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1 Introduction
This document provides a chemical risk assessment of the chemicals proposed to be used in coal
seam gas extraction (drilling, completions and hydraulic fracturing) in the Towrie Gas Development
area, Petroleum Lease (PL) 1059. This document was prepared in accordance with the Chemical Risk
Assessment Framework (CRAF) for chemical risk assessments for this area. The CRAF is provided as
Appendix A to this report.
The CRAF incorporates best practice risk assessment methodologies for the assessment of the
potential impacts of the chemicals proposed to be used in coal seam gas extraction on Matters of
National Environmental Significance (MNES).
This assessment process is designed to align with other regulatory frameworks and only assesses the
chemicals or products that are stored, handled, transported and ultimately used in drilling,
completions and hydraulic fracturing activities. Accidental release scenarios are not included;
however, the outcomes of the assessment will be used to inform emergency response actions.

1.1 Goals
The aim of the chemical risk assessment is to evaluate the potential risks and effects of chemicals
used during coal seam gas extraction (drilling, completions and hydraulic fracturing) to MNES. No
water treatment is proposed for the Towrie Development and therefore water treatment chemicals
are not assessed in this document.
The goal of the chemical risk assessment is to demonstrate that potential risks to MNES associated
with the chemicals used in coal seam gas extraction have been eliminated or reduced as much as is
reasonably practicable. In addition, potential risks to non-MNES receptors (for example residents,
agricultural workers and livestock) will be assessed where an activity results in exposure to water
resources and there is potential for a complete exposure pathway to the non-MNES receptor (e.g.
drilling and completion activities near a water bore used for drinking water). Effects to terrestrial
MNES and water resource MNES will be assessed via the identification of potentially complete
exposure pathways to soils.

1.2

Structure of Report

As noted above, formal assessments must be conducted on each chemical in accordance with the
CRAF. This report serves as the initial complete chemical risk assessment report (CRAR) which is to
be submitted to the Commonwealth. The report structure as described below has been developed
in a manner such that new chemicals, if required, can be simply added or appended to this
document.
A register of all chemicals assessed has been developed and is provided as Appendix B of this report.
This table includes the chemical name, chemical abstract service (CAS) number, classification (Tier)
and activity categories that have been assessed via qualitative and quantitative risk assessments (as
applicable). Toxicological information for all chemicals will be re-evaluated approximately every 5
years.
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The report is structured as follows:
•
•
•
•
•

•
•

Section 1: Introduction: Identification of Approval, CRA Objectives and Scope, CRA
Framework
Section 2: Risk Assessment Approach: Coal seam gas process lifecycle, summarises
approach provided within the CRAF (Appendix A).
Section 3: Conceptual Exposure Model: Summarises conceptual exposure model provided
within the CRAF (Appendix A).
Section 4: Screening Assessment Findings: Summarises assessments completed for the
chemicals subject to the CRA with references to Appendices B to E.
Section 5: Risk Management: Where required, provides recommendations for mitigation,
management, monitoring and reporting including references to the Environmental
Management Plans and existing management plans.
Section 6: Summary: Provides a summary of the overall chemical risk assessment and the
recommendations for management of potential risk.
Section 7: References: References used in the risk assessment.

1.3 Revision and Approval Process
As noted above the chemical risk assessment is to be revised or updated to include new chemicals
through simply appending assessments to the initial report and register. For any new chemicals (post
submission and approval of the initial CRAR), chemical toxicological profiles (dossiers) and risk
assessments specific to the new chemical(s) will be reviewed by an independent chemical risk
assessment expert in accordance with the peer review process and templates provided in the CRAF.
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2 Risk Assessment Approach
The framework for the chemical risk assessment involves a two-step process:
• Step 1 - classification of chemicals
• Step 2 – assessment of chemicals
The chemical category classification matrix for classification of chemicals is provided in Appendix 1
of the CRAF and in Table 2-1 on the following page.
Based on the Tier classification of the chemical (and its potential toxicity, persistence and
bioaccumulation potential in the environment), different levels of assessment are conducted with
the most robust assessment conducted on the highest classification. Consistent with the screening
matrix in Appendix 1 of the CRAF and Table 2-2:
• Tier 1 chemicals, which are effectively low toxicity and therefore low hazard, would be
subject to only the screening assessment.
• Tier 2 chemicals, in addition to the screening assessment, will be subjected to a qualitative
risk assessment.
• Tier 3 chemicals will be subject to an additional quantitative risk assessment.
• Tier 4 and 5 chemicals will not be used within the Towrie Development.
In the development of the screening assessment, toxicological profiles have been developed for all
chemicals (Tier 1 through 3) and these are provided in Appendices C through E (as applicable).
Consistent with the guidance documents contained within the CRAF, the risk assessment includes
the following components (Table 2-3) for the different Tiers of Chemicals. A detailed discussion of
the methodology framework and risk assessment approach is contained within the CRAF (refer
Appendix A).
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Table 2-1
Criteria
Tier 1
General PBT Assessment Step
Combined PBT
Not a PBT
Assessment Category
Chemical Databases of Concern Assessment Step
Not listed as a chemical of potential concern on
the following databases:
- European Union Substance of Very High
Concern (EU SVHC).
- US National Toxicology Program (US NTP)
Report on Carcinogens or International Agency
Research on Cancer (IARC) Monographs.
- European Commission Endocrine Disruptors
Listed as a chemical of
Strategy - list of Category 1 substances with
concern on relevant
endocrine disrupting capacity.
databases
- Chemical Substances Control Law of Japan
(CSCL) Class I and II Specified Chemical.

Identified as Polymer of
Yes (no further assessment required)
Low Concern
Persistence Assessment Step
Not persistent as defined by:
Air - Half life < 2 days
Persistence
Water - Half life < 60 days
Soil and Sediment - Half life < 6 months
Other Persistence
No potential concerns with accumulation in soil
Concerns – Chemical
and impacts on flora and fauna
identified as potentially
accumulating in soil and
posing risks
Bioaccumulative Assessment Step
Does not Bioaccumulate as defined by:
- Aquatic - BAF < 2000 or BCF < 2000 or log
KoW < 4.2 (if BAF and BCF are not available)
Bioaccumulative
-Terrestrial - log Koa < 6 and log Kow < 2
- Food Chain Bioaccumulation Potential - BMF
<1
Toxicity Assessment Step
Acute Toxicity:
Fish -96h LC 50 >10 mg/L
Invertebrates - 48h EC50 > 10 mg/L
Algae and other aquatic plants -72 or
96h ErC50 > 10 mg/L
Toxicity

Chronic Toxicity:
Fish NOEC or Ecx >1 mg/L
Invertebrates NOEC or Ecx > 1 mg/L
Algae and other aquatic plants -NOEC
or Ecx > 1 mg/L

Risk Assessment Actions Required
Hazard Assessment only. Do screening only
and note it meets the above criteria. Develop
Risk Assessment Action
toxicological profile
Required

Chemical Category Classification Matrix

Tier 2

Tier 3

Tier 4

Tier 5

Not a PBT

Not a PBT

Identified as a PBT

N/A

Not listed as a chemical of potential concern on
the following
databases:
- European Union Substance of Very High
Concern (EU SVHC).
- US National Toxicology Program (US NTP)
Report on Carcinogens or International Agency
Research on Cancer (IARC) Monographs.
- European Commission Endocrine Disruptors
Strategy - list of Category 1 substances with
endocrine disrupting capacity.
- Chemical Substances Control Law of Japan
(CSCL) Class I and II Specified Chemical.

Listed as a chemical of concern on the
following databases:
- European Union Substance of Very High
Concern (EU SVHC).
- US National Toxicology Program (US NTP)
Report on Carcinogens or International Agency
Research on Cancer (IARC) Monographs.
- European Commission Endocrine Disruptors
Strategy - list of Category 1 substances with
endocrine disrupting capacity.
- Chemical Substances Control Law of Japan
(CSCL) Class I and II Specified Chemical.

Listed as a chemical of concern on the
following databases:
- European Union Substance of Very High
Concern (EU SVHC).
- US National Toxicology Program (US NTP)
Report on Carcinogens or International Agency
Research on Cancer (IARC) Monographs.
- European Commission Endocrine Disruptors
Strategy - list of Category 1 substances with
endocrine disrupting capacity.
- Chemical Substances Control Law of Japan
(CSCL) Class I and II Specified Chemical.

Chemicals noted in the Rotterdam Accord
including:
- octabromodiphenyl ether
- pentabromodiphenyl ether
- perfluorooctane sulfonic acid
- perfluorooctane sulfonates
- perfluorooctane sulfonamides
- perfluorooctane sulfonyls
- polybromated biphenyls
- short chain chlorinated paraffins
- tetramethyl lead
- tributyl tin compounds

No

No

No

Chemicals restricted in the State of Queensland
including:
- Benzene*
- Toluene*
- Ethylbenzene*
- m-&p- and o-Xylene*
N/A

Not persistent as defined by:
Air - Half life < 2 days
Water - Half life < 60 days
Soil and Sediment - Half life < 6 months
No potential concerns with accumulation in soil
and impacts on flora and fauna

Persistent as defined by:
Air - Half life ≥ 2 days
Water - Half life ≥ 60 days
Soil and Sediment - Half life ≥ 6 months
Potential concerns with accumulation in soils
based on ANZECC assessment b (for example
metals such as Cd)

Persistent as defined by:
Air - Half life ≥ 2 days
Water - Half life ≥ 60 days
Soil and Sediment - Half life ≥ 6 months
Potential concerns with accumulation in soils
based on ANZECC assessment b (for example
metals such as Cd)

N/A

Does not Bioaccumulate as defined by:
- Aquatic - BAF < 2000 or BCF < 2000 or log
KoW < 4.2 (if BAF and BCF are not available)
-Terrestrial - log Koa < 6 and log Kow < 2
- Food Chain Bioaccumulation Potential - BMF
<1

Does not Bioaccumulate as defined by:
- Aquatic - BAF < 2000 or BCF < 2000 or log
KoW < 4.2 (if BAF and BCF are not available)
-Terrestrial - log Koa < 6 and log Kow < 2
- Food Chain Bioaccumulation Potential - BMF
<1

Does Bioaccumulate as defined by:
- Aquatic - BAF ≥ 2000 or BCF ≥ 2000 or log
KoW ≥ 4.2 (if BAF and BCF are not available)
-Terrestrial - log Koa ≥ 6 and log Kow ≥ 2
- Food Chain Bioaccumulation Potential - BMF
>1

N/A

Acute Toxicity:
Fish -96h LC 50 >1 to < 10 mg/L
Invertebrates - 48h EC50 >1 to < 10
mg/L
Algae and other aquatic plants -72
or 96h ErC50 >1 to < 10 mg/L
Chronic Toxicity:
Fish NOEC or Ecx >0.1 to < 1 mg/L
Invertebrates NOEC or Ecx >0.1 to <
1 mg/L
Algae and other aquatic plants NOEC or Ecx >0.1 to < 1 mg/L

Acute Toxicity:
Fish -96h LC 50 ≤ 1 mg/L
Invertebrates - 48h EC50 ≤ 1 mg/L
Algae and other aquatic plants -72
or 96h ErC50 ≤ 1 mg/L

Acute Toxicity:
Fish -96h LC 50 ≤ 1 mg/L
Invertebrates - 48h EC50 ≤ 1 mg/L
Algae and other aquatic plants -72 or 96h
ErC50 ≤ 1 mg/L

N/A

Chronic Toxicity:
Fish NOEC or Ecx ≤ 0.1 mg/L
Invertebrates NOEC or Ecx ≤ 0.1
mg/L
Algae and other aquatic plants NOEC or Ecx ≤ 0.1 mg/L

Chronic Toxicity:
Fish NOEC or Ecx ≤ 0.1 mg/L
Invertebrates NOEC or Ecx ≤ 0.1 mg/L
Algae and other aquatic plants -NOEC or
Ecx ≤ 0.1 mg/L

N/A

Quantitative Risk Assessment:
Complete PBT, qualitative and quantitative
assessment of risk.
Quantitative assessment of risk will consider
only Tier 3 chemicals in end use determination.

Prohibited from use on Project.

Prohibited from use on Project.

Hazard Assessment and Qualitative
Assessment Only. Do screening only and note
it meets the above criteria.
Develop toxicological profile and PNECs for
water and soil and provide qualitative
discussion of risk
* Above levels prescribed in the Queensland Environment Protection Regulation 1999
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Table 2-2

Assessment and Reporting Requirements by Tier

Tier

Screening
Assessment
and
Categorisation

Toxicological
Profile

1

X

X

2

X

X

X

3

X

X

X

4

X

X

5

X

X

Table 2-3

Qualitative
Risk
Assessment

Quantitative
Risk
Assessment

Prohibited
from Use on
Project

X

Qualitative and Quantitative Risk Assessment Components

Tier 2 (Qualitative Risk Assessment)

Tier 3 (Quantitative Risk Assessment)

Problem Formulation and Issue Identification
Hazard Assessment
Risk Communication and Management

Problem Formulation and Issue Identification
Hazard Assessment
Exposure Assessment
Risk Characterisation
Risk Communication and Management
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3 Conceptual Exposure Model
The MNES values for the purpose of this chemical risk assessment are those identified in the Matters
of National Environmental Significance Report – Towrie Gas Development Project.
An essential component of the risk assessment is the conceptual exposure model (CEM) that
describes the chemical source(s), pathways of chemical migration through environmental media and
the potential susceptible populations (both human and ecological) that may be exposed. In the
development of the exposure pathways within the CRAF (refer Appendix A), current environmental
setting and land uses, environmental fate and transport mechanisms, and life cycle stages of usage
of chemicals and relevant receptors were evaluated to determine which pathways are potentially
complete and identify potential receptors for those pathways. A complete exposure pathway exists
when a source, a migration pathway, a mechanism for exposure and a potential receptor are all
present.
The potentially complete exposure pathways compiled for the chemical risk assessment are based
on the specific release modes for each of the lifecycle phases and the potentially MNES-exposed
affected environment within the coal seam gas extraction area. The potential MNES receptors likely
to be in contact with the affected media of interest include receptors associated with soils, surface
water, and groundwater. In accordance with the exposure models provided in the CRAF, exposures
have been categorised as complete (identified as “C”) in that a source, a migration pathway, a
mechanism for exposure, and a potential receptor are present; or incomplete (IC) because one of
the four elements of the complete exposure pathway are not present. Further, exposure pathways
that have an insignificant or low probability (I/LP) to be complete are exposure routes where the
potential risks are limited due to attenuation, fate and transport mechanisms, infrequent exposure
occurrence, and minimal projected chemical concentrations at the point of exposure (i.e. there is
no hazard).
For MNES values to be included in the risk assessment process there must be:
• the potential for MNES values to be present (receptor) and an exposure pathway to the
chemical additive(s) from an authorised activity, or
• the potential for MNES values to be present (receptor) and an exposure pathway to media
(soils or water resources (surface or groundwater)) affected by an authorised activity.
For a non-MNES value(s) to be included in the risk assessment there must be:
• an MNES water resource (surface water and / or groundwater) affected or potentially
affected by chemical additive(s) from an authorised gas extraction activity, and
• a complete or potentially complete exposure pathway to the non-MNES receptor.
Using this framework, the CRAF outlined potentially complete exposure scenarios that needed to be
considered as part of the qualitative (Tier 2) and quantitative (Tier 3) risk assessments. Detail on the
exposure pathways to be evaluated as part of the qualitative (Tier 2) and quantitative (Tier 3) are
detailed in the CRAF (Appendix A).
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4 Screening Assessment Findings
4.1 Chemical Classification and Risk Assessment
The chemicals identified for evaluation as part of this chemical risk assessment were reviewed using
the framework provided in Table 2-1. Based on the tier classification of the chemical (and its
potential toxicity, persistence and bioaccumulation potential in the environment), different levels of
assessment are conducted with the most robust assessment conducted on the highest classification.
The findings of the screening assessment based on the assessment framework is included in the
Registry of Assessed Chemicals provided as Appendix B. This table documents the chemicals
assessed, when the assessment was completed, the key findings from the hazard assessment, the
classification Tier determined and assessed activities and uses (Tier 2 and 3 chemicals only).
As presented in the Register of Assessed Chemical in Appendix B, 95 chemicals were assessed as
part of this initial Chemical Risk Assessment:
• 81 chemicals were assessed as Tier 1 chemicals
• Six (6) chemicals were assessed as Tier 2 chemicals
• Five (5) chemicals were assessed as Tier 3 chemicals
• Three (3) chemicals were not as were deemed to be impurities at deminimus levels within a
proposed product (CAS No 4080-31-3)
• No chemicals were assessed as Tier 4 or 5 chemicals.
Consistent with the assessment framework, the following actions were conducted based on the
assigned Tiers:
• Tier 1 – Screening/Hazard Assessment Only
• Tier 2 – Screening/Hazard Assessment and Qualitative Risk Assessment
• Tier 3 – Screening/Hazard Assessment, Qualitative Risk Assessment and Quantitative Risk
Assessment
Each of these assessments (Tier 1, 2 or 3) are provided as an appendix to this report. Tier 1
assessments are provided in Appendix C. Tier 2 assessments are provided in Appendix D. Tier 3
assessments are provided in Appendix E. No chemicals were classified as a Tier 4 or Tier 5.
As provided in each of the appendices, toxicological profiles (risk assessment dossiers) were
developed for all chemicals. These are critical data sources for first responders (including emergency
services) in the event of a release during transportation (determined to be the highest probability
release event), Santos operators and the regulatory community.

4.2 Quantitative Risk Assessment Uncertainty Analysis
The procedures and assumptions used to assess potential human health risks in this and similar
chemical risk assessments are subject to a wide variety of uncertainties. However, the presence of
uncertainty is inherent in the risk assessment process, from the sampling and analysis of chemicals
in environmental media to the assessment of exposure and toxicity, and risk characterisation.
Accordingly, it is important to note that the risks presented here are based on numerous
conservative assumptions in order to be protective of human health and the environment, and to
ensure that the risks presented here are more likely to be overestimated rather than
underestimated.
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The discussion detailed in Table 4-1 provides an evaluation of uncertainty throughout the data
acquisition and evaluation process and analysis and estimate of risk for the Tier 3 chemicals. Each
Tier 3 assessment provided in Appendix E includes the analysis. The analysis of uncertainty follows
the guidelines in NEPM (2013) and enHealth (2012) and includes the following:
• What aspects of the problem formulation, and specifically the CEM, are uncertain and how
has that uncertainty been accounted?
• Evaluation of the uncertainty and variability in the data used in the chemical risk
assessment.
• The degree of risks relative to the exposure assumptions with potential risks close to or
slightly exceeding indicating a higher degree of uncertainty in the analysis.
• The extent of missing or incomplete information and factors affecting exposure assumptions
and parameters.
Table 4-1
Risk
Characterisation
Component

Evaluation of Uncertainty – Tier 3 Chemicals

Description of Uncertainty

Magnitude
of
Effect on Risk Assessment
Uncertainty

The concentrations of residual constituents of
potential concern (COPCs) in residual drilling
materials and produced water were
estimated based on previous operations and
Hazard Assessment
may not accurately estimate the
– Chemical additive
concentrations of COPCs in the future.
COPC
Detailed discussions with Santos occurred to
concentrations
identify a conservative estimate of the COPC;
however, there is the potential that the
empirical concentrations would differ than
those presented in the risk assessment.

Low

This assumption may
overestimate or
underestimate the
calculated risks to receptors,
dependent on-site-specific
conditions.

Concentrations of residual COPCs evaluated
in the quantitative risk assessment were
assumed to be 100 percent of the injected
mass. This is a conservative assumption for
chemicals that may degrade rapidly or
volatilise. For example, tetrahydro-3,5dimethyl-1,3,5-thiadiazine-2-thione
Hazard Assessment (Dazomet) rapidly transforms to
– Chemical additive methylisothiocyanate (MITC) through
COPC
hydrolysis (half-life of 5 days); however, the
initial concentration of the tetrahydro-3,5concentrations
dimethyl-1,3,5-thiadiazine-2-thione
(Dazomet) evaluated is assumed to be 100
percent of the injected material. Additionally,
MITC was conservatively assumed to be
present in soil; however, as this chemical is a
volatile the concentrations of MITC present in
soil are expected to decrease.

Medium

This assumption may
overestimate the calculated
risks to receptors.

Use of conservative model assumptions and
Fate and Transport scenarios and dilution as the primary
Groundwater Model mechanism of decreasing concentrations of
chemical additives.

Low to
Medium

Low to medium potential to
overestimate risk
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Risk
Characterisation
Component

Description of Uncertainty

Magnitude
of
Effect on Risk Assessment
Uncertainty

Exposure
Assessment

The use of the food consumption relationship
with body weight for mammalian and avian
receptors.

Low to
Medium

Exposure
Assessment –
Chemical-Specific
Parameters

Empirical data were not available for certain
chemical-specific parameters (e.g., dermal
permeability coefficient). These parameters
were estimated based on equations in
literature reviews.

Low

Exposure
Assessment – EPC

The EPCs for drilling fluid chemicals used the
maximum concentration of a COPC from all of
the muds assessed.

Low to
Medium

Low to medium potential to
overestimate risks.

Exposure
Assessment – EPC

The assessment for all receptors considers
the maximum concentration in days 0, 3, and
7 in any one year and does not evaluate
further degradation of residual
concentrations

Medium

Medium to high potential to
overestimate risks.

The use of toxicity values in a risk assessment
is based on extrapolations from animal data,
Toxicity Assessment adjust factors for inherent uncertainty in the
toxicological estimate and use of surrogate
toxicity criteria
The use of acute toxicity data (rather than
Toxicity Assessment chronic toxicity data) to calculate PNECs for
water
Toxicity Assessment

The use of LOAEL/NOAEL for calculation of
the TRVs

The use of the allometric scaling method to
estimate the population-level effects on
Toxicity Assessment
wildlife based on individual level of
exposures.

Low

Low to medium potential to
underestimate or
overestimate risk
Low potential to
overestimate or estimate
risks.

Low potential to
underestimate risk

Medium

Medium to high potential to
overestimate risks.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

4.3 Cumulative Impacts
The potential for cumulative impacts associated with chemicals proposed for this project is limited
based on the distance between well pad sites where the chemicals are being used. Modelling has
demonstrated that the migration of drilling chemicals is limited in the subsurface with no potential
to interact with those from other wells and hydraulic fracturing chemicals are contained within the
target units.. The transfer of water from Towrie to another project area for treatment and reuse is
considered to pose limited potential for cumulative impacts in that project area.
Only Tier 3 chemicals which trigger persistence and bioacummulative thresholds are considered to
be chemicals with a potential for cumulative impacts. No chemicals were classified as a Tier 4 or Tier
5. Specific discussion on the potential for cumulative impacts is included in the quantitative risk
assessments for each Tier 3 chemical. As indicated in the assessments provided, evaluation of the
chemicals indicates that there is negligible incremental risk posed by their use and the existing (and
EHS Support LLC
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proposed) management and monitoring controls are appropriate to ensure that the risk to MNES
(and non MNES) receptors remains low.

4.4 Geogenic Screening Risk Assessment
In accordance with the CRAF, a screening level assessment has been conducted on geogenic
constituents recovered in produced water and drilling cuttings. This assessment leverages
comprehensive data sets that have been compiled by Santos for other CSG development activities in
adjacent and abutting petroleum leases. This empirical data is considered representative of geogenic
chemicals in drilling cuttings and produced water that would be returned to the surface through well
completion activities and in produced water which may be stored onsite or in produced water ponds.
The screening assessment provided evaluated data against the following criteria for water:
• Human Health
o National Water Quality Management Strategy (NHMRC) Australian Drinking Water
Guidelines (2019)
o WHO Drinking-water Quality, Fourth Edition (2017)
o USEPA Regional Screening Levels (RSLs) for tap water (May 2020 update) (2020).
o USEPA Maximum Contaminant Levels (USEPA, 2009)
• Environmental and Ecological
o Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG -2018)
o Republic of South Africa (1993) South African Water Quality Guidelines
o USEPA National Recommended Water Quality Criteria (2016)
o USEPA Region 3 Biological Technical Assistance Group Freshwater Screening Benchmarks
(2011).
The screening criteria hierarchy utilised the following for solid residual drilling material:
• Human Health
o NEPM Residential A and Recreational C for health investigation levels (HILs)
o Direct Contact Soil Health Screening Levels (HSLs) (Friebel and Nadebaum, 2011,
CRCCARE)
o USEPA RSLs for residential soil
• Ecological
o NEPM Schedule B5a – Areas of Ecological Significance and Urban Residential and Open
Public Space for ecological screening levels (ESLs).
o API Risk-Based Screening Levels (RBSLs) for the Protection of Livestock Exposed to
Petroleum Hydrocarbons (API, 2004)

4.4.1 Geogenic Chemicals within Produced Water
The analytical data from the Santos assessment of produced water were utilised to evaluate
potential hazards associated with geogenic chemicals in produced water returned to the surface.
The maximum concentrations of geogenic chemicals were compared to risk-based human health and
ecological screening criteria as a conservative assessment.
For the produced water samples, the maximum concentration was used in the calculation of the risk
ratio with the results summarised in Table 4-2. Consistent with the CEM, the probability of any
surface related discharge infiltrating subsurface soils and migrating to groundwater is insignificant
and as such application of the drinking water criteria is not applicable. In terms of impacts from
releases to surface water (and impacts on stock water of maintenance of aquatic ecosystems) is also
EHS Support LLC
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considered low. Ten-fold and hundred-fold exceedances of screening criteria were noted based on
maximum concentrations. However, these criteria are chronic (long term) exposure criteria and
under an accidental release impacts would be acute only, mitigated by implementation of
contingency procedures as well as dilution in receiving water bodies and likely more reflective of
median conditions in the produced water.
Beneficial reuse of water is conducted by Santos both prior to and after treatment and site-specific
risk assessments are conducted to support activities such as stock watering and land irrigation.
Provision of produced water for drinking water or direct discharge to surface water (prior to or after
treatment) is not proposed.
Table 4-2

Summary of Risk Ratios Exceeding Target Risk Ratio for CSG Well Produced Water
Produced Water

Chemical Name

Drinking Water

Stock Water

Aquatic Ecosystems

Aluminium.T

2.7E+02

1.1E+01

9.7E+02

Ammonia as N.N

4.4E+00

NA

NA

Barium.T

1.5E+00

NA

7.6E+02

Boron.T

NA

NA

2.1E+00

1.5E+01

NA

1.6E+01

Copper.T

NA

NA

1.2E+02

Fluoride.N

2.3E+00

NA

NA

Iron.T

3.0E+02

9.0E+00

9.0E+01

Lead.D

NA

NA

NA

Lead.T

1.1E+01

1.1E+00

3.2E+01

Manganese.T

2.6E+00

NA

NA

Sodium.D

1.5E+01

1.3E+00

3.9E+00

NA

NA

6.5E+01

Molybdenum.T

3.0E+00

NA

NA

Lithium.T

3.5E+01

NA

NA

Arsenic.T

2.9E+00

NA

NA

Chromium.T

1.6E+00

NA

8.0E+01

Cobalt.T

8.3E+01

NA

NA

Nickel.T

3.0E+00

NA

5.5E+00

Vanadium.T

1.2E+01

NA

NA

Total Dissolved Solids @180°C.D

1.0E+01

2.5E+00

NA

Total Dissolved Solids @180°C.T

1.3E+01

3.1E+00

NA

Chloride.N

Zinc.T

NA = not applicable

4.4.2 Geogenic Chemicals In Residual Drilling Materials
Residual drilling materials are a combination of fluids (drilling mud and water from the formation)
and solids (drilling cuttings and solid portions of the drilling mud). Testing of the residual drilling
materials at other Santos CSG locations has occurred in both the fluid and dried solids components.
The maximum concentrations of geogenic chemicals in drilling fluids were compared to risk-based
human health and ecological screening criteria as a conservative assessment. Several constituents,
primarily inorganics, in the aqueous drilling fluids were recorded above the applied screening levels.
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Based on the historical modelling completed and the conceptual exposure model it is considered
unlikely that these constituents would migrate at sufficient concentrations to pose unacceptable
risks in groundwater. In terms of impacts from releases to surface water (and impacts on stock water
of maintenance of aquatic ecosystems) is also considered low.
Table 4-3 presents the descriptive statistics for the analytical data including minimum, maximum,
average, detection frequency, frequency of exceedance of relevant criteria, and risk ratios.
In terms of the drilling solids the number of exceedances of screening criteria are fewer (Table 4-4).
The presence of coal fines in the cuttings does result in hydrocarbon detections and exceedances of
ESLs.
Based on the screening assessment against maximum concentrations, the geogenic chemical
concentrations (and in some cases added to by drilling chemicals) exceed RBSLs and could pose an
unacceptable risk to environmental receptors if not managed.
In accordance with Santos’ Environmental Authority (EA) conditions for adjacent tenure, Santos has
had a suitable qualified person (as required by the EA conditions) complete an assessment of the
chemical properties of drilling materials and has developed methodologies for beneficial re-use. As
part of this process soil and drill cutting mixing ratios and land application and spreading rates
have been developed to ensure that the post-beneficial use soil conditions do not exceed RBSLs.
These methodologies also factor degradation of organic constituents over time. In addition,
application and management methodologies have been developed to ensure affects are prevented,
minimised and mitigated on the broader receiving environment.
As a consequence, potentially unacceptable risks associated with residual drilling materials are
managed through a combination of land application methodologies and associated management
controls, the Environmental Protocol for Constraints Planning and Field Development (location
selection) and occupational health and safety plan.
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5 Risk Management
Risk management provides recommendations for mitigation, management, monitoring and
reporting. This section will firstly assess the adequacy of existing controls and provide
recommendations for additional mitigation and management if required.

5.1 Existing Management Controls
Key plans integral to the management of the risk of impacts to MNES associated with chemical
transportation, storage, use and management/monitoring of potential impacts are provided in the
following documents:
• Environmental Management Plan (EMP) – Towrie Development (PL1059);
• Queensland Onshore CSG Rehabilitation Monitoring Plan;
• Significant Species Management Plan – Towrie Development (PL1059);
• Towrie Development Area Water Assessment Report;
• Environmental Protocol for Constraints Planning and Field Development – Towrie
Development (PL1059); and,
• Chemical Risk Assessment Framework - Traffic Management Principles (Section 4.3).
Other management plans, developed for all Santos CSG operations (e.g. Stimulation Impact
Monitoring Program and Residual Drilling Mud Methodology) further address the mitigation,
management and monitoring requirements for specific activities.
Select plans also specifically address the mitigation, management, monitoring and reporting of
accidents. The plans list the actions to avoid accidents, to implement during accidents, and to take
after accidents; in addition, the plans include procedures to monitor potential chemical-related
affects from accidental and intentional releases (use of chemicals during treatment of produced
water and beneficial reuse of permeate).
In combination with the avoidance and minimisation strategies, numerous other mitigation and
management strategies are employed to ensure that chemicals are contained and do not pose an
unacceptable risk. Common strategies employed include:
• Establish and / or use designated chemical storage areas and store chemicals in accordance
with Australian Standards and regulatory requirements (Environmental Authority
Conditions).
• Engineer and construct dams to achieve regulatory hydraulic performance requirements
(Environmental Authority conditions).
• Remove surplus chemicals at the end of treatment of produced water.

5.2 Recommendations for Mitigation, Management, Monitoring and Reporting
A weight of evidence approach has been used to evaluate the potential risks to human health and
the environment including MNES and non-MNES receptors both qualitatively and quantitatively. The
key findings are presented in the risk assessment and are summarised in Section 6.
The CEM and risk assessments (both qualitative and quantitative) have been developed cognisant of
the existing management process employed by Santos (as described above).The proposed activities
associated with drilling, completion and stimulation may result in potential exposure to human
receptors and the environment through accidental releases. These potential releases, whilst
unexpected, are considered to have a very low probability of occurrence based on the Santos
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commitment to managing risk, existing legislative requirements and the on-going mitigating of
potential impacts. The majority of chemicals used were identified to pose an unacceptable risk if the
chemical products were released to surface water with limited dilution. As documented above,
Santos has key plans applicable to the management and mitigation of risks associated with chemical
usage. These plans are designed to ensure that the chemical usage during operations are conducted
safely and with minimal potential for accidental exposures to human receptors or the environment.
Further, the beneficial reuse of the recovered drilling fluids and cuttings for well lease rehabilitation
will only be conducted in accordance with conditions contained within the Environmental Authority
once granted and End of Waste Codes.
In combination with avoidance of sensitive areas, numerous strategies are employed to ensure that
chemicals are contained to the work area. Common strategies employed include:
• establishment of designated storage areas;
• provision of secondary containment structures for drums and totes in accordance with
legislative requirements and Australian Standards;
• engineering of storage pits and produced water dams to manage the risk of seepage and
leakage
• control of surface water (run-on & runoff) at well lease sites and operational sites where
chemicals are stored;
• removal of surplus chemicals from the well lease sites; and,
• development of WMPs and beneficial reuse alternatives that involve management of
residuals away from areas of potentially sensitive environmental receptors.
Specific monitoring procedures will be implemented for a broader perspective on potential hazards
and risks identified in this chemical risk assessment:
• incident monitoring including internal incident monitoring reports;
• periodic inspections of compliance and implementation of the risk management
recommendations;
• in-vehicle monitoring systems (IVMSs) pursuant to the transportation life cycle and other
applicable requirements for transportation; and,
• occupational, health and safety (OH&S) monitoring to ensure compliance with worker safety
and standard practice of operations.
Additional recommendations for risk management provided on the basis of the risk assessment
findings include:
•

Production wells will not be installed within 90m of a landholder bore. In accordance with the
constraints planning protocol.
The assessment of fate and transport of constituents in the subsurface indicates that
conservative constituents (soluble and mobile) will sufficiently attenuate in the subsurface
such that beyond 90 m there are no potential unacceptable risks associated with potential
releases during drilling. Historical modelling efforts have completed numerous assessments
and sensitivity evaluations and determined sufficient offsets to ensure that Exposure Point
Concentrations are below applicable risk-based criteria (PNEC water).

•

The outcomes of this assessment in conjunction with the Constraints Protocol will be
implemented to inform site selection for well lease placement and appropriate management
of residual drilling materials.
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The theoretical concentrations of chemicals used in drilling muds were compared to PNECs
for solids for ecological receptors potentially exposed to residual COPC concentrations in
spent muds (unmixed and mixed). The estimated concentrations in untreated and treated
risk drilling muds exceeded the generic chemical specific ecological criteria (PNECs) for soil.
Management controls (in accordance with State requirements) and monitoring are required
to ensure that materials are managed in a manner to prevent unacceptable risks.
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6 Summary
The aim of the chemical risk assessment was to evaluate the potential risks and effects of chemicals
used during coal seam gas extraction (drilling, completions and hydraulic fracturing) to MNES. The
goal of the chemical risk assessment was to demonstrate that potential risks to MNES associated
with the chemicals used in coal seam gas extraction have been eliminated or reduced as much as is
reasonably practicable.
The life cycle of the drilling, stimulation and completion was assessed specifically for the proposed
operations and included:
• storage, usage (e.g., blending, injection), and recovery of chemicals throughout operations;
• beneficial reuse of recovered drilling fluids and cuttings for well lease rehabilitation; and,
• storage of produced water.
In accordance with the CRAF an evaluation of all chemicals proposed for use was conducted, with
the majority of chemicals classified as Tier 1 chemicals (refer Appendix B).
Ninety-five (95) chemicals were assessed as part of this initial Chemical Risk Assessment:
• 81 chemicals were assessed as Tier 1 chemicals
• Six (6) chemicals were assessed as Tier 2 chemicals
• Five (5) chemicals were assessed as Tier 3 chemicals
• Three (3) chemicals were not as were deemed to be impurities at deminimus levels within a
proposed product (CAS No 4080-31-3)
• No chemicals were assessed as Tier 4 or 5 chemicals
The chemical risk assessments completed for each chemical indicated no negligible risks and effects
of chemicals used during coal seam gas extraction (drilling, completions and hydraulic fracturing) to
MNES when appropriate management and mitigation controls were in place. Should assessments of
additional chemicals indicate additional management control, the EMP and associated management
plans will be updated accordingly.
In general, the management practices adopted and implemented by Santos are appropriate and
have eliminated or reduced as much as is reasonably practicable the potential risks to MNES
associated with the chemicals used in coal seam gas extraction.

EHS Support LLC

16

Chemical Risk Assessment – Santos Towrie Development
References

7 References
American Petroleum Institute (API). 2004. Risk-Based Screening Levels for the Protection of Livestock
Exposed to Petroleum Hydrocarbons. American Petroleum Institute Publication number 4733,
July 2004.
Australia and New Zealand Guidelines (ANZG). (2018). Australian and New Zealand Guidelines for
Fresh and Marine Water Quality. Australian and New Zealand Governments and Australian
state and territory governments, Canberra ACT, Australia. Available at
www.waterquality.gov.au/anz-guidelines
Department of Water Affairs and Forestry. South African Water Quality Guidelines (second edition).
Volume 5: Agricultural Use: Livestock Watering. Republic of South Africa. 1993. ISBN 0-79885343-3.
enHealth. (2012). Environmental Health Risk Assessment, Guidelines for Assessing Human Health
Risks from Environmental Hazards. Office of Health Protection of the Australian Government
Department of Health.
Friebel, E. and P. Nadebaum. 2011. Health screening levels for petroleum hydrocarbons in soil and
groundwater. Part 1. Technical development document. CRC CARE Technical Report no. 10,
CRC for Contamination Assessment and Remediation of the Environment, Adelaide, Australia.
NEPM. (2013). Schedule B(4) Guideline on Health Risk Assessment Methodology, Schedule B(6)
Guideline on Risk Based Assessment of Groundwater Contamination, Schedule (7a)
Guideline on Health-Based Investigation Levels, Schedule B (7b) Guideline on Exposure
Scenarios and Exposure Settings and Schedule (5) Guideline on Ecological Risk Assessment.
National Health and Medical Research Council (NHMRC). (2019). Australian Drinking Water
Guidelines. Version 3.5. Updated August 2018
United States Environmental Protection Agency (USEPA). (2009). National Primary Drinking Water
Regulations. EPA 816-F-09-004. Office of Groundwater and Drinking Water. May 2009
USEPA. (2011). EPA Region 3 Biological Technical Assistance Group Freshwater Screening Benchmarks.
2011.
Available
online
at:
http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm
USEPA. (2016). National Recommended Water Quality Criteria for protection of aquatic life and
human health. https://www.epa.gov/wqc/national-recommended-water-quality-criteriatables
USEPA.

(2020). Regional Screening Levels. May 2020 Update. Available
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables

online

at:

World Health Organisation (WHO). (2017). Guidelines for drinking-water quality: fourth edition
incorporating the first addendum. Geneva: World Health Organisation; 2017. Licence: CC BYNC-SA 3.0 IGO. Available online at: http://www.who.int.

EHS Support LLC

17

Chemical Risk Assessment – Santos Towrie Development

Tables

EHS Support LLC

Table 4‐3
Summary of Geogenic Chemicals in Aqueous Drilling Fluids

Frequency Detection Exceeds Criteria

Risk Ratios

Drinking
Water

Stock
Water

Aquatic
Ecosystems
Criteria

Drinking
Water

Stock
Water

Aquatic Ecosystems
Criteria

0.0001‐0.001

1/1

0/1

0/1

1.20E+00

6.00E‐01

2.00E‐03

0.0001

0/0

0/0

0/0

NA

NA

NA

6 / 10
10 / 10

0.1‐4
NA

0/6
10 / 10

0/6
0 / 10

0/6

5.33E‐01

NA

NA

0 / 10

1.92E+01

NA

NA

11 / 13

0.01

11 / 11

8 / 11

7 / 11

5.15E+03

2.06E+02

1.87E+01

1/3

0.01

0/1

0/1

0/1

NA

NA

NA

2 / 13

0.001‐0.052

0/2

0/2

0/2

3.67E+00

NA

NA

Units

Minimum

Maximum

Average

Mercury ‐ T

mg/L

0.0012

0.0012

0.0012

1 / 13

Mercury ‐ D

mg/L

ND

ND

ND

0/3

Fluoride
Ammonia as N

mg/L
mg/L

0.3
0.97

0.8
9.62

0.45
5.935

Aluminium ‐ T

mg/L

0.24

1030

334

Aluminium ‐ D

mg/L

0.15

0.15

0.15

Antimony ‐ T

mg/L

0.006

0.011

0.0085

Antimony ‐ D

mg/L

ND

ND

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA

Arsenic ‐ T

mg/L

0.01

0.451

0.224

10 / 13

0.001‐0.021

10 / 10

0 / 10

0 / 10

6.44E+01

9.02E‐01

1.88E‐02

Arsenic ‐ D

mg/L

0.006

0.024

0.013

3/3

NA

0/3

0/3

0/3

NA

NA

NA

Barium ‐ T

mg/L

1.36

45.7

15.5

13 / 13

NA

10 / 13

0 / 13

9 / 13

2.29E+01

NA

1.14E+01

Barium ‐ D

mg/L

1.28

1.78

1.51

3/3

NA

0/3

0/3

0/3

NA

NA

NA

Beryllium ‐ T

mg/L

0.01

0.074

0.0482

5 / 13

0.001‐0.052

0/5

0/5

0/5

1.23E‐01

NA

NA

Chemical

Frequency Detection Limit
Range

Beryllium ‐ D

mg/L

ND

ND

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA

Boron ‐ T

mg/L

0.284

3.4

1.146

7 / 13

0.026‐0.262

0/7

0/7

0/7

8.50E‐01

6.80E‐01

9.19E‐03

Boron ‐ D

mg/L

0.9

3.85

1.94

3/3

NA

0/3

0/3

0/3

NA

NA

NA

Cadmium ‐ T

mg/L

0.0009

0.0194

0.0122

8 / 13

0.0001‐0.0021

7/8

0/8

0/8

9.70E+00

1.94E‐02

9.70E‐02

Cadmium ‐ D

mg/L

ND

ND

ND

0/3

0.0001

0/0

0/0

0/0

NA

NA

NA

Chromium ‐ T

mg/L

0.02

1.3

0.573

10 / 13

0.001

8 / 10

1 / 10

1 / 10

2.60E+01

1.30E+00

1.30E+00

Chromium ‐ D

mg/L

ND

ND

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA

Cobalt ‐ T

mg/L

0.037

1.24

0.632

8 / 13

0.001‐0.021

8/8

0/8

0/8

2.07E+03

NA

NA

Cobalt ‐ D

mg/L

ND

ND

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA

Copper ‐ T

mg/L

0.035

7.67

2.78

10 / 13

0.001

6 / 10

7 / 10

6 / 10

3.84E+00

1.92E+01

5.48E+00

Copper ‐ D

mg/L

ND

ND

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA

Iron ‐ T

mg/L

0.9

2010

758

11 / 13

0.05

11 / 11

8 / 11

0 / 11

6.70E+03

2.01E+02

NA

Iron ‐ D

mg/L

0.23

0.23

0.23

1/3

0.05

0/1

0/1

0/1

NA

NA

NA

Lead ‐ T

mg/L

0.069

1.55

0.898

8 / 13

0.001‐0.021

8/8

7/8

0/8

1.55E+02

1.55E+01

4.56E‐01

Lead ‐ D

mg/L

ND

ND

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA

Lithium ‐ T

mg/L

0.027

1.86

0.550

13 / 13

NA

13 / 13

0 / 13

0 / 13

4.65E+02

NA

NA

Lithium ‐ D

mg/L

0.224

2.16

0.964

3/3

NA

0/3

0/3

0/3

NA

NA

NA

Manganese ‐ T

mg/L

0.027

46.3

15.3

13 / 13

NA

8 / 13

6 / 13

0 / 13

9.26E+01

4.63E+00

3.31E‐02

Manganese ‐ D

mg/L

0.017

0.082

0.043

3/3

NA

0/3

0/3

0/3

NA

NA

NA

Molybdenum ‐ T

mg/L

0.029

0.351

0.161

12 / 13

0.052

12 / 12

0 / 12

0 / 12

3.51E+01

NA

NA

Molybdenum ‐ D

mg/L

0.023

0.192

0.0873

3/3

NA

0/3

0/3

0/3

NA

NA

NA

Nickel ‐ T

mg/L

0.006

1.18

0.441

12 / 12

NA

8 / 12

2 / 12

0 / 12

5.90E+01

1.18E+00

1.07E‐01

Nickel ‐ D

mg/L

0.006

0.012

0.00833

3/3

NA

0/3

0/3

0/3

NA

NA

NA

Selenium ‐ T

mg/L

0.009

0.134

0.0608

4 / 13

0.005‐0.052

3/4

3/4

0/4

1.34E+01

6.70E+00

1.22E‐02

Selenium ‐ D
Silver ‐ T

mg/L
mg/L

ND
ND

ND
ND

ND
ND

0/3
0 / 13

0.01
0.001‐0.052

0/0
0/0

0/0

0/0

NA

NA

NA

0/0

0/0

NA

NA

NA

Silver ‐ D

mg/L

ND

ND

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA

Thorium ‐ T

mg/L

0.013

0.265

0.1435

8 / 13

0.001‐0.021

0/8

0/8

0/8

NA

NA

NA

Thorium ‐ D

mg/L

ND

ND

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA
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Frequency Detection Exceeds Criteria

Risk Ratios

Drinking
Water

Stock
Water

Aquatic
Ecosystems
Criteria

Drinking
Water

Stock
Water

Aquatic Ecosystems
Criteria

0.001‐0.052

0/0

0/0

0/0

NA

NA

NA

0.001

0/0

0/0

0/0

NA

NA

NA

3 / 13

0.001‐0.052

0/3

0/3

0/3

NA

NA

NA

ND

0/3

0.001

0/0

0/0

0/0

NA

NA

NA

0.968

10 / 13

0.01

10 / 10

0 / 10

0 / 10

3.08E+02

NA

NA

Units

Minimum

Maximum

Average

Tin ‐ T

mg/L

ND

ND

ND

0 / 13

Tin ‐ D

mg/L

ND

ND

ND

0/3

Uranium ‐ T

mg/L

0.007

0.032

0.020

Uranium ‐ D

mg/L

ND

ND

Vanadium ‐ T

mg/L

0.014

2.65

Vanadium ‐ D

mg/L

ND

ND

ND

0/3

0.01

0/0

0/0

0/0

NA

NA

NA

Zinc ‐ T
Zinc ‐ D

mg/L
mg/L

0.024
ND

8.9
ND

4.02
ND

10 / 13
0/3

0.005
0.005

6 / 10
0/0

0 / 10
0/0

1 / 10
0/0

2.97E+00
NA

4.45E‐01
NA

1.11E+00
NA

Chemical

Frequency Detection Limit
Range
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Table 4‐4
Summary of Geogenic Chemicals in Drilling Cuttings

Frequency Detection Exceeds Criteria

Chemical

Units

Minimum Maximum

Average

HILs

Frequency

HSLs

US EPA

Residential Recreational Residential Recreational
Aluminium
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Molybdenum
Nickel
Selenium
Silver
Tin
Vanadium
Zinc
Lithium
Thorium
Uranium
>C10 ‐ C16 Fraction
>C10 ‐ C16 Fraction minus Naphthalene (F2)
>C10 ‐ C40 Fraction (sum)
>C16 ‐ C34 Fraction
>C34 ‐ C40 Fraction
C10 ‐ C14 Fraction
C10 ‐ C36 Fraction (sum)
C15 ‐ C28 Fraction
C29 ‐ C36 Fraction
C6 ‐ C10 Fraction
C6 ‐ C10 Fraction minus BTEX (F1)
C6 ‐ C9 Fraction

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

4170
ND
5
20
ND
ND
ND
9
6
8
12400
6
277
3
5
ND
ND
ND
17
24
3.6
1.9
0.2
80
80
120
120
ND
50
110
110
110
ND
ND
ND

13800
ND
9
1500
ND
ND
ND
103
16
109
36200
22
972
7
25
ND
ND
ND
33
114
11.1
4.7
0.7
90
90
410
320
ND
50
430
270
110
ND
ND
ND

9201
5
5.28
270
1
50
1
17.5
11.8
40.7
22000
12.5
509
2.44
13.0
5
2
5
26.3
74.1
7.87
3.53
0.4
52.8
52.8
110
138
100
50
101
122
101
10
10
10

25 / 25
0 / 25
6 / 25
25 / 25
0 / 25
0 / 25
0 / 25
25 / 25
25 / 25
25 / 25
25 / 25
24 / 25
25 / 25
4 / 25
25 / 25
0 / 25
0 / 25
0 / 25
25 / 25
25 / 25
25 / 25
25 / 25
25 / 25
2 / 25
2 / 25
8 / 25
8 / 25
0 / 25
1 / 25
7 / 25
7 / 25
3 / 25
0 / 25
0 / 25
0 / 25

0 / 25
0/0
0/6
0 / 25
0/0
0/0
0/0
1 / 25
0 / 25
0 / 25
0 / 25
0 / 24
0 / 25
0/4
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 25
0/2
0/2
0/8
0/8
0/0
0/1
0/7
0/7
0/3
0/0
0/0
0/0

0 / 25
0/0
0/6
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 24
0 / 25
0/4
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 25
0/2
0/2
0/8
0/8
0/0
0/1
0/7
0/7
0/3
0/0
0/0
0/0

0 / 25
0/0
0/6
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 24
0 / 25
0/4
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 25
0/2
0/2
0/8
0/8
0/0
0/1
0/7
0/7
0/3
0/0
0/0
0/0

0 / 25
0/0
0/6
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 24
0 / 25
0/4
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 25
0/2
0/2
0/8
0/8
0/0
0/1
0/7
0/7
0/3
0/0
0/0
0/0

Residential
Soil
21 / 25
0/0
0/6
0 / 25
0/0
0/0
0/0
0 / 25
25 / 25
0 / 25
25 / 25
0 / 24
25 / 25
0/4
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 25
0/2
0/2
0/8
0/8
0/0
0/1
0/7
0/7
0/3
0/0
0/0
0/0

Areas of
Ecological
Significance

Areas of Urban
Residential and
Open Public Space

API

0 / 25
0/0
0/6
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 24
0 / 25
0/4
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 25
0/2
2/2
0/8
0/8
0/0
0/1
0/7
0/7
0/3
0/0
0/0
0/0

0 / 25
0/0
0/6
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 24
0 / 25
0/4
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 25
0/2
0/2
0/8
0/8
0/0
0/1
0/7
0/7
0/3
0/0
0/0
0/0

0 / 25
0/0
0/6
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 24
0 / 25
0/4
0 / 25
0/0
0/0
0/0
0 / 25
0 / 25
0 / 25
0 / 25
0 / 25
0/2
0/2
0/8
0/8
0/0
0/1
0/7
0/7
0/3
0/0
0/0
0/0
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Table 4‐4
Summary of Geogenic Chemicals in Drilling Cuttings

Risk Ratios

Chemical

Aluminium
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Molybdenum
Nickel
Selenium
Silver
Tin
Vanadium
Zinc
Lithium
Thorium
Uranium
>C10 ‐ C16 Fraction
>C10 ‐ C16 Fraction minus Naphthalene (F2)
>C10 ‐ C40 Fraction (sum)
>C16 ‐ C34 Fraction
>C34 ‐ C40 Fraction
C10 ‐ C14 Fraction
C10 ‐ C36 Fraction (sum)
C15 ‐ C28 Fraction
C29 ‐ C36 Fraction
C6 ‐ C10 Fraction
C6 ‐ C10 Fraction minus BTEX (F1)
C6 ‐ C9 Fraction

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Areas of Urban
Areas of
Residential and
Ecological
Open Public
Significance
Space
Residential Recreational Residential Recreational Residential Soil
HILs

NA
NA
9.0E‐02
NA
NA
NA
NA
1.0E+00
1.6E‐01
1.8E‐02
NA
7.3E‐02
2.6E‐01
NA
6.3E‐02
NA
NA
NA
NA
1.5E‐02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

HSLs

NA
NA
3.0E‐02
NA
NA
NA
NA
3.4E‐01
5.3E‐02
6.4E‐03
NA
3.7E‐02
5.1E‐02
NA
2.1E‐02
NA
NA
NA
NA
3.8E‐03
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

US EPA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
2.4E‐02
NA
NA
6.0E‐02
NA
NA
NA
NA
NA
NA
NA
NA

1.8E+00
NA
NA
1.0E+00
NA
NA
NA
NA
NA
NA
6.6E+00
NA
NA
1.8E‐01
NA
NA
NA
NA
8.5E‐01
NA
6.9E‐01
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
2.3E‐01
NA
NA
NA
NA
NA
NA
NA
NA
4.7E‐02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
3.6E+00
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
9.0E‐02
NA
NA
NA
NA
NA
NA
NA
NA
2.0E‐02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
7.5E‐01
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

API

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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1.0

Introduction
Background

This Chemical Risk Assessment Framework (CRAF) has been developed for the risk assessment of
chemicals proposed to be used in coal seam gas extraction (drilling, completions and hydraulic
fracturing) within the Santos Towrie Development, Petroleum Lease (PL) 1059. The Framework
incorporates best practice risk assessment methodology for the assessment of the potential impacts of
the chemicals proposed to be used in coal seam gas extraction on matters of national environmental
significance (MNES).
The CRAF is based on existing Santos approved chemical risk assessment frameworks and aligns with
the assessment guidance provided by National Industrial Chemicals Notifications and Assessment
Scheme (NICNAS) and approach used in the assessment of industrial chemicals. This allows for a
defined and streamlined process to:
1.
2.
3.
4.
5.

identify low hazard chemicals that can be addressed simply through a hazard assessment
process;
identify higher hazard chemicals that should be assessed through completion of a quantitative
risk assessment;
identify very high hazard chemicals that should be encouraged not to be used as part of the
process;
identify very high hazard chemicals that cannot to be used as part of the process; and
incorporate the outcomes of the assessment into environmental mitigation and management
controls.

Statement of Aim
The aim of the chemical risk assessment is to evaluate the potential risks and effects of chemicals used
during coal seam gas extraction (defined as drilling, completions and hydraulic fracturing) to MNES.
The aim of the chemical risk assessment is to also evaluate the potential risks and effects of geogenic
chemicals to MNES that may be present in recovered drilling fluids and produced waters during coal
seam gas extraction.

Goal of the Risk Assessment
The goal of the chemical risk assessment is to demonstrate that potential risks to MNES associated with
the chemicals used in coal seam gas extraction have been eliminated or reduced as much as is
reasonably practicable.
This assessment process is designed to align with national guidance and other regulatory frameworks
and assesses the full lifecycle of chemicals that are stored, handled, used and/or disposed during or
following drilling and hydraulic fracturing activities.
Accidental or unintentional release scenarios are not included; however, the outcomes of the
assessment are used to inform contingency response actions for these types of releases (Appendix 10).
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2.0

Chemical Risk Assessment Framework
Framework Process

The framework is to be adopted for all chemicals used in the extraction of coal seam gas and will involve
a two-step process:



Step 1 – classification of chemicals.
Step 2 – assessment of chemicals.

Chemicals are to be classified into five Tiers (Tier 1 through 5) based on the following criteria:


Assessment of whether chemicals are identified on chemical databases used by NICNAS as
indicators that these chemicals are of concern. These included:
o
o
o
o
o



European Union Substance of Very High Concern (EU SVHC).
US National Toxicology Program (US NTP) Report on Carcinogens or International
Agency Research on Cancer (IARC) Monographs.
European Commission Endocrine Disruptors Strategy - list of Category 1 substances with
endocrine disrupting capacity.
Chemical Substances Control Law of Japan (CSCL) Class I and II Specified Chemical.
Polymers identified as of low concern by NICNAS

Completion of a formal persistent, bioaccumulative and toxic (PBT) substances assessment
(using environmental reference values contained within the categorisation guidelines) and the
factors discussed in the meeting to develop the tiered framework.
Evaluation of any other concerns associated with persistence in the environment (especially for
inorganics) which is not captured in the PBT assessment but may be a consideration in the
context of project activities (for example, irrigation of produced water).



The criteria to be used in the chemical category classification within this framework is provided as
Appendix 1.
Based on the category classification of the chemical (and its potential toxicity, persistence and
bioaccumulation potential in the environment), different levels of assessment will be conducted with the
most robust assessment conducted on the highest classification (Table 1).
Table 1: Risk Assessment Requirements

Tier

Screening
Assessment and
Categorisation

Toxicological
Profile

Qualitative
Risk
Assessment

Quantitative
Risk
Assessment

(Attachment 5)

(Attachment 6)

Prohibited
from Use on
Project

(Attachment 1)

(Attachments
2, 3 and 4)

1

X

X

2

X

X

X

3

X

X

X

4

X

X

5

X

X

X
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Consistent with the screening matrix in Appendix 1 and Table 1:





Tier 1 chemicals, which are effectively low toxicity and therefore low hazard, would be subject to
only the screening assessment.
Tier 2 chemicals, in addition to the screening assessment, will be subjected to a qualitative risk
assessment.
Tier 3 chemicals will be subject to an additional quantitative risk assessment.
Tier 4 and 5 chemicals will not be used and no further discussion will be provided.

The assessment of geogenic chemicals recovered during drilling activities of within produced water will
be assessed against risk-based criteria depending on their end fate (i.e. use and/or disposal). Based on
the outcomes of the National Assessment of the Chemicals used in Coal Seam Gas in Australia (DoEE
2016), hypothetical accidental releases associated with delivery truck rollovers, including into
watercourses, represented the greatest potential risk to MNES. Given the highly regulated nature of
transportation of chemicals (at both a Commonwealth and State level), transport related scenarios and
assessment will not be incorporated into the risk assessment process.
The movement of chemicals will be performed only by transport contractors with the relevant
qualifications and licences required for the movement of each category of goods. Haulage will be
performed to the satisfaction of relevant legislative requirements, including but not limited to Australian
Dangerous Goods Code and Queensland Transport Operations (Road Use Management – Dangerous
Goods) Regulation 2008 as well as Santos traffic management principles identified in Section 4.4.
The chemical risk assessment will however be used to inform decisions on a case by case basis
regarding site assessment, risk management/clean-up and rehabilitation should a transport-related or
other accidental release occur in accordance with Appendix 10.

Framework Templates
A template of the Register of Assessed Chemicals, including document control requirements, is provided
in Appendix 2.
Templates of the toxicological profiles (dossiers) for Tier 1, 2 and 3 chemicals, completed for an example
chemical(s), are provided as Appendices 3, 4 and 5, respectively.
Depending on the category of the chemical being assessed (i.e. Tier 1, 2 or 3), the toxicological profiles
(dossiers) include chemical identification, physical and chemical properties, environmental fate
properties, human health and environmental hazard assessments, derivation of non-cancer and cancer
screening levels, a persistent, bioaccumulative and toxic (PBT) assessment, and regulatory status.
An example Tier 2 qualitative risk assessment and Tier 3 quantitative risk assessment is provided as
Appendix 6 and Appendix 7 respectively.
All future chemical assessments must be conducted using these templates.

MNES Values and Potential Receptors
This section describes the MNES values and potential receptors subject to the Qualitative and
Quantitative Risk Assessment Processes (Tier 2 and 3 chemicals).
For the purposes of the risk assessment, petroleum workers, managed under Australian workplace
health and safety legislation are excluded from assessment.
The MNES values for the purpose of this chemical risk assessment are those identified in the Matters
of National Environmental Significance Report – Towrie Gas Development Project.
The MNES values listed under the Environmental Protection and Biodiversity Conservation Act 1999
(EPBC Act), including springs, comprise:
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listed flora or fauna (terrestrial and aquatic);
threatened ecological communities; and
water resources.

Consistent with the broad definition of MNES associated with water resources, the potential risks to both
the MNES water resources and non-MNES receptors exposed to the water resource must be evaluated.
This may include human and livestock through the consumption of water containing chemicals and
aquatic flora and fauna where a release to waters is authorised. Accidental release scenarios are not to
be included; however, the outcomes of the assessment should be used to inform emergency response
actions. The chemical risk assessments will be limited to MNES receptors and those non-MNES
receptors associated the with MNES water resources.

Exposure Pathways Subject to the Risk Assessment Process
This section defines the exposure pathways subject to the risk assessment process.
The list of exposure pathways associated with project activities and are subject to the risk assessment
process is provided in Appendix 8. These exposure pathways must be evaluated as part of qualitative
assessments (Tier 2) and quantitative risk assessments (Tier 3). If an exposure pathway is deemed to
be not complete for a specific chemical, this must be discussed in the chemical specific risk assessment.
Exposure pathways are categorised as either:




Complete exposure – when a source, a migration pathway, a mechanism for exposure and a
potential receptor are present.
Incomplete exposure – when any one or more of the four elements (source, pathway,
mechanism and receptor) that make a complete exposure pathway are not present.
Insignificant / low probability exposure – where the potential risks are limited due to
attenuation, fate and transport mechanisms, infrequent exposure occurrence, and / or minimal
projected chemical concentrations at the point of exposure (i.e. there is no hazard).

For MNES values to be included in the risk assessment process there must be:



the potential for MNES values to be present (receptor) and an exposure pathway to the
chemical additive(s) from an authorised activity, or
the potential for MNES values to be present (receptor) and an exposure pathway to media (soils
or water resources (surface or groundwater)) affected by an authorised activity.

For a non-MNES value(s) to be included in the risk assessment there must be:



an MNES water resource (surface water and / or groundwater) affected or potentially affected by
chemical additive(s) from an authorised gas extraction activity, and
a complete or potentially complete exposure pathway to the non-MNES receptor.

Qualitative and Quantitative Risk Assessment
The chemical risk assessment program must be undertaken in accordance with best practice risk
assessment methodologies including those contained within the international standards and Australian
risk assessment guidance documents (e.g. NEPM, 2013; enHealth, 2012a,b) referenced in Appendix 9.
The example qualitative and quantitative risk assessment frameworks provided as Appendix 6 and
Appendix 7 have been developed in accordance with these standards and guidelines.
The data sources for the risk assessment toxicological profiles (dossiers) include the Inventory MultiTiered Assessment and Prioritisation (IMAP) framework established by NICNAS. The risk assessment
toxicological profiles (dossiers) must be prepared in accordance with the Organisation for Economic
Cooperation and Development’s (OECD’s) Hazard Assessment – Gathering and Evaluating Existing
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Information and Assessing the Hazards and Exposure Assessment – Environmental Fate and Pathways
(www.oecd.org/env/ehs/summarytableofavailabletoolsforriskassessment).
In the assessment of exposure pathways and risks, only authorised operational activities must be
considered (i.e. activities that are authorised in the Queensland Environmental Authority and
Commonwealth Approval). Where activities are specifically precluded (for example release or disposal
of wastes to surface or ground waters are explicitly not authorised) these will not be considered in the
risk assessment.
Further the qualitative risk assessment must specifically consider management plans developed (as part
of Commonwealth and State approvals) which have been developed to avoid, mitigate, manage and
monitor potential impacts.

Geogenic Screening Risk Assessment
The assessment of geogenic chemicals recovered during drilling activities or within produced water will
be subject to a screening assessment and if required qualitatively assessed against published or derived
risk-based criteria depending on their end fate (i.e. use and/or disposal).
The screening assessment must be undertaken in accordance with best practice risk assessment
methodologies including those contained within the international standards and Australian risk
assessment guidance documents, as provided in Appendix 9.
In the assessment of exposure pathways and risks, only authorised operational activities must be
considered (i.e. activities that are authorised in the Queensland Environmental Authority and
Commonwealth Approval). Accidental release scenarios are not to be included; however, the outcomes
of the assessment should be used to inform emergency response actions.
Further the qualitative risk assessment must specifically consider management plans developed (as part
of Commonwealth and State approvals) which have been developed to avoid, mitigate, manage and
monitor potential impacts. The management plans are considered adequate for Tier 1, 2 and 3
chemicals.

Cumulative Risk Assessment
The chemical risk assessment must qualitatively assess the potential for one or more hazards
associated with the chemicals used in the extraction of coal seam gas to impacts MNES. The
assessment must consider the potential causes of cumulative impacts from authorised activities in
relation to MNES for Tier 3 chemicals only (due to their potential persistence and/or potential to
bioaccumulate).
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3.0

Document Control

As noted above, the assessments must be conducted on each chemical in accordance with the
templates provided (Appendices 2 to 4 and 5 and 6).
The initial chemical risk assessment report (CRAR), submitted to the Department for approval, must be
developed in a manner such that new chemicals can be appended.
Toxicological information for all chemicals must be re-evaluated every five (5) years (only if the chemical
is still in use).

Update, Revision and Approval Process
The chemical risk assessment must be revised or updated when new chemicals are introduced to the
drilling, completions and/or hydraulic fracturing processes. For any new chemicals (post submission and
approval of the initial CRAR), chemical toxicological profiles (dossiers) and risk assessments specific to
the new chemical(s) will be reviewed by an independent chemical risk assessment expert. Toxicological
profiles (dossiers), risk assessments and a signed statement from the independent chemical risk
assessment expert for each new chemical will be entered into the Register of Assessed Chemicals.
Compliance checklists and checklists for peer review, provided in Appendix 11, define the scope of the
review relevant to the level of assessment performed. If any part of the scope is determined to not be
applicable, then the reviewer must document this and state the reason as to why it is not applicable.

Register of Assessed Chemicals
The Register of Assessed Chemicals must include the following document control information:





date of Register of Assessed Chemical publication;
date of chemical assessment;
identification, where relevant, of independent chemical risk assessment expert; and
date of chemical re-evaluation (only if chemical is still in use).

Supporting information (i.e. dossiers, qualitative and quantitative risk assessments) for each assessed
chemical are to be made readily accessible via the Register of Assessed Chemicals.
The template for the Register of Assessed Chemicals is in Appendix 2.
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4.0

Mitigation and Management

Mitigation and management controls are required to be developed and implemented to ensure the
potential risks associated with the use of chemicals to MNES have been eliminated or reduced to as low
as reasonably practicable.

Environmental Management Plan
The Environmental Management Plan (EMP) refers to and contains existing mitigation and management
controls that are in place for chemical constituents associated the extraction of coal seam gas. These
controls are considered sufficient to address the risk of adverse impact to MNES associated with Tier 1,
2 and 3 chemicals.
Where the outcome(s) of the chemical risk assessment (including the outcome of assessment of
cumulative risk) inform the need for additional mitigation and management controls beyond those
already presented in the EMP, these will be identified within the chemical risk assessment
documentation. Where required, updates to management controls will be incorporated into the EMP.
These controls will be receptor specific and based on the potential exposure pathway. They will include
early warning indicators and action triggers where required.

Environmental Protocol for Constraints Planning and Field Development
The constraints planning protocol describes location selection process for project activities. For Tier 3
chemicals, the outcome of the Chemical Risk Assessment (including the outcome of the Cumulative
Assessment) will inform need for additional mitigation and management controls such as greater offset
distances. These controls will be receptor specific and based on the potential exposure pathway.

Traffic Management Principles
The principles behind Santos’ road and traffic management are:





to maintain road-user safety by efficiently planning and optimising traffic movements;
to mitigate impacts to road-user safety and the environment by ensuring adherence to transport
regulations (e.g. dangerous goods code);
to mitigate impacts on public road infrastructure by using field roads and limiting Santos Project
traffic to approved routes;
to enforce rules on employees and contractors operating in the Surat Basin, including the
planning, monitoring and consolidation of vehicle movements.

To achieve these principles the following mitigation and management controls have been developed
and implemented:








Santos implements approved roads/routes for use by both heavy and light vehicles. The
approved routes seek to optimise the use of field and public roads to avoid inefficient road
movements and unnecessary impacts on the community. Approved route information is
communicated through induction training, general communications and via the Eastern
Queensland Road Report.
Implementation of no-go zones for those roads not approved through negotiations with local
Authorities for use by Project traffic. No-go zones are also deemed necessary when Project use
may adversely impact this road network or there is a potential safety design issue with the road.
Santos Management Standards require in-vehicle monitoring systems (IVMS) in all vehicles
involved in Project development. IVMS functionality also provide pass-through of real-time
vehicle location to Santos.
All traffic movements are restricted to daylight hours under Santos Health and Safety standards.
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Santos project personnel and contractors will adhere to all prescribed heavy vehicle permit
conditions and dangerous goods requirements under local, state and Commonwealth
Regulations.
During wet weather events, Santos will liaise with the local and state Authorities about road
restrictions or closures to minimise potential impacts on the road network and the community. In
the event of road closures no travel is permitted and work stops unless drivers are advised of an
alternative suitable route that has been cleared for use by the relevant road authority together
with any specific conditions.
Additional temporary signage will be deployed in consultation with local and state Authorities to
ensure that any road limitations are clearly identifiable. Additional signage in road corridors will
be requested on roads on an as-need-basis or when a safety issue is to be addressed.
Movement of dangerous and/or hazardous goods will be performed only by transport
contractors with the relevant qualifications and licences required for the movement of each
category of goods.

These existing mitigation and management controls are considered sufficient to address the risk of
adverse impact to MNES from the transportation of chemical constituents associated with produced
water and residual drilling materials.
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Appendix 1 – Chemical Category Classification Matrix
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Criteria
Tier 1
General PBT Assessment Step
Combined PBT
Not a PBT
Assessment Category
Chemical Databases of Concern Assessment Step
Not listed as a chemical of potential concern
on the following databases:
- European Union Substance of Very High
Concern (EU SVHC).
- US National Toxicology Program (US
NTP) Report on Carcinogens or
International Agency Research on Cancer
(IARC) Monographs.
Listed as a chemical of
- European Commission Endocrine
concern on relevant
Disruptors Strategy - list of Category 1
databases
substances with endocrine disrupting
capacity.
- Chemical Substances Control Law of
Japan (CSCL) Class I and II Specified
Chemical.

Identified as Polymer of
Yes (no further assessment required)
Low Concern
Persistence Assessment Step
Not persistent as defined by:
Air - Half life < 2 days
Persistence
Water - Half life < 60 days
Soil and Sediment - Half life < 6 months
Other Persistence
No potential concerns with accumulation in
Concerns – Chemical
soil and impacts on flora and fauna
identified as potentially
accumulating in soil and
posing risks
Bioaccumulative Assessment Step
Does not Bioaccumulate as defined by:
- Aquatic - BAF < 2000 or BCF < 2000 or
log KoW < 4.2 (if BAF and BCF are not
Bioaccumulative
available)
-Terrestrial - log Koa < 6 and log Kow < 2
- Food Chain Bioaccumulation Potential BMF < 1
Toxicity Assessment Step
Acute Toxicity:
Fish -96h LC 50 >10 mg/L
Invertebrates - 48h EC50 > 10 mg/L
Algae and other aquatic plants -72 or
96h ErC50 > 10 mg/L
Toxicity

Chronic Toxicity:
Fish NOEC or Ecx >1 mg/L
Invertebrates NOEC or Ecx > 1 mg/L
Algae and other aquatic plants -NOEC
or Ecx > 1 mg/L

Tier 2

Tier 3

Tier 4

Tier 5

Not a PBT

Not a PBT

Identified as a PBT

N/A

Not listed as a chemical of potential concern
on the following
databases:
- European Union Substance of Very High
Concern (EU SVHC).
- US National Toxicology Program (US
NTP) Report on Carcinogens or
International Agency Research on Cancer
(IARC) Monographs.
- European Commission Endocrine
Disruptors Strategy - list of Category 1
substances with endocrine disrupting
capacity.
- Chemical Substances Control Law of
Japan (CSCL) Class I and II Specified
Chemical.

Listed as a chemical of concern on the
following databases:
- European Union Substance of Very High
Concern (EU SVHC).
- US National Toxicology Program (US
NTP) Report on Carcinogens or
International Agency Research on Cancer
(IARC) Monographs.
- European Commission Endocrine
Disruptors Strategy - list of Category 1
substances with endocrine disrupting
capacity.
- Chemical Substances Control Law of
Japan (CSCL) Class I and II Specified
Chemical.

Listed as a chemical of concern on the
following databases:
- European Union Substance of Very High
Concern (EU SVHC).
- US National Toxicology Program (US
NTP) Report on Carcinogens or
International Agency Research on Cancer
(IARC) Monographs.
- European Commission Endocrine
Disruptors Strategy - list of Category 1
substances with endocrine disrupting
capacity.
- Chemical Substances Control Law of
Japan (CSCL) Class I and II Specified
Chemical.

No

No

No

Not persistent as defined by:
Air - Half life < 2 days
Water - Half life < 60 days
Soil and Sediment - Half life < 6 months
No potential concerns with accumulation in
soil and impacts on flora and fauna

Persistent as defined by:
Air - Half life ≥ 2 days
Water - Half life ≥ 60 days
Soil and Sediment - Half life ≥ 6 months
Potential concerns with accumulation in
soils based on ANZECC assessment b (for
example metals such as Cd)

Persistent as defined by:
Air - Half life ≥ 2 days
Water - Half life ≥ 60 days
Soil and Sediment - Half life ≥ 6 months
Potential concerns with accumulation in
soils based on ANZECC assessment b (for
example metals such as Cd)

Does not Bioaccumulate as defined by:
- Aquatic - BAF < 2000 or BCF < 2000 or
log KoW < 4.2 (if BAF and BCF are not
available)
-Terrestrial - log Koa < 6 and log Kow < 2
- Food Chain Bioaccumulation Potential BMF < 1

Does not Bioaccumulate as defined by:
- Aquatic - BAF < 2000 or BCF < 2000 or
log KoW < 4.2 (if BAF and BCF are not
available)
-Terrestrial - log Koa < 6 and log Kow < 2
- Food Chain Bioaccumulation Potential BMF < 1

Does Bioaccumulate as defined by:
- Aquatic - BAF ≥ 2000 or BCF ≥ 2000 or
log KoW ≥ 4.2 (if BAF and BCF are not
available)
-Terrestrial - log Koa ≥ 6 and log Kow ≥ 2
- Food Chain Bioaccumulation Potential BMF > 1

N/A

Acute Toxicity:
Fish -96h LC 50 >1 to < 10 mg/L
Invertebrates - 48h EC50 >1 to < 10
mg/L
Algae and other aquatic plants -72
or 96h ErC50 >1 to < 10 mg/L
Chronic Toxicity:
Fish NOEC or Ecx >0.1 to < 1 mg/L
Invertebrates NOEC or Ecx >0.1 to <
1 mg/L
Algae and other aquatic plants NOEC or Ecx >0.1 to < 1 mg/L

Acute Toxicity:
Fish -96h LC 50 ≤ 1 mg/L
Invertebrates - 48h EC50 ≤ 1 mg/L
Algae and other aquatic plants -72
or 96h ErC50 ≤ 1 mg/L

Acute Toxicity:
Fish -96h LC 50 ≤ 1 mg/L
Invertebrates - 48h EC50 ≤ 1 mg/L
Algae and other aquatic plants -72 or 96h
ErC50 ≤ 1 mg/L

N/A

Chronic Toxicity:
Fish NOEC or Ecx ≤ 0.1 mg/L
Invertebrates NOEC or Ecx ≤ 0.1
mg/L
Algae and other aquatic plants NOEC or Ecx ≤ 0.1 mg/L

Chronic Toxicity:
Fish NOEC or Ecx ≤ 0.1 mg/L
Invertebrates NOEC or Ecx ≤ 0.1 mg/L
Algae and other aquatic plants -NOEC or
Ecx ≤ 0.1 mg/L

N/A

Quantitative Risk Assessment:
Complete PBT, qualitative and quantitative
assessment of risk.
Quantitative assessment of risk will
consider only Tier 3 chemicals in end use
determination.

Prohibited from use on Project.

Prohibited from use on Project.

Risk Assessment Actions Required
Hazard Assessment only. Do screening
only and note it meets the above criteria.
Risk Assessment Action
Develop toxicological profile
Required

Hazard Assessment and Qualitative
Assessment Only. Do screening only and
note it meets the above criteria.
Develop toxicological profile and PNECs for
water and soil and provide qualitative
discussion of risk
* Above levels prescribed in the Queensland Environment Protection Regulation 1999
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Chemicals noted in the Rotterdam Accord
including:
- octabromodiphenyl ether
- pentabromodiphenyl ether
- perfluorooctane sulfonic acid
- perfluorooctane sulfonates
- perfluorooctane sulfonamides
- perfluorooctane sulfonyls
- polybromated biphenyls
- short chain chlorinated paraffins
- tetramethyl lead
- tributyl tin compounds
Chemicals restricted in the State of
Queensland including:
- Benzene*
- Toluene*
- Ethylbenzene*
- m-&p- and o-Xylene*
N/A
N/A

N/A
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Appendix 2 – Register of Assessed Chemicals (Template)
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Register of Assessed Chemicals

Date

Rev

Reason For Issue

dd/mm/yy

0

GFD Chemical Risk Assessment Report

dd/mm/yy

1

Addition of “New Chemical A”
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Chemical Databases of
Concern Assessment Step

Document Control
Chemical
Name

Example
Chemical

CAS No.

1234‐12‐3

Chemical
Assessment
Date

Independent
Peer
Reviewer1

Chemical
Re‐
evaluation
Date

dd/mm/yy

NA

NA

Overall PBT
Assessment1

Not a PBT

Persistence Assessment Step

Bioaccumulativ
e Assessment
Step

Assessed Activity(ies)

Toxicity Assessment Step

Assessed Uses(s)

Tier

Listed as a
COC on
relevant
databases?

Identified as
Polymer of
Low Concern

P criteria
fulfilled?

Other P
Concerns

B criteria
fulfilled?

T criteria
fulfilled?

Acute
Toxicity3

Chronic
Toxicity

No

No

Yes

No

No

No

1

1

1

Footnotes:
1 – Only required for any new chemicals (post submission and approval of the initial CRAR)
2 – PBT Assessment based on PBT Framework.
3 – Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (Appendix 1).
4 – Categorisation as defined in assessment framework (Appendix 1).
Tier 1 – Hazard Assessment only.
Tier 2 – Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qualitative discussion of risk.
Tier 3 – Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.

Notes:
NA = Not Applicable
NT = Non-Toxic
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Drilling and
Completions

Hydraulic
Fracturing

X

X

Water
Treatment

Residual
Drilling
Material

Irrigation

Stock
Watering

Surface
Water

Dust
Suppression/
Construction

X

X

X

X

X

TBA
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Appendix 3 – Example Tier 1 Toxicological Profile
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SODIUM POLYACRYLATE
This dossier on sodium polyacrylate does not represent an exhaustive or critical review of all
available data. Rather, it presents the most critical studies pertinent to the risk assessment of
sodium polyacrylate in its use in drilling muds and hydraulic fracturing fluids. The majority of
information presented in this dossier was obtained from the HERA document on polyacrylic acid
homopolymers and their sodium salts (CAS 9003‐04‐7) (HERA, 2014). Where possible, study quality
was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion: sodium polyacrylate is classified as a tier 1 chemical and requires a
hazard assessment only.
1. BACKGROUND
Sodium polyacrylate are a group of polymers that range in molecular weight from 1,000 to 78,000.
The sodium polyacrylates mostly used in detergents have a typical molecular weight of
approximately 4,500 (HERA, 2014). These polymers are not readily biodegradable but are partly
accessible to ultimate biodegradation. They are not expected to bioaccumulate. Sodium acrylate
exhibits a low toxicity concern for aquatic organisms, terrestrial invertebrates, and plants.
2.

CHEMICAL NAME AND IDENTIFICATION
Chemical Name (IUPAC): 1‐Propenoic acid, homopolymer, sodium salt
CAS RN: 9003‐04‐7
Molecular formula: (C3H4O2)x‐.x‐Na
Molecular weight: Variable
Synonyms: 2‐Propenoic acid, homopolymer, sodium salt; polyacrylic acid, sodium salt, sodium
polyacrylate; acrylic acid, polymers, sodium salt; poly(acrylic acid), sodium salt; polyacrylate sodium
salt

3.

PHYSICO‐CHEMICAL PROPERTIES

Sodium polyacrylates are polymers that range in molecular weight (MW) from 1,000 to 78,000
(HERA, 2014). The sodium polyacrylates mostly used in detergents have a typical molecular weight
of approximately 4,500 (HERA, 2014). For sodium polyacrylate (MW 4,500), the melting point is
>150oC, where is decomposes; and the water solubility is >400 g/L (HERA, 2014).
4. DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION
A review of international and national environmental regulatory information was undertaken. This
chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium polyacrylate.
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Table 1 Existing International Controls
Convention, Protocol or other international control
Montreal Protocol
Synthetic Greenhouse Gases (SGG)
Rotterdam Convention
Stockholm Convention
REACH (Substances of Very High Concern)
United States Endocrine Disrupter Screening Program
European Commission Endocrine Disruptors Strategy

5.
A.

Listed Yes or No?
No
No
No
No
No
No
No

ENVIRONMENTAL FATE SUMMARY
Summary

Sodium polyacrylates are not readily biodegradable. Due to their high molecular weights, sodium
polyacrylates are not expected to bioaccumulate. In addition, these water‐soluble polymers can
form insoluble calcium salts in natural waters, suggesting that bioaccumulation is unlikely.
B.

Abiotic Degradation

Abiotic degradation mechanisms like photolytic and hydrolytic processes do not significantly
influence the environmental fate of sodium polyacrylates (HERA, 2014).
C.

Biodegradation

Sodium polyacrylates are not readily biodegradable, but are partly accessible to ultimate
biodegradation particularly under long incubation conditions. Sodium polyacrylates with MW of
<2,000 are partly biodegradable under the conditions of soil and sediment inoculation. Test results
with activated sludge inoculum indicate different elimination degrees, apparently due to adsorption
and precipitation processes. The removal degrees of different sodium polyacrylates show no clear
relationship between elimination extent and molecular weight (HERA, 2014).
D.

Bioaccumulation

No experimental studies are available on sodium polyacrylates. Estimated bioconcentration factors
based on octanol‐water coefficients are not appropriate since the molecular weights of these
polymers are higher than the molecular weight range for the QSAR models. Due to their high
molecular weights, sodium polyacrylates are not expected to bioaccumulate. In addition, these
water‐soluble polymers can form insoluble calcium salts in natural waters, suggesting that
bioaccumulation is unlikely.
6. ENVIRONMENTAL EFFECTS SUMMARY
A.

Summary

Sodium polyacrylates are a low toxicity concern for aquatic organisms, terrestrial invertebrates, and
plants.

2

B.

Aquatic Toxicity

Acute Studies
Table 2 lists the results of acute aquatic toxicity studies on sodium polyacrylates.
Table 2: Acute Aquatic Toxicity Studies on Sodium Polyacrylates
Mean
MW

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

1,000

Brachydanio rerio

96‐hr LC50

>200

1

HERA, 2014

1,000

Salmo gairdneri

96‐hr LC50

>1,000

1

HERA, 2014

1,200

Leuciscus idus

96‐hr LC50

>500

1

HERA, 2014

2,000

Brachydanio rerio

96‐hr LC50

>200

1

HERA, 2014

2,500

Leuciscus idus

96‐hr LC50

>500

1

HERA, 2014

4,500

Lepomis macrochirus

96‐hr LC50

>1,000

1

HERA, 2014

4,500

Lepomis macrochirus

96‐hr LC50

>1,000

1

HERA, 2014

8,000

Leuciscus idus

96‐hr LC50

>500

1

HERA, 2014

10,000

Lepomis macrochirus

96‐hr LC50

>1,000

1

HERA, 2014

15,000

Leuciscus idus

96‐hr LC50

>10,000

1

HERA, 2014

78,000

Brachydanio rerio

96‐hr LC50

>400

2

HERA, 2014

1,000

Daphnia magna

48‐hr EC50

>200

1

HERA, 2014

1,000

Daphnia magna

48‐hr EC50

>1,000

1

HERA, 2014

2,000

Daphnia magna

48‐hr EC50

>200

1

HERA, 2014

4,500

Daphnia magna

48‐hr EC50

>200

1

HERA, 2014

4,500

Daphnia magna

48‐hr EC50

>1,000

1

HERA, 2014

78,000

Daphnia magna

24‐hr EC50

276

2

HERA, 2014

8,000

Selenastrum
capricornutum

72‐hr EC50

40

1

HERA, 2014

78,000

Scenedesmus
subspicatus

96‐hr EC50

44

2

HERA, 2014

Chronic Studies
Table 3 lists the results of chronic aquatic toxicity studies on sodium polyacrylates.
Table 3: Chronic Aquatic Toxicity Studies on Sodium Polyacrylates (HERA, 2014)
Mean
MW

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

4,500

Pimephales promelas

32‐d NOEC

56

2

HERA, 2014

4,500

Brachydanio rerio

28‐d NOEC

>450

1

HERA, 2014

78,000

Brachydanio rerio

14‐d NOEC

>400

2

HERA, 2014
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Mean
MW

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

4,500

Daphnia magna

21‐d NOEC

450

1

HERA, 2014

4,500

Daphnia magna

21‐d NOEC

58

1

HERA, 2014

4,500

Daphnia magna

21‐d NOEC

12

2

HERA, 2014

78,000

Daphnia magna

21‐d NOEC

100

2

HERA, 2014

4,500

Scenedesmus
subspicatus

96‐hr NOEC

180

2

HERA, 2014

78,000

Scenedesmus
subspicatus

96‐hr NOEC

32.8

2

HERA, 2014

There is considerable variability in the chronic aquatic toxicity results for Daphnia magna for sodium
polyacrylates with the same molecular weight of 4,500. This was discussed in HERA (2014) and was
explained by the solubility of sodium polyacrylates in water. In distilled water, the solubility of
sodium polyacrylates with the molecular weight of 4,500 is >400 mg/L; however, under test
conditions water solubility will decrease due to the presence of Ca++ and Mg++ (as measured by water
hardness). In a study by BASF (reviewed in HERA, 2014), the water solubility of sodium polyacrylate
(MW 4,500) was determined with radiolabelled compounds in a test system with a calcium
concentration of 70 mg/L, which corresponds to the mean water hardness to the media used in an
OECD TG 202 test. Under these conditions, the water solubility of sodium polyacrylate was 1.3 mg/L
after 24 hours. So, one explanation for the variability of the chronic Daphnia studies may be due to
differences in water hardness.
C.

Toxicity to Sediment Organisms

The 96‐hr EC0 to Chironomus riparius (larvae) is >4,500 mg/kg sediment dry weight (HERA, 2014).
D.

Terrestrial Toxicity

The results of terrestrial toxicity studies on sodium polyacrylate polymers are listed below.
Table 4: Terrestrial Toxicity Studies on Sodium Polyacrylates (HERA, 2014)
Mean
MW

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

4,500

Eisenia foetida foetida

14‐d EC0

1,000

1

HERA, 2014

78,000

Eisenia foetida andrei

14‐d EC0

1,000

2

HERA, 2014

78,000

Brassica rapa

21‐d NOEC

1,000

2

HERA, 2014

4,500

Nitrogen
transformation*

28‐d EC10

>2,500

1

HERA, 2014

4,500

Carbon transformation*

28‐d EC10

>2,500

1

HERA, 2014

*Soil organisms
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7. CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
A.

PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU Reach Criteria methodology (DEWHA, 2009, ECHA, 2008).
The sodium polyacrylates are not readily biodegradable; thus they meet the screening criteria for
persistence.
The sodium polyacrylates are expected to have high molecular weights and are not expected to be
bioavailable. Thus these polymers do not meet the criteria for bioaccumulation.
Chronic NOECs for fish, daphnia and algae are available for sodium polyacrylates and the NOEC
values are >0.1 mg/L. Thus sodium polyacrylates do not meet the screening criteria for toxic.
The overall conclusion is that sodium polyacrylates are not PBT substances.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium polyacrylate.
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8. SCREENING ASSESSMENT

Chemical Databases of
Concern Assessment Step

Persistence
Assessment Step

Chemical Name

CAS No.

Overall PBT
Assessment 1

Listed as a
COC on
relevant
databases?

Identified
as Polymer
of Low
Concern

P
criteria
fulfilled?

Sodium Polyacrylate

9003‐04‐7

Not a PBT

No

Yes

Yes

Other P
Concerns

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria
fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment
Actions Required3

1

Footnotes:
1 ‐ PBT Assessment based on PBT Framework.
2 ‐ Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

GHS

Globally Harmonised System of Classification and Labelling of Chemicals

HHRA

enHealth Human Risk Assessment

IUPAC

International Union of Pure and Applied Chemistry

LOAEL

lowest observed adverse effect level

mg/kg

milligrams per kilogram

mg/L

milligrams per litre
3

mg/m

milligrams per cubic metre

MW

molecular weight

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

NOEC

no observed effective concentration

OECD

Organisation for Economic Co‐operation and Development
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PBT

Persistent, Bioaccumulative and Toxic

ppm

parts per million

QSAR

quantitative structure–activity relationship

SDS

Safety Data Sheet

SMILES

simplified molecular‐input line‐entry system

8

Appendix 4 – Example Tier 2 Toxicological Profile

Santos Ltd l Chemical Risk Assessment Framework – Towrie l 27 November 2020

POLYDADMAC
[POLYDIALLYLDIMETHYLAMMONIUM CHLORIDE]
This dossier on polyDADMAC does not represent an exhaustive or critical review of all available data.
Rather, it presents the most critical studies pertinent to the risk assessment of polyDADMAC in its
use in water treatment systems. Where possible, study quality was evaluated using the Klimisch
scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – PolyDADMAC was not identified in chemical databases used by
NICNAS as an indicator that the chemical is of concern and is not a PBT substance. PolyDADMAC was
assessed as a tier 2 chemical for acute and chronic toxicity. Therefore, polyDADMAC is classified
overall as a tier 2 chemical and requires a hazard assessment and qualitative assessment of risk.
1.

BACKGROUND

Polydiallyldimethylammonium chloride (polyDADMAC) are highly charged cationic polymers with
high molecular weights. They are expected to be poorly biodegraded, and adsorption would be
expected to be the primary process that determines its ecological concentrations and mobility. As a
cationic polymer, polyDADMAC will rapidly react with many kinds of naturally occurring substances,
such as humic acids, lignins, silts, and clays. Due to its physical properties (i.e., molecular size),
polyDADMAC is not expected to bioaccumulate. PolyDADMAC is not acutely toxic to humans by the
oral route; nor does it exhibit any systemic toxicity from repeated exposures through ingestion.
PolyDADMAC exhibits a moderate toxicity concern to aquatic organisms. The toxicity of these
polymers is mitigated by the presence of dissolved organic carbon (DOC) and suspended solids.
Cationic polymers react with DOC in environmental waters to form insoluble complexes, which settle
out of water and therefore are not bioavailable to cause toxic effects.
2.

CHEMICAL NAME AND IDENTIFICATION

Chemical Name: Polydiallyldimethylammonium chloride
CAS RN: 26062‐79‐3
Molecular formula: (C8H16N.Cl)x‐
Molecular weight: Variable
Synonyms:
PolyDADMAC;
2‐Propen‐1‐aminium,
N,N‐dimethyl‐N‐2‐propenyl‐,
chloride,
homopolymer; Poly‐2‐propen‐1‐aminium, N,N‐dimethyl‐N‐2‐propenyl‐, chloride; N‐N‐dimethyl‐N‐2‐
propenyl‐2‐propen‐1‐aminium chloride, homopolymer; poly‐N,N‐dimethyl‐N‐N‐diallyammonium
chloride; polyquaternium‐6
3.

PHYSICO‐CHEMICAL PROPERTIES

PolyDADMAC are highly charged cationic homopolymers with high molecular weights; those used in
water treatment may have molecular weights less than 500,000 (Lyons and Vasconcellos, 1997).
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Limited information is available on the physico‐chemical properties of polyDADMAC. The
information contained in Table 1 is based on DADMAC (CAS No. 7398‐69‐8). PolyDADMAC is a
homopolymer of DADMAC.
Table 1:

Overview of the Physico‐chemical Properties of DADMAC
Klimisch
score

Property

Value

Physical state at 20oC and 101.3
kPa

Liquid

‐

ECHA

Melting Point/Freezing Point

‐25 oC

1

ECHA

1

ECHA

1

ECHA

2

ECHA

Boiling Point

o

118 C
3

o

Density

1.03 – 1.05 g/cm @ 25 C

Partition Coefficient (log Kow)

Estimated to be ‐2.49 using KOWWIN
o

Reference

Water Solubility

Estimated to be 1,000 g/L @ 25 C

2

ECHA

Auto flammability

Study scientifically not necessary

‐

ECHA

4.

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken. This
chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. PolyDADMAC is also listed in Appendix B (Substances
Considered Not To Require Control By Scheduling) of the Standard for the Uniform Scheduling of
Medicines and Poisons (SUSMP) (Therapeutic Goods Administration [TGA] 2014). The reason given
for listing in Appendix B is ‘Low Toxicity’ and the area of use of the chemical is ‘Water treatment’
(NICNAS, 2017a). No other specific environmental regulatory controls or concerns were identified
within Australia and internationally for polyDADMAC.
Table 2 Existing International Controls
Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No
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5.

ENVIRONMENTAL FATE SUMMARY

A.

Summary

PolyDADMAC are highly charged cationic polymers with high molecular weights. They are expected
to be poorly biodegraded, and adsorption would be expected to be the primary process that
determines its ecological concentrations and mobility (Lyons and Vasconcellos, 1997). As a cationic
polymer, polyDADMAC will rapidly react with many kinds of naturally occurring substances, such as
humic acids, lignins, silts, and clays (Lyons and Vasconcellos, 1997).
PolyDADMAC will dissociate into polyammonium cations and chloride anions in the aquatic
environment. Chloride ions are an essential constituent of electrolytes in all biological fluids
responsible for maintaining acid/base balance, transmitting nerve impulses and regulating fluid in
and out of cells (NCBI 2015). The concentration of chloride ions is naturally regulated within
organisms. Therefore, consistent with NICAS (NICNAS, 2017b), this discussion is focused on the
environmental fate and effects of the synthetic polyammonium cations.
B.

Biodegradation

Due to its physical properties (i.e., molecular size), polyDADMAC is expected to be poorly degraded.
This finding is consistent with DADMAC which is not readily biodegradable according to the OECD
criteria (ECHA) [Kl. score = 1].
C.

Bioaccumulation

Due to its physical properties (i.e., molecular size), polyDADMAC is not expected to bioaccumulate.
6.

HUMAN HEALTH HAZARD ASSESSMENT
A. Summary

PolyDADMAC is not acutely toxic by the oral route; nor does it exhibit any systemic toxicity from
repeated exposures through ingestion.
B. Acute Toxicity
There were no deaths in rats given a single oral dose of 5,000 mg/kg polyDADMAC. The oral LD50 in
rats is >5,000 mg/kg (EPA, 2016a).
C. Irritation
No studies were located.
D. Sensitisation
No studies were located.

3

E. Repeated Dose Toxicity
Oral
Male and female SD rats were fed in their diet 0, 1,000, or 2,000 mg/kg polyDADMAC for six months.
There were no clinical signs of toxicity. Two low‐dose males were sacrificed in a moribund condition,
while one low‐dose male and one high‐dose male died during the exposure period. Feed
consumption was significantly increased in the treated groups compared to controls. Body weight
gain was significantly lower in the treated animals compared to the controls. Final body weights
were significantly lower in all dose groups compared to controls (10.4% and 19.5% in males; 6.6%
and 10% in females for the low‐ and high‐dose groups, respectively). Hematology and clinical
chemistry parameters and urinalysis showed no biologically significant differences between treated
and control groups. Relative liver weights were decreased in the >1,000 mg/kg males and 2,000
mg/kg females. Relative heart weights were decreased in the 2,000 mg/kg (both sexes), and relative
kidney weights were decreased in the 2,000 mg/kg males. The histopathologic examination showed
no treatment‐related changes in these organs. No other compound‐related pathology was observed,
although histopathologic effects were seen in the lungs and urinary tract in animals of all groups.
The LOAEL for this study is 1,000 mg/kg‐day based on reduced body weights and body weight gain; a
NOAEL was not established (EPA, 2016b).
Inhalation
No studies were located.
Dermal
No studies were located.
F. Genotoxicity
No studies were located.
G. Carcinogenicity
No studies were located.
H. Reproductive Developmental Toxicity
No studies were located.
I.

DERIVATION OF TOXICOLOGICAL REFERENCE AND DRINKING WATER GUIDANCE VALUES

The toxicological reference values developed for polyDADMAC follow the methodology discussed in
enHealth (2012). The approach used to develop drinking water guidance values is described in the
Australian Drinking Water Guidelines (ADWG, 2011).
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Non‐Cancer
PolyDADMAC was tested in a six‐month rat feeding study. No target organs were identified and a
NOAEL was not established. The LOAEL was 1,000 mg/kg‐day based on reduced body weights and
body weight gain. It is unclear from the limited data whether these changes in the treated animals
are due to a direct or indirect effect of polyDADMAC. PolyDADMAC has a high molecular weight and
would not be expected to be absorbed from the gastrointestinal tract. Feed consumption was
significantly increased in the treated rats (both dose groups) even though body weights and body
weight gain were reduced. A likely explanation for these findings is that the weight changes and feed
consumption reflect the nutritional status of the treated animals due to the bulk presence of high
levels of polymer in the feed and not to systemic toxicity. Given the absence of any other effects, it is
proposed that the NOAEL for systemic toxicity in this study is 2,000 mg/kg‐day, the highest dose
tested.
The NOAEL of 2,000 mg/kg‐day will be used for determining the oral Reference Dose (RfD) and the
drinking water guidance value.
Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 3
UFD (database uncertainty) = 1
Oral RfD = 2,000/(10 x 10 x 1 x 3 x 1) = 2,000/300 = 7 mg/kg‐day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (6.7 x 70 x 0.1)/2 = 23 mg/L
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Cancer
No carcinogenicity studies were located; thus, a cancer reference value was not derived.
J.

HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO‐CHEMICAL PROPERTIES

PolyDADMAC does not exhibit the following physico‐chemical properties:
 Explosivity
 Flammability
 Oxidizing potential
7.

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

PolyDADMAC exhibits a moderate toxicity concern to aquatic organisms. However, under
environmental conditions, the toxicity of these polymers is mitigated by the presence of DOC and
suspended solids. Cationic polymers react with DOC in environmental waters to form insoluble
complexes, which settle out of water and therefore are not bioavailable to cause toxic effects. It has
previously been established that a reduction in likely toxicity by a factor of 110 is appropriate to
apply to laboratory test results for cationic polymers with a high charge density to account for the
mitigating effects of DOC on toxicity in natural environmental waters (Boethling and Nabholz 1997).
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on polyDADMAC.
Table 3:

Acute Aquatic Toxicity Studies on polyDADMAC

Test Species

Endpoint

Results (mg/L)

Reference

Bluegill

96‐hr LC50

0.9

EPA, 2016c

Bluegill

96‐hr LC50

0.32

EPA, 2016d

Rainbow trout

96‐hr LC50

0.32

EPA, 2016d

Rainbow trout

96‐hr LC50

0.42

EPA, 2016e

Rainbow trout

96‐hr LC50

0.77

EPA, 2016f

Fathead minnow

96‐hr LC50

0.3

EPA, 2016g

Fathead minnow

96‐hr LC50

6.51*

EPA, 2016g

Fathead minnow

96‐hr LC50

0.46

Cary et al., (1987)

Fathead minnow

96‐hr LC50

6.5***

Cary et al., (1987)

Daphnia magna

48‐hr EC50

0.23

EPA, 2016g

Daphnia magna

48‐hr EC50

11.8**

EPA, 2016g

Daphnia magna

48‐hr EC50

0.33

EPA, 2016h

Daphnia magna

48‐hr EC50

0.2

Cary et al., (1987)
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Test Species

Endpoint

Results (mg/L)

Reference

Daphnia magna

48‐hr EC50

7.4***

Cary et al., (1987)

*10 mg/L humic acid in standard laboratory water.
**10 mg/L TOC in standard laboratory water.
***50 mg/L humic acid in standard laboratory water.

In standard acute aquatic toxicity tests, PolyDADMAC, as a highly charged cationic polymer, is very
toxic to fish and Daphnia. The toxicity of cationic polymers to fish is from the binding of the polymer
to gill tissue, disrupting gill structure and function. Physical damage to fish gill by cationic polymers
has been shown by Beisinger and Stokes (1986).
The presence of dissolved organic carbon and suspended solids is known to significantly mitigate the
toxicity of cationic polymers under typical environmental exposure conditions (Boethling and
Nabholz 1997). Table 3 also shows the change in acute toxicity when suspended solids or total
organic carbon (TOC) is added to the standard laboratory water used in the toxicity tests. In the
presence of humic acid or TOC, the E(L)C50 values for fathead minnow and Daphnia magna increase
by 21.7‐fold and 51.3‐fold, respectively. A similar effect of humic acid on the acute toxicity of
polyDADMAC on fish and Daphnia magna was reported by Cary et al. (1987). The studies by Cary et
al. (1987) also showed increases in varying amounts in the E(L)C50 values for fathead minnow and
Daphnia magna with bentonite, illite, kaolin, silica, tannic acid, lignin, lignosite, and fulvic acid. The
concentrations of suspended solids and DOC in the studies by Cary et al. (1987) were considered to
be low estimates of levels found in the natural environments. These findings demonstrate that
toxicity tests conducted on cationic polymers, such as polyDADMAC, using water with no organic
carbon will likely overestimate the toxicity of these polymers in the environment.
Chronic Studies
No studies were located for polyDADMAC. The ratio of the acute toxicity to chronic toxicity for
polyDADMAC is expected to be low. In 21‐day Daphnia magna reproduction studies, three cationic
polymers had 21‐day threshold levels for survival that were higher by order of magnitude than the
48‐hr TL50 values. The test solutions in these studies were renewed several times along with food,
which served as new organic matter. The cationic polymer bioavailability was likely reduced from the
adsorption to the food (Biesinger et al., 1976). In another study, low acute to chronic ratios was
observed for a cationic polymer for Ceriodaphnia dubia and fathead minnows (Godwin‐Saad et al.,
1994).
It cannot be determined from the standard chronic tests if the adsorbed polymer is ingested or
simply becomes unavailable by flocculating and/or settling. In any case, the low acute to chronic
ratios of these cationic polymers appears to be best correlated with acute effects (Lyons and
Vasconcellos, 1997).
C.

Terrestrial Toxicity

No studies were located.
D.

Calculation of PNEC

The PNEC calculations for polyDADMAC follow the methodology discussed in DEWHA (2009).
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PNEC water
Experimental results are available for two trophic levels. Acute E(L)C50 values are available for fish
(0.2 mg/L) and Daphnia (0.3 mg/L) in standard laboratory water; and for fish (6.5 mg/L) and Daphnia
(11.8 mg/L) in standard laboratory water with the addition of humic acid or TOC. The PNEC water
will be based on the E(L)C50 values from the acute toxicity tests conducted with humic acid in the
dilution water because this most likely represents the environmental conditions for which this
assessment is being conducted for. Furthermore, an assessment factor of 50 is proposed because
chronic toxicity is expected to be similar to the acute toxicity of polyDADMAC (when tested in the
presence of humic acid) because of the adsorption of the polymer to organic matter (food source)
that would occur in standard test methods; hence, an assessment factor will be used for chronic
testing for two trophic levels. An assessment factor of 50 has been applied to the E(L)C50 value of 6.5
mg/L for fish. The PNECwater is 0.13 mg/L.
PNEC sediment
There are no toxicity data for sediment‐dwelling organisms. The Kow and Koc have not been
experimentally derived for polyDADMAC; these values cannot estimate using QSAR models because
of the high molecular weight of polyDADMAC. Thus, the equilibrium partitioning method cannot be
used to calculate the PNECsed.
PNEC soil
There are no toxicity data for soil‐dwelling organisms. The Kow and Koc have not been experimentally
derived for polyDADMAC; these values cannot estimate using QSAR models because of the high
molecular weight of polyDADMAC. Thus, the equilibrium partitioning method cannot be used to
calculate the PNECsoil.
8.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN

A.

PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU Reach Criteria methodology (DEWHA, 2009; ECHA, 2008).
PolyDADMAC is a high molecular weight polymer; it is expected to be poorly biodegraded. Thus, it
meets the screening criteria for persistence.
PolyDADMAC is a high molecular weight polymer that is not expected to be bioavailable to aquatic
or terrestrial organisms. Thus, it is not expected to bioaccumulate.
No chronic aquatic toxicity studies have been conducted on polyDADMAC. The E(L)C50 values of fish
and Daphnia for acute toxicity tests conducted with humic acid or TOC in dilution water were >1
mg/L. Thus, polyDADMAC does not meet the screening criteria for toxicity.
The overall conclusion is that polyDADMAC is not a PBT substance.
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B.

Other Characteristics of Concern

No other characteristics of concern were identified for polyDADMAC.
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9.

SCREENING ASSESSMENT
Chemical Databases of
Concern Assessment Step

Persistence
Assessment Step

Chemical Name

CAS No.

Overall PBT
Assessment 1

Listed as a
COC on
relevant
databases?

Identified
as Polymer
of Low
Concern

P
criteria
fulfilled?

PolyDADMAC

26062‐79‐3

Not a PBT

No

No

Yes

Other P
Concerns

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria
fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

2

2

Risk Assessment
Actions Required3

2

Footnotes:
1 ‐ PBT Assessment based on PBT Framework.
2 ‐ Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 ‐ Tier 2 ‐ Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide
qualitative discussion of risk.
Notes:
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Acronyms and Glossary

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

GHS

Globally Harmonised System of Classification and Labelling of Chemicals

HHRA

enHealth Human Risk Assessment

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

LOAEL

lowest observed adverse effect level

mg/kg

milligrams per kilogram

mg/L

milligrammes per litre

MW

molecular weight

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEC

No Observed Adverse Effect Concentration

NOAEL

no observed adverse effect level

NOEC

no observed effective concentration

OECD

Organisation for Economic Co‐operation and Development

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppm

parts per million

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

Reference Dose

SDS

Material Safety Data Sheet

USEPA

United States Environmental Protection Agency
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Appendix 5 – Example Tier 3 Toxicological Profile
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DIALUMINIUM CHLORIDE PENTAHYDROXIDE
This dossier on dialuminium chloride pentahydroxide does not represent an exhaustive or critical
review of all available data. Rather, it presents the most critical studies pertinent to the risk
assessment of dialuminium chloride pentahydroxide in water treatment systems. The majority of
information presented in this dossier was obtained from the ECHA database that provides
information on chemicals that have been registered under the EU REACH (ECHA). Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Dialuminium chloride pentahydroxide was not identified in
chemical databases used by NICNAS as an indicator that the chemical is of concern and is not a PBT
substance. Dialuminium chloride pentahydroxide was assessed as a tier 3 chemical for acute toxicity
and as a tier 1 chemical for chronic toxicity. Therefore, dialuminium chloride pentahydroxide is
classified overall as a tier 3 chemical and requires a quantitative risk assessment for end uses.
1. BACKGROUND
Dialuminium chloride pentahydroxide is very soluble in water and will dissociate to form aluminium
hydroxide species and chloride ions. Biodegradation is not applicable to dialuminium chloride
pentahydroxide. The aluminium hydroxide hydrolysis products will adsorb to colloidal matter.
Dialuminium chloride pentahydroxide is not expected to bioaccumulate in aquatic organisms.
Dialuminium chloride pentahydroxide has low acute toxicity by the oral and dermal routes. It is non‐
irritating to the skin and slightly irritating to the eyes. It is not a skin sensitizer. No systemic,
reproductive, or developmental toxicity was seen in rats at oral doses up to 1,000 mg/kg‐day
aluminium hydroxychloride (a structurally similar compound) in a combined repeated dose toxicity
and reproductive/developmental toxicity screening (OECD 422) study. Dialuminium chloride
pentahydroxide is not genotoxic. The Australian drinking water guideline (ADWG) values for
aluminium (acid‐soluble) is 0.2 mg/L based on aesthetics. ADWG has concluded that there is
insufficient data to set a guidance value based on health considerations. The ANZECC water quality
guideline (2000) used acute and chronic laboratory toxicity data for the derivation of trigger values
for aluminium, which are 55 μg/L at pH >6.5 and 0.8 μg/L at pH of <6.5.
2. CHEMICAL NAME AND IDENTIFICATION
Chemical Name (IUPAC): Dialuminium chloride pentahydroxide
CAS RN: 12042‐91‐0
Molecular formula: Al2ClH5O5; general formula Al(OH)x(Cl)(3‐x) with x between 2.3 and 2.6
Molecular weight: 174.45
Synonyms: Dialuminium chloride pentahydroxide; dialuminium chloride pentahydroxide; aluminium
chlorohydroxide; aluminium hydroxychloride dehydrate; aluminium chloride hydroxide, dihydrate
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3. PHYSICO‐CHEMICAL PROPERTIES
Table 1:

Overview of the Physico‐chemical Properties of Dialuminium Chloride
Pentahydroxide

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3
kPa

Solid; fine flakes

1

ECHA

Melting Point

No melting point below 400oC could be
determined.

1

ECHA

Boiling Point

No boiling point below 400oC could be
determined.

1

ECHA

Density

1.95 g/cm3 @ 20oC

1

ECHA

Partition Coefficient (log Kow)

‐

‐

‐

o

Water Solubility

>1,000 g/L @ 20 C (sample pH was 3.3)

1

ECHA

Auto flammability

Not auto flammable.

1

ECHA

Polyaluminium coagulants, which have been developed for water treatment applications, have the
general formula (Aln(OH)mCl(3n‐m)x. The length of the polymerised chain, molecular weight, and the
number of ionic charges is determined by the degree of polymerization. The polyaluminium
coagulants include polyaluminium chloride (n=2; m=3), dialuminium chloride pentahydroxide (n=2;
m=5), and polydialuminium chloride pentahydroxide (similar to dialuminium chloride
pentahydroxide) (Gebbie, 2001).
On hydrolysis, various mono‐ and polymeric species are formed, with an important cation being
Al13O4(OH)247+. A less predominant species is Al8(OH)204+.
Depending on the pH, the following reaction takes place (Gebbie, 2006):
Al2(OH)5Cl → Al2(OH)5+ + Cl‐ + H2O → 2Al(OH)3 + H+ + Cl‐
This reaction will typically take place at a water pH of 5.8 to 7.5. Within this pH, colour and the
colloidal matter are removed by adsorption onto/within the metal hydroxide hydrolysis products
that are formed (Gebbie, 2006).
4. DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION
A review of international and national environmental regulatory information was undertaken. This
chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for dialuminium chloride pentahydroxide.
Table 2 Existing International Controls
Convention, Protocol or other international control
Montreal Protocol
Synthetic Greenhouse Gases (SGG)

Listed Yes or No?
No
No
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Convention, Protocol or other international control
Rotterdam Convention
Stockholm Convention
REACH (Substances of Very High Concern)
United States Endocrine Disrupter Screening Program
European Commission Endocrine Disruptors Strategy

Listed Yes or No?
No
No
No
No
No

5. ENVIRONMENTAL FATE SUMMARY
A.

Summary

Dialuminium chloride pentahydroxide is very soluble in water and will dissociate to form aluminium
hydroxide species and chloride ions. Biodegradation is not applicable to dialuminium chloride
pentahydroxide. The aluminium hydroxide hydrolysis products will adsorb to colloidal matter.
Dialuminium chloride pentahydroxide is not expected to bioaccumulate in aquatic organisms.
B.

Biodegradation

Biodegradation is not applicable to dialuminium chloride pentahydroxide.
C.

Bioaccumulation

Fish accumulate aluminium in and on the gill, and it has been suggested that the rate of transfer of
aluminium into the body is either slow or negligible under natural environmental conditions (Spry
and Wiener, 1991). The initial uptake of aluminium by fish occurs mainly on the gill mucous layer
(Wilkinson and Campbell, 1993); both mucus and bound aluminium may be rapidly eliminated
following exposure. Roy (1999) calculated the BCFs in fish to range from 400 to 1,365.
The BCF for Daphnia magna varied from 10,000 at pH 6.5 to 0 at pH 4.5, based on the results of
Havas (1985). Most of the metal appears to be adsorbed to external surfaces and is not internalised
(Havas, 1985; Frick and Hermann, 1990).
The accumulation of aluminium by the algae Chlorella pyrenoidosa increased with the concentration
of inorganic monomeric aluminium (Parent and Campbell, 1994). A comparison of assays performed
at different pH values but the same concentration of aluminium showed suppression of that
aluminium accumulation at low pH.
6. HUMAN HEALTH HAZARD ASSESSMENT
A.

Summary

Dialuminium chloride pentahydroxide has low acute toxicity by the oral and dermal routes. It is non‐
irritating to the skin and slightly irritating to the eyes. It is not a skin sensitizer. No systemic,
reproductive, or developmental toxicity was seen in rats at oral doses up to 1,000 mg/kg‐day
aluminium hydroxychloride (a structurally similar compound) in a combined repeated dose toxicity
and reproductive/developmental toxicity screening (OECD 422) study. Dialuminium chloride
pentahydroxide is not genotoxic.
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B.

Acute Toxicity

No oral acute toxicity studies are available for dialuminium chloride pentahydroxide. The oral LD50 of
aluminium hydroxychloride in rats is >2,000 mg/kg (ECHA) [Kl. score = 2].
The dermal LD50 of dialuminium chloride pentahydroxide in rats is >2,000 mg/kg (ECHA) [Kl. score =
2].
C.

Irritation

No skin irritation studies area available for dialuminium chloride pentahydroxide. Application of 0.5
mL of aluminum hydroxychloride to the skin of rabbits for 4 hours under semi‐occlusive conditions
was not irritating. The mean of the 24, 48 and 72 hour scores were zero for both erythema and
edema (ECHA). [Kl. score = 1]
Dialuminium chloride pentahydroxide was slightly irritating to the eyes of rabbits. The mean of the
24, 48, and 72‐hour conjunctival redness scores was 1.00; all other parameters were zero (ECHA).
[Kl. score = 1]
D.

Sensitization

Dialuminium chloride pentahydroxide was not a skin sensitizer in a guinea pig maximisation test
(ECHA) [Kl. score = 1].
E.

Repeated Dose Toxicity

Oral
No studies are available on dialuminium chloride pentahydroxide.
Aluminium chloride, basic (aluminium hydroxychloride) was tested in a combined repeated dose
toxicity and reproductive/developmental screening toxicity (OECD 422) study. Male and female
Wistar rats were dosed by oral gavage with 0, 40, 200, or 1,000 mg/kg aluminium chloride, basic;
these doses correspond to 0, 3.6, 18, or 90 mg/kg‐day aluminium. There were no effects in the
females at any dose level. In males, there were effects indicative of stomach irritation at the high‐
dose; no other effects were noted. The NOAEL for systemic effects in this study is 1,000 mg/kg‐day,
the highest dose tested. The NOAEL for localized effects (site‐of‐contact) is 200 mg/kg‐day (ECHA).
[Kl. score = 2]
Inhalation
No adequate studies were located.
Dermal
No studies are available.
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F.

Genotoxicity

In Vitro Studies
Dialuminium chloride pentahydroxide was not mutagenic to S. typhimurium strains TA98, TA100,
TA1535, TA1537 and E. coli strain WP2uvrA in the absence or presence of metabolic activation
(ECHA). [Kl. score = 1]
The in vitro genotoxicity studies on the structurally similar compound aluminium hydroxychloride is
shown below in table 2.
Table 3: In Vitro Genotoxicity Studies on Aluminium Hydroxychloride
Test System

Results*

Klimisch
Score

Reference

‐S9

+S9

Bacterial reverse mutation (S. typhimurium
and E. coli strains)

‐

‐

1

ECHA

Mammalian cell gene mutation (mouse
lymphoma L5178Y cells)

‐

‐

1

ECHA

Micronucleus (peripheral human
lymphocytes)

‐

‐

1

ECHA

*+, positive; ‐, negative

In Vivo Studies
Male and female NMRI mice were given an oral gavage dose of 0 or 2,000 mg/kg dialuminium
chloride pentahydroxide on two consecutive days. There were no increases in the frequency of
micronucleated polychromatic erythrocytes in the bone marrow of the treated mice compared to
the controls (ECHA). [Kl. score = 1]
G.

Carcinogenicity

No studies are available.
H.

Reproductive/Developmental Toxicity

No studies are available for dialuminium chloride pentahydroxide.
Aluminium chloride, basic (aluminium hydroxychloride) was tested in a combined repeated dose
toxicity and reproductive/developmental screening toxicity (OECD 422) study. Male and female
Wistar rats were dosed by oral gavage with 0, 40, 200, or 1,000 mg/kg aluminium chloride, basic;
these doses correspond to 0, 3.6, 18, or 90 mg/kg‐day aluminium. There was no reproductive or
developmental toxicity at any dose level. The NOAELs for reproductive and developmental toxicity is
1,000 mg/kg‐day, the highest dose tested (ECHA). [Kl. score = 1]
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I.

DERIVATION OF TOXICOLOGICAL REFERENCE AND DRINKING WATER GUIDANCE VALUES

Toxicological reference values were not derived for dialuminium chloride pentahydroxide.
The ADWG value for aluminium (acid‐soluble) is 0.2 mg/L based on aesthetics. ADWG has concluded
that there is insufficient data to set a guidance value based on health considerations (ADWG, 2011).
The ADWG value for chloride is 250 mg/L based on aesthetics (ADWG, 2011).
J.

HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO‐CHEMICAL PROPERTIES

Dialuminium chloride pentahydroxide does not exhibit the following physico‐chemical properties:
 Explosivity
 Flammability
 Oxidizing potential
7. ENVIRONMENTAL EFFECTS SUMMARY
A.

Summary

In the aquatic environment, aluminium compound toxicity is intimately related to ambient pH;
changes in ambient acidity may affect aluminium compound solubility, dissolved aluminium
compound speciation, and organism sensitivity to aluminium compounds. Toxicity testing on a
similar aluminium salt compound identified a low toxicity concern for terrestrial invertebrates.
B.

Aquatic Toxicity

Acute Studies on Aluminium Polychlorohydrate
Table 4 lists the results of acute aquatic toxicity studies conducted on aluminium salts.
Table 4 Acute Aquatic Toxicity Studies on Aluminium Salts
Test Species

Endpoint

Results (mg/L)

Klimisch Score

Reference

Zebrafish (Danio rerio)

96‐hr LC10

142 nominal
(as Dis Al 0.58)

2

ECHA

Zebrafish

96‐hr LC50

186 nominal
(as Dis Al 1.39)

2

ECHA

Zebrafish

96‐hr EC50

>0.357* as Dis Al

1

ECHA

Water Flea (Daphnia
magna)

48‐hr EC50

98 nominal
(as Dis Al <0.1)**

2

ECHA

Water Flea

48‐hr EC50

38*** nominal
(as Dis Al 1.26)

2

ECHA

Pseudokidrchneriella
subcapitata

72‐hr EC50
growth rate

14 nominal
(as Dis Al 0.24)

1

ECHA

6

*NOEC was >1,000 mg/L. pH of the test media was maintained at 7.5.
**Toxicity is driven by other causes than dissolved aluminium
*** Value for dialuminium chloride pentahydroxide.

The pH significantly alters the speciation and therefore bioavailability of the aluminium such that
acutely toxic concentrations occur below a pH of 6 but that above 6 the bioavailable concentration
necessary to achieve immobilisation in an acute study cannot be achieved (ECHA).
Data used by ANZECC for Aluminium water quality guideline
In developing a water quality guideline for aluminium (ANZECC 2000), ANZECC separated the
screened freshwater toxicity data into those conducted at pH >6.5 and those at pH <6.5. These data
are summarised below (it should be noted that only the acute toxicity data was used to derive a
water quality guideline):
Freshwater pH >6.5:
Fish
The 48‐96 hour LC50 values for 5 species were 600 to 106,000 μg/L (the lowest value was for Salmo
salar). The chronic 8‐ to 28‐day NOEC equivalents1 from seven species were 34‐7,100 μg/L. The
lowest measured chronic value was an 8‐day LC50 for Micropterus species of 170 μg/L.
Amphibian
The 96‐hour LC50 values for Bufo americanus were 860‐1,660 μg/L. The chronic 8‐day LC50 for Bufo
americanus was 2,280 μg/L.
Crustacean
The 48‐hour LC50 values for one species were 2,300‐36,900 μg/L. The chronic 7‐ to 28‐day NOECs
were 136‐1,720 μg/L.
Algae
The 96‐hour EC50 values were 460‐570 μg/L based on population growth. The NOECs for two species
were 800‐2,000 μg/L.
Freshwater pH<6.5 (all between pH 4.5 and 6.0):
Fish
The 24‐96‐hour LC50 values for two species were 15‐4,200 μg/L (the lowest value was for Salmo
trutta). The 21‐ to 42‐day LC50 values were 15‐105 μg/L.
Amphibian
The 96‐ to 120‐day LC50 values were 540‐2,670 μg/L; the absolute range was 400‐5,200 μg/L.
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Algae
The NOEC from one species was 2,000 μg/L based on growth.
1

Chronic toxicity values were a mixture of LC/EC50 LOEC, MATC, and NOEC values; where stated,
these were converted to NOEC equivalents.
C.

Terrestrial Toxicity

A study equivalent to the earthworm acute toxicity (OECD TG 207) test was conducted on sulfuric
acid, aluminium salt (3:2), octadecahydrate (CAS No. 7784‐31‐8). The 14‐day LC50 to earthworm
Eisenia andrei was 316 mg/kg soil dry weight (van Gestel and Hoogerwerf, 2001; ECHA). [Kl. score =
2]
D.

Calculation of PNEC

PNEC water
The ANZECC water quality guideline (2000) used acute and chronic laboratory toxicity data for the
derivation of trigger values for aluminium. The guideline for freshwater is: “A freshwater moderate
reliability trigger value of 55 μg/L for aluminium at pH >6.5 using the statistical distribution method
(Burr distribution as modified by SCIRO, Section 8.3.3.3) with 95% protection and an ACR of 8.2.
“A freshwater low‐reliability trigger value of 0.8 μg/L was derived for aluminium at pH of <6.5 using
an AF of 20 (essential element) on the low pH trout figure.”
“The low‐reliability figures should only be used as indicative interim working levels.”
PNEC sediment
No experimental toxicity data on sediment organisms are available. Kow and Koc parameters do not
readily apply to inorganics, such as dialuminium chloride pentahydroxide. Thus, the equilibrium
partitioning method cannot be used to calculate the PNECsed. Based on its properties, no adsorption
of dialuminium chloride pentahydroxide to sediment is to be expected, and the assessment of this
compartment will be covered by the aquatic assessment.
PNEC soil
No experimental toxicity data on soil organisms are available. The environmental distribution of
dialuminium chloride pentahydroxide is dominated by its water solubility. Sorption of dialuminium
chloride pentahydroxide should probably be regarded as a reversible situation, i.e., the substance is
not tightly nor permanently bound. Koc and Kow parameters do not readily apply to inorganics, such
as dialuminium chloride pentahydroxide. Thus, the equilibrium partitioning methods cannot be used
to calculate the PNECsoil. Based on its properties, dialuminium chloride pentahydroxide is not
expected to significantly adsorb to soil, and the assessment of this compartment will be covered by
the aquatic assessment.
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8. CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
A.

PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU Reach Criteria methodology (DEWHA, 2009; ECHA, 2008).
Dialuminium chloride pentahydroxide is an inorganic compound that dissociates in water to form
chloride ions and various species of aluminium hydroxide hydrolysis. Biodegradation is not
applicable to dialuminium chloride pentahydroxide. Both chloride ions and aluminium hydroxide
ionic species can be found naturally in the environment. For the purposes of this PBT assessment,
the persistent criteria are not considered applicable to this inorganic compound.
Fish accumulate aluminium in and on the gill, and it has been suggested that the rate of transfer of
aluminium into the body is either slow or negligible under natural environmental conditions.
Chloride ions are essential to all living organisms, and their intracellular, and extracellular
concentrations are actively regulated. Thus, dialuminium chloride pentahydroxide and its dissociated
ions are not expected to meet the criteria for bioaccumulation.
The lowest chronic NOEC value in fish for aluminium is <0.1 mg/L; thus, the dissolved aluminium
from dialuminium chloride pentahydroxide meets the screening criteria for toxicity.
The overall conclusion is that dialuminium chloride pentahydroxide is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for dialuminium chloride pentahydroxide.
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9. SCREENING ASSESSMENT
Chemical Databases of
Concern Assessment Step

Persistence
Assessment Step

Chemical Name

CAS No.

Overall PBT
Assessment 1

Listed as a
COC on
relevant
databases?

Identified
as Polymer
of Low
Concern

P
criteria
fulfilled?

Dialuminium Chloride
Pentahydroxide

12042‐91‐0

Not a PBT

No

No

NA

Other P
Concerns

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria
fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

Yes

3

1

Risk Assessment
Actions Required3

3

Footnotes:
1 ‐ PBT Assessment based on PBT Framework.
2 ‐ Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 ‐ Tier 3 ‐ Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
Notes:
NA = Not Applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

GHS

Globally Harmonised System of Classification and Labelling of Chemicals

HHRA

enHealth Human Risk Assessment

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

LOAEL

lowest observed adverse effect level

mg/kg

milligrams per kilogram

mg/L

milligrammes per litre
3

mg/m

milligrammes per cubic metre

MW

molecular weight

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEC

No Observed Adverse Effect Concentration

NOAEL

no observed adverse effect level

NOEC

no observed effective concentration

OECD

Organisation for Economic Co‐operation and Development

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration
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ppm

parts per million

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

Reference Dose

SDS

Material Safety Data Sheet

SMILES

simplified molecular‐input line‐entry system

TGD

Technical Guidance Document

USEPA

United States Environmental Protection Agency

UVCB
Materials

Unknown or Variable Composition, Complex Reaction Products and Biological

WHO

World Health Organisation

μm

micrometre
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Qualitative Tier 2 Assessment Example
PolyDADMAC
Consistent with the assessment framework, the assessment for a Tier 2 chemical includes the
following components: completing the screening; developing a risk assessment dossier and Predicted
No‐Effects Concentrations (PNECs) for water and soil; and, providing a qualitative discussion of risk.
Each of these components is detailed within this attachment.

Background
Cationic polymers are a component in a Water Management Facility (WMF) product (MAK MFC1) used
as a coagulant during oily water treatment. A safety data sheet (SDS) for the WMF product is included
as Attachment 5‐1. Process and usage information for this chemical is included in Attachment 5‐2 and
summarized in Table 5‐1 below.
Table 5‐1

Proprietary Name

MAK MFC1
(multi floc
coagulant)

Chemical Name

Water Management Facility Chemicals

CAS No.

Cationic Polymera

n/a

Aluminium
Hydroxychloride

1327‐41‐9

Water

7732‐18‐5

Use

Polymer /
coagulant

Approximate Quantity
Stored On‐Site
(plant available
storage)
2 x 1000 L (IBC)

a Identity

unknown. Read‐across to polydiallyldimethylammonium chloride [polyDADMAC (CAS No. 26062‐79‐3)].
CAS No = Chemical Abstracts Service Number
n/a = not available
IBC = intermediate bulk container
L = litre

As noted above and detailed in the SDS, the identity of the cationic polymer in the vendor product is
unknown. Therefore, a read‐across to polyDADMAC (CAS RN 26062‐79‐3)1 was conducted for this
assessment. Information compiled for polyDADMAC is provided in the risk assessment dossier
included as Attachment 5‐3. Results of the screening assessment are included in the dossier.
The assessment of toxicity of this chemical was used to develop initial screening criteria for human
health exposure scenarios and is presented in Attachment 5‐3. PolyDADMAC is not a carcinogen; and,
as a result, only a non‐carcinogenic oral RfD was calculated. A detailed discussion of the derivation of
the oral reference dose and drinking water guideline values is presented in the attachment. Table 5‐2
below provides a summary of the derivation.
1

CAS RN ‐ Chemical Abstracts Service Registry Number
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Table 5‐2
Constituent

Oral Reference Doses and Derived Drinking Water Guidelines

Study

(CAS No.)

Critical Effect/
Target Organ(s)

NOAEL
(mg/kg‐
day)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg‐day)

Drinking
Water
Guideline
(mg/L)

300

7

23

WMF Chemicals
Cationic
polymera

6‐month rat
dietary study

None

2,000

Notes:
Refer to Attachment 5‐3 for information on the key studies selected for oral reference dose and drinking water level
development.
CAS = Chemical Abstracts Service
NOAEL = No observed adverse effect level
a Identity unknown. Read‐across to polydiallyldimethylammonium chloride [polyDADMAC] (CAS No. 26062‐79‐3).

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. This assessment focuses
on the aquatic invertebrate and fish species within the surface water resources, and the soil flora and
fauna associated with releases to the soil.
The determination of toxicity reference values (TRVs) was conducted according to the PNEC guidance
in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared by the
Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment were developed to
assess aquatic receptors, and PNECs for soil were developed for terrestrial receptors.
Table 5‐3 present the chemical, the endpoint, no observable effects concentration (NOEC) (mg/L),
assessment factor, and the aquatic PNEC (mg/L). A PNEC for soil was not calculated for the chemical.
Refer to Attachment 5‐3 and the dossier regarding the development of PNECs, or the rational for
PNECs that do not have a calculated PNEC.
Table 5‐3
Constituents

PNECs Water
Endpoint

E(L)C50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

6.5

50

0.13

(mg/L )

WMF Chemicals
a

Cationic polymer

Acute fish

a Identity

unknown. Read‐across to polydiallyldimethylammonium chloride [polyDADMAC (CAS No. 26062‐79‐3).
E(L)C50 = effects/level concentration – 50%
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 5‐3 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 2 chemical is provided in the following sections.

General Overview
PolyDADMAC is a highly charged cationic homopolymer with high molecular weights; those used in
water treatment may have molecular weights less than 500,000 (Lyons and Vasconcellos, 1997). The
molecular structure of polyDADMAC is presented in Figure 5‐1 below.
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(monomer shown)
Figure 5‐1

Molecular Structure of PolyDADMAC2

Synthetic polymers are persistent in the environment. They are expected to be poorly biodegraded,
and adsorption would be expected to be the primary process that determines its ecological
concentrations and mobility (Lyons and Vasconcellos, 1997). As a cationic polymer, polyDADMAC will
rapidly react with many kinds of naturally occurring substances, such as humic acids, lignins, silts, and
clays (Lyons and Vasconcellos, 1997). Due to its physical properties (i.e., molecular size and
partitioning behaviour), polyDADMAC is not expected to bioaccumulate.
The PBT assessment for polyDADMAC is included in the dossier provided in Attachment 5‐3. Based on
physico‐chemical properties and screening data detailed below, the overall conclusion was that
polyDADMAC is not a PBT substance.

Human Health Hazards
There is a low concern for human health hazards. PolyDADMAC is not acutely toxic to humans by the
oral route (LD50 > 5,000 mg/kg bw)3. Likewise, there are no adverse effects observed from repeated
exposures through ingestion (lowest observed adverse effect level [LOAEL] of 1,000 milligrams per
kilogram per day (mg/kg‐day), a no observed adverse effect level [NOAEL] was not established).
During the water treatment, water conveyance and beneficial reuse processes, there is the potential
for human receptors to be exposed to water treatment chemicals. Based on an assessment of land
use and an understanding of the project description provided in the Environmental Impact Statement
(URS, 2014), likely human exposure would include:
1. Workers at the WMF including operators, maintenance staff and supervisors.
2. First responders in contact with releases whilst responding to emergencies either at the WMF
or along the transport or conveyance routes.
3. Trespassers who stray (either advertently or inadvertently) onto the WMF during operations.
Trespassers would also have access to the road network and surface water features that
receive runoff and/or releases from transportation accidents or site‐related releases.
4. Agricultural workers/residents who have access to the road network; this cohort would also
have access to surface water features that receive runoff and/or releases from conveyance or
transportation related or site‐related releases.
5. Agricultural workers at irrigation areas.
6. Recreational users who have access to areas adjacent to the road network. Recreational users
would also have access to surface water features that receive runoff and/or releases from
conveyance / transportation related or site‐related releases.

2

Source https://chem.nlm.nih.gov/chemidplus/rn/26062‐79‐3

3

LD50 = lethal dose of 50 percent of population; mg/kg bw – milligrams per kilogram body weight
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Based on the treatment process described in Attachment 5‐2, the cationic polymers would be bound
to the solids present in the oily water and removed during clarification. As a result, this chemical would
not be present in permeate, brine or treated water. Therefore, exposure pathways associated with
the beneficial reuse of treated water and management of brine waste would be incomplete. Beneficial
reuse of treated water includes project reuse (dust suppression, construction activities, drilling and
completions), irrigation and stock watering.
Exposure of potential human receptors to polyDADMAC is possible via inadvertent spills and leaks. In
terms of risks associated with transport of chemicals and wastes, this risk is considered to be managed
to a level as low as reasonably practicable. This is because the potential for a release is controlled
through implementation of a traffic management plan including use of designated trucking routes,
vehicle signage, vehicle management systems (to manage speed and driving behaviour/habits) and in
the unlikely event of a vehicular accident, implementation of incident and spill response procedures.
The management of chemicals and wastes is conducted using drums, totes and engineered tanks
designed to contain the fluids. In the unlikely event of a release to ground, the potential for exposures
(other than workers) is limited. The WMF is fenced and access is controlled, which limits access to the
public. If water treatment chemicals are spilled to the ground then investigation, remediation and
rehabilitation activities would be implemented to address soil impacts.
Lastly, chemical exposures to workers are controlled through engineering, management controls and
personal protective equipment, which are focused on elimination and mitigation of the potential for
dermal contact and potential for incidental ingestion.
As a result, potential exposures during treatment activities are low due to the employment of
mechanical equipment/processes and engineering controls (including secondary containment). In
addition, Australia SafeWork Place and Santos Occupational Safety Guidance are used to minimise
human health exposure. Similarly, there is a low potential for human receptors exposed to surface
water bodies that may receive runoff from an accidental release during transport, use or storage.
Finally, the probability of any surface related discharge infiltrating subsurface soils and migrating to
groundwater is very low and any exposures would be incomplete.
PolyDADMAC is listed in Attachment B (Substances Considered Not To Require Control By Scheduling)
of the Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP) (Therapeutic Goods
Administration [TGA] 2014). The reason given for listing in Attachment B is ‘Low Toxicity’ and the area
of use of the chemical is ‘Water treatment’ (NICNAS, 2017a). NICNAS identified polyDADMAC as a low
concern for workers and the public under the operational scenarios assessed. Best practice chemical
management was recommended to minimise worker and public exposure (NICNAS, 2017a).

Environmental Hazards
In standard acute aquatic toxicity tests, polyDADMAC, as a highly charged cationic polymer, is very
toxic to aquatic life. PolyDADMAC will dissociate into polyammonium cations and chloride anions in
the aquatic environment. Chloride ions are an essential constituent of electrolytes in all biological
fluids responsible for maintaining acid/base balance, transmitting nerve impulses and regulating fluid
in and out of cells (NCBI, 2015). The concentration of chloride ions is naturally regulated within
organisms. Therefore, the toxicity of cationic polymers to fish is from the binding of the
polyammonium cations in the polymer to the gill tissue, disrupting gill structure and function. Physical
damage to fish gill by cationic polymers has been shown by Beisinger and Stokes (1986).
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However, under environmental conditions, the toxicity of these polymers is mitigated by the presence
of dissolved organic carbon (DOC) and suspended solids. Cationic polymers react with DOC in
environmental waters to form insoluble complexes, which settle out of water and therefore are not
bioavailable to cause toxic effects. It has previously been established that a reduction in likely toxicity
by a factor of 110 is appropriate to apply to laboratory test results for cationic polymers with a high
charge density to account for the mitigating effects of DOC on toxicity in natural environmental waters
(Boethling and Nabholz 1997). In addition, based on engineering and management controls outlined
in the previous section, there is a low potential for ecological receptors exposed to surface water
bodies that may receive runoff from an accidental release during transport, use or storage. As
discussed earlier, exposure pathways associated with the beneficial reuse of treated water and
management of brine waste would be incomplete.
These findings are consistent with an assessment completed by NICNAS in 2017. Based on an
assessment of environmental hazards, NICNAS identified polyDADMAC as a chemical of low concern
to the environment (NICNAS, 2017b). Chemicals of low concern are unlikely to have adverse
environmental effects if they are released to the environment from coal seam gas operations.
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Attachment 5-1 Safety Data Sheet

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER
1.1 Product identifier
Product name

MAK-MFC1

Synonym(s)

MAK MFC1

1.2 Uses and uses advised against
Use(s)

WASTE WATER COAGULANT

1.3 Details of the supplier of the product
Supplier name

MAK INDUSTRIAL WATER SOLUTIONS PTY LTD

Address

2/24 Mercantile Way, Malaga, Western Australia, 6090, AUSTRALIA

Telephone

+61 8 9249 8007

Fax

+61 8 9249 8004

Email

service.wa@makwater.com.au

Website

http://makwater.com.au

1.4 Emergency telephone number(s)
Emergency

+61 8 9249 8007

2. HAZARDS IDENTIFICATION
2.1 Classification of the substance or mixture
CLASSIFIED AS HAZARDOUS ACCORDING TO SAFE WORK AUSTRALIA CRITERIA
GHS classification(s)

Serious Eye Damage / Eye Irritation: Category 2A
Skin Corrosion/Irritation: Category 2

2.2 Label elements
Signal word

WARNING

Pictogram(s)

Hazard statement(s)
H315
H319

Causes skin irritation.
Causes serious eye irritation.

Prevention statement(s)
P264
Wash thoroughly after handling.
P280
Wear protective gloves/protective clothing/eye protection/face protection.
Response statement(s)
P302 + P352
IF ON SKIN: Wash with plenty of soap and water.
P305 + P351 + P338
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing.
P321
Specific treatment is advised - see first aid instructions.
P332 + P337 + P313
If skin or eye irritation occurs: Get medical advice/ attention.
P362
Take off contaminated clothing and wash before re-use.
Storage statement(s)
None allocated.
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Disposal statement(s)
None allocated.
2.3 Other hazards
No information provided.

3. COMPOSITION/ INFORMATION ON INGREDIENTS
3.1 Substances / Mixtures
Ingredient

CAS Number

EC Number

Content

ALUMINUM HYDROXYCHLORIDE

1324-41-9

-

40 to 60%

WATER

7732-18-5

231-791-2

20 to 60%

PROPRIETARY INGREDIENT(S)

-

-

20 to 40%

4. FIRST AID MEASURES
4.1 Description of first aid measures
If in eyes, hold eyelids apart and flush continuously with running water. Continue flushing until advised to
Eye
stop by a Poisons Information Centre, a doctor, or for at least 15 minutes.
Inhalation

If inhaled, remove from contaminated area. Apply artificial respiration if not breathing.

Skin

If skin or hair contact occurs, remove contaminated clothing and flush skin and hair with running water.
Continue flushing with water until advised to stop by a Poisons Information Centre or a doctor.

Ingestion

For advice, contact a Poison Information Centre on 13 11 26 (Australia Wide) or a doctor (at once). If
swallowed, do not induce vomiting.

First aid facilities

Eye wash facilities and safety shower are recommended.

4.2 Most important symptoms and effects, both acute and delayed
Irritating to the eyes and skin.
4.3 Immediate medical attention and special treatment needed
Treat symptomatically.

5. FIRE FIGHTING MEASURES
5.1 Extinguishing media
Use an extinguishing agent suitable for the surrounding fire.
5.2 Special hazards arising from the substance or mixture
Non flammable. May evolve toxic gases if strongly heated.
5.3 Advice for firefighters
Treat as per requirements for surrounding fires. Evacuate area and contact emergency services. Remain upwind and notify those
downwind of hazard. Wear full protective equipment including Self Contained Breathing Apparatus (SCBA) when combating fire. Use
waterfog to cool intact containers and nearby storage areas.
5.4 Hazchem code
None allocated.

6. ACCIDENTAL RELEASE MEASURES
6.1 Personal precautions, protective equipment and emergency procedures
Wear Personal Protective Equipment (PPE) as detailed in section 8 of the SDS.
6.2 Environmental precautions
Prevent product from entering drains and waterways.
6.3 Methods of cleaning up
Contain spillage, then cover / absorb spill with non-combustible absorbent material (vermiculite, sand, or similar), collect and place in
suitable containers for disposal.
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6.4 Reference to other sections
See Sections 8 and 13 for exposure controls and disposal.

7. HANDLING AND STORAGE
7.1 Precautions for safe handling
Before use carefully read the product label. Use of safe work practices are recommended to avoid eye or skin contact and inhalation.
Observe good personal hygiene, including washing hands before eating. Prohibit eating, drinking and smoking in contaminated areas.
7.2 Conditions for safe storage, including any incompatibilities
Store in a cool, dry, well ventilated area, removed from incompatible substances and foodstuffs. Ensure containers are adequately
labelled, protected from physical damage and sealed when not in use. Check regularly for leaks or spills.
7.3 Specific end use(s)
No information provided.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
8.1 Control parameters
Exposure standards
No exposure standards have been entered for this product.
Biological limits
No biological limit values have been entered for this product.
8.2 Exposure controls
Engineering controls Avoid inhalation. Use in well ventilated areas. Maintain vapour levels below the recommended exposure
standard.
PPE
Eye / Face
Hands
Body
Respiratory

Wear splash-proof goggles.
Wear PVC or rubber gloves.
When using large quantities or where heavy contamination is likely, wear coveralls.
Not required under normal conditions of use.

9. PHYSICAL AND CHEMICAL PROPERTIES
9.1 Information on basic physical and chemical properties
CLEAR TO SLIGHTLY HAZY LIQUID
Appearance
SLIGHT ODOUR
Odour
NON FLAMMABLE
Flammability
NOT RELEVANT
Flash point
100°C
Boiling point
NOT AVAILABLE
Melting point
NOT RELEVANT
Evaporation rate
3.5 to 4.0 (neat)
pH
NOT AVAILABLE
Vapour density
1.33 to 1.35
Specific gravity
SOLUBLE
Solubility (water)
NOT AVAILABLE
Vapour pressure
NOT RELEVANT
Upper explosion limit
NOT RELEVANT
Lower explosion limit
NOT AVAILABLE
Partition coefficient
NOT AVAILABLE
Autoignition temperature
Decomposition temperature NOT AVAILABLE
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9.1 Information on basic physical and chemical properties
NOT AVAILABLE
Viscosity
NOT AVAILABLE
Explosive properties
NOT AVAILABLE
Oxidising properties
NOT AVAILABLE
Odour threshold
9.2 Other information
% Volatiles

50 %

10. STABILITY AND REACTIVITY
10.1 Reactivity
May evolve chlorine gas when in contact with very strong oxidising agents. There is some heat liberated when in contact with strong
acids.
10.2 Chemical stability
Stable under recommended conditions of storage.
10.3 Possibility of hazardous reactions
Polymerization is not expected to occur.
10.4 Conditions to avoid
Avoid heat, sparks, open flames and other ignition sources.
10.5 Incompatible materials
Incompatible with oxidising agents (e.g. hypochlorites) and acids (e.g. nitric acid).
10.6 Hazardous decomposition products
Severe overheating may release hydrogen chloride gas and aluminium oxides once water has evaporated.

11. TOXICOLOGICAL INFORMATION
11.1 Information on toxicological effects
Health hazard
summary
Eye

Irritant. This product has the potential to cause adverse health effects with over exposure. Use safe work
practices to avoid eye or skin contact and inhalation. Over exposure may result in irritation to the eyes, skin
and respiratory system.
Irritant. Contact may result in irritation, lacrimation, pain and redness. May result in burns with prolonged
contact.

Inhalation

Low to moderate irritant. Over exposure may result in irritation of the nose and throat, coughing, dizziness
and headache.

Skin

Irritant. Contact may result in irritation, redness, rash and dermatitis. Prolonged or repeated contact may
result in burns.

Ingestion

May be harmful. Ingestion may result in gastrointestinal irritation, nausea, vomiting, abdominal pain and
diarrhoea.

Toxicity data

No LD50 data available for this product.

12. ECOLOGICAL INFORMATION
12.1 Toxicity
Not a persistent pollutant; can cause coagulation of solids in aqueous suspension, especially when highly diluted by the water in which
the solids are suspended. Aluminium compounds are common in most soils and are the principle components of Bauxite and Gibbsite,
which are common, naturally occurring minerals. When diluted by copious quantities of water (for example, to the point that the
concentration is less than about 100 grams per cubic meter), this product will hydrolyse rapidly to form aluminium hydroxide, which
can be expected to become a part of the natural soil profile if not recovered. When not highly diluted with water, this product may be
slow to hydrolyse and may form a mixture of partially soluble aluminium species and heavy floc of aluminium hydroxide. Until further
diluted, this mixture could affect marine life by clogging sensitive respiratory mechanisms in a similar fashion to muds and clays and
possibly by toxic effects that are not yet well understood.
12.2 Persistence and degradability
No information provided.
12.3 Bioaccumulative potential
No information provided.
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12.4 Mobility in soil
No information provided.
12.5 Other adverse effects
No information provided.

13. DISPOSAL CONSIDERATIONS
13.1 Waste treatment methods
For small amounts, absorb with sand, vermiculite or similar and dispose of to an approved landfill site.
Waste disposal
Contact the manufacturer/supplier for additional information if disposing of large quantities (if required).
Prevent contamination of drains and waterways as aquatic life may be threatened and environmental
damage may result. This product can be neutralised with alkali to form a mixture of aluminium hydroxide and
the chloride salt of the alkali. The resulting mixture is non-hazardous providing the resulting pH is between
roughly 5 and 10.
Dispose of in accordance with relevant local legislation.
Legislation

14. TRANSPORT INFORMATION
NOT CLASSIFIED AS A DANGEROUS GOOD BY THE CRITERIA OF THE ADG CODE, IMDG OR IATA
LAND TRANSPORT
SEA TRANSPORT
AIR TRANSPORT
(ADG)
(IMDG / IMO)
(IATA / ICAO)
14.1 UN Number

None Allocated

None Allocated

None Allocated

14.2 Proper
Shipping Name

None Allocated

None Allocated

None Allocated

14.3 Transport
hazard class

None Allocated

None Allocated

None Allocated

14.4 Packing Group

None Allocated

None Allocated

None Allocated

14.5 Environmental hazards

No information provided

14.6 Special precautions for user
None Allocated

Hazchem code

There is a possibility that this product could be contained in a reagent set or kit composed of various
compatible dangerous goods. If the item is part of a set or kit, the classification would change to the
following: UN3316 Chemical Kit, Class 9, PG II or III.

Other information

15. REGULATORY INFORMATION
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
A poison schedule number has not been allocated to this product using the criteria in the Standard for the
Poison schedule
Uniform Scheduling of Medicines and Poisons (SUSMP).
Classifications

Safework Australia criteria is based on the Globally Harmonised System (GHS) of Classification and
Labelling of Chemicals.
The classifications and phrases listed below are based on the Approved Criteria for Classifying Hazardous
Substances [NOHSC: 1008(2004)].

Hazard codes

Xi

Irritant

Risk phrases

R36/38

Irritating to eyes and skin.

Safety phrases

S24/25
S36/37/39

Avoid contact with skin and eyes.
Wear suitable protective clothing, gloves and eye/face protection.

Inventory listing(s)

AUSTRALIA: AICS (Australian Inventory of Chemical Substances)
All components are listed on AICS, or are exempt.
UNITED STATES: TSCA (US Toxic Substances Control Act)
All components are listed on the TSCA inventory, or are exempt.

16. OTHER INFORMATION
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Additional information

PERSONAL PROTECTIVE EQUIPMENT GUIDELINES:
The recommendation for protective equipment contained within this report is provided as a guide
only. Factors such as method of application, working environment, quantity used, product
concentration and the availability of engineering controls should be considered before final selection
of personal protective equipment is made.
HEALTH EFFECTS FROM EXPOSURE:
It should be noted that the effects from exposure to this product will depend on several factors
including: frequency and duration of use; quantity used; effectiveness of control measures; protective
equipment used and method of application. Given that it is impractical to prepare a ChemAlert report
which would encompass all possible scenarios, it is anticipated that users will assess the risks and
apply control methods where appropriate.

Abbreviations

ACGIH
CAS #
CNS
EC No.
GHS
IARC
LC50
LD50
mg/m³
OEL
pH
ppm
STEL
STOT-RE
STOT-SE
SUSMP
SWA
TLV
TWA

Revision history

Revision

Description

1.1
1.0

Standard SDS Review.
Converted to GHS.
Standard SDS Review

0.2
Report status

American Conference of Governmental Industrial Hygienists
Chemical Abstract Service number - used to uniquely identify chemical compounds
Central Nervous System
EC No - European Community Number
Globally Harmonized System
International Agency for Research on Cancer
Lethal Concentration, 50% / Median Lethal Concentration
Lethal Dose, 50% / Median Lethal Dose
Milligrams per Cubic Metre
Occupational Exposure Limit
relates to hydrogen ion concentration using a scale of 0 (high acidic) to 14 (highly
alkaline).
Parts Per Million
Short-Term Exposure Limit
Specific target organ toxicity (repeated exposure)
Specific target organ toxicity (single exposure)
Standard for the Uniform Scheduling of Medicines and Poisons
Safe Work Australia
Threshold Limit Value
Time Weighted Average

This document has been compiled by RMT on behalf of the manufacturer, importer or supplier of the
product and serves as their Safety Data Sheet ('SDS').
It is based on information concerning the product which has been provided to RMT by the
manufacturer, importer or supplier or obtained from third party sources and is believed to represent
the current state of knowledge as to the appropriate safety and handling precautions for the product
at the time of issue. Further clarification regarding any aspect of the product should be obtained
directly from the manufacturer, importer or supplier.
While RMT has taken all due care to include accurate and up-to-date information in this SDS, it does
not provide any warranty as to accuracy or completeness. As far as lawfully possible, RMT accepts
no liability for any loss, injury or damage (including consequential loss) which may be suffered or
incurred by any person as a consequence of their reliance on the information contained in this SDS.

Prepared by

Risk Management Technologies
5 Ventnor Ave, West Perth
Western Australia 6005
Phone: +61 8 9322 1711
Fax: +61 8 9322 1794
Email: info@rmt.com.au
Web: www.rmt.com.au.

Revision: 1.1
SDS date: 19 January 2015

[ End of SDS ]
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Attachment 5-2
Summary of Exposure Point Concentration Development
(Water Treatment Chemicals)

Product Name

Chemical Name

CAS Number

%

Proper Shipping
Name

Transport
Supplier

mass/volume concentration

Cationic Polymer

Operation

mass/volume

concentration mass/volume concentration

2 x 1000L (IBC)

0.8mg/L (AVG)

n/a
20-40%

MAK MFC1 (multi
floc coagulant)

MAK MFC1
Aluminium Hydroxychloride 1327-41-9

MAK Water
Industrial

Oily Water
Treatment
Plant

40-60%
Water

Onsite Storage

Area

7732-18-5

20-60%

L = litres
mg/l = milligrams per litre
L/hr = litre per hour
AVG = average
mg/kg = milograms per kilogram
NA = not applicable
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1000L IBC

Attachment 5-2
Summary of Exposure Point Concentration Development
(Water Treatment Chemicals)

Product Name

Assumed Chemical %
For Transportation
Release Scenario

Assumed Release
Volume for
Transportation Release
Scenario

%

L

100%

25%

5%

30%

1000

300000

75000

15000

Aluminium Hydroxychloride 1327-41-9

50%

1000

500000

125000

25000

Water

20%

NA

200000

NA

NA

Chemical Name

Cationic Polymer

CAS Number

Annual Usage (ROP
volumes based on
peak rate of 10ML/d)

Purpose /
Function

Fate

n/a

MAK MFC1 (multi
floc coagulant)

polymer /
coagulant

Transport Release Surface Water
Concentration (mg/l)

Removed with oily water
sludge (solid waste)

7732-18-5

L = litres
mg/l = milligrams per litre
L/hr = litre per hour
AVG = average
mg/kg = milograms per kilogram
NA = not applicable
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Summary of Exposure Point Concentration Development
(Water Treatment Chemicals)

Product Name

Chemical Name

Cationic Polymer

CAS Number

n/a

Permeate
Concentration

100%

(mg/l)

Permeate notes

(mg/kg)

mg/kg

NA

Oily water is clarified to remove solids and oils then run through the RO system.
The amount relative to flux of RO system is <1%. Therefore, the net on permeate
quality is deminimis. Therefore, no concentration of chemical in this product in
the permeate.

NA

NA

Oily water is clarified to remove solids and oils then run through the RO system.
The amount relative to flux of RO system is <1%. Therefore, the net on permeate
quality is deminimis. Therefore, no concentration of chemical in this product in
the permeate.

NA

NA

NA

NA

36

MAK MFC1 (multi
floc coagulant)
Aluminium Hydroxychloride 1327-41-9

60

NA

Water

NA

NA

7732-18-5

COPC
COPC
concentration in
concentration in
soil from release of soil from 20 years of
permeate
irrigation

Transport Release
Soil Concentration
(mg/kg)

L = litres
mg/l = milligrams per litre
L/hr = litre per hour
AVG = average
mg/kg = milograms per kilogram
NA = not applicable

3 of 4

Attachment 5-2
Summary of Exposure Point Concentration Development
(Water Treatment Chemicals)

Product Name

Chemical Name

CAS Number

Brine
Concentration

(mg/l)

Brine Notes

NA

The oily water is clarified to seperate solids and oils;
then run through the RO system. Estimate 5%
residual in brine, the balance is sludge.

Aluminium Hydroxychloride 1327-41-9

NA

The oily water is clarified to seperate solids and oils;
then run through the RO system. Estimate 5%
residual in brine, the balance is sludge. Estimate
that chemical will dissociate to aluminium (Al) and Clat 40% Al and 55% Cl-.

Water

NA

Cationic Polymer

n/a

MAK MFC1 (multi
floc coagulant)

7732-18-5

L = litres
mg/l = milligrams per litre
L/hr = litre per hour
AVG = average
mg/kg = milograms per kilogram
NA = not applicable
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Attachment 5-3 Risk Assessment Dossier

POLYDADMAC
[POLYDIALLYLDIMETHYLAMMONIUM CHLORIDE]
This dossier on polyDADMAC does not represent an exhaustive or critical review of all available data.
Rather, it presents the most critical studies pertinent to the risk assessment of polyDADMAC in its
use in water treatment systems. Where possible, study quality was evaluated using the Klimisch
scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – PolyDADMAC was not identified in chemical databases used by
NICNAS as an indicator that the chemical is of concern and is not a PBT substance. PolyDADMAC was
assessed as a tier 2 chemical for acute and chronic toxicity. Therefore, polyDADMAC is classified
overall as a tier 2 chemical and requires a hazard assessment and qualitative assessment of risk.
1.

BACKGROUND

Polydiallyldimethylammonium chloride (polyDADMAC) are highly charged cationic polymers with
high molecular weights. They are expected to be poorly biodegraded, and adsorption would be
expected to be the primary process that determines its ecological concentrations and mobility. As a
cationic polymer, polyDADMAC will rapidly react with many kinds of naturally occurring substances,
such as humic acids, lignins, silts, and clays. Due to its physical properties (i.e., molecular size),
polyDADMAC is not expected to bioaccumulate. PolyDADMAC is not acutely toxic to humans by the
oral route; nor does it exhibit any systemic toxicity from repeated exposures through ingestion.
PolyDADMAC exhibits a moderate toxicity concern to aquatic organisms. The toxicity of these
polymers is mitigated by the presence of dissolved organic carbon (DOC) and suspended solids.
Cationic polymers react with DOC in environmental waters to form insoluble complexes, which settle
out of water and therefore are not bioavailable to cause toxic effects.
2.

CHEMICAL NAME AND IDENTIFICATION

Chemical Name: Polydiallyldimethylammonium chloride
CAS RN: 26062‐79‐3
Molecular formula: (C8H16N.Cl)x‐
Molecular weight: Variable
Synonyms:
PolyDADMAC;
2‐Propen‐1‐aminium,
N,N‐dimethyl‐N‐2‐propenyl‐,
chloride,
homopolymer; Poly‐2‐propen‐1‐aminium, N,N‐dimethyl‐N‐2‐propenyl‐, chloride; N‐N‐dimethyl‐N‐2‐
propenyl‐2‐propen‐1‐aminium chloride, homopolymer; poly‐N,N‐dimethyl‐N‐N‐diallyammonium
chloride; polyquaternium‐6
3.

PHYSICO‐CHEMICAL PROPERTIES

PolyDADMAC are highly charged cationic homopolymers with high molecular weights; those used in
water treatment may have molecular weights less than 500,000 (Lyons and Vasconcellos, 1997).
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Limited information is available on the physico‐chemical properties of polyDADMAC. The
information contained in Table 1 is based on DADMAC (CAS No. 7398‐69‐8). PolyDADMAC is a
homopolymer of DADMAC.
Table 1:

Overview of the Physico‐chemical Properties of DADMAC
Klimisch
score

Property

Value

Physical state at 20oC and 101.3
kPa

Liquid

‐

ECHA

Melting Point/Freezing Point

‐25 oC

1

ECHA

1

ECHA

1

ECHA

2

ECHA

Boiling Point

o

118 C
3

o

Density

1.03 – 1.05 g/cm @ 25 C

Partition Coefficient (log Kow)

Estimated to be ‐2.49 using KOWWIN
o

Reference

Water Solubility

Estimated to be 1,000 g/L @ 25 C

2

ECHA

Auto flammability

Study scientifically not necessary

‐

ECHA

4.

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken. This
chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. PolyDADMAC is also listed in Appendix B (Substances
Considered Not To Require Control By Scheduling) of the Standard for the Uniform Scheduling of
Medicines and Poisons (SUSMP) (Therapeutic Goods Administration [TGA] 2014). The reason given
for listing in Appendix B is ‘Low Toxicity’ and the area of use of the chemical is ‘Water treatment’
(NICNAS, 2017a). No other specific environmental regulatory controls or concerns were identified
within Australia and internationally for polyDADMAC.
Table 2 Existing International Controls
Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

2

5.

ENVIRONMENTAL FATE SUMMARY

A.

Summary

PolyDADMAC are highly charged cationic polymers with high molecular weights. They are expected
to be poorly biodegraded, and adsorption would be expected to be the primary process that
determines its ecological concentrations and mobility (Lyons and Vasconcellos, 1997). As a cationic
polymer, polyDADMAC will rapidly react with many kinds of naturally occurring substances, such as
humic acids, lignins, silts, and clays (Lyons and Vasconcellos, 1997).
PolyDADMAC will dissociate into polyammonium cations and chloride anions in the aquatic
environment. Chloride ions are an essential constituent of electrolytes in all biological fluids
responsible for maintaining acid/base balance, transmitting nerve impulses and regulating fluid in
and out of cells (NCBI 2015). The concentration of chloride ions is naturally regulated within
organisms. Therefore, consistent with NICAS (NICNAS, 2017b), this discussion is focused on the
environmental fate and effects of the synthetic polyammonium cations.
B.

Biodegradation

Due to its physical properties (i.e., molecular size), polyDADMAC is expected to be poorly degraded.
This finding is consistent with DADMAC which is not readily biodegradable according to the OECD
criteria (ECHA) [Kl. score = 1].
C.

Bioaccumulation

Due to its physical properties (i.e., molecular size), polyDADMAC is not expected to bioaccumulate.
6.

HUMAN HEALTH HAZARD ASSESSMENT
A. Summary

PolyDADMAC is not acutely toxic by the oral route; nor does it exhibit any systemic toxicity from
repeated exposures through ingestion.
B. Acute Toxicity
There were no deaths in rats given a single oral dose of 5,000 mg/kg polyDADMAC. The oral LD50 in
rats is >5,000 mg/kg (EPA, 2016a).
C. Irritation
No studies were located.
D. Sensitisation
No studies were located.
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E. Repeated Dose Toxicity
Oral
Male and female SD rats were fed in their diet 0, 1,000, or 2,000 mg/kg polyDADMAC for six months.
There were no clinical signs of toxicity. Two low‐dose males were sacrificed in a moribund condition,
while one low‐dose male and one high‐dose male died during the exposure period. Feed
consumption was significantly increased in the treated groups compared to controls. Body weight
gain was significantly lower in the treated animals compared to the controls. Final body weights
were significantly lower in all dose groups compared to controls (10.4% and 19.5% in males; 6.6%
and 10% in females for the low‐ and high‐dose groups, respectively). Hematology and clinical
chemistry parameters and urinalysis showed no biologically significant differences between treated
and control groups. Relative liver weights were decreased in the >1,000 mg/kg males and 2,000
mg/kg females. Relative heart weights were decreased in the 2,000 mg/kg (both sexes), and relative
kidney weights were decreased in the 2,000 mg/kg males. The histopathologic examination showed
no treatment‐related changes in these organs. No other compound‐related pathology was observed,
although histopathologic effects were seen in the lungs and urinary tract in animals of all groups.
The LOAEL for this study is 1,000 mg/kg‐day based on reduced body weights and body weight gain; a
NOAEL was not established (EPA, 2016b).
Inhalation
No studies were located.
Dermal
No studies were located.
F. Genotoxicity
No studies were located.
G. Carcinogenicity
No studies were located.
H. Reproductive Developmental Toxicity
No studies were located.
I.

DERIVATION OF TOXICOLOGICAL REFERENCE AND DRINKING WATER GUIDANCE VALUES

The toxicological reference values developed for polyDADMAC follow the methodology discussed in
enHealth (2012). The approach used to develop drinking water guidance values is described in the
Australian Drinking Water Guidelines (ADWG, 2011).
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Non‐Cancer
PolyDADMAC was tested in a six‐month rat feeding study. No target organs were identified and a
NOAEL was not established. The LOAEL was 1,000 mg/kg‐day based on reduced body weights and
body weight gain. It is unclear from the limited data whether these changes in the treated animals
are due to a direct or indirect effect of polyDADMAC. PolyDADMAC has a high molecular weight and
would not be expected to be absorbed from the gastrointestinal tract. Feed consumption was
significantly increased in the treated rats (both dose groups) even though body weights and body
weight gain were reduced. A likely explanation for these findings is that the weight changes and feed
consumption reflect the nutritional status of the treated animals due to the bulk presence of high
levels of polymer in the feed and not to systemic toxicity. Given the absence of any other effects, it is
proposed that the NOAEL for systemic toxicity in this study is 2,000 mg/kg‐day, the highest dose
tested.
The NOAEL of 2,000 mg/kg‐day will be used for determining the oral Reference Dose (RfD) and the
drinking water guidance value.
Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 3
UFD (database uncertainty) = 1
Oral RfD = 2,000/(10 x 10 x 1 x 3 x 1) = 2,000/300 = 7 mg/kg‐day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (6.7 x 70 x 0.1)/2 = 23 mg/L
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Cancer
No carcinogenicity studies were located; thus, a cancer reference value was not derived.
J.

HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO‐CHEMICAL PROPERTIES

PolyDADMAC does not exhibit the following physico‐chemical properties:
 Explosivity
 Flammability
 Oxidizing potential
7.

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

PolyDADMAC exhibits a moderate toxicity concern to aquatic organisms. However, under
environmental conditions, the toxicity of these polymers is mitigated by the presence of DOC and
suspended solids. Cationic polymers react with DOC in environmental waters to form insoluble
complexes, which settle out of water and therefore are not bioavailable to cause toxic effects. It has
previously been established that a reduction in likely toxicity by a factor of 110 is appropriate to
apply to laboratory test results for cationic polymers with a high charge density to account for the
mitigating effects of DOC on toxicity in natural environmental waters (Boethling and Nabholz 1997).
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on polyDADMAC.
Table 3:

Acute Aquatic Toxicity Studies on polyDADMAC

Test Species

Endpoint

Results (mg/L)

Reference

Bluegill

96‐hr LC50

0.9

EPA, 2016c

Bluegill

96‐hr LC50

0.32

EPA, 2016d

Rainbow trout

96‐hr LC50

0.32

EPA, 2016d

Rainbow trout

96‐hr LC50

0.42

EPA, 2016e

Rainbow trout

96‐hr LC50

0.77

EPA, 2016f

Fathead minnow

96‐hr LC50

0.3

EPA, 2016g

Fathead minnow

96‐hr LC50

6.51*

EPA, 2016g

Fathead minnow

96‐hr LC50

0.46

Cary et al., (1987)

Fathead minnow

96‐hr LC50

6.5***

Cary et al., (1987)

Daphnia magna

48‐hr EC50

0.23

EPA, 2016g

Daphnia magna

48‐hr EC50

11.8**

EPA, 2016g

Daphnia magna

48‐hr EC50

0.33

EPA, 2016h

Daphnia magna

48‐hr EC50

0.2

Cary et al., (1987)
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Test Species

Endpoint

Results (mg/L)

Reference

Daphnia magna

48‐hr EC50

7.4***

Cary et al., (1987)

*10 mg/L humic acid in standard laboratory water.
**10 mg/L TOC in standard laboratory water.
***50 mg/L humic acid in standard laboratory water.

In standard acute aquatic toxicity tests, PolyDADMAC, as a highly charged cationic polymer, is very
toxic to fish and Daphnia. The toxicity of cationic polymers to fish is from the binding of the polymer
to gill tissue, disrupting gill structure and function. Physical damage to fish gill by cationic polymers
has been shown by Beisinger and Stokes (1986).
The presence of dissolved organic carbon and suspended solids is known to significantly mitigate the
toxicity of cationic polymers under typical environmental exposure conditions (Boethling and
Nabholz 1997). Table 3 also shows the change in acute toxicity when suspended solids or total
organic carbon (TOC) is added to the standard laboratory water used in the toxicity tests. In the
presence of humic acid or TOC, the E(L)C50 values for fathead minnow and Daphnia magna increase
by 21.7‐fold and 51.3‐fold, respectively. A similar effect of humic acid on the acute toxicity of
polyDADMAC on fish and Daphnia magna was reported by Cary et al. (1987). The studies by Cary et
al. (1987) also showed increases in varying amounts in the E(L)C50 values for fathead minnow and
Daphnia magna with bentonite, illite, kaolin, silica, tannic acid, lignin, lignosite, and fulvic acid. The
concentrations of suspended solids and DOC in the studies by Cary et al. (1987) were considered to
be low estimates of levels found in the natural environments. These findings demonstrate that
toxicity tests conducted on cationic polymers, such as polyDADMAC, using water with no organic
carbon will likely overestimate the toxicity of these polymers in the environment.
Chronic Studies
No studies were located for polyDADMAC. The ratio of the acute toxicity to chronic toxicity for
polyDADMAC is expected to be low. In 21‐day Daphnia magna reproduction studies, three cationic
polymers had 21‐day threshold levels for survival that were higher by order of magnitude than the
48‐hr TL50 values. The test solutions in these studies were renewed several times along with food,
which served as new organic matter. The cationic polymer bioavailability was likely reduced from the
adsorption to the food (Biesinger et al., 1976). In another study, low acute to chronic ratios was
observed for a cationic polymer for Ceriodaphnia dubia and fathead minnows (Godwin‐Saad et al.,
1994).
It cannot be determined from the standard chronic tests if the adsorbed polymer is ingested or
simply becomes unavailable by flocculating and/or settling. In any case, the low acute to chronic
ratios of these cationic polymers appears to be best correlated with acute effects (Lyons and
Vasconcellos, 1997).
C.

Terrestrial Toxicity

No studies were located.
D.

Calculation of PNEC

The PNEC calculations for polyDADMAC follow the methodology discussed in DEWHA (2009).

7

PNEC water
Experimental results are available for two trophic levels. Acute E(L)C50 values are available for fish
(0.2 mg/L) and Daphnia (0.3 mg/L) in standard laboratory water; and for fish (6.5 mg/L) and Daphnia
(11.8 mg/L) in standard laboratory water with the addition of humic acid or TOC. The PNEC water
will be based on the E(L)C50 values from the acute toxicity tests conducted with humic acid in the
dilution water because this most likely represents the environmental conditions for which this
assessment is being conducted for. Furthermore, an assessment factor of 50 is proposed because
chronic toxicity is expected to be similar to the acute toxicity of polyDADMAC (when tested in the
presence of humic acid) because of the adsorption of the polymer to organic matter (food source)
that would occur in standard test methods; hence, an assessment factor will be used for chronic
testing for two trophic levels. An assessment factor of 50 has been applied to the E(L)C50 value of 6.5
mg/L for fish. The PNECwater is 0.13 mg/L.
PNEC sediment
There are no toxicity data for sediment‐dwelling organisms. The Kow and Koc have not been
experimentally derived for polyDADMAC; these values cannot estimate using QSAR models because
of the high molecular weight of polyDADMAC. Thus, the equilibrium partitioning method cannot be
used to calculate the PNECsed.
PNEC soil
There are no toxicity data for soil‐dwelling organisms. The Kow and Koc have not been experimentally
derived for polyDADMAC; these values cannot estimate using QSAR models because of the high
molecular weight of polyDADMAC. Thus, the equilibrium partitioning method cannot be used to
calculate the PNECsoil.
8.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN

A.

PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU Reach Criteria methodology (DEWHA, 2009; ECHA, 2008).
PolyDADMAC is a high molecular weight polymer; it is expected to be poorly biodegraded. Thus, it
meets the screening criteria for persistence.
PolyDADMAC is a high molecular weight polymer that is not expected to be bioavailable to aquatic
or terrestrial organisms. Thus, it is not expected to bioaccumulate.
No chronic aquatic toxicity studies have been conducted on polyDADMAC. The E(L)C50 values of fish
and Daphnia for acute toxicity tests conducted with humic acid or TOC in dilution water were >1
mg/L. Thus, polyDADMAC does not meet the screening criteria for toxicity.
The overall conclusion is that polyDADMAC is not a PBT substance.
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B.

Other Characteristics of Concern

No other characteristics of concern were identified for polyDADMAC.
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9.

SCREENING ASSESSMENT
Chemical Databases of
Concern Assessment Step

Persistence
Assessment Step

Chemical Name

CAS No.

Overall PBT
Assessment 1

Listed as a
COC on
relevant
databases?

Identified
as Polymer
of Low
Concern

P
criteria
fulfilled?

PolyDADMAC

26062‐79‐3

Not a PBT

No

No

Yes

Other P
Concerns

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria
fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

2

2

Risk Assessment
Actions Required3

2

Footnotes:
1 ‐ PBT Assessment based on PBT Framework.
2 ‐ Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 ‐ Tier 2 ‐ Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide
qualitative discussion of risk.
Notes:
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Acronyms and Glossary

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

GHS

Globally Harmonised System of Classification and Labelling of Chemicals

HHRA

enHealth Human Risk Assessment

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

LOAEL

lowest observed adverse effect level

mg/kg

milligrams per kilogram

mg/L

milligrammes per litre

MW

molecular weight

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEC

No Observed Adverse Effect Concentration

NOAEL

no observed adverse effect level

NOEC

no observed effective concentration

OECD

Organisation for Economic Co‐operation and Development

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppm

parts per million

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

Reference Dose

SDS

Material Safety Data Sheet

USEPA

United States Environmental Protection Agency
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Appendix 7 – Example Tier 3 Quantitative Risk Assessment
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Qualitative and Quantitative
Tier 3 Assessment Example
Dialuminium Chloride Pentahydroxide
Consistent with the assessment framework, the assessment for a Tier 3 chemical includes the
following components: completing the screening; developing a risk assessment dossier and Predicted
No‐Effects Concentrations (PNECs) for water and soil; and, completing a qualitative and quantitative
assessment of risk. Each of these components is detailed within this attachment.

Background
Dialuminium chloride pentahydroxide (also known as aluminium chlorohydrate) is a component in a
Water Management Facility (WMF) product (Aluminium Chlorohydrate 50%) used as a coagulant
during oily water treatment. A safety data sheet (SDS) for the WMF product is included as Attachment
6‐1. Process and usage information for this chemical is included in Attachment 6‐2 and summarized
in Table 6‐1 below.
Table 6‐1

Water Management Facility Chemicals – Tier 3 Chemicals

Proprietary Name

Chemical Name

CAS No.

Aluminium
Chlorohydrate 50%

Aluminium chlorohydrate
Water

12042‐91‐0
7732‐18‐5

Use

Coagulant

Approximate Quantity
Stored On‐Site
(plant available
storage)
20000 L

CAS No = Chemical Abstracts Service Number
L = litre

The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 6‐3. Since an Australian Drinking Water Guideline (ADWG) Value is
available (see Table 6‐2 on the following page), toxicological reference values were not derived for
the chemical. A detailed discussion of the drinking water guideline values is presented in Attachment
6‐3.
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Table 6‐2

Constituent (CAS No.)

Aluminium chlorohydrate
(12042‐91‐0)

Australian Drinking Water Screening Values
Drinking Water Screening
Guideline

Drinking Water Screening Value

0.2 mg/L (aesthetics); 250 mg/L
(aesthetics)

Aluminum; chloride

CAS No = Chemical Abstracts Service Number
mg/L = milligram per litre

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. The qualitative
assessment focuses on the aquatic invertebrate and fish species within the surface water resources,
and the soil flora and fauna associated with releases to the soil. The quantitative assessment includes
evaluating the potential risks to these same aquatic and soil ecological receptors, in addition to higher
trophic level organisms such as livestock and terrestrial wildlife.
The determination of TRVs was conducted according to the PNEC guidance in the Environmental Risk
Assessment Guidance Manual for Industrial Chemicals prepared by the Australian Environmental
Agency (AEA, 2009). PNECs for freshwater and sediment are developed to assess aquatic receptors,
and PNECs for soil are developed for terrestrial receptors.
Table 6‐3 present the chemical, the endpoint, NOEC (mg/L), assessment factor, and the aquatic PNEC
(mg/L). A PNEC for soil was not calculated for the chemical. Refer to Attachment 6‐3 and the dossier
regarding the development of PNECs, or the rational for PNECs that do not have a calculated PNEC.
Table 6‐3
Constituents
Aluminium chlorohydrate
(12042‐91‐0)

PNECs Water – Tier 3 Chemicals
Endpoint
‐

E(L)C50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

‐

‐

0.0008a

(mg/L )

a PNECwater

for aluminium chlorohydrate is the ANZECC Water Quality Guideline – Freshwater Trigger Value for aluminium.
E(L)C50 = effects/level concentration – 50%
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 6‐3 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 3 chemical is provided in the following sections.

General Overview
Polyaluminium coagulants, which have been developed for water treatment applications, have the
general formula (Aln(OH)mCl(3n‐m)x. The length of the polymerised chain, molecular weight, and the
number of ionic charges is determined by the degree of polymerization (Gebbie, 2001). The molecular
structure of dialuminium chloride pentahydroxide (n=2; m=5) is presented in Figure 6‐1 below.
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Figure 6‐1

Molecular Structure of Dialuminium Chloride Pentahyroxide1

Dialuminium chloride pentahydroxide is very soluble in water and will dissociate to form aluminium
hydroxide species and chloride ions. Biodegradation is not applicable to dialuminium chloride
pentahydroxide. Both chloride ions and aluminium hydroxide ionic species can be found naturally in
the environment. The aluminium hydroxide hydrolysis products will adsorb to colloidal matter.
Fish accumulate aluminium in and on the gill, and it has been suggested that the rate of transfer of
aluminium into the body is either slow or negligible under natural environmental conditions (Spry and
Wiener, 1991). Chloride ions are essential to all living organisms, and their intracellular, and
extracellular concentrations are actively regulated. Thus, dialuminium chloride pentahydroxide is not
expected to bioaccumulate in aquatic organisms.
The PBT assessment for dialuminium chloride pentahydroxide is included in the dossier provided in
Attachment 6‐3. Based on physico‐chemical properties and screening data detailed below, the overall
conclusion was that dialuminium chloride pentahydroxide is not a PBT substance.

Human Health Hazards
Dialuminium chloride pentahydroxide has low acute toxicity by the oral and dermal routes. It is non‐
irritating to the skin and slightly irritating to the eyes. It is not a skin sensitizer.
No systemic, reproductive, or developmental toxicity was seen in rats at oral doses up to 1,000 mg/kg‐
day aluminium hydroxychloride (a structurally similar compound) in a combined repeated dose
toxicity and reproductive/developmental toxicity screening (OECD 422) study. Dialuminium chloride
pentahydroxide is not genotoxic.
Toxicological reference values were not derived for dialuminium chloride pentahydroxide. The ADWG
values for aluminium (acid‐soluble) is 0.2 mg/L based on aesthetics. ADWG has concluded that there
is insufficient data to set a guidance value based on health considerations (ADWG, 2011). The ADWG
value for chloride is 250 mg/L based on aesthetics (ADWG, 2011).
During the water treatment, water conveyance and beneficial reuse processes, there is the potential
for human receptors to be exposed to water treatment chemicals. Based on an assessment of land
use and an understanding of the project description provided in the Environmental Impact Statement
(EIS) (URS, 2014), likely human exposure would include:
1. Workers at the WMF including operators, maintenance staff and supervisors.
2. First responders in contact with releases whilst responding to emergencies either at the WMF
or along the transport or conveyance routes.
1

Source https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0051609
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3. Trespassers who stray (either advertently or inadvertently) onto the WMF during operations.
Trespassers would also have access to the road network and surface water features that
receive runoff and/or releases from transportation accidents or site‐related releases.
4. Agricultural workers/residents who have access to the road network; this cohort would also
have access to surface water features that receive runoff and/or releases from conveyance or
transportation related or site‐related releases.
5. Agricultural workers at irrigation areas.
6. Recreational users who have access to areas adjacent to the road network. Recreational users
would also have access to surface water features that receive runoff and/or releases from
conveyance / transportation related or site‐related releases.
Based on the treatment process described in Attachment 6‐2, dialuminium chloride pentahydroxide
is removed with Actiflo sludge (solid waste) during water treatment. As a result, this chemical is not
directed to the permeate or brine waste streams and would not be present in permeate, brine or
treated water. Therefore, exposure pathways associated with the beneficial reuse of treated water
and management of brine waste would be incomplete. Beneficial reuse of treated water includes
project reuse (dust suppression, construction activities, drilling and completions), irrigation and stock
watering.
Exposure of workers to dialuminium chloride pentahydroxide is possible via inadvertent spills and
leaks. In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of a traffic management plan including use of designated trucking
routes, vehicle signage, vehicle management systems (to manage speed and driving behaviour/habits)
and in the unlikely event of a vehicular accident, implementation of incident and spill response
procedures.
The management of chemicals and wastes is conducted using drums, totes and engineered tanks
designed to contain the fluids. In the unlikely event of a release to ground, the potential for exposures
(other than workers) is limited. The WMF is fenced and access is controlled, which limits access to the
public. If water treatment chemicals are spilled to the ground then investigation, remediation and
rehabilitation activities would be implemented to address soil impacts.
Lastly, chemical exposures to workers are controlled through engineering, management controls and
personal protective equipment, which are focused on elimination and mitigation of the potential for
dermal contact and potential for incidental ingestion.
As a result, potential exposures during treatment activities are low due to the employment of
mechanical equipment/processes and engineering controls (including secondary containment). In
addition, Australia SafeWork Place and Santos Occupational Safety Guidance are used to minimise
human health exposure. Similarly, there is a low potential for human receptors exposed to surface
water bodies that may receive runoff from an accidental release during transport, use or storage.
Finally, the probability of any surface related discharge infiltrating subsurface soils and migrating to
groundwater is very low and any exposures would be incomplete.

Environmental Hazards
In the aquatic environment, aluminium compound toxicity is intimately related to ambient pH;
changes in ambient acidity may affect aluminium compound solubility, dissolved aluminium
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compound speciation, and organism sensitivity to aluminium compounds. In acute toxicity tests, the
pH significantly alters the speciation and therefore bioavailability of the aluminium such that acutely
toxic concentrations occur below a pH of 6 but that above 6 the bioavailable concentration necessary
to achieve immobilisation in an acute study cannot be achieved.
Toxicity testing on a similar aluminium salt compound (sulfuric acid, aluminium salt (3:2),
octadecahydrate [CAS No. 7784‐31‐8]) identified a low toxicity concern for terrestrial invertebrates.
In developing a water quality guideline for aluminium (ANZECC 2000), ANZECC separated the screened
freshwater toxicity data into those conducted at pH >6.5 and those at pH <6.5. The guideline for
freshwater with a pH > 6.5 is 55 ug/L. This is identified as a moderate reliability trigger level. A
freshwater low‐reliability trigger value of 0.8 ug/L was derived for a pH < 6.5. This low‐reliability value
should only be used as an indicative interim working level.
No experimental toxicity data on sediment or soil organisms are available. Kow and Koc parameters
do not readily apply to inorganics, such as dialuminium chloride pentahydroxide. Thus, the equilibrium
partitioning method cannot be used to calculate PNECs for soil or sediment. Based on its properties,
dialuminium chloride pentahydroxide is not expected to significantly adsorb to soil or sediment, and
the assessment of these compartments is covered by the aquatic assessment.
During water treatment, water conveyance and beneficial reuse processes, there is the potential for
environmental receptors to be exposed to water treatment chemicals such as dialuminium chloride
pentahydroxide. Roads (where transportation of chemicals can occur) and pipelines (where treated
water is conveyed) can transect sensitive ecological areas (including MNES). At the WMF, the potential
for exposure of sensitive receptors (including MNES) is considered low as these facilities are existing
and are operational industrial facilities (and thereby provide no habitat value). The industrial activities
and operation of equipment do not make it a setting conducive to incursion of fauna. For instance,
the WMF is fenced and access is controlled, which precludes entry by livestock.
Based on the engineering and management controls described in the previous section (Human Health
Hazards), there is a low potential for ecological receptors exposed to surface water bodies that may
receive runoff from an accidental release during transport, use or storage. As discussed earlier,
exposure pathways associated with the beneficial reuse of treated water and management of brine
waste would be incomplete.

Risk Characterization
The purpose of the risk characterisation portion of the assessment is to provide a conservative
estimate of the potential risk resulting from exposure to dialuminium chloride pentahydroxide. The
risk characterisation evaluates the toxicity of dialuminium chloride pentahydroxide and characterises
the risk of the chemical assessed for specific exposure pathways identified in the previous sections.
A two‐stage process is employed during risk characterization. First, risk ratios are developed for the
chemical for potentially complete exposure pathways associated with applicable release scenarios.
The risk ratio is calculated by dividing the exposure point concentration (EPC) by the applicable risk‐
based screening level (drinking water level or PNECs for aquatic and terrestrial receptors). If the ratio
of exceedance of screening levels is less than 1.0, then there are no anticipated adverse effects
associated with the exposure scenario evaluated. No risk / hazard reduction measures are required.
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There should be no need for further management controls on the chemical additional to those already
in place (DoEE, 2017).
If the ratio is greater than 1.0, then further quantitative analysis for permeate beneficial reuse via
direct contact by trespassers, workers, agricultural workers and non‐MNES (mammals and avian
receptors) is conducted. Consistent with the assessment framework, quantitative assessment of risk
will consider only Tier 3 chemicals in end use determination.
EPCs were developed for a transportation release scenario (see Attachment 6‐2). In this scenario, the
mass or volume of the product during transport was multiplied by the percentage of the COPC within
the product. Where a range was provided for the chemical, the maximum percentage was used to
calculate the chemical concentration in the release. Additionally, three release concentrations of the
chemical was calculated to evaluate the potential for release to different size water bodies and
account for potential dilution of the chemical: 100‐percent, 25‐percent, and 5‐percent. To calculate
the potential concentration of the chemical in soil from a release during transportation, 100‐percent
of the surface water concentration was multiplied by the transportation release area (assumed to be
0.25 hectare) to a depth of 0.15 metres divided by the mass of soil per hectare.
As previously noted, dialuminium chloride pentahydroxide is not directed to the permeate or brine
waste streams and would not be present in permeate, brine or treated water. Therefore, EPCs were
not developed for permeate accidental release scenarios or permeate beneficial use scenarios; and,
likewise further quantitative analysis (i.e., calculation of hazards) for permeate beneficial reuse via
direct contact by trespassers, workers, and agricultural workers and non‐MNES (mammals and avian
receptors) was not conducted.
Tables 6‐4 through 6‐8 present the comparison of the potentially complete exposure scenarios to
drinking water levels and PNECs for aquatic and terrestrial receptors. Note that a comparison to
PNECsoil and permeate tables are included for reference only in this example, dialuminium chloride
pentahydroxide is NA in each.
As indicated in Table 6‐4, the PNECwater risk ratios exceeded 10 in each scenario. Based on the
screening, there is a potential for adverse impacts to surface water resources and associated aquatic
flora and fauna as well as terrestrial ecological receptors from a potential release of dialuminium
chloride pentahydroxide during transport indicating the requirement for management controls.
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Tables

Table 6‐4
Comparison of Theoretical Transport Concentrations of COPCs to PNECs (Water)

Estimated Vendor Transport Concentration (mg/l)
Constituent Name
Aluminium chlorohydrate

CAS No.
12042‐91‐0

100%
5000000

Exposure Scenario
25%
1,250,000

Notes:
mg/l = milligrams per liter
‐ indicates PNEC not available. Refer to risk dossiers for discussion on PNEC development.
NA ‐ not applicable
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5%
250,000

PNEC aquatic
(mg/l)
8.00E‐04

Ratio of COPC Concentrations and Screening Criteria (Ratio
greater than one = elevated potential risk)
Exposure Scenario
100%
25%
5%
6.3E+09
1.6E+09
3.1E+08

Table 6-5
Comparison of Theoretical Concentrations of COPCs in Soil from Release During Transport to PNECs (Solid)

Constituent Name

Aluminium chlorohydrate

CAS No.

Estimated Vendor Chemical
Concentration in Soil From
Release During Transport
(mg/kg)

PNECsoil
(mg/kg)

Ratio of COPC Concentrations and
Screening Criteria (Ratio greater than
one = elevated potential risk)

12042‐91‐0

5000000

‐

Soil
NA

Notes:
mg/kg = milligrams per kilogram
‐ indicates PNEC not available. Refer to risk dossiers for discussion on PNEC development.
NA ‐ not applicable
a/ Refer to text on development of estimated vendor chemical concentrations in soil.
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Table 6‐6
Comparison of Theoretical Concentrations of COPCs to Drinking Water Guidelines

Estimated Permeate Vendor Chemical
Concentrations Including Biodegredation
(mg/l)
Exposure Scenario

Constituent Name
Aluminium chlorohydrate

CAS No.
12042‐91‐0

Estimated Permeate
Concentration
(mg/l)
NA

Notes:
mg/l = milligrams per liter
‐ indicates Drinking Water Screening Level not available. Refer to risk dossiers for discussion.
NA ‐ not applicable
a/ Permeate mixed at ratio of 1:1 with produced water.

Page 1 of 1

Permeate
NA

Permeate Mixed with
Produced Water (a)
NA

Ratio of COPC Concentrations and
Screening Criteria (Ratio greater than
one = elevated potential risk)
Exposure Scenario
Permeate Mixed
Drinking Water
with Produced
Screening Level
Water
Permeate
(mg/l)
2.00E‐01
NA
NA

Table 6‐7
Comparison of Theoretical Concentrations of COPCs to PNECs (Water)

Ratio of COPC Concentrations and
Screening Criteria (Ratio greater
than one = elevated potential risk)
Exposure Scenario

Estimated Permeate Vendor Chemical
Concentrations Including Biodegredation
(mg/l)
Exposure Scenario

Constituent Name
Aluminium chlorohydrate

CAS No.
12042‐91‐0

Estimated Permeate
Concentration (mg/l)
NA

Notes:
mg/l = milligrams per liter
‐ indicates PNEC not available. Refer to risk dossiers for discussion on PNEC development.
NA ‐ not applicable
a/ Permeate mixed at ratio of 1:1 with produced water.
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Permeate
NA

Permeate Mixed with
Produced Water (a)
NA

PNEC aquatic
(mg/l)
8.00E‐04

Permeate
NA

Permeate Mixed with
Produced Water
NA

Table 6‐8
Comparison of Theoretical Concentrations of COPCs to PNECs (Solid)

Constituent Name

Aluminium chlorohydrate

CAS No.

12042‐91‐0

Ratio of COPC Concentrations and Screening Criteria (Ratio greater
Estimated Vendor Estimated Vendor
Estimated Vendor
than one = elevated potential risk)
Estimated Vendor
Chemical
Chemical
Chemical Concentration in
Chemical Concentration in
Concentration in Concentrationin PNECsoil
Permeate Blended with
Permeate Blended
Soil Irrigated
(mg/kg)
Permeate in Soil From
Soil After 20 Years
Soil After 20
Produced Water in Soil
Permeate
with Produced Soil Irrigated with with Permeate
Release (mg/kg)
Irrigation with
Years Irrigation
From Release (mg/kg)
Release to Soil Water Release to
Permeate
Blended with
Permeate (mg/kg)
(mg/kg)
Soil
Produced Water
NA

NA

NA

Notes:
mg/kg = milligrams per kilogram
‐ indicates PNEC not available. Refer to risk dossiers for discussion on PNEC development.
NA ‐ not applicable
a/ Refer to text on development of estimated vendor chemical concentrations in soil.
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NA

‐

NA

NA

NA

NA

Attachment 6-1 Safety Data Sheet

Safety Data Sheet
Aluminium Chlorohydrate Liquid – Water Treatment Grade
Revision 1, Date 17 Jul 2014
1. IDENTIFICATION

Product Name

Aluminium Chlorohydrate Liquid ±Water Treatment Grade

Other Names

ALUMINIUM CHLORIDE, BASIC; Aluminium hydroxy chlorosulphate; Aluminium hydroxychloride; Polyaluminium
chlorosulphate

Uses

No Data Available

Chemical Family

No Data Available

Chemical Formula

No Data Available

Chemical Name

Aluminium Chlorohydrate Liquid rWater Treatment Grade

Product Description

No Data Available

Contact Details of the Supplier of this Safety Data Sheet
Organisation

Location

Telephone

Redox Pty Ltd

2 Swettenham Road
Minto NSW 2566
Australia

+61-2-97333000

Redox Pty Ltd

11 Mayo Road
Wiri Auckland 2104
New Zealand

+64-9-2506222

Redox Inc.

2132A E. Dominguez Street
Carson CA 90810
USA

+1-424-675-3200

Redox Chemicals Sdn Bhd

No. 8, Block G, Ground Floor, Taipan 2
Jalan PJU 1A/3
Ara Damansara
47301, Petaling Jaya, Selangor,
Malaysia

+60-3-7843-6833

Emergency Contact Details

For emergencies only; DO NOT contact these companies for general product advice.
Organisation

Location

Telephone

Poisons Information Centre

Westmead NSW

1800-251525
131126

Chemcall

Australia

1800-127406
+64-4-9179888

Chemcall

Malaysia

+64-4-9179888

Chemcall

New Zealand

0800-243622
+64-4-9179888

National Poisons Centre

New Zealand

0800-764766

CHEMTREC

USA & Canada

1-800-424-9300 CN723420
+1-703-527-3887

2. HAZARD IDENTIFICATION
Poisons Schedule (Aust)

Not scheduled

Globally Harmonised System
Hazard Classification

Redox Pty Ltd
Corporate Office Sydney
Locked Bag 15 Minto NSW 2566 Australia
2 Swettenham Road Minto NSW 2566 Australia
All Deliveries: 4 Holmes Road Minto NSW 2566 Australia

Hazardous according to the criteria of the Globally Harmonised System of Classification and Labelling of
Chemicals (GHS)

Phone
Fax
E-mail
Web
ABN
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+61 2 9733 3000
+61 2 9733 3111
sydney@redox.com
www.redox com
92 000 762 345

Australia
Adelaide
Brisbane
Melbourne
Perth
Sydney

New Zealand
Auckland
Christchurch
Hawke’s Bay

Malaysia
Kuala Lumpur
USA
Los Angeles

50

TH

ANNIVERSARY

1965 – 2015

Safety Data Sheet Aluminium Chlorohydrate Liquid – Water Treatment Grade Revision 1, Date 17 Jul 2014
Hazard Categories

Serious Eye Damage/Irritation - Category 1
Corrosive to Metals - Category 1

Pictograms

Signal Word

Danger

Hazard Statements

H290

May be corrosive to metals.

H318

Causes serious eye damage.

P234

Keep only in original container.

P280

Wear protective gloves/protective clothing.

P305 + P351 + P338

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing.

P310

Immediately call a POISON CENTER or doctor/physician.

P406

Store in corrosive resistant container with a resistant inner liner.

Precautionary Statements

Prevention

Response

Storage

National Transport Commission (Australia)
Australian Code for the Transport of Dangerous Goods by Road & Rail (ADG Code)
Dangerous Goods Classification

NOT Dangerous Goods according to the criteria of the Australian Code for the Transport of Dangerous
Goods by Road & Rail (ADG Code)

3. COMPOSITION/INFORMATION ON INGREDIENTS
Ingredients
Chemical Entity

Formula

CAS Number

Proportion

Water

No Data Available

7732-18-5

50.00 - 52.00 %

Aluminium chlorohydrate

No Data Available

1327-41-9

48.00 - 50.00 %

4. FIRST AID MEASURES
Description of necessary measures according to routes of exposure
Swallowed

Rinse mouth with water. Give water to drink. Do NOT induce vomiting. Neutralization may be accomplished by using
aluminum hydroxide gel or milk of magnesia. Seek medical attention.

Eye

Immediately flush eyes with plenty of water for 15 minutes, holding eyelids open. In all cases of eye contamination, it
is a sensible precaution to seek medical advice.

Skin

Remove contaminated clothing. Flush affected area with plenty of water. If irritation persists, seek medical attention

Inhaled

Remove victim from exposure to fresh air. If not breathing, apply artificial respiration. If breathing is difficult, give
oxygen. Seek medical attention if effects persist.

Advice to Doctor

Treat symptomatically based on judgement of doctor and individual reactions of patient.

Medical Conditions Aggravated
by Exposure

No information available on medical conditions aggravated by exposure to this product.

5. FIRE FIGHTING MEASURES
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General Measures

If safe to do so, remove containers from the path of fire.

Flammability Conditions

Non-flammable liquid.

Extinguishing Media

In case of fire, use appropriate extinguishing media most suitable for surrounding fire conditions.

Fire and Explosion Hazard

Non-Combustible.

Hazardous Products of
Combustion

If mix with Sodium Hypochlorite (NaOCl) can produce toxic chlorine gas.

Special Fire Fighting Instructions

Clear fire area of all non-emergency personnel. Stay upwind. Keep out of low areas. Eliminate ignition sources. Move
fire exposed containers from fire area if it can be done without risk. Do NOT allow fire fighting water to reach
waterways, drains or sewers. Store fire fighting water for treatment.

Personal Protective Equipment

Fire fighters should wear a positive-pressure self-contained breathing apparatus (SCBA) and protective fire fighting
clothing (includes fire fighting helmet, coat, trousers, boots and gloves) or chemical splash suit.

Flash Point

No Data Available

Lower Explosion Limit

No Data Available

Upper Explosion Limit

No Data Available

Auto Ignition Temperature

No Data Available

Hazchem Code

No Data Available

6. ACCIDENTAL RELEASE MEASURES
General Response Procedure

Eliminate all sources of ignition. Increase ventilation. Avoid walking through spilled product as it may be slippery. Use
clean, non-sparking tools and equipment.

Clean Up Procedures

Soak up spilled product using absorbent non-combustible material such as sand or soil. Avoid using sawdust or
cellulose. When saturated, collect the material and transfer to a suitable, labelled chemical waste container and
dispose of promptly.

Containment

Stop leak if safe to do so.

Decontamination

Neutralize with slake lime, soda ash or calcium carbonate. Wash affected area with water.

Environmental Precautionary
Measures

Do not allow product to reach drains, sewers or waterways. If product does enter a waterway, advise the
Environmental Protection Authority or your local Waste Authority.

Evacuation Criteria

Clear area of all unprotected personnel

Personal Precautionary Measures Personnel involved in the clean up should wear full protective clothing as listed in section 8.

7. HANDLING AND STORAGE
Handling

Ensure an eye bath and safety shower are available and ready for use. Observe good personal hygiene practices and
recommended procedures. Wash thoroughly after handling. Take precautionary measures against static discharges
by bonding and grounding equipment. Avoid contact with eyes, skin and clothing. Do not inhale product fumes. The
usual precaution for handling with acidity chemical should be observed. Transfer: Use feeding pump with non-acid
property.

Storage

Store in a cool, dry, well-ventilated area. Keep containers tightly closed when not in use. Inspect regularly for
deficiencies such as damage or leaks. Protect against physical damage. Store away from incompatible materials as
listed in section 10. In a storage tank lined with non corrosive material. This product is not classified dangerous for
transport according to The Australian Code for the Transport of Dangerous Goods By Road and Rail.

Container

Store in original packaging as approved by manufacturer.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
General

No exposure standard has been established for this product by the Australian Safety and Compensation Council
(ASCC).
NOTE: The exposure value at the TWA is the average airborne concentration of a particular substance when
calculated over a normal 8 hour working day for a 5 day working week.
These exposure standards are guides to be used in the control of occupational health hazards. All atmospheric
contamination should be kept to as low a level as is workable. These exposure standards should not be used as fine
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dividing lines between safe and dangerous concentrations of chemicals. They are not a measure of relative toxicity
Exposure Limits

No Data Available

Biological Limits

No information available on biological limit values for this product.

Engineering Measures

A system of local and/or general exhaust is recommended to keep employee exposures as low as possible. Local
exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its source,
preventing dispersion of it into the general work area.

Personal Protection Equipment

RESPIRATOR: No respirator generally required (AS1715/1716).
EYES: Chemical safety goggles (AS1336/1337).
HANDS: Protective gloves (AS2161).
CLOTHING: Long-sleeved protective clothing and rubber boots (AS3765/2210).

Work Hygienic Practices

Avoid contact with eyes and skin. Avoid prolonged or repeated exposure. Always wash hands before smoking,
eating, drinking or using the toilet.

9. PHYSICAL AND CHEMICAL PROPERTIES
Physical State

Liquid

Appearance

Clear to Slightly Hazy Liquid

Odour

No Data Available

Colour

Clear to Slightly Hazy

pH

3.5 - 5.0

Vapour Pressure

No Data Available

Relative Vapour Density

No Data Available

Boiling Point

No Data Available

Melting Point

No Data Available

Freezing Point

No Data Available

Solubility

Very soluble

Specific Gravity

No Data Available

Flash Point

No Data Available

Auto Ignition Temp

No Data Available

Evaporation Rate

No Data Available

Bulk Density

No Data Available

Corrosion Rate

No Data Available

Decomposition Temperature

No Data Available

Density

No Data Available

Specific Heat

No Data Available

Molecular Weight

No Data Available

Net Propellant Weight

No Data Available

Octanol Water Coefficient

No Data Available

Particle Size

No Data Available

Partition Coefficient

No Data Available

Saturated Vapour Concentration

No Data Available

Vapour Temperature

No Data Available

Viscosity

No Data Available

Volatile Percent

No Data Available

VOC Volume

No Data Available

Additional Characteristics

Un-ignitable, incombustible, non-oxidative, non-self reactive and inactive liquid of extreme stability.

Potential for Dust Explosion

Product is a liquid.

Fast or Intensely Burning
Characteristics

No Data Available

Flame Propagation or Burning
Rate of Solid Materials

No Data Available
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Non-Flammables That Could
Contribute Unusual Hazards to a
Fire

No Data Available

Properties That May Initiate or
Contribute to Fire Intensity

No Data Available

Reactions That Release Gases or No Data Available
Vapours
Release of Invisible Flammable
Vapours and Gases

No Data Available

10. STABILITY AND REACTIVITY
General Information

Non-combustible liquid

Chemical Stability

tends to gradually hydrolyze to a white turbid solution and lose the effectiveness, when it is kept long as diluted
solution of less than 3% Aluminium oxide.

Conditions to Avoid

None known.

Materials to Avoid

Strong bases, such as Sodium Hydroxide (NaOH), Calcium carbonate (CaCO3), Sodium Hypochlorite (NaOCl).

Hazardous Decomposition
Products

If mix with Sodium Hypochlorite (NaOCl) can produce toxic chlorine gas.

Hazardous Polymerisation

Has not been reported.

11. TOXICOLOGICAL INFORMATION
General Information

Acute oral toxicity: LD50 oral, rat > 12.79 gm/kg

EyeIrritant

May cause serious eye damage.

Inhalation

Irritating to respiratory system.

Carcinogen Category

No Data Available

12. ECOLOGICAL INFORMATION
Ecotoxicity

The chemical is decomposed into aluminum hydroxide (Al(OH)3) and hydrochloric acid (HCl) by hydrolysis.

Persistence/Degradability

No Data Available

Mobility

No Data Available

Environmental Fate

No Data Available

Bioaccumulation Potential

No Data Available

Environmental Impact

No Data Available

13. DISPOSAL CONSIDERATIONS
General Information

If utilisation or recycling of the product is not possible, it should be disposed of in accordance with all local, state and
federal regulations. All empty packaging should be disposed of in accordance with Local, State, and Federal
Regulations or recycled/reconditioned at an approved facility. Dispose of the chemical after neutralization with a
chemical like slake lime, calcium carbonate or soda ash.

Special Precautions for Land Fill

Contact a specialist disposal company or the local waste regulator for advice. Incinerate at an approved site following
all local regulations. This material may be suitable for approved landfill.
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14. TRANSPORT INFORMATION

Land Transport (Australia)
ADG
Proper Shipping Name

Aluminium Chlorohydrate Liquid rWater Treatment Grade

Class

No Data Available

Subsidiary Risk(s)

No Data Available
No Data Available

UN Number

No Data Available

Hazchem

No Data Available

Pack Group

No Data Available

Special Provision

No Data Available

Land Transport (Malaysia)
ADR Code
Proper Shipping Name

Aluminium Chlorohydrate Liquid rWater Treatment Grade

Class

No Data Available

Subsidiary Risk(s)

No Data Available
No Data Available

UN Number

No Data Available

Hazchem

No Data Available

Pack Group

No Data Available

Special Provision

No Data Available

Land Transport (New Zealand)
NZS5433
Proper Shipping Name

Aluminium Chlorohydrate Liquid rWater Treatment Grade

Class

No Data Available

Subsidiary Risk(s)

No Data Available
No Data Available

UN Number

No Data Available

Hazchem

No Data Available

Pack Group

No Data Available

Special Provision

No Data Available

Land Transport (United States of America)
US DOT
Proper Shipping Name

Aluminium Chlorohydrate Liquid rWater Treatment Grade

Class

No Data Available

Subsidiary Risk(s)

No Data Available
No Data Available

UN Number

No Data Available

Hazchem

No Data Available

Pack Group

No Data Available

Special Provision

No Data Available

Sea Transport
IMDG
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Proper Shipping Name

Aluminium Chlorohydrate Liquid rWater Treatment Grade

Class

No Data Available

Subsidiary Risk(s)

No Data Available

UN Number

No Data Available

Hazchem

No Data Available

Pack Group

No Data Available

Special Provision

No Data Available

EMS

No Data Available

Marine Pollutant

No

Air Transport
IATA
Proper Shipping Name

Aluminium Chlorohydrate Liquid rWater Treatment Grade

Class

No Data Available

Subsidiary Risk(s)

No Data Available

UN Number

No Data Available

Hazchem

No Data Available

Pack Group

No Data Available

Special Provision

No Data Available

National Transport Commission (Australia)
Australian Code for the Transport of Dangerous Goods by Road & Rail (ADG Code)
Dangerous Goods Classification

NOT Dangerous Goods according to the criteria of the Australian Code for the Transport of Dangerous
Goods by Road & Rail (ADG Code)

15. REGULATORY INFORMATION
General Information

No Data Available

Poisons Schedule (Aust)

Not scheduled

Environmental Protection Authority (New Zealand)
Hazardous Substances and New Organisms Amendment Act 2015
Approval Code

Not Assessed

National/Regional Inventories
Australia (AICS)

Listed

Canada (DSL)

Not Determined

Canada (NDSL)

Not Determined

China (IECSC)

Not Determined

Europe (EINECS)

Not Determined

Europe (REACh)

Not Determined

Japan (ENCS/METI)

Not Determined
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Korea (KECI)

Not Determined

Malaysia (EHS Register)

Not Determined

New Zealand (NZIoC)

Not Determined

Philippines (PICCS)

Not Determined

Switzerland (Giftliste 1)

Not Determined

Switzerland (Inventory of Notified
Substances)

Not Determined

Taiwan (NCSR)

Not Determined

USA (TSCA)

Not Determined

16. OTHER INFORMATION
Related Product Codes

ALCHHY5000, ALCHHY5100, ALCHHY5200, ALCHHY5500, ALCHHY8000, ALCHHY9000, ALCHHY4000,
ALCHHY3100, ALCHHY3110, ALCHHY3130, ALCHHY3200, ALCHHY3115

Revision

1

Revision Date

17 Jul 2014

Key/Legend

< Less Than
> Greater Than
AICS Australian Inventory of Chemical Substances
atm Atmosphere
CAS Chemical Abstracts Service (Registry Number)
cmðSquare Centimetres
CO2 Carbon Dioxide
COD Chemical Oxygen Demand
GHJ& & Degrees Celcius
EPA (New Zealand) Environmental Protection Authority of New Zealand
GHJ) ) Degrees Farenheit
g Grams
g/cmñGrams per Cubic Centimetre
g/l Grams per Litre
HSNO Hazardous Substance and New Organism
IDLH Immediately Dangerous to Life and Health
immiscible Liquids are insoluable in each other.
inHg Inch of Mercury
inH2O Inch of Water
K Kelvin
kg Kilogram
kg/mñKilograms per Cubic Metre
lb Pound
LC50 LC stands for lethal concentration. LC50 is the concentration of a material in air which causes the death of
50% (one half) of a group of test animals. The material is inhaled over a set period of time, usually 1 or 4 hours.
LD50 LD stands for Lethal Dose. LD50 is the amount of a material, given all at once, which causes the death of 50%
(one half) of a group of test animals.
ltr or L Litre
mñCubic Metre
mbar Millibar
mg Milligram
mg/24H Milligrams per 24 Hours
mg/kg Milligrams per Kilogram
mg/mñMilligrams per Cubic Metre
Misc or Miscible Liquids form one homogeneous liquid phase regardless of the amount of either component present.
mm Millimetre
mmH2O Millimetres of Water
mPa.s Millipascals per Second
N/A Not Applicable
NIOSH National Institute for Occupational Safety and Health
NOHSC National Occupational Heath and Safety Commission
OECD Organisation for Economic Co-operation and Development
Oz Ounce
PEL Permissible Exposure Limit
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Pa Pascal
ppb Parts per Billion
ppm Parts per Million
ppm/2h Parts per Million per 2 Hours
ppm/6h Parts per Million per 6 Hours
psi Pounds per Square Inch
R Rankine
RCP Reciprocal Calculation Procedure
STEL Short Term Exposure Limit
TLV Threshold Limit Value
tne Tonne
TWA Time Weighted Average
ug/24H Micrograms per 24 Hours
UN United Nations
wt Weight
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Attachment 6-2 Vendor WMF Chemicals and EPC

Attachment 6-2
Summary of Exposure Point Concentration Development
(Water Treatment Chemicals)

Product Name

Chemical Name

CAS Number

%

Proper Shipping
Name

Transport
Supplier

Onsite Storage

mass/volume concentration
Aluminium
Chlorohydrate 50%

Aluminium chlorohydrate
Water

12042-91-0
7732-18-5

48-50%
50-52%

Aluminium
Chlorohydrate

REDOX

Operation

Area

Reverse
Osmosis

L = litres
mg/l = milligrams per litre
L/hr = litre per hour
AVG = average
mg/kg = milograms per kilogram
NA = not applicable

1 of 4

10000L

50%

mass/volume
20000L

concentration mass/volume concentration
50%

13-17L/hour

50%

Attachment 6-2
Summary of Exposure Point Concentration Development
(Water Treatment Chemicals)

Product Name

Aluminium
Chlorohydrate 50%

Chemical Name

Aluminium chlorohydrate
Water

CAS Number

12042-91-0
7732-18-5

Annual Usage (ROP
volumes based on
peak rate of 10ML/d)

150000L

Purpose /
Function

coagulant

Fate

Removed with Actiflo sludge
(solid waste)

L = litres
mg/l = milligrams per litre
L/hr = litre per hour
AVG = average
mg/kg = milograms per kilogram
NA = not applicable

2 of 4

Assumed Chemical %
For Transportation
Release Scenario

Assumed Release
Volume for
Transportation Release
Scenario

%

L

100%

25%

5%

50%
50%

10000
NA

5000000
5000000

1250000
NA

250000
NA

Transport Release Surface Water
Concentration (mg/l)

Attachment 6-2
Summary of Exposure Point Concentration Development
(Water Treatment Chemicals)

Product Name

Aluminium
Chlorohydrate 50%

Chemical Name

Aluminium chlorohydrate
Water

CAS Number

12042-91-0
7732-18-5

Transport Release
Soil Concentration
(mg/kg)

Permeate
Concentration

100%

(mg/l)

5952
NA

NA
NA

COPC
COPC
concentration in
concentration in
soil from release of soil from 20 years of
permeate
irrigation
Permeate notes
This product is not directed to the permeate stream.
This product is not directed to the permeate stream.

L = litres
mg/l = milligrams per litre
L/hr = litre per hour
AVG = average
mg/kg = milograms per kilogram
NA = not applicable
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(mg/kg)

mg/kg

NA
NA

NA
NA

Attachment 6-2
Summary of Exposure Point Concentration Development
(Water Treatment Chemicals)

Product Name

Aluminium
Chlorohydrate 50%

Chemical Name

Aluminium chlorohydrate
Water

CAS Number

12042-91-0
7732-18-5

Brine
Concentration

(mg/l)

Brine Notes

NA
NA

This product not directed to brine dams.
This product not directed to brine dams.

L = litres
mg/l = milligrams per litre
L/hr = litre per hour
AVG = average
mg/kg = milograms per kilogram
NA = not applicable
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Attachment 6-3 Risk Assessment Dossier

DIALUMINIUM CHLORIDE PENTAHYDROXIDE
This dossier on dialuminium chloride pentahydroxide does not represent an exhaustive or critical
review of all available data. Rather, it presents the most critical studies pertinent to the risk
assessment of dialuminium chloride pentahydroxide in water treatment systems. The majority of
information presented in this dossier was obtained from the ECHA database that provides
information on chemicals that have been registered under the EU REACH (ECHA). Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Dialuminium chloride pentahydroxide was not identified in
chemical databases used by NICNAS as an indicator that the chemical is of concern and is not a PBT
substance. Dialuminium chloride pentahydroxide was assessed as a tier 3 chemical for acute toxicity
and as a tier 1 chemical for chronic toxicity. Therefore, dialuminium chloride pentahydroxide is
classified overall as a tier 3 chemical and requires a quantitative risk assessment for end uses.
1. BACKGROUND
Dialuminium chloride pentahydroxide is very soluble in water and will dissociate to form aluminium
hydroxide species and chloride ions. Biodegradation is not applicable to dialuminium chloride
pentahydroxide. The aluminium hydroxide hydrolysis products will adsorb to colloidal matter.
Dialuminium chloride pentahydroxide is not expected to bioaccumulate in aquatic organisms.
Dialuminium chloride pentahydroxide has low acute toxicity by the oral and dermal routes. It is non‐
irritating to the skin and slightly irritating to the eyes. It is not a skin sensitizer. No systemic,
reproductive, or developmental toxicity was seen in rats at oral doses up to 1,000 mg/kg‐day
aluminium hydroxychloride (a structurally similar compound) in a combined repeated dose toxicity
and reproductive/developmental toxicity screening (OECD 422) study. Dialuminium chloride
pentahydroxide is not genotoxic. The Australian drinking water guideline (ADWG) values for
aluminium (acid‐soluble) is 0.2 mg/L based on aesthetics. ADWG has concluded that there is
insufficient data to set a guidance value based on health considerations. The ANZECC water quality
guideline (2000) used acute and chronic laboratory toxicity data for the derivation of trigger values
for aluminium, which are 55 μg/L at pH >6.5 and 0.8 μg/L at pH of <6.5.
2. CHEMICAL NAME AND IDENTIFICATION
Chemical Name (IUPAC): Dialuminium chloride pentahydroxide
CAS RN: 12042‐91‐0
Molecular formula: Al2ClH5O5; general formula Al(OH)x(Cl)(3‐x) with x between 2.3 and 2.6
Molecular weight: 174.45
Synonyms: Dialuminium chloride pentahydroxide; dialuminium chloride pentahydroxide; aluminium
chlorohydroxide; aluminium hydroxychloride dehydrate; aluminium chloride hydroxide, dihydrate
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3. PHYSICO‐CHEMICAL PROPERTIES
Table 1:

Overview of the Physico‐chemical Properties of Dialuminium Chloride
Pentahydroxide

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3
kPa

Solid; fine flakes

1

ECHA

Melting Point

No melting point below 400oC could be
determined.

1

ECHA

Boiling Point

No boiling point below 400oC could be
determined.

1

ECHA

Density

1.95 g/cm3 @ 20oC

1

ECHA

Partition Coefficient (log Kow)

‐

‐

‐

o

Water Solubility

>1,000 g/L @ 20 C (sample pH was 3.3)

1

ECHA

Auto flammability

Not auto flammable.

1

ECHA

Polyaluminium coagulants, which have been developed for water treatment applications, have the
general formula (Aln(OH)mCl(3n‐m)x. The length of the polymerised chain, molecular weight, and the
number of ionic charges is determined by the degree of polymerization. The polyaluminium
coagulants include polyaluminium chloride (n=2; m=3), dialuminium chloride pentahydroxide (n=2;
m=5), and polydialuminium chloride pentahydroxide (similar to dialuminium chloride
pentahydroxide) (Gebbie, 2001).
On hydrolysis, various mono‐ and polymeric species are formed, with an important cation being
Al13O4(OH)247+. A less predominant species is Al8(OH)204+.
Depending on the pH, the following reaction takes place (Gebbie, 2006):
Al2(OH)5Cl → Al2(OH)5+ + Cl‐ + H2O → 2Al(OH)3 + H+ + Cl‐
This reaction will typically take place at a water pH of 5.8 to 7.5. Within this pH, colour and the
colloidal matter are removed by adsorption onto/within the metal hydroxide hydrolysis products
that are formed (Gebbie, 2006).
4. DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION
A review of international and national environmental regulatory information was undertaken. This
chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for dialuminium chloride pentahydroxide.
Table 2 Existing International Controls
Convention, Protocol or other international control
Montreal Protocol
Synthetic Greenhouse Gases (SGG)

Listed Yes or No?
No
No
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Convention, Protocol or other international control
Rotterdam Convention
Stockholm Convention
REACH (Substances of Very High Concern)
United States Endocrine Disrupter Screening Program
European Commission Endocrine Disruptors Strategy

Listed Yes or No?
No
No
No
No
No

5. ENVIRONMENTAL FATE SUMMARY
A.

Summary

Dialuminium chloride pentahydroxide is very soluble in water and will dissociate to form aluminium
hydroxide species and chloride ions. Biodegradation is not applicable to dialuminium chloride
pentahydroxide. The aluminium hydroxide hydrolysis products will adsorb to colloidal matter.
Dialuminium chloride pentahydroxide is not expected to bioaccumulate in aquatic organisms.
B.

Biodegradation

Biodegradation is not applicable to dialuminium chloride pentahydroxide.
C.

Bioaccumulation

Fish accumulate aluminium in and on the gill, and it has been suggested that the rate of transfer of
aluminium into the body is either slow or negligible under natural environmental conditions (Spry
and Wiener, 1991). The initial uptake of aluminium by fish occurs mainly on the gill mucous layer
(Wilkinson and Campbell, 1993); both mucus and bound aluminium may be rapidly eliminated
following exposure. Roy (1999) calculated the BCFs in fish to range from 400 to 1,365.
The BCF for Daphnia magna varied from 10,000 at pH 6.5 to 0 at pH 4.5, based on the results of
Havas (1985). Most of the metal appears to be adsorbed to external surfaces and is not internalised
(Havas, 1985; Frick and Hermann, 1990).
The accumulation of aluminium by the algae Chlorella pyrenoidosa increased with the concentration
of inorganic monomeric aluminium (Parent and Campbell, 1994). A comparison of assays performed
at different pH values but the same concentration of aluminium showed suppression of that
aluminium accumulation at low pH.
6. HUMAN HEALTH HAZARD ASSESSMENT
A.

Summary

Dialuminium chloride pentahydroxide has low acute toxicity by the oral and dermal routes. It is non‐
irritating to the skin and slightly irritating to the eyes. It is not a skin sensitizer. No systemic,
reproductive, or developmental toxicity was seen in rats at oral doses up to 1,000 mg/kg‐day
aluminium hydroxychloride (a structurally similar compound) in a combined repeated dose toxicity
and reproductive/developmental toxicity screening (OECD 422) study. Dialuminium chloride
pentahydroxide is not genotoxic.
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B.

Acute Toxicity

No oral acute toxicity studies are available for dialuminium chloride pentahydroxide. The oral LD50 of
aluminium hydroxychloride in rats is >2,000 mg/kg (ECHA) [Kl. score = 2].
The dermal LD50 of dialuminium chloride pentahydroxide in rats is >2,000 mg/kg (ECHA) [Kl. score =
2].
C.

Irritation

No skin irritation studies area available for dialuminium chloride pentahydroxide. Application of 0.5
mL of aluminum hydroxychloride to the skin of rabbits for 4 hours under semi‐occlusive conditions
was not irritating. The mean of the 24, 48 and 72 hour scores were zero for both erythema and
edema (ECHA). [Kl. score = 1]
Dialuminium chloride pentahydroxide was slightly irritating to the eyes of rabbits. The mean of the
24, 48, and 72‐hour conjunctival redness scores was 1.00; all other parameters were zero (ECHA).
[Kl. score = 1]
D.

Sensitization

Dialuminium chloride pentahydroxide was not a skin sensitizer in a guinea pig maximisation test
(ECHA) [Kl. score = 1].
E.

Repeated Dose Toxicity

Oral
No studies are available on dialuminium chloride pentahydroxide.
Aluminium chloride, basic (aluminium hydroxychloride) was tested in a combined repeated dose
toxicity and reproductive/developmental screening toxicity (OECD 422) study. Male and female
Wistar rats were dosed by oral gavage with 0, 40, 200, or 1,000 mg/kg aluminium chloride, basic;
these doses correspond to 0, 3.6, 18, or 90 mg/kg‐day aluminium. There were no effects in the
females at any dose level. In males, there were effects indicative of stomach irritation at the high‐
dose; no other effects were noted. The NOAEL for systemic effects in this study is 1,000 mg/kg‐day,
the highest dose tested. The NOAEL for localized effects (site‐of‐contact) is 200 mg/kg‐day (ECHA).
[Kl. score = 2]
Inhalation
No adequate studies were located.
Dermal
No studies are available.

4

F.

Genotoxicity

In Vitro Studies
Dialuminium chloride pentahydroxide was not mutagenic to S. typhimurium strains TA98, TA100,
TA1535, TA1537 and E. coli strain WP2uvrA in the absence or presence of metabolic activation
(ECHA). [Kl. score = 1]
The in vitro genotoxicity studies on the structurally similar compound aluminium hydroxychloride is
shown below in table 2.
Table 3: In Vitro Genotoxicity Studies on Aluminium Hydroxychloride
Test System

Results*

Klimisch
Score

Reference

‐S9

+S9

Bacterial reverse mutation (S. typhimurium
and E. coli strains)

‐

‐

1

ECHA

Mammalian cell gene mutation (mouse
lymphoma L5178Y cells)

‐

‐

1

ECHA

Micronucleus (peripheral human
lymphocytes)

‐

‐

1

ECHA

*+, positive; ‐, negative

In Vivo Studies
Male and female NMRI mice were given an oral gavage dose of 0 or 2,000 mg/kg dialuminium
chloride pentahydroxide on two consecutive days. There were no increases in the frequency of
micronucleated polychromatic erythrocytes in the bone marrow of the treated mice compared to
the controls (ECHA). [Kl. score = 1]
G.

Carcinogenicity

No studies are available.
H.

Reproductive/Developmental Toxicity

No studies are available for dialuminium chloride pentahydroxide.
Aluminium chloride, basic (aluminium hydroxychloride) was tested in a combined repeated dose
toxicity and reproductive/developmental screening toxicity (OECD 422) study. Male and female
Wistar rats were dosed by oral gavage with 0, 40, 200, or 1,000 mg/kg aluminium chloride, basic;
these doses correspond to 0, 3.6, 18, or 90 mg/kg‐day aluminium. There was no reproductive or
developmental toxicity at any dose level. The NOAELs for reproductive and developmental toxicity is
1,000 mg/kg‐day, the highest dose tested (ECHA). [Kl. score = 1]
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I.

DERIVATION OF TOXICOLOGICAL REFERENCE AND DRINKING WATER GUIDANCE VALUES

Toxicological reference values were not derived for dialuminium chloride pentahydroxide.
The ADWG value for aluminium (acid‐soluble) is 0.2 mg/L based on aesthetics. ADWG has concluded
that there is insufficient data to set a guidance value based on health considerations (ADWG, 2011).
The ADWG value for chloride is 250 mg/L based on aesthetics (ADWG, 2011).
J.

HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO‐CHEMICAL PROPERTIES

Dialuminium chloride pentahydroxide does not exhibit the following physico‐chemical properties:
 Explosivity
 Flammability
 Oxidizing potential
7. ENVIRONMENTAL EFFECTS SUMMARY
A.

Summary

In the aquatic environment, aluminium compound toxicity is intimately related to ambient pH;
changes in ambient acidity may affect aluminium compound solubility, dissolved aluminium
compound speciation, and organism sensitivity to aluminium compounds. Toxicity testing on a
similar aluminium salt compound identified a low toxicity concern for terrestrial invertebrates.
B.

Aquatic Toxicity

Acute Studies on Aluminium Polychlorohydrate
Table 4 lists the results of acute aquatic toxicity studies conducted on aluminium salts.
Table 4 Acute Aquatic Toxicity Studies on Aluminium Salts
Test Species

Endpoint

Results (mg/L)

Klimisch Score

Reference

Zebrafish (Danio rerio)

96‐hr LC10

142 nominal
(as Dis Al 0.58)

2

ECHA

Zebrafish

96‐hr LC50

186 nominal
(as Dis Al 1.39)

2

ECHA

Zebrafish

96‐hr EC50

>0.357* as Dis Al

1

ECHA

Water Flea (Daphnia
magna)

48‐hr EC50

98 nominal
(as Dis Al <0.1)**

2

ECHA

Water Flea

48‐hr EC50

38*** nominal
(as Dis Al 1.26)

2

ECHA

Pseudokidrchneriella
subcapitata

72‐hr EC50
growth rate

14 nominal
(as Dis Al 0.24)

1

ECHA

6

*NOEC was >1,000 mg/L. pH of the test media was maintained at 7.5.
**Toxicity is driven by other causes than dissolved aluminium
*** Value for dialuminium chloride pentahydroxide.

The pH significantly alters the speciation and therefore bioavailability of the aluminium such that
acutely toxic concentrations occur below a pH of 6 but that above 6 the bioavailable concentration
necessary to achieve immobilisation in an acute study cannot be achieved (ECHA).
Data used by ANZECC for Aluminium water quality guideline
In developing a water quality guideline for aluminium (ANZECC 2000), ANZECC separated the
screened freshwater toxicity data into those conducted at pH >6.5 and those at pH <6.5. These data
are summarised below (it should be noted that only the acute toxicity data was used to derive a
water quality guideline):
Freshwater pH >6.5:
Fish
The 48‐96 hour LC50 values for 5 species were 600 to 106,000 μg/L (the lowest value was for Salmo
salar). The chronic 8‐ to 28‐day NOEC equivalents1 from seven species were 34‐7,100 μg/L. The
lowest measured chronic value was an 8‐day LC50 for Micropterus species of 170 μg/L.
Amphibian
The 96‐hour LC50 values for Bufo americanus were 860‐1,660 μg/L. The chronic 8‐day LC50 for Bufo
americanus was 2,280 μg/L.
Crustacean
The 48‐hour LC50 values for one species were 2,300‐36,900 μg/L. The chronic 7‐ to 28‐day NOECs
were 136‐1,720 μg/L.
Algae
The 96‐hour EC50 values were 460‐570 μg/L based on population growth. The NOECs for two species
were 800‐2,000 μg/L.
Freshwater pH<6.5 (all between pH 4.5 and 6.0):
Fish
The 24‐96‐hour LC50 values for two species were 15‐4,200 μg/L (the lowest value was for Salmo
trutta). The 21‐ to 42‐day LC50 values were 15‐105 μg/L.
Amphibian
The 96‐ to 120‐day LC50 values were 540‐2,670 μg/L; the absolute range was 400‐5,200 μg/L.
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Algae
The NOEC from one species was 2,000 μg/L based on growth.
1

Chronic toxicity values were a mixture of LC/EC50 LOEC, MATC, and NOEC values; where stated,
these were converted to NOEC equivalents.
C.

Terrestrial Toxicity

A study equivalent to the earthworm acute toxicity (OECD TG 207) test was conducted on sulfuric
acid, aluminium salt (3:2), octadecahydrate (CAS No. 7784‐31‐8). The 14‐day LC50 to earthworm
Eisenia andrei was 316 mg/kg soil dry weight (van Gestel and Hoogerwerf, 2001; ECHA). [Kl. score =
2]
D.

Calculation of PNEC

PNEC water
The ANZECC water quality guideline (2000) used acute and chronic laboratory toxicity data for the
derivation of trigger values for aluminium. The guideline for freshwater is: “A freshwater moderate
reliability trigger value of 55 μg/L for aluminium at pH >6.5 using the statistical distribution method
(Burr distribution as modified by SCIRO, Section 8.3.3.3) with 95% protection and an ACR of 8.2.
“A freshwater low‐reliability trigger value of 0.8 μg/L was derived for aluminium at pH of <6.5 using
an AF of 20 (essential element) on the low pH trout figure.”
“The low‐reliability figures should only be used as indicative interim working levels.”
PNEC sediment
No experimental toxicity data on sediment organisms are available. Kow and Koc parameters do not
readily apply to inorganics, such as dialuminium chloride pentahydroxide. Thus, the equilibrium
partitioning method cannot be used to calculate the PNECsed. Based on its properties, no adsorption
of dialuminium chloride pentahydroxide to sediment is to be expected, and the assessment of this
compartment will be covered by the aquatic assessment.
PNEC soil
No experimental toxicity data on soil organisms are available. The environmental distribution of
dialuminium chloride pentahydroxide is dominated by its water solubility. Sorption of dialuminium
chloride pentahydroxide should probably be regarded as a reversible situation, i.e., the substance is
not tightly nor permanently bound. Koc and Kow parameters do not readily apply to inorganics, such
as dialuminium chloride pentahydroxide. Thus, the equilibrium partitioning methods cannot be used
to calculate the PNECsoil. Based on its properties, dialuminium chloride pentahydroxide is not
expected to significantly adsorb to soil, and the assessment of this compartment will be covered by
the aquatic assessment.
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8. CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
A.

PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU Reach Criteria methodology (DEWHA, 2009; ECHA, 2008).
Dialuminium chloride pentahydroxide is an inorganic compound that dissociates in water to form
chloride ions and various species of aluminium hydroxide hydrolysis. Biodegradation is not
applicable to dialuminium chloride pentahydroxide. Both chloride ions and aluminium hydroxide
ionic species can be found naturally in the environment. For the purposes of this PBT assessment,
the persistent criteria are not considered applicable to this inorganic compound.
Fish accumulate aluminium in and on the gill, and it has been suggested that the rate of transfer of
aluminium into the body is either slow or negligible under natural environmental conditions.
Chloride ions are essential to all living organisms, and their intracellular, and extracellular
concentrations are actively regulated. Thus, dialuminium chloride pentahydroxide and its dissociated
ions are not expected to meet the criteria for bioaccumulation.
The lowest chronic NOEC value in fish for aluminium is <0.1 mg/L; thus, the dissolved aluminium
from dialuminium chloride pentahydroxide meets the screening criteria for toxicity.
The overall conclusion is that dialuminium chloride pentahydroxide is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for dialuminium chloride pentahydroxide.
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9. SCREENING ASSESSMENT
Chemical Databases of
Concern Assessment Step

Persistence
Assessment Step

Chemical Name

CAS No.

Overall PBT
Assessment 1

Listed as a
COC on
relevant
databases?

Identified
as Polymer
of Low
Concern

P
criteria
fulfilled?

Dialuminium Chloride
Pentahydroxide

12042‐91‐0

Not a PBT

No

No

NA

Other P
Concerns

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria
fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

Yes

3

1

Risk Assessment
Actions Required3

3

Footnotes:
1 ‐ PBT Assessment based on PBT Framework.
2 ‐ Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 ‐ Tier 3 ‐ Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
Notes:
NA = Not Applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Abbreviations and Acronyms

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

GHS

Globally Harmonised System of Classification and Labelling of Chemicals

HHRA

enHealth Human Risk Assessment

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

LOAEL

lowest observed adverse effect level

mg/kg

milligrams per kilogram

mg/L

milligrammes per litre
3

mg/m

milligrammes per cubic metre

MW

molecular weight

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEC

No Observed Adverse Effect Concentration

NOAEL

no observed adverse effect level

NOEC

no observed effective concentration

OECD

Organisation for Economic Co‐operation and Development

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration
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ppm

parts per million

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

Reference Dose

SDS

Material Safety Data Sheet

SMILES

simplified molecular‐input line‐entry system

TGD

Technical Guidance Document

USEPA

United States Environmental Protection Agency

UVCB
Materials

Unknown or Variable Composition, Complex Reaction Products and Biological

WHO

World Health Organisation

μm

micrometre
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Appendix 8 – Exposure Pathways

Santos Ltd l Chemical Risk Assessment Framework – Towrie l 27 November 2020

Potential Drillling and Completion Chemical Exposure ‐ Activities

Lifecycle Primary Source

Affected Media/Environment

Human Receptors

Ecological Receptors

Human Receptors

Ecological Receptors

Human Receptors

Ecological Receptors

Human Receptors

Ecological Receptors

NOTE
C
IC
I/LP
NA
a
b

Modes of Exposure

Blending & Storage of
Products

Drilling Operations

Storage & Recycling of
Fluids and Cuttings

Land
Application/Beneficial
Reuse of Muds and
Cuttings

Irrigation Beneficial
Reuse

Stockwater Beneficial
Reuse

Stored Fluids / Produced Water

Yes

Yes

Yes

Yes

Yes

Yes

No

Soils
Surface Water

No
No

No
No

No
No

Yes
Yes

Yes
Yes

No
No

Yes
Yes

Groundwater

No

Yes

No

No

No

No

No

NA
I/LP
C
I/LP
I/LP

NA
IC
C
IC
IC

NA
IC
C
IC
IC

‐
‐
‐
‐
‐

NA
C
I/LP
C
I/LP
I/LP

NA
C
C
C
IC
IC

‐
‐
‐
‐
‐
‐

NA
NA
I/LP
I/LP
IC
IC

NA
NA
IC
IC
I/LP
I/LP

NA
Cb
Cb
Cb
I/LP
I/LP

‐
‐
‐
‐
‐
‐

NA
NA
IC
IC
I/LP
I/LP

‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐

Worker
Terrestrial flora
Terrestrial fauna
Aquatic flora
Aquatic fauna

NA
IC
I/LP
IC
IC

Worker
Agricultural Worker or Resident
Terrestrial flora
Terrestrial fauna
Aquatic flora
Aquatic fauna

‐
‐
‐
‐
‐
‐

Worker
Agricultural Worker or Resident
Terrestrial flora
Terrestrial fauna
Aquatic flora
Aquatic fauna

‐
‐
‐
‐
‐
‐

Worker
Agricultural Worker or Resident
Terrestrial flora
Terrestrial fauna
Aquatic flora
Aquatic fauna

‐
‐
‐
‐
‐
‐

Complete exposure pathway
Incomplete exposure pathway
Insignificant / Low Probability Exposure Pathway
Not a Matters of National Environmental Significance (MNES)
Livestock only
Surface ponding resulting from application of irrigation

Stored Fluids / Produced Water
NA
NA
IC
IC
IC
I/LP
IC
IC
IC
IC
Soils
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
Surface Water
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
Groundwater
NA
‐
C
‐
IC
‐
Ca
‐
IC
‐
IC
‐

Dust Supression,
Construction and
Operational Benefical
Reuse

Potential Hydraulic Fracturing Chemcial Exposure ‐ Activites

Lifecycle Primary Source

Affected Media/Environment

Human Receptors

Ecological Receptors

Human Receptors

Ecological Receptors

Human Receptors

Ecological Receptors

Human Receptors

Ecological Receptors

NOTE
C
IC
I/LP
a
b

Modes of Exposure

Blending & Storage of
Products

Hydraulic Fracturing
Operations

Stored Fluids / Produced Water

Yes

Soils

No

Dust Supression,
Construction and
Operational Benefical
Reuse

Irrigation Beneficial
Reuse

Stockwater Beneficial
Reuse

Yes

Yes

Yes

No

No

Yes

No

Yes

Surface Water

No

No

Yes

No

Yes

Groundwater

No

No

No

No

No

NA
IC
C
IC
IC

NA
IC
C
IC
IC

‐
‐
‐
‐
‐

NA
C
C
C
IC
IC

‐
‐
‐
‐
‐
‐

NA
NA
I/LP
I/LP
IC
IC

NA
Cb
Cb
Cb
I/LP
I/LP

‐
‐
‐
‐
‐
‐

NA
NA
IC
IC
I/LP
I/LP

‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐

Worker
Terrestrial flora
Terrestrial fauna
Aquatic flora
Aquatic fauna
Worker
Agricultural Worker or Resident
Terrestrial flora
Terrestrial fauna
Aquatic flora
Aquatic fauna
Worker
Agricultural Worker or Resident
Terrestrial flora
Terrestrial fauna
Aquatic flora
Aquatic fauna
Worker
Agricultural Worker or Resident
Terrestrial flora
Terrestrial fauna
Aquatic flora
Aquatic fauna

Stored Fluids / Produced Water
NA
NA
IC
IC
I/LP
I/LP
IC
IC
IC
IC
Soils
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
Surface Water
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
Groundwater
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

Complete exposure pathway
Incomplete exposure pathway
Insignificant / Low Probability Exposure Pathway
Livestock only
Surface ponding resulting from application of irrigation

Appendix 9 – Summary of Best Practice Methodologies
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Best Practice Risk Assessment Methodology – Chemical Additives
The approval defines “best practice risk assessment methodology” as follows:


A chemical risk assessment in accordance with best practice national or international standards
and guidelines may be based on the following:
o
o

o


United States Environmental Protection Agency (USEPA) (2014). EPA-Expo-Box (A
Toolbox for Exposure Assessors), available at http://www.epa.gov/expobox
Organisation for Economic Co-operation and Development (OECD) (2014). The OECD
Environmental Risk Assessment Toolkit: Tools for Environmental Risk Assessment and
Management, available at http://www.oecd.org/chemicalsafety/riskassessment/theoecdenvironmentalriskassessmenttoolkittoolsforenvironmentalriskassess
mentandmanagement.htm
The most recently published and approved guideline recommended by the Minister

In addition, the chemical risk assessment must be based following best practice guidance:
o

o

o

o

Department of the Environment and Energy (DoEE) (2017). Exposure Draft: Risk
Assessment Guidance Manual: for chemicals associated with coal seam gas extraction
(CSG Risk Assessment Guidance Manual). Commonwealth of Australia, available at
www.environment.gov.au/water/coal-and-coal-seam-gas/national-assessmentchemicals/consultation-risk-assessment-guidance-manual
The National Environment Protection (Assessment of Site Contamination) Measure
(NEPM) 1999 as amended 2013; specifically, Volume 5: Schedule B4 Guideline on SiteSpecific Health Risk Assessment
Environmental health risk assessment: Guidelines for assessing human health risks from
environmental hazards, enHealth Subcommittee (enHealth) of the Australian Health
Protection Principal Committee, Canberra, Australia, 2012a
Australian exposure factor guidance, enHealth Subcommittee (enHealth) of the Australian
Health Protection Principal Committee, Canberra, Australia, 2012b

USEPA’s EXPOsure toolBOX (EPA-Expo-Box) has been referenced as a framework that should be
leveraged in the chemical risk assessment. EPA-Expo-Box was developed by USEPA Office of
Research and Development, as a compendium of exposure assessment tools that links to exposure
assessment guidance, databases, models, key references and related resources. The toolbox provides
a variety of exposure assessment resources organized into six Tool Sets, each containing a series of
modules as shown in the table below:
Table 8-1: Document Revision and Approval Requirements
Approach

Media

Routes



Direct Measurement
(Point-of-Contact)



Air



Inhalation





Water and Sediment



Ingestion

Indirect Estimation
(Scenario Evaluation)



Soil and Dust



Dermal

Exposure Reconstruction
(Biomonitoring and
Reverse Dosimetry)



Food



Aquatic Biota



Consumer Products



Tiers and Types

Life Stages and Population

Chemical Classes



Screening-Level and
Refined



General Population



Pesticides





Residential Consumer



Other Organics

Deterministic and
Probabilistic



Occupational Workers



Inorganics and Fibres



Aggregate and
Cumulative



Life stages



Nanomaterials



Highly Exposed

For example, the inhalation module under the route tool set provides the following:
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Method used in the dose-response
Calculations for exposure concentrations and potential dose
Estimating media-specific concentrations
Exposure scenarios and potential receptors
Exposure factors
Guidance and references.

OECD Environmental Risk Assessment Toolkit provides access to practical tools on environmental risk
assessment of chemicals. It describes the general work-flow of environmental risk assessment and
provides examples of risk assessment. The toolkit also provides links to relevant tools developed by
OECD and member countries that can be used in each step of the work-flow. The examples provide a
roadmap of the process, showing the steps involved in each case and the tools that were used.
The OECD general risk assessment process for environmental risk assessment includes four steps:
hazard identification, hazard characterisation, exposure assessment, and risk characterization.
summarises the available tools for the risk assessment process.
Table 8-2: Summary of Available Tools for Risk Assessment
Categories

Hazard Assessment

Gathering existing
information

Explanation

OECD Existing Chemicals
database

OECD-wide agreed hazard
assessments elaborated in the
OECD Co-operative Chemicals
Assessment Programme

eChemPortal

Global Portal to Information on
Chemical Substances

Manual for the Assessment of
Chemicals (Chapter 2)

A set of guidance documents for
(initial) risk assessment
developed for the OECD Cooperative Chemicals Assessment
Programme. See chapter 2 for
gathering data

Evaluating existing
information

Manual for the Assessment of
Chemicals (Chapter 3)

See chapter 3.1 for determining
the quality of existing data

Generating new data

Test guidelines

Test methods for assessing
(hazard) properties of chemicals

The OECD (Q)SAR Project

Guidance and tools for filling data
gaps by non-testing methods.

Manual for the Assessment of
Chemicals (Chapter 4) &
(Chapter 5)

Chapter 4 provides guidance
assessing the hazards of
chemical substances to man and
the environment
Chapter 5 provides guidance on
elaborating a hazard assessment
report.

Series on Testing and
Assessment

Guidance documents and reports
related to assessment of several
inherent effects

Environmental Exposure
Assessment Strategies for
Existing Industrial Chemicals in
Member Countries

An overview of the approaches on
environmental exposure
assessment used in the late
1990s by OECD member
countries

Assessing the
hazards

Exposure
Assessmen

Links to Available Materials

General guidance for
exposure
assessment
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Categories

Measuring or
estimating releases
to the environment

Links to Available Materials

Explanation

Manual for the Assessment of
Chemicals (Chapter 6)

Guidance on reporting exposure
information (Section 6.2) and on
initial exposure assessment.
(Sections 6.3 and 6.4)

Emission Scenario Documents

Estimating emission of chemicals
in specific industry and use
categories

Global Portal to PRTR
Information (PRTR net)

A gateway and databases of
global information on Pollutant
Release and Transfer Registers
(PRTRs)

Resource Centre for PRTR
Release Estimation Techniques
Centre for PRTR Data
Environmental fate
and pathways

Measuring or
estimating
concentrations in the
environment

Other Relevant Materials/
Risk Assessment of
Specific Chemicals

Test guidelines

Test methods for assessing
(hazard) properties of chemicals

The OECD (Q)SAR Project

Guidance and tools for filling data
gaps by non-testing methods.

Pov and LRTP Screening Tool

A tool for screening overall
persistence and long-range
transport potential of chemicals

Guidance Document on the Use
of Multimedia Models for
Estimating Overall
Environmental Persistence and
Long-range Transport

Guidance on the models
estimating Pov and LRTP

EPISuite™

The EPI (Estimation Programs
Interface) Suite™ is a Windows®based suite of physical/chemical
property and environmental fate
estimation programs developed
by the USEPA’s Office of Pollution
Prevention Toxics and Syracuse
Research Corporation (SRC).

Report on improving the use of
monitoring data

The workshop report on the use of
monitoring data in exposure
assessment

Available tools and models for
exposure assessment

A list of tools and models
developed and used in OECD
member countries for different
tiers of exposure assessment.

New Chemical Assessment
Comparisons and Implications
for Work Sharing

Comparison of risk assessment of
new chemicals.

Policy Dialogue on Exposure
Assessment

Comparison of approaches to
exposure assessment in OECD
member countries

Pesticide Testing and
Assessment

Guidance documents etc. on
hazard and exposure assessment
of pesticides and biocides
respectively.

Biocides
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The CSG Risk Assessment Guidance Manual (DoEE 2017) references the USEPA and OECD toolboxes
in developing their chemical risk assessment framework and their tools to guide best practice for human
health and environmental risk assessment. These toolboxes are all based on the principles contained
within USEPA’s risk assessment guidelines. As a toolbox, not all of the tools are to be utilized, rather
only those tools that are appropriate to the chemical, its functional toxicity, and the exposure pathway
being used for assessment should be used. As with all risk assessment methods, a hierarchy is applied
in the use and assessment of data on exposure point concentrations and toxicity, with direct
measurements and toxicity values provided by epidemiological studies providing the least uncertainty in
the risk assessment process.
Best Practice Risk Assessment Methodology – Geogenic Chemicals
The assessment of geogenic chemicals recovered during drilling activities or within produced water will
be subject to a screening assessment and if required qualitatively assessed against published or derived
risk-based criteria depending on their end fate (i.e. use and/or disposal).
For aqueous residual drilling material, potentially applicable criteria may include:


Human Health:
o
o
o
o



National Water Quality Management Strategy (NRMMC) Australian Drinking Water
Guidelines (2017).
WHO Drinking-water Quality, Fourth Edition (2017)
USEPA Regional Screening Levels (RSLs) for tap water (November 2018 update) (2018).
USEPA Maximum Contaminant Levels (MCLs, 2009)

Environmental and Ecological:
o
o
o
o
o

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG,
2018)
Risk-Based Screening Levels for the Protection of Livestock Exposed to Petroleum
Hydrocarbons, Publication Number 4733 (API, 2004)
Republic of South Africa (1993) South African Water Quality Guidelines
USEPA National Recommended Water Quality Criteria for Priority Pollutants (2009)
USEPA Region 3 Biological Technical Assistance Group Freshwater Screening
Benchmarks (2011c).

The screening criteria hierarchy utilised the following for solid residual drilling material includes:


Human Health Environmental and ecological (including phytotoxicity)
o
o

o
o

The National Environment Protection (Assessment of Site Contamination) Measure 1999,
as amended 2013 (ASC NEPM)
CRC CARE Technical Report 10: Health screening levels for petroleum hydrocarbons in
soil and groundwater (Friebel and Nadebaum, 2011, CRC CARE Technical Report no.
10)
USEPA May 2016 RSLs (RSL TR = 1.0, THQ = 0.1)
Risk-Based Screening Levels for the Protection of Livestock Exposed to Petroleum
Hydrocarbons, Publication Number 4733 (API, 2004).
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Appendix 10 – Contingency Response Actions
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Contingency Response Actions for
Chemicals used in Coal Seam Gas
Extraction
Santos Towrie Development
Petroleum Lease (PL) 1059
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Introduction
This document provides an overview of management practices in place within Santos to minimise the
risk of potential harm to Matters of National Environmental Significant (MNES) from an accidental spill
or release of chemicals used in the extraction of Coal Seam Gas.
The potential for harm and any responding actions necessary to manage the risk of harm will also be
informed by the outputs of the Chemical Risk Assessment(s) and the Environmental Management Plan.
This document provides a framework for Santos to:
o

Inform response to a spill or accidental release;

o

Communicate with the appropriate parties in the event of a spill or accidental release;

o

Inform environmental management and / or remedial actions necessary; and

o

Inform monitoring and reporting

Scope and Response Process Overview
Scope
This document addresses all spills and accidental releases for the chemicals used for the extraction of
coal seam gas to the environment. It does not include spills or releases that occur within operational or
construction areas or other chemical substances.
Spill or accidental release scenarios could include (but not limited to):
o

Transport truck rollover

o

Overflow, over topping or failure of storages such ponds and tanks

o

Failure of transfer pipelines, hoses or associated connections

o

Uncontrolled releases from irrigation areas

Response Process Overview
To align with overarching emergency response actions for the Towrie Development a copy of the
standard response procedure for a chemical spill or accidental release is provided as Attachment 1.
To respond to a spill or accidental release and in accordance with Santos escalation procedures, a
combination of on-site field resources, regional operations resources and other company resources will
be utilised. Contractors will be utilised as needed to implement management and / or remedial actions
and monitoring.
Response actions as provided in the following section.

Response Actions
These actions will be executed with the aim to:


Reduce the threat to human life or injury



Protect and manage the risk of harm to the environment (including MNES), and



Preserve infrastructure, product, and equipment.
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General Response Actions
1. Evacuate (all non-essential personnel at the location)
2. Eliminate (sources of ignition, sparks, etc.)
3. Stop and Coordinate (stop source of the incident (e.g. spill) and coordinate shut down of relevant
equipment, if possible)
4. Notify (internal and external notifications)
(a) All emergency environmental incidents must be reported to the Santos Duty Manager upon
discovery, and
(b) Conduct regulatory or emergency services report, as required
5. Identify (material (if unknown) and identify PPE, hazards, and response procedures using SDSs)
6. Contain / Isolate (contain released material / incident using emergency response equipment
and/or set up perimeter to isolate area)
7. Stabilise and Neutralise (neutralise / stabilise spilt material (where relevant), use absorbents to
stabilise released materials etc)
8. Clean up (remove released materials, spill response materials, and affected clean-up media etc.)
9. Evaluate (based on the outcomes of the Chemical Risk Assessment)
10. Document
11. Monitor and Manage and / or Remediate (as necessary based on the outcomes of step 9 and
outcomes of monitoring), and
12. Report.

Accidental Releases to Land
Utilising the steps described above, actions associated with a release to land are focused on stopping
and containing the release, thereby preventing further migration and the risk of receptor exposure.
Following containment, and based on the outcomes of the Chemical Risk Assessment in relation to the
potential risk to MNES, soil will either be:


Left in-situ – only where there is no risk of adverse impact to MNES (i.e. concentrations are
non-hazardous and / or do not persist at hazardous concentrations, and / or there is no
exposure path way to MNES



Excavated and disposed (in accordance with regulatory requirements) and / or remedial action
applied to treat the soil



Sampled and analysed to inform whether residues within soils need to be excavated and
disposed, or managed in-situ.

Post excavation or implementation of management actions, validation monitoring (sampling) may be
necessary to confirm that that sufficient residue has been removed or, to confirm that management
actions have been successful in managing the risk of adverse impact to MNES. Conversely monitoring
may demonstrate that an unacceptable risk remains and that further excavation or management
actions would be required to manage that risk. Validation monitoring and remedial actions would be
repeated until it has been demonstrated that the risk of adverse impact to MNES has been managed.

Accidental Releases to Water
Where releases occur to water the nature of the response actions are focused on containment of the
release and then the associated impacted water to the extent feasible. This can involve a range of
activities dependent on the nature of the resource involving establishment of temporary earthen dams,
containment booms or sorbent booms.
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Consistent with the hierarchy described above stopping further migration to water and limiting the
extent of migration downstream is the primary focus of initial activities.
Remediation activities will focus on removal of the chemical released and may involve a combination
of pumping and removal of impacted water and/or treatment in place (for example aeration for organic
volatile compounds).

Communication
Internal Communication
Emergency incidents will initially be notified internally to facilitate resourcing and effective response
actions. This may involve co-ordination with emergency services (fire, police, ambulance) as necessary.
Further, all emergency environmental incidents will be recorded in the Incident Management System
(IMS) as soon as possible.

Regulatory Notifications
Notification will be made to the Department of Agriculture, Water and the Environment in accordance
with the relevant approval requirements.

Incident investigation
All incidents will be investigated to determine the casual factors and associated underlying root causes.
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Attachment 1
Santos Standard - Chemical Spill Checklist
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Appendix 11 – Peer Review Checklists
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Dossier Review Checklist
Check if
Yes
No
All Chemicals (Tier 1, 2 and 3)

Dossier Section

Comments (if applicable)

Has the substance been correctly identified?
Have physical/chemical properties been documented?
Was the chemical listed on any data bases indicating chemical of
concern?
Environmental Hazard Assessment Complete?
Aquatic acute toxicity
Aquatic chronic toxicity
Terrestrial acute toxicity
Terrestrial chronic toxicity
Environmental Fate Assessment Complete?
Biodegradation
Environmental distribution
Bioaccumulation
PBT Assessment Complete?
Persistent
Bioaccumulative
Toxic
Categorisation Correct?
Tier 1
Tier 2
Tier 3
Tier 4

Additional Requirements for Tier 2 and 3 Chemicals
Human Health Hazard Assessment Complete?
Acute toxicity
Irritation/Corrosion
Skin
Eye
Sensitisation
Genotoxicity
in vitro
in vivo
Carcinogenicity
Repeated dose toxicity
Reproductive toxicity
Developmental toxicity
PNEC Development Complete?
Water
Soil

Additional Requirement for Tier 3 Chemicals
Has an assessment of cumulative impact(s) been completed?

Qualitative Assessment Review Checklist
Assessment Section

Check if
Yes
No
All Chemicals (Tier 2 and 3 )

Problem Formulation and Issue Identification
Bounds of the assessment defined (Tier 2, 3 or 4 components listed)?
Process and usage information provided for the chemical?
SDS attached?
Dossier attached?
Relevant soil and water guidelines detailed?
Hazard Assessment
Physical and chemical properties summarized?
PBT assessment findings described?
Human Health Hazard Assessment
Human toxicity endpoints described?
Risk‐based criteria for qualitatively assessing human health exposure defined?
Potential receptors and potentially complete exposure pathways identified for assessed uses?
Potential for exposure assessed in context of site setting and management protocols?
Key controls limiting potential for exposure detailed?
Environmental Hazard Assessment
Aquatic and terrestrial toxicity endpoints described?
Environmental fate properties which impact potential for toxicity evaluated?
Risk‐based criteria for qualitatively assessing ecological exposure defined?
Potential receptors and potentially complete exposure pathways identified for assessed uses?
Potential for exposure assessed in context of site setting and management protocols?
Key controls limiting potential for exposure detailed?
Risk Communication and Management
Key plans and/or systems applicable to the management and mitigation of risks associated with chemical
usage identified?

Comments (if applicable)

Qualitative Assessment Review Checklist
Check if
Yes
No

Assessment Section
All Chemicals (Tier 3)
Problem Formulation and Issue Identification
Bounds of the assessment defined (Tier 3 components listed)?
Process and usage information provided for the chemical?
SDS attached?
Dossier attached?
Relevant soil and water guidelines detailed?
Hazard Assessment
Physical and chemical properties summarized?
PBT assessment findings described?
Safety/Uncertainty Factors considered?
Human Health Hazard Assessment
Human toxicity endpoints described?
Risk‐based criteria for qualitatively assessing human health exposure defined?
Potential receptors and potentially complete exposure pathways identified for assessed uses?
Potential for exposure assessed in context of site setting and management protocols?
Key controls limiting potential for exposure detailed?
Environmental Hazard Assessment
Aquatic and terrestrial toxicity endpoints described?
Environmental fate properties which impact potential for toxicity evaluated?
Risk‐based criteria for qualitatively assessing ecological exposure defined?
Potential receptors and potentially complete exposure pathways identified for assessed uses?
Potential for exposure assessed in context of site setting and management protocols?
Key controls limiting potential for exposure detailed?
Exposure Assessment
Mass balance calculations conducted to identify the amount of the chemical used in the process?
Exposure point concentrations calculated for each applicable release scenario?
Risk Characterisation
Potential risks for complete exposure pathways assessed for MNES and non‐MNES receptors?
Risk ratios developed for potentially complete exposure pathways associated with applicable release scenarios?
Based on the magnitude and severity of the potential exposure, additional quantitative assessment provided relevant to end use?
Cumulative impact(s) assessed?
Uncertainty analysis complete?
Risk Communication and Management
Key plans and/or systems applicable to the management and mitigation of risks associated with chemical usage identified?

Comments (if applicable)

Chemical Risk Assessment – Santos Towrie Development
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EHS Support LLC

Register of Assessed Chemicals

Register of Assessed Chemicals
Date
25/11/20

Rev
0

Reason For Issue
Chemical Risk Assessment Santos Towrie Development

Register of Assessed Chemicals
Santos Towrie Development
Chemical Databases of
Concern Assessment Step

Document Control
Chemical Name

CAS No.

Overall PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step
4

Tier

2‐Propenoic acid, potassium salt, polymer with 2‐propenamide
2‐Propenoic acid, sodium salt, polymer with 2‐propenamide
Acetic Acid
Acrylamide, sodium acrylate polymer
Alcohols, C12‐15, ethoxylated
Alkanes, C11‐15‐iso‐
Aluminum oxide
Amides, coco, N,N‐bis (hydroxyethyl)
Amides, tall‐oil fatty, N,N‐bis(hydroxyethyl)
Barium Sulfate
Bentonite
Benzenesulfonic acid, dimethyl‐, sodium salt
Butyl alcohol

31212‐13‐2
25085‐02‐3
64‐19‐7
25987‐30‐8
68131‐39‐5
90622‐58‐5
1344‐28‐1
68603‐42‐9
68155‐20‐4
7727‐43‐7
1302‐78‐9
1300‐72‐7
71‐36‐3

25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT

Listed as a
COC on
relevant
databases?
No
No
No
No
No
No
No
No
No
No
No
No
No

C10‐C16 Alkylbenzenesulfonic acid

68584‐22‐5

25/11/20

NA

NA

Not a PBT

No

No

No

No

No

No

2

Insufficient data
quality for
categorisation

2

Calcined petroleum coke

64743‐05‐1

25/11/20

NA

NA

Not a PBT

No

No

Yes

Will either incorporate
into sediment or float
to the surface.

No

No

1

1

1

Calcium Carbonate
Calcium Chloride
Calcium lignosulfonate
Calcium oxide
Cellophane
Choline Chloride
Citric Acid
Coffee Extract
Dazomet [3,5‐Dimethyl‐1,3,5‐thiadiazinane‐2‐thione Thiazone]
Diethanolamine
Diethylene glycol monobutyl ether
3,5,7‐Triaza‐1‐azoniatricyclo[3.3.1.13,7]decane,1‐(3‐chloro‐2‐propenyl)‐ , chloride (CTAC)
1,3‐Dichloropropene
Dichloromethane (methylene chloride)
Hexamethylenetetramine
Ethanol
Ethyl hexanol
Ethylene glycol
Ethylene glycol monobutyl ether
Ethylene oxide / propylene oxide copolymer
Ethylene oxide / propylene oxide copolymer
Fatty Acid Ester
Fatty Acids Ester
Fatty acids, tall‐oil, ethoxylated
Food red 10

471‐34‐1
10043‐52‐4
6834‐92‐0
1305‐78‐8
9005‐81‐6
67‐48‐1
77‐92‐9
68916‐18‐7
533‐74‐4
111‐42‐2
112‐34‐5
4080‐31‐3
542‐75‐6
75‐09‐2
100‐97‐0
64‐17‐5
104‐76‐7
107‐21‐1
111‐76‐2
9082‐00‐2
9003‐11‐6
10024‐47‐2
135800‐37‐2
61791‐00‐2
3734‐67‐6

25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
NA
NA
NA
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT

No
No
No
No
No
No
No
No
No
No
No
No
NA
NA
NA
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
NA
NA
NA
No
No
No
No
No
Yes
No
No
No
No

NA
NA
Yes
NA
No
No
No
No
No
No
No
No
NA
NA
NA
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
NA
NA
NA
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
NA
NA
NA
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
NA
NA
NA
No
No
No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1
No data
1
1
No data
NA
NA
NA
1
2
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
3
1
1
2
b
NA
b
NA
b
NA
1
2
1
1
1c
1
1
1
1
1

Glutaraldehyde

111‐30‐8

25/11/20

NA

NA

Not a PBT

No

No

No

No

No

Yes

Glycerine
Glyoxal
Graphite

56‐81‐5
107‐22‐2
7782‐42‐5

25/11/20
25/11/20
25/11/20

NA
NA
NA

NA
NA
NA

Not a PBT
Not a PBT
Not a PBT

No
No
No

No
No
No

No
No
NA

No
No
No

No
No
No

1
1
1

3
1
1
1

Guar gum

9000‐30‐0

25/11/20

NA

NA

Not a PBT

No

No

No

No

No

1

1

1

Hemicellulase enzyme

9025‐56‐3

25/11/20

NA

NA

Not a PBT

No

No

No

No

No

No
No
No
Potentially
Yes
No

1
1
1
1
1
1
1
1
3
1
1
2
NA
NA
NA
1
2
1
1
1
1
1
1
1
1
2 (fish &
inverts), 3
(algae)
1
1
1

1

1

Hydrochloric Acid

7647‐01‐0

25/11/20

NA

NA

Not a PBT

No

No

NA

No

No

No

Hydrotreated light petroleum distillate
Iron oxide
Isopropanol
Isotridecanol, ethoxylated

64742‐47‐8
1309‐37‐1
67‐63‐0
69011‐36‐5

25/11/20
25/11/20
25/11/20
25/11/20

NA
NA
NA
NA

NA
NA
NA
NA

Not a PBT
Not a PBT
Not a PBT
Not a PBT

No
No
No
No

No
No
No
No

No
NA
No
No

No
No
No
No

No
No
No
No

No
No
No
No

1
1 (fish), 3
(algae &
inverts)
(ECHA)
1
1
1
2

Chemical
Assessment
Date

Independent
1
Peer Reviewer

Chemical
Re‐evaluation
Date

Assessment 2

Identified as
Polymer of
Low Concern

P criteria
fulfilled?

Other P Concerns

B criteria
fulfilled?

No
Yes
No
Yes
No
No
No
No
No
No
No
No
No

Yes
Yes
No
Yes
No
Yes
NA
No
No
NA
NA
No
No

No
No
No
No
No
No
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1
1
1
1
1

1
1
1
1a
1
2
1
2
1
1
1
1
1

a

2

No data
1
1
1
2

3
1
1
1
2

Page 1 of 4

Register of Assessed Chemicals
Santos Towrie Development

Assessed Activity(ies)
Chemical Name

CAS No.
Drilling and
Completions

2‐Propenoic acid, potassium salt, polymer with 2‐propenamide
2‐Propenoic acid, sodium salt, polymer with 2‐propenamide
Acetic Acid
Acrylamide, sodium acrylate polymer
Alcohols, C12‐15, ethoxylated
Alkanes, C11‐15‐iso‐
Aluminum oxide
Amides, coco, N,N‐bis (hydroxyethyl)
Amides, tall‐oil fatty, N,N‐bis(hydroxyethyl)
Barium Sulfate
Bentonite
Benzenesulfonic acid, dimethyl‐, sodium salt
Butyl alcohol

31212‐13‐2
25085‐02‐3
64‐19‐7
25987‐30‐8
68131‐39‐5
90622‐58‐5
1344‐28‐1
68603‐42‐9
68155‐20‐4
7727‐43‐7
1302‐78‐9
1300‐72‐7
71‐36‐3

X
X

X
X
X
X

C10‐C16 Alkylbenzenesulfonic acid

68584‐22‐5

Calcined petroleum coke
Calcium Carbonate
Calcium Chloride
Calcium lignosulfonate
Calcium oxide
Cellophane
Choline Chloride
Citric Acid
Coffee Extract
Dazomet [3,5‐Dimethyl‐1,3,5‐thiadiazinane‐2‐thione Thiazone]
Diethanolamine
Diethylene glycol monobutyl ether
3,5,7‐Triaza‐1‐azoniatricyclo[3.3.1.13,7]decane,1‐(3‐chloro‐2‐propenyl)‐ , chloride (CTAC)
1,3‐Dichloropropene
Dichloromethane (methylene chloride)
Hexamethylenetetramine
Ethanol
Ethyl hexanol
Ethylene glycol
Ethylene glycol monobutyl ether
Ethylene oxide / propylene oxide copolymer
Ethylene oxide / propylene oxide copolymer
Fatty Acid Ester
Fatty Acids Ester
Fatty acids, tall‐oil, ethoxylated
Food red 10

Hydraulic
Fracturing

Water
Treatment

Assessed Use(s)
Residual
Drilling
Material
X
X

Irrigation

Stockwatering Surface Water

Dust
Supression/
Construction

X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X

X

X

X

X

64743‐05‐1

X

X

X

X

X

471‐34‐1
10043‐52‐4
6834‐92‐0
1305‐78‐8
9005‐81‐6
67‐48‐1
77‐92‐9
68916‐18‐7
533‐74‐4
111‐42‐2
112‐34‐5
4080‐31‐3
542‐75‐6
75‐09‐2
100‐97‐0
64‐17‐5
104‐76‐7
107‐21‐1
111‐76‐2
9082‐00‐2
9003‐11‐6
10024‐47‐2
135800‐37‐2
61791‐00‐2
3734‐67‐6

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Glutaraldehyde

111‐30‐8

X

X

X

X

X

Glycerine
Glyoxal
Graphite

56‐81‐5
107‐22‐2
7782‐42‐5

X
X
X

X
X
X

X
X
X

X
X
X

X
X
X

Guar gum

9000‐30‐0

X

X

X

X

Hemicellulase enzyme

9025‐56‐3

X

X

X

X

Hydrochloric Acid

7647‐01‐0

X

X

X

X

Hydrotreated light petroleum distillate
Iron oxide
Isopropanol
Isotridecanol, ethoxylated

64742‐47‐8
1309‐37‐1
67‐63‐0
69011‐36‐5

X
X
X
X

X
X
X
X

X
X
X
X

X
X

X
X

X
X
X

X
X
X
X

X
X

X

X
X

X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X

X

X
X
X
X

TBA
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Chemical Databases of
Concern Assessment Step

Document Control
Chemical Name

Lactose
Lecithins
Magnesium oxide
Melamine, formaldehyde, sodium bisulfite polymer
Methanol
Mixture of dimer and trimer fatty acids of indefinite composition derived from tall oil
Modified bentonite
Monoethanolamine borate
Polyalkylene Glycol Monobutyl Ether
Polypropylene
Polypropylene Glycol
Portland Cement
Potassium Chloride
Potassium Hydroxide
Potassium pyrophosphate
Quaternary Ammonium Compounds
Silicic Acid, Potassium Salt
Silicone based emulsion neutralised polyacrylic based stabiliser
Sodium Bicarbonate
Sodium Carbonate
Sodium Carboxymethylcellulose
Sodium Chloride
Sodium Dodecyl Sulfate
Sodium Hydroxide
Sodium lignosulfonate
Sodium nitrite
Sodium persulfate
Sodium Polyacrylate
Sodium polynaphthalene sulfonate
Sodium silicate
Sodium Sulfate
Soybean oil
Starch
Tributyl tetradecyl phosphonium chloride
Vinylamide/vinyl sulfonated polymer
Xanthan Gum
Silica
Crystalline silica, cristobalite
Crystalline silica, quartz
Crystalline silica, tridymite
Diatomaceous earth
Wood Products
Almond Hulls
Nut Hulls
Walnut hulls
Wood fiber

CAS No.

Overall PBT
Assessment 2

Chemical
Assessment
Date

Independent
1
Peer Reviewer

Chemical
Re‐evaluation
Date

63‐42‐3
8002‐43‐5
1309‐48‐4
64787‐97‐9
67‐56‐1
61790‐12‐3
71011‐24‐0
26038‐87‐9
9038‐95‐3
9003‐07‐0
25322‐69‐4
65997‐15‐1
7447‐40‐7
1310‐58‐3
7320‐34‐5
61788‐63‐4
1312‐76‐1
NS
144‐55‐8
497‐19‐8
9004‐32‐4
7647‐14‐5
151‐21‐3
1310‐73‐2
8061‐51‐6
7632‐00‐0
7775‐27‐1
9003‐04‐7
9008‐63‐3
1344‐09‐8
7757‐82‐6
8001‐22‐7
9005‐25‐8
81741‐28‐8
110897‐64‐8
11138‐66‐2

25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20
25/11/20

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT
Not a PBT

Listed as a
COC on
relevant
databases?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

14464‐46‐1
14808‐60‐7
15468‐32‐3
61790‐53‐2

25/11/20
25/11/20
25/11/20
25/11/20

NA
NA
NA
NA

NA
NA
NA
NA

Not a PBT
Not a PBT
Not a PBT
Not a PBT

NS
Mixture
Mixture (1756)
Mixture (1757)

25/11/20
25/11/20
25/11/20
25/11/20

NA
NA
NA
NA

NA
NA
NA
NA

Not a PBT
Not a PBT
Not a PBT
Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step
4

Tier

Identified as
Polymer of
Low Concern

P criteria
fulfilled?

Other P Concerns

B criteria
fulfilled?

No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

No
No
NA
No
No
No
Yes
No
No
Yes
No
NA
NA
NA
NA
No
NA
Yes
NA
No
Yes
NA
No
NA
Yes
NA
NA
Yes
Yes
NA
NA
No
No
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No

No
No
No
No

NA
NA
NA
NA

No
No
No
No

No
No
No
No

No
No
No
No

T criteria
fulfilled?

Acute
3
Toxicity

Chronic
3
Toxicity

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
No data
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1

1
1
1
1
1
1
1
1
1
1d
1
1
1
1
1
3
1
1a
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1

No
No
No
No

No
No
No
No

No
No
No
No

1
1
1
1

1
1
1
1

1e
1e
1e
1e

No
No
No
No

No
No
No
No

No
No
No
No

1
1
1
1

1
1
1
1

1e
1e
e
1
e
1

Footnotes:
1 ‐ Only required for any new chemicals (post submission and approval of the initial CRAR)
2 = PBT Assessment based on PBT Framework.
3 = Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework in Table 2‐1).
4 = Categorisation as defined in assessment framework (see Table 2‐1).
Tier 1 ‐ Hazard Assessment only.
Tier 2 ‐ Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qualitative discussion of risk.
Tier 3 ‐ Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
a ‐ Similar polymers grouped together. See assessment for CAS NO.25085‐02‐3
b ‐ Impurities present at de minimus levels. See assessment for CAS NO. 4080‐31‐3
c ‐ Similar polymers grouped together. See assessment for CAS NO. 9003‐11‐6
d ‐ Similar polymers grouped together. See assessment for CAS NO. 25322‐69‐4
e ‐ Similar chemicals grouped together
Notes:
NA = not applicable
NS = not supplied
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Assessed Activity(ies)
Chemical Name

CAS No.
Drilling and
Completions

Lactose
Lecithins
Magnesium oxide
Melamine, formaldehyde, sodium bisulfite polymer
Methanol
Mixture of dimer and trimer fatty acids of indefinite composition derived from tall oil
Modified bentonite
Monoethanolamine borate
Polyalkylene Glycol Monobutyl Ether
Polypropylene
Polypropylene Glycol
Portland Cement
Potassium Chloride
Potassium Hydroxide
Potassium pyrophosphate
Quaternary Ammonium Compounds
Silicic Acid, Potassium Salt
Silicone based emulsion neutralised polyacrylic based stabiliser
Sodium Bicarbonate
Sodium Carbonate
Sodium Carboxymethylcellulose
Sodium Chloride
Sodium Dodecyl Sulfate
Sodium Hydroxide
Sodium lignosulfonate
Sodium nitrite
Sodium persulfate
Sodium Polyacrylate
Sodium polynaphthalene sulfonate
Sodium silicate
Sodium Sulfate
Soybean oil
Starch
Tributyl tetradecyl phosphonium chloride
Vinylamide/vinyl sulfonated polymer
Xanthan Gum
Silica
Crystalline silica, cristobalite
Crystalline silica, quartz
Crystalline silica, tridymite
Diatomaceous earth
Wood Products
Almond Hulls
Nut Hulls
Walnut hulls
Wood fiber

63‐42‐3
8002‐43‐5
1309‐48‐4
64787‐97‐9
67‐56‐1
61790‐12‐3
71011‐24‐0
26038‐87‐9
9038‐95‐3
9003‐07‐0
25322‐69‐4
65997‐15‐1
7447‐40‐7
1310‐58‐3
7320‐34‐5
61788‐63‐4
1312‐76‐1
NS
144‐55‐8
497‐19‐8
9004‐32‐4
7647‐14‐5
151‐21‐3
1310‐73‐2
8061‐51‐6
7632‐00‐0
7775‐27‐1
9003‐04‐7
9008‐63‐3
1344‐09‐8
7757‐82‐6
8001‐22‐7
9005‐25‐8
81741‐28‐8
110897‐64‐8
11138‐66‐2

Hydraulic
Fracturing

Water
Treatment

Assessed Use(s)
Residual
Drilling
Material

X
X
X
X
X
X
X

X

X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X

X
X
X
X

X
X

X
X
X

X
X

X
X

14464‐46‐1
14808‐60‐7
15468‐32‐3
61790‐53‐2

X
X
X
X

X
X
X
X

NS
Mixture
Mixture (1756)
Mixture (1757)

X
X
X
X

X
X
X
X

Irrigation
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Stockwatering Surface Water
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Dust
Supression/
Construction

TBA

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Footnotes:
1 ‐ Only required for any new chemicals (post submission and approval of the initial CRAR)
2 = PBT Assessment based on PBT Framework.
3 = Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework in Table 2‐1).
4 = Categorisation as defined in assessment framework (see Table 2‐1).
Tier 1 ‐ Hazard Assessment only.
Tier 2 ‐ Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qu
Tier 3 ‐ Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
a ‐ Similar polymers grouped together. See assessment for CAS NO.25085‐02‐3
b ‐ Impurities present at de minimus levels. See assessment for CAS NO. 4080‐31‐3
c ‐ Similar polymers grouped together. See assessment for CAS NO. 9003‐11‐6
d ‐ Similar polymers grouped together. See assessment for CAS NO. 25322‐69‐4
e ‐ Similar chemicals grouped together
Notes:
NA = not applicable
NS = not supplied
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Appendix C

EHS Support LLC

Tier 1 Chemicals

Appendix.ϭ SafetyDataSheets

Appendix C1
Product by Drilling Fluid Cross‐Reference
Product
ALDACIDE G
BARABUF
BARACARB Size
BARADEFOAM‐HP
BARAZAN D
Barite
BAROFIBRE
BAROLIFT
Bentonite
BORE‐HIB
Calcium Carbonate Size
Caustic soda
Citric Acid
CON‐DET
DEXTRID LTE
DIAMOND SEAL
DRIL‐N‐SLIDE
DUO‐SQUEEZE H
EZ MUD DP
Fresh Water
KCl
KWIKSEAL
KWIKSEAL Size
Lime
PAC L
QUIK‐FREE
Soda Ash
Sodium Bicarbonate
Sodium Chloride
STEELSEAL Size
STOPPIT
THERMA‐THIN

Use
Biocide
pH Control
Bridging Agent
Defoamer
Viscosifier
Weight Additive
Loss Circulation
Suspending Agent
Weight Additive
Shale Stabilizer
pH Control
pH Control
Scale Remover, pH Control
Anionic Surfactant
Fluid Loss Additive
Loss Circulation
Lubricant
Lost Circulation Material
Shale Inhibitor
Brine
Loss Circulation
Loss Circulation
pH Control
Fluid Loss Additive
Spotting Fluid
Buffer
Buffer
Additive
Loss Circulation
Lost Circulation Material
Thinner

KCl/Polymer
Mud System
X
X

X

KCl/Polymer
Inhibitive
LCM Pill 1 LCM Pill 2 LCM Pill 3
Mud ‐ Stuck Pipe Mud System
X

X
X

X

X

X

X
X

X
X
X

X

X
X
X

X

X

X

X
X

X

X

X
X

X
X

X
X

X
X
X

X
X
X

X
X
X

X
X
X
X
X

X
X

X

X

X
X
X

X
X

X

X
X
X
X
X

X
X
X

X
X
X

X
X
X
X

X
X
X
X
X

X

X

X

X
X

X

X

X

X

X

X

X
X

X

X
X

X

SAFETY DATA SHEET
ALDACIDE® G ANTIMICROBIAL
Revision Date:

13-Oct-2017

Revision Number: 2

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

ALDACIDE® G ANTIMICROBIAL

Other means of Identification

Synonyms

None

Hazardous Material Number:

HB003462

Recommended use of the chemical and restrictions on use
Recommended Use
Biocide
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

Classification of the hazardous chemical
Acute Oral Toxicity
Acute inhalation toxicity - vapor
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Respiratory Sensitization
Skin Sensitization
Reproductive Toxicity
Specific Target Organ Toxicity - (Single Exposure)
Acute Aquatic Toxicity

Category 4 - H302
Category 3 - H331
Category 1 - H314
Category 1 - H318
Category 1 - H334
Category 1 - H317
Category 1B - H360
Category 3 - H335
Category 1 - H400

_____________________________________________________________________________________________
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ALDACIDE® G ANTIMICROBIAL

Revision Date: 13-Oct-2017

_____________________________________________________________________________________________
Chronic Aquatic Toxicity
Category 3 - H412
Label elements, including precautionary statements
Hazard Pictograms

Signal Word

DANGER

Hazard Statements:

H302 - Harmful if swallowed
H314 - Causes severe skin burns and eye damage
H317 - May cause an allergic skin reaction
H318 - Causes serious eye damage
H331 - Toxic if inhaled
H334 - May cause allergy or asthma symptoms or breathing difficulties if inhaled
H335 - May cause respiratory irritation
H360 - May damage fertility or the unborn child
H400 - Very toxic to aquatic life
H412 - Harmful to aquatic life with long lasting effects

Precautionary Statements
Prevention

Response

Storage
Disposal
Contains
Substances
Glutaraldehyde
Methanol

P201 - Obtain special instructions before use
P202 - Do not handle until all safety precautions have been read and understood
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P264 - Wash face, hands and any exposed skin thoroughly after handling
P270 - Do not eat, drink or smoke when using this product
P271 - Use only outdoors or in a well-ventilated area
P272 - Contaminated work clothing should not be allowed out of the workplace
P273 - Avoid release to the environment
P280 - Wear protective gloves/protective clothing/eye protection/face protection
P281 - Use personal protective equipment as required
P285 - In case of inadequate ventilation wear respiratory protection
P301 + P312 - IF SWALLOWED: Call a POISON CENTER or doctor/physician if you feel
unwell
P330 - Rinse mouth
P303 + P361 + P353 - IF ON SKIN (or hair): Take off immediately all contaminated clothing.
Rinse skin with water [or shower].
P363 - Wash contaminated clothing before reuse
P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing
P310 - Immediately call a POISON CENTER or doctor/physician
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P391 - Collect spillage
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations
CAS Number
111-30-8
67-56-1

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
_____________________________________________________________________________________________
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Revision Date: 13-Oct-2017

_____________________________________________________________________________________________
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

Glutaraldehyde

111-30-8

10 - 30%

Methanol

67-56-1

0.1 - 1%

GHS Classification Australia
Acute Tox. 3 (H301)
Acute Tox. 2 (H330)
Skin Corr. 1B (H314)
Eye Corr. 1 (H318)
Resp. Sens. 1 (H334)
Skin Sens. 1 (H317)
STOT SE 3 (H335)
Aquatic Acute 1 (H400)
Aquatic Chronic 2 (H411)
Acute Tox. 3 (H301)
Acute Tox. 3 (H311)
Acute Tox. 3 (H331)
Repr. 1B (H360)
STOT SE 1 (H370)
Flam. Liq. 2 (H225)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
Immediately flush eyes with large amounts of water for at least 30 minutes. Seek
prompt medical attention.
In case of contact, immediately flush skin with plenty of soap and water for at least
30 minutes and remove contaminated clothing, shoes and leather goods
immediately. Get medical attention immediately.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes severe eye irritation which may damage tissue. Causes severe skin irritation with tissue destruction. May
cause allergic skin reaction. May cause allergic respiratory reaction. May cause respiratory irritation. Harmful if
swallowed. Toxic if inhaled. Potential reproductive hazard. May cause birth defects.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
_____________________________________________________________________________________________
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Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Ensure adequate ventilation. Avoid breathing vapors. Avoid contact with skin, eyes and
clothing. Evacuate all persons from the area. Use only competent persons for cleanup.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Use appropriate protective equipment. Ensure adequate ventilation. Avoid breathing vapors. Avoid breathing mist. Avoid contact
with eyes, skin, or clothing. Wash hands after use. Launder contaminated clothing before reuse.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from acids. Store away from alkalis. Store in a well ventilated area. Keep container closed when not in use. Store
locked up. Product has a shelf life of 36 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Glutaraldehyde
111-30-8
Methanol
67-56-1

Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

0.1 ppm
TWA: 200 ppm
TWA: 262 mg/m3
STEL: 250 ppm
STEL: 328 mg/m3

Not applicable
TWA: 200 ppm
STEL: 250 ppm

Use in a well ventilated area. Local exhaust ventilation should be used in areas without
good cross ventilation. If vapors are strong enough to be irritating to the nose or eyes, the
TLV is probably being exceeded and special ventilation or respiratory protection maybe
required.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Organic vapor respirator.
_____________________________________________________________________________________________
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Use gloves which are suitable for the chemicals present in this product as well as other
Hand Protection
environmental factors in the workplace.
Wear impervious protective clothing, including boots, gloves, lab coat, apron, rain jacket,
Skin Protection
pants or coverall, as appropriate, to prevent skin contact.
Chemical goggles; also wear a face shield if splashing hazard exists.
Eye Protection
Eyewash fountains and safety showers must be easily accessible.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Sharp
Odor:

Clear light yellow
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
3.1-4.5
(-5) - (-10) °C
No data available
100.5 °C / 213 °F
No data available
0.9
0.2 mmHg
0.8
1.064
Soluble in water
No data available
-0.333
> 275 °C / > 527 °F
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
Keep away from heat, sparks and flame.
10.5. Incompatible materials
Strong acids. Strong alkalis.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation; Ingestion.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes severe eye irritation which may damage tissue. Causes severe skin irritation with tissue destruction. May
cause allergic skin reaction. May cause allergic respiratory reaction. May cause respiratory irritation. Harmful if
_____________________________________________________________________________________________
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swallowed. Toxic if inhaled. Potential reproductive hazard. May cause birth defects.
Toxicology data for the components
Substances
Glutaraldehyde
Methanol

CAS Number
111-30-8
67-56-1

LD50 Oral
50 mg/kg (Guinea Pig)
300 mg/kg-bw (human)
< 790 to 13,000 mg/kg (rat)

LD50 Dermal
560 μL/kg (Rabbit)
1000 mg/kg-bw (human)
17,100 mg/kg (rabbit)

LC50 Inhalation
0.28-0.5 mg/L (Rat) 4h
10 mg/L (human, 4h, vapor)

Immediate, delayed and chronic health effects from exposure
Toxic if inhaled. Causes severe respiratory irritation. May cause allergic respiratory
Inhalation
reaction. Inhalation of vapors may result in skin sensitization.
Causes severe eye irritation which may damage tissue.
Eye Contact
Causes severe burns. May cause an allergic skin reaction.
Skin Contact
Harmful if swallowed. Causes burns of the mouth, throat and stomach.
Ingestion

Chronic Effects/Carcinogenicity Prolonged or repeated exposure can cause delayed kidney damage.
Exposure Levels
No data available
Interactive effects
Skin disorders. Lung disorders. Liver disorders.
Data limitations
No data available

Glutaraldehyde
Methanol

CAS Number Skin corrosion/irritation
111-30-8
Causes severe skin irritation with tissue destruction. (Rabbit)
67-56-1
Non-irritating to the skin (Rabbit)

Substances
Glutaraldehyde
Methanol

CAS Number Serious eye damage/irritation
111-30-8
Causes severe eye irritation which may damage tissue. (Rabbit)
67-56-1
Non-irritating to the eye (Rabbit)

Substances
Glutaraldehyde
Methanol

CAS Number Skin Sensitization
111-30-8
Skin sensitizer in guinea pig.
67-56-1
Did not cause sensitization on laboratory animals (guinea pig)

Substances
Glutaraldehyde
Methanol

CAS Number Respiratory Sensitization
111-30-8
May cause sensitization by inhalation
67-56-1
No information available

Substances
Glutaraldehyde
Methanol

CAS Number Mutagenic Effects
111-30-8
In vivo tests did not show mutagenic effects.
67-56-1
The weight of evidence from available in vitro and in vivo studies indicates that this substance is not
expected to be mutagenic.

Substances
Glutaraldehyde
Methanol

CAS Number Carcinogenic Effects
111-30-8
Did not show carcinogenic effects in animal experiments
67-56-1
No data of sufficient quality are available.

Substances
Glutaraldehyde
Methanol

CAS Number Reproductive toxicity
111-30-8
Not a confirmed teratogen or embryotoxin.
67-56-1
Experiments have shown reproductive toxicity effects on laboratory animals

Substances
Glutaraldehyde
Methanol

CAS Number STOT - single exposure
111-30-8
No information available
67-56-1
May cause disorder and damage to the Central Nervous System (CNS)

Substances
Glutaraldehyde

CAS Number STOT - repeated exposure
111-30-8
May cause disorder and damage to the Kidney

Substances

_____________________________________________________________________________________________
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Methanol

67-56-1

No data of sufficient quality are available.

Substances
Glutaraldehyde
Methanol

CAS Number Aspiration hazard
111-30-8
Not applicable
67-56-1
Not applicable

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Glutaraldehyde

111-30-8

Methanol

67-56-1

Toxicity to Invertebrates
Toxicity to
Microorganisms
EC50 (17h) 6.65 mg/L
EC50(48h): 0.35 mg/L
LC50(96h): 10 mg/L
EC50(72h): 0.61 mg/L
(Pseudomonas putida)
(Daphnia magna)
(Lepomis macrochirus)
(Desmodesmus
EC50(48h): 0.7 mg/L
NOEC(97d): 1.6 mg/L
subspicatus)
(Acartia tonsa)
(Oncorhynchus mykiss)
EC50(72h): 0.5 mg/L
NOEC(21d): 0.13 mg/L
LC50(96h): 3.5 mg/L
(Skeletonema costatum)
(Daphnia magna)
(Oncorhynchus mykiss)
EC50(48h): 0.1 mg/L
LC50(96h): 60 mg/L
(Acartia tonsa)
(Scophthalmus maximus)
EC50 (96 h) =22000 mg/L LC50 (96 h) =15400 mg/L IC50 (3h) > 1000 mg/L EC50 (96 h) =18260 mg/L
(activated sludge)
(Dapnia magna)
(Lepomis macrochirus)
(Pseudokirchnerella
NOEC (21 d) =208 mg/L
EC50 (200 h) =14536
subcapitata)
(Dapnia magna)
NOEC (8 d) =8000 mg/L mg/L (Oryzias latipes)
(Scenedesmus
quadricauda)
Toxicity to Algae

Toxicity to Fish

12.2. Persistence and degradability
Readily biodegradable
Substances
Glutaraldehyde
Methanol

CAS Number
111-30-8
67-56-1

12.3. Bioaccumulative potential
Does not bioaccumulate.
Substances
Glutaraldehyde
Methanol

CAS Number
111-30-8
67-56-1

Log Pow
-0.36
Not Bioaccumulative; BCF=1

Substances
Glutaraldehyde

CAS Number
111-30-8

Methanol

67-56-1

Mobility
Potential for mobility in soil is high (Koc between 50 and
150). Given its very low Henry'sconstant (3.3E-08
atm*m3/mole; 25 °C Measured), volatilization from natural
bodies of water or moist soil is not expected to be an
important fate process.
No information available

Persistence and Degradability
Readily biodegradable (75% @ 28d)
Readily biodegradable (95% @ 20d)

12.4. Mobility in soil

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
_____________________________________________________________________________________________
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Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
EMS:
IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN3265
Corrosive Liquid, Acidic, Organic, N.O.S. (Contains Glutaraldehyde)
8
II
Marine Pollutant
UN3265
Corrosive Liquid, Acidic, Organic, N.O.S. (Contains Glutaraldehyde)
8
II
Marine Pollutant

EmS F-A, S-B
UN3265
Corrosive Liquid, Acidic, Organic, N.O.S. (Contains Glutaraldehyde)
8
II
Marine Pollutant

Special precautions during transport
None
HazChem Code

2X

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
S6
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
_____________________________________________________________________________________________
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13-Oct-2017

Revision Note
Full text of H-Statements referred to under sections 2 and 3
H301 - Toxic if swallowed
H302 - Harmful if swallowed
H314 - Causes severe skin burns and eye damage
H317 - May cause an allergic skin reaction
H318 - Causes serious eye damage
H330 - Fatal if inhaled
H331 - Toxic if inhaled
H334 - May cause allergy or asthma symptoms or breathing difficulties if inhaled
H335 - May cause respiratory irritation
H400 - Very toxic to aquatic life
H411 - Toxic to aquatic life with long lasting effects
H412 - Harmful to aquatic life with long lasting effects
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

BARABUF®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003483

Recommended use of the chemical and restrictions on use
Recommended Use
pH Control
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

Hazard Statements:

Not Classified
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Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal
Contains

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required. If swallowed,
observe victim for 24 hours; seek medical attention if indicated.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid creating and breathing dust. Ensure
_____________________________________________________________________________________________
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adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Ensure adequate ventilation. Avoid contact with eyes, skin, or clothing. Wash hands after use. Use
appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool, dry location. Product has a shelf life of 12 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Appropriate engineering controls
Engineering Controls

A well ventilated area to control dust levels.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally necessary.
Respiratory Protection
However, if significant exposures are likely then wear a Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Not normally necessary.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Powder
Physical State:
Odorless
Odor:
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density

White
Color
Odor Threshold: No information available
Values
10.5
> 2100 °C
No data available
No data available
No data available
No data available
No data available
No data available
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3.56
Specific Gravity
Partly soluble
Water Solubility
No data available
Solubility in other solvents
No data available
Partition coefficient: n-octanol/water
No data available
Autoignition Temperature
No data available
Decomposition Temperature
No data available
Viscosity
No information available
Explosive Properties
No information available
Oxidizing Properties
9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers. Strong acids. Avoid halogens. Prolonged contact with aluminum.
10.6. Hazardous decomposition products
Metal oxides.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
Not irritating to skin in rabbits.
Skin Contact
May cause abdominal pain, vomiting, nausea, and diarrhea.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Allergic skin and/or respiratory reaction. Liver and kidney disorders.
Data limitations
No data available
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12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
12.2. Persistence and degradability
12.3. Bioaccumulative potential

12.4. Mobility in soil
12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Contaminated packaging may be disposed of by: rendering packaging incapable of containing any substance, or treating
packaging to remove residual contents, or treating packaging to make sure the residual contents are no longer hazardous, or by
disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:

Not restricted
Not restricted
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Not applicable
Transport Hazard Class(es):
Not applicable
Packing Group:
Not applicable
Environmental Hazards:
Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

21-Aug-2017

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
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PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

BARACARB

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM004943

Recommended use of the chemical and restrictions on use
Recommended Use
Bridging Agent
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Carcinogenicity

Category 1A - H350

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H350 - May cause cancer by inhalation

Precautionary Statements
Prevention
Response
Storage
Disposal

P201 - Obtain special instructions before use
P202 - Do not handle until all safety precautions have been read and understood
P281 - Use personal protective equipment as required
P308 + P313 - IF exposed or concerned: Get medical advice/attention
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Crystalline silica, quartz

CAS Number

PERCENT (w/w)

14808-60-7

0.1 - 1%

GHS Classification Australia
Carc. 1A (H350)
STOT RE 1 (H372)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
_____________________________________________________________________________________________
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Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Not applicable

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation. Evacuate all persons from the area.
6.2. Environmental precautions
None known.
6.3. Methods and material for containment and cleaning up
Collect using dustless method and hold for appropriate disposal. Consider possible toxic or fire hazards associated with
contaminating substances and use appropriate methods for collection, storage and disposal.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. This product contains quartz, cristobalite, and/or tridymite which may become airborne
without a visible cloud. Avoid breathing dust. Avoid creating dusty conditions. Use only with adequate ventilation to keep
exposure below recommended exposure limits. Wear a NIOSH certified, European Standard En 149, or equivalent respirator when
using this product. Material is slippery when wet.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from acids. Store in a cool, dry location. Store locked up. Use good housekeeping in storage and work areas to prevent
accumulation of dust. Close container when not in use. Do not reuse empty container. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Crystalline silica, quartz
14808-60-7
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

TWA: 0.1 mg/m3

TWA: 0.025 mg/m3

Use approved industrial ventilation and local exhaust as required to maintain exposures
below applicable exposure limits.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
_____________________________________________________________________________________________
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industrial hygienist or other qualified professional based on the specific application of this
product.
Wear a NIOSH certified, European Standard EN 149 (FFP2/FFP3), AS/NZS 1715, or
Respiratory Protection
equivalent respirator when using this product.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Normal work gloves.
Wear clothing appropriate for the work environment. Dusty clothing should be laundered
before reuse. Use precautionary measures to avoid creating dust when removing or
laundering clothing.
Wear safety glasses or goggles to protect against exposure.
None known.
No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid Powder
Physical State:
Odorless
Odor:

White
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
8-9
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
2.7
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong acids.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide. Amorphous silica may transform at elevated temperatures to tridymite (870 C) or cristobalite
(1470 C).

11. Toxicological Information
_____________________________________________________________________________________________
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Information on routes of exposure
Eye or skin contact, inhalation.
Principle Route of Exposure
Symptoms related to exposure

Most Important Symptoms/Effects
Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease.
Toxicology data for the components
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

LD50 Oral
> 15000 mg/kg (human)

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
Inhaled crystalline silica in the form of quartz or cristobalite from occupational sources is
Inhalation
carcinogenic to humans (IARC, Group 1). There is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (IARC, Group 2A).
Breathing silica dust may cause irritation of the nose, throat, and respiratory passages.
Breathing silica dust may not cause noticeable injury or illness even though permanent lung
damage may be occurring. Inhalation of dust may also have serious chronic health effects
(See "Chronic Effects/Carcinogenicity" subsection below).
Eye Contact
Skin Contact
Ingestion

May cause mechanical irritation to eye.
None known.
None known.

Chronic Effects/Carcinogenicity Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a
progressive, disabling, and sometimes-fatal lung disease called silicosis.
Symptoms include cough, shortness of breath, wheezing, non-specific chest
illness, and reduced pulmonary function. This disease is exacerbated by smoking.
Individuals with silicosis are predisposed to develop tuberculosis.
Cancer Status: The International Agency for Research on Cancer (IARC) has
determined that crystalline silica inhaled in the form of quartz or cristobalite from
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic to
humans) and has determined that there is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (Group 2A - possible carcinogen to
humans). Refer to IARC Monograph 68, Silica, Some Silicates and Organic Fibres
(June 1997) in conjunction with the use of these minerals. The National Toxicology
Program classifies respirable crystalline silica as "Known to be a human
carcinogen". Refer to the 9th Report on Carcinogens (2000). The American
Conference of Governmental Industrial Hygienists (ACGIH) classifies crystalline
silica, quartz, as a suspected human carcinogen (A2). There is some evidence
that breathing respirable crystalline silica or the disease silicosis is associated with
an increased incidence of significant disease endpoints such as scleroderma (an
immune system disorder manifested by scarring of the lungs, skin, and other
internal organs) and kidney disease.

Exposure Levels
No data available
Interactive effects
Individuals with respiratory disease, including but not limited to asthma and bronchitis, or subject to eye irritation, should not be
exposed to quartz dust.
Data limitations
No data available
_____________________________________________________________________________________________
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Crystalline silica, quartz

CAS Number Skin corrosion/irritation
14808-60-7 Non-irritating to the skin

Substances
Crystalline silica, quartz

CAS Number Serious eye damage/irritation
14808-60-7 Non-irritating to the eye No information available

Substances
Crystalline silica, quartz

CAS Number Skin Sensitization
14808-60-7 No information available.

Substances
Crystalline silica, quartz

CAS Number Respiratory Sensitization
14808-60-7 No information available

Substances
Crystalline silica, quartz

CAS Number Mutagenic Effects
14808-60-7 Not regarded as mutagenic.

Substances
Crystalline silica, quartz

CAS Number Carcinogenic Effects
14808-60-7 Contains crystalline silica which may cause silicosis, a delayed and progressive lung disease. The
IARC and NTP have determined there is sufficient evidence in humans of the carcinogenicity of
crystalline silica with repeated respiratory exposure.

Substances
Crystalline silica, quartz

CAS Number Reproductive toxicity
14808-60-7 No information available

Substances
Crystalline silica, quartz

CAS Number STOT - single exposure
14808-60-7 No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Crystalline silica, quartz

CAS Number STOT - repeated exposure
14808-60-7 Causes damage to organs through prolonged or repeated exposure if inhaled: (Lungs)

Substances
Crystalline silica, quartz

CAS Number Aspiration hazard
14808-60-7 Not applicable

Substances

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Crystalline silica,
quartz

14808-60-7

Toxicity to Algae

Toxicity to Fish

EC50(72 h)=440 mg/L
(Pseudokirchneriella
subcapitata)

LL0(96 h)=10000 mg/L
(Danio rerio)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available LL50(24 h)>10000 mg/L
(Daphnia magna)

12.2. Persistence and degradability
The methods for determining biodegradability are not applicable to inorganic substances.
CAS Number
Persistence and Degradability
Substances
14808-60-7
The methods for determining biodegradability are
Crystalline silica, quartz
not applicable to inorganic substances.
12.3. Bioaccumulative potential
Does not bioaccumulate.
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Bioaccumulation
No information available

12.4. Mobility in soil
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Mobility
No information available

12.6. Other adverse effects
_____________________________________________________________________________________________
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Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations. Contaminated packaging may be disposed of by: rendering packaging incapable
of containing any substance, or treating packaging to remove residual contents, or treating packaging to make sure the residual
contents are no longer hazardous, or by disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
_____________________________________________________________________________________________
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None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

07-Aug-2018

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H350 - May cause cancer by inhalation
H372 - Causes damage to organs through prolonged or repeated exposure if inhaled
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
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SAFETY DATA SHEET
BaraDeFoam® HP
Revision Date:

10-Apr-2020

Revision Number: 22

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

BaraDeFoam® HP

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003504

Recommended use of the chemical and restrictions on use
Recommended Use
Defoamer
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

_____________________________________________________________________________________________
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
None known
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists. Remove
contaminated clothing and launder before reuse.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
_____________________________________________________________________________________________
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Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Keep floors clean of spills.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Keep container closed when not in use. Product has a shelf life of 36 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally necessary.
Respiratory Protection
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Normal work gloves.
Normal work coveralls.
Wear safety glasses or goggles to protect against exposure.
None known.
No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Mild sweet
Odor:

Clear colorless to pale yellow
Color
Odor Threshold: No information available

_____________________________________________________________________________________________
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Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
-15 °C
No data available
No data available
No data available
> 182 °C / > 357 °F (PMCC)
No data available
< 0.01 mmHg
>1
1
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
Keep away from heat, sparks and flame.
10.5. Incompatible materials
Strong oxidizers. Isocyanates. Strong acids.
10.6. Hazardous decomposition products
Aldehydes. Ketones. Organic acid vapors. Hydrocarbons. Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent
authority

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
_____________________________________________________________________________________________
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Heated vapors may cause respiratory irritation.
Inhalation
May cause mild eye irritation.
Eye Contact
Prolonged or repeated contact may cause skin irritation.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

_____________________________________________________________________________________________
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12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
_____________________________________________________________________________________________
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None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

10-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
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BARAZAN® D
Revision Date:

30-Apr-2020

Revision Number: 31

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

BARAZAN® D

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003534

Recommended use of the chemical and restrictions on use
Recommended Use
Viscosifier
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

_____________________________________________________________________________________________
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases. Organic dust in the presence of an ignition source can be explosive in high
concentrations. Good housekeeping practices are required to minimize this potential.
Special protective equipment and precautions for fire fighters
_____________________________________________________________________________________________
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Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Slippery when wet. Avoid creating or inhaling dust. Avoid contact with eyes, skin, or clothing. Ensure adequate ventilation. Wash
hands after use. Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a cool, dry location. Product has a shelf life of 24 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.

9. Physical and Chemical Properties
_____________________________________________________________________________________________
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9.1. Information on basic physical and chemical properties
Powder
White to off white
Physical State:
Color
Slight
Odor:
Odor Threshold: No information available
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
7 (1%)
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
1.6
Soluble in water
No data available
No data available
204 °C / 400 °F
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight
VOC Content (%)
Bulk Density

1000000
No data available
52.4 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available
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cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May impede respiration.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

12.4. Mobility in soil
_____________________________________________________________________________________________
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Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals
US TSCA Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
All components listed on inventory or are exempt.
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Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
_____________________________________________________________________________________________
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from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

BARITE

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM000105

Recommended use of the chemical and restrictions on use
Recommended Use
Weight Additive
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Carcinogenicity
Specific Target Organ Toxicity - (Repeated Exposure)

Category 1A - H350
Category 2 - H373

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H373 - May cause damage to organs through prolonged or repeated exposure if inhaled
H350i - May cause cancer by inhalation

Precautionary Statements
Prevention

Response
Storage
Disposal

P201 - Obtain special instructions before use
P202 - Do not handle until all safety precautions have been read and understood
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P281 - Use personal protective equipment as required
P314 - Get medical attention/advice if you feel unwell
P308 + P313 - IF exposed or concerned: Get medical advice/attention
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Crystalline silica, quartz

CAS Number

PERCENT (w/w)

14808-60-7

1 - 5%

GHS Classification Australia
Carc. 1A (H350)
STOT RE 1 (H372)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician
_____________________________________________________________________________________________
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5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
None anticipated
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Collect using dustless method and hold for appropriate disposal. Consider possible toxic or fire hazards associated with
contaminating substances and use appropriate methods for collection, storage and disposal.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
This product contains quartz, cristobalite, and/or tridymite which may become airborne without a visible cloud. Avoid breathing
dust. Avoid creating dusty conditions. Use only with adequate ventilation to keep exposure below recommended exposure limits.
Wear a NIOSH certified, European Standard En 149, or equivalent respirator when using this product. Material is slippery when
wet.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a well ventilated area. Keep container closed when not in use. Store locked up. Store in a cool, dry location. Use good
housekeeping in storage and work areas to prevent accumulation of dust. Close container when not in use. Do not reuse empty
container.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Crystalline silica, quartz
14808-60-7
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

TWA: 0.1 mg/m3

TWA: 0.025 mg/m3

Use approved industrial ventilation and local exhaust as required to maintain exposures
below applicable exposure limits.

_____________________________________________________________________________________________
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Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Wear a NIOSH certified, European Standard EN 149 (FFP2/FFP3), AS/NZS 1715, or
Respiratory Protection
equivalent respirator when using this product.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Normal work gloves.
Wear clothing appropriate for the work environment. Dusty clothing should be laundered
before reuse. Use precautionary measures to avoid creating dust when removing or
laundering clothing.
Wear safety glasses or goggles to protect against exposure.
None known.
No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

Pink to tan to gray
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
4.23
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight
VOC Content (%)

233.4
No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
None known.
10.6. Hazardous decomposition products
_____________________________________________________________________________________________
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Amorphous silica may transform at elevated temperatures to tridymite (870 C) or cristobalite (1470 C).

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease.
Toxicology data for the components
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

LD50 Oral
> 15000 mg/kg (human)

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
Breathing silica dust may cause irritation of the nose, throat, and respiratory passages.
Inhalation
Breathing silica dust may not cause noticeable injury or illness even though permanent lung
damage may be occurring. Inhalation of dust may also have serious chronic health effects
(See "Chronic Effects/Carcinogenicity" subsection below).
Eye Contact
Skin Contact
Ingestion

May cause mechanical irritation to eye.
None known.
None known.

Chronic Effects/Carcinogenicity Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a
progressive, disabling, and sometimes-fatal lung disease called silicosis.
Symptoms include cough, shortness of breath, wheezing, non-specific chest
illness, and reduced pulmonary function. This disease is exacerbated by smoking.
Individuals with silicosis are predisposed to develop tuberculosis.
Cancer Status: The International Agency for Research on Cancer (IARC) has
determined that crystalline silica inhaled in the form of quartz or cristobalite from
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic to
humans) and has determined that there is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (Group 2A - possible carcinogen to
humans). Refer to IARC Monograph 68, Silica, Some Silicates and Organic Fibres
(June 1997) in conjunction with the use of these minerals. The National Toxicology
Program classifies respirable crystalline silica as "Known to be a human
carcinogen". Refer to the 9th Report on Carcinogens (2000). The American
Conference of Governmental Industrial Hygienists (ACGIH) classifies crystalline
silica, quartz, as a suspected human carcinogen (A2).
Exposure Levels
No data available
Interactive effects
Individuals with respiratory disease, including but not limited to asthma and bronchitis, or subject to eye irritation, should not be
exposed to quartz dust.
Data limitations
No data available

Crystalline silica, quartz

CAS Number Skin corrosion/irritation
14808-60-7 Non-irritating to the skin

Substances

CAS Number Serious eye damage/irritation

Substances

_____________________________________________________________________________________________
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Crystalline silica, quartz

14808-60-7

Non-irritating to the eye No information available

Substances
Crystalline silica, quartz

CAS Number Skin Sensitization
14808-60-7 No information available.

Substances
Crystalline silica, quartz

CAS Number Respiratory Sensitization
14808-60-7 No information available

Substances
Crystalline silica, quartz

CAS Number Mutagenic Effects
14808-60-7 Not regarded as mutagenic.

Substances
Crystalline silica, quartz

CAS Number Carcinogenic Effects
14808-60-7 Contains crystalline silica which may cause silicosis, a delayed and progressive lung disease. The
IARC and NTP have determined there is sufficient evidence in humans of the carcinogenicity of
crystalline silica with repeated respiratory exposure.

Substances
Crystalline silica, quartz

CAS Number Reproductive toxicity
14808-60-7 No information available

Substances
Crystalline silica, quartz

CAS Number STOT - single exposure
14808-60-7 No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Crystalline silica, quartz

CAS Number STOT - repeated exposure
14808-60-7 Causes damage to organs through prolonged or repeated exposure if inhaled: (Lungs)

Substances
Crystalline silica, quartz

CAS Number Aspiration hazard
14808-60-7 Not applicable

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Crystalline silica,
quartz

14808-60-7

Toxicity to Algae

Toxicity to Fish

EC50(72 h)=440 mg/L
(Pseudokirchneriella
subcapitata)

LL0(96 h)=10000 mg/L
(Danio rerio)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available LL50(24 h)>10000 mg/L
(Daphnia magna)

12.2. Persistence and degradability
The methods for determining biodegradability are not applicable to inorganic substances.
CAS Number
Persistence and Degradability
Substances
14808-60-7
The methods for determining biodegradability are
Crystalline silica, quartz
not applicable to inorganic substances.
12.3. Bioaccumulative potential
Does not bioaccumulate.
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Bioaccumulation
No information available

12.4. Mobility in soil
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
_____________________________________________________________________________________________
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Safe handling and disposal methods
Follow all applicable community, national or regional regulations regarding waste management methods.
Disposal of any contaminated packaging
Follow all applicable national or local regulations. Contaminated packaging may be disposed of by: rendering packaging incapable
of containing any substance, or treating packaging to remove residual contents, or treating packaging to make sure the residual
contents are no longer hazardous, or by disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:

Does not apply.
Does not apply

_____________________________________________________________________________________________
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Does not apply.
Rotterdam Convention - Prior Informed Consent:
Does not apply.
Basel Convention - Hazardous Waste:

16. Other information
Date of preparation or review
Revision Date:

08-Jan-2019

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H350 - May cause cancer by inhalation
H372 - Causes damage to organs through prolonged or repeated exposure
H373 - May cause damage to organs through prolonged or repeated exposure if inhaled
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Revision Date:
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

BAROFIBRE®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003539

Recommended use of the chemical and restrictions on use
Recommended Use
Lost Circulation Material
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

Under normal conditions, first aid procedures are not required. Move person to
fresh air.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Organic dust in the presence of an ignition source can be explosive in high concentrations. Good housekeeping practices are
required to minimize this potential.
Special protective equipment and precautions for fire fighters
_____________________________________________________________________________________________
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Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid creating and breathing dust. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Avoid contact with eyes, skin, or clothing. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a dry location. Product has a shelf life of 36 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional. Dust/mist respirator.
(N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Safety glasses.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.
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9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid Powder
Physical State:
Odorless
Odor:

Tan
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Lower flammability limit
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
4.9 (1%)
190 °C
No data available
No data available
No data available
193 °C / 380 °F (PMCC)
0.29
No data available
No data available
No data available
1.3
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Bulk Density

No data available
24-31 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
None known.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances

CAS Number

LD50 Oral

LD50 Dermal

LC50 Inhalation
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No data available
No data available
No data available
Contains no hazardous NA
substances in
concentrations above
cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to

CAS Number
NA

Bioaccumulation
No information available
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the competent authority

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
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assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
_____________________________________________________________________________________________
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Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet

_____________________________________________________________________________________________

Page 8 / 8

SAFETY DATA SHEET
BAROLIFT®
Revision Date:

30-Apr-2020

Revision Number: 27

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

BAROLIFT®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003552

Recommended use of the chemical and restrictions on use
Recommended Use
Suspending Agent
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

Under normal conditions, first aid procedures are not required.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Carbon dioxide, dry chemical, foam.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
_____________________________________________________________________________________________
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Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid creating and breathing dust. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Avoid contact with eyes, skin, or clothing. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a dry location.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

A well ventilated area to control dust levels.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
_____________________________________________________________________________________________
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Solid
White
Physical State:
Color
Odorless
Odor:
Odor Threshold: No information available
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
0.91
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Bulk Density

No data available
14.5 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Aldehydes. Ketones. Organic acid vapors. Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available
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authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

12.4. Mobility in soil
Substances

CAS Number

Mobility

_____________________________________________________________________________________________
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Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
_____________________________________________________________________________________________
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Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
_____________________________________________________________________________________________
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

BENTONITE

Other means of Identification

Synonyms

None

Product Code:

HM000126

Recommended use of the chemical and restrictions on use
Recommended Use
Weight Additive
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia

E-mail Address

ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Carcinogenicity
Specific Target Organ Toxicity - (Repeated Exposure)

Category 2 - H351
Category 2 - H373

Label elements, including precautionary statements
Hazard pictograms

_____________________________________________________________________________________________
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Signal Word

Warning

Hazard Statements

H351 - Suspected of causing cancer
H373 - May cause damage to organs through prolonged or repeated exposure

Precautionary Statements
Prevention

Response
Storage
Disposal

P201 - Obtain special instructions before use
P202 - Do not handle until all safety precautions have been read and understood
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P281 - Use personal protective equipment as required
P308 + P313 - IF exposed or concerned: Get medical advice/attention
P314 - Get medical attention/advice if you feel unwell
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

Crystalline silica, quartz

14808-60-7

1 - 5%

Crystalline silica, cristobalite

14464-46-1

0.1 - 1%

Crystalline silica, tridymite

15468-32-3

0.1 - 1%

GHS Classification Australia
Carc. 2 (H351)
STOT RE 1 (H372)
Carc. 2 (H351)
STOT RE 1 (H372)
Carc. 2 (H351)
STOT RE 1 (H372)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.
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Symptoms caused by exposure

Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease. Potential carcinogen. Prolonged or repeated exposure may
cause damage to organs.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
None anticipated
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust.
6.2. Environmental precautions
None known.
6.3. Methods and material for containment and cleaning up
Collect using dustless method and hold for appropriate disposal. Consider possible toxic or fire hazards associated with
contaminating substances and use appropriate methods for collection, storage and disposal.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
This product contains quartz, cristobalite, and/or tridymite which may become airborne without a visible cloud. Avoid breathing
dust. Avoid creating dusty conditions. Use only with adequate ventilation to keep exposure below recommended exposure limits.
Wear a NIOSH certified, European Standard En 149, or equivalent respirator when using this product. Material is slippery when
wet.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Use good housekeeping in storage and work areas to prevent accumulation of dust. Close container when not in use. Do not reuse
empty container.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
_____________________________________________________________________________________________
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Substances
CAS Number
Australia NOHSC
ACGIH TLV-TWA
Crystalline silica, quartz
14808-60-7
TWA: 0.1 mg/m3
TWA: 0.025 mg/m3
Crystalline silica, cristobalite
14464-46-1
TWA: 0.1 mg/m3
TWA: 0.025 mg/m3
3
Crystalline silica, tridymite
15468-32-3
TWA: 0.1 mg/m
TWA: 0.05 mg/m3
Appropriate engineering controls
Engineering Controls

Use approved industrial ventilation and local exhaust as required to maintain exposures
below applicable exposure limits.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Wear a NIOSH certified, European Standard EN 149 (FFP2/FFP3), AS/NZS 1715, or
Respiratory Protection
equivalent respirator when using this product.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Normal work gloves.
Wear clothing appropriate for the work environment. Dusty clothing should be laundered
before reuse. Use precautionary measures to avoid creating dust when removing or
laundering clothing.
Wear safety glasses or goggles to protect against exposure.
None known.
No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

Various
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
9.9
No data available
No data available
No data available
No data available
No data available
No data available
No data available
2.65
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
_____________________________________________________________________________________________
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10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Hydrofluoric acid.
10.6. Hazardous decomposition products
Amorphous silica may transform at elevated temperatures to tridymite (870 C) or cristobalite (1470 C).

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease. Potential carcinogen. Prolonged or repeated exposure may
cause damage to organs.
Numerical measures of toxicity
Toxicology data for the components
Substances
Crystalline silica, quartz
Crystalline silica,
cristobalite
Crystalline silica,
tridymite

CAS Number
14808-60-7
14464-46-1

LD50 Oral
> 15000 mg/kg (human)
>15,000 mg/kg (Human)

LD50 Dermal
No information available
No data available

LC50 Inhalation
No data available
No data available

15468-32-3

>15,000 mg/kg (Human)

No data available

No data available

Immediate, delayed and chronic health effects from exposure
Inhaled crystalline silica in the form of quartz or cristobalite from occupational sources is
Inhalation
carcinogenic to humans (IARC, Group 1). There is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (IARC, Group 2A).
Breathing silica dust may cause irritation of the nose, throat, and respiratory passages.
Breathing silica dust may not cause noticeable injury or illness even though permanent lung
damage may be occurring. Inhalation of dust may also have serious chronic health effects
(See "Chronic Effects/Carcinogenicity" subsection below).
Eye Contact
Skin Contact
Ingestion

May cause mechanical irritation to eye.
None known.
None known.

Chronic Effects/Carcinogenicity Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a
progressive, disabling, and sometimes-fatal lung disease called silicosis.
Symptoms include cough, shortness of breath, wheezing, non-specific chest
illness, and reduced pulmonary function. This disease is exacerbated by smoking.
Individuals with silicosis are predisposed to develop tuberculosis.
Cancer Status: The International Agency for Research on Cancer (IARC) has
determined that crystalline silica inhaled in the form of quartz or cristobalite from
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic to
humans) and has determined that there is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (Group 2A - possible carcinogen to
humans). Refer to IARC Monograph 68, Silica, Some Silicates and Organic Fibres
(June 1997) in conjunction with the use of these minerals. The National Toxicology
Program classifies respirable crystalline silica as "Known to be a human
carcinogen". Refer to the 9th Report on Carcinogens (2000). The American
_____________________________________________________________________________________________
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Conference of Governmental Industrial Hygienists (ACGIH) classifies crystalline
silica, quartz, as a suspected human carcinogen (A2). There is some evidence
that breathing respirable crystalline silica or the disease silicosis is associated with
an increased incidence of significant disease endpoints such as scleroderma (an
immune system disorder manifested by scarring of the lungs, skin, and other
internal organs) and kidney disease.

Exposure Levels
No data available
Interactive effects
Individuals with respiratory disease, including but not limited to asthma and bronchitis, or subject to eye irritation, should not be
exposed to quartz dust.
Data limitations
No data available
CAS Number
Crystalline silica, quartz
14808-60-7
Crystalline silica, cristobalite 14464-46-1
Crystalline silica, tridymite
15468-32-3

Non-irritating to the skin
Non-irritating to the skin
Non-irritating to the skin

Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

Mechanical irritation of the eyes is possible. No information available
Mechanical irritation of the eyes is possible.
Mechanical irritation of the eyes is possible.

Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

No information available.
No information available
No information available

Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

No information available
No information available
No information available

Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

Not regarded as mutagenic.
Not regarded as mutagenic.
Not regarded as mutagenic.

Substances

Skin corrosion/irritation

Serious eye damage/irritation

Skin Sensitization

Respiratory Sensitization

Mutagenic Effects

Substances
Crystalline silica, quartz

CAS Number Carcinogenic Effects
14808-60-7 Contains crystalline silica which may cause silicosis, a delayed and progressive lung disease. The
IARC and NTP have determined there is sufficient evidence in humans of the carcinogenicity of
crystalline silica with repeated respiratory exposure. Based on available scientific evidence, this
substance is a threshold carcinogen with a mode of action involving indirect genotoxicity secondary to
lung injury.
Crystalline silica, cristobalite 14464-46-1 Contains crystalline silica which may cause silicosis, a delayed and progressive lung disease. The
IARC and NTP have determined there is sufficient evidence in humans of the carcinogenicity of
crystalline silica with repeated respiratory exposure. Based on available scientific evidence, this
substance is a threshold carcinogen with a mode of action involving indirect genotoxicity secondary to
lung injury.
Crystalline silica, tridymite
15468-32-3 Contains crystalline silica which may cause silicosis, a delayed and progressive lung disease. The
IARC and NTP have determined there is sufficient evidence in humans of the carcinogenicity of
crystalline silica with repeated respiratory exposure. Based on available scientific evidence, this
substance is a threshold carcinogen with a mode of action involving indirect genotoxicity secondary to
lung injury.

Substances
CAS Number Reproductive toxicity
Crystalline silica, quartz
14808-60-7 No information available
Crystalline silica, cristobalite 14464-46-1 No information available
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Crystalline silica, tridymite

15468-32-3

No information available

Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

No significant toxicity observed in animal studies at concentration requiring classification.
No significant toxicity observed in animal studies at concentration requiring classification.
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

Causes damage to organs through prolonged or repeated exposure if inhaled: (Lungs)
Causes damage to organs through prolonged or repeated exposure if inhaled: (Lungs)
Causes damage to organs through prolonged or repeated exposure if inhaled: (Lungs)

Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

Not applicable
Not applicable
Not applicable

STOT - single exposure

STOT - repeated exposure

Aspiration hazard

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
Crystalline silica,
quartz

14808-60-7

Crystalline silica,
cristobalite

14464-46-1

Crystalline silica,
tridymite

15468-32-3

Toxicity to Algae

Toxicity to Fish

EC50 (72 h) =440 mg/L
(Selenastrum
capricornutum)
No information available

LL0 (96 h) =10000 mg/L
(Danio rerio)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available LL50 (24 h) >10000 mg/L
(Daphnia magna)

LL0 (96h) 10,000 mg/L No information available
(Danio rerio) (similar
substance)
No information available
LL0 (96h) 10,000
No information available
mg/L(Danio rerio) (similar
substance)

LL50 (24h) > 10,000 mg/L
(Daphnia magna) (similar
substance)
LL50 (24h) > 10,000 mg/L
(Daphnia magna) (similar
substance)

12.2. Persistence and degradability
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Crystalline silica, cristobalite

14464-46-1

Crystalline silica, tridymite

15468-32-3

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.
The methods for determining biodegradability are
not applicable to inorganic substances.
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

Log Pow
No information available
No information available
No information available

12.4. Mobility in soil
Substances
Crystalline silica, quartz
Crystalline silica, cristobalite
Crystalline silica, tridymite

CAS Number
14808-60-7
14464-46-1
15468-32-3

Mobility
No information available
No information available
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors
_____________________________________________________________________________________________
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13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations. Substance should NOT be deposited into a sewage
facility.
Disposal of any contaminated packaging
Follow all applicable national or local regulations. Contaminated packaging may be disposed of by: rendering packaging incapable
of containing any substance, or treating packaging to remove residual contents, or treating packaging to make sure the residual
contents are no longer hazardous, or by disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number
UN proper shipping name
Transport Hazard Class(es)
Packing Group:
Environmental Hazards

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stolkhom Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

15-Mar-2016
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Revision Note
SDS sections updated: 2
Full text of H-Statements referred to under sections 2 and 3
H351 - Suspected of causing cancer if inhaled
H372 - Causes damage to organs through prolonged or repeated exposure if inhaled
H373 - May cause damage to organs through prolonged or repeated exposure if inhaled
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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BORE-HIB®
Revision Date:

30-Apr-2020

Revision Number: 32

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

BORE-HIB®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM005877

Recommended use of the chemical and restrictions on use
Recommended Use
Shale stabilizer
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Skin Corrosion/Irritation
Serious Eye Damage/Irritation

Category 2 - H315
Category 1 - H318

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H315 - Causes skin irritation
H318 - Causes serious eye damage

Precautionary Statements
Prevention
Response

Storage
Disposal

P264 - Wash face, hands and any exposed skin thoroughly after handling
P280 - Wear protective gloves/eye protection/face protection
P302 + P352 - IF ON SKIN: Wash with plenty of water.
P332 + P313 - If skin irritation occurs: Get medical advice/attention
P362 + P364 - Take off contaminated clothing and wash before reuse
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P310 - Immediately call a POISON CENTER or doctor/physician
None
None

Contains
Substances
Silicic acid, potassium salt

CAS Number
1312-76-1

Other hazards which do not result in classification
None known
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Silicic acid, potassium salt

CAS Number

PERCENT (w/w)

1312-76-1

30 - 60%

GHS Classification Australia
Skin Irrit. 2 (H315)
Eye Corr. 1 (H318)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
Immediately flush eyes with large amounts of water for at least 30 minutes. Seek
prompt medical attention.
In case of contact, immediately flush skin with plenty of soap and water for at least
15 minutes. Get medical attention.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes severe eye irritation which may damage tissue. Causes skin irritation.
Medical Attention and Special Treatment
_____________________________________________________________________________________________
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Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Not applicable

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Spills of this product are very slippery. Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid
breathing vapors. Ensure adequate ventilation. Evacuate all persons from the area.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid breathing mist. Material is slippery underfoot. Ensure adequate ventilation. Wash
hands after use. Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool well ventilated area. Keep container closed when not in use. Store at temperatures between 40 and 90 F (5 and 35
C). Product has a shelf life of 36 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Silicic acid, potassium salt
1312-76-1
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
_____________________________________________________________________________________________
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selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Chemical-resistant protective gloves (EN 374) Suitable materials for longer, direct contact
Hand Protection
(recommended: protection index 6, corresponding to > 480 minutes permeation time as per
EN 374): Nitrile gloves. (>= 8 mm thickness)
This information is based on literature references and on information provided by glove
manufacturers, or is derived by analogy with similar substances. Please note that in
practice the working life of chemical-resistant protective gloves may be considerably shorter
than the permeation time determined in accordance with EN 374 as a result of the many
influencing factors (e.g. temperature). If signs of wear and tear are noticed then the gloves
should be replaced. Manufacturer's directions for use should be observed because of great
diversity of types.
Full protective chemical resistant clothing. Rubber apron.
Skin Protection
Chemical goggles; also wear a face shield if splashing hazard exists.
Eye Protection
Eyewash fountains and safety showers must be easily accessible.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Mild
Odor:

Clear colorless to pale yellow
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
11.9
No data available
No data available
No data available
100 °C / 212 °F
> 177 °C / 350.6 °F (PMCC)
No data available
No data available
No data available
1.36
Miscible with water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
Contact with certain metals produces hydrogen gas.
_____________________________________________________________________________________________
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10.5. Incompatible materials
Amphoteric metals such as aluminum, magnesium, lead, tin, or zinc.
10.6. Hazardous decomposition products
Flammable hydrogen gas.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes severe eye irritation which may damage tissue. Causes skin irritation.
Toxicology data for the components
Substances
Silicic acid, potassium
salt

CAS Number
1312-76-1

LD50 Oral
1300 mg/kg (Rat)

LD50 Dermal
> 5000 mg/kg (Rat)

LC50 Inhalation
> 2.06 mg/L (Rat) (similar molar
ratio)

Immediate, delayed and chronic health effects from exposure
May cause respiratory irritation.
Inhalation
Causes severe eye irritation which may damage tissue.
Eye Contact
Causes skin irritation.
Skin Contact
Irritation of the mouth, throat, and stomach.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Skin disorders.
Data limitations
No data available

Silicic acid, potassium salt

CAS Number Skin corrosion/irritation
1312-76-1
Causes moderate skin irritation. (Rabbit)

Substances
Silicic acid, potassium salt

CAS Number Serious eye damage/irritation
1312-76-1
Corrosive to eyes (Rabbit)

Substances
Silicic acid, potassium salt

CAS Number Skin Sensitization
1312-76-1
Did not cause sensitization on laboratory animals (guinea pig) (mouse)

Substances
Silicic acid, potassium salt

CAS Number Respiratory Sensitization
1312-76-1
No information available

Substances
Silicic acid, potassium salt

CAS Number Mutagenic Effects
1312-76-1
In vitro tests did not show mutagenic effects. (similar substances)

Substances
Silicic acid, potassium salt

CAS Number Carcinogenic Effects
1312-76-1
Did not show carcinogenic or teratogenic effects in animal experiments (similar substances)

Substances
Silicic acid, potassium salt

CAS Number Reproductive toxicity
1312-76-1
Animal testing did not show any effects on fertility. Did not show teratogenic effects in animal
experiments. (similar substances)

Substances
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Substances
CAS Number STOT - single exposure
Silicic acid, potassium salt

1312-76-1

No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Silicic acid, potassium salt

CAS Number STOT - repeated exposure
1312-76-1
No significant toxicity observed in animal studies at concentration requiring classification. (similar
substances)

Substances
Silicic acid, potassium salt

CAS Number Aspiration hazard
1312-76-1
Not applicable

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Silicic acid, potassium 1312-76-1
salt

Toxicity to Invertebrates
Toxicity to
Microorganisms
EC50 (96) 216 mg/L
EC50 (72h) 201mg/L LC50 (96h) 301-478 mg/L No information available
(Daphnia magna)
(Skeletonema costatum) (Lepomis macrochirus)
EC50 (48h) 1528.57 mg/L
LC50 (96h) 3185 mg/L
EC50 (72h) 207 mg/L
(Acartia tonsa)
(Brachydanio rerio)
(Desmodesmus
(similar substance)
subspicatus)
LC50 (96h) > 1800 mg/L
(Scophthalmus maximus)
Toxicity to Algae

Toxicity to Fish

12.2. Persistence and degradability
CAS Number
1312-76-1

Substances
Silicic acid, potassium salt

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
CAS Number
1312-76-1

Substances
Silicic acid, potassium salt

Bioaccumulation
No information available

12.4. Mobility in soil
Substances
Silicic acid, potassium salt

CAS Number
1312-76-1

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
_____________________________________________________________________________________________
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Not restricted
UN Number
Not restricted
UN proper shipping name:
Not applicable
Transport Hazard Class(es):
Not applicable
Packing Group:
Not applicable
Environmental Hazards:
IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H315 - Causes skin irritation
H318 - Causes serious eye damage
_____________________________________________________________________________________________

Page 7 / 8

BORE-HIB®

Revision Date: 30-Apr-2020

_____________________________________________________________________________________________
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Revision Number: 38

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

CALCIUM CARBONATE

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM000141

Recommended use of the chemical and restrictions on use
Recommended Use
pH Control
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Carcinogenicity
Specific Target Organ Toxicity - (Repeated Exposure)

Category 1A - H350
Category 2 - H373

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H350i - May cause cancer by inhalation
H373 - May cause damage to organs through prolonged or repeated exposure if inhaled

Precautionary Statements
Prevention

Response
Storage
Disposal

P201 - Obtain special instructions before use
P202 - Do not handle until all safety precautions have been read and understood
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P281 - Use personal protective equipment as required
P308 + P313 - IF exposed or concerned: Get medical advice/attention
P314 - Get medical attention/advice if you feel unwell
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Crystalline silica, quartz

CAS Number

PERCENT (w/w)

14808-60-7

1 - 5%

GHS Classification Australia
Carc. 1A (H350)
STOT RE 1 (H372)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician
_____________________________________________________________________________________________
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5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Collect using dustless method and hold for appropriate disposal. Consider possible toxic or fire hazards associated with
contaminating substances and use appropriate methods for collection, storage and disposal.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
This product contains quartz, cristobalite, and/or tridymite which may become airborne without a visible cloud. Avoid breathing
dust. Avoid creating dusty conditions. Use only with adequate ventilation to keep exposure below recommended exposure limits.
Wear a NIOSH certified, European Standard En 149, or equivalent respirator when using this product. Material is slippery when
wet.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Use good housekeeping in storage and work areas to prevent accumulation of dust. Close container when not in use. Do not reuse
empty container.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Crystalline silica, quartz
14808-60-7
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

TWA: 0.1 mg/m3

TWA: 0.025 mg/m3

Use approved industrial ventilation and local exhaust as required to maintain exposures
below applicable exposure limits.

_____________________________________________________________________________________________
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Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Wear a NIOSH certified, European Standard EN 149 (FFP2/FFP3), AS/NZS 1715, or
Respiratory Protection
equivalent respirator when using this product.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Normal work gloves.
Wear clothing appropriate for the work environment. Dusty clothing should be laundered
before reuse. Use precautionary measures to avoid creating dust when removing or
laundering clothing.
Wear safety glasses or goggles to protect against exposure.
None known.
No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

Light tan
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
8
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
2.7
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong acids. Prolonged contact with aluminum. Ammonium salts.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide. Amorphous silica may transform at elevated temperatures to tridymite (870 C) or cristobalite
_____________________________________________________________________________________________
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(1470 C).

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease.
Toxicology data for the components
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

LD50 Oral
> 15000 mg/kg (human)

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
Inhaled crystalline silica in the form of quartz or cristobalite from occupational sources is
Inhalation
carcinogenic to humans (IARC, Group 1). There is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (IARC, Group 2A).
Breathing silica dust may cause irritation of the nose, throat, and respiratory passages.
Breathing silica dust may not cause noticeable injury or illness even though permanent lung
damage may be occurring. Inhalation of dust may also have serious chronic health effects
(See "Chronic Effects/Carcinogenicity" subsection below).
Eye Contact
Skin Contact
Ingestion

May cause mechanical irritation to eye.
None known.
None known.

Chronic Effects/Carcinogenicity Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a
progressive, disabling, and sometimes-fatal lung disease called silicosis.
Symptoms include cough, shortness of breath, wheezing, non-specific chest
illness, and reduced pulmonary function. This disease is exacerbated by smoking.
Individuals with silicosis are predisposed to develop tuberculosis.
Cancer Status: The International Agency for Research on Cancer (IARC) has
determined that crystalline silica inhaled in the form of quartz or cristobalite from
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic to
humans) and has determined that there is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (Group 2A - possible carcinogen to
humans). Refer to IARC Monograph 68, Silica, Some Silicates and Organic Fibres
(June 1997) in conjunction with the use of these minerals. The National Toxicology
Program classifies respirable crystalline silica as "Known to be a human
carcinogen". Refer to the 9th Report on Carcinogens (2000). The American
Conference of Governmental Industrial Hygienists (ACGIH) classifies crystalline
silica, quartz, as a suspected human carcinogen (A2). There is some evidence
that breathing respirable crystalline silica or the disease silicosis is associated with
an increased incidence of significant disease endpoints such as scleroderma (an
immune system disorder manifested by scarring of the lungs, skin, and other
internal organs) and kidney disease.

Exposure Levels
No data available
Interactive effects
Individuals with respiratory disease, including but not limited to asthma and bronchitis, or subject to eye irritation, should not be
_____________________________________________________________________________________________
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exposed to quartz dust.
Data limitations
No data available

Crystalline silica, quartz

CAS Number Skin corrosion/irritation
14808-60-7 Non-irritating to the skin

Substances
Crystalline silica, quartz

CAS Number Serious eye damage/irritation
14808-60-7 Non-irritating to the eye No information available

Substances
Crystalline silica, quartz

CAS Number Skin Sensitization
14808-60-7 No information available.

Substances
Crystalline silica, quartz

CAS Number Respiratory Sensitization
14808-60-7 No information available

Substances
Crystalline silica, quartz

CAS Number Mutagenic Effects
14808-60-7 Not regarded as mutagenic.

Substances
Crystalline silica, quartz

CAS Number Carcinogenic Effects
14808-60-7 Contains crystalline silica which may cause silicosis, a delayed and progressive lung disease. The
IARC and NTP have determined there is sufficient evidence in humans of the carcinogenicity of
crystalline silica with repeated respiratory exposure.

Substances
Crystalline silica, quartz

CAS Number Reproductive toxicity
14808-60-7 No information available

Substances
Crystalline silica, quartz

CAS Number STOT - single exposure
14808-60-7 No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Crystalline silica, quartz

CAS Number STOT - repeated exposure
14808-60-7 Causes damage to organs through prolonged or repeated exposure if inhaled: (Lungs)

Substances
Crystalline silica, quartz

CAS Number Aspiration hazard
14808-60-7 Not applicable

Substances

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Crystalline silica,
quartz

14808-60-7

Toxicity to Algae

Toxicity to Fish

EC50(72 h)=440 mg/L
(Pseudokirchneriella
subcapitata)

LL0(96 h)=10000 mg/L
(Danio rerio)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available LL50(24 h)>10000 mg/L
(Daphnia magna)

12.2. Persistence and degradability
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Bioaccumulation
No information available

12.4. Mobility in soil

_____________________________________________________________________________________________
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Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
_____________________________________________________________________________________________
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Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

29-Oct-2018

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H350 - May cause cancer by inhalation
H372 - Causes damage to organs through prolonged or repeated exposure if inhaled
H373 - May cause damage to organs through prolonged or repeated exposure if inhaled
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
OSHA
ECHA C&L
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
_____________________________________________________________________________________________
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from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

CAUSTIC SODA

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003599

Recommended use of the chemical and restrictions on use
Recommended Use
pH Control
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

Classification of the hazardous chemical
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Specific Target Organ Toxicity - (Single Exposure)
Substances/mixtures corrosive to metal.

Category 1
Category 1
Category 3
Category 1

- H314
- H318
- H335
- H290

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H290 - May be corrosive to metals
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H335 - May cause respiratory irritation

Precautionary Statements
Prevention

Response

Storage
Disposal

P234 - Keep only in original packaging.
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P264 - Wash face, hands and any exposed skin thoroughly after handling
P271 - Use only outdoors or in a well-ventilated area
P280 - Wear protective gloves/eye protection/face protection
P301 + P330 + P331 - IF SWALLOWED: rinse mouth. Do NOT induce vomiting
P303 + P361 + P353 - IF ON SKIN (or hair): Take off immediately all contaminated clothing.
Rinse skin with water [or shower].
P363 - Wash contaminated clothing before reuse
P310 - Immediately call a POISON CENTER or doctor/physician
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P390 - Absorb spillage to prevent material damage
P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed
P405 - Store locked up
P406 - Store in corrosive resistant container with a resistant inner liner.
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Sodium hydroxide

CAS Number
1310-73-2

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Sodium hydroxide

CAS Number

PERCENT (w/w)

1310-73-2

60 - 100%

GHS Classification Australia
Skin Corr. 1A (H314)
Eye Corr. 1 (H318)
STOT SE 3 (H335)
Met. Corr. 1 (H290)

4. First aid measures
Description of necessary first aid measures
_____________________________________________________________________________________________
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Inhalation
Eyes
Skin
Ingestion

If inhaled, move victim to fresh air and seek medical attention.
Immediately flush eyes with large amounts of water for at least 30 minutes. Seek
prompt medical attention.
In case of contact, immediately flush skin with plenty of soap and water for at least
30 minutes and remove contaminated clothing, shoes and leather goods
immediately. Get medical attention immediately.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes severe eye irritation which may damage tissue. Causes severe skin irritation with tissue destruction. May
cause respiratory irritation.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
May form explosive mixtures with strong acids. Reaction with steel and certain other metals generates flammable hydrogen gas.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid creating and breathing dust. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas. Consult local authorities.
6.3. Methods and material for containment and cleaning up
Neutralize to pH of 6-8. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Ensure adequate ventilation. Launder contaminated
clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from acids. Store in a cool, dry location. Store locked up.
Other Guidelines
No information available
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8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Sodium hydroxide
1310-73-2
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

2 mg/m3

Not applicable

Use in a well ventilated area. Localized ventilation should be used to control dust levels.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Wear a NIOSH certified, European Standard EN 149 (FFP2/FFP3), AS/NZS 1715, or
Respiratory Protection
equivalent respirator when using this product.
Hand Protection

Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Chemical-resistant protective gloves (EN 374) Suitable materials for longer, direct contact
(recommended: protection index 6, corresponding to > 480 minutes permeation time as per
EN 374): Nitrile gloves. Butyl rubber gloves. (>= 0.7 mm thickness)
This information is based on literature references and on information provided by glove
manufacturers, or is derived by analogy with similar substances. Please note that in
practice the working life of chemical-resistant protective gloves may be considerably shorter
than the permeation time determined in accordance with EN 374 as a result of the many
influencing factors (e.g. temperature). If signs of wear and tear are noticed then the gloves
should be replaced. Manufacturer's directions for use should be observed because of great
diversity of types.
Full protective chemical resistant clothing. Rubber boots
Chemical goggles; also wear a face shield if splashing hazard exists.
Eyewash fountains and safety showers must be easily accessible.
Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

White to off white
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
14
No data available
No data available
1390 °C / 2535 °F
No data available
No data available
No data available
No data available
2.13
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight

40

_____________________________________________________________________________________________
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No data available
VOC Content (%)

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Contact with acids. Peroxides. Halogenated compounds. Prolonged contact with aluminum, lead, or zinc may liberate flammable
hydrogen.
10.6. Hazardous decomposition products
None known.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes severe eye irritation which may damage tissue. Causes severe skin irritation with tissue destruction. May
cause respiratory irritation.
Toxicology data for the components
Substances
Sodium hydroxide

CAS Number
LD50 Oral
LD50 Dermal
LC50 Inhalation
1310-73-2
Not applicable due to corrosivity of Not applicable due to corrosivity Not applicable due to corrosivity
the substance.
of the substance.
of the substance.

Immediate, delayed and chronic health effects from exposure
Causes severe respiratory irritation.
Inhalation
Causes severe eye irritation which may damage tissue.
Eye Contact
Causes severe burns.
Skin Contact
Causes burns of the mouth, throat and stomach.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Skin disorders.
Data limitations
No data available

Sodium hydroxide

CAS Number Skin corrosion/irritation
1310-73-2
Causes severe burns

Substances
Sodium hydroxide

CAS Number Serious eye damage/irritation
1310-73-2
Causes severe eye burns (Rabbit)

Substances
Sodium hydroxide

CAS Number Skin Sensitization
1310-73-2
Did not cause sensitization on laboratory animals (guinea pig)

Substances
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Substances
Sodium hydroxide

CAS Number Respiratory Sensitization
1310-73-2
No information available

Substances
Sodium hydroxide

CAS Number Mutagenic Effects
1310-73-2
Did not show mutagenic effects in animal experiments In vitro tests did not show mutagenic effects.

Substances
Sodium hydroxide

CAS Number Carcinogenic Effects
1310-73-2
No data of sufficient quality are available.

Substances
Sodium hydroxide

CAS Number Reproductive toxicity
1310-73-2
No information available

Substances
Sodium hydroxide

CAS Number STOT - single exposure
1310-73-2
May cause respiratory irritation.

Substances
Sodium hydroxide

CAS Number STOT - repeated exposure
1310-73-2
No significant toxicity observed in animal studies at concentration requiring classification. Not
applicable due to corrosivity of the substance.

Substances
Sodium hydroxide

CAS Number Aspiration hazard
1310-73-2
Not applicable

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Sodium hydroxide

1310-73-2

Toxicity to Algae

Toxicity to Fish

No information available

LC50(48h) 189 mg/L
(Leuciscus idus
melanotus)
LLC50(48h) 189 mg/L
(Leuciscus melanotus)
LC50(24h) 145 mg/L
(Poecilia reticulate)
LC50(96h) 125 mg/L
(Gambusia affinis)
LOEL(150 d) = 25 mg/L
(Lebistes reticulatus)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available EC50 (48h) 40.4 mg/L
(Ceriodaphnia sp.)

12.2. Persistence and degradability
Substances
Sodium hydroxide

CAS Number
1310-73-2

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
Substances
Sodium hydroxide

CAS Number
1310-73-2

Log Pow
No information available

12.4. Mobility in soil
Substances
Sodium hydroxide

CAS Number
1310-73-2

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

_____________________________________________________________________________________________
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13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations. Contaminated packaging may be disposed of by: rendering packaging incapable
of containing any substance, or treating packaging to remove residual contents, or treating packaging to make sure the residual
contents are no longer hazardous, or by disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
EMS:
IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN1823
Sodium Hydroxide, Solid
8
II
Not applicable
UN1823
Sodium Hydroxide, Solid
8
II
Not applicable

EmS F-A, S-B
UN1823
Sodium Hydroxide, Solid
8
II
Not applicable

Special precautions during transport
None
HazChem Code

2W

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated

_____________________________________________________________________________________________
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International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

09-May-2017

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H290 - May be corrosive to metals
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H335 - May cause respiratory irritation
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
_____________________________________________________________________________________________
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CITRIC ACID
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26-Feb-2018

Revision Number: 37

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

CITRIC ACID

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM004421

Recommended use of the chemical and restrictions on use
Recommended Use
Scale Remover; pH Control
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Serious Eye Damage/Irritation

Category 2 - H319

Label elements, including precautionary statements
Hazard Pictograms
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Page 1 / 8

CITRIC ACID

Revision Date: 26-Feb-2018

_____________________________________________________________________________________________

Signal Word

WARNING

Hazard Statements:

H319 - Causes serious eye irritation

Precautionary Statements
Prevention
Response
Storage
Disposal

P264 - Wash face, hands and any exposed skin thoroughly after handling
P280 - Wear eye protection/face protection
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P337 + P313 - If eye irritation persists: Get medical advice/attention
None
None

Contains
Substances
Citric acid

CAS Number
77-92-9

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

77-92-9

60 - 100%

Citric acid

GHS Classification Australia
Eye Irrit. 2A (H319)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
Immediately flush eyes with large amounts of water for at least 15 minutes. Get
immediate medical attention.
For skin contact, wipe away excess material with dry towel. Then wash affected
areas with plenty of water, and soap if available, for several minutes. Get medical
attention if irritation occurs.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes eye irritation.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

_____________________________________________________________________________________________
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5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases. Organic dust in the presence of an ignition source can be explosive in high
concentrations. Good housekeeping practices are required to minimize this potential.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool, dry location. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Citric acid
77-92-9
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
_____________________________________________________________________________________________
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If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Dust/mist respirator. (N95, P2/P3)
Chemical-resistant protective gloves (EN 374) Suitable materials for longer, direct contact
Hand Protection
(recommended: protection index 6, corresponding to > 480 minutes permeation time as per
EN 374): Nitrile gloves. (>= 0.35 mm thickness)
This information is based on literature references and on information provided by glove
manufacturers, or is derived by analogy with similar substances. Please note that in
practice the working life of chemical-resistant protective gloves may be considerably shorter
than the permeation time determined in accordance with EN 374 as a result of the many
influencing factors (e.g. temperature). If signs of wear and tear are noticed then the gloves
should be replaced. Manufacturer's directions for use should be observed because of great
diversity of types.
Normal work coveralls.
Skin Protection
Chemical goggles; also wear a face shield if splashing hazard exists.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

White
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Upper flammability limit
Lower flammability limit
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
1.8
No data available
153 °C / 307.4 °F
Decomposes
345 °C / 653 °F
65
%
No data available
0.00000221 Pa
No data available
1.66
Soluble in water
No data available
-1.61 to -1.80
1010 °C / 1832 °F
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight
VOC Content (%)

192.12
No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
_____________________________________________________________________________________________
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10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong alkalis.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes eye irritation.
Toxicology data for the components
Substances
Citric acid

CAS Number
77-92-9

LD50 Oral
5400 mg/kg (Rat)
5790 mg/kg (Mouse)
11,700 mg/kg (Rat)

LD50 Dermal
> 2000 mg/kg

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
Causes eye irritation.
Eye Contact
Not irritating to skin in rabbits.
Skin Contact
Irritation of the mouth, throat, and stomach. May cause abdominal pain, vomiting, nausea,
Ingestion
and diarrhea.

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

Citric acid

CAS Number Skin corrosion/irritation
77-92-9
Not irritating to skin in rabbits.

Substances
Citric acid

CAS Number Serious eye damage/irritation
77-92-9
Causes moderate eye irritation

Substances
Citric acid

CAS Number Skin Sensitization
77-92-9
Patch test on human volunteers did not demonstrate sensitization properties

Substances
Citric acid

CAS Number Respiratory Sensitization
77-92-9
No information available

Substances
Citric acid

CAS Number Mutagenic Effects
77-92-9
Did not show mutagenic effects in animal experiments

Substances
Citric acid

CAS Number Carcinogenic Effects
77-92-9
Did not show carcinogenic effects in animal experiments

Substances

CAS Number Reproductive toxicity

Substances

_____________________________________________________________________________________________
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Citric acid

77-92-9

Animal testing did not show any effects on fertility. Did not show teratogenic effects in animal
experiments.

Substances
Citric acid

CAS Number STOT - single exposure
77-92-9
No data of sufficient quality are available.

Substances
Citric acid

CAS Number STOT - repeated exposure
77-92-9
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Citric acid

CAS Number Aspiration hazard
77-92-9
No adverse health effects are expected from swallowing.

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Citric acid

77-92-9

Toxicity to Algae

Toxicity to Fish

EC50 (72h) 18000 mg/L
(Chlorella vulgaris)
NOEC (8d) 425 mg/L (cell
density) (Scenedesmus
quadricauda)
LOEC (8d) >80 mg/L
(Microcystis aeruginosa)

LC50 (96h) 1516 mg/L
(Lepomis macrochirus)
LC50 (48h) 440 mg/L
(Leuciscus idus
melanotus)
LC50 (96h) >100 mg/L
(Pimephales promelas)

Toxicity to
Microorganisms
TT (72h) 485 mg/L
(Entosiphon sulcatum)

Toxicity to Invertebrates
TLM96 100-330 ppm
(Crangon crangon)
EC50 (24h) 1535 mg/L
(Daphnia magna)
LC50 (48h) 160 mg/L
(Daphnia magna)
EC50 (48h) >50 mg/L
(Daphnia magna)

12.2. Persistence and degradability
CAS Number
77-92-9

Substances
Citric acid

Persistence and Degradability
Readily biodegradable (97% @ 28d)

12.3. Bioaccumulative potential
CAS Number
77-92-9

Substances
Citric acid

Log Pow
-1.61 to -1.80

12.4. Mobility in soil
Substances
Citric acid

CAS Number
77-92-9

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
_____________________________________________________________________________________________
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Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

26-Feb-2018

Revision Note
SDS sections updated:
_____________________________________________________________________________________________
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2
Full text of H-Statements referred to under sections 2 and 3
H319 - Causes serious eye irritation
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
OSHA
ECHA C&L
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

CON DET®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003454

Recommended use of the chemical and restrictions on use
Recommended Use
Anionic Surfactant
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: 61 (08) 9455 8300
Fax Number: 61 (08) 9455 5300
Product Emergency Telephone
Australia: + 61 1 800 686 951
Papua New Guinea: + 61 1 800 686 951
NewZealand: +64 800 451719

E-mail Address

Fire, Police & Ambulance - Emergency Telephone
Australia: 000
Papua New Guinea: 000
New Zealand: 111
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.
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Classification of the hazardous chemical
Serious Eye Damage/Irritation
Category 2 - H319
Acute Aquatic Toxicity
Category 3 - H402
Label elements, including precautionary statements
Hazard pictograms

Signal Word

Warning

Hazard Statements:

H319 - Causes serious eye irritation
H402 - Harmful to aquatic life

Precautionary Statements
Prevention
Response
Storage
Disposal

P264 - Wash face, hands and any exposed skin thoroughly after handling
P273 - Avoid release to the environment
P280 - Wear eye protection/face protection
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P337 + P313 - If eye irritation persists: Get medical advice/attention
None
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Amides, coco, N,N-bis (hydroxyethyl)
Benzenesulfonic acid, dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide

CAS Number
68603-42-9
1300-72-7
67-63-0
7320-34-5
1310-58-3

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

Amides, coco, N,N-bis (hydroxyethyl)

68603-42-9

5 - 10%

Benzenesulfonic acid, dimethyl-, sodium salt
Isopropanol

1300-72-7
67-63-0

1 - 5%
1 - 5%

Potassium pyrophosphate

7320-34-5

1 - 5%

GHS Classification Australia
Skin Irrit. 2 (H315)
Eye Irrit. 2A (H319)
Aquatic Acute 2 (H401)
Aquatic Chronic 3 (H412)
Eye Irrit. 2 (H319)
Eye Irrit. 2 (H319)
STOT SE 3 (H336)
Flam. Liq. 2 (H225)
Eye Irrit. 2A (H319)

_____________________________________________________________________________________________
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Potassium hydroxide

1310-58-3

0.1 - 1%

Acute Tox. 4 (H302)
Skin Corr. 1 (H314)
Eye Corr. 1 (H318)
STOT SE 3 (H335)
Met. Corr. 1 (H290)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Flush skin with large amounts of water. If irritation persists, get medical attention.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes eye irritation
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid breathing vapors. Ensure adequate
ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Ensure adequate ventilation. Wash hands after use. Launder
contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
_____________________________________________________________________________________________
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Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Keep container closed when not in use. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Amides, coco, N,N-bis (hydroxyethyl)
68603-42-9
Benzenesulfonic acid, dimethyl-, sodium salt
1300-72-7
Isopropanol
67-63-0

Potassium pyrophosphate
Potassium hydroxide
Appropriate engineering controls
Engineering Controls

7320-34-5
1310-58-3

Australia NOHSC

ACGIH TLV-TWA

Not applicable
Not applicable
Not applicable
Not applicable
TWA: 400 ppm TWA: 983 TWA: 200 ppm
mg/m3
STEL: 400 ppm
STEL: 500 ppm STEL:
1230 mg/m3
Not applicable
Not applicable
2 mg/m3
2 mg/m3

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Organic vapor respirator.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Impervious rubber gloves.
Normal work coveralls.
Wear safety glasses or goggles to protect against exposure.
None known.
Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Alcohol
Odor:
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature

Transparent Red
Color
Odor Threshold: No information available
Values
9.5 @ 1%
-2.2 °C
No data available
No data available
99 °C / 210 °F PMCC
No data available
No data available
No data available
1.025
Soluble in water
No data available
No data available
No data available
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No data available
Decomposition Temperature
No data available
Viscosity
No information available
Explosive Properties
No information available
Oxidizing Properties
9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes eye irritation
Numerical measures of toxicity
Toxicology data for the components
Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium
pyrophosphate
Potassium hydroxide

CAS Number
68603-42-9

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

1300-72-7

7200 mg/kg (Rat)
> 7000 mg/kg (Rat)

>2000 mg/kg (Rabbit)

>6.41 mg/L (Rabbit) 3.87h
(similar substance)

67-63-0
7320-34-5

5840 mg/kg-bw (rat)
2440 mg/kg (Rat) (similar
substance)

12870 mg/kg-bw (rabbit)
4640 mg/kg (Rabbit)
> 2000 mg/kg (Rat)

72.6 mg/L (Rat, 4h, vapor)
> 1.1 mg/L (Rat) 4h (saturated
concentration)

1310-58-3

214 mg/kg (Rat)
273 mg/kg (Rat)
333 - 388 mg/kg (Rat)

No data available

No data available

Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
Causes eye irritation.
Eye Contact
May cause skin irritation.
Skin Contact
May cause abdominal pain, vomiting, nausea, and diarrhea.
Ingestion
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
_____________________________________________________________________________________________
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No data available
Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide
Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide
Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide
Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide

CAS Number Skin corrosion/irritation
68603-42-9 Irritating to skin. (Rabbit)
1300-72-7

Not irritating to skin in rabbits.

67-63-0
7320-34-5
1310-58-3

Non-irritating to the skin (Rabbit)
Not irritating to skin in rabbits.
Corrosive to skin (Rabbit)

CAS Number Serious eye damage/irritation
68603-42-9 Irritating to eyes (Rabbit)
1300-72-7

Eye, rabbit: Causes moderate eye irritation

67-63-0
7320-34-5
1310-58-3

Causes moderate eye irritation (Rabbit)
Eye, rabbit: Causes moderate eye irritation
Corrosive to eyes (Rabbit)

CAS Number Skin Sensitization
68603-42-9 Did not cause sensitization on laboratory animals (guinea pig)
1300-72-7

Did not cause sensitization on laboratory animals (guinea pig) (similar substances)

67-63-0
7320-34-5
1310-58-3

Did not cause sensitization on laboratory animals (guinea pig)
Did not cause sensitization on laboratory animals (mouse) (similar substances)
Did not cause sensitization on laboratory animals (guinea pig)

CAS Number Respiratory Sensitization
68603-42-9 No information available
1300-72-7

No information available

67-63-0
7320-34-5
1310-58-3

No information available
No information available
No information available

Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate

CAS Number Mutagenic Effects
68603-42-9 In vitro tests did not show mutagenic effects Some in vivo tests have shown mutagenic effects.

Potassium hydroxide

1310-58-3

Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide

CAS Number Carcinogenic Effects
68603-42-9 No data of sufficient quality are available.

1300-72-7
67-63-0
7320-34-5

While some in vitro tests were positive and/or equivocal, in vivo results were negative. (similar
substances)
In vitro tests did not show mutagenic effects. In vivo tests did not show mutagenic effects.
In vitro tests did not show mutagenic effects In vivo tests did not show mutagenic effects. (similar
substances)
Not regarded as mutagenic.

1300-72-7

Did not show carcinogenic effects in animal experiments (Rat)

67-63-0
7320-34-5
1310-58-3

Did not show carcinogenic effects in animal experiments
No information available
No data of sufficient quality are available.

Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol

CAS Number Reproductive toxicity
68603-42-9 Did not show teratogenic effects in animal experiments.
1300-72-7

Did not show teratogenic effects in animal experiments.

67-63-0

Potassium pyrophosphate

7320-34-5

No significant toxicity observed in animal studies at concentration requiring classification. Animal
testing did not show any effects on fertility.
Did not show teratogenic effects in animal experiments. (similar substances)

_____________________________________________________________________________________________
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Potassium hydroxide

1310-58-3

Not applicable due to corrosivity of the substance.

Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide

CAS Number STOT - single exposure
68603-42-9 No significant toxicity observed in animal studies at concentration requiring classification.
1300-72-7

No significant toxicity observed in animal studies at concentration requiring classification. (similar
substances)
May cause headache, dizziness, and other central nervous system effects.
No significant toxicity observed in animal studies at concentration requiring classification.
Not applicable due to corrosivity of the substance.

67-63-0
7320-34-5
1310-58-3

Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol

CAS Number STOT - repeated exposure
68603-42-9 No data of sufficient quality are available.

67-63-0

Potassium pyrophosphate

7320-34-5

Potassium hydroxide

1310-58-3

Substances
Amides, coco, N,N-bis
(hydroxyethyl)
Benzenesulfonic acid,
dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide

CAS Number Aspiration hazard
68603-42-9 Not applicable

1300-72-7

No significant toxicity observed in animal studies at concentration requiring classification. (similar
substances)
No significant toxicity observed in animal studies at concentration requiring classification. (similar
substances)
No significant toxicity observed in animal studies at concentration requiring classification. (similar
substances)
Not applicable due to corrosivity of the substance.

1300-72-7

Not applicable

67-63-0
7320-34-5
1310-58-3

Not applicable
Not applicable
Not applicable

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
Amides, coco, N,N-bis 68603-42-9
(hydroxyethyl)
Benzenesulfonic acid, 1300-72-7
dimethyl-, sodium salt
Isopropanol

67-63-0

Potassium
pyrophosphate

7320-34-5

Potassium hydroxide

1310-58-3

Toxicity to Algae

Toxicity to Fish

LC50 (96h) 3.6 mg/L
(Brachydanio rerio)

EC50 (72h) 2.2 mg/L
(Scenedesmus
subspicatus)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available EC50 (48h) 2.25 mg/L
(Ceropdaphnia dubia)
NOEC (21d) 1.0 mg/L
(Daphnia magna)
EC10 (3h) > 1000 mg/L EC50 (48h) >1000 mg/L
(Daphnia magna)
(Activated sludge,
domestic)
TT (16h) 1050 mg/L
EC50 (48h) 13,299 mg/L
(Pseudomonas putida)
(Daphnia magna)
EC50 (24h) > 10,000
mg/L (Daphnia magna)

EC50 (96h) >230 mg/L LC50 (96h) >1580 mg/L
(Oncorhynchus mykiss)
(Pseudokirchnerella
subcapitata)
EC50 (72h) > 1000 mg/L LC50 (96h) 9640 mg/L
(Pimephales promelas)
(Desmodesmus
LC50 (7d) 7060 mg/L
subspicatus)
(Poecilia reticulata)
EC50 (7d) 1800 mg/L
(Scenedesmus
quadricauda)
EC50 (72h) > 100 mg/L LC50 (96h) > 100 mg/L No information available
(Oncorhynchus mykiss)
(Desmodesmus
(similar substance)
subspicatus)
EC50 (15m) 22 mg/L
No information available
LC50 (96h) 80 mg/L
(Photobacterium
(Gambusia affinis) (TLm)
phosphoreum)
Lethal Concentration
(24h) 56 mg/L (Lepomis
macrochirus)
NOEC (24h) 28 mg/L
(Lepomis macrochirus)

EC50 (48h) > 100 mg/L
(Daphnia magna)
TLM96 251,200 ppm
(Mysidopsis bahia)
EC100 (2d) > 10 mg/L
(Dreissena polymorpha)

12.2. Persistence and degradability

_____________________________________________________________________________________________
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CAS Number
Substances
Persistence and Degradability
68603-42-9
Amides, coco, N,N-bis (hydroxyethyl)
Readily biodegradable (84% @ 28d)
1300-72-7
Benzenesulfonic acid, dimethyl-, sodium salt
(84% @ 28d)
67-63-0
Isopropanol
Readily biodegradable (53% @ 5d)
7320-34-5
Potassium pyrophosphate
The methods for determining biodegradability are
not applicable to inorganic substances.
1310-58-3
Potassium hydroxide
The methods for determining biodegradability are
not applicable to inorganic substances.
12.3. Bioaccumulative potential
CAS Number
68603-42-9
1300-72-7
67-63-0
7320-34-5
1310-58-3

Substances
Amides, coco, N,N-bis (hydroxyethyl)
Benzenesulfonic acid, dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide

Log Pow
No information available
-3.12
LogKow < 4.5
No information available
0.65 - 0.83

12.4. Mobility in soil
Substances
Amides, coco, N,N-bis (hydroxyethyl)
Benzenesulfonic acid, dimethyl-, sodium salt
Isopropanol
Potassium pyrophosphate
Potassium hydroxide

CAS Number
68603-42-9
1300-72-7
67-63-0
7320-34-5
1310-58-3

Mobility
No information available
KOC = 1.0 (estimated)
KOC = 1.5
Soluble in water
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
_____________________________________________________________________________________________
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Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stolkhom Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

23-Jun-2016

Revision Note
SDS sections updated: 2
Full text of H-Statements referred to under sections 2 and 3
H272 - May intensify fire; oxidizer
H290 - May be corrosive to metals
H225 - Highly flammable liquid and vapor
H314 - Causes severe skin burns and eye damage
H315 - Causes skin irritation
H318 - Causes serious eye damage
H319 - Causes serious eye irritation
H335 - May cause respiratory irritation
H336 - May cause drowsiness or dizziness
H401 - Toxic to aquatic life
H412 - Harmful to aquatic life with long lasting effects
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
_____________________________________________________________________________________________
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SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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DEXTRID® LTE
Revision Date:

30-Apr-2020

Revision Number: 33

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

DEXTRID® LTE

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003615

Recommended use of the chemical and restrictions on use
Recommended Use
Fluid Loss Additive
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

None

_____________________________________________________________________________________________
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Organic dust in the presence of an ignition source can be explosive in high concentrations. Good housekeeping practices are
required to minimize this potential. Decomposition in fire may produce harmful gases.

_____________________________________________________________________________________________
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Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid creating and breathing dust. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Avoid dust accumulations. Ensure adequate ventilation.
Wash hands after use. Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a cool, dry location. Product has a shelf life of 12 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Use gloves which are suitable for the chemicals present in this product as well as other
Hand Protection
environmental factors in the workplace.
Wear impervious protective clothing, including boots, gloves, lab coat, apron, rain jacket,
Skin Protection
pants or coverall, as appropriate, to prevent skin contact.
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
_____________________________________________________________________________________________
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Environmental Exposure Controls Do not allow material to contaminate ground water system.

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Powder
Physical State:
Musty
Odor:

White to off white
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
10
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
1.5
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
Keep away from heat, sparks and flame.
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Oxides of sulfur. Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances

CAS Number

LD50 Oral

LD50 Dermal

LC50 Inhalation

_____________________________________________________________________________________________
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No data available
No data available
No data available
Contains no hazardous NA
substances in
concentrations above
cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
None known.
Skin Contact
May cause abdominal pain, vomiting, nausea, and diarrhea.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to

CAS Number
NA

Bioaccumulation
No information available

_____________________________________________________________________________________________
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the competent authority

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or

_____________________________________________________________________________________________
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assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
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Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

DIAMOND SEAL®

Other means of Identification

Synonyms

None

Product Code:

HM003617

Recommended use of the chemical and restrictions on use
Recommended Use
Loss Circulation Material
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: 61 (08) 9455 8300
Fax Number: 61 (08) 9455 5300
Product Emergency Telephone
Australia: + 61 1 800 686 951
Papua New Guinea: + 61 1 800 686 951
NewZealand: +64 800 451719

E-mail Address

Fire, Police & Ambulance - Emergency Telephone
Australia: 000
Papua New Guinea: 000
New Zealand: 111
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

_____________________________________________________________________________________________
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Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard pictograms

Signal Word

Not Hazardous

Hazard Statements

Not Classified

Precautionary Statements
Prevention

None

Response

None

Storage

None

Disposal

None

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
Australia Classification
For the full text of the H-phrases mentioned in this Section, see Section 16

Not Classified
None

Classification
Risk Phrases

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not Applicable

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician
_____________________________________________________________________________________________
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5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Carbon dioxide, dry chemical, foam.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases. Organic dust in the presence of an ignition source can be explosive in high
concentrations. Good housekeeping practices are required to minimize this potential.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Slippery when wet. Avoid contact with skin, eyes and
clothing. Ensure adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Ensure adequate ventilation. Avoid contact with eyes, skin, or clothing. Wash hands after use.
Launder contaminated clothing before reuse. Slippery when wet. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a dry location. Product has a shelf life of 24 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

A well ventilated area to control dust levels.

Personal protective equipment (PPE)
_____________________________________________________________________________________________
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If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

White
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
4-11
No data available
No data available
No data available
No data available
No data available
No data available
No data available
1.4
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Bulk Density

No data available
40-50 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Oxides of nitrogen. Ammonia. Hydrocarbons. Carbon monoxide and carbon dioxide. In the event of oxygen depletion, hydrocyanic
acid can be formed.

11. Toxicological Information
_____________________________________________________________________________________________
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Information on routes of exposure
Eye or skin contact, inhalation.
Principle Route of Exposure
Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Numerical measures of toxicity
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent
authority

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mild eye irritation.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

_____________________________________________________________________________________________
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competent authority
12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Log Pow
No information available

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number
UN proper shipping name
Transport Hazard Class(es)
Packing Group:
Environmental Hazards

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.

_____________________________________________________________________________________________
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All components are listed on the AICS or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
This product, and all its components, complies with EINECS
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stolkhom Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

17-Feb-2016

Revision Note
SDS sections updated: 2
Full text of R-phrases referred to under Sections 2 and 3
None
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
_____________________________________________________________________________________________
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Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Revision Number: 21

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

'5,/16/,'(

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003622

Recommended use of the chemical and restrictions on use
Recommended Use
Lubricant
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

_____________________________________________________________________________________________
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water.
Get medical attention! If vomiting occurs, keep head lower than hips to prevent
aspiration. Rinse mouth. Never give anything by mouth to an unconscious
person.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.

_____________________________________________________________________________________________
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Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid breathing vapors. Ensure adequate
ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Ensure adequate ventilation. Wash hands after use. Launder
contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Keep container closed when not in use. Product has a shelf life of 36 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally necessary.
Respiratory Protection
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Impervious rubber gloves. Nitrile gloves. Neoprene gloves. Butyl rubber gloves.
Normal work coveralls.
Safety glasses.
None known.
Do not allow material to contaminate ground water system.

9. Physical and Chemical Properties
_____________________________________________________________________________________________
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9.1. Information on basic physical and chemical properties
Liquid
Yellowish
Physical State:
Color
Bland
Odor:
Odor Threshold: No information available
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
< -30 °C
No data available
No data available
240 °C / 464 °F
147 °C / 296 °F (PMCC)
No data available
No data available
No data available
0.86
Insoluble in water
No data available
1.69
240 °C / 464 °F
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Liquid Density
Bulk Density

0%
7.18 lbs/gal
53.69 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

_____________________________________________________________________________________________
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cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mild eye irritation.
Eye Contact
Not irritating to skin in rabbits.
Skin Contact
May cause abdominal pain, vomiting, nausea, and diarrhea.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

12.4. Mobility in soil
_____________________________________________________________________________________________
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Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Follow all applicable community, national or regional regulations regarding waste management methods.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
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All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
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from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Revision Date:

31-May-2016

Revision Number: 10

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

DUO-SQUEEZE® H

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM006404

Recommended use of the chemical and restrictions on use
Recommended Use
Lost Circulation Material
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia

E-mail Address

ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard pictograms

Signal Word

Not Hazardous
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Not Classified

Hazard Statements:
Precautionary Statements

None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not Applicable

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
_____________________________________________________________________________________________
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Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Collect using dustless method and hold for appropriate disposal. Consider possible toxic or fire hazards associated with
contaminating substances and use appropriate methods for collection, storage and disposal.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
This product contains quartz, cristobalite, and/or tridymite which may become airborne without a visible cloud. Avoid breathing
dust. Avoid creating dusty conditions. Use only with adequate ventilation to keep exposure below recommended exposure limits.
Wear a NIOSH certified, European Standard En 149, or equivalent respirator when using this product. Material is slippery when
wet.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool, dry location. Use good housekeeping in storage and work areas to prevent accumulation of dust. Close container
when not in use. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use approved industrial ventilation and local exhaust as required to maintain exposures
below applicable exposure limits.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Wear a NIOSH certified, European Standard EN 149 (FFP2/FFP3), AS/NZS 1715, or
Respiratory Protection
equivalent respirator when using this product.
Hand Protection
Skin Protection
Eye Protection
Other Precautions

Normal work gloves.
Wear clothing appropriate for the work environment. Dusty clothing should be laundered
before reuse. Use precautionary measures to avoid creating dust when removing or
laundering clothing.
Wear safety glasses or goggles to protect against exposure.
None known.
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Environmental Exposure Controls Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Granules
Physical State:
Odorless
Odor:

Gray to black
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
1.8170
Insoluble
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Bulk Density

No data available
25.62-34.64 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Hydrofluoric acid.
10.6. Hazardous decomposition products
Amorphous silica may transform at elevated temperatures to tridymite (870 C) or cristobalite (1470 C).

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Numerical measures of toxicity
Toxicology data for the components
_____________________________________________________________________________________________
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CAS Number
LD50 Oral
LD50 Dermal
LC50 Inhalation
Substances
No data available
No data available
No data available
Contains no hazardous NA
substances in
concentrations above
cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
None known.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Individuals with respiratory disease, including but not limited to asthma and bronchitis, or subject to eye irritation, should not be
exposed to quartz dust.
Data limitations
No data available
CAS Number Skin corrosion/irritation
NA
No information available
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority

Substances

Substances
CAS Number Serious eye damage/irritation
NA
No information available
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority
Substances
CAS Number Skin Sensitization
NA
No information available
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority
Substances
CAS Number Respiratory Sensitization
NA
No information available
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority
Substances
CAS Number Mutagenic Effects
NA
No information available
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority
Substances
Contains no hazardous
substances in

CAS Number Carcinogenic Effects
NA
No information available
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concentrations above cut-off
values according to the
competent authority
Substances
CAS Number Reproductive toxicity
NA
No information available
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority
Substances
CAS Number STOT - single exposure
NA
No information available
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority
Substances
CAS Number STOT - repeated exposure
NA
No information available
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority
Substances
CAS Number Aspiration hazard
NA
Contains no hazardous
substances in
concentrations above cut-off
values according to the
competent authority

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
The methods for determining biodegradability are not applicable to inorganic substances.
CAS Number
Persistence and Degradability
Substances
NA
No information available
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority
12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Log Pow
No information available

12.4. Mobility in soil
_____________________________________________________________________________________________
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Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Product contains one or more components not listed on inventory.
Australian AICS Inventory
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
This product, and all its components, complies with EINECS
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stolkhom Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
_____________________________________________________________________________________________
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Date of preparation or review
Revision Date:

31-May-2016

Revision Note
SDS sections updated: 2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

EZ-MUD® DP

Other means of Identification

Synonyms

None

Product Code:

HM003644

Recommended use of the chemical and restrictions on use
Recommended Use
Shale Inhibitor
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: 61 (08) 9455 8300
Fax Number: 61 (08) 9455 5300
Product Emergency Telephone
Australia: + 61 1 800 686 951
Papua New Guinea: + 61 1 800 686 951
NewZealand: +64 800 451719

E-mail Address

Fire, Police & Ambulance - Emergency Telephone
Australia: 000
Papua New Guinea: 000
New Zealand: 111
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

_____________________________________________________________________________________________
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Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard pictograms

Signal Word

Not Hazardous

Hazard Statements

Not Classified

Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
Australia Classification
For the full text of the H-phrases mentioned in this Section, see Section 16

Not Classified
None

Classification
Risk Phrases

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not Applicable

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

_____________________________________________________________________________________________
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5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation. Slippery when wet.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment. Slippery when wet.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a cool, dry location. Product has a shelf life of 24 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
_____________________________________________________________________________________________
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product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Mild
Odor:

White
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
6-8
No data available
No data available
No data available
No data available
No data available
No data available
No data available
0.8
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Bulk Density

No data available
40 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Ammonia. Oxides of nitrogen. Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure
_____________________________________________________________________________________________

Page 4 / 8

EZ-MUD® DP

Revision Date: 03-Mar-2016

_____________________________________________________________________________________________

Most Important Symptoms/Effects
No significant hazards expected.
Numerical measures of toxicity
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent
authority

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
None known.
Inhalation
May cause mild eye irritation.
Eye Contact
May cause mild skin irritation.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability

_____________________________________________________________________________________________
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CAS Number
Substances
Persistence and Degradability
NA
No information available
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority
12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Log Pow
No information available

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number
UN proper shipping name
Transport Hazard Class(es)
Packing Group:
Environmental Hazards

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
US TSCA Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS
All components listed on inventory or are exempt.
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Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stolkhom Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

03-Mar-2016

Revision Note
SDS sections updated: 2
Full text of R-phrases referred to under Sections 2 and 3
None
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
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from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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KCL POTASSIUM CHLORIDE
Revision Date:

30-Apr-2020

Revision Number: 29

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

KCL POTASSIUM CHLORIDE

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM000965

Recommended use of the chemical and restrictions on use
Recommended Use
Brine
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous
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Not Classified
Hazard Statements:
Precautionary Statements
Prevention
Response
Storage
Disposal

None
None
None
None

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, or suspected contact, immediately flush eyes with plenty of
water for at least 15 minutes and get medical attention immediately after flushing.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

May be harmful if swallowed.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
_____________________________________________________________________________________________
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Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool, dry location. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional. Dust/mist respirator.
(N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Dust proof goggles.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.
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9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

White to gray
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
9.2
No data available
771 °C
No data available
1413 °C
No data available
No data available
No data available
No data available
1.99
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight
VOC Content (%)

74.55
No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
None known.
10.6. Hazardous decomposition products
None known.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
May be harmful if swallowed.
> 5000 mg/kg; (Rat)

LD50 Oral:

Toxicology data for the components
Substances

CAS Number

LD50 Oral

LD50 Dermal

LC50 Inhalation
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No data available
No data available
No data available
Contains no hazardous NA
substances in
concentrations above
cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
Non-irritating to rabbit's eye
Eye Contact
Not irritating to skin in rabbits.
Skin Contact
May be harmful if swallowed. May cause abdominal pain, vomiting, nausea, and diarrhea.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Skin disorders.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to

CAS Number
NA

Bioaccumulation
No information available
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the competent authority

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations. Substance should NOT be deposited into a sewage
facility.
Disposal of any contaminated packaging
Follow all applicable national or local regulations. Contaminated packaging may be disposed of by: rendering packaging incapable
of containing any substance, or treating packaging to remove residual contents, or treating packaging to make sure the residual
contents are no longer hazardous, or by disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
_____________________________________________________________________________________________
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International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
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Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Revision Date:

30-Apr-2020

Revision Number: 23

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

KWIK SEAL ADDITIVE

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM000976

Recommended use of the chemical and restrictions on use
Recommended Use
Lost Circulation Material
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Rinse mouth with water many times. Get medical attention, if symptoms occur

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
_____________________________________________________________________________________________
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Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Ensure adequate ventilation. Avoid contact with skin,
eyes and clothing.
6.2. Environmental precautions
None known.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Ensure adequate ventilation. Avoid contact with eyes, skin, or clothing. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a cool, dry location.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Use gloves which are suitable for the chemicals present in this product as well as other
Hand Protection
environmental factors in the workplace.
Wear clothing appropriate for the work environment. Dusty clothing should be laundered
Skin Protection
before reuse. Use precautionary measures to avoid creating dust when removing or
laundering clothing.
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.

_____________________________________________________________________________________________
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9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Woody
Odor:

Brown
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
0.3
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available
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cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
None known.
Skin Contact
May cause abdominal pain, vomiting, nausea, and diarrhea.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

12.4. Mobility in soil
_____________________________________________________________________________________________

Page 5 / 8

KWIK SEAL ADDITIVE

Revision Date: 30-Apr-2020

_____________________________________________________________________________________________
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Follow all applicable community, national or regional regulations regarding waste management methods.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
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All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
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from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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SAFETY DATA SHEET
LIME
Revision Date:

21-Apr-2017

Revision Number: 49

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

LIME

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003683

Recommended use of the chemical and restrictions on use
Recommended Use
pH Control
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Specific Target Organ Toxicity - (Single Exposure)

Category 2 - H315
Category 1 - H318
Category 3 - H335

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H315 - Causes skin irritation
H318 - Causes serious eye damage
H335 - May cause respiratory irritation

Precautionary Statements
Prevention

Response

Storage
Disposal

P261 - Avoid breathing dust/fume/gas/mist/vapors/spray
P264 - Wash face, hands and any exposed skin thoroughly after handling
P271 - Use only outdoors or in a well-ventilated area
P280 - Wear protective gloves/eye protection/face protection
P302 + P352 - IF ON SKIN: Wash with plenty of water.
P332 + P313 - If skin irritation occurs: Get medical advice/attention
P362 + P364 - Take off contaminated clothing and wash before reuse
P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing
P312 - Call a POISON CENTER/doctor/physician if you feel unwell
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P310 - Immediately call a POISON CENTER or doctor/physician
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Calcium hydroxide

CAS Number
1305-62-0

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Calcium hydroxide

CAS Number

PERCENT (w/w)

1305-62-0

60 - 100%

GHS Classification Australia
Skin Irrit. 2 (H315)
Eye Corr. 1 (H318)
STOT SE 3 (H335)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
Immediately flush eyes with large amounts of water for at least 30 minutes. Seek
prompt medical attention.

_____________________________________________________________________________________________
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Skin
Ingestion

Remove contaminated clothing and launder before reuse. In case of contact,
immediately flush skin with plenty of soap and water for at least 15 minutes. Get
medical attention.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes severe eye irritation which may damage tissue. Causes skin irritation. May cause respiratory irritation.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Use appropriate protective equipment. Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Ensure adequate
ventilation. Wash hands after use. Launder contaminated clothing before reuse.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from acids. Store in a cool, dry location. Store locked up.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
_____________________________________________________________________________________________
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Exposure Limits
Substances
CAS Number
Australia NOHSC
ACGIH TLV-TWA
Calcium hydroxide
1305-62-0
TWA: 5 mg/m3
TWA: 5 mg/m3
Appropriate engineering controls
Engineering Controls

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Dust/mist respirator. (N95, P2/P3)
Chemical-resistant protective gloves (EN 374) Suitable materials for longer, direct contact
Hand Protection
(recommended: protection index 6, corresponding to > 480 minutes permeation time as per
EN 374): Nitrile gloves. (>= 0.35 mm thickness)
This information is based on literature references and on information provided by glove
manufacturers, or is derived by analogy with similar substances. Please note that in
practice the working life of chemical-resistant protective gloves may be considerably shorter
than the permeation time determined in accordance with EN 374 as a result of the many
influencing factors (e.g. temperature). If signs of wear and tear are noticed then the gloves
should be replaced. Manufacturer's directions for use should be observed because of great
diversity of types.
Rubber apron.
Skin Protection
Chemical goggles; also wear a face shield if splashing hazard exists.
Eye Protection
Eyewash fountains and safety showers must be easily accessible.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

White
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
12.2
No data available
No data available
No data available
No data available
No data available
No data available
No data available
2.24
Partly soluble
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight
VOC Content (%)

74.1
No data available
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10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong acids.
10.6. Hazardous decomposition products
None known.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes severe eye irritation which may damage tissue. Causes skin irritation. May cause respiratory irritation.
Toxicology data for the components
Substances
Calcium hydroxide

CAS Number
1305-62-0

LD50 Oral
7340 mg/kg-bw (rat)

LD50 Dermal
>2500 mg/kg-bw (rabbit)

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
Causes moderate respiratory irritation.
Inhalation
Causes severe eye irritation which may damage tissue.
Eye Contact
Causes skin irritation.
Skin Contact
Irritation of the mouth, throat, and stomach.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Skin disorders.
Data limitations
No data available

Calcium hydroxide

CAS Number Skin corrosion/irritation
1305-62-0
Causes moderate skin irritation. (Rabbit)

Substances
Calcium hydroxide

CAS Number Serious eye damage/irritation
1305-62-0
Causes severe eye irritation (Rabbit)

Substances
Calcium hydroxide

CAS Number Skin Sensitization
1305-62-0
Not regarded as a sensitizer.

Substances
Calcium hydroxide

CAS Number Respiratory Sensitization
1305-62-0
No data of sufficient quality are available.

Substances

_____________________________________________________________________________________________
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Substances
Calcium hydroxide

CAS Number Mutagenic Effects
1305-62-0
In vitro tests did not show mutagenic effects.

Substances
Calcium hydroxide

CAS Number Carcinogenic Effects
1305-62-0
Did not show carcinogenic effects in animal experiments (similar substances)

Substances
Calcium hydroxide

CAS Number Reproductive toxicity
1305-62-0
Animal testing did not show any effects on fertility. Did not show teratogenic effects in animal
experiments. (similar substances)

Substances
Calcium hydroxide

CAS Number STOT - single exposure
1305-62-0
May cause respiratory irritation.

Substances
Calcium hydroxide

CAS Number STOT - repeated exposure
1305-62-0
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Calcium hydroxide

CAS Number Aspiration hazard
1305-62-0
Not applicable

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Calcium hydroxide

1305-62-0

Toxicity to Algae

Toxicity to Fish

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available LC50 (96 h) =50.6 mg/L No information available EC50 (48 h) =49.1 mg/L
(Oncorhynchus mykiss)
(Daphnia magna)
EC50 (96 h) =158 mg/L
LC50 (96 h) =457 mg/L
(Crangon septemspinosa)
(Gasterosteus aculeatus)
NOAEC (14 d) =32 mg/L
(Crangon septemspinosa)

12.2. Persistence and degradability
Substances
Calcium hydroxide

CAS Number
1305-62-0

12.3. Bioaccumulative potential
Does not bioaccumulate.
Substances
Calcium hydroxide

CAS Number
1305-62-0

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

Log Pow
No information available

12.4. Mobility in soil
Substances
Calcium hydroxide

CAS Number
1305-62-0

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Empty container completely. Transport with all closures in place. Return for reuse or dispose in a sanitary landfill according to
_____________________________________________________________________________________________
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national or local regulations. Contaminated packaging may be disposed of by: rendering packaging incapable of containing any
substance, or treating packaging to remove residual contents, or treating packaging to make sure the residual contents are no
longer hazardous, or by disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply
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Page 7 / 8

LIME

Revision Date: 21-Apr-2017

_____________________________________________________________________________________________

16. Other information
Date of preparation or review
Revision Date:

21-Apr-2017

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H315 - Causes skin irritation
H318 - Causes serious eye damage
H335 - May cause respiratory irritation
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet

_____________________________________________________________________________________________

Page 8 / 8

SAFETY DATA SHEET
3$&/
Revision Date:

30-Apr-2020

Revision Number: 37

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

3$&/

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003724

Recommended use of the chemical and restrictions on use
Recommended Use
Fluid Loss Additive
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

_____________________________________________________________________________________________
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Organic dust in the presence of an ignition source can be explosive in high concentrations. Good housekeeping practices are
required to minimize this potential.
Special protective equipment and precautions for fire fighters
_____________________________________________________________________________________________
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Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Ensure adequate ventilation. Avoid contact with skin,
eyes and clothing.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Avoid dust accumulations. Ensure adequate ventilation. Slippery when wet. Avoid contact with
eyes, skin, or clothing. Wash hands after use. Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a dry location. Product has a shelf life of 36 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

A well ventilated area to control dust levels. Local exhaust ventilation should be used in
areas without good cross ventilation.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.

9. Physical and Chemical Properties
_____________________________________________________________________________________________
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9.1. Information on basic physical and chemical properties
Powder
Physical State:
Odorless
Odor:

White to off white
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
6.5-9 (1%)
No data available
No data available
No data available
No data available
221 °C / 430 °F
No data available
No data available
No data available
1.6
Soluble in water
No data available
No data available
400 °C / 752 °F
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Bulk Density

No data available
40-55 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available
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cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
None known.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

12.4. Mobility in soil
_____________________________________________________________________________________________
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Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals
US TSCA Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
All components listed on inventory or are exempt.

_____________________________________________________________________________________________
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Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
_____________________________________________________________________________________________
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from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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SAFETY DATA SHEET
QUIK-FREE®
Revision Date:

23-Jul-2018

Revision Number: 23

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

QUIK-FREE®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM004906

Recommended use of the chemical and restrictions on use
Recommended Use
Spotting fluid
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

Hazard Statements:

Not Classified

_____________________________________________________________________________________________
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Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

The specific chemical identity of the composition has been withheld as proprietary. The exact percentage (concentration) of the
composition has been withheld as proprietary.

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Rinse mouth with water many times. Get medical attention, if symptoms occur

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
_____________________________________________________________________________________________
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Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment.
6.2. Environmental precautions
None known.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Wash hands after use.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Product has a shelf life of 36 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally necessary.
Respiratory Protection
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Impervious rubber gloves.
Normal work coveralls.
Wear safety glasses or goggles to protect against exposure.
None known.
No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Fatty acid
Odor:

Clear light yellow
Color
Odor Threshold: No information available

_____________________________________________________________________________________________
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Values
Property
Remarks/ - Method
No data available
pH:
No data available
Freezing Point / Range
No data available
Melting Point / Range
No data available
Pour Point / Range
No data available
Boiling Point / Range
> 180 °C / > 356 °F (PMCC)
Flash Point
No data available
Evaporation rate
No data available
Vapor Pressure
No data available
Vapor Density
0.98
Specific Gravity
Insoluble in water
Water Solubility
No data available
Solubility in other solvents
No data available
Partition coefficient: n-octanol/water
No data available
Autoignition Temperature
No data available
Decomposition Temperature
No data available
Viscosity
No information available
Explosive Properties
No information available
Oxidizing Properties
9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Oxides of sulfur. Acrolein. Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent
authority

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mild eye irritation.
Eye Contact
_____________________________________________________________________________________________
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May cause mild skin irritation.
Skin Contact
May cause abdominal pain, vomiting, nausea, and diarrhea.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors
_____________________________________________________________________________________________
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13. Disposal Considerations
Safe handling and disposal methods
Follow all applicable community, national or regional regulations regarding waste management methods.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List Product contains one or more components not listed on the inventory.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
_____________________________________________________________________________________________
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Does not apply.
Montreal Protocol - Ozone Depleting Substances:
Does not apply
Stockholm Convention - Persistent Organic Pollutants:
Does not apply.
Rotterdam Convention - Prior Informed Consent:
Does not apply.
Basel Convention - Hazardous Waste:

16. Other information
Date of preparation or review
Revision Date:

23-Jul-2018

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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SODA ASH
Revision Date:

24-Apr-2017

Revision Number: 42

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

SODA ASH

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM001822

Recommended use of the chemical and restrictions on use
Recommended Use
Buffer
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Serious Eye Damage/Irritation

Category 2 - H319

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

WARNING

Hazard Statements:

H319 - Causes serious eye irritation

Precautionary Statements
Prevention
Response
Storage
Disposal

P264 - Wash face, hands and any exposed skin thoroughly after handling
P280 - Wear eye protection/face protection
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P337 + P313 - If eye irritation persists: Get medical advice/attention
None
None

Contains
Substances
Sodium carbonate

CAS Number
497-19-8

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

497-19-8

60 - 100%

Sodium carbonate

GHS Classification Australia
Eye Irrit. 2 (H319)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes eye irritation
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
_____________________________________________________________________________________________
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Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from acids. Store in a cool, dry location. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Sodium carbonate
497-19-8
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area. Localized ventilation should be used to control dust levels.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
_____________________________________________________________________________________________
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performed by an Industrial Hygienist or other qualified professional.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Normal work gloves.
Normal work coveralls.
Dust proof goggles.
None known.
Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Powder
Physical State:
Odorless
Odor:

White
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
11.5
No data available
851 °C
No data available
No data available
No data available
No data available
No data available
2.5
Partly soluble
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight
VOC Content (%)

105.99 g/mole
No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong acids.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes eye irritation
_____________________________________________________________________________________________
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Numerical measures of toxicity
Toxicology data for the components
Substances
Sodium carbonate

CAS Number
497-19-8

LD50 Oral
4090 mg/kg (Rat)
2800 mg/kg (Rat)

LD50 Dermal
2210 mg/kg (Mouse)
> 2000 mg/kg (Rabbit)

LC50 Inhalation
2.3 mg/L (Rat) 2h

Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
Causes eye irritation.
Eye Contact
Not irritating to skin in rabbits.
Skin Contact
Irritation of the mouth, throat, and stomach.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

Sodium carbonate

CAS Number Skin corrosion/irritation
497-19-8
Non-irritating to the skin

Substances
Sodium carbonate

CAS Number Serious eye damage/irritation
497-19-8
Irritating to eyes

Substances
Sodium carbonate

CAS Number Skin Sensitization
497-19-8
Not classified

Substances
Sodium carbonate

CAS Number Respiratory Sensitization
497-19-8
No information available

Substances
Sodium carbonate

CAS Number Mutagenic Effects
497-19-8
In vivo tests did not show mutagenic effects.

Substances
Sodium carbonate

CAS Number Carcinogenic Effects
497-19-8
No information available

Substances
Sodium carbonate

CAS Number Reproductive toxicity
497-19-8
Did not show teratogenic effects in animal experiments.

Substances
Sodium carbonate

CAS Number STOT - single exposure
497-19-8
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Sodium carbonate

CAS Number STOT - repeated exposure
497-19-8
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Sodium carbonate

CAS Number Aspiration hazard
497-19-8
Not applicable

Substances

12. Ecological Information
Ecotoxicity
_____________________________________________________________________________________________
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Substance Ecotoxicity Data
CAS Number
Toxicity to Algae
Toxicity to Fish
Toxicity to
Toxicity to Invertebrates
Substances
Sodium carbonate

497-19-8

EC50 242 mg/L
(Nitzschia)

TLM24 385 mg/L
(Lepomis macrochirus)
LC50 310-1220 mg/L
(Pimephales promelas)
LC50 (96h) 300 mg/L
(Lepomis macrochirus)

Microorganisms
No information available EC50 265 mg/L (Daphnia
magna)
(& K ±
mg/L (Ceriodaphnia sp.)

12.2. Persistence and degradability
CAS Number
497-19-8

Substances
Sodium carbonate

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
CAS Number
497-19-8

Substances
Sodium carbonate

Log Pow
No information available

12.4. Mobility in soil
Substances
Sodium carbonate

CAS Number
497-19-8

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):

Not restricted
Not restricted
Not applicable

_____________________________________________________________________________________________
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Not applicable
Packing Group:
Not applicable
Environmental Hazards:
Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

24-Apr-2017

Revision Note
SDS sections updated: 2
Full text of H-Statements referred to under sections 2 and 3
H319 - Causes serious eye irritation
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
_____________________________________________________________________________________________
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12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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30-Apr-2020

Revision Number: 38

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

SODIUM BICARBONATE

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM001824

Recommended use of the chemical and restrictions on use
Recommended Use
Buffer
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
_____________________________________________________________________________________________
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Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Ensure adequate ventilation. Avoid contact with skin,
eyes and clothing.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Avoid contact with eyes, skin, or clothing. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from acids. Store in a dry location.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

A well ventilated area to control dust levels. Local exhaust ventilation should be used in
areas without good cross ventilation.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.

9. Physical and Chemical Properties
_____________________________________________________________________________________________
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9.1. Information on basic physical and chemical properties
Solid
White
Physical State:
Color
Odorless
Odor:
Odor Threshold: No information available
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
8
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
2.16
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong acids.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available
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authority
Immediate, delayed and chronic health effects from exposure
None known.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
Not irritating to skin in rabbits.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

12.4. Mobility in soil
Substances

CAS Number

Mobility

_____________________________________________________________________________________________
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Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
_____________________________________________________________________________________________
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Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
_____________________________________________________________________________________________
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material is the sole responsibility of the user.
End of Safety Data Sheet

_____________________________________________________________________________________________

Page 8 / 8

SAFETY DATA SHEET
SODIUM CHLORIDE
Revision Date:

30-Apr-2020

Revision Number: 38

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

SODIUM CHLORIDE

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM001682

Recommended use of the chemical and restrictions on use
Recommended Use
Additive
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous
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Not Classified
Hazard Statements:
Precautionary Statements
Prevention
Response
Storage
Disposal

None
None
None
None

Contains
Substances
Sodium chloride

CAS Number
7647-14-5

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Sodium chloride

CAS Number

PERCENT (w/w)

7647-14-5

60 - 100%

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

Causes mild eye irritation. May be harmful if swallowed.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
None anticipated
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.
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6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust.
6.2. Environmental precautions
None known.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool, dry location.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Sodium chloride
7647-14-5
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:
Property
Remarks/ - Method
pH:

White
Color
Odor Threshold: No information available
Values
No data available
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No data available
Freezing Point / Range
801 °C / 1473.8 °F
Melting Point / Range
No data available
Pour Point / Range
No data available
Boiling Point / Range
No data available
Flash Point
No data available
Evaporation rate
No data available
Vapor Pressure
No data available
Vapor Density
2.16
Specific Gravity
Very soluble
Water Solubility
No data available
Solubility in other solvents
No data available
Partition coefficient: n-octanol/water
No data available
Autoignition Temperature
No data available
Decomposition Temperature
No data available
Viscosity
No information available
Explosive Properties
No information available
Oxidizing Properties
9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive. Stable under normal conditions
10.2. Chemical stability
Stable under normal conditions
10.3. Possibility of hazardous reactions
None known
10.4. Conditions to avoid
None known.
10.5. Incompatible materials
None known.
10.6. Hazardous decomposition products
None known.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes mild eye irritation. May be harmful if swallowed.
Toxicology data for the components
Substances
Sodium chloride

CAS Number
7647-14-5

LD50 Oral
3000 mg/kg-bw (rat)

LD50 Dermal
>10,000 mg/kg bw (rabbit)

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
Causes mild eye irritation.
Eye Contact
May cause mild skin irritation.
Skin Contact
May be harmful if swallowed.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
_____________________________________________________________________________________________
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No data available
Interactive effects
None known.
Data limitations
No data available

Sodium chloride

CAS Number Skin corrosion/irritation
7647-14-5
Not a dermal irritant

Substances
Sodium chloride

CAS Number Serious eye damage/irritation
7647-14-5
Causes mild eye irritation.

Substances
Sodium chloride

CAS Number Skin Sensitization
7647-14-5
Not confirmed to cause skin or respiratory sensitization.

Substances
Sodium chloride

CAS Number Respiratory Sensitization
7647-14-5
Not confirmed to cause skin or respiratory sensitization.

Substances
Sodium chloride

CAS Number Mutagenic Effects
7647-14-5
No information available

Substances
Sodium chloride

CAS Number Carcinogenic Effects
7647-14-5
Based on available data, the classification criteria are not met.

Substances
Sodium chloride

CAS Number Reproductive toxicity
7647-14-5
Based on available data, the classification criteria are not met.

Substances
Sodium chloride

CAS Number STOT - single exposure
7647-14-5
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Sodium chloride

CAS Number STOT - repeated exposure
7647-14-5
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Sodium chloride

CAS Number Aspiration hazard
7647-14-5
Not applicable

Substances

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Sodium chloride

7647-14-5

Toxicity to Algae

Toxicity to Fish

No information available

LC50 (96h) 9675 mg/L

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Sodium chloride

CAS Number
7647-14-5

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
Substances
Sodium chloride

CAS Number
7647-14-5

Bioaccumulation
No information available

12.4. Mobility in soil

_____________________________________________________________________________________________
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Substances
Sodium chloride

CAS Number
7647-14-5

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
If practical, recover and reclaim, recycle, or reuse by the guidelines of an approved local reuse program. Should contaminated
product become a waste, dispose of in a licensed industrial landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations. Contaminated packaging may be disposed of by: rendering packaging incapable
of containing any substance, or treating packaging to remove residual contents, or treating packaging to make sure the residual
contents are no longer hazardous, or by disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
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All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
&/3±5(*8/$7,21 (& 1R2)7+((8523($13$5/,$0(17$1'2)7+(&281&,/RQ&ODVVLILFDWLRQ
Labelling and Packaging of substances and mixtures
(&±(XURSHDQ&RPPLVVLRQ
(&±(IIHFWLYH&RQFHQWUDWLRQ
(&±(IIHFWLYH&RQFHQWUDWLRQ
((&±(XURSHDQ(FRQRPLF&RPPXQLW\
(U&±(IIHFWLYH&RQFHQWUDWLRQJURZWKUDWH
,%&&RGH±,QWHUQDWLRQDO&RGHIRUWKH&RQVWUXFWLRQDQG(TXLSPHQWRI6KLSVFDUU\LQJ'DQJHURXV&KHPLFDOVLQ%XON
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
//±/HWKDO/RDGLQJ
0$532/±,QWHUQDWLRQDO&RQYHQWLRQIRUWKH3UHYHQWLRQRI3ROOXWLRQIURP6KLSV
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
1,26+±1DWLRQDO,QVWLWXWHIRU2FFXSDWLRQDO6DIHW\DQG+HDOWK
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
173±1DWLRQDO7R[LFRORJ\3URJUDP
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
3&±&KHPLFDO3URGXFWFDWHJRU\
3(/±3HUPLVVLEOH([SRVXUH/LPLW
SSP±SDUWVSHUPLOOLRQ
352&±3URFHVVFDWHJRU\
5($&+±5(*8/$7,21 (& 1R2)7+((8523($13$5/,$0(17$1'2)7+(&281&,/FRQFHUQLQJWKH
Registration, Evaluation, Authorisation and Restriction of Chemicals
_____________________________________________________________________________________________
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67(/±6KRUW7HUP([SRVXUH/LPLW
68±6HFWRURI8VHFDWHJRU\
7:$±7LPH:HLJKWHG$YHUDJH
81±8QLWHG1DWLRQV
92&±9RODWLOH2UJDQLF&DUERQ
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
VLA-ED - time-weighted average values for a whole work shift [Spain valores límite ambientales para la exposición diaria]
NDS - najwyisze dopuszczalne stkienie na stanowisku pracy
SZW - Netherlands Ministry of Social Affairs and Employment
ADR - The European Agreement concerning the International Carriage of Dangerous Goods by Road
AS/NZS 1715 - New Zeland Standard on Selection, use and maintenance of respiratory protective equipment
C - Celsius
EN 149 - European standard on filtering halfmasks to protect against particles
EN 374 - European standard on Protective gloves against chemicals and micro-organisms
FFP - Filtering Facepieces
h - hour
IATA/ICAO - International Air Transport Association / International Civil Aviation Organization
IMDG/IMO - International Maritime Dangerous Goods / International Maritime Organization
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
NDS - OEL-TWA [Poland najwyisze dopuszczalne stkienie na stanowisku pracy]
R/H-phrases - Risk/Hazard-phrases
RID - The European Agreement concerning the International Carriage of Dangerous Goods by Rail
UK - United Kingdom
w/w - weight/weight
VLA-EC - short-time excursion limits [Spain valores límite ambientales para la exposición de corta duración]
MAK - Maximum Workplace Concentration
d - day
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

STEELSEAL®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003768

Recommended use of the chemical and restrictions on use
Recommended Use
Lost Circulation Material
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

_____________________________________________________________________________________________
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Not Classified
Hazard Statements:
Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Rinse mouth. Never give anything by mouth to an
unconscious person. Obtain immediate medical attention.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Combustible dust when in finely divided and highly suspended state.
Special protective equipment and precautions for fire fighters
_____________________________________________________________________________________________
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Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Ensure adequate ventilation. Avoid contact with skin,
eyes and clothing.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Avoid dust accumulations. Wet activated carbon removes oxygen from air causing a severe hazard
to workers inside carbon vessels and enclosed or confined spaces. Before entering such an area, sampling and dark procedures
for low oxygen levels should be taken to ensure ample oxygen availability. Ensure adequate ventilation. Avoid contact with eyes,
skin, or clothing. Wash hands after use. Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a dry location. Keep from heat, sparks, and open flames. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

A well ventilated area to control dust levels.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.

_____________________________________________________________________________________________
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9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

Dark gray
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Lower flammability limit
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
No data available
No data available
No data available
4200 °C / 7592 °F
> 356 °C / > 673 °F
0.07-0.12 oz/ft3
No data available
1
0.4
1.75
Insoluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Bulk Density

No data available
38-45 lbs/ft3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong acids. Strong alkalis.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available
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substances in
concentrations above
cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
Not irritating to skin in rabbits.
Skin Contact
May cause mild gastric distress.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Skin disorders.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Bioaccumulation
No information available

_____________________________________________________________________________________________
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12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Dispose in accordance with local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.

_____________________________________________________________________________________________
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All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

11-Dec-2019

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID

_____________________________________________________________________________________________
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Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Revision Number: 22

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

STOPPIT®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM007395

Recommended use of the chemical and restrictions on use
Recommended Use
Lost Circulation Material
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Carcinogenicity

Category 1A - H350

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H350 - May cause cancer by inhalation

Precautionary Statements
Prevention
Response
Storage
Disposal

P201 - Obtain special instructions before use
P202 - Do not handle until all safety precautions have been read and understood
P281 - Use personal protective equipment as required
P308 + P313 - IF exposed or concerned: Get medical advice/attention
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Crystalline silica, quartz

CAS Number

PERCENT (w/w)

14808-60-7

0.1 - 1%

GHS Classification Australia
Carc. 1A (H350)
STOT RE 1 (H372)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
_____________________________________________________________________________________________
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Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Ensure adequate ventilation. Avoid contact with skin,
eyes and clothing.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Collect using dustless method and hold for appropriate disposal. Consider possible toxic or fire hazards associated with
contaminating substances and use appropriate methods for collection, storage and disposal.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
This product contains quartz, cristobalite, and/or tridymite which may become airborne without a visible cloud. Avoid breathing
dust. Avoid creating dusty conditions. Use only with adequate ventilation to keep exposure below recommended exposure limits.
Wear a NIOSH certified, European Standard En 149, or equivalent respirator when using this product. Material is slippery when
wet. Avoid contact with eyes, skin, or clothing.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from acids. Store in a cool, dry location. Store locked up. Use good housekeeping in storage and work areas to prevent
accumulation of dust. Close container when not in use. Do not reuse empty container. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Crystalline silica, quartz
14808-60-7
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

TWA: 0.1 mg/m3

TWA: 0.025 mg/m3

Use approved industrial ventilation and local exhaust as required to maintain exposures
below applicable exposure limits.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
_____________________________________________________________________________________________
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industrial hygienist or other qualified professional based on the specific application of this
product.
Wear a NIOSH certified, European Standard EN 149 (FFP2/FFP3), AS/NZS 1715, or
Respiratory Protection
equivalent respirator when using this product.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Normal work gloves.
Wear clothing appropriate for the work environment. Dusty clothing should be laundered
before reuse. Use precautionary measures to avoid creating dust when removing or
laundering clothing.
Wear safety glasses or goggles to protect against exposure.
None known.
Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid Powder
Physical State:
Odorless
Odor:

Brown
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
No data available
No data available
No data available
No data available
Non-flammable
No data available
No data available
No data available
2
No data available
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong acids.
10.6. Hazardous decomposition products
Amorphous silica may transform at elevated temperatures to tridymite (870 C) or cristobalite (1470 C). Carbon monoxide and
carbon dioxide.

11. Toxicological Information
_____________________________________________________________________________________________
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Information on routes of exposure
Eye or skin contact, inhalation.
Principle Route of Exposure
Symptoms related to exposure

Most Important Symptoms/Effects
Breathing crystalline silica can cause lung disease, including silicosis and lung cancer. Crystalline silica has also
been associated with scleroderma and kidney disease.
Toxicology data for the components
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

LD50 Oral
> 15000 mg/kg (human)

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
Inhaled crystalline silica in the form of quartz or cristobalite from occupational sources is
Inhalation
carcinogenic to humans (IARC, Group 1). There is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (IARC, Group 2A).
Breathing silica dust may cause irritation of the nose, throat, and respiratory passages.
Breathing silica dust may not cause noticeable injury or illness even though permanent lung
damage may be occurring. Inhalation of dust may also have serious chronic health effects
(See "Chronic Effects/Carcinogenicity" subsection below).
Eye Contact
Skin Contact
Ingestion

May cause mechanical irritation to eye.
None known.
None known.

Chronic Effects/Carcinogenicity Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a
progressive, disabling, and sometimes-fatal lung disease called silicosis.
Symptoms include cough, shortness of breath, wheezing, non-specific chest
illness, and reduced pulmonary function. This disease is exacerbated by smoking.
Individuals with silicosis are predisposed to develop tuberculosis.
Cancer Status: The International Agency for Research on Cancer (IARC) has
determined that crystalline silica inhaled in the form of quartz or cristobalite from
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic to
humans) and has determined that there is sufficient evidence in experimental
animals for the carcinogenicity of tridymite (Group 2A - possible carcinogen to
humans). Refer to IARC Monograph 68, Silica, Some Silicates and Organic Fibres
(June 1997) in conjunction with the use of these minerals. The National Toxicology
Program classifies respirable crystalline silica as "Known to be a human
carcinogen". Refer to the 9th Report on Carcinogens (2000). The American
Conference of Governmental Industrial Hygienists (ACGIH) classifies crystalline
silica, quartz, as a suspected human carcinogen (A2). There is some evidence
that breathing respirable crystalline silica or the disease silicosis is associated with
an increased incidence of significant disease endpoints such as scleroderma (an
immune system disorder manifested by scarring of the lungs, skin, and other
internal organs) and kidney disease.

Exposure Levels
No data available
Interactive effects
Individuals with respiratory disease, including but not limited to asthma and bronchitis, or subject to eye irritation, should not be
exposed to quartz dust.
Data limitations
No data available
_____________________________________________________________________________________________
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Crystalline silica, quartz

CAS Number Skin corrosion/irritation
14808-60-7 Non-irritating to the skin

Substances
Crystalline silica, quartz

CAS Number Serious eye damage/irritation
14808-60-7 Non-irritating to the eye No information available

Substances
Crystalline silica, quartz

CAS Number Skin Sensitization
14808-60-7 No information available.

Substances
Crystalline silica, quartz

CAS Number Respiratory Sensitization
14808-60-7 No information available

Substances
Crystalline silica, quartz

CAS Number Mutagenic Effects
14808-60-7 Not regarded as mutagenic.

Substances
Crystalline silica, quartz

CAS Number Carcinogenic Effects
14808-60-7 Contains crystalline silica which may cause silicosis, a delayed and progressive lung disease. The
IARC and NTP have determined there is sufficient evidence in humans of the carcinogenicity of
crystalline silica with repeated respiratory exposure.

Substances
Crystalline silica, quartz

CAS Number Reproductive toxicity
14808-60-7 No information available

Substances
Crystalline silica, quartz

CAS Number STOT - single exposure
14808-60-7 No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Crystalline silica, quartz

CAS Number STOT - repeated exposure
14808-60-7 Causes damage to organs through prolonged or repeated exposure if inhaled: (Lungs)

Substances
Crystalline silica, quartz

CAS Number Aspiration hazard
14808-60-7 Not applicable

Substances

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Crystalline silica,
quartz

14808-60-7

Toxicity to Algae

Toxicity to Fish

EC50(72 h)=440 mg/L
(Pseudokirchneriella
subcapitata)

LL0(96 h)=10000 mg/L
(Danio rerio)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available LL50(24 h)>10000 mg/L
(Daphnia magna)

12.2. Persistence and degradability
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Bioaccumulation
No information available

12.4. Mobility in soil
Substances
Crystalline silica, quartz

CAS Number
14808-60-7

Mobility
No information available

12.6. Other adverse effects
_____________________________________________________________________________________________
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Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated

_____________________________________________________________________________________________
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International Agreements
Does not apply.
Montreal Protocol - Ozone Depleting Substances:
Does not apply
Stockholm Convention - Persistent Organic Pollutants:
Does not apply.
Rotterdam Convention - Prior Informed Consent:
Does not apply.
Basel Convention - Hazardous Waste:

16. Other information
Date of preparation or review
Revision Date:

01-Feb-2019

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H350 - May cause cancer by inhalation
H372 - Causes damage to organs through prolonged or repeated exposure if inhaled
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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THERMA-THIN®
Revision Date:

16-Aug-2017

Revision Number: 29

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

THERMA-THIN®

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM003774

Recommended use of the chemical and restrictions on use
Recommended Use
Thinner
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton/Baroid Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

Hazard Statements:

Not Classified
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Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
_____________________________________________________________________________________________
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Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid breathing vapors. Ensure adequate
ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Ensure adequate ventilation. Wash hands after use. Launder
contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Product has a shelf life of 12 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally necessary.
Respiratory Protection
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Normal work gloves.
Normal work coveralls.
Chemical goggles; also wear a face shield if splashing hazard exists.
None known.
Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties

_____________________________________________________________________________________________
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Liquid
Pale clear to light amber
Physical State:
Color
Mild
Odor:
Odor Threshold: No information available
Values

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

6-8
0 °C
No data available
100 °C / 212 °F
> 95 °C / > 200 °F PMCC
< 1
18
>1
1.24
Soluble in water
No data available
1.2
No data available
No data available
300 cps @ 20 C
No information available
No information available

9.2. Other information
VOC Content (%)
Liquid Density

59
10.33 lbs/gal @ 20 C

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye and skin contact.

Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent
authority

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available
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Immediate, delayed and chronic health effects from exposure
None known.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
None known.
Skin Contact
Large doses may cause nausea, vomiting and diarrhea.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority
12.3. Bioaccumulative potential
Does not bioaccumulate.
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

CAS Number
NA

Persistence and Degradability
No information available

Log Pow
No information available

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

_____________________________________________________________________________________________
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12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)

_____________________________________________________________________________________________
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Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

16-Aug-2017

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
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Page 7 / 8

THERMA-THIN®

Revision Date: 16-Aug-2017

_____________________________________________________________________________________________
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SDS no. D047
Version 2
Revision date 04/Feb/2016
Supersedes date 21/Feb/2014

Safety Data Sheet
Antifoam Agent D47

1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

Antifoam Agent D47
D047

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Antifoam in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000
+47 5157 7424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518, Canada
001 613 996 6666

2. Hazards identification
2.1 Classification of the substance or mixture
Classification according to (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label elements

Signal word
None
Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.

________________________________________________________________________________________
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Precautionary statements
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains
2.3 Other data
Not classified as PBT/vPvB by current EU criteria

Australian statement of hazardous/dangerous nature
Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients
3.1 Substances
No classified ingredients, or those having occupational exposure limits, present above the level of disclosure.

3.2 Mixtures
Not Applicable

4. First aid measures
4.1 First-Aid Measures
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.

Eye contact

Remove contact lenses. Promptly wash eyes with lots of water while lifting eye lids.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.
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Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.
Extinguishing media which shall not be used for safety reasons
Do not use water jet.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
None known.
Hazardous combustion products
When heated strongly or burned, oxides of carbon and harmful organic chemical fumes are released.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment.
6.3 Methods and materials for containment and cleaning up
Methods for containment
Prevent further leakage or spillage if safe to do so. Dike far ahead of liquid spill for later disposal.
Methods for cleaning up
Absorb with earth, sand or other non-combustible material and transfer to containers for later disposal. After cleaning, flush away
traces with water.
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6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Do not breathe vapors or
spray mist. Avoid spills and splashing during use.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure. Wash hands and face before breaks and immediately after
handling the product Remove contaminated clothing. Do not eat, drink or smoke when using this product.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from
open flames, hot surfaces and sources of ignition. Store away from incompatibles, Strong
oxidizing agents

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only.

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

The product does not contain any hazardous materials with occupational exposure limits
established.

________________________________________________________________________________________
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Notes
No biological limit allocated

8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection

Skin and body protection
Hygiene measures

Safety glasses with side-shields.
Wear chemical resistant gloves such as nitrile or neoprene, Be aware that liquid may
penetrate the gloves. Frequent change is advisable.
No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Suitable mask with particle filter P3
(European Norm 143), At work in confined or poorly ventilated spaces, respiratory
protection with air supply must be used.
Wear appropriate personal protective clothing to prevent skin contact, Eye wash and
emergency shower must be available at the work place.
Wash hands before breaks and immediately after handling the product, Remove and wash
contaminated clothing before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Liquid
Physical state
Viscous
Appearance
No information available
Odor
Colorless
Color
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash point
Evaporation rate (BuAc =1)
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability limit
Lower flammability limit
Vapor pressure
Vapor density

Values
No information available
< -35 °C / - 31 °F
No information available
229 °C / 444 °F
No information available
Not Applicable

Remarks

PMCC ASTM D-93
Not applicable

No information available
No information available
No information available
No information available

________________________________________________________________________________________
Page 5 / 10

Antifoam Agent D47

SDS no. D047
Revision date 04/Feb/2016
________________________________________________________________________________________
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
Log Pow

No information available
No information available
1
Insoluble in water
No information available
No information available
No information available
414-496 cst
No information available
Not determined

Explosive properties
Oxidizing properties

Not Applicable
None known.

9.2 Other information
Pour point

<0°C / 32 °F

Molecular weight
VOC content(%)
Density

No information available
None
No information available

@ 21.1°C.

10. Stability and reactivity
10.1 Reactivity
No specific reactivity hazards associated with this product.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerization does not occur.
10.4 Conditions to avoid
Keep away from open flames, hot surfaces and sources of ignition.
10.5 Incompatible materials
Strong oxidizing agents.
10.6 Hazardous decomposition products
When heated strongly or burned, oxides of carbon and harmful organic chemical fumes are released.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of vapors in high concentration may cause irritation of respiratory system.

Eye contact

May cause slight irritation.

Skin contact

Prolonged contact may cause redness and irritation.
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Ingestion

Ingestion may cause stomach discomfort.

Unknown acute toxicity

Not Applicable.

Sensitization

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

This product does not contain any known or suspected carcinogens.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

None known.

Routes of entry

No route of entry noted.

Specific target organ toxicity
(single exposure)
Specific target organ toxicity
(repeated exposure)

Not classified

Aspiration hazard

No hazard from product as supplied.

Not classified.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
This product is not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

12.2 Persistence and degradability
Readily biodegradable.
12.3 Bioaccumulative potential

________________________________________________________________________________________
Page 7 / 10

Antifoam Agent D47

SDS no. D047
Revision date 04/Feb/2016
________________________________________________________________________________________
Bioaccumulation is unlikely.

12.4 Mobility in soil
Mobility
The product is insoluble and floats on water.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be taken for local recycling, recovery or waste disposal.

EWC Waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 16 03 06 - organic wastes other than those mentioned in 16 03 05

14. Transport information
14.1 UN Number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3 Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing group
IMDG Packing group
ICAO Packing group

Not regulated
Not regulated
Not regulated

________________________________________________________________________________________
Page 8 / 10

Antifoam Agent D47

SDS no. D047
Revision date 04/Feb/2016
________________________________________________________________________________________
14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable
14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Hazardous to water/Class 1

Australian Standard for the Uniform Scheduling of Drugs and Poisons
No Poison Schedule number allocated.

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].
[NOHSC:1008 (2004) 3rd Edition].
occupational Environment [NOHSC:1003 (1995)].
Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).
Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by
road or rail.
International inventories
USA (TSCA)
European Union (EINECS and ELINCS)
Canada (DSL)
Philippines (PICCS)
Japan (ENCS)
China (IECSC)
Australia (AICS)
Korean (KECL)
New Zealand (NZIoC)

Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies
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15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Nicola Anderson

Supersedes date

21/Feb/2014

Revision date

04/Feb/2016

Version

2

The following sections have been
revised:

Updated according to GHS/CLP, No changes with regard to classification have been made.

Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.

________________________________________________________________________________________
Page 10 / 10
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Version 5
Revision date 19-Oct-2015
Supersedes date 12-Jan-2011

Safety Data Sheet
Bentonite Extender D20
1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code
REACH registration name
Denmark Pr. no.:

Bentonite Extender D20
D020
With respect to minerals, Article 2 § 7(b) and Annex V point 7 explicitly exempt from
registration and evaluation "minerals which occur in nature, if they are not chemically
modified." This product is exempt from registration.
1107177

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000
+47 5157 7424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518, Canada
001 613 996 6666

2. Hazards identification
2.1 Classification of the substance or mixture
Classification according to (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label elements

Signal word
None
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Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.
Precautionary Statements - EU (§28, 1272/2008)
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains

Crystalline silica (impurity)

2.3 Other data
Not classified as PBT/vPvB by current EU criteria

Australian statement of hazardous/dangerous nature

Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients
3.1 Substances
Not Applicable

3.2 Mixtures
Component

EC-No.

CAS-No

Crystalline silica
(impurity)

238-878-4

14808-60-7

Weight % - Classification
range
(67/548)
1-5

Xn; R48/20

Classification (Reg.
1272/2008)

REACH
registration
number

STOT Rep. 2 - H373

Exempt

Comments
Naturally occuring mineral.
The product contains other ingredients which do not contribute to the overall classification.
This product contains a small quantity of quartz, crystalline silica. Prolonged and repeated exposure to concentrations of crystalline
silica exceeding the workplace exposure limit (WEL) may lead to chronic lung disease such as silicosis. IARC Monographs, Vol.
68, 1997, concludes that there is sufficient evidence that inhaled crystalline silica in the form of quartz or cristobalite from
occupational sources causes cancer in humans. IARC Classification Group I.

4. First aid measures
4.1 First-Aid Measures
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.
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Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.

Eye contact

Remove contact lenses. Promptly wash eyes with lots of water while lifting eye lids.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.
Extinguishing media which shall not be used for safety reasons
Do not use water jet.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
Dusts or fumes may form explosive mixtures in air.
Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapors.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8. If spilled, take caution, as material can cause surfaces to become very
slippery.
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6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for containment
Prevent further leakage or spillage if safe to do so. Cover powder spill with plastic sheet or tarp to minimize spreading.
Methods for cleaning up
Sweep up and shovel into suitable containers for disposal. After cleaning, flush away traces with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation. If
spilled, take caution, as material can cause surfaces to become very slippery.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure. When using do not smoke, eat or drink. Wash hands and face
before breaks and immediately after handling the product Remove contaminated clothing.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid wet and humid
conditions.

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only.

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

NUI = Nuisance dust, TWA 4mg/m3 Respirable Dust, 10mg/m3 Total Dust.
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Component
Crystalline silica (impurity)

EU OEL
Not determined

Austria
Australia
0.15 mg/m3 TWA
0.1mg/m3TWArespirable
alveolar dust, respirable
dust
fraction

Denmark
0.1mg/m3

Component
Crystalline silica (impurity)

Malaysia
0.1 mg/m3 TWA

France
0.1 mg/m3TWA

Germany
Not determined

Hungary
0.15mg/m3TWA

Component
Crystalline silica (impurity)

New Zealand
0.2 mg/m3 TWA
Known or presumed
human carcinogen

Italy
Not determined

Netherlands
0.075 mg/m3

Norway
0.3 mg/m3 TWA total
dust
0.1 mg/m3 TWA
respirable dust
0.3 mg/m3 STEL total
dust
0.1 mg/m3 STEL
respirable dust
Carcinogen

Component
Crystalline silica (impurity)

Poland
2 mg/m3 TWA NDS >50%
free crystalline silica
0.3 mg/m3 TWA NDS
>50% free crystalline
silica
4.0 mg/m3 TWA NDS 2%
to 50% free crystalline
silica
1.0 mg/m3 TWA NDS 2%
to 50% free crystalline
silica

Portugal
0.025 mg/m3 TWA
respirable fraction

Component
Crystalline silica (impurity)

Spain
Switzerland
0.05 mg/m3 TWA VLA-ED 0.15 mg/m3 TWA MAK

Romania
Russia
0.1mg/m3TWArespirable
3 mg/m3 STEL
fraction, dust
disintegration aerosol
3 mg/m3 STEL aerosol
1 mg/m3 TWA
disintegration aerosol
1 mg/m3 TWA aerosol
Fibrogenic substance
and with its content in
dust 2-10% and 10-70%
Amorphous and vitreous
silicon dioxide;
Crystalline silicon
dioxide
Turkey
Not determined

UK
0.3 mg/m3 STEL
calculated respirable
0.1 mg/m3 TWA
respirable

8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection
Hand protection

Safety glasses with side-shields.
Repeated or prolonged contact:, Use protective gloves made of:, Neoprene, Nitrile,
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Respiratory protection

Skin and body protection
Hygiene measures

Frequent change is advisable.
In case of insufficient ventilation wear suitable respiratory equipment, Use the indicated
respiratory protection if the occupational exposure limit is exceeded and/or in case of
product release (dust), Suitable mask with particle filter P3 (European Norm 143), At work
in confined or poorly ventilated spaces, respiratory protection with air supply must be used.
Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.
Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Powder
Appearance
Odorless
Odor
Cream - Gray
Color
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash point
Evaporation rate (BuAc =1)
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
Log Pow

Values
9-10

Remarks

> 450 °C / 842 °F
No information available
No information available
Not Applicable
Not Applicable
Not applicable
Not applicable
No information available
No information available
2.3 - 2.6

20 °C

No information available
Insoluble in water
No information available
No information available
> 500 °C / 932°F
Not Applicable
No information available Not
Applicable
No information available

Explosive properties
Oxidizing properties

Not Applicable
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density

No information available
No information available
None
No information available
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10. Stability and reactivity
10.1 Reactivity
No specific reactivity hazards associated with this product.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerization does not occur.
10.4 Conditions to avoid
Avoid wet and humid conditions. Avoid dust formation.
10.5 Incompatible materials
No materials to be especially mentioned.
10.6 Hazardous decomposition products
See also section 5.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Product information

This product contains a small quantity of quartz, crystalline silica. Prolonged and repeated
exposure to concentrations of crystalline silica exceeding the workplace exposure limit
(WEL) may lead to chronic lung disease such as silicosis.

Inhalation

Inhalation of dust in high concentration may cause irritation of respiratory system.

Eye contact

May cause slight irritation.

Skin contact

Prolonged contact may cause redness and irritation.

Ingestion

Ingestion may cause stomach discomfort.

Unknown acute toxicity

Not Applicable.

Component
Crystalline silica (impurity)

LD50 Oral
= 500 mg/kg ( Rat )

LD50 Dermal
No data available

LC50 Inhalation
No data available

Sensitization

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.
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Carcinogenicity

Crystalline silica dust is listed by IARC in Group 1 as known to cause lung cancer in
humans, if inhaled.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Inhalation.

Routes of entry

Inhalation.

Specific target organ toxicity
(single exposure)
Specific target organ toxicity
(repeated exposure)

Not classified

Aspiration hazard

No hazard from product as supplied.

Not classified.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment. Listed on PLONOR list of OSPAR
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
This product is not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

Component

Toxicity to fish

Toxicity to algae

Crystalline silica (impurity)

No information available

No information available

Toxicity to daphnia and other
aquatic invertebrates
No information available

12.2 Persistence and degradability
Not Applicable - Inorganic chemical.
12.3 Bioaccumulative potential
Not Applicable - Inorganic chemical.

12.4 Mobility in soil
Mobility
Insoluble in water.
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12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be taken for local recycling, recovery or waste disposal.

EWC Waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 01 05 99

14. Transport information
14.1 UN Number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3 Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing group
IMDG Packing group
ICAO Packing group

Not regulated
Not regulated
Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable
Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
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Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Water endangering class = nwg

Australian Standard for the Uniform Scheduling of Drugs and Poisons
No Poisons Schedule number allocated

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].
[NOHSC:1008 (2004) 3rd Edition].
occupational Environment [NOHSC:1003 (1995)].
Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).
Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by
road or rail.
International inventories
USA (TSCA)
European Union (EINECS and ELINCS)
Canada (DSL)
Philippines (PICCS)
Japan (ENCS)
China (IECSC)
Australia (AICS)
Korean (KECL)
New Zealand (NZIoC)

Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies

15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Muriel Martin Beurel
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Supersedes date

12-Jan-2011

Revision date

19-Oct-2015

Version

5

The following sections have been
revised:

Updated according to GHS/CLP, No changes with regard to classification have been made.

Text of R phrases mentioned in Section 3
R48/20 - Harmful: danger of serious damage to health by prolonged exposure through inhalation
Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.
H373 - May cause damage to organs through prolonged or repeated exposure if inhaled

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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Safety Data Sheet
Calcium Carbonate D151

1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

Calcium Carbonate D151
D151

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier identification
Schlumberger Oilfield UK PLC
Victory House, Churchill Court
Manor Royal, Crawley
West Sussex RH10 9LU
+ 47 51577424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518

2. Hazards identification
2.1 Classification of the substance or mixture
Regulation (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label Elements

Signal word
None
Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.
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Precautionary Statements - EU (§28, 1272/2008)
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains
Crystalline silica (impurity)

2.3 Other data
Not classified as PBT/vPvB by current EU criteria

3. Composition/information on ingredients
3.1 Substances
Not Applicable

3.2 Mixtures
Component

EC-No.

CAS-No

Crystalline silica
(impurity)

238-878-4

14808-60-7

Weight % - Classification
range
(67/548)
<1

Xn; R48/20

Classification (Reg.
1272/2008)

REACH
registration
number

STOT Rep. 2 - H373

Exempt

Comments
IARC Monographs, Vol. 68, 1997, concludes that there is sufficient evidence that inhaled crystalline silica in the form of quartz or
cristobalite from occupational sources causes cancer in humans. IARC Classification Group I. This product contains a small
quantity of quartz, crystalline silica. Prolonged and repeated exposure to concentrations of crystalline silica exceeding the
workplace exposure limit (WEL) may lead to chronic lung disease such as silicosis.

4. First aid measures
4.1 First Aid
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Seek medical attention if irritation occurs.
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Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.

Eye contact

Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Water Fog, Alcohol Foam, CO2, Dry Chemical.
Extinguishing media which shall not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
No information available.
Hazardous combustion products
Carbon oxides (COx), See also section 10.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8.

________________________________________________________________________________________
Page 3 / 11

Calcium Carbonate D151
Safety data sheet number D151
Revision date 31/Jul/2015
________________________________________________________________________________________
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for Containment
Prevent further leakage or spillage if safe to do so.
Methods for cleaning up
Vacuum up. Avoid generating dust. Put into suitable containers for disposal. After cleaning, flush away traces with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation. Do
not breathe dust. For personal protection see section 8.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure Do not eat, drink or smoke when using this product. Wash
thoroughly with soap and water after handling and before eating, drinking, or using tobacco.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Provide appropriate exhaust ventilation at places where dust is formed. Keep airborne
concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid excessive heat
for prolonged periods of time. Protect from moisture Avoid contact with: Hydrofluoric acid
(HF) Strong oxidising agents

Storage class

Chemical storage.

Packaging material

Bag with moisture barrier Paper bag (minimum 3 ply), or other industrial container designed
for powders and granulated materials

7.3 Specific end uses
See also Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
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Component
Crystalline silica (impurity)

EU OEL - Third List
Not determined

Austria
Not determined

Australia
0.1 mg/m3 TWA

Denmark
0.1mg/m3

Component
Crystalline silica (impurity)

Malaysia
0.1 mg/m3 TWA

France
0.1 mg/m3

Germany
Not determined

Hungary
Not determined

Component
Crystalline silica (impurity)

New Zealand
0.2 mg/m3 TWA
Known or presumed
human carcinogen

Italy
Not determined

Netherlands
0.075 mg/m3

Norway
0.3 mg/m3 TWA total
dust
0.1 mg/m3 TWA
respirable dust
0.9 mg/m3 STEL total
dust
0.3 mg/m3 STEL
respirable dust
Carcinogen

Component
Crystalline silica (impurity)

Poland
2 mg/m3 TWA >50% free
crystalline silica total
inhalable dust
0.3 mg/m3 TWA >50%
free crystalline silica
respirable dust
4.0 mg/m3 TWA 2% to
50% free crystalline silica
total inhalable dust
1.0 mg/m3 TWA 2% to
50% free crystalline silica
respirable dust

Portugal
0.025 mg/m3 TWA
respirable fraction

Romania
Not determined

Russia
1 mg/m3 MAC
3 mg/m3 STEL
1 mg/m3 TWA aerosol
Fibrogenic substance

Component
Crystalline silica (impurity)

Spain
0.1 mg/m3 VLA-ED
respirable fraction

Switzerland
0.15 mg/m3 MAK
respirable

Turkey
Not determined

UK
0.3 mg/m3 STEL
calculated respirable
0.1 mg/m3 TWA
respirable

8.2 Exposure controls
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All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to
reduce exposure
Ensure adequate ventilation.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection

Skin and body protection
Hygiene measures

Safety glasses with side-shields.
Repeated or prolonged contact:, Use protective gloves made of:, Nitrile, Neoprene gloves,
Frequent change is advisable.
No personal respiratory protective equipment normally required, In case of inadequate
ventilation wear respiratory protection, Suitable mask with particle filter P3 (European Norm
143), At work in confined or poorly ventilated spaces, respiratory protection with air supply
must be used.
Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.
Wash hands before breaks and immediately after handling the product, Remove and wash
contaminated clothing before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Powder
Appearance
Odourless
Odour
White - off-white
Colour
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash Point
Evaporation rate
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability Limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity

Values
8.5-9.5
@ 100g/l
Decomposes
Not applicable No information
available
Does not flash
Not applicable
Not Applicable

Remarks

Not applicable
Not applicable
Not applicable
Not applicable
2.7 - 2.9
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Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature

No information available
2.7 - 2.9
Insoluble in water
No information available
No information available
825°C / 1517 °F

Kinematic viscosity
Viscosity, dynamic
Log Pow

No information available
No information available

Explosive properties
Oxidizing properties

No information available
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density VALUE

No information available
No information available
No information available
No information available

10. Stability and reactivity
10.1 Reactivity
Stable under recommended storage conditions.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerisation does not occur.
10.4 Conditions to avoid
Protect from moisture.
10.5 Incompatible materials
Hydrofluoric acid (HF). Strong oxidising agents.
10.6 Hazardous decomposition products
When heated strongly or burned,. Carbon oxides (COx).

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of dust may cause shortness of breath, tightness of the chest, a sore throat and
cough.
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Eye contact

Dust may cause mechanical irritation.

Skin contact

Repeated exposure may cause skin dryness or cracking.

Ingestion

Irritant; may cause pain or discomfort to mouth, throat and stomach.

Unknown acute toxicity

Not Applicable.

Component
Crystalline silica (impurity)

LD50 Oral
= 500 mg/kg ( Rat )

LD50 Dermal
No data available

LC50 Inhalation
No data available

Sensitisation

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

Crystalline silica dust is listed by IARC in Group 1 as known to cause lung cancer in
humans, if inhaled.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Inhalation. Skin contact. Eye contact.

Routes of entry

Inhalation.

Specific target organ toxicity (single Not classified
exposure)
Not classified.
Specific target organ toxicity
(repeated exposure)
Aspiration hazard

No hazard from product as supplied.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
Not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
Not considered toxic.

________________________________________________________________________________________
Page 8 / 11

Calcium Carbonate D151
Safety data sheet number D151
Revision date 31/Jul/2015
________________________________________________________________________________________

Component

Toxicity to fish

Toxicity to algae

Crystalline silica (impurity)

No information available

No information available

Toxicity to daphnia and other
aquatic invertebrates
No information available

12.2 Persistence and degradability
Not Applicable - Inorganic chemical.
12.3 Bioaccumulative potential
Not Applicable - Inorganic chemical.

12.4 Mobility in soil
Mobility
The product is insoluble and sinks in water.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

EWC waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: 16 03 04

14. Transport information
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14.1 UN number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing Group Not regulated
Not regulated
IMDG Packing group
Not regulated
ICAO Packing group
14.5 Environmental hazard
No

14.6 Special precautions
None
14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Water endangering class = nwg

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
International inventories
USA, Toxic Substances Control Act inventory (TSCA)
European Union - EINECS and ELINCS
Canada, Domestic Substance List (DSL)
Philippines (PICCS)

Complies
Complies
Complies
Complies
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Inventory - Japan - Existing and New Chemicals list
China (IECSC)
Australia (AICS)
Korea (KECL)
Inventory - New Zealand - Inventory of Chemicals (NZIoC)

Complies
Complies
Complies
Complies
Complies

15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Ingrid Helland

Supercedes date

13/Feb/2014

Revision date

31/Jul/2015

Version

4

The following sections have been
revised:

Updated according to GHS/CLP, No changes with regard to classification have been made.

Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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Safety Data Sheet
Calcium Chloride S1
1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code
Denmark Pr. no.

Calcium Chloride S1
S001
2087702

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield UK PLC
Victory House, Churchill Court
Manor Royal, Crawley
West Sussex RH10 9LU
+ 47 51577424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518
Centro Antiveleni Ospedale Niguarda Milan: +39 02 6610 1029
Italy

2. Hazards Identification
2.1 Classification of the substance or mixture
Classification according to Regulation (EC) No. 1272/2008 [CLP]
Health hazards
Serious eye damage/eye irritation

Category 2

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label elements
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Signal word
WARNING
Hazard statements
H319 - Causes serious eye irritation
Precautionary Statements - EU (§28, 1272/2008)
P264 - Wash face, hands and any exposed skin thoroughly after handling
P280 - Wear protective gloves/protective clothing/eye protection/face protection
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing
P308 + P313 - IF exposed or concerned: Get medical advice/ attention
P501 - Dispose of contents/containers in accordance with local regulations

Indication of danger
Xi - Irritant

R-code(s)
R36
Contains

Calcium chloride

For the full text of the R-phrases and H-Statements mentioned in this Section, see Section 16.
2.3 Other hazards
Not classified as PBT/vPvB by current EU criteria

3. Composition/information on ingredients
3.1 Substances
Not applicable

3.2 Mixtures
Chemical Name

EC No

CAS No

Weight-%

Classification
according to
67/548/EEC

Regulation (EC) No
1272/2008

REACH
registration
number

Calcium chloride

233-140-8

10043-52-4

60 - 100

Xi; R36

Eye Irrit. 2 (H319)

01-2119494219-28-x
xxx
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Comments
The product contains other ingredients which do not contribute to the overall classification.

4. First aid measures
4.1 First Aid
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Seek medical attention if irritation occurs.

Skin contact

Wash off immediately with soap and plenty of water while removing all contaminated
clothes and shoes. Get medical attention if irritation persists.

Eye contact

Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses.
Continue to rinse for at least 15 minutes. Get medical attention.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.
Extinguishing media which must not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
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Unusual fire and explosion hazards
None known.
Thermal decomposition can lead to release of irritating gases and vapours.

5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and material for containment and cleaning up
Methods for containment
Prevent further leakage or spillage if safe to do so. Cover powder spill with plastic sheet or tarp to minimise spreading and keep
powder dry.
Methods for cleaning up
Avoid generating or breathing dust. Sweep up and shovel into suitable containers for disposal. After cleaning, flush away traces
with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure Wash hands and face before breaks and immediately after
handling the product Remove contaminated clothing Do not eat, drink or smoke when using this product
7.2 Conditions for safe storage, including any incompatibilities
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Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place Avoid: High
temperatures. Avoid contact with water and moist air - product is hygroscopic. Steel
Bromine trifluoride. Furan-2-peroxycarboxylic acid. Acids

Storage class

Chemical storage.

Packaging materials

Use specially constructed containers only

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Chemical Name
Calcium chloride
Chemical Name
Calcium chloride
Chemical Name
Calcium chloride
Chemical Name
Calcium chloride
Chemical Name
Calcium chloride

EU OEL - Third List
Not determined
Malaysia
Not determined
New Zealand
Not determined
Poland
Not determined
Spain
Not determined

Austria
Not determined
France
Not determined
Italy
Not determined
Portugal
Not determined
Switzerland
Not determined

Australia
Not determined
Germany
Not determined
Netherlands
Not determined
Romania
Not determined
Turkey
Not determined

Denmark
Not determined
Hungary
Not determined
Norway
Not determined
Russia
2 mg/m³ MAC (aerosol)
UK
Not determined

Derived No Effect Level (DNEL)
Short term exposure local effects
Calcium chloride
Inhalation

10 mg/m³

Long term exposure local effects
Calcium chloride
Inhalation

5 mg/m³

Predicted No Effect Concentration (PNEC)
8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to
reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection

It is good practice to wear goggles when handling any chemical. Tightly fitting safety
goggles.
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Hand protection
Respiratory protection
Skin and body protection
Hygiene measures

Use protective gloves made of: Polyvinyl alcohol or nitrile-butyl rubber gloves Frequent
change is advisable
No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Effective dust mask, Type A/P2, At work in
confined or poorly ventilated spaces, respiratory protection with air supply must be used.
Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.
Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Granules
Appearance
Odourless
Odour
White
Colour
Not applicable
Odour threshold
Property
pH
pH @ dilution
Melting / freezing point
Boiling point/range
Flash point
Evaporation rate
Flammability (solid, gas)
Flammability Limit in Air
Upper flammability limit
Lower flammability limit
Vapour pressure
Vapour density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
log Pow

Values
No information available
9 - 10.5

Remarks
(100 g/l soln @20°C)

> 1600 °C
Not applicable
Not applicable
Not applicable
Not applicable
No information available
No information available
No information available
800 mg/m3
2.2
Soluble in water
No information available
No information available
>772°C

@ 20 °C.

No information available
No information available

Explosive properties
Oxidising properties

No information available
No information available

9.2 Other information
Pour point

No information available
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Molecular weight
VOC content(%)
Density

No information available
No information available
No information available

10. Stability and reactivity
10.1 Reactivity
Hygroscopic.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerisation
Hazardous polymerisation does not occur.
10.4 Conditions to avoid
Avoid dust formation. Avoid contact with water and moist air - product is hygroscopic. High temperatures.
10.5 Incompatible materials
Water. Bromine trifluoride. Furan-2-peroxycarboxylic acid. Acids. Steel.
10.6 Hazardous decomposition products
See also section 5.2.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of dust may cause shortness of breath, tightness of the chest, a sore throat and
cough.

Eye contact

Causes serious eye irritation.

Skin contact

May cause skin irritation and/or dermatitis.

Ingestion

Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhoea.

Unknown acute toxicity

Not applicable.

Chemical Name
Calcium chloride

LD50 Oral
= 1000 mg/kg ( Rat )

LD50 Dermal
= 2630 mg/kg ( Rat )

LC50 Inhalation
No data available
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Sensitisation

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

This product does not contain any known or suspected carcinogens.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Eye contact. Inhalation.

Routes of entry

Eye contact. Inhalation.

Specific target organ toxicity Single exposure
Specific target organ toxicity Repeated exposure

Not classified

Aspiration hazard

No hazard from product as supplied.

Not classified.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment. Listed on PLONOR list of OSPAR
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
See component information below.
Toxicity to daphnia and other aquatic invertebrates
See component information below.

Chemical Name

Toxicity to fish

Toxicity to algae

Calcium chloride

= 10650 mg/L LC50 Lepomis
macrochirus 96 h

No information available

Toxicity to daphnia and other
aquatic invertebrates
2,400 mg/L EC50 (Daphnia magna)
= 48 h

12.2 Persistence and degradability
No product level data available.
12.3 Bioaccumulative potential
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No product level data available.

12.4 Mobility in soil
Mobility
The product is water soluble, and may spread in water systems.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

EWC Waste Disposal No

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific Waste codes should be assigned by the user based on the application
for which the product was used The following Waste Codes are only suggestions: EWC
waste disposal No: 06 09 04 - calcium-based reaction wastes other than those mentioned
in 06 09 03

14. Transport information
The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA,ADR/RID/ADG).
14.1. UN number
Not regulated
14.2. UN proper shipping name
Not regulated
14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class

Not regulated
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IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing Group Not regulated
Not regulated
IMDG Packing group
Not regulated
ICAO Packing group
14.5 Environmental hazard
No

14.6 Special precautions
Not applicable
14.7 Transport in bulk according to Annex I/II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Hazardous to water/Class 1 (Supplier's Classification)

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.
International inventories
USA, Toxic Substances Control Act inventory (TSCA)
European Union - EINECS and ELINCS
Canada (DSL)
Philippines (PICCS)
Inventory - Japan - Existing and New Chemicals list
China (IECSC)
Australia (AICS)
Korea (KECL)
Inventory - New Zealand - Inventory of Chemicals (NZIoC)

Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies

15.2 Chemical Safety Report
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No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Nicola Anderson

Supercedes date

22/Dec/2010

Revision date

13/Mar/2015

Version

2

This SDS has been revised in the
following section(s)

Updated according to GHS/CLP. No changes with regard to classification have been made.

Text of R phrases mentioned in Section 3
R36 - Irritating to eyes
Full text of H-Statements referred to under sections 2 and 3
H319 - Causes serious eye irritation

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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Safety Data Sheet
Cellophane Flake D29

1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

Cellophane Flake D29
D029

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000
+47 5157 7424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518

2. Hazards identification
2.1 Classification of the substance or mixture
Classification according to (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label elements

Signal word
None
Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.
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Precautionary statements
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains

2.3 Other data
Not classified as PBT/vPvB by current EU criteria

Australian statement of hazardous/dangerous nature

Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients
3.1 Substances
No classified ingredients, or those having occupational exposure limits, present above the level of disclosure.

3.2 Mixtures
Not Applicable

4. First aid measures
4.1 First-Aid Measures
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.

Eye contact

Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
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Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.
Extinguishing media which shall not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
Dust may form explosive mixture in air.
Hazardous combustion products
Fire or high temperatures create:, Carbon oxides (COx).
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Avoid breathing dust; if exposed to high dust concentration, leave area immediately. Avoid contact with heat, sparks, open flame,
and static discharge. Use personal protective equipment. See also section 8.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for containment
Cover powder spill with plastic sheet or tarp to minimize spreading. Prevent further leakage or spillage if safe to do so.
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Methods for cleaning up
Avoid generating or breathing dust. Take up mechanically and collect in suitable container for disposal. After cleaning, flush away
traces with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Do not breathe dust. Avoid contact with skin and eyes.
Avoid dust formation.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure. Wash hands and face before breaks and immediately after
handling the product Remove contaminated clothing. Do not eat, drink or smoke when using this product.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid heat, flames
and other sources of ignition. Keep away from direct sunlight. Protect from moisture Store
away from incompatibles, See Section 10

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

NUI = Nuisance dust, TWA 4mg/m3 Respirable Dust, 10mg/m3 Total Dust.
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8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection
Skin and body protection
Hygiene measures

It is good practice to wear Safety Glasses with Side-shields when handling any chemical.
Use protective gloves made of:, Neoprene, Nitrile, Rubber, Frequent change is advisable.
Use the indicated respiratory protection if the occupational exposure limit is exceeded
and/or in case of product release (dust), Effective dust mask, Type P2, At work in confined
or poorly ventilated spaces, respiratory protection with air supply must be used.
Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.
Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Flakes
Appearance
Odorless
Odor
Various
Color
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash point
Evaporation rate (BuAc =1)
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density

Values
Not applicable

Remarks

Decomposes
Not applicable
Not Applicable
Not Applicable
Not Applicable
Not applicable
Not applicable
Not applicable
Not applicable
1.4
688 kg/m3
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Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature

No information available
Insoluble
No information available
No information available
>242°C / 468°F

Kinematic viscosity
Dynamic viscosity
Log Pow

Not Applicable
. Not Applicable
No information available

Explosive properties
Oxidizing properties

None known
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density

No information available
No information available
None
No information available

10. Stability and reactivity
10.1 Reactivity
No specific reactivity hazards associated with this product.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerization does not occur.
10.4 Conditions to avoid
Avoid heat, flames and other sources of ignition. Avoid dust formation.
10.5 Incompatible materials
Oxidizing agents.
10.6 Hazardous decomposition products
See also section 5.2.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of dust may cause shortness of breath, tightness of the chest, a sore throat and
cough. Inhalation of dust in high concentration may cause irritation of respiratory system.

Eye contact

Dust may cause mechanical irritation.

Skin contact

Prolonged contact may cause redness and irritation.

Ingestion

Ingestion may cause stomach discomfort.
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Unknown acute toxicity

Not Applicable.

Sensitization

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

This product does not contain any known or suspected carcinogens.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Skin contact. Eye contact. Inhalation.

Routes of entry

Inhalation.

Specific target organ toxicity
(single exposure)
Specific target organ toxicity
(repeated exposure)

Not classified

Aspiration hazard

No hazard from product as supplied.

Not classified.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
This product is not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

12.2 Persistence and degradability
No product level data available.
12.3 Bioaccumulative potential
No product level data available.
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12.4 Mobility in soil
Mobility
Insoluble in water.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be taken for local recycling, recovery or waste disposal.

EWC Waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 07 07 99; 07 02 99; 01 50 99

14. Transport information
14.1 UN Number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3 Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing group
IMDG Packing group
ICAO Packing group

Not regulated
Not regulated
Not regulated
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14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable
14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Hazardous to water/Class 1 (Supplier's Classification)

Australian Standard for the Uniform Scheduling of Drugs and Poisons
No Poisons Schedule number allocated

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].
[NOHSC:1008 (2004) 3rd Edition].
occupational Environment [NOHSC:1003 (1995)].
Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).
Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by
road or rail.
International inventories
USA (TSCA)
European Union (EINECS and ELINCS)
Canada (DSL)
Philippines (PICCS)
Japan (ENCS)
China (IECSC)
Australia (AICS)
Korean (KECL)
New Zealand (NZIoC)

Complies
Complies
Complies
Does not Comply
Does not Comply
Does not Comply
Does not Comply
Does not Comply
Complies
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15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Nicola Anderson

Revision date

21/Jan/2015

Version

1

The following sections have been
revised:

Updated according to GHS/CLP.

Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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Safety Data Sheet
Cement Class A D901
1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

Cement Class A D901
D901

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000
+47 5157 7424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518, Canada
001 613 996 6666

2. Hazards identification
2.1 Classification of the substance or mixture
Classification according to (EC) No. 1272/2008
Health hazards
Skin corrosion/irritation
Serious eye damage/eye irritation
Skin sensitization
Specific target organ toxicity
(single exposure)

Category 2
Category 1
Sub-Category 1B
Category 3

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label elements
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Signal word
DANGER

Hazard statements
H315 - Causes skin irritation
H318 - Causes serious eye damage
H317 - May cause an allergic skin reaction
H335 - May cause respiratory irritation
Precautionary Statements - EU (§28, 1272/2008)
P280 - Wear protective gloves/ protective clothing/ eye protection/ face protection
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing
P310 - Immediately call a POISON CENTER or doctor/ physician
P302 + P352 - IF ON SKIN: Wash with plenty of soap and water
P304 + P340 - IF INHALED: Remove to fresh air and keep at rest in a position comfortable for breathing
P501 - Dispose of contents/container in accordance with local regulations.
Supplementary precautionary statements
P261 - Avoid breathing dust/ fume/ gas/ mist/ vapors/ spray
P264 - Wash face, hands and any exposed skin thoroughly after handling
P271 - Use only outdoors or in a well-ventilated area
P272 - Contaminated work clothing should not be allowed out of the workplace
P333 + P313 - If skin irritation or rash occurs: Get medical advice/ attention
P362 - Take off contaminated clothing and wash before reuse
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed

Contains

Portland cement

2.3 Other data
Not classified as PBT/vPvB by current EU criteria

Australian statement of hazardous/dangerous nature
Classified as Hazardous according to the criteria of NOHSC.
HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients
3.1 Substances
Component

EC-No.

CAS-No

Portland cement

266-043-4

65997-15-1

Weight % - Classification
range
(67/548)
60-100

Xi;R36/37/38
R41
R43

Classification (Reg.
1272/2008)

REACH
registration
number

Skin Irrit. 2 (H315)
Skin Sens. 1B (H317)
Eye Dam. 1 (H318)
STOT SE 3 (H335)

No data available
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3.2 Mixtures
Not Applicable

4. First aid measures
4.1 First-Aid Measures
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Never give anything by mouth to an unconscious person. If swallowed, do not
induce vomiting - seek medical advice.

Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention if irritation persists.

Eye contact

Remove contact lenses. Promptly wash eyes with lots of water while lifting eye lids.
Continue to rinse for at least 15 minutes. Get immediate medical attention.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Non-combustible, Use extinguishing media appropriate for surrounding material.
Extinguishing media which shall not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
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None known.
Hazardous combustion products
React with hydrofluoric acid (HF) forming toxic gas (SiF4), Thermal decomposition can lead to release of irritating gases and
vapors.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8. Avoid breathing dust; if exposed to high dust concentration, leave area
immediately. Avoid contact with the skin and the eyes.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil. Prevent entry into sewage.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for containment
Prevent further leakage or spillage if safe to do so. Cover powder spill with plastic sheet or tarp to minimize spreading and keep
powder dry.
Methods for cleaning up
Do not dry sweep dust. Wet dust with water before sweeping or use a vacuum to collect dust. Pick up and transfer to properly
labeled containers. Keep in suitable, closed containers for disposal. Clean contaminated surface thoroughly. After cleaning, flush
away traces with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Do not breathe vapors/dust. Avoid contact with skin and
eyes. Avoid handling causing generation of dust. May cause sensitization of susceptible persons.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure. Wash thoroughly with soap and water after handling and before
eating, drinking, or using tobacco. Do not eat, drink or smoke when using this product. Remove contaminated clothing.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Provide appropriate exhaust ventilation at places where dust
is formed. Keep airborne concentrations below exposure limits.
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Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Protect from moisture
Store away from incompatibles, Powdered aluminum Acids Oxidizing agents

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only. Bag with moisture barrier

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

NUI = Nuisance dust, TWA 4mg/m3 Respirable Dust, 10mg/m3 Total Dust.

Component
Portland cement

EU OEL
Not determined

Austria
Australia
5 mg/m3 TWA inhalable 10mg/m3TWAinhalable
fraction
dust

Component
Portland cement

Malaysia
10 mg/m3 TWA

France
Not determined

Germany
TWA

Hungary
10mg/m3TWA

Component
Portland cement

New Zealand
10 mg/m3 TWA

Italy
Not determined

Netherlands
10 mg/m3 TWA

Norway
Not determined

Component
Portland cement

Poland
6.0 mg/m3 TWA NDS
2.0 mg/m3 TWA NDS

Component
Portland cement

Spain
4 mg/m3 TWA VLA-ED

Portugal
Romania
10 mg/m3 TWA
10mg/m3TWAinhalable
particulate matter
fraction, dust
containing no Asbestos
and <1% Crystalline
silica
Switzerland
5 mg/m3 TWA MAK

Turkey
Not determined

Denmark
Not determined

Russia
Not determined

UK
30 mg/m3 STEL
calculated inhalable
dust
12 mg/m3 STEL
calculated respirable
dust
10 mg/m3 TWA
inhalable dust
4 mg/m3 TWA respirable
dust
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Notes
No biological limit allocated

8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to reduce exposure
Ensure adequate ventilation. Provide appropriate exhaust ventilation at places where dust is formed.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection
Skin and body protection
Hygiene measures

Wear dust resistant safety goggles where there is a danger of eye contact. It is good
practice to wear goggles when handling any chemical.
Impervious gloves made of:, PVC disposable gloves, Leather gloves, Rubber gloves,
Frequent change is advisable.
In case of insufficient ventilation wear suitable respiratory equipment, Half mask with a
particle filter P2 (European Norm EN 143 = former DIN 3181), At work in confined or poorly
ventilated spaces, respiratory protection with air supply must be used.
Wear appropriate personal protective clothing to prevent skin contact, Eye wash and
emergency shower must be available at the work place.
Wash hands before breaks and immediately after handling the product, Remove and wash
contaminated clothing before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Powder
Appearance
Odorless
Odor
Gray
Color
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash point
Evaporation rate (BuAc =1)
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity

Values
No information available
11 - 13
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Remarks
@10% sol

Not applicable
Not applicable
Not applicable
Not applicable
~3
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Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
Log Pow

No information available
No information available
Slightly soluble in water.
No information available
Not Applicable
No information available
No information available
No information available
No information available

Explosive properties
Oxidizing properties

Not Applicable
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density

No information available
No information available
None
No information available

10. Stability and reactivity
10.1 Reactivity
React with hydrofluoric acid (HF) forming toxic gas (SiF4).
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerization does not occur.
10.4 Conditions to avoid
Protect from moisture.
10.5 Incompatible materials
Acids. Powdered aluminum. Strong oxidizing agents.
10.6 Hazardous decomposition products
See Section 5.2.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of dust may cause shortness of breath, tightness of the chest, a sore throat and
cough. May cause allergy or asthma symptoms or breathing difficulties if inhaled.

Eye contact

Causes serious eye damage.

Skin contact

Causes skin irritation.

Ingestion

Ingestion may cause irritation to mucous membranes.
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Unknown acute toxicity

Not Applicable.

Component
Portland cement

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

Sensitization

May cause sensitization by skin contact.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

This product does not contain any known or suspected carcinogens.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Skin contact. Inhalation. Eye contact.

Routes of entry

Inhalation. Skin contact. Eye contact.

Specific target organ toxicity
(single exposure)
Specific target organ toxicity
(repeated exposure)

Category 3

Target organ effects

Respiratory system. Lungs.

Aspiration hazard

Not Applicable.

Not classified.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment. Large amounts will affect pH and harm aquatic
organisms
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
This product is not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.
Component

Toxicity to fish

Toxicity to algae

Portland cement

No information available

No information available

Toxicity to daphnia and other
aquatic invertebrates
No information available

________________________________________________________________________________________
Page 8 / 11

Cement Class A D901

SDS no. D901
Revision date 13-Apr-2016
________________________________________________________________________________________
12.2 Persistence and degradability
Not Applicable - Inorganic chemical.
12.3 Bioaccumulative potential
Not Applicable - Inorganic chemical.

12.4 Mobility in soil
Mobility
Slightly soluble in water.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be taken for local recycling, recovery or waste disposal.

EWC Waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 10 13 14 , 15 01 01

14. Transport information
14.1 UN Number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3 Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class

Not regulated
Not regulated
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ICAO Hazard class/division

Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing group
IMDG Packing group
ICAO Packing group

Not regulated
Not regulated
Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
None
14.7 Transport in bulk according to Annex I/II of MARPOL 73/78 and the IBC Code
Not Applicable

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Australian Standard for the Uniform Scheduling of Drugs and Poisons
Portland cement
Schedule 4
Schedule 6
Schedule 5

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].
[NOHSC:1008 (2004) 3rd Edition].
occupational Environment [NOHSC:1003 (1995)].
Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).
Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by
road or rail.
International inventories
USA (TSCA)

Complies
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Complies
Complies
Does not Comply
Does not Comply
Complies
Complies
Complies
Complies

European Union (EINECS and ELINCS)
Canada (DSL)
Philippines (PICCS)
Japan (ENCS)
China (IECSC)
Australia (AICS)
Korean (KECL)
New Zealand (NZIoC)
15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Muriel Martin Beurel

Supersedes date

13-Mar-2012

Revision date

13-Apr-2016

Version

5

The following sections have been
revised:

Updated according to GHS/CLP, No changes with regard to classification have been made.

Text of R phrases mentioned in Section 3
R41 - Risk of serious damage to eyes
R43 - May cause sensitization by skin contact
R36/37/38 - Irritating to eyes, respiratory system and skin
Full text of H-Statements referred to under sections 2 and 3
H315 - Causes skin irritation
H318 - Causes serious eye damage
H317 - May cause an allergic skin reaction
H335 - May cause respiratory irritation
H317 - May cause an allergic skin reaction

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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SDS no. D079
Version 2
Revision date 22-Jan-2015
Supersedes date 22-Jan-2015

Safety Data Sheet
Chemical Extender D79
1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code
CAS No
EC-No.
REACH registration number

Chemical Extender D79
D079
6834-92-0
229-912-9
01-2119449811-37-xxxx

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000
+47 5157 7424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518

2. Hazards identification
2.1 Classification of the substance or mixture
Classification according to (EC) No. 1272/2008
Health hazards
Skin corrosion/irritation
Specific target organ toxicity (single exposure)
Environmental hazards

Category 1 B
Category 3

Not classified

Physical Hazards
Substances/mixtures corrosive to metal

Category 1

2.2 Label elements
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Signal word
DANGER

Hazard statements
H314 - Causes severe skin burns and eye damage
H335 - May cause respiratory irritation
H290 - May be corrosive to metals
Precautionary Statements - EU (§28, 1272/2008)
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P280 - Wear protective gloves/ protective clothing/ eye protection/ face protection
P301 + P330 + P331 - IF SWALLOWED: rinse mouth. Do NOT induce vomiting
P303 + P361 + P353 - IF ON SKIN (or hair): Remove/ Take off immediately all contaminated clothing. Rinse skin with water/
shower
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing
Supplementary precautionary statements
P264 - Wash face, hands and any exposed skin thoroughly after handling
P270 - Do not eat, drink or smoke when using this product
P271 - Use only outdoors or in a well-ventilated area
P310 - Immediately call a POISON CENTER or doctor/physician
P304 + P340 - IF INHALED: Remove to fresh air and keep at rest in a position comfortable for breathing
P363 - Wash contaminated clothing before reuse
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed
P501 - Dispose of contents/ container to an approved waste disposal plant

Contains

Disodium metasilicate

For the full text of the H-Statements mentioned in this Section, see Section 16.
2.3 Other hazards
Not classified as PBT/vPvB by current EU criteria

3. Composition/information on ingredients
3.1 Substances
Chemical Name

EC-No.

CAS No

Weight-%

Classification
(67/548)

Disodium metasilicate

229-912-9

6834-92-0

60 - 100

C; R34
Xi; R37

Classification (Reg.
1272/2008)

REACH
registration
number

Skin Corr. 1B (H314)
01-2119449811-37-x
STOT SE 3 (H335)
xxx
Corrosive to metals (H290)

3.2 Mixtures
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Not applicable

4. First aid measures
4.1 First-Aid Measures
Inhalation

Move the exposed person to fresh air at once. If breathing is difficult, (trained personnel
should) give oxygen. If not breathing, give artificial respiration. Seek medical attention at
once.

Ingestion

Do NOT induce vomiting. Get immediate medical attention. Rinse mouth. Risk of product
entering the lungs on vomiting after ingestion. Never give anything by mouth to an
unconscious person.

Skin contact

Promptly wash contaminated skin with soap or mild detergent and water. Promptly remove
clothing if soaked through and wash as above. Burns: Flush with water immediately. While
flushing, remove clothes which do not adhere to affected area. Call an ambulance.
Continue flushing during transport to hospital. Chemical burns must be treated by a
physician.

Eye contact

Remove contact lenses. Immediately flush eyes with water for 15 minutes while holding
eyelids open. Seek medical attention.

4.2 Most important symptoms and effects, both acute and delayed
General advice

Seek medical attention for all burns, regardless how minor they may seem. The severity of
the symptoms described will vary dependant of the concentration and the length of
exposure. If adverse symptoms develop, the casualty should be transferred to hospital as
soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Water Fog, Alcohol Foam, CO2, Dry Chemical.
Extinguishing media which must not be used for safety reasons
None known.
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5.2 Special hazards arising from the substance or mixture
Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapors
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.
Hazchem code ADG
2X

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Do not get on skin or clothing. Wash thoroughly after handling. Avoid dust formation. Do not breathe dust. Use personal protective
equipment. See also section 8.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and material for containment and cleaning up
Methods for containment
Prevent further leakage or spillage if safe to do so. Prevent dust cloud.
Methods for cleaning up
Avoid dust formation. Sweep up and shovel into suitable containers for disposal.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Do not get in eyes, on skin or on clothing. Avoid dust
formation. Do not breathe dust.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from
direct sunlight. Protect from moisture Store away from incompatibles, See Section 10

Storage class

Corrosive storage.
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Use specially constructed containers only.

Packaging materials
7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Chemical Name
Disodium metasilicate
Chemical Name
Disodium metasilicate
Chemical Name
Disodium metasilicate
Chemical Name
Disodium metasilicate
Chemical Name
Disodium metasilicate

EU OEL
Not determined
Malaysia
Not determined
New Zealand
Not determined
Poland
Not determined
Spain
Not determined

Austria
Not determined
France
Not determined
Italy
Not determined
Portugal
Not determined
Switzerland
Not determined

Australia
Not determined
Germany
Not determined
Netherlands
Not determined
Romania
Not determined
Turkey
Not determined

Denmark
Not determined
Hungary
Not determined
Norway
Not determined
Russia
Not determined
UK
Not determined

8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to reduce exposure
Ensure adequate ventilation, especially in confined areas. Keep airborne concentrations below exposure limits.

Personal protective equipment
Eye protection
Hand protection

Respiratory protection
Skin and body protection
Hygiene measures

Tightly fitting safety goggles. Face-shield.
Wear chemically resistant gloves (tested to EN 374) in combination with 'basic' employee
training
Repeated or prolonged contact Impervious gloves made of: PVC or Nitrile rubber
Always ensure that gloves are free from defects and that they are stored and used correctly
Frequent change is advisable
Use only with adequate ventilation, Effective dust mask, P2.
Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.
Wash hands before breaks and immediately after handling the product, Remove and wash
contaminated clothing before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
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Physical state
Appearance
Odor
Color
Odor threshold
Property
pH
pH @ dilution
Melting / freezing point
Boiling point/range
Flash point
Evaporation rate (BuAc =1)
Flammability (solid, gas)
Flammability Limit in Air
Upper flammability limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
log Pow

Solid
Crystals
Odorless
White
Not applicable
Values
12.6
10 g/l
1088 °C / 1990 °F
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
No information available
No information available
2.4 g/mL
No information available
2.4
Soluble in water 270 g/L @ 30
°C
No information available
No information available
No information available
No information available
No information available
Does not bioaccumulate

Explosive properties
Oxidizing properties

None
None

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density

No information available
No information available
No information available
No information available

Remarks

@22 °C
@ 22°C.

10. Stability and reactivity
10.1 Reactivity
Corrosive to aluminum when wet. Gives off hydrogen by reaction with metals. Reacts violently with acids.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerization does not occur.
10.4 Conditions to avoid
Excessive heat. Avoid dust formation. Protect from moisture.
10.5 Incompatible materials
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Aluminum. Metals. Alkalis. Strong acids. Oxidizing agents.
10.6 Hazardous decomposition products
See Section 5.2.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

May cause respiratory irritation.

Eye contact

Causes burns. Causes serious eye damage.

Skin contact

Causes severe skin burns.

Ingestion

Ingestion causes severe swelling, severe damage to the delicate tissue and danger of
perforation.

Unknown acute toxicity

Not applicable.

Chemical Name
Disodium metasilicate

LD50 Oral
= 1153 mg/kg ( Rat )

LD50 Dermal
No data available

LC50 Inhalation
No data available

Sensitization

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

This product does not contain any known or suspected carcinogens.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Skin contact. Inhalation. Eye contact.

Routes of entry

Skin contact. Inhalation. Eye contact.

Specific target organ toxicity (single Category 3
exposure)
Not classified.
Specific target organ toxicity
(repeated exposure)
Target organ effects

Respiratory system.

Aspiration hazard

Not applicable.

12. Ecological information
_____________________________________________________________________________________________
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12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
See component information below.
Toxicity to fish
See component information below.
Toxicity to daphnia and other aquatic invertebrates
See component information below.
Chemical Name

Toxicity to fish

Toxicity to algae

Disodium metasilicate

= 210 mg/L LC50 Brachydanio rerio
96 h

No information available

Toxicity to daphnia and other
aquatic invertebrates
= 216 mg/L EC50 Daphnia magna
96 h

12.2 Persistence and degradability
Not Applicable - Inorganic chemical.
12.3 Bioaccumulative potential
Does not bioaccumulate.

12.4 Mobility in soil
Mobility
The product is water soluble, and may spread in water systems.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
The product may affect the acidity (pH-factor) in water with risk of harmful effects to aquatic organisms.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused

Dispose of in accordance with local regulations.
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products
Contaminated packaging

Empty containers should be taken for local recycling, recovery or waste disposal.

EWC Waste Disposal No

According to the European Waste Catalog, Waste Codes are not product specific, but
application specific Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 16 03 03

14. Transport information
14.1. UN number
UN/ID No. (ADR/RID/ADN/ADG)
UN No. (IMDG)
UN No. (ICAO)

UN3253
UN3253
UN3253

14.2. UN proper shipping name
DISODIUM TRIOXOSILICATE,
14.3 Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

8
8
8

14.4 Packing group
ADR/RID/ADN/ADG Packing group
IMDG Packing group
ICAO Packing group

PG III
PG III
PG III

14.5 Environmental hazard
Marine pollutant
No
14.6 Special precautions
Hazard identification no (ADR)
EmS (IMDG)
Emergency action code
Tunnel restriction code
Hazchem code ADG

80
F-A, S-B
2X
E
2X

14.7 Transport in bulk according to Annex I/II of MARPOL 73/78 and the IBC Code
Not applicable

15. Regulatory information
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15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Hazardous to water/Class 1

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
International inventories
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies

USA (TSCA)
European Union (EINECS and ELINCS)
Canada (DSL)
Philippines (PICCS)
Japan (ENCS)
China (IECSC)
Australia (AICS)
Korean (KECL)
New Zealand (NZIoC)
15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Ingrid Helland

Supersedes date

22-Jan-2015

Revision date

22-Jan-2015

Version

2

This SDS has been revised in the
following section(s)

1, 5, 7, 8, 16.
No changes with regard to classification have been made.

Text of R phrases mentioned in Section 3
R34 - Causes burns
R37 - Irritating to respiratory system
Full text of H-Statements referred to under sections 2 and 3
H314 - Causes severe skin burns and eye damage
H335 - May cause respiratory irritation
H290 - May be corrosive to metals
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N/A - Not Applicable, N/D - Not Determined.

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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Safety Data Sheet
LiteCRETE NSG B2105

1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

LiteCRETE NSG B2105
B2105

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield UK PLC
Victory House, Churchill Court
Manor Royal, Crawley
West Sussex RH10 9LU
+ 47 51577424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518

2. Hazards identification
2.1 Classification of the substance or mixture
Regulation (EC) No. 1272/2008
Health hazards
Skin corrosion/irritation
Serious eye damage/eye irritation
Specific target organ toxicity (single exposure)
Environmental hazards

Not classified

Physical Hazards

Not classified

Category 2
Category 1
Category 3

2.2 Label Elements

________________________________________________________________________________________
Page 1 / 13

LiteCRETE NSG B2105
Safety data sheet number B2105
Revision date 01/Feb/2016
________________________________________________________________________________________

Signal word
DANGER

Hazard statements
H315 - Causes skin irritation
H318 - Causes serious eye damage
H335 - May cause respiratory irritation
Precautionary Statements - EU (§28, 1272/2008)
P280 - Wear protective gloves/ protective clothing/ eye protection/ face protection
P302 + P352 - IF ON SKIN: Wash with plenty of soap and water
P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing
P310 - Immediately call a POISON CENTER or doctor/ physician
P501 - Dispose of contents/container in accordance with local regulations.
Supplementary precautionary statements
P261 - Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray
P264 - Wash face, hands and any exposed skin thoroughly after handling
P271 - Use only outdoors or in a well-ventilated area
P332 + P313 - If skin irritation occurs: Get medical advice/ attention
P362 - Take off contaminated clothing and wash before re-use
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed

Contains

Portland cement
Quartz, Crystalline silica

2.3 Other data
Not classified as PBT/vPvB by current EU criteria

3. Composition/information on ingredients
3.1 Substances
Not Applicable

3.2 Mixtures
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Component

EC-No.

CAS-No

Weight % - Classification
range
(67/548)

Portland cement

266-043-4

65997-15-1

60 - 100

Quartz, Crystalline
silica

238-878-4

14808-60-7

5 - <10

Classification (Reg.
1272/2008)

REACH
registration
number

Xi;R36/37/38
R41
R43

Skin Irrit. 2 (H315)
Skin Sens. 1B (H317)
Eye Dam. 1 (H318)
STOT SE 3 (H335)

No data available

Xn; R48/20

STOT REP. 2(H373)

Exempt

Comments
The product contains other ingredients which do not contribute to the overall classification.
Under Article 6 (3) 1999/45/EC, the classification of cement as R43 is eliminated, since the sensitizing effect of cement base on
chromium (VI) have been added to control the levels of sensitising soluble chromium (VI) to below 2 mg/kg (0.0002%) of the total
dry weight of the cement ready for use.
IARC Monographs, Vol. 68, 1997, concludes that there is sufficient evidence that inhaled crystalline silica in the form of quartz or
cristobalite from occupational sources causes cancer in humans. IARC Classification Group I.

4. First aid measures
4.1 First Aid
Inhalation

If inhaled, remove to fresh air. If not breathing give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult give oxygen. Get immediate medical attention.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Seek medical attention.

Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Seek medical attention if irritation occurs.

Eye contact

Remove contact lenses. Promptly wash eyes with lots of water while lifting eye lids.
Continue to rinse for at least 15 minutes. Get immediate medical attention.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.
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4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.
Extinguishing media which shall not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
Dust may form explosive mixture in air.
Hazardous combustion products
Heating or fire can release toxic gas.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8. Avoid dust formation.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for Containment
Prevent further leakage or spillage if safe to do so. Cover powder spill with plastic sheet or tarp to minimize spreading.
Methods for cleaning up
Avoid generating or breathing dust. Take up mechanically and collect in suitable container for disposal. After cleaning, flush away
traces with water.
6.4 Reference to other sections
See section 13 for more information.
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7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Do not breathe vapors/dust. Avoid handling causing
generation of dust. Avoid contact with skin and eyes.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure Wash hands and face before breaks and immediately after
handling the product. Remove contaminated clothing. Do not eat, drink or smoke when using this product.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid heat, flames
and other sources of ignition. Incompatible with strong acids and bases

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

NUI = Nuisance dust, TWA 4mg/m3 Respirable Dust, 10mg/m3 Total Dust.

Component
Portland cement

EU OEL - Third List
Not determined

Austria
Australia
5 mg/m3 TWA inhalable 10mg/m3TWAinhalable
fraction
dust
0.15 mg/m3 TWA
0.1mg/m3TWArespirable
alveolar dust, respirable
dust
fraction

Denmark
Not determined

Quartz, Crystalline silica

Not determined

Component
Portland cement
Quartz, Crystalline silica

Malaysia
10 mg/m3 TWA
0.1 mg/m3 TWA

France
Not determined
0.1 mg/m3TWA

Germany
TWA
Not determined

Hungary
10mg/m3TWA
0.15mg/m3TWA

Component
Portland cement

New Zealand
10 mg/m3 TWA

Italy
Not determined

Netherlands
10 mg/m3 GW

Norway
Not determined

0.3 mg/m3 TWA
0.1 mg/m3 TWA
K
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Quartz, Crystalline silica

0.2 mg/m3 TWA
Known or presumed
human carcinogen

Component
Portland cement

Poland
6.0 mg/m3 TWA total
inhalable dust
2.0 mg/m3 TWA
respirable dust

Quartz, Crystalline silica

Component
Portland cement

Quartz, Crystalline silica

0.05 mg/m3

0.075 mg/m3 TWA

0.3 mg/m3 TWA total
dust
0.1 mg/m3 TWA
respirable dust
0.3 mg/m3 STEL total
dust
0.1 mg/m3 STEL
respirable dust
Carcinogen

Portugal
Romania
Russia
10 mg/m3 TWA
10mg/m3TWAinhalable
Not determined
particulate matter
fraction, dust
containing no Asbestos
and < 1% Crystalline
silica
2 mg/m3 TWA NDS >50%
0.025 mg/m3 TWA
0.1mg/m3TWArespirable
3 mg/m3 STEL
free crystalline silica
respirable fraction
fraction, dust
disintegration aerosol
0.3 mg/m3 TWA NDS
3 mg/m3 STEL aerosol
>50% free crystalline
1 mg/m3 TWA
silica
disintegration aerosol
4.0 mg/m3 TWA NDS 2%
1 mg/m3 TWA aerosol
to 50% free crystalline
Fibrogenic substance
silica
and with its content in
1.0 mg/m3 TWA NDS 2%
dust 2-10% and 10-70%
to 50% free crystalline
Amorphous and vitreous
silica
silicon dioxide;
Crystalline silicon
dioxide
Spain
10 mg/m3 VLA-ED

Switzerland
Not determined

0.05 mg/m3 TWA VLA-ED 0.15 mg/m3 TWA MAK

Turkey
Not determined

Not determined

UK
30 mg/m3 STEL
calculated inhalable
dust
12 mg/m3 STEL
calculated respirable
dust
10 mg/m3 TWA
inhalable dust
4 mg/m3 TWA respirable
dust
0.3 mg/m3 STEL
calculated respirable
0.1 mg/m3 TWA
respirable

Derived No Effect Level (DNEL)
Long term exposure systemic effects
8.2 Exposure controls
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All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to
reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection

Skin and body protection
Hygiene measures

Safety glasses with side-shields.
Use protective gloves made of:, Rubber, PVC disposable gloves, Leather gloves, Frequent
change is advisable.
Use the indicated respiratory protection if the occupational exposure limit is exceeded
and/or in case of product release (dust), Suitable mask with particle filter P3 (European
Norm 143), At work in confined or poorly ventilated spaces, respiratory protection with air
supply must be used.
Wear appropriate personal protective clothing to prevent skin contact, Eye wash and
emergency shower must be available at the work place.
Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Powder
Appearance
Odourless
Odour
Grey
Colour
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash Point
Evaporation rate
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability Limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density

Values
No information available

Remarks

No information available
No information available
No information available
Not applicable
Not Applicable
Not applicable
Not applicable
No information available
No information available
1.5
No information available
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Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Viscosity, dynamic
Log Pow

No information available
Miscible with water.
No information available
No information available
No information available
No information available
No information available
No information available

Explosive properties
Oxidizing properties

No information available
No information available

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density VALUE

No information available
No information available
No information available
No information available

10. Stability and reactivity
10.1 Reactivity
Stable under recommended storage conditions. Dust may form explosive mixture in air.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerisation does not occur.
10.4 Conditions to avoid
Avoid dust formation. Keep away from open flames, hot surfaces and sources of ignition.
10.5 Incompatible materials
Incompatible with strong acids and bases.
10.6 Hazardous decomposition products
See Section 5.2.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Repeated or prolonged inhalation of crystalline silica dust can cause delayed lung injury,
and other diseases, including silicosis and lung cancer. Inhalation of dust may cause
shortness of breath, tightness of the chest, a sore throat and cough. May cause respiratory
irritation.
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Eye contact

Causes serious eye damage.

Skin contact

Causes skin irritation.

Ingestion

Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhoea.

Unknown acute toxicity

Not Applicable.

Component
Portland cement
Quartz, Crystalline silica

LD50 Oral
No data available
= 500 mg/kg ( Rat )

LD50 Dermal
No data available
No data available

LC50 Inhalation
No data available
No data available

Sensitisation

Under Article 6 (3) 1999/45/EC, the classification of cement as R43 is eliminated, since the
sensitizing effect of cement base on chromium (VI) have been added to control the levels of
sensitising soluble chromium (VI) to below 2 mg/kg (0.0002%) of the total dry weight of the
cement ready for use.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

Contains a known or suspected carcinogen. Crystalline silica dust is listed by IARC in
Group 1 as known to cause lung cancer in humans, if inhaled.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Inhalation. Skin contact. Eye contact.

Routes of entry

Inhalation. Skin contact. Eye contact.

Specific target organ toxicity (single Category 3
exposure)
Not classified.
Specific target organ toxicity
(repeated exposure)
Target organ effects

Lungs.

Aspiration hazard

Not Applicable.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
See component information below.
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Toxicity to fish
See component information below.
Toxicity to daphnia and other aquatic invertebrates
See component information below.

Component

Toxicity to fish

Toxicity to algae

Portland cement
Quartz, Crystalline silica

No information available
No information available

No information available
No information available

Toxicity to daphnia and other
aquatic invertebrates
No information available
No information available

12.2 Persistence and degradability
No product level data available.
12.3 Bioaccumulative potential
No product level data available.

12.4 Mobility in soil
Mobility
The product is miscible with water. May spread in water systems.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of contents/container to an approved waste disposal plant. In accordance with
local and national regulations.

Contaminated packaging

Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.
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EWC waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
04 07,

14. Transport information
14.1 UN number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing Group Not regulated
Not regulated
IMDG Packing group
Not regulated
ICAO Packing group
14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable
14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Australian Standard for the Uniform Scheduling of Drugs and Poisons

Portland cement
Schedule 4
Schedule 6
Schedule 5
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Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
International inventories
USA, Toxic Substances Control Act inventory (TSCA)
European Union - EINECS and ELINCS
Canada, Domestic Substance List (DSL)
Philippines (PICCS)
Inventory - Japan - Existing and New Chemicals list
China (IECSC)
Australia (AICS)
Korea (KECL)
Inventory - New Zealand - Inventory of Chemicals (NZIoC)

Complies
Complies
Complies
Does not Comply
Does not Comply
Complies
Complies
Complies
Complies

15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Muriel Martin Beurel

Supercedes date

29/Aug/2008

Revision date

01/Feb/2016

Version

2

The following sections have been
revised:

SDS fully updated in the new database, Updated according to GHS/CLP.

Text of R phrases mentioned in Section 3
R41 - Risk of serious damage to eyes
R43 - May cause sensitization by skin contact
R37/38 - Irritating to respiratory system and skin
R48/20 - Harmful: danger of serious damage to health by prolonged exposure through inhalation
Full text of H-Statements referred to under sections 2 and 3
H315 - Causes skin irritation
H318 - Causes serious eye damage
H335 - May cause respiratory irritation
H373 - May cause damage to organs through prolonged or repeated exposure if inhaled
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Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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Safety Data Sheet
LITEPOZ* 3 Extender D35

1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

LITEPOZ* 3 Extender D35
D035

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000
+47 5157 7424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518

2. Hazards identification
2.1 Classification of the substance or mixture
Classification according to (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label elements

Signal word
None
Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.
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Precautionary Statements - EU (§28, 1272/2008)
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains
Respirable Crystalline Silica

2.3 Other data
Not classified as PBT/vPvB by current EU criteria

Australian statement of hazardous/dangerous nature

Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients
3.1 Substances
Not Applicable

3.2 Mixtures
Component

EC-No.

CAS-No

Respirable Crystalline
Silica

238-878-4

14808-60-7

Weight % - Classification
range
(67/548)
1-5

Xn; R48/20

Classification (Reg.
1272/2008)

REACH
registration
number

STOT RE. 2 (H373)

No data available

Comments
The product contains other ingredients which do not contribute to the overall classification. IARC Monographs, Vol. 68, 1997,
concludes that there is sufficient evidence that inhaled crystalline silica in the form of quartz or cristobalite from occupational
sources causes cancer in humans. IARC Classification Group I. This product contains a small quantity of quartz, crystalline silica.
Prolonged and repeated exposure to concentrations of crystalline silica exceeding the workplace exposure limit (WEL) may lead to
chronic lung disease such as silicosis.

4. First aid measures
4.1 First-Aid Measures
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Seek medical attention if irritation occurs.

Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.
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Eye contact

Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.
Extinguishing media which shall not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
None known.
Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapors, React with hydrofluoric acid (HF) forming toxic gas
(SiF4).
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8.
6.2 Environmental precautions
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The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for containment
Prevent further leakage or spillage if safe to do so.
Methods for cleaning up
Vacuum up. Avoid generating dust. Put into suitable containers for disposal. After cleaning, flush away traces with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation. Do
not breathe dust. For personal protection see section 8.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure. Do not eat, drink or smoke when using this product. Wash
thoroughly with soap and water after handling and before eating, drinking, or using tobacco.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits. Provide
appropriate exhaust ventilation at places where dust is formed.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid excessive heat
for prolonged periods of time. Avoid contact with: Hydrofluoric acid (HF) Oxidizing agents

Storage class

Chemical storage.

Packaging material

Bag with moisture barrier Paper bag (minimum 3 ply), or other industrial container designed
for powders and granulated materials

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
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Component
Respirable Crystalline Silica

EU OEL
Not determined

Austria
Not determined

Australia
0.1 mg/m3 TWA

Denmark
0.3 mg/m3 TWA
0.1 mg/m3 TWA
K

Component
Respirable Crystalline Silica

Malaysia
0.1 mg/m3 TWA

France
0.1 mg/m3

Germany
Not determined

Hungary
Not determined

Component
Respirable Crystalline Silica

New Zealand
0.2 mg/m3 TWA
Known or presumed
human carcinogen

Italy
Not determined

Netherlands
0.075 mg/m3

Norway
0.3 mg/m3 TWA total
dust
0.1 mg/m3 TWA
respirable dust
0.9 mg/m3 STEL total
dust
0.3 mg/m3 STEL
respirable dust
Carcinogen

Component
Respirable Crystalline Silica

Poland
2 mg/m3 TWA >50% free
crystalline silica total
inhalable dust
0.3 mg/m3 TWA >50%
free crystalline silica
respirable dust
4.0 mg/m3 TWA 2% to
50% free crystalline silica
total inhalable dust
1.0 mg/m3 TWA 2% to
50% free crystalline silica
respirable dust

Portugal
0.025 mg/m3 TWA
respirable fraction

Romania
Not determined

Russia
1 mg/m3 MAC
3 mg/m3 STEL
1 mg/m3 TWA aerosol
Fibrogenic substance

Component
Respirable Crystalline Silica

Spain
0.1 mg/m3 VLA-ED
respirable fraction

Switzerland
0.15 mg/m3 MAK
respirable

Turkey
Not determined

UK
0.3 mg/m3 STEL
calculated respirable
0.1 mg/m3 TWA
respirable

Notes
No biological limit allocated

8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to reduce exposure
Ensure adequate ventilation.

Personal protective equipment
________________________________________________________________________________________
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Eye protection
Hand protection
Respiratory protection
Skin and body protection
Hygiene measures

Safety glasses with side-shields.
Use protective gloves made of:, Nitrile, Neoprene gloves, Frequent change is advisable.
No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Suitable mask with particle filter P3
(European Norm 143).
Wear appropriate personal protective clothing to prevent skin contact, Eye wash and
emergency shower must be available at the work place.
Wash hands before breaks and immediately after handling the product, Remove and wash
contaminated clothing before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Powder
Appearance
No information available
Odor
Tan - Gray
Color
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash point
Evaporation rate (BuAc =1)
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
Log Pow

Values
Not applicable

Remarks

No information available
Not applicable
Not Applicable
Not Applicable
Not applicable
Not applicable
Not applicable
Not applicable
2.6
1072 - 1184 kg/m3
No information available
Insoluble in water
No information available
No information available
No information available

@20 °C

No information available
No information available

Explosive properties
Oxidizing properties

Not Applicable
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density

No information available
No information available
None
No information available
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10. Stability and reactivity
10.1 Reactivity
React with hydrofluoric acid (HF) forming toxic gas (SiF4).
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerization does not occur.
10.4 Conditions to avoid
Decomposes with heat.
10.5 Incompatible materials
Hydrofluoric acid (HF). Strong oxidizing agents.
10.6 Hazardous decomposition products
When heated strongly or burned,. Carbon oxides (COx).

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Product information

This product contains a small quantity of quartz, crystalline silica. Prolonged and repeated
exposure to concentrations of crystalline silica exceeding the workplace exposure limit
(WEL) may lead to chronic lung disease such as silicosis.

Inhalation

Inhalation of dust in high concentration may cause irritation of respiratory system.

Eye contact

Dust may cause mechanical irritation.

Skin contact

Repeated exposure may cause skin dryness or cracking.

Ingestion

Ingestion may cause stomach discomfort.

Unknown acute toxicity

Not Applicable.

Component
Respirable Crystalline Silica

LD50 Oral
= 500 mg/kg ( Rat )

LD50 Dermal
No data available

LC50 Inhalation
No data available

Sensitization

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.
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Carcinogenicity

Contains a known or suspected carcinogen. Crystalline silica dust is listed by IARC in
Group 1 as known to cause lung cancer in humans, if inhaled.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

None known.

Routes of entry

No route of entry noted.

Specific target organ toxicity
(single exposure)
Specific target organ toxicity
(repeated exposure)

Not classified

Target organ effects

Respiratory system. Lungs.

Aspiration hazard

No hazard from product as supplied.

Not classified.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
This product is not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

Component

Toxicity to fish

Toxicity to algae

Respirable Crystalline Silica

No information available

No information available

Toxicity to daphnia and other
aquatic invertebrates
No information available

12.2 Persistence and degradability
Not Applicable - Inorganic chemical.
12.3 Bioaccumulative potential
Not Applicable - Inorganic chemical.

12.4 Mobility in soil
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Mobility
The product is insoluble and sinks in water.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be taken for local recycling, recovery or waste disposal.

EWC Waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: 16 03 04
- inorganic wastes other than those mentioned in 16 03 03

14. Transport information
14.1 UN Number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3 Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing group
IMDG Packing group
ICAO Packing group

Not regulated
Not regulated
Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
None
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14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Australian Standard for the Uniform Scheduling of Drugs and Poisons
No Poison Schedule number allocated

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).
Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by
road or rail.
International inventories
Complies
Complies
Complies
Complies
Does not Comply
Complies
Complies
Complies
Complies

USA (TSCA)
European Union (EINECS and ELINCS)
Canada (DSL)
Philippines (PICCS)
Japan (ENCS)
China (IECSC)
Australia (AICS)
Korean (KECL)
New Zealand (NZIoC)
15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Ingrid Helland

Supersedes date

05/Apr/2011

Revision date

14/Jul/2015

Version

5

The following sections have been
revised:

SDS fully updated in the new database, Updated according to GHS/CLP.
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Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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Safety data sheet number D202
Version 1
Revision date 07/Apr/2016
Supercedes date 22/Mar/2007

Safety Data Sheet
Low-Temperature Solid Dispersant D202
1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

Low-Temperature Solid Dispersant D202
D202

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield UK PLC
Victory House, Churchill Court
Manor Royal, Crawley
West Sussex RH10 9LU
+ 47 51577424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518

2. Hazards identification
2.1 Classification of the substance or mixture
Regulation (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label Elements

Signal word
None

Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.
Precautionary Statements - EU (§28, 1272/2008)
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This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains
2.3 Other data
Not classified as PBT/vPvB by current EU criteria

3. Composition/information on ingredients
3.1 Substances
Not Applicable

3.2 Mixtures

Comments
The product contains other ingredients which do not contribute to the overall classification.

4. First aid measures
4.1 First Aid
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact

Wash skin thoroughly with soap and water. Get medical attention if irritation persists.

Eye contact

Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses. Get
medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.
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Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.
Extinguishing media which shall not be used for safety reasons
Do not use water jet.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
Dust may form explosive mixture in air.
Hazardous combustion products
When heated strongly or burned, oxides of carbon and harmful organic chemical fumes are released.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. Extinguish all ignition sources. Avoid sparks, flames, heat and smoking. See also section 8.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for Containment
Cover powder spill with plastic sheet or tarp to minimize spreading. Prevent further leakage or spillage if safe to do so.
Methods for cleaning up
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Avoid dust formation. Take precautionary measures against static discharges. Sweep up and shovel into suitable containers for
disposal. After cleaning, flush away traces with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation.
May cause sensitisation in susceptible people.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands and face
before breaks and immediately after handling the product. Remove contaminated clothing.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid heat, flames
and other sources of ignition. Store away from incompatibles, Strong oxidising agents
Strong reducing agents. Strong acids. Strong bases

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

NUI = Nuisance dust, TWA 4mg/m3 Respirable Dust, 10mg/m3 Total Dust.
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8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to
reduce exposure
Ensure adequate ventilation. Provide appropriate exhaust ventilation at places where dust is formed.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection

Skin and body protection
Hygiene measures

Use tight-fitting safety goggles, if not available use safety glasses with side-shields.
Repeated or prolonged contact:, Use protective gloves made of:, PVC, Rubber, Nitrile,
Frequent change is advisable.
No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Suitable mask with particle filter P3
(European Norm 143), At work in confined or poorly ventilated spaces, respiratory
protection with air supply must be used.
Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.
Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Powder
Appearance
Characteristic
Odour
White - Off-white
Colour
No information available
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash Point

Values
Not applicable
~ 9 - 11.4
No information available
No information available
No information available

Remarks
200 g/l, @ 20°C
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Evaporation rate
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability Limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Viscosity, dynamic
Log Pow

No information available
Not Applicable
Not applicable
Not applicable
No information available
No information available
1.84
500 - 800 kg/m3
No information available
Soluble in water
No information available
> 720 °C / 1328 °F
No information available
No information available
No information available
No information available

Explosive properties
Oxidizing properties

Suspended dust may present a dust explosion hazard
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density VALUE

No information available
No information available
No information available
No information available

10. Stability and reactivity
10.1 Reactivity
Dust may form explosive mixture in air.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerisation does not occur.
10.4 Conditions to avoid
Avoid heat, flames and other sources of ignition.
10.5 Incompatible materials
Strong oxidising agents. Strong acids. Strong bases. Strong reducing agents.
10.6 Hazardous decomposition products
See Section 5.2.

11. Toxicological information
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11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of dust in high concentration may cause irritation of respiratory system.

Eye contact

Dust may cause mechanical irritation.

Skin contact

Prolonged contact may cause redness and irritation.

Ingestion

Ingestion may cause stomach discomfort.

Unknown acute toxicity

Not Applicable.

Sensitisation

Repeated or prolonged contact may cause allergic reactions in very susceptible persons.

Mutagenic effects

Contains no ingredients above reportable quantities listed as a mutagenic.

Carcinogenicity

Contains no ingredients above reportable quantities listed as a carcinogen.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Skin contact. Eye contact. Inhalation.

Routes of entry

Skin contact. Inhalation.

Specific target organ toxicity (single Not classified
exposure)
Not classified.
Specific target organ toxicity
(repeated exposure)
Aspiration hazard

Not Applicable.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment. Large amounts will affect pH and harm aquatic
organisms
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish

________________________________________________________________________________________
Page 7 / 11

Low-Temperature Solid Dispersant D202
Safety data sheet number D202
Revision date 07/Apr/2016
________________________________________________________________________________________
This product is not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

12.2 Persistence and degradability
No product level data available.
12.3 Bioaccumulative potential
No product level data available.

12.4 Mobility in soil
Mobility
Soluble in water.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

EWC waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: Waste Code: 16 03 06 - organic wastes other than those mentioned in
16 03 05
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14. Transport information
14.1 UN number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing Group Not regulated
Not regulated
IMDG Packing group
Not regulated
ICAO Packing group
14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable
Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Australian Standard for the Uniform Scheduling of Drugs and Poisons

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
International inventories
USA, Toxic Substances Control Act inventory (TSCA)
European Union - EINECS and ELINCS

Complies
Complies
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Canada, Domestic Substance List (DSL)
Philippines (PICCS)
Inventory - Japan - Existing and New Chemicals list
China (IECSC)
Australia (AICS)
Korea (KECL)
Inventory - New Zealand - Inventory of Chemicals (NZIoC)

Complies
Complies
Complies
Complies
Complies
Complies
Complies

15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Muriel Martin Beurel

Supercedes date

22/Mar/2007

Revision date

07/Apr/2016

Version

1

The following sections have been
revised:

This SDS have been made in a new database and therefore a new layout. No changes with
regard to classification have been made.

Text of R phrases mentioned in Section 3
R34 - Causes burns
R43 - May cause sensitization by skin contact
R45 - May cause cancer
R68 - Possible risks of irreversible effects.
R23/24/25 - Toxic by inhalation, in contact with skin and if swallowed
Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.
H301 - Toxic if swallowed
H311 - Toxic in contact with skin
H314 - Causes severe skin burns and eye damage
H317 - May cause an allergic skin reaction
H331 - Toxic if inhaled
H341 - Suspected of causing genetic defects
H350 - May cause cancer

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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SDS no. D013
Version 2
Revision date 17-Nov-2015
Supersedes date 07-Mar-2014

Safety Data Sheet
Retarder D013
1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

Retarder D013
D013

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000
+47 5157 7424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518, Canada
001 613 996 6666

2. Hazards identification
2.1 Classification of the substance or mixture
Classification according to (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label elements

Signal word
None

Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.
Precautionary statements
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This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains
2.3 Other data
Not classified as PBT/vPvB by current EU criteria

Australian statement of hazardous/dangerous nature
Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients
3.1 Substances
Not Applicable

3.2 Mixtures
No classified ingredients, or those having occupational exposure limits, present above the level of disclosure.

4. First aid measures
4.1 First-Aid Measures
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Seek medical attention if irritation occurs.

Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.

Eye contact

Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.
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Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Water Fog, Alcohol Foam, CO2, Dry Chemical.
Extinguishing media which shall not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
Hazardous combustion products
Fire or high temperatures create:, Carbon oxides (COx), Sulfur oxides, Harmful organic chemical fumes.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for containment
Prevent further leakage or spillage if safe to do so.
Methods for cleaning up
Avoid generating or breathing dust. Sweep up and shovel into suitable containers for disposal. After cleaning, flush away traces
with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
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7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure. Wash hands and face before breaks and immediately after
handling the product Remove contaminated clothing. Do not eat, drink or smoke when using this product.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Provide appropriate exhaust ventilation at places where dust
is formed. Keep airborne concentrations below exposure limits.

Storage precautions

Keep away from open flames, hot surfaces and sources of ignition. Keep containers tightly
closed in a dry, cool and well-ventilated place. Incompatible with oxidizing agents.

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only.

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

NUI = Nuisance dust, TWA 4mg/m3 Respirable Dust, 10mg/m3 Total Dust.

Notes
No biological limit allocated

8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
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present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection
Skin and body protection
Hygiene measures

Safety glasses with side-shields.
Use protective gloves made of:, Nitrile, Neoprene gloves, Rubber, Frequent change is
advisable.
Use the indicated respiratory protection if the occupational exposure limit is exceeded
and/or in case of product release (dust), Effective dust mask, Type P2, At work in confined
or poorly ventilated spaces, respiratory protection with air supply must be used.
Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.
Wash hands before breaks and immediately after handling the product, Remove and wash
contaminated clothing before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Powder
Appearance
Faint
Odor
Brown
Color
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash point
Evaporation rate (BuAc =1)
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
Log Pow

Values

Remarks

8.6 @ 10 g/L
No information available
Not Applicable
Not Applicable
No information available
Not Applicable
Not applicable
Not applicable
Not applicable
Not applicable
1.2@20°C
480kg/m3
No information available
Soluble
No information available
No information available
No information available
Not Applicable
. Not Applicable
Does not bioaccumulate
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Explosive properties
Oxidizing properties

Suspended dust may present a dust explosion hazard
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density

No information available
No information available
None
No information available

10. Stability and reactivity
10.1 Reactivity
No specific reactivity hazards associated with this product.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerization does not occur.
10.4 Conditions to avoid
Heat, flames and sparks.
10.5 Incompatible materials
Oxidizing agents.
10.6 Hazardous decomposition products
See also section 5.2.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of dust may cause shortness of breath, tightness of the chest, a sore throat and
cough.

Eye contact

Dust may cause mechanical irritation.

Skin contact

Repeated exposure may cause skin dryness or cracking.

Ingestion

Ingestion may cause stomach discomfort.

Unknown acute toxicity

Not Applicable.
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Sensitization

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

This product does not contain any known or suspected carcinogens.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Inhalation. Skin contact. Eye contact.

Routes of entry

Inhalation.

Specific target organ toxicity
(single exposure)
Specific target organ toxicity
(repeated exposure)

Not classified

Aspiration hazard

No hazard from product as supplied.

Not classified.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
This product is not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

12.2 Persistence and degradability
No product level data available.
12.3 Bioaccumulative potential
No product level data available.

12.4 Mobility in soil
Mobility
The product is water soluble, and may spread in water systems.
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12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be taken for local recycling, recovery or waste disposal.

EWC Waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: 07 07
99; 16 03 06

14. Transport information
14.1 UN Number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3 Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing group
IMDG Packing group
ICAO Packing group

Not regulated
Not regulated
Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable
14.7 Transport in bulk according to Annex I/II of MARPOL 73/78 and the IBC Code
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Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Hazardous to water/Class 1

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].
[NOHSC:1008 (2004) 3rd Edition].
occupational Environment [NOHSC:1003 (1995)].
Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).
Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by
road or rail.
International inventories
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies

USA (TSCA)
European Union (EINECS and ELINCS)
Canada (DSL)
Philippines (PICCS)
Japan (ENCS)
China (IECSC)
Australia (AICS)
Korean (KECL)
New Zealand (NZIoC)
15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Muriel Martin Beurel

Supersedes date

07-Mar-2014
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Retarder D013

SDS no. D013
Revision date 17-Nov-2015
________________________________________________________________________________________
Revision date

17-Nov-2015

Version

2

The following sections have been
revised:

15. Regulatory Information, No changes with regard to classification have been made.

Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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SDS no. D075
Version 1
Revision date 09/Jan/2014
Supersedes date 24/Apr/2012

Safety Data Sheet
Silicate Additive D75

1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code
Denmark Pr. no.:

Silicate Additive D75
D075
311862

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended Use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier
Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000
+47 5157 7424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518

2. Hazards identification
2.1 Classification of the substance or mixture
Classification according to (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label elements

Signal word
None
Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.
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Precautionary statements
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Classification according to EU Directives 67/548/EEC or 1999/45/EC

Indication of danger
Not classified
Contains
Sodium silicate > 3.2.

For the full text of the R-phrases and H-Statements mentioned in this Section, see Section 16.
2.3 Other data
Not classified as PBT/vPvB by current EU criteria

Australian statement of hazardous/dangerous nature

Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients
3.1 Substances
Not Applicable

3.2 Mixtures
Component

EC-No.

CAS-No

Sodium silicate > 3.2.

215-687-4

1344-09-8

Weight % - Classification
range
(67/548)
30-60

Classification (Reg.
1272/2008)

REACH
registration
number

NC

01-2119448725-31-x
xxx

NC

Comments
The product contains other ingredients which do not contribute to the overall classification.

4. First aid measures
4.1 First-Aid Measures
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.
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Eye contact

Remove contact lenses. Promptly wash eyes with lots of water while lifting eye lids.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.
Extinguishing media which shall not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
Unusual fire and explosion hazards
Non-combustible, substance itself does not burn but may decompose upon heating to produce corrosive and/or toxic fumes.
Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapors.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
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Environmental exposure controls
Avoid release to the environment.
6.3 Methods and materials for containment and cleaning up
Methods for containment
Prevent further leakage or spillage if safe to do so. Dike far ahead of liquid spill for later disposal.
Methods for cleaning up
Absorb with earth, sand or other non-combustible material and transfer to containers for later disposal. After cleaning, flush away
traces with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Do not breathe vapors or
spray mist. Avoid spills and splashing during use.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure. Wash hands and face before breaks and immediately after
handling the product. Remove contaminated clothing. Do not eat, drink or smoke when using this product.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid contact with:
Aluminum Zinc Metals Avoid frost. Keep at >32 F / 0°C

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only

Packaging materials to be avoided

Do not use steel or aluminum tools or equipment.

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

The product does not contain any hazardous materials with occupational exposure limits
established.
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Component
Sodium silicate > 3.2.

EU OEL
Not determined

Austria
Not determined

Australia
Not determined

Denmark
Not determined

Component
Sodium silicate > 3.2.

Finland
Not determined

France
Not determined

Germany
Not determined

Hungary
Not determined

Component
Sodium silicate > 3.2.

New Zealand
Not Determined

Italy
Not determined

Netherlands
Not determined

Norway
Not determined

Component
Sodium silicate > 3.2.

Poland
Not determined

Portugal
Not determined

Romania
Not determined

Russia
Not determined

Component
Sodium silicate > 3.2.

Spain
Not determined

Switzerland
Not determined

Turkey
Not determined

UK
Not determined

Notes
No biological limit allocated

8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to reduce exposure
Provide mechanical general and/or local exhaust ventilation to prevent release of vapor or mist into work environment.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection
Skin and body protection
Hygiene measures

It is good practice to wear goggles when handling any chemical. Tightly fitting safety
goggles.
Wear chemical resistant gloves such as nitrile or neoprene, Be aware that liquid may
penetrate the gloves. Frequent change is advisable.
No personal respiratory protective equipment normally required, In case of insufficient
ventilation, wear suitable respiratory equipment, Use respirator with organic vapor
protection (A, brown).
Wear appropriate personal protective clothing to prevent skin contact, Chemical resistant
apron, Eye wash and emergency shower must be available at the work place.
Wash hands before breaks and immediately after handling the product, Remove and wash
contaminated clothing before re-use.

9. Physical and chemical properties
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9.1 Information on basic physical and chemical properties
Liquid
Physical state
Aqueous solution
Appearance
Odorless
Odor
Colorless
Color
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point
Boiling point/range
Flash point
Evaporation rate (BuAc =1)
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
Log Pow

Values
11

Remarks

-1 °C / 30 °F
101 °C / 214 °F
Not Applicable
Not applicable
Not applicable
Not applicable
No information available
No information available
No information available
No information available
1.4
No data available
No information available
No information available
No information available

@ 20°C.
Not applicable
No information available

200 mPa s
Not determined

Explosive properties
Oxidizing properties

Not Applicable
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density

No information available
No information available
None
No information available

10. Stability and reactivity
10.1 Reactivity
Gives off hydrogen by reaction with metals.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerization does not occur.
Hazardous Reactions
None under normal processing.
10.4 Conditions to avoid
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Do not freeze. Avoid frost.
10.5 Incompatible materials
Aluminum. Zinc. Metals. Strong acids.
10.6 Hazardous decomposition products
See also section 5.2.

11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of vapors in high concentration may cause irritation of respiratory system.

Eye contact

May cause slight irritation.

Skin contact

Prolonged contact may cause redness and irritation.

Ingestion

Ingestion may cause stomach discomfort.

Component
Sodium silicate > 3.2.

LD50 Oral
= 1153 mg/kg ( Rat )

LD50 Dermal
> 4640 mg/kg ( Rabbit )

LC50 Inhalation
No data available

Sensitization

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This substance has no evidence of mutagenic properties.

Carcinogenicity

This substance has no evidence of carcinogenic properties.

Reproductive toxicity

None known.

Routes of exposure

Skin contact. Eye contact. Inhalation. Ingestion.

Routes of entry

No route of entry noted.

Specific target organ toxicity
(single exposure)
Specific target organ toxicity
(repeated exposure)

Not classified

Aspiration hazard

No hazard from product as supplied.

Not classified.

12. Ecological information
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12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
This product is not considered toxic to algae.
Toxicity to fish
See component information below.
Toxicity to daphnia and other aquatic invertebrates
See component information below.

Component

Toxicity to fish

Toxicity to algae

Sodium silicate > 3.2.

3185 mg/L LC50 (Brachydanio
rerio) = 96 h
301 - 478 mg/L LC50 (Lepomis
macrochirus) = 96 h

No information available

Toxicity to daphnia and other
aquatic invertebrates
216 mg/L EC50 (Daphnia magna) =
96 h

12.2 Persistence and degradability
No product level data available.
12.3 Bioaccumulative potential
No data available.

12.4 Mobility in soil
Mobility
Soluble in water.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
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Waste from residues / unused
products

Dispose of in accordance with the European Directives on waste and hazardous waste.

Contaminated packaging

Dispose of in accordance with local regulations.

EWC Waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 16 10 01, 16 03 03

14. Transport information
The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA,ADR/RID/ADG).
14.1 UN Number
Not regulated
14.2 Proper shipping name
Not regulated
14.3 Hazard class(es)
ADR/RID/ADN Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN Packing Group
IMDG Packing group
ICAO Packing group

Not regulated
Not regulated
Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable
14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Hazardous to water/Class 1

Australian Standard for the Uniform Scheduling of Drugs and Poisons
No Poison Schedule number allocated

________________________________________________________________________________________
Page 9 / 11

Silicate Additive D75

SDS no. D075
Revision date 09/Jan/2014
________________________________________________________________________________________
Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].
[NOHSC:1008 (2004) 3rd Edition].
occupational Environment [NOHSC:1003 (1995)].
Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).
Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by
road or rail.
International inventories
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies
Complies

USA (TSCA)
European Union (EINECS and ELINCS)
Canada (DSL)
Philippines (PICCS)
Japan (ENCS)
China (IECSC)
Australia (AICS)
Korean (KECL)
New Zealand (NZIoC)
15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals)

Supersedes date

24/Apr/2012

Revision date

09/Jan/2014

Version

1

Text of R phrases mentioned in Section 2 and 3
Not classified
Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.
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Disclaimer
The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information given is designed only as a guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.
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Version 2
Revision date 05/Jun/2015
Supercedes date None

Safety Data Sheet
UNIFLAC* S D167

1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name
Product code

UNIFLAC* S D167
D167

1.2 Relevant identified uses of the substance or mixture and uses advised against
Recommended use

Used as a cementing additive in oilfield applications

Uses advised against

Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier identification
Schlumberger Oilfield UK PLC
Victory House, Churchill Court
Manor Royal, Crawley
West Sussex RH10 9LU
+ 47 51577424
SDS@slb.com
1.4 Emergency Telephone Number
Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 595 3518

2. Hazards identification
2.1 Classification of the substance or mixture
Regulation (EC) No. 1272/2008
Health hazards

Not classified

Environmental hazards

Not classified

Physical Hazards

Not classified

2.2 Label Elements

Signal word
None
Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.
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Precautionary Statements - EU (§28, 1272/2008)
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains

2.3 Other data
Not classified as PBT/vPvB by current EU criteria

3. Composition/information on ingredients
3.1 Substances
No classified ingredients, or those having occupational exposure limits, present above the level of disclosure.

3.2 Mixtures
Not Applicable

4. First aid measures
4.1 First Aid
Inhalation

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact

Wash skin thoroughly with soap and water. Get medical attention if irritation persists.

Eye contact

Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses. Get
medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed
General advice

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms
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Inhalation

Please see Section 11. Toxicological Information for further information.

Ingestion

Please see Section 11. Toxicological Information for further information.

Skin contact

Please see Section 11. Toxicological Information for further information.

Eye contact

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed
Notes to physician

Treat symptomatically.

5. Fire-fighting measures
5.1 Extinguishing media
Suitable extinguishing media
Water Fog, Alcohol Foam, CO2, Dry Chemical.
Extinguishing media which shall not be used for safety reasons
None known.
5.2 Special hazards arising from the substance or mixture
Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapours.
5.3 Advice for firefighters
Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.
Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. See also section 8. Avoid contact with heat, sparks, open flame, and static discharge. Do not
breathe dust.
6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.
Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
6.3 Methods and materials for containment and cleaning up
Methods for Containment
Cover powder spill with plastic sheet or tarp to minimize spreading. Prevent further leakage or spillage if safe to do so.
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Methods for cleaning up
Avoid generating or breathing dust. Sweep up and shovel into suitable containers for disposal. After cleaning, flush away traces
with water.
6.4 Reference to other sections
See section 13 for more information.

7. Handling and storage
7.1 Precautions for safe handling
Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation.
Material becomes slippery when wet. Use caution if wet.
Hygiene measures
Use good work and personal hygiene practices to avoid exposure Wash hands and face before breaks and immediately after
handling the product. Remove contaminated clothing. Do not eat, drink or smoke when using this product.
7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions

Ensure adequate ventilation. Provide appropriate exhaust ventilation at places where dust
is formed.

Storage precautions

Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from
direct sunlight Protect from moisture Avoid excessive heat for prolonged periods of time.
Store away from incompatibles, Strong oxidising agents

Storage class

Chemical storage.

Packaging material

Use specially constructed containers only

7.3 Specific end uses
See Section 1.2.

8. Exposure controls/personal protection
8.1 Control parameters
Exposure limits

NUI = Nuisance dust, TWA 4mg/m3 Respirable Dust, 10mg/m3 Total Dust.
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8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
Engineering measures to
reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection
Hand protection
Respiratory protection
Skin and body protection
Hygiene measures

Safety glasses with side-shields.
Use protective gloves made of:, Neoprene, Nitrile, Rubber, PVC, Frequent change is
advisable.
No personal respiratory protective equipment normally required, Respirator must be worn if
exposed to dust, Effective dust mask, Type P2, At work in confined or poorly ventilated
spaces, respiratory protection with air supply must be used.
Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.
Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties
9.1 Information on basic physical and chemical properties
Solid
Physical state
Powder
Appearance
Faint
Odour
Colourless - Yellow
Colour
Not applicable
Odor threshold
Property
pH
pH @ dilution
Melting/freezing point

Values
Not applicable
7-8
~ 300 °C / 572 °F

Remarks
@ 10 g/l
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Boiling point/range
Flash Point
Evaporation rate
Flammability (solid, gas)
Flammability Limits in Air
Upper flammability Limit
Lower flammability limit
Vapor pressure
Vapor density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Viscosity, dynamic
Log Pow

Not applicable
Not Applicable
Not applicable
Not applicable
Not applicable
Not applicable
1.3 g/cm3
250 kg/m3
No information available
Soluble in water
No information available
No information available
No information available

@ 25 °C

No information available
No information available

Explosive properties
Oxidizing properties

Suspended dust may present a dust explosion hazard
None known.

9.2 Other information
Pour point
Molecular weight
VOC content(%)
Density VALUE

No information available
No information available
None
No information available

10. Stability and reactivity
10.1 Reactivity
No specific reactivity hazards associated with this product.
10.2 Chemical stability
Stable under normal temperature conditions and recommended use.
10.3 Possibility of Hazardous Reactions
Hazardous polymerization
Hazardous polymerisation does not occur.
10.4 Conditions to avoid
Avoid heat, flames and other sources of ignition. Avoid dust formation. Protect from moisture.
10.5 Incompatible materials
Strong oxidising agents.
10.6 Hazardous decomposition products
See also section 5.2.
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11. Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Inhalation

Inhalation of dust in high concentration may cause irritation of respiratory system.

Eye contact

Dust may cause mechanical irritation.

Skin contact

Prolonged contact may cause redness and irritation.

Ingestion

Ingestion may cause stomach discomfort.

Unknown acute toxicity

Not Applicable.

Sensitisation

This product does not contain any components suspected to be sensitizing.

Mutagenic effects

This product does not contain any known or suspected mutagens.

Carcinogenicity

This product does not contain any known or suspected carcinogens.

Reproductive toxicity

This product does not contain any known or suspected reproductive hazards.

Routes of exposure

Skin contact. Eye contact. Inhalation.

Routes of entry

No route of entry noted.

Specific target organ toxicity (single Not classified
exposure)
Not classified.
Specific target organ toxicity
(repeated exposure)
Aspiration hazard

No hazard from product as supplied.

12. Ecological information
12.1 Toxicity
The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
Toxicity to algae
This product is not considered toxic to algae.
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Toxicity to fish
This product is not considered toxic to fish.
Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

12.2 Persistence and degradability
No product level data available.
12.3 Bioaccumulative potential
The product does not contain any substances expected to be bioaccumulating.

12.4 Mobility in soil
Mobility
Soluble in water.
12.5 Results of PBT and vPvB assessment
Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.
None known.

13. Disposal considerations
13.1 Waste treatment methods
Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging

Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

________________________________________________________________________________________
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EWC waste disposal No.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 07 07 99

14. Transport information
14.1 UN number
Not regulated
14.2 Proper shipping name
The product is not covered by international regulation on the transport of dangerous goods
14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class
ICAO Hazard class/division

Not regulated
Not regulated
Not regulated

14.4 Packing group
ADR/RID/ADN/ADG Packing Group Not regulated
Not regulated
IMDG Packing group
Not regulated
ICAO Packing group
14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable
14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
Germany, Water Endangering
Classes (VwVwS)

Hazardous to water/Class 1

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.
This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
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Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.
International inventories
USA, Toxic Substances Control Act inventory (TSCA)
European Union - EINECS and ELINCS
Canada, Domestic Substance List (DSL)
Philippines (PICCS)
Inventory - Japan - Existing and New Chemicals list
China (IECSC)
Australia (AICS)
Korea (KECL)
Inventory - New Zealand - Inventory of Chemicals (NZIoC)

Complies
Complies
Complies
Does not Comply
Does not Comply
Complies
Does not Comply
Does not Comply
Does not Comply

15.2 Chemical Safety Report
No information available

16. Other information
Prepared by

Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Muriel Martin Beurel

Revision date

05/Jun/2015

Version

2

The following sections have been
revised:

No changes with regard to classification have been made.

Full text of H-Statements referred to under sections 2 and 3
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Disclaimer
The information contained herein is considered in good faith as reliable of the date issued and is based upon on
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
agreement between the parties.
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Appendix C1
Product by Drilling Fluid Cross‐Reference
Product
AMC DEFOAMER S
AMC SUPERFOAM
AMC FS2000
AMC SODIUM CHLORIDE
KCL POTASSIUM CHLORIDE

Use
Drilling fluid additive
Drilling foaming agent
Drilling additive
Brine
Brine

AMC SUPERFOAM
AMC

Chemwatch Hazard Alert Code: 2

Chemwatch: 6503-82

Issue Date: 05/16/2017

Version No: 13.1.1.1

Print Date: 05/14/2018

Safety Data Sheet according to WHS and ADG requirements

L.GHS.AUS.EN

SECTION 1 IDENTIFICATION OF THE SUBSTANCE / MIXTURE AND OF THE COMPANY / UNDERTAKING
Product Identifier
Product name

AMC SUPERFOAM

Synonyms

Not Available

Other means of
identification

Not Available

Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses

Drilling fluid additive.

Details of the supplier of the safety data sheet
Registered company
name
Address
Telephone

AMC
216 Balcatta Rd, Balcatta WA 6021 Australia
+61 (8) 9445 4000

Fax

+61 (8) 9445 4040

Website

www.amcmud.com

Email

amc@imdexlimited.com

Emergency telephone number
Association /
Organisation

Chemwatch

Emergency telephone
numbers

1800 039 008

Other emergency
telephone numbers

Not Available

CHEMWATCH EMERGENCY RESPONSE
Primary Number

Alternative Number 1

Alternative Number 2

1800 039 008

1800 039 008

+612 9186 1132

Once connected and if the message is not in your prefered language then please dial 01

SECTION 2 HAZARDS IDENTIFICATION
Classification of the substance or mixture
HAZARDOUS CHEMICAL. NON-DANGEROUS GOODS. According to the WHS Regulations and the ADG Code.
CHEMWATCH HAZARD RATINGS
Min

Flammability
Toxicity
Body Contact
Reactivity
Chronic

Max

0
2
2
1
0

0 = Minimum
1 = Low
2 = Moderate
3 = High
4 = Extreme

Chemwatch: 6503-82
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Poisons Schedule
Classification

[1]

Legend:

Issue Date: 05/16/2017
Print Date: 05/14/2018

S6
Acute Toxicity (Oral) Category 4, Skin Corrosion/Irritation Category 2, Eye Irritation Category 2A
1. Classified by Chemwatch; 2. Classification drawn from HSIS ; 3. Classification drawn from EC Directive 1272/2008 Annex VI

Label elements

Hazard pictogram(s)

SIGNAL WORD

WARNING

Hazard statement(s)
H302

Harmful if swallowed.

H315

Causes skin irritation.

H319

Causes serious eye irritation.

Precautionary statement(s) General
P101

If medical advice is needed, have product container or label at hand.

P102

Keep out of reach of children.

Precautionary statement(s) Prevention
P270

Do not eat, drink or smoke when using this product.

P280

Wear protective gloves/protective clothing/eye protection/face protection.

Precautionary statement(s) Response
P362
P305+P351+P338

Take off contaminated clothing and wash before reuse.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do.
Continue rinsing.

Precautionary statement(s) Storage
Not Applicable

Precautionary statement(s) Disposal
P501

Dispose of contents/container in accordance with local regulations.

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS
Substances
See section below for composition of Mixtures

Mixtures
CAS No

%[weight]

Name

Not Available

10-30

lauryl sulfate sodium salt

Not Available

<30

glycol ethers

balance

Ingredients determined not to be hazardous

SECTION 4 FIRST AID MEASURES
Description of first aid measures

Eye Contact

If this product comes in contact with the eyes:
Wash out immediately with fresh running water.
Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by
occasionally lifting the upper and lower lids.
Seek medical attention without delay; if pain persists or recurs seek medical attention.
Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.

Chemwatch: 6503-82
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Skin Contact

Inhalation

Ingestion

Issue Date: 05/16/2017
Print Date: 05/14/2018

If skin contact occurs:
Immediately remove all contaminated clothing, including footwear.
Flush skin and hair with running water (and soap if available).
Seek medical attention in event of irritation.
If fumes, aerosols or combustion products are inhaled remove from contaminated area.
Other measures are usually unnecessary.
IF SWALLOWED, REFER FOR MEDICAL ATTENTION, WHERE POSSIBLE, WITHOUT DELAY.
For advice, contact a Poisons Information Centre or a doctor.
Urgent hospital treatment is likely to be needed.
In the mean time, qualified first-aid personnel should treat the patient following observation and employing supportive
measures as indicated by the patient's condition.
If the services of a medical officer or medical doctor are readily available, the patient should be placed in his/her care
and a copy of the SDS should be provided. Further action will be the responsibility of the medical specialist.
If medical attention is not available on the worksite or surroundings send the patient to a hospital together with a copy of
the SDS.
Where medical attention is not immediately available or where the patient is more than 15 minutes from a
hospital or unless instructed otherwise:
INDUCE vomiting with fingers down the back of the throat, ONLY IF CONSCIOUS. Lean patient forward or place on left
side (head-down position, if possible) to maintain open airway and prevent aspiration.
NOTE: Wear a protective glove when inducing vomiting by mechanical means.

Indication of any immediate medical attention and special treatment needed
Followed acute or short term repeated exposures to ethylene glycol monoalkyl ethers and their acetates:
Hepatic metabolism produces ethylene glycol as a metabolite.
Clinical presentation, following severe intoxication, resembles that of ethylene glycol exposures.
Monitoring the urinary excretion of the alkoxyacetic acid metabolites may be a useful indication of exposure.
[Ellenhorn and Barceloux: Medical Toxicology]
For acute or short term repeated exposures to ethylene glycol:
Early treatment of ingestion is important. Ensure emesis is satisfactory.
Test and correct for metabolic acidosis and hypocalcaemia.
Apply sustained diuresis when possible with hypertonic mannitol.
Evaluate renal status and begin haemodialysis if indicated. [I.L.O]
Rapid absorption is an indication that emesis or lavage is effective only in the first few hours. Cathartics and charcoal are generally not effective.
Correct acidosis, fluid/electrolyte balance and respiratory depression in the usual manner. Systemic acidosis (below 7.2) can be treated with intravenous
sodium bicarbonate solution.
Ethanol therapy prolongs the half-life of ethylene glycol and reduces the formation of toxic metabolites.
Pyridoxine and thiamine are cofactors for ethylene glycol metabolism and should be given (50 to 100 mg respectively) intramuscularly, four times per
day for 2 days.
Magnesium is also a cofactor and should be replenished. The status of 4-methylpyrazole, in the treatment regime, is still uncertain. For clearance of
the material and its metabolites, haemodialysis is much superior to peritoneal dialysis.
[Ellenhorn and Barceloux: Medical Toxicology]
It has been suggested that there is a need for establishing a new biological exposure limit before a workshift that is clearly below 100 mmol ethoxy-acetic
acids per mole creatinine in morning urine of people occupationally exposed to ethylene glycol ethers. This arises from the finding that an increase in
urinary stones may be associated with such exposures.
Laitinen J., et al: Occupational & Environmental Medicine 1996; 53, 595-600

SECTION 5 FIREFIGHTING MEASURES
Extinguishing media
There is no restriction on the type of extinguisher which may be used.
Use extinguishing media suitable for surrounding area.

Special hazards arising from the substrate or mixture
Fire Incompatibility

Avoid contamination with oxidising agents i.e. nitrates, oxidising acids, chlorine bleaches, pool chlorine etc. as ignition
may result

Advice for firefighters
Fire Fighting

Fire/Explosion Hazard

Alert Fire Brigade and tell them location and nature of hazard.
Wear breathing apparatus plus protective gloves in the event of a fire.
Non combustible.
Not considered to be a significant fire risk.
Decomposition may produce toxic fumes of:
,
carbon dioxide (CO2)
,
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sulfur oxides (SOx)
,
other pyrolysis products typical of burning organic material.
May emit poisonous fumes.
May emit corrosive fumes.
HAZCHEM

Not Applicable

SECTION 6 ACCIDENTAL RELEASE MEASURES
Personal precautions, protective equipment and emergency procedures
See section 8

Environmental precautions
See section 12

Methods and material for containment and cleaning up
Minor Spills
Major Spills

Clean up all spills immediately.
Avoid breathing vapours and contact with skin and eyes.
Moderate hazard.
Clear area of personnel and move upwind.

Personal Protective Equipment advice is contained in Section 8 of the SDS.

SECTION 7 HANDLING AND STORAGE
Precautions for safe handling
Safe handling

Other information

DO NOT allow clothing wet with material to stay in contact with skin
Avoid all personal contact, including inhalation.
Wear protective clothing when risk of exposure occurs.
Ethoxylates/ alkoxylates react slowly with air or oxygen and may generate potentially sensitising intermediates (haptens)..
Storage under heated conditions in the presence of air or oxygen increases reaction rate.

Conditions for safe storage, including any incompatibilities

Suitable container

Storage incompatibility

For ethoxylates suitable containers include carbon steel coated with baked phenolic.
Any moisture may cause rusting of carbon steel.
Polyethylene or polypropylene container.
Packing as recommended by manufacturer.
Avoid reaction with oxidising agents

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION
Control parameters
OCCUPATIONAL EXPOSURE LIMITS (OEL)
INGREDIENT DATA
Not Available
EMERGENCY LIMITS
Ingredient

Material name

TEEL-1

TEEL-2

TEEL-3

AMC SUPERFOAM

Not Available

Not Available

Not Available

Not Available

Ingredient

Original IDLH

Revised IDLH

lauryl sulfate sodium salt

Not Available

Not Available

glycol ethers

Not Available

Not Available

MATERIAL DATA
For ethylene glycol monobutyl ether (2-butoxyethanol)
Odour Threshold Value: 0.10 ppm (detection), 0.35 ppm (recognition)
Although rats appear to be more susceptible than other animals anaemia is not uncommon amongst humans following exposure. The TLV reflects the need
to maintain exposures below levels found to cause blood changes in experimental animals.
For diethylene glycol monobutyl ether:
CEL TWA: 15.5 ppm, 100 mg/m3
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(CEL = Chemwatch Exposure Limit)
In studies involving the inhalation toxicity of diethylene glycol monobutyl ether, exposure for 6 hours daily at 100 mg/m3 had no effect. This
concentration is in the range of the saturated vapour concentration.

Exposure controls
Appropriate engineering
controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed
engineering controls can be highly effective in protecting workers and will typically be independent of worker interactions
to provide this high level of protection.

Personal protection

Safety glasses with side shields.
Chemical goggles.

Eye and face protection
Skin protection

Hands/feet protection

Body protection

See Hand protection below
Wear chemical protective gloves, e.g. PVC.
Wear safety footwear or safety gumboots, e.g. Rubber
NOTE:
The material may produce skin sensitisation in predisposed individuals. Care must be taken, when removing gloves and
other protective equipment, to avoid all possible skin contact.
The selection of suitable gloves does not only depend on the material, but also on further marks of quality which vary
from manufacturer to manufacturer. Where the chemical is a preparation of several substances, the resistance of the
glove material can not be calculated in advance and has therefore to be checked prior to the application.
See Other protection below
Overalls.
P.V.C.

Other protection

Recommended material(s)

Respiratory protection

GLOVE SELECTION INDEX
Glove selection is based on a modified presentation of the:
"Forsberg Clothing Performance Index".
The effect(s) of the following substance(s) are taken into account in the
computer-generated selection:
AMC SUPERFOAM
Material

CPI

BUTYL

C

NAT+NEOPR+NITRILE

C

NATURAL RUBBER

C

NEOPRENE

C

NITRILE

C

PE/EVAL/PE

C

PVA

C

PVC

C

SARANEX-23

C

Type A Filter of sufficient capacity. (AS/NZS 1716 & 1715, EN 143:2000 &
149:2001, ANSI Z88 or national equivalent)
Selection of the Class and Type of respirator will depend upon the level of
breathing zone contaminant and the chemical nature of the contaminant.
Protection Factors (defined as the ratio of contaminant outside and inside
the mask) may also be important.
Required
minimum
protection
factor

Maximum gas/vapour
concentration present
in air p.p.m. (by
volume)

Half-face
Respirator

Full-Face
Respirator

up to 10

1000

A-AUS /
Class1

-

up to 50

1000

-

A-AUS /
Class 1

up to 50

5000

Airline *

-

up to 100

5000

-

A-2

up to 100

10000

-

A-3

100+
* CPI - Chemwatch Performance Index
A: Best Selection
B: Satisfactory; may degrade after 4 hours continuous immersion
C: Poor to Dangerous Choice for other than short term immersion
NOTE: As a series of factors will influence the actual performance of the
glove, a final selection must be based on detailed observation. * Where the glove is to be used on a short term, casual or infrequent
basis, factors such as "feel" or convenience (e.g. disposability), may
dictate a choice of gloves which might otherwise be unsuitable following
long-term or frequent use. A qualified practitioner should be consulted.

* - Continuous Flow ** - Continuous-flow or positive pressure demand
A(All classes) = Organic vapours, B AUS or B1 = Acid gasses, B2 = Acid
gas or hydrogen cyanide(HCN), B3 = Acid gas or hydrogen cyanide(HCN),
E = Sulfur dioxide(SO2), G = Agricultural chemicals, K = Ammonia(NH3),
Hg = Mercury, NO = Oxides of nitrogen, MB = Methyl bromide, AX = Low
boiling point organic compounds(below 65 degC)

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
Information on basic physical and chemical properties
Appearance

Airline**

Clear fluorescent yellow to orange liquid, mixes with water.
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Physical state

Liquid

Relative density (Water =
1)

Odour

Not Available

Partition coefficient
n-octanol / water

Odour threshold

Not Available

Auto-ignition temperature
(°C)

pH (as supplied)

6-9

Not Available

Viscosity (cSt)

Initial boiling point and
boiling range (°C)

Not Available

Molecular weight (g/mol)

Evaporation rate

Not Available

Not Applicable
Not Available

Not Available

Not Applicable

Not Available

Decomposition
temperature

Melting point / freezing
point (°C)

Flash point (°C)

1-1.1

Not Applicable

Taste

Not Available

Explosive properties

Not Available

Not Applicable

Oxidising properties

Not Available

Upper Explosive Limit
(%)

Not Applicable

Surface Tension (dyn/cm
or mN/m)

Not Available

Lower Explosive Limit
(%)

Not Applicable

Volatile Component
(%vol)

Not Available

Vapour pressure (kPa)

Not Available

Gas group

Not Available

pH as a solution (1%)

Not Available

VOC g/L

Not Available

Flammability

Solubility in water (g/L)

Miscible

Vapour density (Air = 1)

Not Available

SECTION 10 STABILITY AND REACTIVITY
Reactivity
Chemical stability

See section 7
Unstable in the presence of incompatible materials.
Product is considered stable.

Possibility of hazardous
reactions

See section 7

Conditions to avoid

See section 7

Incompatible materials

See section 7

Hazardous
decomposition products

See section 5

SECTION 11 TOXICOLOGICAL INFORMATION
Information on toxicological effects

Inhaled

Ingestion

Skin Contact

The material is not thought to produce either adverse health effects or irritation of the respiratory tract following inhalation
(as classified by EC Directives using animal models). Nevertheless, adverse systemic effects have been produced
following exposure of animals by at least one other route and good hygiene practice requires that exposure be kept to a
minimum and that suitable control measures be used in an occupational setting.
Ethylene glycol monobutyl ether (2-butoxyethanol) and its metabolite butoxyacetic acid are haemolytic agents, causing
red blood cell destruction.
On the basis of industrial experience and volunteer short-term exposure humans are shown to be less susceptible than
experimental animals to exposure.
Accidental ingestion of the material may be harmful; animal experiments indicate that ingestion of less than 150 gram
may be fatal or may produce serious damage to the health of the individual.
Severe acute exposure to ethylene glycol monobutyl ether, by ingestion, may cause kidney damage, haemoglobinuria,
(blood in urine) and is potentially fatal.
Evidence exists, or practical experience predicts, that the material either produces inflammation of the skin in a
substantial number of individuals following direct contact, and/or produces significant inflammation when applied to the
healthy intact skin of animals, for up to four hours, such inflammation being present twenty-four hours or more after the
end of the exposure period. Skin irritation may also be present after prolonged or repeated exposure; this may result in a
form of contact dermatitis (nonallergic).
The material may accentuate any pre-existing dermatitis condition
Anionic surfactants/ hydrotropes generally produce skin reactions following the removal of natural oils. The skin may
appear red and may become sore.
Open cuts, abraded or irritated skin should not be exposed to this material
Entry into the blood-stream through, for example, cuts, abrasions, puncture wounds or lesions, may produce systemic
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injury with harmful effects. Examine the skin prior to the use of the material and ensure that any external damage is
suitably protected.
Ethylene glycol monobutyl ether (2-butoxyethanol) penetrates the skin easily and toxic effects via this route may be
more likely than by inhalation. Percutaneous uptake rate in the guinea pig was estimated to be 0.25 umole/min/cm2.

Eye

Direct eye contact with some concentrated anionic surfactants/ hydrotropes produces corneal damage, in some cases
severe. Low concentrations may produce immediate discomfort, conjunctival hyperaemia, and oedema of the corneal
epithelium.
When instilled in rabbit eyes ethylene glycol monobutyl ether produced pain, conjunctival irritation, and transient corneal
injury.
Evidence exists, or practical experience predicts, that the material may cause eye irritation in a substantial number of
individuals and/or may produce significant ocular lesions which are present twenty-four hours or more after instillation into
the eye(s) of experimental animals. Repeated or prolonged eye contact may cause inflammation characterised by a
temporary redness (similar to windburn) of the conjunctiva (conjunctivitis); temporary impairment of vision and/or other
transient eye damage/ulceration may occur.

Chronic

Limited evidence shows that inhalation of the material is capable of inducing a sensitisation reaction in a significant
number of individuals at a greater frequency than would be expected from the response of a normal population.
Pulmonary sensitisation, resulting in hyperactive airway dysfunction and pulmonary allergy may be accompanied by
fatigue, malaise and aching.
There exists limited evidence that shows that skin contact with the material is capable either of inducing a sensitisation
reaction in a significant number of individuals, and/or of producing positive response in experimental animals.
Prolonged or repeated skin contact may cause degreasing with drying, cracking and dermatitis following.
On the basis, primarily, of animal experiments, concern has been expressed that the material may produce carcinogenic
or mutagenic effects; in respect of the available information, however, there presently exists inadequate data for making
a satisfactory assessment.

AMC SUPERFOAM

Legend:

TOXICITY

IRRITATION

Not Available

Not Available

1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's SDS.
Unless otherwise specified data extracted from RTECS - Register of Toxic Effect of chemical Substances

Acute Toxicity

Carcinogenicity

Skin Irritation/Corrosion

Reproductivity

Serious Eye
Damage/Irritation

STOT - Single Exposure

Respiratory or Skin
sensitisation

STOT - Repeated
Exposure

Mutagenicity

Aspiration Hazard
Legend:

– Data available but does not fill the criteria for classification
– Data available to make classification
– Data Not Available to make classification

SECTION 12 ECOLOGICAL INFORMATION
Toxicity
ENDPOINT

AMC SUPERFOAM

Legend:

Not
Available

TEST DURATION (HR)

Not Available

SPECIES

VALUE

SOURCE

Not Available

Not
Available

Not
Available

Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Information - Aquatic
Toxicity 3. EPIWIN Suite V3.12 (QSAR) - Aquatic Toxicity Data (Estimated) 4. US EPA, Ecotox database - Aquatic Toxicity
Data 5. ECETOC Aquatic Hazard Assessment Data 6. NITE (Japan) - Bioconcentration Data 7. METI (Japan) Bioconcentration Data 8. Vendor Data

For ethylene glycol monoalkyl ethers and their acetates:
Members of this category include ethylene glycol propyl ether (EGPE), ethylene glycol butyl ether (EGBE) and ethylene glycol hexyl ether (EGHE)
Environmental fate:
The ethers, like other simple glycol ethers possess no functional groups that are readily subject to hydrolysis in the presence of waters. The acetates
possess an ester group that hydrolyses in neutral ambient water under abiotic conditions.
For glycol ethers:
Environmental fate:
Ether groups are generally stable to hydrolysis in water under neutral conditions and ambient temperatures. OECD guideline studies indicate ready
biodegradability for several glycol ethers although higher molecular weight species seem to biodegrade at a slower rate.
DO NOT discharge into sewer or waterways.
May be harmful to fauna if not disposed of according to Section 13 and legislative requirements. [AMC]
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Persistence and degradability
Ingredient

Persistence: Water/Soil

Persistence: Air

No Data available for all ingredients

No Data available for all ingredients

Bioaccumulative potential
Ingredient

Bioaccumulation
No Data available for all ingredients

Mobility in soil
Ingredient

Mobility
No Data available for all ingredients

SECTION 13 DISPOSAL CONSIDERATIONS
Waste treatment methods

Product / Packaging
disposal

Containers may still present a chemical hazard/ danger when empty.
Return to supplier for reuse/ recycling if possible.
Legislation addressing waste disposal requirements may differ by country, state and/ or territory. Each user must refer to
laws operating in their area.
DO NOT allow wash water from cleaning or process equipment to enter drains.
It may be necessary to collect all wash water for treatment before disposal.
Recycle wherever possible.
Consult manufacturer for recycling options or consult local or regional waste management authority for disposal if no
suitable treatment or disposal facility can be identified.

SECTION 14 TRANSPORT INFORMATION
Labels Required
Marine Pollutant
HAZCHEM

NO
Not Applicable

Land transport (DOT): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Air transport (ICAO-IATA / DGR): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Sea transport (IMDG-Code / GGVSee): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Transport in bulk according to Annex II of MARPOL and the IBC code
Not Applicable

SECTION 15 REGULATORY INFORMATION
Safety, health and environmental regulations / legislation specific for the substance or mixture
National Inventory

Status

Australia - AICS

Y

Canada - DSL

Y

Canada - NDSL

Y

China - IECSC

Y

Europe - EINEC / ELINCS /
NLP

Y

Japan - ENCS

Y

Korea - KECI

Y

New Zealand - NZIoC

Y

Philippines - PICCS

Y

USA - TSCA

Y
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Y = All ingredients are on the inventory
N = Not determined or one or more ingredients are not on the inventory and are not exempt from listing(see specific
ingredients in brackets)

Legend:

SECTION 16 OTHER INFORMATION
Revision Date
Initial Date

05/16/2017
Not Available

Other information
Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent review by the
Chemwatch Classification committee using available literature references.
The SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are
Risks in the workplace or other settings.

Definitions and abbreviations
PC－TWA: Permissible Concentration-Time Weighted Average
PC－STEL: Permissible Concentration-Short Term Exposure Limit
IARC: International Agency for Research on Cancer
ACGIH: American Conference of Governmental Industrial Hygienists
STEL: Short Term Exposure Limit
TEEL: Temporary Emergency Exposure Limit。
IDLH: Immediately Dangerous to Life or Health Concentrations
OSF: Odour Safety Factor
NOAEL :No Observed Adverse Effect Level
LOAEL: Lowest Observed Adverse Effect Level
TLV: Threshold Limit Value
LOD: Limit Of Detection
OTV: Odour Threshold Value
BCF: BioConcentration Factors
BEI: Biological Exposure Index
Apart from any fair dealing for the purposes of private study, research, review or criticism, as permitted under the Copyright Act, no part may be
reproduced by any process without written permission from CHEMWATCH.

AMC DEFOAMER S
AMC

Chemwatch Hazard Alert Code: 0

Chemwatch: 26-5533

Issue Date: 11/01/2017

Version No: 4.1.1.1

Print Date: 05/02/2018

Safety Data Sheet according to WHS and ADG requirements

L.GHS.AUS.EN

SECTION 1 IDENTIFICATION OF THE SUBSTANCE / MIXTURE AND OF THE COMPANY / UNDERTAKING
Product Identifier
Product name

AMC DEFOAMER S

Synonyms

Not Available

Other means of
identification

Not Available

Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses

Drilling fluid additives.

Details of the supplier of the safety data sheet
Registered company
name
Address
Telephone

AMC
216 Balcatta Rd, Balcatta WA 6021 Australia
+61 (8) 9445 4000

Fax

+61 (8) 9445 4040

Website

www.amcmud.com

Email

amc@imdexlimited.com

Emergency telephone number
Association /
Organisation

Chemwatch

Emergency telephone
numbers

1800 039 008

Other emergency
telephone numbers

Not Available

CHEMWATCH EMERGENCY RESPONSE
Primary Number

Alternative Number 1

Alternative Number 2

1800 039 008

1800 039 008

+612 9186 1132

Once connected and if the message is not in your prefered language then please dial 01

SECTION 2 HAZARDS IDENTIFICATION
Classification of the substance or mixture
NON-HAZARDOUS CHEMICAL. NON-DANGEROUS GOODS. According to the WHS Regulations and the ADG Code.
CHEMWATCH HAZARD RATINGS
Min

Flammability
Toxicity
Body Contact
Reactivity
Chronic

0
0
0
0
0

Max

0 = Minimum
1 = Low
2 = Moderate
3 = High
4 = Extreme

Chemwatch: 26-5533
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AMC DEFOAMER S

Poisons Schedule

Not Applicable

Classification

Not Applicable

Issue Date: 11/01/2017
Print Date: 05/02/2018

Label elements
Hazard pictogram(s)

SIGNAL WORD

Not Applicable

NOT APPLICABLE

Hazard statement(s)
Not Applicable

Precautionary statement(s) General
P101

If medical advice is needed, have product container or label at hand.

P102

Keep out of reach of children.

Precautionary statement(s) Prevention
Not Applicable

Precautionary statement(s) Response
Not Applicable

Precautionary statement(s) Storage
Not Applicable

Precautionary statement(s) Disposal
Not Applicable

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS
Substances
See section below for composition of Mixtures

Mixtures
CAS No

%[weight]

Name

Not Available

3-5

silicone based emulsion neutralised polyacrylic based stabiliser

SECTION 4 FIRST AID MEASURES
Description of first aid measures

Eye Contact

Skin Contact

Inhalation

Ingestion

If this product comes in contact with eyes:
Wash out immediately with water.
If irritation continues, seek medical attention.
Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.
If skin or hair contact occurs:
Flush skin and hair with running water (and soap if available).
Seek medical attention in event of irritation.
If fumes, aerosols or combustion products are inhaled remove from contaminated area.
Other measures are usually unnecessary.
If swallowed do NOT induce vomiting.
If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to maintain open airway
and prevent aspiration.
Observe the patient carefully.
Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming unconscious.
Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink.
Seek medical advice.

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 FIREFIGHTING MEASURES

Chemwatch: 26-5533
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AMC DEFOAMER S

Extinguishing media
There is no restriction on the type of extinguisher which may be used.
Use extinguishing media suitable for surrounding area.

Special hazards arising from the substrate or mixture
Fire Incompatibility

None known.

Advice for firefighters
Use water delivered as a fine spray to control fire and cool adjacent area.
Do not approach containers suspected to be hot.

Fire Fighting

Non combustible.
Not considered a significant fire risk, however containers may burn.

Fire/Explosion Hazard
HAZCHEM

Not Applicable

SECTION 6 ACCIDENTAL RELEASE MEASURES
Personal precautions, protective equipment and emergency procedures
See section 8

Environmental precautions
See section 12

Methods and material for containment and cleaning up
Minor Spills

Clean up all spills immediately.
Avoid breathing vapours and contact with skin and eyes.

Major Spills

Clear area of personnel and move upwind.
Alert Fire Brigade and tell them location and nature of hazard.

Personal Protective Equipment advice is contained in Section 8 of the SDS.

SECTION 7 HANDLING AND STORAGE
Precautions for safe handling
Safe handling
Other information

Limit all unnecessary personal contact.
Wear protective clothing when risk of exposure occurs.
Store in original containers.
Keep containers securely sealed.

Conditions for safe storage, including any incompatibilities
Suitable container
Storage incompatibility

25 litre or 200 litre plastic drums.
Avoid strong acids, bases.
Avoid reaction with oxidising agents

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION
Control parameters
OCCUPATIONAL EXPOSURE LIMITS (OEL)
INGREDIENT DATA
Not Available
EMERGENCY LIMITS
Ingredient

Material name

TEEL-1

TEEL-2

TEEL-3

AMC DEFOAMER S

Not Available

Not Available

Not Available

Not Available

Ingredient

Original IDLH

Revised IDLH

silicone based emulsion
neutralised polyacrylic
based stabiliser

Not Available

Not Available

MATERIAL DATA

Chemwatch: 26-5533
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AMC DEFOAMER S

Exposure controls
Appropriate engineering
controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed
engineering controls can be highly effective in protecting workers and will typically be independent of worker interactions
to provide this high level of protection.

Personal protection

Eye and face protection
Skin protection

Hands/feet protection

Safety glasses with side shields
Chemical goggles.
Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants.
See Hand protection below
Wear general protective gloves, eg. light weight rubber gloves.
The selection of suitable gloves does not only depend on the material, but also on further marks of quality which vary
from manufacturer to manufacturer. Where the chemical is a preparation of several substances, the resistance of the
glove material can not be calculated in advance and has therefore to be checked prior to the application.

Body protection

See Other protection below

Other protection

No special equipment needed when handling small quantities.
OTHERWISE:
Overalls.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
Information on basic physical and chemical properties
Appearance

Physical state

Cream coloured viscous odourless liquid; partly soluble in water.

Liquid

Relative density (Water =
1)

1.0

Odour

Not Available

Partition coefficient
n-octanol / water

Not Available

Odour threshold

Not Available

Auto-ignition temperature
(°C)

Not Available

pH (as supplied)

7.5-8.0

Decomposition
temperature

Not Available

Melting point / freezing
point (°C)

Not Available

Initial boiling point and
boiling range (°C)

100

Viscosity (cSt)
Molecular weight (g/mol)

500
Not Applicable

Flash point (°C)

Not Available

Taste

Not Available

Evaporation rate

Not Available

Explosive properties

Not Available

Flammability

Not Available

Oxidising properties

Not Available

Upper Explosive Limit
(%)

Not Applicable

Surface Tension (dyn/cm
or mN/m)

Not Available

Lower Explosive Limit
(%)

Not Applicable

Volatile Component
(%vol)

Not Available

Gas group

Not Available

pH as a solution (1%)

Not Available

VOC g/L

Not Available

Vapour pressure (kPa)

Not Available

Solubility in water (g/L)

Partly miscible

Vapour density (Air = 1)

Not Available

SECTION 10 STABILITY AND REACTIVITY
Reactivity
Chemical stability

See section 7
Product is considered stable and hazardous polymerisation will not occur.

Possibility of hazardous
reactions

See section 7

Conditions to avoid

See section 7

Incompatible materials

See section 7

Chemwatch: 26-5533
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Hazardous
decomposition products

See section 5

SECTION 11 TOXICOLOGICAL INFORMATION
Information on toxicological effects
The material is not thought to produce adverse health effects or irritation of the respiratory tract (as classified by EC
Directives using animal models). Nevertheless, good hygiene practice requires that exposure be kept to a minimum and
that suitable control measures be used in an occupational setting.

Inhaled

The material has NOT been classified by EC Directives or other classification systems as "harmful by ingestion". This is
because of the lack of corroborating animal or human evidence.

Ingestion

The liquid may be miscible with fats or oils and may degrease the skin, producing a skin reaction described as non-allergic
contact dermatitis. The material is unlikely to produce an irritant dermatitis as described in EC Directives .

Skin Contact

Although the liquid is not thought to be an irritant (as classified by EC Directives), direct contact with the eye may
produce transient discomfort characterised by tearing or conjunctival redness (as with windburn).

Eye

Long-term exposure to the product is not thought to produce chronic effects adverse to health (as classified by EC
Directives using animal models); nevertheless exposure by all routes should be minimised as a matter of course.

Chronic

AMC DEFOAMER S

TOXICITY

IRRITATION

Not Available

Not Available

1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's SDS.
Unless otherwise specified data extracted from RTECS - Register of Toxic Effect of chemical Substances

Legend:

Acute Toxicity

Carcinogenicity

Skin Irritation/Corrosion

Reproductivity

Serious Eye
Damage/Irritation

STOT - Single Exposure

Respiratory or Skin
sensitisation

STOT - Repeated
Exposure

Mutagenicity

Aspiration Hazard
Legend:

– Data available but does not fill the criteria for classification
– Data available to make classification
– Data Not Available to make classification

SECTION 12 ECOLOGICAL INFORMATION
Toxicity

AMC DEFOAMER S

ENDPOINT

TEST DURATION (HR)

SPECIES

VALUE

SOURCE

Not
Available

Not Available

Not Available

Not
Available

Not
Available

Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Information - Aquatic
Toxicity 3. EPIWIN Suite V3.12 (QSAR) - Aquatic Toxicity Data (Estimated) 4. US EPA, Ecotox database - Aquatic Toxicity
Data 5. ECETOC Aquatic Hazard Assessment Data 6. NITE (Japan) - Bioconcentration Data 7. METI (Japan) Bioconcentration Data 8. Vendor Data

Legend:

DO NOT discharge into sewer or waterways.
Biodegradable
May be harmful to fauna if not disposed of according to Section 13 and legislative requirements. [AMC]

Persistence and degradability
Ingredient

Persistence: Water/Soil

Persistence: Air

No Data available for all ingredients

No Data available for all ingredients

Bioaccumulative potential
Ingredient

Bioaccumulation
No Data available for all ingredients

Chemwatch: 26-5533
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Mobility in soil
Ingredient

Mobility
No Data available for all ingredients

SECTION 13 DISPOSAL CONSIDERATIONS
Waste treatment methods

Product / Packaging
disposal

Legislation addressing waste disposal requirements may differ by country, state and/ or territory. Each user must refer to
laws operating in their area.
DO NOT allow wash water from cleaning or process equipment to enter drains.
It may be necessary to collect all wash water for treatment before disposal.
Recycle wherever possible.
Consult manufacturer for recycling options or consult local or regional waste management authority for disposal if no
suitable treatment or disposal facility can be identified.

SECTION 14 TRANSPORT INFORMATION
Labels Required
Marine Pollutant
HAZCHEM

NO
Not Applicable

Land transport (ADG): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Air transport (ICAO-IATA / DGR): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Sea transport (IMDG-Code / GGVSee): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Transport in bulk according to Annex II of MARPOL and the IBC code
Not Applicable

SECTION 15 REGULATORY INFORMATION
Safety, health and environmental regulations / legislation specific for the substance or mixture
National Inventory

Status

Australia - AICS

Y

Canada - DSL

Y

Canada - NDSL

Y

China - IECSC

Y

Europe - EINEC / ELINCS /
NLP

Y

Japan - ENCS

Y

Korea - KECI

Y

New Zealand - NZIoC

Y

Philippines - PICCS

Y

USA - TSCA

Y

Legend:

Y = All ingredients are on the inventory
N = Not determined or one or more ingredients are not on the inventory and are not exempt from listing(see specific
ingredients in brackets)

SECTION 16 OTHER INFORMATION
Revision Date
Initial Date

11/01/2017
Not Available

Other information
Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent review by the
Chemwatch Classification committee using available literature references.
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The SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are
Risks in the workplace or other settings.

Definitions and abbreviations
PC－TWA: Permissible Concentration-Time Weighted Average
PC－STEL: Permissible Concentration-Short Term Exposure Limit
IARC: International Agency for Research on Cancer
ACGIH: American Conference of Governmental Industrial Hygienists
STEL: Short Term Exposure Limit
TEEL: Temporary Emergency Exposure Limit。
IDLH: Immediately Dangerous to Life or Health Concentrations
OSF: Odour Safety Factor
NOAEL :No Observed Adverse Effect Level
LOAEL: Lowest Observed Adverse Effect Level
TLV: Threshold Limit Value
LOD: Limit Of Detection
OTV: Odour Threshold Value
BCF: BioConcentration Factors
BEI: Biological Exposure Index
Apart from any fair dealing for the purposes of private study, research, review or criticism, as permitted under the Copyright Act, no part may be
reproduced by any process without written permission from CHEMWATCH.

AMC FS2000
AMC

Chemwatch Hazard Alert Code: 0

Chemwatch: 25-1951

Issue Date: 12/16/2015

Version No: 4.1.1.1

Print Date: 12/08/2017

Safety Data Sheet according to WHS and ADG requirements

SECTION 1 IDENTIFICATION OF THE SUBSTANCE / MIXTURE AND OF THE COMPANY / UNDERTAKING
Product Identifier
Product name

AMC FS2000

Other means of
identification

Not Available

Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses

Drilling additive.

Details of the supplier of the safety data sheet
Registered company
name
Address

AMC
216 Balcatta Rd Balcatta WA 6021 Australia

Telephone

+61 8 9445 4000

Fax

+61 8 9445 4040

Website
Email

www.amcmud.com
amc@imdexlimited.com

Emergency telephone number
Association /
Organisation
Emergency telephone
numbers
Other emergency
telephone numbers

Not Available
1800 039 008 or +61 3 9573 3112,+800 2436 2255 +613 9573 3112
Not Available

SECTION 2 HAZARDS IDENTIFICATION
Classification of the substance or mixture
NON-HAZARDOUS CHEMICAL. NON-DANGEROUS GOODS. According to the WHS Regulations and the ADG Code.
CHEMWATCH HAZARD RATINGS
Min

Flammability
Toxicity
Body Contact
Reactivity
Chronic

0
0
0
0
0

Max

0 = Minimum
1 = Low
2 = Moderate
3 = High
4 = Extreme

Poisons Schedule

Not Applicable

Classification

Not Applicable

Label elements
Hazard pictogram(s)

Not Applicable

L.GHS.AUS.EN
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SIGNAL WORD

NOT APPLICABLE

Hazard statement(s)
Not Applicable

Precautionary statement(s) Prevention
Not Applicable

Precautionary statement(s) Response
Not Applicable

Precautionary statement(s) Storage
Not Applicable

Precautionary statement(s) Disposal
Not Applicable

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS
Substances
See section below for composition of Mixtures

Mixtures
CAS No

%[weight]

Name

Not Available

30-60

carrier fluid

Not Available

30-60

anionic water soluble polymer

balance

activators, emulsifiers and neutralisers

SECTION 4 FIRST AID MEASURES
Description of first aid measures

Eye Contact

Skin Contact

Inhalation
Ingestion

If this product comes in contact with eyes:
Wash out immediately with water.
If irritation continues, seek medical attention.
Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.
If skin or hair contact occurs:
Flush skin and hair with running water (and soap if available).
Seek medical attention in event of irritation.
If fumes, aerosols or combustion products are inhaled remove from contaminated area.
Other measures are usually unnecessary.
Immediately give a glass of water.
First aid is not generally required. If in doubt, contact a Poisons Information Centre or a doctor.

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 FIREFIGHTING MEASURES
Extinguishing media
There is no restriction on the type of extinguisher which may be used.
Use extinguishing media suitable for surrounding area.

Special hazards arising from the substrate or mixture
Fire Incompatibility

None known.

Advice for firefighters
Fire Fighting

Fire/Explosion Hazard
HAZCHEM

Use water delivered as a fine spray to control fire and cool adjacent area.
Do not approach containers suspected to be hot.
Non combustible.
Not considered a significant fire risk, however containers may burn.
Not Applicable

Issue Date: 12/16/2015
Print Date: 12/08/2017
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SECTION 6 ACCIDENTAL RELEASE MEASURES
Personal precautions, protective equipment and emergency procedures
See section 8

Environmental precautions
See section 12

Methods and material for containment and cleaning up
Minor Spills
Major Spills

Clean up all spills immediately.
Avoid breathing vapours and contact with skin and eyes.
Very slippery when spilled.|Do not use water initially, apply absorbent material such as sand, earth, sawdust or vermiculite
then shovel into suitable container for removal.|Then use large amounts of water to remove traces of the material|[AMC]

Personal Protective Equipment advice is contained in Section 8 of the SDS.

SECTION 7 HANDLING AND STORAGE
Precautions for safe handling
Safe handling
Other information

Limit all unnecessary personal contact.
Wear protective clothing when risk of exposure occurs.
Store in original containers.
Keep containers securely sealed.

Conditions for safe storage, including any incompatibilities
Suitable container
Storage incompatibility

20 kg plastic drums.
Avoid contamination of water, foodstuffs, feed or seed.

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION
Control parameters
OCCUPATIONAL EXPOSURE LIMITS (OEL)
INGREDIENT DATA
Not Available
EMERGENCY LIMITS
Ingredient

Material name

TEEL-1

TEEL-2

TEEL-3

AMC FS2000

Not Available

Not Available

Not Available

Not Available

Ingredient

Original IDLH

Revised IDLH

carrier fluid

Not Available

Not Available

anionic water soluble
polymer

Not Available

Not Available

MATERIAL DATA

Exposure controls
Appropriate engineering
controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed
engineering controls can be highly effective in protecting workers and will typically be independent of worker interactions
to provide this high level of protection.

Personal protection

Eye and face protection
Skin protection

Safety glasses with side shields
Chemical goggles.
Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants.
See Hand protection below

Chemwatch: 25-1951
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Hands/feet protection

Wear general protective gloves, eg. light weight rubber gloves.
The selection of suitable gloves does not only depend on the material, but also on further marks of quality which vary
from manufacturer to manufacturer. Where the chemical is a preparation of several substances, the resistance of the
glove material can not be calculated in advance and has therefore to be checked prior to the application.

Body protection

See Other protection below

Other protection

No special equipment needed when handling small quantities.
OTHERWISE:
Overalls.

Thermal hazards

Not Available

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
Information on basic physical and chemical properties
Appearance

Physical state

Milky viscous liquid with a mild solvent odour, dispersible in water.

Liquid

Relative density (Water =
1)

Odour

Not Available

Partition coefficient
n-octanol / water

Odour threshold

Not Available

Auto-ignition temperature
(°C)

pH (as supplied)

6.0-8.0

Not Available

Viscosity (cSt)

Initial boiling point and
boiling range (°C)

Not Available

Molecular weight (g/mol)

Evaporation rate

Not Available

Not Applicable
Not Available

Not Available

Not Applicable

Not Available

Decomposition
temperature

Melting point / freezing
point (°C)

Flash point (°C)

1.0-1.1

Not Applicable

Taste

Not Available

Explosive properties

Not Available

Not Applicable

Oxidising properties

Not Available

Upper Explosive Limit
(%)

Not Applicable

Surface Tension (dyn/cm
or mN/m)

Not Available

Lower Explosive Limit
(%)

Not Applicable

Volatile Component
(%vol)

Not Available

Flammability

Vapour pressure (kPa)

Not Available

Solubility in water (g/L)

Partly miscible

Vapour density (Air = 1)

Not Available

Gas group

Not Available

pH as a solution (1%)

Not Available

VOC g/L

Not Available

SECTION 10 STABILITY AND REACTIVITY
Reactivity
Chemical stability

See section 7
Product is considered stable and hazardous polymerisation will not occur.

Possibility of hazardous
reactions

See section 7

Conditions to avoid

See section 7

Incompatible materials

See section 7

Hazardous
decomposition products

See section 5

SECTION 11 TOXICOLOGICAL INFORMATION
Information on toxicological effects
Inhaled

Ingestion

The material is not thought to produce adverse health effects or irritation of the respiratory tract (as classified by EC
Directives using animal models). Nevertheless, good hygiene practice requires that exposure be kept to a minimum and
that suitable control measures be used in an occupational setting.
The material has NOT been classified by EC Directives or other classification systems as "harmful by ingestion". This is
because of the lack of corroborating animal or human evidence.
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The liquid may be miscible with fats or oils and may degrease the skin, producing a skin reaction described as non-allergic
contact dermatitis. The material is unlikely to produce an irritant dermatitis as described in EC Directives .

Skin Contact

Although the liquid is not thought to be an irritant (as classified by EC Directives), direct contact with the eye may
produce transient discomfort characterised by tearing or conjunctival redness (as with windburn).

Eye

Long-term exposure to the product is not thought to produce chronic effects adverse to health (as classified by EC
Directives using animal models); nevertheless exposure by all routes should be minimised as a matter of course.

Chronic

AMC FS2000

TOXICITY

IRRITATION

Not Available

Not Available

1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's SDS.
Unless otherwise specified data extracted from RTECS - Register of Toxic Effect of chemical Substances

Legend:

Acute Toxicity

Carcinogenicity

Skin Irritation/Corrosion

Reproductivity

Serious Eye
Damage/Irritation

STOT - Single Exposure

Respiratory or Skin
sensitisation

STOT - Repeated
Exposure

Mutagenicity

Aspiration Hazard
Legend:

– Data available but does not fill the criteria for classification
– Data available to make classification
– Data Not Available to make classification

SECTION 12 ECOLOGICAL INFORMATION
Toxicity

AMC FS2000

ENDPOINT

TEST DURATION (HR)

SPECIES

VALUE

SOURCE

Not
Available

Not Available

Not Available

Not
Available

Not
Available

Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Information - Aquatic
Toxicity 3. EPIWIN Suite V3.12 (QSAR) - Aquatic Toxicity Data (Estimated) 4. US EPA, Ecotox database - Aquatic Toxicity
Data 5. ECETOC Aquatic Hazard Assessment Data 6. NITE (Japan) - Bioconcentration Data 7. METI (Japan) Bioconcentration Data 8. Vendor Data

Legend:

- Fish : LC50/Danio rerio /96 hours gt; 100 mg/L (OECD 203) (Based on the toxicity of the components using the Conventional Method.)|- Daphnids :
EC50/Daphnia magna /48 hours gt; 100 mg/L (OECD 202) (Based on the toxicity of the components using the Conventional Method.)|- Algae :
IC50/Scenedesmus subspicatus /72 hours gt; 100 mg/L (OECD 201) (Based on the toxicity of the components using the Conventional Method.)|Hydrolysis: Does not hydrolyse.|Biodegradation: Not readily biodegradable.|[AMC]
May be harmful to fauna if not disposed of according to Section 13 and legislative requirements. [AMC]

Persistence and degradability
Ingredient

Persistence: Water/Soil

Persistence: Air

No Data available for all ingredients

No Data available for all ingredients

Bioaccumulative potential
Ingredient

Bioaccumulation
No Data available for all ingredients

Mobility in soil
Ingredient

Mobility
No Data available for all ingredients

SECTION 13 DISPOSAL CONSIDERATIONS
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Waste treatment methods
Product / Packaging
disposal

Product and packaging must be disposed of in accordance with local regulations. Clean packaging material should
subjected to waste disposal schemes (recycling/reuse etc) according to local legislation. |[AMC]

SECTION 14 TRANSPORT INFORMATION
Labels Required
Marine Pollutant
HAZCHEM

NO
Not Applicable

Land transport (ADG): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Air transport (ICAO-IATA / DGR): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Sea transport (IMDG-Code / GGVSee): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Transport in bulk according to Annex II of MARPOL and the IBC code
Not Applicable

SECTION 15 REGULATORY INFORMATION
Safety, health and environmental regulations / legislation specific for the substance or mixture
National Inventory

Status

Australia - AICS

Y

Canada - DSL

Y

Canada - NDSL

Y

China - IECSC

Y

Europe - EINEC / ELINCS /
NLP

Y

Japan - ENCS

Y

Korea - KECI

Y

New Zealand - NZIoC

Y

Philippines - PICCS

Y

USA - TSCA

Y

Legend:

Y = All ingredients are on the inventory
N = Not determined or one or more ingredients are not on the inventory and are not exempt from listing(see specific
ingredients in brackets)

SECTION 16 OTHER INFORMATION
Other information
Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent review by the
Chemwatch Classification committee using available literature references.
The SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are
Risks in the workplace or other settings.

Definitions and abbreviations
PC－TWA: Permissible Concentration-Time Weighted Average
PC－STEL: Permissible Concentration-Short Term Exposure Limit
IARC: International Agency for Research on Cancer
ACGIH: American Conference of Governmental Industrial Hygienists
STEL: Short Term Exposure Limit
TEEL: Temporary Emergency Exposure Limit。
IDLH: Immediately Dangerous to Life or Health Concentrations
OSF: Odour Safety Factor
NOAEL :No Observed Adverse Effect Level
LOAEL: Lowest Observed Adverse Effect Level
TLV: Threshold Limit Value
LOD: Limit Of Detection
OTV: Odour Threshold Value
BCF: BioConcentration Factors
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BEI: Biological Exposure Index
This document is copyright.
Apart from any fair dealing for the purposes of private study, research, review or criticism, as permitted under the Copyright Act, no part may be
reproduced by any process without written permission from CHEMWATCH.
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Safety Data Sheet according to WHS and ADG requirements

L.GHS.AUS.EN

SECTION 1 IDENTIFICATION OF THE SUBSTANCE / MIXTURE AND OF THE COMPANY / UNDERTAKING
Product Identifier
Product name
Chemical Name

Synonyms

Chemical formula
Other means of
identification
CAS number

AMC SODIUM CHLORIDE
sodium chloride
NaCl; common salt; halite (CAS RN: 14762-51-7); chloride ion (CAS RN: 16887-00-6); rocksalt; rock salt; sea salt; saline; salt;
Saxa table salt; dendritis white crystal; Natrii chloridum; solar salt; vacuum salt; PDV salt; butter salt; Merck 10241; Sigma
S9625; APS; Chem-Supply sodium chloride; LR SL046; BP SP046; AR SA046; Selby sodium chloride; Pronalys BSPSL944; TG
ST046; FG SP046; Salt water softener granular sodium ST180; All Purpose Purex Salt; Canning and Pickling Salt; Culinox 999
Chemical Grade Salt; Culinox 999 Food Grade Salt; Evaporated Granulated Salt; Fine Mixing Salt; H.G. Blending Salt; Industrial
Grade Solar Salt; Kleer Fine Salt; Kleer Granulated Salt; Mill Run Salt; Purex Salt; Purex Select Salt; Reagent Grade sodium
chloride; Refined Sea Salt; Rock Pretzel Salt; Rock Salt for making Ice Cream; Safe-T-Salt; Sevice Pack Salt; Ship n'Store Rock
Salt; USP sodium chloride; Waterco Free Style Pool Salt; sodium chloride; Product Code: 10241-15327-26281-30123 et; sodium
chloride AnalaR; System Saver II Pellets
NaCl
Not Available
7647-14-5

Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses

As a source of chlorine and sodium. In the curing of hides; in glazing of pottery; in metallurgy. Halite is often used both
residentially and municipally for managing ice. Because brine (a solution of water and salt) has a lower freezing point than pure
water, putting salt or saltwater on ice that is near 0 deg C will cause it to melt

Details of the supplier of the safety data sheet
Registered company name
Address

AMC
216 Balcatta Rd, Balcatta WA 6021 Australia

Telephone

+61 (8) 9445 4000

Fax

+61 (8) 9445 4040

Website

www.amcmud.com

Email

amc@imdexlimited.com

Emergency telephone number
Association / Organisation

Chemwatch

CHEMWATCH EMERGENCY RESPONSE

Emergency telephone
numbers

1800 039 008

+61 1800 951 288

Other emergency
telephone numbers

Not Available

+61 2 9186 1132

SECTION 2 HAZARDS IDENTIFICATION
Classification of the substance or mixture
HAZARDOUS CHEMICAL. NON-DANGEROUS GOODS. According to the WHS Regulations and the ADG Code.
CHEMWATCH HAZARD RATINGS
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Min

Flammability
Toxicity

0
1

Body Contact
Reactivity
Chronic

2
0
0

Max

0 = Minimum
1 = Low
2 = Moderate
3 = High
4 = Extreme

Poisons Schedule
Classification [1]
Legend:

Not Applicable
Skin Corrosion/Irritation Category 2, Specific target organ toxicity - single exposure Category 3 (respiratory tract irritation), Eye
Irritation Category 2A
1. Classified by Chemwatch; 2. Classification drawn from HCIS; 3. Classification drawn from Regulation (EU) No 1272/2008 Annex VI

Label elements

Hazard pictogram(s)

SIGNAL WORD

WARNING

Hazard statement(s)
H315

Causes skin irritation.

H335

May cause respiratory irritation.

H319

Causes serious eye irritation.

Precautionary statement(s) General
P101

If medical advice is needed, have product container or label at hand.

P102

Keep out of reach of children.

Precautionary statement(s) Prevention
P271

Use only outdoors or in a well-ventilated area.

P261

Avoid breathing dust/fumes.

Precautionary statement(s) Response
P321

Specific treatment (see advice on this label).

P362

Take off contaminated clothing and wash before reuse.

Precautionary statement(s) Storage
P405
P403+P233

Store locked up.
Store in a well-ventilated place. Keep container tightly closed.

Precautionary statement(s) Disposal
P501

Dispose of contents/container to authorised hazardous or special waste collection point in accordance with any local regulation.

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS
Substances
CAS No

%[weight]

Name

7647-14-5

>99

sodium chloride

Mixtures
See section above for composition of Substances

SECTION 4 FIRST AID MEASURES
Description of first aid measures
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Eye Contact

Skin Contact

If this product comes in contact with the eyes:
Wash out immediately with fresh running water.
Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by occasionally
lifting the upper and lower lids.
Seek medical attention without delay; if pain persists or recurs seek medical attention.
Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.
If skin contact occurs:
Immediately remove all contaminated clothing, including footwear.
Flush skin and hair with running water (and soap if available).
Seek medical attention in event of irritation.

Inhalation

If fumes or combustion products are inhaled remove from contaminated area.
Lay patient down. Keep warm and rested.
Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid
procedures.
Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket
mask as trained. Perform CPR if necessary.
Transport to hospital, or doctor, without delay.

Ingestion

If swallowed do NOT induce vomiting.
If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to maintain open airway and
prevent aspiration.
Observe the patient carefully.
Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming unconscious.
Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink.
Seek medical advice.
Large amounts may be emetic with spontaneous vomiting.

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 FIREFIGHTING MEASURES
Extinguishing media
There is no restriction on the type of extinguisher which may be used.
Use extinguishing media suitable for surrounding area.

Special hazards arising from the substrate or mixture
Fire Incompatibility

None known.

Advice for firefighters
Alert Fire Brigade and tell them location and nature of hazard.
Wear breathing apparatus plus protective gloves in the event of a fire.

Fire Fighting

Fire/Explosion Hazard

HAZCHEM

Non combustible.
Not considered a significant fire risk, however containers may burn.
Decomposition may produce toxic fumes of:
hydrogen chloride
metal oxides
May emit poisonous fumes.
May emit corrosive fumes.
Not Applicable

SECTION 6 ACCIDENTAL RELEASE MEASURES
Personal precautions, protective equipment and emergency procedures
See section 8

Environmental precautions
See section 12

Methods and material for containment and cleaning up
Minor Spills
Major Spills

Remove all ignition sources.
Clean up all spills immediately.
Moderate hazard.
CAUTION: Advise personnel in area.
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Personal Protective Equipment advice is contained in Section 8 of the SDS.

SECTION 7 HANDLING AND STORAGE
Precautions for safe handling
Avoid all personal contact, including inhalation.
Wear protective clothing when risk of exposure occurs.

Safe handling

Store in original containers.
Keep containers securely sealed.

Other information

Conditions for safe storage, including any incompatibilities
Polyethylene or polypropylene container.
Check all containers are clearly labelled and free from leaks.

Suitable container

Metals and their oxides or salts may react violently with chlorine trifluoride and bromine trifluoride.
These trifluorides are hypergolic oxidisers.

Storage incompatibility

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION
Control parameters
OCCUPATIONAL EXPOSURE LIMITS (OEL)
INGREDIENT DATA
Not Available
EMERGENCY LIMITS
Ingredient

Material name

TEEL-1

TEEL-2

TEEL-3

sodium chloride

Chloride; (Chloride(1-); Chloride ions)

0.5 ppm

2 ppm

20 ppm

Ingredient

Original IDLH

Revised IDLH

sodium chloride

Not Available

Not Available

OCCUPATIONAL EXPOSURE BANDING
Ingredient

Occupational Exposure Band Rating

Occupational Exposure Band Limit

sodium chloride

E

≤ 0.01 mg/m³

Notes:

Occupational exposure banding is a process of assigning chemicals into specific categories or bands based on a chemical's
potency and the adverse health outcomes associated with exposure. The output of this process is an occupational exposure
band (OEB), which corresponds to a range of exposure concentrations that are expected to protect worker health.

MATERIAL DATA
It is the goal of the ACGIH (and other Agencies) to recommend TLVs (or their equivalent) for all substances for which there is evidence of health effects at airborne
concentrations encountered in the workplace.
At this time no TLV has been established, even though this material may produce adverse health effects (as evidenced in animal experiments or clinical
experience).
Sensory irritants are chemicals that produce temporary and undesirable side-effects on the eyes, nose or throat. Historically occupational exposure standards for
these irritants have been based on observation of workers' responses to various airborne concentrations.

Exposure controls
Appropriate engineering
controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed
engineering controls can be highly effective in protecting workers and will typically be independent of worker interactions to
provide this high level of protection.

Personal protection

Eye and face protection
Skin protection

Hands/feet protection

Safety glasses with side shields.
Chemical goggles.
See Hand protection below
The selection of suitable gloves does not only depend on the material, but also on further marks of quality which vary from
manufacturer to manufacturer. Where the chemical is a preparation of several substances, the resistance of the glove material
can not be calculated in advance and has therefore to be checked prior to the application.
Experience indicates that the following polymers are suitable as glove materials for protection against undissolved, dry solids,
where abrasive particles are not present.
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polychloroprene.
Body protection
Other protection

See Other protection below
Overalls.
P.V.C.

Recommended material(s)

Respiratory protection

GLOVE SELECTION INDEX
Glove selection is based on a modified presentation of the:
"Forsberg Clothing Performance Index".
The effect(s) of the following substance(s) are taken into account in the
computer-generated selection:
AMC SODIUM CHLORIDE

Particulate. (AS/NZS 1716 & 1715, EN 143:2000 & 149:001, ANSI Z88 or
national equivalent)
Required Minimum
Protection Factor

Half-Face
Respirator

Full-Face
Respirator

Powered Air
Respirator

up to 10 x ES

P1
Air-line*

-

PAPR-P1
-

Material

CPI

NATURAL RUBBER

A

up to 50 x ES

Air-line**

P2

PAPR-P2

NATURAL+NEOPRENE

A

up to 100 x ES

-

P3

-

Air-line*

-

Air-line**

PAPR-P3

NITRILE

A
100+ x ES

* CPI - Chemwatch Performance Index
A: Best Selection
B: Satisfactory; may degrade after 4 hours continuous immersion
C: Poor to Dangerous Choice for other than short term immersion
NOTE: As a series of factors will influence the actual performance of the glove,
a final selection must be based on detailed observation. * Where the glove is to be used on a short term, casual or infrequent basis,
factors such as "feel" or convenience (e.g. disposability), may dictate a choice
of gloves which might otherwise be unsuitable following long-term or frequent
use. A qualified practitioner should be consulted.

-

* - Negative pressure demand ** - Continuous flow
A(All classes) = Organic vapours, B AUS or B1 = Acid gasses, B2 = Acid gas
or hydrogen cyanide(HCN), B3 = Acid gas or hydrogen cyanide(HCN), E =
Sulfur dioxide(SO2), G = Agricultural chemicals, K = Ammonia(NH3), Hg =
Mercury, NO = Oxides of nitrogen, MB = Methyl bromide, AX = Low boiling
point organic compounds(below 65 degC)
Respirators may be necessary when engineering and administrative
controls do not adequately prevent exposures.
The decision to use respiratory protection should be based on professional
judgment that takes into account toxicity information, exposure
measurement data, and frequency and likelihood of the worker's exposure ensure users are not subject to high thermal loads which may result in heat
stress or distress due to personal protective equipment (powered, positive
flow, full face apparatus may be an option).
Published occupational exposure limits, where they exist, will assist in
determining the adequacy of the selected respiratory protection. These
may be government mandated or vendor recommended.
Certified respirators will be useful for protecting workers from inhalation of
particulates when properly selected and fit tested as part of a complete
respiratory protection program.
Use approved positive flow mask if significant quantities of dust becomes
airborne.
Try to avoid creating dust conditions.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
Information on basic physical and chemical properties
Appearance

Odourless, colourless, transparent crystals or white crystalline powder; completely soluble in water (2.165 g/cc). Available as
Rocksalt (crude), Technical, Pure, Food grade, BP grades; also solar salt, vacuum salt, sea salt and common salt. Halite known
as rock salt, is the mineral form of sodium chloride (NaCl). Halite forms isometric crystals. Contents

Physical state

Divided Solid

Relative density (Water =
1)

Odour

Not Available

Partition coefficient
n-octanol / water

Odour threshold

Not Available

Auto-ignition temperature
(°C)

Not Applicable

pH (as supplied)

Not Applicable

Decomposition
temperature

Not Applicable

Viscosity (cSt)

Not Applicable

Melting point / freezing
point (°C)

801

Initial boiling point and
boiling range (°C)

1413

Flash point (°C)

Not Applicable

Molecular weight (g/mol)
Taste

2.165
Not Available

58.44
Not Available
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Evaporation rate

Not Applicable

Explosive properties

Not Available

Flammability

Not Applicable

Oxidising properties

Not Available

Upper Explosive Limit (%)

Not Applicable

Surface Tension (dyn/cm
or mN/m)

Not Applicable

Lower Explosive Limit (%)

Not Applicable

Volatile Component (%vol)

Not Applicable

Vapour pressure (kPa)
Solubility in water
Vapour density (Air = 1)

Negligible @ 25

Gas group

Miscible

pH as a solution (1%)

Not available.

VOC g/L

Not Available
6.7-7.3
Not Applicable

SECTION 10 STABILITY AND REACTIVITY
Reactivity
Chemical stability

See section 7
Unstable in the presence of incompatible materials.
Product is considered stable.

Possibility of hazardous
reactions

See section 7

Conditions to avoid

See section 7

Incompatible materials

See section 7

Hazardous decomposition
products

See section 5

SECTION 11 TOXICOLOGICAL INFORMATION
Information on toxicological effects

Inhaled

Ingestion

Evidence shows, or practical experience predicts, that the material produces irritation of the respiratory system, in a substantial
number of individuals, following inhalation. In contrast to most organs, the lung is able to respond to a chemical insult by first
removing or neutralising the irritant and then repairing the damage.
Inhalation of vapours may cause drowsiness and dizziness. This may be accompanied by narcosis, reduced alertness, loss of
reflexes, lack of coordination and vertigo.
Persons with impaired respiratory function, airway diseases and conditions such as emphysema or chronic bronchitis, may incur
further disability if excessive concentrations of particulate are inhaled.
If prior damage to the circulatory or nervous systems has occurred or if kidney damage has been sustained, proper screenings
should be conducted on individuals who may be exposed to further risk if handling and use of the material result
in excessive exposures.
Accidental ingestion of the material may be damaging to the health of the individual.
Very large doses may cause vomiting, diarrhoea and prostration.

Skin Contact

The material produces mild skin irritation; evidence exists, or practical experience predicts, that the material either
produces mild inflammation of the skin in a substantial number of individuals following direct contact, and/or
produces significant, but mild, inflammation when applied to the healthy intact skin of animals (for up to four hours), such
inflammation being present twenty-four hours or more after the end of the exposure period.
Skin irritation may also be present after prolonged or repeated exposure; this may result in a form of contact dermatitis
(nonallergic).
Skin contact is not thought to have harmful health effects (as classified under EC Directives); the material may still produce
health damage following entry through wounds, lesions or abrasions.
Open cuts, abraded or irritated skin should not be exposed to this material
Entry into the blood-stream through, for example, cuts, abrasions, puncture wounds or lesions, may produce systemic injury with
harmful effects. Examine the skin prior to the use of the material and ensure that any external damage is suitably protected.

Eye

Evidence exists, or practical experience predicts, that the material may cause eye irritation in a substantial number of individuals
and/or may produce significant ocular lesions which are present twenty-four hours or more after instillation into the eye(s) of
experimental animals. Repeated or prolonged eye contact may cause inflammation characterised by a temporary redness
(similar to windburn) of the conjunctiva (conjunctivitis); temporary impairment of vision and/or other transient eye
damage/ulceration may occur.

Chronic

Long-term exposure to respiratory irritants may result in disease of the airways involving difficult breathing and related systemic
problems.
Limited evidence suggests that repeated or long-term occupational exposure may produce cumulative health effects involving
organs or biochemical systems.
Long term exposure to high dust concentrations may cause changes in lung function (i.e. pneumoconiosis) caused by particles
less than 0.5 micron penetrating and remaining in the lung. A prime symptom is breathlessness.

TOXICITY

sodium chloride

Oral (rat) LD50: 3000

IRRITATION

mg/kg[2]

Eye (rabbit): 10 mg - moderate
Eye (rabbit):100 mg/24h - moderate
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Skin (rabbit): 500 mg/24h - mild
Legend:

SODIUM CHLORIDE

1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's SDS.
Unless otherwise specified data extracted from RTECS - Register of Toxic Effect of chemical Substances

Asthma-like symptoms may continue for months or even years after exposure to the material ceases. This may be due to a
non-allergenic condition known as reactive airways dysfunction syndrome (RADS) which can occur following exposure to high
levels of highly irritating compound.
The material may produce moderate eye irritation leading to inflammation. Repeated or prolonged exposure to irritants may
produce conjunctivitis.
The material may cause skin irritation after prolonged or repeated exposure and may produce a contact dermatitis (nonallergic).
This form of dermatitis is often characterised by skin redness (erythema) and swelling epidermis.

Acute Toxicity

Carcinogenicity

Skin Irritation/Corrosion

Reproductivity

Serious Eye
Damage/Irritation

STOT - Single Exposure

Respiratory or Skin
sensitisation

STOT - Repeated Exposure

Mutagenicity

Aspiration Hazard
Legend:

– Data either not available or does not fill the criteria for classification
– Data available to make classification

SECTION 12 ECOLOGICAL INFORMATION
Toxicity

sodium chloride

Legend:

ENDPOINT

TEST DURATION (HR)

SPECIES

VALUE

SOURCE

LC50

96

Fish

5-840mg/L

2

EC50

48

Crustacea

402.6mg/L

4

EC50

96

Algae or other aquatic plants

2430mg/L

4

NOEC

6

Fish

0.001mg/L

4

Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Information - Aquatic Toxicity
3. EPIWIN Suite V3.12 (QSAR) - Aquatic Toxicity Data (Estimated) 4. US EPA, Ecotox database - Aquatic Toxicity Data 5.
ECETOC Aquatic Hazard Assessment Data 6. NITE (Japan) - Bioconcentration Data 7. METI (Japan) - Bioconcentration Data 8.
Vendor Data

Although inorganic chloride ions are not normally considered toxic they can exist in effluents at acutely toxic levels (chloride >3000 mg/l). The resulting salinity
can exceed the tolerances of most freshwater organisms.
DO NOT discharge into sewer or waterways.
TLm 96 > 1000 ppm

Persistence and degradability
Ingredient

Persistence: Water/Soil

Persistence: Air

sodium chloride

LOW

LOW

Bioaccumulative potential
Ingredient

Bioaccumulation

sodium chloride

LOW (LogKOW = 0.5392)

Mobility in soil
Ingredient

Mobility

sodium chloride

LOW (KOC = 14.3)

SECTION 13 DISPOSAL CONSIDERATIONS
Waste treatment methods
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Product / Packaging
disposal

Legislation addressing waste disposal requirements may differ by country, state and/ or territory. Each user must refer to laws
operating in their area.
DO NOT allow wash water from cleaning or process equipment to enter drains.
It may be necessary to collect all wash water for treatment before disposal.
Recycle wherever possible or consult manufacturer for recycling options.
Consult State Land Waste Management Authority for disposal.

SECTION 14 TRANSPORT INFORMATION
Labels Required
Marine Pollutant
HAZCHEM

NO
Not Applicable

Land transport (ADG): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Air transport (ICAO-IATA / DGR): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Sea transport (IMDG-Code / GGVSee): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Transport in bulk according to Annex II of MARPOL and the IBC code
Not Applicable

SECTION 15 REGULATORY INFORMATION
Safety, health and environmental regulations / legislation specific for the substance or mixture
SODIUM CHLORIDE IS FOUND ON THE FOLLOWING REGULATORY LISTS
Australia Inventory of Chemical Substances (AICS)

IMO Provisional Categorization of Liquid Substances - List 3: (Trade-named)
mixtures containing at least 99% by weight of components already assessed
by IMO, presenting safety hazards

National Inventory Status
National Inventory

Status

Australia - AICS

Yes

Canada - DSL

Yes

Canada - NDSL

No (sodium chloride)

China - IECSC

Yes

Europe - EINEC / ELINCS /
NLP

Yes

Japan - ENCS

Yes

Korea - KECI

Yes

New Zealand - NZIoC

Yes

Philippines - PICCS

Yes

USA - TSCA

Yes

Taiwan - TCSI

Yes

Mexico - INSQ

Yes

Vietnam - NCI

Yes

Russia - ARIPS

Yes

Legend:

Yes = All CAS declared ingredients are on the inventory
No = One or more of the CAS listed ingredients are not on the inventory and are not exempt from listing(see specific ingredients
in brackets)

SECTION 16 OTHER INFORMATION
Revision Date

07/02/2019

Initial Date

10/05/2006

SDS Version Summary
Version

Issue Date

Sections Updated
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6.1.1.1

06/24/2013

CAS Number, Physical Properties, Synonyms

8.1.1.1

07/02/2019

Acute Health (inhaled), Acute Health (skin), Acute Health (swallowed), CAS Number, Classification, First Aid
(swallowed), Physical Properties, Spills (minor), Storage (storage incompatibility), Supplier Information

Other information
Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent review by the Chemwatch
Classification committee using available literature references.
The SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are Risks
in the workplace or other settings.

Definitions and abbreviations
PC－TWA: Permissible Concentration-Time Weighted Average
PC－STEL: Permissible Concentration-Short Term Exposure Limit
IARC: International Agency for Research on Cancer
ACGIH: American Conference of Governmental Industrial Hygienists
STEL: Short Term Exposure Limit
TEEL: Temporary Emergency Exposure Limit。
IDLH: Immediately Dangerous to Life or Health Concentrations
OSF: Odour Safety Factor
NOAEL :No Observed Adverse Effect Level
LOAEL: Lowest Observed Adverse Effect Level
TLV: Threshold Limit Value
LOD: Limit Of Detection
OTV: Odour Threshold Value
BCF: BioConcentration Factors
BEI: Biological Exposure Index
This document is copyright.
Apart from any fair dealing for the purposes of private study, research, review or criticism, as permitted under the Copyright Act, no part may be reproduced by any
process without written permission from CHEMWATCH.

SAFETY DATA SHEET
KCL POTASSIUM CHLORIDE
Revision Date:

30-Apr-2020

Revision Number: 29

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

KCL POTASSIUM CHLORIDE

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM000965

Recommended use of the chemical and restrictions on use
Recommended Use
Brine
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

_____________________________________________________________________________________________
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Not Classified
Hazard Statements:
Precautionary Statements
Prevention
Response
Storage
Disposal

None
None
None
None

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, or suspected contact, immediately flush eyes with plenty of
water for at least 15 minutes and get medical attention immediately after flushing.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

May be harmful if swallowed.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
_____________________________________________________________________________________________
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Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool, dry location. Product has a shelf life of 60 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional. Dust/mist respirator.
(N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Dust proof goggles.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system.

_____________________________________________________________________________________________
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9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

White to gray
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Pour Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
9.2
No data available
771 °C
No data available
1413 °C
No data available
No data available
No data available
No data available
1.99
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight
VOC Content (%)

74.55
No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
None known.
10.6. Hazardous decomposition products
None known.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
May be harmful if swallowed.
> 5000 mg/kg; (Rat)

LD50 Oral:

Toxicology data for the components
Substances

CAS Number

LD50 Oral

LD50 Dermal

LC50 Inhalation

_____________________________________________________________________________________________
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No data available
No data available
No data available
Contains no hazardous NA
substances in
concentrations above
cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
Non-irritating to rabbit's eye
Eye Contact
Not irritating to skin in rabbits.
Skin Contact
May be harmful if swallowed. May cause abdominal pain, vomiting, nausea, and diarrhea.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Skin disorders.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to

CAS Number
NA

Bioaccumulation
No information available
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the competent authority

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations. Substance should NOT be deposited into a sewage
facility.
Disposal of any contaminated packaging
Follow all applicable national or local regulations. Contaminated packaging may be disposed of by: rendering packaging incapable
of containing any substance, or treating packaging to remove residual contents, or treating packaging to make sure the residual
contents are no longer hazardous, or by disposing of packaging into commercial waste collection.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
_____________________________________________________________________________________________
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International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

30-Apr-2020

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
bw – body weight
CAS – Chemical Abstracts Service
EC50 – Effective Concentration 50%
LC50 – Lethal Concentration 50%
LD50 – Lethal Dose 50%
LL50 – Lethal Loading 50%
mg/kg – milligram/kilogram
mg/L – milligram/liter
NOEC – No Observed Effect Concentration
OEL – Occupational Exposure Limit
PBT – Persistent Bioaccumulative and Toxic
ppm – parts per million
STEL – Short Term Exposure Limit
TWA – Time-Weighted Average
vPvB – very Persistent and very Bioaccumulative
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
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Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet

_____________________________________________________________________________________________
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Appendix C1
Product by Drilling Fluid Cross‐Reference
Product
ACETIC ACID 55‐90%
BC‐140C
BE‐9
CAUSTIC SODA LIQUID
DCA‐13002
DCA‐16001
DCA‐17004
DCA‐25005
DCA‐32014
FE‐2
GBW‐30
HCL 32%
DCA‐11001

Use
pH Control
Crosslinker
Biocide
pH Control
Breaker
Clay Stabilization Agent
Corrosion Inhibitor
Gelling Agent
Surfactant
pH Control
Breaker
pH Correction
Additive

SAFETY DATA SHEET
ACETIC ACID 55%-90%
Revision Date:

20-Aug-2018

Revision Number: 3

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

ACETIC ACID 55%-90%

Other means of Identification

Synonyms

None

Hazardous Material Number:

MC600186

Recommended use of the chemical and restrictions on use
Recommended Use
Scale Control
Consumer use
Uses advised against
Supplier's name, address and phone number
Multi-Chem Mintech
Manufacturer/Supplier
1 Ward Road
East Rockingham
WA 6168
Australia

E-mail Address

Telephone Number: 61 (08) 9419 5300
Fax Number: 61 (08) 9439 1055
Emergency Telephone Number: + 61 1 800 686 951
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

Classification of the hazardous chemical
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Specific Target Organ Toxicity - (Single Exposure)
Flammable liquids.

Category 1
Category 1
Category 3
Category 3

- H314
- H318
- H335
- H226

_____________________________________________________________________________________________
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Label elements, including precautionary statements
Hazard Pictograms

Signal Word

DANGER

Hazard Statements:

H226 - Flammable liquid and vapor
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H335 - May cause respiratory irritation

Precautionary Statements
Prevention

Response

Storage
Disposal
Contains
Substances
Acetic acid

P210 - Keep away from heat, hot surfaces, sparks, open flames and other ignition sources.
No smoking.
P233 - Keep container tightly closed
P240 - Ground and bond container and receiving equipment.
P241 - Use explosion-proof electrical/ventilating/lighting/equipment
P242 - Use only non-sparking tools
P243 - Take action to prevent static discharges.
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P261 - Avoid breathing dust/fume/gas/mist/vapors/spray
P271 - Use only outdoors or in a well-ventilated area
P280 - Wear protective gloves/protective clothing/eye protection/face protection
P301 + P330 + P331 - IF SWALLOWED: rinse mouth. Do NOT induce vomiting
P303 + P361 + P353 - IF ON SKIN (or hair): Take off immediately all contaminated clothing.
Rinse skin with water [or shower].
P363 - Wash contaminated clothing before reuse
P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P310 - Immediately call a POISON CENTER or doctor/physician
P370 + P378 - In case of fire: Use water spray for extinction
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed
P403 + P235 - Store in a well-ventilated place. Keep cool
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations
CAS Number
64-19-7

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).

_____________________________________________________________________________________________
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For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

64-19-7

60 - 100%

Acetic acid

GHS Classification Australia
Skin Corr. 1A (H314)
Eye Corr. 1 (H318)
STOT SE 3 (H335)
Flam. Liq. 3 (H226)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes

Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 30
minutes. Remove contact lenses after the first 5 minutes and continue washing.
Seek immediate medical attention/advice. Suitable emergency eye wash facility
should be immediately available
In case of contact, immediately flush skin with plenty of soap and water for at least
30 minutes and remove contaminated clothing, shoes and leather goods
immediately. Get medical attention immediately.
Rinse mouth with water many times. Get medical attention, if symptoms occur

Symptoms caused by exposure

Causes severe skin irritation with tissue destruction. Causes severe eye irritation which may damage tissue. May
cause respiratory irritation.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
Do NOT spray pool fires directly with water. A solid stream of water directed into hot burning liquid can cause splattering.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Ensure adequate ventilation. Use appropriate protective equipment. Do not breathe dust/fume/gas/mist/vapors/spray. Remove
sources of ignition. Take precautionary measures against static discharges All equipment used when handling the product must be
grounded Avoid contact with skin, eyes and clothing.
6.2. Environmental precautions
_____________________________________________________________________________________________
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Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Dike far ahead of liquid spill for later disposal. Soak up with inert absorbent material. Pick up and transfer to properly labeled
containers. Remove ignition sources and work with non-sparking tools.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Do not breathe dust/fume/gas/mist/vapors/spray. Ensure adequate ventilation. Use appropriate protective equipment. Remove
sources of ignition. Ground and bond containers when transferring from one container to another. Avoid contact with eyes, skin, or
clothing.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool well ventilated area. Keep from heat, sparks, and open flames.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Acetic acid
64-19-7

Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

TWA: 10 ppm
TWA: 25 mg/m3
STEL: 15 ppm
STEL: 37 mg/m3

TWA: 10 ppm
STEL: 15 ppm

Ensure adequate ventilation, especially in confined areas

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Use gloves which are suitable for the chemicals present in this product as well as other
environmental factors in the workplace.
Wear impervious protective clothing, including boots, gloves, lab coat, apron, rain jacket,
pants or coverall, as appropriate, to prevent skin contact.
None known.
None known.
No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Odor:

Pungent

Light Amber to Dark Amber , Clear to Slightly
Hazy
Odor Threshold: No information available
Color

_____________________________________________________________________________________________
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Values

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

2.5-3.8
(10% in 1:1 IPA:H2O)
No data available
No data available
No data available
> 40 °C / > 104 °F (SFCC)
No data available
No data available
No data available
1.0653-1.0903 (20 °C/68 °F)
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Liquid Density
Bulk Density

No data available
8.88-9.09 lbs/gal
1065-1090 kg/m3

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
Keep away from heat, sparks and flame.
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Carbon oxides.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Skin contact. Eye contact. Inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes severe skin irritation with tissue destruction. Causes severe eye irritation which may damage tissue. May
cause respiratory irritation.
Toxicology data for the components
Substances
Acetic acid

CAS Number
64-19-7

LD50 Oral
No data available

LD50 Dermal
1060 mg/kg-bw (rabbit)

LC50 Inhalation
11.4 mg/L (rat, 4 h, vapor)

Immediate, delayed and chronic health effects from exposure
May cause respiratory irritation.
Inhalation
Causes serious eye damage.
Eye Contact
Causes severe burns.
Skin Contact
_____________________________________________________________________________________________
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Causes burns of the mouth, throat and stomach.
Ingestion
Exposure Levels
No data available
Interactive effects
No data available
Data limitations
No data available

Acetic acid

CAS Number Skin corrosion/irritation
64-19-7
Extremely corrosive and destructive to tissue Skin, rabbit:

Substances
Acetic acid

CAS Number Serious eye damage/irritation
64-19-7
Eye, rabbit: Causes serious eye damage

Substances
Acetic acid

CAS Number Skin Sensitization
64-19-7
Not regarded as a sensitizer.

Substances
Acetic acid

CAS Number Respiratory Sensitization
64-19-7
No information available

Substances
Acetic acid

CAS Number Mutagenic Effects
64-19-7
In vivo tests did not show mutagenic effects. In vitro tests did not show mutagenic effects.

Substances
Acetic acid

CAS Number Carcinogenic Effects
64-19-7
Did not show carcinogenic effects in animal experiments

Substances
Acetic acid

CAS Number Reproductive toxicity
64-19-7
Did not show teratogenic effects in animal experiments. Animal testing did not show any effects on
fertility.

Substances
Acetic acid

CAS Number STOT - single exposure
64-19-7
May cause respiratory irritation. No information available

Substances
Acetic acid

CAS Number STOT - repeated exposure
64-19-7
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Acetic acid

CAS Number Aspiration hazard
64-19-7
Not applicable

Substances

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
Product is not classified as hazardous to the environment.
Substance Ecotoxicity Data
CAS Number
Substances
Acetic acid

64-19-7

Toxicity to Algae

Toxicity to Fish

EC50(72 h)=55.22 mg/L
(Anabaena flos-aquae)

LC50(96 h)=251 mg/L
(Gambusia affinis)
LC50(96 h)=75 mg/L
(Lepomis macrochirus)

Toxicity to
Microorganisms
NOAEC (16 h) =1150
mg/L (Pseudomonas
putida)

Toxicity to Invertebrates
EC50(48 h)=65 mg/L
(Daphnia magna)

12.2. Persistence and degradability
Substances
Acetic acid

CAS Number
64-19-7

Persistence and Degradability
Readily biodegradable (99% @ 7d)

_____________________________________________________________________________________________
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12.3. Bioaccumulative potential
CAS Number
64-19-7

Substances
Acetic acid

Bioaccumulation
LogPow-0.17

12.4. Mobility in soil
Substances
Acetic acid

CAS Number
64-19-7

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
EMS:
IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN2789
Acetic Acid Solution
8 (3)
III
Not applicable
UN2789
Acetic Acid Solution
8 (3)
III
Not applicable

EmS F-E, S-C
UN2789
Acetic Acid Solution
8 (3)
III
Not applicable

Special precautions during transport
None
HazChem Code

3

15. Regulatory Information
Safety, health and environmental regulations specific for the product
_____________________________________________________________________________________________
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International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
S6
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply.
Does not apply
Does not apply.
Does not apply.

16. Other information
Date of preparation or review
Revision Date:

20-Aug-2018

Revision Note
Update to Format
Full text of H-Statements referred to under sections 2 and 3
H226 - Flammable liquid and vapor
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H335 - May cause respiratory irritation
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
_____________________________________________________________________________________________
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w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Revision Date:

01-Oct-2015

Revision Number: 18

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

BC-140C

Other means of Identification

Synonyms:

None

Product Code:

HM000110

Recommended use of the chemical and restrictions on use
Recommended Use
Crosslinker
No information available
Uses Advised Against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia

E-Mail address:

ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms

Signal Word

Not Hazardous

_____________________________________________________________________________________________
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Not Classified

Hazard Statements
Precautionary Statements
Prevention

None

Response

None

Storage

None

Disposal

None

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
Australia Classification
For the full text of the H-phrases mentioned in this Section, see Section 16

Not Classified
None

Classification
Risk Phrases

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not Applicable

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, move victim to fresh air and seek medical attention.
In case of contact, or suspected contact, immediately flush eyes with plenty of
water for at least 15 minutes and get medical attention immediately after flushing.
In case of contact, immediately flush skin with plenty of soap and water for at least
15 minutes. Get medical attention. Remove contaminated clothing and launder
before reuse.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
_____________________________________________________________________________________________
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Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special Exposure Hazards
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special Protective Equipment for Fire-Fighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid breathing vapors. Ensure adequate
ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for Safe Handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Ensure adequate ventilation. Wash hands after use. Launder
contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a cool well ventilated area. Keep container closed when not in use. Product has a shelf life of
36 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area. Local exhaust ventilation should be used in areas without
good cross ventilation.

Personal protective equipment (PPE)
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Organic vapor respirator.
Hand Protection
Skin Protection
Eye Protection

Impervious rubber gloves.
Rubber apron.
Safety glasses.

_____________________________________________________________________________________________
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None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Amine
Odor:

Blue
Color:
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point/Range
Melting Point/Range
Boiling Point/Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
7.9
No data available
No data available
No data available
No data available
No data available
No data available
No data available
1.16
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)
Liquid Density

No data available
9.66 lbs/gal @ 20 C

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical Stability
Stable
10.3. Possibility of Hazardous Reactions
Will Not Occur
10.4. Conditions to Avoid
None anticipated
10.5. Incompatible Materials
Strong oxidizers. Dehydrating agents.
10.6. Hazardous Decomposition Products
Toxic fumes. Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Sympotoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Numerical measures of toxicity
Toxicology data for the components
_____________________________________________________________________________________________
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CAS Number
LD50 Oral
LD50 Dermal
LC50 Inhalation
Substances
No data available
No data available
No data available
Contains no hazardous NA
substances in
concentrations above
cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mild eye irritation.
Eye Contact
May cause mild skin irritation.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Skin disorders. Eye ailments.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential

_____________________________________________________________________________________________
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CAS Number
Log Pow
Substances
NA
No information available
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number:
UN Proper Shipping Name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals
EINECS Inventory
US TSCA Inventory
Canadian DSL Inventory

All components listed on inventory or are exempt.
All components listed on inventory or are exempt.
This product, and all its components, complies with EINECS
All components listed on inventory or are exempt.
All components listed on inventory or are exempt.

Poisons Schedule number
None Allocated

16. Other information
_____________________________________________________________________________________________
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Date of preparation or review
Revision Date:

01-Oct-2015

Revision Note
SDS sections updated: 2
Full text of R-phrases referred to under Sections 2 and 3
None
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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SAFETY DATA SHEET
BE-9
Revision Date:

13-Oct-2017

Revision Number: 20

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

BE-9

Other means of Identification

Synonyms

None

Hazardous Material Number:

HB006583

Recommended use of the chemical and restrictions on use
Recommended Use
Biocide
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

Classification of the hazardous chemical
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Acute Aquatic Toxicity
Chronic Aquatic Toxicity

Category 1
Category 1
Category 1
Category 2

- H314
- H318
- H400
- H411

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H400 - Very toxic to aquatic life
H411 - Toxic to aquatic life with long lasting effects

Precautionary Statements
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P273 - Avoid release to the environment
P280 - Wear protective gloves/protective clothing/eye protection/face protection
P301 + P330 + P331 - IF SWALLOWED: rinse mouth. Do NOT induce vomiting
P303 + P361 + P353 - IF ON SKIN (or hair): Take off immediately all contaminated clothing.
Rinse skin with water [or shower].
P363 - Wash contaminated clothing before reuse
P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing
P310 - Immediately call a POISON CENTER or doctor/physician
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P391 - Collect spillage
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Prevention
Response

Storage
Disposal

Contains
Substances
Tributyl tetradecyl phosphonium chloride

CAS Number
81741-28-8

Other hazards which do not result in classification
None known
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Tributyl tetradecyl phosphonium chloride

CAS Number

PERCENT (w/w)

81741-28-8

5 - 10%

GHS Classification Australia
Acute Tox. 4 (H302)
Acute Tox. 2 (H330)
Skin Corr. 1B (H314)
Eye Corr. 1 (H318)
Aquatic Acute 1 (H400)
Aquatic Chronic 1 (H410)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes

If inhaled, move victim to fresh air and seek medical attention.
Immediately flush eyes with large amounts of water for at least 30 minutes. Seek
prompt medical attention.

_____________________________________________________________________________________________
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Skin
Ingestion

In case of contact, immediately flush skin with plenty of soap and water for at least
30 minutes and remove contaminated clothing, shoes and leather goods
immediately. Get medical attention immediately.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes severe eye irritation which may damage tissue. Causes severe skin irritation with tissue destruction.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases. Do not allow runoff to enter waterways. Use water spray to cool fire exposed
surfaces.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Wash hands after use. Launder contaminated clothing before reuse. Do NOT consume
food, drink, or tobacco in contaminated areas.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool well ventilated area. Keep container closed when not in use. Store away from direct sunlight. Store in a dry location.
Store in a manner to prevent commingling with incompatible materials. Store away from alkalis. Store away from reducing agents.
Store locked up.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
_____________________________________________________________________________________________
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Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Tributyl tetradecyl phosphonium chloride
81741-28-8
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area. Local exhaust ventilation should be used in areas without
good cross ventilation.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Dust/mist respirator. (N95, P2/P3)
Chemical-resistant protective gloves (EN 374) Suitable materials for longer, direct contact
Hand Protection
(recommended: protection index 6, corresponding to > 480 minutes permeation time as per
EN 374): Neoprene gloves. (>= 0.75 mm thickness)
This information is based on literature references and on information provided by glove
manufacturers, or is derived by analogy with similar substances. Please note that in
practice the working life of chemical-resistant protective gloves may be considerably shorter
than the permeation time determined in accordance with EN 374 as a result of the many
influencing factors (e.g. temperature). If signs of wear and tear are noticed then the gloves
should be replaced. Manufacturer's directions for use should be observed because of great
diversity of types.
Wear impervious protective clothing, including boots, gloves, lab coat, apron, rain jacket,
Skin Protection
pants or coverall, as appropriate, to prevent skin contact.
Chemical goggles; also wear a face shield if splashing hazard exists.
Eye Protection
Eyewash fountains and safety showers must be easily accessible.
Other Precautions
Environmental Exposure Controls No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Slight
Odor:
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Clear colorless
Color
Odor Threshold: No information available
Values
6-8
-8 - -10 °C
No data available
100 °C / 212 °F
No data available
No data available
No data available
No data available
0.95 - 1.0
Miscible with water
No data available
No data available
No data available
No data available
No data available
No information available
No information available
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9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Reducing agents. Strong alkalis.
10.6. Hazardous decomposition products
Chlorine. Phosphorus acids. Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes severe eye irritation which may damage tissue. Causes severe skin irritation with tissue destruction.
Toxicology data for the components
Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number
81741-28-8

LD50 Oral
= 611 mg/kg (rat)

LD50 Dermal
No data of sufficient quality are
available

LC50 Inhalation
> 0.908 mg/L (rat, 4hr, mist)

Immediate, delayed and chronic health effects from exposure
May cause respiratory irritation.
Inhalation
Causes severe eye irritation which may damage tissue. May cause eye burns.
Eye Contact
Causes severe skin irritation with tissue destruction.
Skin Contact
Irritation of the mouth, throat, and stomach. May cause abdominal pain, vomiting, nausea,
Ingestion
and diarrhea.

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Lung disorders. Skin disorders.
Data limitations
No data available
Substances
Tributyl tetradecyl
phosphonium chloride
Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number Skin corrosion/irritation
81741-28-8 Causes burns (Rabbit)

CAS Number Serious eye damage/irritation
81741-28-8 Causes severe eye irritation which may damage tissue. (Rabbit)

_____________________________________________________________________________________________
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Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number Skin Sensitization
81741-28-8 No information available

Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number Respiratory Sensitization
81741-28-8 No information available

Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number Mutagenic Effects
81741-28-8 No data of sufficient quality are available.

Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number Carcinogenic Effects
81741-28-8 No information available

Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number Reproductive toxicity
81741-28-8 No information available

Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number STOT - single exposure
81741-28-8 No information available

Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number STOT - repeated exposure
81741-28-8 No data of sufficient quality are available.

Substances
Tributyl tetradecyl
phosphonium chloride

CAS Number Aspiration hazard
81741-28-8 No information available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
81741-28-8
Tributyl tetradecyl
phosphonium chloride

Toxicity to Algae

Toxicity to Fish

No information available

LC50 (96 h) 0.46 mg/L
(Oncorhynchus mykiss)
LC50 (96 h) 0.06 mg/L
(Lepomis macrochirus)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available EC50 (48 h) 0.025 mg/L
(Daphnia sp.)

12.2. Persistence and degradability
Substances
Tributyl tetradecyl phosphonium chloride

CAS Number
81741-28-8

Persistence and Degradability
(0% @ 28d)

12.3. Bioaccumulative potential
Substances
Tributyl tetradecyl phosphonium chloride

CAS Number
81741-28-8

Log Pow
<3

12.4. Mobility in soil
Substances
Tributyl tetradecyl phosphonium chloride

CAS Number
81741-28-8

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors
_____________________________________________________________________________________________
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13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations. Incineration recommended in approved
incinerator according to federal, state, and local regulations. Substance should NOT be deposited into a sewage facility.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
EMS:
IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN2922
Corrosive Liquid, Toxic, N.O.S. (contains Tributyl Tetradecyl Phosphonium Chloride)
8, (6.1)
II
Marine Pollutant
UN2922
Corrosive Liquid, Toxic, N.O.S. (contains Tributyl Tetradecyl Phosphonium Chloride)
8, (6.1)
II
Marine Pollutant

EmS F-A, S-B
UN2922
Corrosive Liquid, Toxic, N.O.S. (contains Tributyl Tetradecyl Phosphonium Chloride)
8, (6.1)
II
Marine Pollutant

Special precautions during transport
None
HazChem Code

2X

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number

_____________________________________________________________________________________________
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None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

13-Oct-2017

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H302 - Harmful if swallowed
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H330 - Fatal if inhaled
H400 - Very toxic to aquatic life
H401 - Toxic to aquatic life
H410 - Very toxic to aquatic life with long lasting effects
H411 - Toxic to aquatic life with long lasting effects
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
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Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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SAFETY DATA SHEET
CAUSTIC SODA LIQUID
Revision Date:

16-Apr-2015

Revision Number: 8

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

CAUSTIC SODA LIQUID

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM005652

Recommended use of the chemical and restrictions on use
Recommended Use
pH Control
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

Classification of the hazardous chemical
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Specific Target Organ Toxicity - (Single Exposure)
Substances/mixtures corrosive to metal.

Category 1
Category 1
Category 3
Category 1

- H314
- H318
- H335
- H290

Label elements, including precautionary statements
Hazard Pictograms

_____________________________________________________________________________________________
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Signal Word

DANGER

Hazard Statements:

H290 - May be corrosive to metals
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H335 - May cause respiratory irritation

Precautionary Statements
Prevention

Response

Storage
Disposal

P234 - Keep only in original packaging.
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P261 - Avoid breathing dust/fume/gas/mist/vapors/spray
P264 - Wash face, hands and any exposed skin thoroughly after handling
P271 - Use only outdoors or in a well-ventilated area
P280 - Wear protective gloves/eye protection/face protection
P301 + P330 + P331 - IF SWALLOWED: rinse mouth. Do NOT induce vomiting
P303 + P361 + P353 - IF ON SKIN (or hair): Take off immediately all contaminated clothing.
Rinse skin with water [or shower].
P363 - Wash contaminated clothing before reuse
P310 - Immediately call a POISON CENTER or doctor/physician
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P390 - Absorb spillage to prevent material damage
P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Sodium hydroxide

CAS Number
1310-73-2

Other hazards which do not result in classification
None known
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Sodium hydroxide

CAS Number

PERCENT (w/w)

1310-73-2

30 - 60%

GHS Classification Australia
Skin Corr. 1A (H314)
Eye Corr. 1 (H318)
STOT SE 3 (H335)
Met. Corr. 1 (H290)

4. First aid measures
Description of necessary first aid measures

Inhalation

If inhaled, move victim to fresh air and seek medical attention.

_____________________________________________________________________________________________
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Eyes
Skin

Ingestion

Immediately flush eyes with large amounts of water for at least 30 minutes. Seek
prompt medical attention.
Remove contaminated clothing and launder before reuse. Destroy or properly
dispose of contaminated shoes. In case of contact, immediately flush skin with
plenty of soap and water for at least 30 minutes and remove contaminated
clothing, shoes and leather goods immediately. Get medical attention immediately.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

May cause eye and skin burns. May cause respiratory irritation. Causes severe skin irritation with tissue destruction.
Causes severe eye irritation which may damage tissue.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
May form explosive mixtures with strong acids. Reaction with steel and certain other metals generates flammable hydrogen gas.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Contain spill with sand or other inert materials. Neutralize to pH of 6-8. Scoop up and remove. Isolate spill and stop leak where
safe.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Wash hands after use. Launder contaminated clothing before
reuse.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from acids. Store in a cool well ventilated area. Keep container closed when not in use. Product has a shelf life of 12
months.
Other Guidelines
No information available
_____________________________________________________________________________________________
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8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Sodium hydroxide
1310-73-2
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

2 mg/m3

Not applicable

Use in a well ventilated area. Local exhaust ventilation should be used in areas without
good cross ventilation.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Dust/mist respirator. (N95, P2/P3)
Chemical-resistant protective gloves (EN 374) Suitable materials for longer, direct contact
Hand Protection
(recommended: protection index 6, corresponding to > 480 minutes permeation time as per
EN 374): Butyl rubber gloves. (>= 0.7 mm thickness)
This information is based on literature references and on information provided by glove
manufacturers, or is derived by analogy with similar substances. Please note that in
practice the working life of chemical-resistant protective gloves may be considerably shorter
than the permeation time determined in accordance with EN 374 as a result of the many
influencing factors (e.g. temperature). If signs of wear and tear are noticed then the gloves
should be replaced. Manufacturer's directions for use should be observed because of great
diversity of types.
Full protective chemical resistant clothing.
Skin Protection
Chemical goggles; also wear a face shield if splashing hazard exists.
Eye Protection
Eyewash fountains and safety showers must be easily accessible.
Other Precautions
Environmental Exposure Controls No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Odorless
Odor:
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity

Clear colorless
Color
Odor Threshold: No information available
Values
14
12 °C
No data available
144 °C / 291 °F
No data available
No data available
13 mmHg
No data available
1.52
Miscible with water
No data available
No data available
No data available
No data available
No data available
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No information available
Explosive Properties
No information available
Oxidizing Properties
9.2. Other information
Molecular Weight
VOC Content (%)

40
No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong acids. Peroxides. Halogenated compounds. Amphoteric metals such as aluminum, magnesium, lead, tin, or zinc.
10.6. Hazardous decomposition products
None known.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
May cause eye and skin burns. May cause respiratory irritation. Causes severe skin irritation with tissue destruction.
Causes severe eye irritation which may damage tissue.
Toxicology data for the components
Substances
Sodium hydroxide

CAS Number
LD50 Oral
LD50 Dermal
LC50 Inhalation
1310-73-2
Not applicable due to corrosivity of Not applicable due to corrosivity Not applicable due to corrosivity
the substance.
of the substance.
of the substance.

Immediate, delayed and chronic health effects from exposure
Causes severe respiratory burns.
Inhalation
Causes severe eye burns.
Eye Contact
Causes severe burns.
Skin Contact
Causes burns of the mouth, throat and stomach.
Ingestion

Chronic Effects/Carcinogenicity Prolonged, excessive exposure may cause erosion of the teeth.
Exposure Levels
No data available
Interactive effects
Skin disorders.
Data limitations
No data available

Sodium hydroxide

CAS Number Skin corrosion/irritation
1310-73-2
Causes severe burns

Substances
Sodium hydroxide

CAS Number Serious eye damage/irritation
1310-73-2
Causes severe eye burns (Rabbit)

Substances

_____________________________________________________________________________________________
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Substances
Sodium hydroxide

CAS Number Skin Sensitization
1310-73-2
Did not cause sensitization on laboratory animals (guinea pig)

Substances
Sodium hydroxide

CAS Number Respiratory Sensitization
1310-73-2
No information available

Substances
Sodium hydroxide

CAS Number Mutagenic Effects
1310-73-2
Did not show mutagenic effects in animal experiments In vitro tests did not show mutagenic effects.

Substances
Sodium hydroxide

CAS Number Carcinogenic Effects
1310-73-2
No data of sufficient quality are available.

Substances
Sodium hydroxide

CAS Number Reproductive toxicity
1310-73-2
No information available

Substances
Sodium hydroxide

CAS Number STOT - single exposure
1310-73-2
May cause respiratory irritation.

Substances
Sodium hydroxide

CAS Number STOT - repeated exposure
1310-73-2
No significant toxicity observed in animal studies at concentration requiring classification. Not
applicable due to corrosivity of the substance.

Substances
Sodium hydroxide

CAS Number Aspiration hazard
1310-73-2
Not applicable

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
Sodium hydroxide

1310-73-2

Toxicity to Algae

Toxicity to Fish

No information available

LC50(48h) 189 mg/L
(Leuciscus idus
melanotus)
LLC50(48h) 189 mg/L
(Leuciscus melanotus)
LC50(24h) 145 mg/L
(Poecilia reticulate)
LC50(96h) 125 mg/L
(Gambusia affinis)
LOEL(150 d) = 25 mg/L
(Lebistes reticulatus)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available EC50 (48h) 40.4 mg/L
(Ceriodaphnia sp.)

12.2. Persistence and degradability
Substances
Sodium hydroxide

CAS Number
1310-73-2

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
Substances
Sodium hydroxide

CAS Number
1310-73-2

Log Pow
No information available

12.4. Mobility in soil
Substances
Sodium hydroxide

CAS Number
1310-73-2

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
_____________________________________________________________________________________________
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This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
EMS:
IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN1824
Sodium Hydroxide Solution
8
II
Not applicable
UN1824
Sodium Hydroxide Solution
8
II
Not applicable

EmS F-A, S-B
UN1824
Sodium Hydroxide Solution
8
II
Not applicable

Special precautions during transport
None
HazChem Code

2R

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number

_____________________________________________________________________________________________
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None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

16-Apr-2015

Revision Note
Full text of H-Statements referred to under sections 2 and 3
H290 - May be corrosive to metals
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H335 - May cause respiratory irritation
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
_____________________________________________________________________________________________
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

DCA-13002

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM007647

Recommended use of the chemical and restrictions on use
Recommended Use
Breaker
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

Classification of the hazardous chemical
Acute Oral Toxicity
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Respiratory Sensitization
Skin Sensitization
Specific Target Organ Toxicity - (Single Exposure)
Oxidizing solids.

Category 4
Category 2
Category 2
Category 1
Category 1
Category 3
Category 3

- H302
- H315
- H319
- H334
- H317
- H335
- H272

Label elements, including precautionary statements
_____________________________________________________________________________________________

Page 1 / 9

DCA-13002

Revision Date: 21-Sep-2017

_____________________________________________________________________________________________
Hazard Pictograms

Signal Word

DANGER

Hazard Statements:

H272 - May intensify fire; oxidizer
H302 - Harmful if swallowed
H315 - Causes skin irritation
H317 - May cause an allergic skin reaction
H319 - Causes serious eye irritation
H334 - May cause allergy or asthma symptoms or breathing difficulties if inhaled
H335 - May cause respiratory irritation

Precautionary Statements
Prevention

Response

Storage
Disposal
Contains
Substances
Sodium persulfate

P210 - Keep away from heat, hot surfaces, sparks, open flames and other ignition sources.
No smoking.
P221 - Take any precaution to avoid mixing with combustibles
P261 - Avoid breathing dust/fume/gas/mist/vapors/spray
P264 - Wash face, hands and any exposed skin thoroughly after handling
P270 - Do not eat, drink or smoke when using this product
P271 - Use only outdoors or in a well-ventilated area
P272 - Contaminated work clothing should not be allowed out of the workplace
P280 - Wear protective gloves/protective clothing/eye protection/face protection
P285 - In case of inadequate ventilation wear respiratory protection
P301 + P312 - IF SWALLOWED: Call a POISON CENTER or doctor/physician if you feel
unwell
P330 - Rinse mouth
P302 + P352 - IF ON SKIN: Wash with plenty of water.
P332 + P313 - If skin irritation occurs: Get medical advice/attention
P333 + P313 - If skin irritation or rash occurs: Get medical advice/attention
P362 + P364 - Take off contaminated clothing and wash before reuse
P304 + P341 - IF INHALED: If breathing is difficult, remove to fresh air and keep at rest in a
position comfortable for breathing
P342 + P311 - If experiencing respiratory symptoms: Call a POISON CENTER or
doctor/physician
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P337 + P313 - If eye irritation persists: Get medical advice/attention
P370 + P378 - In case of fire: Use water spray for extinction
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations
CAS Number
7775-27-1

_____________________________________________________________________________________________
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Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Sodium persulfate

CAS Number

PERCENT (w/w)

7775-27-1

60 - 100%

GHS Classification Australia
Acute Tox. 4 (H302)
Skin Irrit. 2 (H315)
Eye Irrit. 2 (H319)
Resp. Sens. 1 (H334)
Skin Sens. 1 (H317)
STOT SE 3 (H335)
Ox. Sol. 3 (H272)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash off immediately with soap and plenty of water for at least 15 minutes while
removing all contaminated clothing and shoes.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes eye irritation. Causes skin irritation. May cause allergic skin reaction. May cause allergic respiratory reaction.
May cause respiratory irritation. Harmful if swallowed.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Oxidizer. May ignite combustibles. Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
_____________________________________________________________________________________________
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Remove sources of ignition. Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin,
eyes and clothing. Ensure adequate ventilation. Evacuate all persons from the area.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas. Consult local authorities.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Remove sources of ignition. Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Avoid dust accumulations.
Ensure adequate ventilation. Wash hands after use. Launder contaminated clothing before reuse. Use appropriate protective
equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from combustibles. Store in a cool well ventilated area. Keep container closed when not in use. Product has a shelf life
of 12 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Sodium persulfate
7775-27-1
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

0.01 mg/m3

TWA: 0.1 mg/m3

Use in a well ventilated area. Localized ventilation should be used to control dust levels.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Dust/mist respirator. (N95, P2/P3)
Chemical-resistant protective gloves (EN 374) Suitable materials for longer, direct contact
Hand Protection
(recommended: protection index 6, corresponding to > 480 minutes permeation time as per
EN 374): Butyl rubber gloves. (>= 0.7 mm thickness)
This information is based on literature references and on information provided by glove
manufacturers, or is derived by analogy with similar substances. Please note that in
practice the working life of chemical-resistant protective gloves may be considerably shorter
than the permeation time determined in accordance with EN 374 as a result of the many
influencing factors (e.g. temperature). If signs of wear and tear are noticed then the gloves
should be replaced. Manufacturer's directions for use should be observed because of great
diversity of types.
Rubber apron.
Skin Protection
Dust proof goggles.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system
_____________________________________________________________________________________________
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9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Odorless
Odor:

White
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
6
No data available
No data available
No data available
No data available
No data available
No data available
No data available
2.47
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
Molecular Weight
VOC Content (%)

238.1 g/mol
No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
Avoid contact with readily oxidizable materials.
10.5. Incompatible materials
Avoid halogens. Contact with acids. Strong alkalis. Combustible materials.
10.6. Hazardous decomposition products
Oxides of sulfur. Oxygen. Sulfuric acid.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes eye irritation. Causes skin irritation. May cause allergic skin reaction. May cause allergic respiratory reaction.
May cause respiratory irritation. Harmful if swallowed.
Toxicology data for the components
Substances

CAS Number

LD50 Oral

LD50 Dermal

LC50 Inhalation
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> 10000 mg/kg (Rat)
19.0 mg/L (Rat) 4h
7775-27-1
895 mg/kg (Rat)
Sodium persulfate
1200 mg/kg
930 mg/kg
1000 mg/kg
920 mg/kg

> 5.1 mg/L (Rat) 4h

Immediate, delayed and chronic health effects from exposure
May cause respiratory irritation. May cause allergy or asthma symptoms or breathing
Inhalation
difficulties if inhaled
Causes eye irritation.
Eye Contact
Causes skin irritation. May cause an allergic skin reaction.
Skin Contact
Harmful if swallowed. Irritation of the mouth, throat, and stomach.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
Lung disorders.
Data limitations
No data available

Sodium persulfate

CAS Number Skin corrosion/irritation
7775-27-1
Causes skin irritation. (Rabbit)

Substances
Sodium persulfate

CAS Number Serious eye damage/irritation
7775-27-1
Causes severe eye irritation (Rabbit)

Substances
Sodium persulfate

CAS Number Skin Sensitization
7775-27-1
Skin sensitizer in guinea pig.

Substances
Sodium persulfate

CAS Number Respiratory Sensitization
7775-27-1
May cause sensitization by inhalation

Substances
Sodium persulfate

CAS Number Mutagenic Effects
7775-27-1
In vitro tests did not show mutagenic effects. In vivo tests did not show mutagenic effects.

Substances
Sodium persulfate

CAS Number Carcinogenic Effects
7775-27-1
Did not show carcinogenic effects in animal experiments (similar substances)

Substances
Sodium persulfate

CAS Number Reproductive toxicity
7775-27-1
Animal testing did not show any effects on fertility. Did not show teratogenic effects in animal
experiments. (similar substances)

Substances
Sodium persulfate

CAS Number STOT - single exposure
7775-27-1
May cause respiratory irritation.

Substances
Sodium persulfate

CAS Number STOT - repeated exposure
7775-27-1
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Sodium persulfate

CAS Number Aspiration hazard
7775-27-1
Not applicable

Substances

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
_____________________________________________________________________________________________
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CAS Number
Toxicity to Algae
Toxicity to Fish
Toxicity to
Toxicity to Invertebrates
Substances
Sodium persulfate

7775-27-1

EC50 (72h) 116 mg/L
(biomass)
(Pseudokirchnerella
subcapitata)

LC50 (96h) 163 mg/L
(Oncorhynchus mykiss)

Microorganisms
EC10 (18h) 36 mg/L
(Pseudomonas putida)

EC50 (48h) 133 mg/L
(Daphnia magna)

12.2. Persistence and degradability
Substances
Sodium persulfate

CAS Number
7775-27-1

Persistence and Degradability
The methods for determining biodegradability are
not applicable to inorganic substances.

12.3. Bioaccumulative potential
Substances
Sodium persulfate

CAS Number
7775-27-1

Log Pow
No information available

12.4. Mobility in soil
Substances
Sodium persulfate

CAS Number
7775-27-1

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
This bag may contain residue of a hazardous material. Some authorities may regulate such containers as hazardous waste.
Dispose of container according to national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
EMS:
IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):

UN1505
Sodium Persulfate
5.1
III
Not applicable
UN1505
Sodium Persulfate
5.1
III
Not applicable

EmS F-A, S-Q
UN1505
Sodium Persulfate
5.1

_____________________________________________________________________________________________
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III
Packing Group:
Not applicable
Environmental Hazards:
Special precautions during transport
None
HazChem Code

1Z

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

21-Sep-2017

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H272 - May intensify fire; oxidizer
H302 - Harmful if swallowed
H315 - Causes skin irritation
H317 - May cause an allergic skin reaction
H319 - Causes serious eye irritation
H334 - May cause allergy or asthma symptoms or breathing difficulties if inhaled
H335 - May cause respiratory irritation
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
_____________________________________________________________________________________________
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&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
OSHA
ECHA C&L
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

DCA-16001

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM007655

Recommended use of the chemical and restrictions on use
Recommended Use
Clay Stabilization Agent
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms
Signal Word

Not Hazardous

Hazard Statements:

Not Classified

_____________________________________________________________________________________________
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Precautionary Statements
None
None
None
None

Prevention
Response
Storage
Disposal

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not classified

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Not applicable
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
_____________________________________________________________________________________________
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Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid contact with skin, eyes and clothing. Avoid breathing vapors. Ensure adequate
ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Ensure adequate ventilation. Wash hands after use. Launder
contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool, dry location. Keep container closed when not in use. Product has a shelf life of 24 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
Not normally necessary.
Respiratory Protection
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Rubber gloves.
Normal work coveralls.
Wear safety glasses or goggles to protect against exposure.
None known.
Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties

_____________________________________________________________________________________________
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Liquid
White
Physical State:
Color
Mild amine
Odor:
Odor Threshold: No information available
Values

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

7-9
No data available
No data available
No data available
No data available
No data available
No data available
No data available
1.07 - 1.091
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
Avoid contact with metals such as aluminum, tin, lead, brass, bronze, copper, and zinc.
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Oxides of nitrogen. Hydrogen chloride. Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Symptoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent
authority

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
None known.
Inhalation
_____________________________________________________________________________________________
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None known.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

12.2. Persistence and degradability
Expected to be readily biodegradable
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

12.3. Bioaccumulative potential
Does not bioaccumulate.
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

Persistence and Degradability
No information available

Log Pow
No information available

12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
_____________________________________________________________________________________________
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This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
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International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

05-Jul-2017

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

DCA-17004

Other means of Identification

Synonyms:

None

Product Code:

HM007724

Recommended use of the chemical and restrictions on use
Recommended Use
Corrosion Inhibitor
No information available
Uses Advised Against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia

E-Mail address:

ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms

Signal Word

Not Hazardous
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Not Classified

Hazard Statements
Precautionary Statements
Prevention

None

Response

None

Storage

None

Disposal

None

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
None known
Australia Classification
For the full text of the H-phrases mentioned in this Section, see Section 16

Not Classified
None

Classification
Risk Phrases

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not Applicable

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Get medical attention if irritation persists. Wash with soap and water.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
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Specific hazards arising from the chemical
Special Exposure Hazards
Organic dust in the presence of an ignition source can be explosive in high concentrations. Good housekeeping practices are
required to minimize this potential.
Special protective equipment and precautions for fire fighters
Special Protective Equipment for Fire-Fighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment.
6.2. Environmental precautions
None known.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for Safe Handling
Handling Precautions
Avoid creating or inhaling dust.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a dry location. Product has a shelf life of 24 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

A well ventilated area to control dust levels.

Personal protective equipment (PPE)
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls No information available

9. Physical and Chemical Properties
_____________________________________________________________________________________________
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9.1. Information on basic physical and chemical properties
Brown
Solid
Color:
Physical State:
Coffee bean
Odor:
Odor Threshold: No information available
Property
Remarks/ - Method
pH:
Freezing Point/Range
Melting Point/Range
Boiling Point/Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical Stability
Stable
10.3. Possibility of Hazardous Reactions
Will Not Occur
10.4. Conditions to Avoid
None anticipated
10.5. Incompatible Materials
Strong oxidizers.
10.6. Hazardous Decomposition Products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Sympotoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Numerical measures of toxicity
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above
cut-off values according
to the competent
authority

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available
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Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mechanical irritation to eye.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards. Generally Recognized As Safe (GRAS)
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

12.2. Persistence and degradability
Product is biodegradable
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

12.3. Bioaccumulative potential
Does not bioaccumulate
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

Persistence and Degradability
No information available

Log Pow
No information available

12.4. Mobility in soil
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Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number:
UN Proper Shipping Name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals
EINECS Inventory
US TSCA Inventory
Canadian DSL Inventory

All components listed on inventory or are exempt.
All components listed on inventory or are exempt.
This product, and all its components, complies with EINECS
All components listed on inventory or are exempt.
All components listed on inventory or are exempt.

Poisons Schedule number
None Allocated

16. Other information
Date of preparation or review
Revision Date:

30-Sep-2015

Revision Note
SDS sections updated: 2
Full text of R-phrases referred to under Sections 2 and 3
_____________________________________________________________________________________________
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None
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW&$6±&KHPLFDO$EVWUDFWV6HUYLFH(&±(IIHFWLYH&RQFHQWUDWLRQ/&±/HWKDO&RQFHQWUDWLRQ/'
±/HWKDO'RVH//±/HWKDO/RDGLQJPJNJ±PLOOLJUDPNLORJUDPPJ/±PLOOLJUDPOLWHU12(&±1R2EVHUYHG(IIHFW
&RQFHQWUDWLRQ2(/±2FFXSDWLRQDO([SRVXUH/LPLW3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LFSSP±SDUWVSHUPLOOLRQ67(/±
6KRUW7HUP([SRVXUH/LPLW7:$±7LPH:HLJKWHG$YHUDJHY3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYHKKRXUPJP3 milligram/cubic meter mm - millimeter mmHg - millimeter mercury w/w - weight/weight d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

DCA-25005

Other means of Identification

Synonyms:

None

Product Code:

HM007672

Recommended use of the chemical and restrictions on use
Recommended Use
Gelling Agent
No information available
Uses Advised Against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia

E-Mail address:

ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Non-Hazardous according to the criteria of the 3rd Revised Edition of the Globally
Harmonised System of Classification and Labelling of Chemicals (GHS), Non-Dangerous
Goods according to the criteria of ADG.

Classification of the hazardous chemical
Not classified
Label elements, including precautionary statements
Hazard Pictograms

Signal Word

Not Hazardous
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Not Classified

Hazard Statements
Precautionary Statements
Prevention

None

Response

None

Storage

None

Disposal

None

Contains
Substances
Contains no hazardous substances in concentrations above
cut-off values according to the competent authority

CAS Number
NA

Other hazards which do not result in classification
This substance is not considered to be persistent, bioaccumulating nor toxic (PBT).
This substance is not considered to be very persistent nor very bioaccumulating (vPvB).
Australia Classification
For the full text of the H-phrases mentioned in this Section, see Section 16

Not Classified
None

Classification
Risk Phrases

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

NA

60 - 100%

Contains no hazardous substances in concentrations
above cut-off values according to the competent authority

GHS Classification Australia
Not Applicable

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

No significant hazards expected.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
_____________________________________________________________________________________________
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Specific hazards arising from the chemical
Special Exposure Hazards
Decomposition in fire may produce harmful gases. Organic dust in the presence of an ignition source can be explosive in high
concentrations. Good housekeeping practices are required to minimize this potential.
Special protective equipment and precautions for fire fighters
Special Protective Equipment for Fire-Fighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for Safe Handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Ensure adequate ventilation. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a cool, dry location. Product has a shelf life of 24 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Contains no hazardous substances in
NA
concentrations above cut-off values according to
the competent authority
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
Not normally needed. But if significant exposures are possible then the following respirator
Respiratory Protection
is recommended:
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system
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9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Solid
Physical State:
Bean
Odor:

Off white
Color:
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point/Range
Melting Point/Range
Boiling Point/Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
6.5-7.5
No data available
No data available
No data available
> 93 °C / > 200 °F Cleveland Open Cup (COC)
No data available
No data available
No data available
1.42 - 1.47
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical Stability
Stable
10.3. Possibility of Hazardous Reactions
Will Not Occur
10.4. Conditions to Avoid
None anticipated
10.5. Incompatible Materials
Strong oxidizers.
10.6. Hazardous Decomposition Products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Sympotoms related to exposure

Most Important Symptoms/Effects
No significant hazards expected.
Numerical measures of toxicity
Toxicology data for the components
Substances
Contains no hazardous
substances in
concentrations above

CAS Number
NA

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

_____________________________________________________________________________________________

Page 4 / 7

DCA-25005

Revision Date: 30-Sep-2015

_____________________________________________________________________________________________
cut-off values according
to the competent
authority
Immediate, delayed and chronic health effects from exposure
May cause mild respiratory irritation.
Inhalation
May cause mild eye irritation.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
NA
Contains no
hazardous substances
in concentrations
above cut-off values
according to the
competent authority

Toxicity to Algae

Toxicity to Fish

No information available

No information available

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available No information available

12.2. Persistence and degradability
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Persistence and Degradability
No information available

12.3. Bioaccumulative potential
Substances
Contains no hazardous substances in
concentrations above cut-off values according to
the competent authority

CAS Number
NA

Log Pow
No information available
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12.4. Mobility in soil
Substances
CAS Number
Contains no hazardous substances in concentrations
NA
above cut-off values according to the competent authority

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number:
UN Proper Shipping Name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code

None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory
New Zealand Inventory of
Chemicals
EINECS Inventory
US TSCA Inventory
Canadian DSL Inventory

All components listed on inventory or are exempt.
All components listed on inventory or are exempt.
This product, and all its components, complies with EINECS
All components listed on inventory or are exempt.
All components listed on inventory or are exempt.

Poisons Schedule number
None Allocated

16. Other information
Date of preparation or review
Revision Date:

30-Sep-2015

Revision Note
_____________________________________________________________________________________________
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SDS sections updated: 2
Full text of R-phrases referred to under Sections 2 and 3
None
Full text of H-Statements referred to under sections 2 and 3
None
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW&$6±&KHPLFDO$EVWUDFWV6HUYLFH(&±(IIHFWLYH&RQFHQWUDWLRQ/&±/HWKDO&RQFHQWUDWLRQ/'
±/HWKDO'RVH//±/HWKDO/RDGLQJPJNJ±PLOOLJUDPNLORJUDPPJ/±PLOOLJUDPOLWHU12(&±1R2EVHUYHG(IIHFW
&RQFHQWUDWLRQ2(/±2FFXSDWLRQDO([SRVXUH/LPLW3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LFSSP±SDUWVSHUPLOOLRQ67(/±
6KRUW7HUP([SRVXUH/LPLW7:$±7LPH:HLJKWHG$YHUDJHY3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYHKKRXUPJP3 milligram/cubic meter mm - millimeter mmHg - millimeter mercury w/w - weight/weight d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

DCA-32014

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM008547

Recommended use of the chemical and restrictions on use
Recommended Use
Surfactant
Consumer use
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road, Jandakot, WA 6164
Australia
ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com
E-mail Address
Emergency phone number
+ 61 1 800 686 951
Global Incident Response Access Code: 334305
Contract Number: 14012
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

Classification of the hazardous chemical
Aspiration Toxicity
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Reproductive Toxicity
Acute Aquatic Toxicity
Flammable liquids.

Category 1 - H304
Category 2 - H315
Category 1 - H318
Category 1B - H360
Category 2 - H401
Category 3 - H226

Label elements, including precautionary statements

_____________________________________________________________________________________________
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Hazard Pictograms

Signal Word

DANGER

Hazard Statements:

H226 - Flammable liquid and vapor
H304 - May be fatal if swallowed and enters airways
H315 - Causes skin irritation
H318 - Causes serious eye damage
H360 - May damage fertility or the unborn child
H401 - Toxic to aquatic life

Precautionary Statements
Prevention

Response

Storage
Disposal

P201 - Obtain special instructions before use
P202 - Do not handle until all safety precautions have been read and understood
P210 - Keep away from heat, hot surfaces, sparks, open flames and other ignition sources.
No smoking.
P233 - Keep container tightly closed
P240 - Ground and bond container and receiving equipment.
P241 - Use explosion-proof electrical/ventilating/lighting/equipment
P242 - Use only non-sparking tools
P243 - Take action to prevent static discharges.
P264 - Wash face, hands and any exposed skin thoroughly after handling
P273 - Avoid release to the environment
P280 - Wear protective gloves/protective clothing/eye protection/face protection
P281 - Use personal protective equipment as required
P301 + P310 - IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician
P331 - Do NOT induce vomiting
P302 + P352 - IF ON SKIN: Wash with plenty of water.
P332 + P313 - If skin irritation occurs: Get medical advice/attention
P362 + P364 - Take off contaminated clothing and wash before reuse
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P310 - Immediately call a POISON CENTER or doctor/physician
P308 + P313 - IF exposed or concerned: Get medical advice/attention
P370 + P378 - In case of fire: Use water spray for extinction
P403 + P235 - Store in a well-ventilated place. Keep cool
P405 - Store locked up
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Hydrotreated light petroleum distillate
Ethanol
Fatty acids, tall-oil, ethoxylated
C12-C15 Ethoxylated alcohols
Amides, tall-oil fatty, N,N-bis(hydroxyethyl)
Butyl alcohol

CAS Number
64742-47-8
64-17-5
61791-00-2
68131-39-5
68155-20-4
71-36-3
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Page 2 / 12

DCA-32014

Revision Date: 31-Aug-2017

_____________________________________________________________________________________________
Methanol
67-56-1
Other hazards which do not result in classification
None known
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances

CAS Number

PERCENT (w/w)

Hydrotreated light petroleum distillate
Ethanol

64742-47-8
64-17-5

10 - 30%
10 - 30%

Fatty acids, tall-oil, ethoxylated

61791-00-2

10 - 30%

C12-C15 Ethoxylated alcohols

68131-39-5

10 - 30%

Amides, tall-oil fatty, N,N-bis(hydroxyethyl)

68155-20-4

10 - 30%

Butyl alcohol

71-36-3

5 - 10%

Methanol

67-56-1

0.1 - 1%

GHS Classification Australia
Asp. Tox. 1 (H304)
Eye Irrit. 2A (H319)
Flam. Liq. 2 (H225)
Skin Irrit. 2 (H315)
Eye Irrit. 2A (H319)
Acute Tox. 4 (H302)
Skin Irrit. 2 (H315)
Eye Corr. 1 (H318)
Aquatic Acute 1 (H400)
Aquatic Chronic 3 (H412)
Skin Irrit. 2 (H315)
Eye Corr. 1 (H318)
Aquatic Acute 2 (H401)
Aquatic Chronic 3 (H412)
Acute Tox. 4 (H302)
Skin Irrit. 2 (H315)
Eye Corr. 1 (H318)
STOT SE 3 (H335)
Flam. Liq. 3 (H226)
Acute Tox. 3 (H301)
Acute Tox. 3 (H311)
Acute Tox. 3 (H331)
Repr. 1B (H360)
STOT SE 1 (H370)
Flam. Liq. 2 (H225)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes

Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 30
minutes. Remove contact lenses after the first 5 minutes and continue washing.
Seek immediate medical attention/advice. Suitable emergency eye wash facility
should be immediately available
In case of contact, immediately flush skin with plenty of soap and water for at least
15 minutes. Get medical attention.
Get medical attention! If vomiting occurs, keep head lower than hips to prevent
aspiration. Rinse mouth. Never give anything by mouth to an unconscious person.
Following ingestion, onset of symptoms may be delayed by 12 to 24 hours.
Admission to hospital should be the first priority even if symptoms are absent.

Symptoms caused by exposure

Causes severe eye irritation which may damage tissue. Causes skin irritation. Aspiration into the lungs may cause
chemical pneumonitis including coughing, difficulty breathing, wheezing, coughing up blood and pneumonia, which
can be fatal. Potential reproductive hazard. May cause birth defects.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician
_____________________________________________________________________________________________
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5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
Do NOT spray pool fires directly with water. A solid stream of water directed into hot burning liquid can cause splattering.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Decomposition in fire may produce harmful gases.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Ensure adequate ventilation. Use appropriate protective equipment. Remove sources of ignition. Take precautionary measures
against static discharges All equipment used when handling the product must be grounded Avoid contact with skin, eyes and
clothing.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Dike far ahead of liquid spill for later disposal. Soak up with inert absorbent material. Pick up and transfer to properly labeled
containers. Remove ignition sources and work with non-sparking tools.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Ensure adequate ventilation. Use appropriate protective equipment. Remove sources of ignition. Ground and bond containers
when transferring from one container to another. Avoid contact with eyes, skin, or clothing.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store in a cool well ventilated area. Keep from heat, sparks, and open flames.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Hydrotreated light petroleum distillate
64742-47-8
Ethanol
64-17-5
Fatty acids, tall-oil, ethoxylated
C12-C15 Ethoxylated alcohols
Amides, tall-oil fatty, N,N-bis(hydroxyethyl)
Butyl alcohol

61791-00-2
68131-39-5
68155-20-4
71-36-3

Australia NOHSC

ACGIH TLV-TWA

Not applicable
TWA: 1000 ppm
TWA: 1880 mg/m3
Not applicable
Not applicable
Not applicable
50 ppm

Not applicable
STEL: 1000 ppm
Not applicable
Not applicable
Not applicable
TWA: 20 ppm

_____________________________________________________________________________________________
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TWA: 200 ppm
Methanol
67-56-1
TWA: 200 ppm
STEL: 250 ppm
TWA: 262 mg/m3
STEL: 250 ppm
STEL: 328 mg/m3
Appropriate engineering controls
Engineering Controls

Ensure adequate ventilation, especially in confined areas

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Organic vapor respirator.
Hand Protection
Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Use gloves which are suitable for the chemicals present in this product as well as other
environmental factors in the workplace.
Wear impervious protective clothing, including boots, gloves, lab coat, apron, rain jacket,
pants or coverall, as appropriate, to prevent skin contact.
Chemical goggles; also wear a face shield if splashing hazard exists.
Eyewash fountains and safety showers must be easily accessible.
No information available

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Mild hydrocarbon
Odor:

Colorless to Light Amber
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
No data available
-44.2 °C
No data available
No data available
34 °C / 93.2 °F
No data available
No data available
No data available
0.918
No data available
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
_____________________________________________________________________________________________
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10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
Keep away from heat, sparks and flame.
10.5. Incompatible materials
Strong oxidizers. Strong acids. Strong alkalis.
10.6. Hazardous decomposition products
Carbon oxides. Oxides of nitrogen.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Skin contact. Eye contact. Inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes severe eye irritation which may damage tissue. Causes skin irritation. Aspiration into the lungs may cause
chemical pneumonitis including coughing, difficulty breathing, wheezing, coughing up blood and pneumonia, which
can be fatal. Potential reproductive hazard. May cause birth defects.
Toxicology data for the components
Substances
Hydrotreated light
petroleum distillate
Ethanol

CAS Number
64742-47-8

Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols

61791-00-2

Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol

68155-20-4

64-17-5

68131-39-5

71-36-3
67-56-1

LD50 Oral
>5000 mg/kg-bw (rat) (similar
substance)

LD50 Dermal
>2000 mg/kg-bw (rabbit) (similar
substance)

LC50 Inhalation
>5.2 mg/L (rat, 4 h, vapor)
(similar substance)

7060 mg/kg (Rat)
10,470 mg/kg (Rat)
> 6400 mg/kg (Rat)

> 15,800 mg/kg (Rabbit)
17,100 mg/kg (Rabbit)
No data available

124.7 mg/L (Rat) 4h

2 g/kg (Rat)
1600 mg/kg (Rat)
> 5000 mg/kg (Rat)
3500 mg/kg (Rat)
> 5000 mg/kg (Rat)

> 2000 mg/kg (Rat)
2500 mg/kg (Rabbit)

No data available

> 2000 mg/kg (Rabbit)

> 0.219 mg/L (Mouse) 4h (similar
substance)

3400 mg/kg (Rabbit)
1000 mg/kg-bw (human)
17,100 mg/kg (rabbit)

> 17.6 mg/L (Rat) 4h
10 mg/L (human, 4h, vapor)

790 mg/kg (Rat)
300 mg/kg-bw (human)
< 790 to 13,000 mg/kg (rat)

No data available

Immediate, delayed and chronic health effects from exposure
May cause central nervous system depression including headache, dizziness, drowsiness,
Inhalation
incoordination, slowed reaction time, slurred speech, giddiness and unconsciousness.
Causes severe eye irritation which may damage tissue.
Eye Contact
Causes skin irritation.
Skin Contact
Aspiration into the lungs may cause chemical pneumonitis including coughing, difficulty
Ingestion
breathing, wheezing, coughing up blood and pneumonia, which can be fatal. Ingestion of
this product may cause blindness due to the presence of methanol.

Chronic Effects/Carcinogenicity Prolonged or repeated exposure may cause reproductive system damage. May
cause birth defects.
Exposure Levels
No data available
Interactive effects
No data available
Data limitations
No data available
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CAS Number Skin corrosion/irritation
Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol
Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol
Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol
Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol

64742-47-8

Non-irritating to the skin (similar substances)

64-17-5
61791-00-2

Not irritating to skin in rabbits.
Irritating to skin.

68131-39-5

May cause moderate skin irritation. (Rabbit)

68155-20-4

Skin, rabbit: Causes moderate skin irritation. (similar substances)

71-36-3
67-56-1

Causes moderate skin irritation.
Non-irritating to the skin (Rabbit)

CAS Number Serious eye damage/irritation
64742-47-8 Non-irritating to rabbit's eye (similar substances)
64-17-5
61791-00-2

Causes moderate eye irritation (Rabbit)
Irritating to eyes

68131-39-5

Risk of serious damage to eyes (Rabbit) (similar substances)

68155-20-4

Causes severe eye irritation (similar substances)

71-36-3
67-56-1

Causes severe eye irritation
Non-irritating to the eye (Rabbit)

CAS Number Skin Sensitization
64742-47-8 Did not cause sensitization on laboratory animals (guinea pig) (similar substances)
64-17-5
61791-00-2

Did not cause sensitization on laboratory animals
No information available

68131-39-5

Did not cause sensitization on laboratory animals (guinea pig)

68155-20-4

Did not cause sensitization on laboratory animals (similar substances)

71-36-3
67-56-1

Not confirmed to cause skin or respiratory sensitization.
Did not cause sensitization on laboratory animals (guinea pig)

CAS Number Respiratory Sensitization
64742-47-8 No information available
64-17-5
61791-00-2

Did not cause sensitization on laboratory animals
No information available

68131-39-5

No information available

68155-20-4

No information available

71-36-3
67-56-1

No information available
No information available

Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol

CAS Number Mutagenic Effects
64742-47-8 In vitro tests did not show mutagenic effects. In vivo tests did not show mutagenic effects. (similar
substances)
64-17-5
Not regarded as mutagenic.
61791-00-2 No information available

71-36-3
67-56-1

Substances

CAS Number Carcinogenic Effects

68131-39-5

In vivo tests did not show mutagenic effects. In vitro tests did not show mutagenic effects.

68155-20-4

In vitro tests did not show mutagenic effects. In vivo tests did not show mutagenic effects. (similar
substances)
In vitro tests did not show mutagenic effects.
The weight of evidence from available in vitro and in vivo studies indicates that this substance is not
expected to be mutagenic.
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Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol

64742-47-8

Did not show carcinogenic effects in animal experiments (similar substances)

64-17-5
61791-00-2

Did not show carcinogenic effects in animal experiments
No information available

68131-39-5

Did not show carcinogenic effects in animal experiments

68155-20-4

Not regarded as carcinogenic.

71-36-3
67-56-1

No information available
No data of sufficient quality are available.

Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol

CAS Number Reproductive toxicity
64742-47-8 Animal testing did not show any effects on fertility. Did not show teratogenic effects in animal
experiments. (similar substances)
64-17-5
Animal testing did not show any effects on fertility.
61791-00-2 No information available

Methanol

67-56-1

Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol

CAS Number STOT - single exposure
64742-47-8 No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol

68131-39-5

No significant toxicity observed in animal studies at concentration requiring classification.

68155-20-4

Not a confirmed teratogen or embryotoxin.

71-36-3

Animal testing did not show any effects on fertility. Did not show teratogenic effects in animal
experiments.
Experiments have shown reproductive toxicity effects on laboratory animals

64-17-5
61791-00-2

No significant toxicity observed in animal studies at concentration requiring classification.
No information available

68131-39-5
68155-20-4

No significant toxicity observed in animal studies at concentration requiring classification. (similar
substances)
No significant toxicity observed in animal studies at concentration requiring classification.

71-36-3
67-56-1

May cause respiratory irritation.
May cause disorder and damage to the Central Nervous System (CNS)

CAS Number STOT - repeated exposure
64742-47-8 No significant toxicity observed in animal studies at concentration requiring classification. (similar
substances)
64-17-5
No significant toxicity observed in animal studies at concentration requiring classification.
61791-00-2 No information available
68131-39-5
68155-20-4

No significant toxicity observed in animal studies at concentration requiring classification. (similar
substances)
No significant toxicity observed in animal studies at concentration requiring classification.

71-36-3
67-56-1

No significant toxicity observed in animal studies at concentration requiring classification.
No data of sufficient quality are available.

Substances
Hydrotreated light petroleum
distillate
Ethanol
Fatty acids, tall-oil,
ethoxylated
C12-C15 Ethoxylated
alcohols
Amides, tall-oil fatty,
N,N-bis(hydroxyethyl)
Butyl alcohol

CAS Number Aspiration hazard
64742-47-8 Aspiration into the lungs may cause chemical pneumonitis including coughing, difficulty breathing,
wheezing, coughing up blood and pneumonia, which can be fatal.
64-17-5
Not applicable
61791-00-2 Not applicable

Methanol

67-56-1

68131-39-5

No adverse health effects are expected from swallowing.

68155-20-4

No information available

71-36-3

Aspiration into the lungs may cause chemical pneumonitis including coughing, difficulty breathing,
wheezing, coughing up blood and pneumonia, which can be fatal.
Not applicable
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12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
Product is not classified as hazardous to the environment.
Substance Ecotoxicity Data
CAS Number
Substances

Toxicity to Algae

Toxicity to Fish

Hydrotreated light
petroleum distillate

64742-47-8

ErL50(72 h)>10000 mg/L
(Skeletonema costatum)

Ethanol

64-17-5

No information available

Fatty acids, tall-oil,
ethoxylated

61791-00-2

EC50 (72h) > 44 mg/L
EC50 (72h) 2.5 mg/L
(Skeletonema costatum)

C12-C15 Ethoxylated 68131-39-5
alcohols

No information available

Amides, tall-oil fatty, 68155-20-4
N,N-bis(hydroxyethyl)

EC50 (72h) 2.2 mg/L
(Scendesmus
subspicatus) (similar
substance)
EC50 (96h) 225 mg/L
(Pseudokirchnerella
subcapitata)

Butyl alcohol

71-36-3

Methanol

67-56-1

Toxicity to
Toxicity to Invertebrates
Microorganisms
LC50(96 h)>10000 mg/L No information available LC50(48 h)>10000 mg/L
(Acartia tonsa)
(Scophthalmus maximus)
NOEC(21 d)=1000 mg/L
NOELC(28 d)>1000 mg/L
(Daphnia magna)
(fish)
LC50 > 100 mg/L
No information available LC50 9268 - 14,221 mg/L
(Pimephales promelas)
(Daphnia magna)
LC50 5012 mg/L
(Ceridaphnia dubia)
NOEC 9.6 mg/L (Daphnia
magna)
LC50 (95h) 7.8 mg/L EC20 (180m) >1000 mg/L EC50 (48h) 16 mg/L
(Daphnia magna)
(Brachydanio rerio)
EC50 (48h) 26.8 mg/L
LC50 (96h) 45 mg/L
(Acartia tonsa)
(Cyprinodon variegatus)
EC50 (48h) 0.39 mg/L No information available No information available
(Ceriodaphnia dubia)
NOEC (30d) 0.28 mg/L
(Pimephales promelas)
NOEC (16d) 0.16
mg/L(Lepomis
macrochirus)
No information available LC50 (21d) = 0.1 mg/L
LC50 (96h) 6.7 mg/L
(Daphnia magna)
(Danio rerio) (similar
LC50 (48h) = 2.15 mg/L
substance)
LC50 (96h) 1376 mg/L
(Pimephales promelas)

EC50 (96 h) =22000 mg/L LC50 (96 h) =15400 mg/L
(Lepomis macrochirus)
(Pseudokirchnerella
EC50 (200 h) =14536
subcapitata)
NOEC (8 d) =8000 mg/L mg/L (Oryzias latipes)
(Scenedesmus
quadricauda)

No information available

EC50 (48h) 1328 mg/L
(Daphnia magna)
NOEC (21d) 4.1 mg/L
(Daphnia magna)
EC50 (21d) 18 mg/L
(Daphnia magna)
IC50 (3h) > 1000 mg/L EC50 (96 h) =18260 mg/L
(activated sludge)
(Dapnia magna)
NOEC (21 d) =208 mg/L
(Dapnia magna)

12.2. Persistence and degradability
Substances
Hydrotreated light petroleum distillate
Ethanol
Fatty acids, tall-oil, ethoxylated
C12-C15 Ethoxylated alcohols
Amides, tall-oil fatty, N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol

CAS Number
64742-47-8
64-17-5
61791-00-2
68131-39-5
68155-20-4
71-36-3
67-56-1

Persistence and Degradability
Readily biodegradable (68.1% @ 28d)
No information available
Readily biodegradable (74% @ 28d)
Readily biodegradable
Readily biodegradable (77% @ 28d)
Biodegradable. (92% @ 20d)
Readily biodegradable (95% @ 20d)

12.3. Bioaccumulative potential
Substances
Hydrotreated light petroleum distillate
Ethanol
Fatty acids, tall-oil, ethoxylated
C12-C15 Ethoxylated alcohols
Amides, tall-oil fatty, N,N-bis(hydroxyethyl)

CAS Number
64742-47-8
64-17-5
61791-00-2
68131-39-5
68155-20-4

Log Pow
No information available
-0.32
MW > 700
3
3.2 (estimated)
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71-36-3
1
Butyl alcohol
67-56-1
Not Bioaccumulative; BCF=1
Methanol

12.4. Mobility in soil
Substances
Hydrotreated light petroleum distillate
Ethanol
Fatty acids, tall-oil, ethoxylated
C12-C15 Ethoxylated alcohols
Amides, tall-oil fatty, N,N-bis(hydroxyethyl)
Butyl alcohol
Methanol

CAS Number
64742-47-8
64-17-5
61791-00-2
68131-39-5
68155-20-4
71-36-3
67-56-1

Mobility
No information available
No information available
No information available
No information available
No information available
KOC = 72
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN1993
Flammable Liquid, N.O.S. (Contains Ethanol, Butanol)
3
III
Not applicable

IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN1993
Flammable Liquid, N.O.S. (Contains Ethanol, Butanol)
3
III
Not applicable

IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN1993
Flammable Liquid, N.O.S. (Contains Ethanol, Butanol)
3
III
Not applicable

Special precautions during transport
None
HazChem Code

<

15. Regulatory Information
_____________________________________________________________________________________________
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Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product does not comply with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stockholm Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

31-Aug-2017

Revision Note
SDS sections updated:
2
Full text of H-Statements referred to under sections 2 and 3
H225 - Highly flammable liquid and vapor
H226 - Flammable liquid and vapor
H301 - Toxic if swallowed
H302 - Harmful if swallowed
H304 - May be fatal if swallowed and enters airways
H311 - Toxic in contact with skin
H315 - Causes skin irritation
H318 - Causes serious eye damage
H319 - Causes serious eye irritation
H331 - Toxic if inhaled
H335 - May cause respiratory irritation
H360 - May damage fertility or the unborn child
H370 - Causes damage to organs
H400 - Very toxic to aquatic life
H401 - Toxic to aquatic life
H412 - Harmful to aquatic life with long lasting effects
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
_____________________________________________________________________________________________
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/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Revision Date:

20-Jun-2016

Revision Number: 30

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

GBW-30 BREAKER

Other means of Identification

Synonyms

None

Hazardous Material Number:

HM000762

Recommended use of the chemical and restrictions on use
Recommended Use
Breaker
No information available
Uses advised against
Supplier's name, address and phone number
Halliburton Australia Pty. Ltd.
Manufacturer/Supplier
15 Marriott Road
Jandakot
WA 6164
Australia

E-mail Address

ACN Number: 009 000 775
Telephone Number: + 61 1 800 686 951
Fax Number: 61 (08) 9455 5300
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Non-Dangerous Goods
according to the criteria of ADG.

Classification of the hazardous chemical
Respiratory Sensitization

Category 1 - H334

Label elements, including precautionary statements
Hazard pictograms

_____________________________________________________________________________________________
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Signal Word

Danger

Hazard Statements:

H334 - May cause allergy or asthma symptoms or breathing difficulties if inhaled

Precautionary Statements
Prevention
Response

Storage
Disposal

P261 - Avoid breathing dust/fume/gas/mist/vapors/spray
P285 - In case of inadequate ventilation wear respiratory protection
P304 + P341 - IF INHALED: If breathing is difficult, remove to fresh air and keep at rest in a
position comfortable for breathing
P342 + P311 - If experiencing respiratory symptoms: Call a POISON CENTER or
doctor/physician
None
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations

Contains
Substances
Hemicellulase enzyme

CAS Number
9012-54-8

Other hazards which do not result in classification
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Hemicellulase enzyme

CAS Number

PERCENT (w/w)

9012-54-8

10 - 30%

GHS Classification Australia
Resp. Sens. 1 (H334)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, remove from area to fresh air. Get medical attention if respiratory
irritation develops or if breathing becomes difficult.
In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.
Wash with soap and water. Get medical attention if irritation persists.
Under normal conditions, first aid procedures are not required.

Symptoms caused by exposure

May cause allergic respiratory reaction.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

_____________________________________________________________________________________________
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5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
All standard fire fighting media
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
Organic dust in the presence of an ignition source can be explosive in high concentrations. Good housekeeping practices are
required to minimize this potential.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Avoid creating and breathing dust. Avoid contact with skin, eyes and clothing. Ensure
adequate ventilation. Evacuate all persons from the area.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas.
6.3. Methods and material for containment and cleaning up
Scoop up and remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid creating or inhaling dust. Ensure adequate ventilation. Avoid contact with eyes, skin, or clothing. Wash hands after use.
Launder contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from oxidizers. Store in a cool, dry location. Product has a shelf life of 12 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Hemicellulase enzyme
9012-54-8
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

Not applicable

Not applicable

Use in a well ventilated area.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
_____________________________________________________________________________________________
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If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Dust/mist respirator. (N95, P2/P3)
Normal work gloves.
Hand Protection
Normal work coveralls.
Skin Protection
Wear safety glasses or goggles to protect against exposure.
Eye Protection
None known.
Other Precautions
Environmental Exposure Controls Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Powder
Physical State:
Odorless
Odor:

White
Color
Odor Threshold: No information available

Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range
Flash Point
Evaporation rate
Vapor Pressure
Vapor Density
Specific Gravity
Water Solubility
Solubility in other solvents
Partition coefficient: n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties

Values
7
No data available
No data available
No data available
No data available
No data available
No data available
No data available
1.5
Soluble in water
No data available
No data available
No data available
No data available
No data available
No information available
No information available

9.2. Other information
VOC Content (%)

No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong oxidizers.
10.6. Hazardous decomposition products
Carbon monoxide and carbon dioxide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

_____________________________________________________________________________________________
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Symptoms related to exposure

Most Important Symptoms/Effects
May cause allergic respiratory reaction.
Numerical measures of toxicity
Toxicology data for the components
Substances
Hemicellulase enzyme

CAS Number
9012-54-8

LD50 Oral
> 2000 mg/kg (Rat) (Similar
substance)
> 10000 mg/kg (Rat)
> 8000 mg/kg (Mouse)
> 2880 mg/kg (Rat)

LD50 Dermal
No data available

LC50 Inhalation
> 3.5 mg/L (Rat) 4h
> 4.86 mg/L (Rat) 4h

Immediate, delayed and chronic health effects from exposure
May cause allergic respiratory reaction. May cause mild respiratory irritation.
Inhalation
May cause mild eye irritation.
Eye Contact
None known.
Skin Contact
None known.
Ingestion

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.
Exposure Levels
No data available
Interactive effects
None known.
Data limitations
No data available

Hemicellulase enzyme

CAS Number Skin corrosion/irritation
9012-54-8
Non-irritating to the skin (Rabbit)

Substances
Hemicellulase enzyme

CAS Number Serious eye damage/irritation
9012-54-8
Non-irritating to the eye (Rabbit)

Substances
Hemicellulase enzyme

CAS Number Skin Sensitization
9012-54-8
No information available

Substances
Hemicellulase enzyme

CAS Number Respiratory Sensitization
9012-54-8
May cause sensitization by inhalation

Substances
Hemicellulase enzyme

CAS Number Mutagenic Effects
9012-54-8
In vitro tests did not show mutagenic effects.

Substances
Hemicellulase enzyme

CAS Number Carcinogenic Effects
9012-54-8
No information available

Substances
Hemicellulase enzyme

CAS Number Reproductive toxicity
9012-54-8
No information available

Substances
Hemicellulase enzyme

CAS Number STOT - single exposure
9012-54-8
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Hemicellulase enzyme

CAS Number STOT - repeated exposure
9012-54-8
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Hemicellulase enzyme

CAS Number Aspiration hazard
9012-54-8
Not applicable

Substances

_____________________________________________________________________________________________
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12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
Hemicellulase enzyme 9012-54-8

Toxicity to Algae

Toxicity to Fish

EC50 (72h) > 99 mg/L
(Pseudokirchnerella
subcapitata)
EC50 (72h) > 52.1 mg/L
(Pseudokirchneriella
subcapitata)

LC50 (96h) > 100 mg/L
(Oncorhynchus mykiss)
LC50 (96h) > 52.1 mg/L
(Oncorhynchus mykiss)

Toxicity to
Toxicity to Invertebrates
Microorganisms
No information available EC50 (48h) > 39.5 mg/L
(Daphnia magna)
EC50 (48h) > 99 mg/L
(Daphnia magna)
EC50 (48h) > 52.1 mg/L
(Daphnia magna)

12.2. Persistence and degradability
Substances
Hemicellulase enzyme

CAS Number
9012-54-8

Persistence and Degradability
Readily biodegradable (129% @ 28d)

12.3. Bioaccumulative potential
Does not bioaccumulate.
Substances
Hemicellulase enzyme

CAS Number
9012-54-8

Log Pow
-2.95 (Similar substance)

12.4. Mobility in soil
Substances
Hemicellulase enzyme

CAS Number
9012-54-8

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Bury in a licensed landfill according to federal, state, and local regulations.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

Not restricted
Not restricted
Not applicable
Not applicable
Not applicable

Special precautions during transport
None
HazChem Code
_____________________________________________________________________________________________
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None Allocated

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
Australian AICS Inventory

All components are listed on the AICS or are subject to a relevant exemption, permit, or
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
assessment certificate.
This product, and all its components, complies with EINECS

New Zealand Inventory of
Chemicals
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
None Allocated
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stolkhom Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

20-Jun-2016

Revision Note
SDS sections updated: 2
Full text of H-Statements referred to under sections 2 and 3
H334 - May cause allergy or asthma symptoms or breathing difficulties if inhaled
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
_____________________________________________________________________________________________
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h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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SAFETY DATA SHEET
HYDROCHLORIC ACID 32%
Revision Date:

01-Sep-2016

Revision Number: 2

1. Product Identifier & Identity for the Chemical
Statement of Hazardous Nature

1.1. Product Identifier
Product Name

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

HYDROCHLORIC ACID 32%

Other means of Identification

Synonyms

None

Hazardous Material Number:

MC600136

Recommended use of the chemical and restrictions on use
Recommended Use
Solvent
No information available
Uses advised against
Supplier's name, address and phone number
Multi-Chem Mintech
Manufacturer/Supplier
1 Ward Road
East Rockingham
WA 6168
Australia

E-mail Address

Telephone Number: 61 (08) 9419 5300
Fax Number: 61 (08) 9439 1055
Emergency Telephone Number: + 61 1 800 686 951
fdunexchem@halliburton.com

Emergency phone number
+ 61 1 800 686 951
Australian Poisons Information Centre
24 Hour Service:
- 13 11 26
Police or Fire Brigade: - 000 (exchange):

- 1100

2. Hazard Identification
Statement of Hazardous Nature

Hazardous according to the criteria of the 3rd Revised Edition of the Globally Harmonised
System of Classification and Labelling of Chemicals (GHS), Dangerous Goods according to
the criteria of ADG.

Classification of the hazardous chemical
Acute inhalation toxicity - vapor
Skin Corrosion/Irritation
Serious Eye Damage/Irritation
Specific Target Organ Toxicity - (Single Exposure)
Substances/mixtures corrosive to metal

Category 4
Category 1
Category 1
Category 3
Category 1

- H332
- H314
- H318
- H335
- H290

Label elements, including precautionary statements
_____________________________________________________________________________________________
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Hazard pictograms

Signal Word

Danger

Hazard Statements:

H290 - May be corrosive to metals
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H331 - Toxic if inhaled
H335 - May cause respiratory irritation

Precautionary Statements
Prevention

Response

Storage
Disposal
Contains
Substances
Hydrochloric acid

P103 - Read label before use
P234 - Keep only in original container
P260 - Do not breathe dust/fume/gas/mist/vapors/spray
P271 - Use only outdoors or in a well-ventilated area
P280 - Wear protective gloves/protective clothing/eye protection/face protection
P301 + P330 + P331 - IF SWALLOWED: rinse mouth. Do NOT induce vomiting
P303 + P361 + P353 - IF ON SKIN (or hair): Take off immediately all contaminated clothing.
Rinse skin with water/shower
P363 - Wash contaminated clothing before reuse
P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing
P310 - Immediately call a POISON CENTER or doctor/physician
P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing
P390 - Absorb spillage to prevent material damage
P403 + P233 - Store in a well-ventilated place. Keep container tightly closed
P405 - Store locked up
P406 - Store in corrosive resistant container with a resistant inner liner.
P501 - Dispose of contents/container in accordance with
local/regional/national/international regulations
CAS Number
7647-01-0

Other hazards which do not result in classification
Chronic exposure to corrosive fumes/gases may cause erosion of the teeth followed by jaw necrosis. Bronchial irritation with
chronic cough and frequent attacks of pneumonia are common. Gastrointestinal disturbances may also be seen
This mixture contains no substance considered to be persistent, bioaccumulating nor toxic (PBT).
This mixture contains no substance considered to be very persistent nor very bioaccumulating (vPvB).
For the full text of the H-phrases mentioned in this Section, see Section 16

3. Composition/information on Ingredients
Substances
Hydrochloric acid

CAS Number

PERCENT (w/w)

7647-01-0

30 - 60%

GHS Classification Australia
Acute Tox. 3 (H331)
Skin Corr. 1A (H314)

_____________________________________________________________________________________________
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Eye Corr. 1 (H318)
STOT SE 3 (H335)
Met. Corr. 1 (H290)

4. First aid measures
Description of necessary first aid measures

Inhalation
Eyes
Skin
Ingestion

If inhaled, move victim to fresh air and seek medical attention.
In case of contact, or suspected contact, immediately flush eyes with plenty of
water for at least 15 minutes and get medical attention immediately after flushing.
In case of contact, immediately flush skin with plenty of soap and water for at least
15 minutes. Get medical attention. Remove contaminated clothing and launder
before reuse.
Do NOT induce vomiting. Give nothing by mouth. Obtain immediate medical
attention.

Symptoms caused by exposure

Causes severe eye irritation which may damage tissue. Causes severe skin irritation with tissue destruction. May
cause respiratory irritation. Harmful if inhaled.
Medical Attention and Special Treatment
Treat symptomatically
Notes to Physician

5. Fire Fighting Measures
Suitable extinguishing equipment
Suitable Extinguishing Media
Water fog, carbon dioxide, foam, dry chemical.
Extinguishing media which must not be used for safety reasons
None known.
Specific hazards arising from the chemical
Special exposure hazards in a fire
May form explosive mixtures with strong alkalis. Decomposition in fire may produce harmful gases. Reaction with steel and certain
other metals generates flammable hydrogen gas. Do not allow runoff to enter waterways.
Special protective equipment and precautions for fire fighters
Special protective equipment for firefighters
Full protective clothing and approved self-contained breathing apparatus required for fire fighting personnel.

6. Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Use appropriate protective equipment. Ensure adequate ventilation. Avoid contact with skin, eyes and clothing. Avoid breathing
vapors. Evacuate all persons from the area.
6.2. Environmental precautions
Prevent from entering sewers, waterways, or low areas. Consult local authorities.
6.3. Methods and material for containment and cleaning up
Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. Neutralize to pH of 6-8. Scoop up and
remove.

7. Handling and storage
7.1. Precautions for safe handling
Handling Precautions
Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Ensure adequate ventilation. Wash hands after use. Launder
_____________________________________________________________________________________________
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contaminated clothing before reuse. Use appropriate protective equipment.
Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice.
7.2. Conditions for safe storage, including any incompatibilities
Storage Information
Store away from alkalis. Store in a cool well ventilated area. Keep container closed when not in use. Store locked up. Product has
a shelf life of 24 months.
Other Guidelines
No information available

8. Exposure Controls/Personal Protection
Control parameters - exposure standards, biological monitoring
Exposure Limits
Substances
CAS Number
Hydrochloric acid
7647-01-0
Appropriate engineering controls
Engineering Controls

Australia NOHSC

ACGIH TLV-TWA

5 ppm

TWA: 2 ppm (Ceiling)

Use in a well ventilated area. Local exhaust ventilation should be used in areas without
good cross ventilation.

Personal protective equipment (PPE)
If engineering controls and work practices cannot prevent excessive exposures, the
Personal Protective Equipment
selection and proper use of personal protective equipment should be determined by an
industrial hygienist or other qualified professional based on the specific application of this
product.
If engineering controls and work practices cannot keep exposure below occupational
Respiratory Protection
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard EN
149, AS/NZS 1715:2009, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should be
performed by an Industrial Hygienist or other qualified professional.
Acid gas respirator.
Hand Protection

Skin Protection
Eye Protection
Other Precautions
Environmental Exposure Controls

Chemical-resistant protective gloves (EN 374) Suitable materials for longer, direct contact
(recommended: protection index 6, corresponding to > 480 minutes permeation time as per
EN 374): Butyl rubber gloves. (>= 0.7 mm thickness)
This information is based on literature references and on information provided by glove
manufacturers, or is derived by analogy with similar substances. Please note that in
practice the working life of chemical-resistant protective gloves may be considerably shorter
than the permeation time determined in accordance with EN 374 as a result of the many
influencing factors (e.g. temperature). If signs of wear and tear are noticed then the gloves
should be replaced. Manufacturer's directions for use should be observed because of great
diversity of types.
Full protective chemical resistant clothing. Rubber boots
Chemical goggles; also wear a face shield if splashing hazard exists.
Eyewash fountains and safety showers must be easily accessible.
Do not allow material to contaminate ground water system

9. Physical and Chemical Properties
9.1. Information on basic physical and chemical properties
Liquid
Physical State:
Pungent acrid
Odor:
Property
Remarks/ - Method
pH:
Freezing Point / Range
Melting Point / Range
Boiling Point / Range

Clear colorless
Color
Odor Threshold: No information available
Values
0.8
-46 °C
No data available
110 °C / 230 °F

_____________________________________________________________________________________________
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No data available
Flash Point
No data available
Evaporation rate
26
Vapor Pressure
No data available
Vapor Density
1.18
Specific Gravity
Soluble in water
Water Solubility
No data available
Solubility in other solvents
No data available
Partition coefficient: n-octanol/water
No data available
Autoignition Temperature
No data available
Decomposition Temperature
No data available
Viscosity
No information available
Explosive Properties
No information available
Oxidizing Properties
9.2. Other information
Molecular Weight
VOC Content (%)

36.5
No data available

10. Stability and Reactivity
10.1. Reactivity
Not expected to be reactive.
10.2. Chemical stability
Stable
10.3. Possibility of hazardous reactions
Will Not Occur
10.4. Conditions to avoid
None anticipated
10.5. Incompatible materials
Strong alkalis.
10.6. Hazardous decomposition products
Flammable hydrogen gas. Chlorine. Hydrogen sulfide.

11. Toxicological Information
Information on routes of exposure
Principle Route of Exposure

Eye or skin contact, inhalation.

Symptoms related to exposure

Most Important Symptoms/Effects
Causes severe eye irritation which may damage tissue. Causes severe skin irritation with tissue destruction. May
cause respiratory irritation. Harmful if inhaled.
Numerical measures of toxicity
Toxicology data for the components
Substances
Hydrochloric acid

CAS Number
7647-01-0

LD50 Oral
No data available

LD50 Dermal
No data available

LC50 Inhalation
No data available

Immediate, delayed and chronic health effects from exposure
Harmful if inhaled. Causes severe respiratory irritation.
Inhalation
Causes eye burns
Eye Contact
Causes severe burns. Did not cause sensitization on laboratory animals (guinea pig)
Skin Contact
Causes burns of the mouth, throat and stomach.
Ingestion

Chronic Effects/Carcinogenicity Prolonged, excessive exposure may cause erosion of the teeth.
Exposure Levels
No data available
Interactive effects
_____________________________________________________________________________________________
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Skin disorders.
Data limitations
No data available

Hydrochloric acid

CAS Number Skin corrosion/irritation
7647-01-0
Causes severe burns Causes severe skin irritation with tissue destruction.

Substances
Hydrochloric acid

CAS Number Serious eye damage/irritation
7647-01-0
Causes severe burns Causes severe eye irritation. Will damage tissue.

Substances
Hydrochloric acid

CAS Number Skin Sensitization
7647-01-0
Did not cause sensitization on laboratory animals (guinea pig)

Substances
Hydrochloric acid

CAS Number Respiratory Sensitization
7647-01-0
No information available

Substances
Hydrochloric acid

CAS Number Mutagenic Effects
7647-01-0
Not regarded as mutagenic. In vitro tests did not show mutagenic effects.

Substances
Hydrochloric acid

CAS Number Carcinogenic Effects
7647-01-0
No data of sufficient quality are available.

Substances
Hydrochloric acid

CAS Number Reproductive toxicity
7647-01-0
Embryo and fetotoxicity has been observed in female rats exposed to maternally toxic levels of
hydrogen chloride (450 mg/m3, 1hr.). When tested at maternally toxic doses, no adverse effects on
fertility, teratogenicity, or development were observed.

Substances
Hydrochloric acid

CAS Number STOT - single exposure
7647-01-0
May cause respiratory irritation. No information available

Substances
Hydrochloric acid

CAS Number STOT - repeated exposure
7647-01-0
No significant toxicity observed in animal studies at concentration requiring classification.

Substances
Hydrochloric acid

CAS Number Aspiration hazard
7647-01-0
Not applicable

Substances

12. Ecological Information
Ecotoxicity
Product Ecotoxicity Data
No data available
Substance Ecotoxicity Data
CAS Number
Substances
Hydrochloric acid

7647-01-0

Toxicity to Algae

Toxicity to Fish

Toxicity to
Toxicity to Invertebrates
Microorganisms
EC50 (48 h) 4.92 mg/L
EC50 (3h) >= 5 and <=
No information available
LC50 282 mg/L
(Daphnia magna)
5.5 (pH) (Activated
(Gambusia affinis)
sludge, domestic)
LC50 20.5 mg/L (Lepomis
macrochirus)
/& K ±
(pH) (Lepomis
macrochirus)

12.2. Persistence and degradability
The methods for determining biodegradability are not applicable to inorganic substances.
CAS Number
Persistence and Degradability
Substances
7647-01-0
The methods for determining biodegradability are
Hydrochloric acid
not applicable to inorganic substances.
12.3. Bioaccumulative potential
Does not bioaccumulate.
_____________________________________________________________________________________________
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CAS Number
Log Pow
Substances
7647-01-0
LogKow -2.65
Hydrochloric acid

12.4. Mobility in soil
Substances
Hydrochloric acid

CAS Number
7647-01-0

Mobility
No information available

12.6. Other adverse effects
Endocrine Disruptor Information
This product does not contain any known or suspected endocrine disruptors

13. Disposal Considerations
Safe handling and disposal methods
Disposal should be made in accordance with federal, state, and local regulations. Substance should NOT be deposited into a
sewage facility.
Disposal of any contaminated packaging
Follow all applicable national or local regulations.
Environmental regulations
Not applicable

14. Transport Information
Transportation Information
Australia ADG
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
IMDG/IMO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:
EMS:
IATA/ICAO
UN Number
UN proper shipping name:
Transport Hazard Class(es):
Packing Group:
Environmental Hazards:

UN1789
Hydrochloric Acid Solution
8
II
Not applicable
UN1789
Hydrochloric Acid Solution
8
II
Not applicable

EmS F-A, S-B
UN1789
Hydrochloric Acid Solution
8
II
Not applicable

Special precautions during transport
None
HazChem Code

2R

15. Regulatory Information
Safety, health and environmental regulations specific for the product
International Inventories
_____________________________________________________________________________________________
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All components are listed on the AICS or are subject to a relevant exemption, permit, or
Australian AICS Inventory
assessment certificate.
All components are listed on the NZIoC or are subject to a relevant exemption, permit, or
New Zealand Inventory of
assessment certificate.
Chemicals
This product, and all its components, complies with EINECS
EINECS (European Inventory of
Existing Chemical Substances)
All components listed on inventory or are exempt.
US TSCA Inventory
Canadian Domestic Substances List All components listed on inventory or are exempt.
(DSL)
Poisons Schedule number
S6
International Agreements
Montreal Protocol - Ozone Depleting Substances:
Stolkhom Convention - Persistent Organic Pollutants:
Rotterdam Convention - Prior Informed Consent:
Basel Convention - Hazardous Waste:

Does not apply
Does not apply
Does not apply
Does not apply

16. Other information
Date of preparation or review
Revision Date:

01-Sep-2016

Revision Note
SDS sections updated: 2
Full text of H-Statements referred to under sections 2 and 3
H290 - May be corrosive to metals
H314 - Causes severe skin burns and eye damage
H318 - Causes serious eye damage
H331 - Toxic if inhaled
H332 - Harmful if inhaled
H335 - May cause respiratory irritation
Additional information

For additional information on the use of this product, contact your local Halliburton
representative.
For questions about the Safety Data Sheet for this or other Halliburton products, contact
Chemical Stewardship at 1-580-251-4335.

Key abreviations or acronyms used
EZ±ERG\ZHLJKW
&$6±&KHPLFDO$EVWUDFWV6HUYLFH
(&±(IIHFWLYH&RQFHQWUDWLRQ
/&±/HWKDO&RQFHQWUDWLRQ
/'±/HWKDO'RVH
//±/HWKDO/RDGLQJ
PJNJ±PLOOLJUDPNLORJUDP
PJ/±PLOOLJUDPOLWHU
12(&±1R2EVHUYHG(IIHFW&RQFHQWUDWLRQ
2(/±2FFXSDWLRQDO([SRVXUH/LPLW
3%7±3HUVLVWHQW%LRDFFXPXODWLYHDQG7R[LF
SSP±SDUWVSHUPLOOLRQ
67(/±6KRUW7HUP([SRVXUH/LPLW
7:$±7LPH:HLJKWHG$YHUDJH
Y3Y%±YHU\3HUVLVWHQWDQGYHU\%LRDFFXPXODWLYH
h - hour
mg/m3 - milligram/cubic meter
mm - millimeter
mmHg - millimeter mercury
_____________________________________________________________________________________________
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w/w - weight/weight
d - day
Key literature references and sources for data
www.ChemADVISOR.com/
NZ CCID
Disclaimer Statement
This information is furnished without warranty, expressed or implied, as to accuracy or completeness. The information is obtained
from various sources including the manufacturer and other third party sources. The information may not be valid under all
conditions nor if this material is used in combination with other materials or in any process. Final determination of suitability of any
material is the sole responsibility of the user.
End of Safety Data Sheet
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Tier1RiskAssessmentDossiers

ACETIC ACID
This dossier on acetic acid presents the most critical studies pertinent to the risk assessment of
acetic acid in its use in hydraulic fracturing fluids. It does not represent an exhaustive or critical
review of all available data. The majority of information presented in this dossier was obtained from
the ECHA database that provides information on chemicals that have been registered under the EU
REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Acetic acid is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Acetic acid is a flammable liquid. It readily dissociates in aqueous media to the acetate (H3C2O2-) and
hydrogen (H+) ions. The acetate ion is readily biodegradable, is not expected to bioaccumulate, and
has a low potential to adsorb to soil. Acetic acid is of moderate toxicity to aquatic organisms, in part
because of the effect of pH changes from the dissociated hydrogen ion. The acetate ion is of low
toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Acetic acid
CAS RN: 64-19-7
Molecular formula: C2H4O2
Molecular weight: 60.1 g/mol
Synonyms: Acetic acid, ethanoic acid, ethylic acid, methane carboxylic acid, vinegar acid
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Acetic Acid

Property

Value

Klimisch score

Reference

Physical state at 20°C and 101.3
kPa

Colourless liquid with a pungent odour.

2

ECHA

Melting Point

16.64°C

2

ECHA

Boiling Point

117.9°C

2

ECHA

Density

1.04 g/cm3

2

ECHA

Vapour Pressure

20.79 hPa @ 25°C

2

ECHA
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1

Property

Value

Klimisch score

Reference

Partition Coefficient (log Kow)

-0.17

2

ECHA

Water Solubility

602.9 g/L

2

ECHA

Flash Point

39°C @ 101.3 kPa

2

ECHA

Auto flammability

463°C

2

ECHA

Viscosity

1.056 mPa s @ 25°C

2

ECHA

Dissociation constant

4.756 @ 25°C

2

ECHA

Acetic acid readily dissociates in aqueous media to the acetate (H3C2O2-) and hydrogen (H+) ions.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for acetic acid.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

The acetate ion of acetic acid is readily biodegradable, is not expected to bioaccumulate, and has a
low potential to adsorb to soil.
B.

Biodegradation

Acetic acid was readily biodegradable in a non-acclimated freshwater study. Degradation was 96%
after 20 days (Price et al., 1974; ECHA) [Kl. score = 2]. Acetic acid is also readily biodegradable under
anaerobic conditions (Kameya et al., 1995) [Kl. score = 2].
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2

C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for acetic acid. Using KOCWIN in EPISuite™ (USEPA, 2017), the
estimated Koc values from log Kow and the molecular connectivity index (MCI) are 1.153 and 1.0 L/kg,
respectively.
D.

Bioaccumulation

There are no bioaccumulation studies on acetic acid. Bioaccumulation of acetic acid is not expected
to occur because acetic acid dissociates completely in aqueous solution to acetate and its hydrogen
ion. Both ions are ubiquitous in the environment. Acetate is naturally found in eukaryotic and
prokaryotic cells and is involved in their biochemical pathways.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Acetic acid is of moderate acute toxicity concern to aquatic organisms, in part because of the effect
of pH changes from the dissociated hydrogen ion. The acetate ion is of low acute toxicity concern to
aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 presents the results of acute aquatic toxicity studies on acetic acid and potassium acetate.
Table 3
Test Substance

Acute Aquatic Toxicity Studies on Acetic Acid and Potassium Acetate
Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

Potassium acetate

Oncorhynchus
mykiss

96-hour LC50

>300.82*

2

ECHA

Potassium acetate

Danio rerio

96-hour LC50

>300.82*

2

ECHA

Acetic acid

Oncorhynchus
mykiss

96-hour LC50

64.8
(measured)

4

ECHA

Acetic acid

Oncorhynchus
mykiss

96-hour LC50

31.3 – 67.6

4

ECHA

Potassium acetate

Daphnia magna

48-hour EC50

>300.82*

2

ECHA

Acetic acid

Daphnia magna

4

ECHA

4

ECHA

48-hour EC50

79.5
(measured)

Acetic acid

Daphnia magna
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48-hour EC50

18.9
(measured)

3

Test Substance
Acetic acid

Test Species
Desmodesmus
subspicatus

Endpoint
72-hour EC50

Results (mg/L)
486.5

Klimisch
score

Reference

4

ECHA

*As the acetate ion.

Chronic Studies
In a 21-day fish (Oncorhynchus mykiss) chronic study, the measured NOEC values for 60% and 100%
acetic acid were 57.2 and 34.3 mg/L, respectively (ECHA). [Kl. score = 4]
In a 21-day Daphnia reproduction study, the measured NOEC for 60% and 100% acetic acid were 80
and 31.4 mg/L, respectively (ECHA). [Kl. score = 4]
In a 21-day Daphnia reproduction study, the measured NOEC for 100% acetic acid was 22.7 mg/L
(ECHA). [Kl. score = 4]
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARCTERSTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Acetic acid is readily biodegradable; thus, it does not meet the screening criteria for persistence.
Bioaccumulation of acetic acid is not expected to occur because acetic acid dissociates completely in
aqueous media to acetate and its hydrogen ion. Both ions are ubiquitous in the environment.
Acetate is naturally found in eukaryotic and prokaryotic cells and is involved in their biochemical
pathways. The log Kow for acetic acid is -0.17. Thus, acetic acid does not meet the screening criteria
for bioaccumulation.
The NOECs from the chronic aquatic toxicity studies on acetic acid are >0.1 mg/L. The EC50 values for
potassium acetate are > 1 mg/L. Thus, acetic acid does not meet the criteria for toxicity.
The overall conclusion is that acetic acid is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for acetic acid.
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8

SCREENING ASSESSMENT

Chemical Name

Acetic Acid

CAS No.

64-19-7

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic

Revision date: August 2020

5

9

REFERENCES, ABBREVIATIONS AND ACRONYMS

A.

References

Department of the Environment, Water, Heritage and the Arts [DEWHA] (2009). Environmental
risk assessment guidance manual for industrial chemicals, Department of the
Environment, Water, Heritage and the Arts, Commonwealth of Australia.
ECHA. ECHA REACH database: http://echa.europa.eu/information-on-chemicals/registeredsubstances
European Chemicals Agency [ECHA] (2008). Guidance on Information Requirements and
Chemical Safety Assessment, Chapter R11: PBT Assessment, European Chemicals
Agency, Helsinki, Finland.
Kameya, T., Murayama, T., Urano, K., and Kitano, M. (1995). Biodegradation ranks of priority
organic compounds under anaerobic conditions. Sci. Total Environ. 170: 43-51.
Klimisch, H.J., Andreae, M., and Tillmann, U. (1997). A systematic approach for evaluating the
quality of experimental and toxicological and ecotoxicological data. Regul. Toxicol.
Pharmacol. 25:1-5.
Price, K.S., Waggy, G.T., and Conway, R.A. (1974). Brine shrimp bioassay and seawater BOD of
petrochemicals. J. Water Pollut Control Fed. 46: 63- 77.
USEPA. (2017). EPISuite™ v. 4.11, United States Environmental Protection Agency, Office of
Pollution Prevention and Toxics and Syracuse Research Corporation. Available at:
https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface.
B.

Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

gm/mol
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hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligrams per litre

mPa s

millipascal second

NOEC

no observed effect concentration

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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ALCOHOLS, C12-15, ETHOXYLATED
This dossier on alcohols, C12-15, ethoxylated presents the most critical studies pertinent to the risk
assessment of alcohols, C12-15, ethoxylated in its use in hydraulic fracturing fluids. This dossier does
not represent an exhaustive or critical review of all available data. The information presented in this
dossier was obtained primarily from the Human & Environmental Risk Assessment on Ingredients of
European Household Cleaning Products: Alcohol Ethoxylates (HERA, 2009), and from the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Alcohols, C12-15, ethoxylated is classified as a tier 1 chemical
and requires a hazard assessment only.
1

BACKGROUND

Alcohol ethoxylates (AE) are a class of non-ionic surfactants that have the basic structure Cx-yAEn.
The subscript (x-y) following the ‘C’ indicates the range of carbon chain units. The hydrocarbon chain
can be either linear or branched. AEs also contain an ethylene oxide (E) chain attached to the
alcohol. The degree of ethylene oxide polymerisation is indicated by the subscript (n) which indicates
the average number of ethylene oxide units. Alcohols, C12-15, ethoxylated (CAS No. 68131-39-5) has
an average number of 1 to 2.5 moles of ethylene oxide units.
Alcohols, C12-15, ethoxylated are readily biodegradable, are not likely to sorb to sediments or soil,
have low potential to bioaccumulate or bioconcentrate and are of low toxicity to environmental
receptors.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Alcohols, C12-15, ethoxylated
CAS RN: 68131-39-5
Molecular formula: (C2H4O)1-3(CH2)10-13C2H6O
Molecular weight: Not available
Synonyms: Alcohols, C12-15, ethoxylated
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
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Table 1

Overview of the Physico-chemical Properties of Alcohols, C12-15, Ethoxylated
(1 to 2.5 moles ethoxylated)
Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3
kPa

Clear liquid with a rancid odour*

2

ECHA

Melting Point

7.22°C

2

ECHA

Boiling Point

ca. 287°C

1

ECHA

Density

0.926 g/cm3 @ 15.56°C

1

ECHA

Vapour Pressure

Negligible

-

ECHA

Partition coefficient (log Kow)

5.06* @ 25°C

2

ECHA

Water Solubility

7 – 63 mg/L @ 25°C

2

ECHA

Flash Point

165.56°C

2

ECHA

Auto flammability

235°C

2

ECHA

Viscosity

28.1 mPA s (dynamic) @ 20°C

2

ECHA

*Based on alcohols, C12-14, ethoxylated (1 to 2.5 EO) [CAS No. 68439-50-9]

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for alcohols, C12-15, ethoxylated.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Alcohols, C12-15, ethoxylated is readily biodegradable. It has a low potential for bioaccumulation
and a moderate potential for absorption to soil and sediment.
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B.

Biodegradation

Alcohols, C12-15, ethoxylated is readily biodegradable. In an OECD 301B test, degradation was 72%
in 28 days, but failed the 10-day window (ECHA) [Kl. score = 1].
An alcohol, C12-15, ethoxylated (7 EO) degraded 80 to 88% in 28 days when tested using a shakeflask CO2-evolution test method (ECHA) [Kl. score = 2].
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for alcohols, C12-15, ethoxylated. Using KOCWIN in EPISuite™
(USEPA, 2018, the estimated Koc values for surrogates of alcohols, C12-15, ethoxylated are:
C12 linear alcohol, ethoxylated (2 EO): 279.5 L/kg (MCI) and 464.2 L/kg (Kow)
C15 linear alcohol, ethoxylated (2 EO): 1,691 L/kg (MCI) and 3,018 L/kg (Kow)
D.

Bioaccumulation

The BCF values for alcohol ethoxylates in fathead minnows have been reported to range from <5 to
387.5 (Toll et al., 2000). The uptake rates varied from 330 to 1660 (L x kg/day) and elimination rates
varied from 3.3 to 59 per day (Toll et al., 2000). The high concentrations in fish is thought to be
prevented by an efficient biotransformation of the alcohol ethoxylates, leading to a high elimination
rate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Alcohol, C12-15, ethoxylated has moderate chronic toxicity concern to aquatic life.
B.

Aquatic Toxicity

In developing a water quality guideline for alcohol ethoxylates (ANZECC & ARMCANZ, 2000), the
toxicity data was normalised for a specific alkyl chain length or a specific number of ethoxylate (EO)
groups. The NOECs listed below were normalised to an alkyl chain length of C13.3 and EO of 8.2.
Freshwater fish: 2 species, 720 to 1,500 mg/L.
Freshwater crustaceans: 2 species, 590 to 860 mg/L.
Freshwater rotifers: 1 species, Brachionus calyciflorus, 1,300 mg/L
Freshwater algae, diatoms and blue-green algae: 6 species, 200 to 8,700 mg/L.
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Freshwater mesocosms: 4 NOEC data for multiple species tests were 80, 80, 320 and 330 mg/L,
although replication was insufficient to meet OECD (1992) requirements. Normalised data were 380,
380, 320 and 1,520 mg/L.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Alcohols, C12-15, ethoxylated is readily biodegradable and thus does not meet the screening criteria
for persistence.
The bioconcentration factors (BCF) in fish for ethoxylated alcohols (which includes alcohols, C12-15,
ethoxylated) have been reported to range from <5 to 387.5. Thus, alcohols, C12-15, ethoxylated
does not meet the screening criteria for bioaccumulation.
The chronic NOEC values for alcohols ethoxylates are >0.1 mg/L. Thus, alcohols, C12-15, ethoxylated
do not meet the criteria for toxicity.
Thus, alcohols, C12-15, ethoxylated is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for alcohols, C12-15, ethoxylated.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Alcohols, C12-15, ethoxylated

CAS No.

68131-39-5

Overall PBT
Assessment 1

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AE

alcohol ethoxylates

AICS

Australian Inventory of Chemical Substances
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ANZECC

Australian and New Zealand Environment and Conservation Council

ARMCANZ

Agriculture and Resource Management Council of Australia and New Zealand

BCF

bioconcentration factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EO

ethoxylate

EU

European Union

g/cm3

grams per cubic centimetre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

MCI

molecular connectivity index

mg/L

milligrams per litre

mPA s

millipascal second

NOEC

no observed effect concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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ALUMINIUM OXIDE
This dossier on aluminium oxide presents the most critical studies pertinent to the risk assessment
of aluminium oxide in its use in drilling muds. This dossier does not represent an exhaustive or
critical review of all available data. The majority of information presented in this dossier was
obtained from the ECHA database that provides information on chemicals that have been registered
under the EU REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring
system (Klimisch et al., 1997).
Screening Assessment Conclusion – Aluminium oxide is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Aluminium oxide or alumina, (Al2O3), is an inert, odourless, white amorphous material often used in
industrial ceramics. Due to its outstanding properties, alumina has contributed to a significant
number of life-extending and society-enhancing applications. It is of little toxicological concern to
humans and the environment.
Due to aluminium oxide’s hardness, bio-inertness and chemical properties, it is a preferred material
for bearings in hip replacements, as prostheses, bionic implants, prosthetic eye substitutes, tissue
reinforcements, dental crowns, abutments, bridges and other dental implants. It is also used in lab
equipment and tools like crucibles, furnaces and other labware.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): oxo[(oxoalumanyl)oxy]alumane
CAS RN: 1344-28-1
Molecular formula: Al2O3
Molecular weight: 101.961 g/mol
Synonyms: Bauxite, Ceramic-Alumina, Corundum, Oxide, Aluminium
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Aluminium Oxide

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

White, odourless powder

1

ECHA

Melting Point

2,054oC

1

ECHA
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Property

Value

Klimisch score

Reference

Boiling Point

2,977oC

1

ECHA

Density

> 3.97 - < 3.99 g/cm³

-1

ECHA

Vapour Pressure

0 hPa @ 25oC

-1

ECHA

Partition Coefficient (log Kow)

The study does not need to be
conducted because the substance
is inorganic.

-1

ECHA-

Water Solubility

0 g/L

-1

ECHA

Flash Point

The study does not need to be
conducted because the substance
is inorganic.

-1

ECHA

Auto flammability

The study does not need to be
conducted because the substance
is inorganic.

-1

ECHA

Viscosity

The study does not need to be
conducted because the substance
is inorganic.

-1

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for aluminium oxide.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Aluminium oxide is an inorganic substance that is not subject to biodegradation, is not expected to
bioaccumulate, and has a low potential to adsorb to soil.
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B.

Biodegradation

Aluminium oxide is an inorganic substance. According to Annex VII of the REACH regulations (ECHA),
biodegradation testing for inorganic chemicals is not required.
C.

Environmental Distribution

Adsorption/desorption
The amount of aluminium bound to particles as a result of surface complexation (i.e. adsorption)
was pH dependent, but was typically less than 8% of the total aluminium at pH 6, and was further
reduced to below 1% at pH values above 7. This distribution was similar in both soft and hard
waters. The corresponding Log Kd values for this distribution are between 3 and 5. Very similar
results were obtained with higher DOC concentrations of 4 mg/L (ECHA)[Kl Score =2].
D.

Bioaccumulation

The available evidence shows the absence of aluminium biomagnification across trophic levels both
in aquatic and terrestrial food chains. The existing information suggests not only that aluminium
does not biomagnify, but rather that it tends to exhibit biodilution at higher trophic levels in the
food chain (ECHA) [Kl Score =2].
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Aluminium oxide is of low acute toxicity concern to aquatic organisms, in part because of the effect
of pH changes from the dissociated hydrogen ion.
B.

Aquatic Toxicity

Acute Studies
Data available on aluminium oxide have been generated to demonstrate bioavailability of aluminium
in acid water. Adequate studies were found to evaluate the intrinsic toxicity of aluminium oxide.
Nonetheless, aluminium oxide is not expected to pose a substantial acute toxicity concern to aquatic
receptors (ECHA) [Kl Score =2].
Chronic Studies
No studies are available.
Terrestrial Toxicity
No data are available.
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A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Aluminium oxide is an inorganic mineral. Thus, biodegradation is not applicable to this substance.
For the purposes of this PBT assessment, the persistent criteria are not considered applicable to
aluminium oxide.
Aluminium oxide is a naturally inorganic substance and as an inorganic complex is not expected to
bioaccumulate. Thus, aluminium oxide does not meet the screening criteria for bioaccumulation.
Thus, aluminium oxide is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for aluminium oxide.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Aluminium oxide

CAS No.

Overall PBT
Assessment 1

1344-28-1

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

NA

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

DOC

dissolved organic carbon

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

mg/L

milligrams per litre

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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AMIDES, TALL OILS FATTY, N,N-BIS(HYDROXYETHYL)
This dossier on amides, tall oils fatty, N,N-bis(hydroxyethyl) presents the most critical studies
pertinent to the risk assessment of amides, tall oils fatty, N,N-bis(hydroxyethyl) in its use in hydraulic
fracturing fluids. This dossier does not represent an exhaustive or critical review of all available data.
The information presented in this dossier was obtained from the ECHA database that provides
information on chemicals that have been registered under the EU REACH (ECHA). Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997; Kl).
Screening Assessment Conclusion – Amides, tall oils fatty, N,N-bis(hydroxyethyl) is classified as a tier
1 chemical and requires a hazard assessment only.
1. BACKGROUND
While no specific composition data are available on amides, tall oils fatty, N,N-bis(hydroxyethyl), it is
expected to be a mixture of diethanolamides of the fatty acids that constitute tall oil, which is
composed of predominantly C18 unsaturated fatty acids: 48% oleic acid, 35% linoleic acid, 7%
conjugated linoleic acid.
As there are no available studies on CAS 68155-20-4, this dossier is based on information on Amides,
C18-unsatd, N,N-bis(hydroxyethyl) [CAS No. 93-83-4]. This is justified because amides, tall oils fatty,
N,N-bis(hydroxyethyl) is predominantly diethanolamides of unsaturated C18 fatty acids similar to
the composition of the target substance CAS 68155-20-4.
Amides, tall oils fatty, N,N-bis(hydroxyethyl are readily biodegradable, have a moderate potential to
sorb to sediments and soil, low potential to bioaccumulate and are of low toxicity to environmental
receptors.
2. CHEMICAL NAME AND IDENTIFICATION
Chemical Name (IUPAC) : Amides, tall oils fatty, N,N-bis(hydroxyethyl)
CAS RN: 68155-20-4
Synonyms: Synonyms for oleamide DEA listed below.
AMIDES, C18-UNSATURATED, N,N-BIS(HYDROXYETHYL)
Chemical Name (IUPAC): Oleamide DEA
CAS RN: 93-83-4
Molecular formula: C22H43NO3 (UVCB substance)
Molecular weight: 369.6 g/mol (UVCB substance)
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Synonyms for oleamide DEA: Oleyl diethanolamide;(9Z)-N,N-Bis(2-hydroxyethyl)-9-octadecenamide;
(z)-n,n-bis(2-hydroxyethyl)-9-octadecenamide; 9-Octadecenamide, N,N-bis(2-hydroxyethyl)-, (Z)-;
Alkamide DO-280;
N,N-Bis(2-hydroxyethyl)-9-octadecenamide; Alrosol O; Amisol ode; Clindrol 2000; Clindrol 2020,
Comperlan OD; Diethanololeamide; EMID 6545; Emulsifier WHC; Lauridit OD; Mackamide O,
Marlamid D 1885, N,N-Diethanololeamide, Nitrene NO, Oleamide, N,N-bis(2-hydroxyethyl)-, Oleic
acid diethanolamide, Oleic acid diethanolamine condensate, Oleic diethanolamide, Schercomid ODA,
Stafoam DO, Steinamid DO 280SE, Witcamide 511C
3.

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Amides, C18-unsatd, N,Nbis(hydroxyethyl) [CAS No. 93-83-4]

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3
kPa

Liquid

2

ECHA

Melting point

approximately -80oC

1

ECHA

Boiling point

>300 C

1

ECHA

Density

0.967 g/cm3@ 20oC

1

ECHA

Vapour pressure

0 Pa @ 25oC

1

ECHA

Partition coefficient (log Kow)

>6 (experimental)

1

ECHA

Water solubility

<1 mg/L @ 20oC

1

ECHA

Flash point

218oC

1

ECHA

Auto flammability

350oC

1

ECHA

Viscosity

805.87 mPa s @ 20oC

1

ECHA

4.

o

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for amides, tall oils fatty, N,N-bis(hydroxyethyl).
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No
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Convention, Protocol or other international control

Listed Yes or No?

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5.
A.

ENVIRONMENTAL FATE SUMMARY
Summary

According to ECHA, hydrolysis studies were not conducted; “the study does not need to be
conducted because the substance is readily biodegradable.” (ECHA)
B.

Biodegradation

Amides, C18-unsatd, N,N-bis(hydroxyethyl) is readily biodegradable. In an OECD 301 D test,
degradation was 70% after 28 days (ECHA) [Kl. score = 1]. In an OECD 301 B test, degradation was
79% after 14 days and 86% after 28 days (ECHA) [Kl. score = 1].
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for amides, C18-unsatd, N,N-bis(hydroxyethyl). Using KOCWIN
v2.00, the estimated Koc values for the individual components were calculated using the molecular
connectivity index (MCI) approach. The final Koc value was calculated on a weighted-average basis
using the mole fractions of the individual components. The final Koc value is 1,717 L/kg.
D.

Bioaccumulation

There are no bioaccumulation studies on amides, C18-unsatd, N,N-bis(hydroxyethyl). The
bioaccumulation potential of amides, C18-unsatd, N,N-bis(hydroxyethyl) was estimated using
BCFBAF v3.01. The final BCF was calculated on a weighted-average basis using the mole fractions of
all individual components. The calculated BCF was 112.53 L/kg, indicating a low potential for
bioaccumulation (ECHA).
6.
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

The substance is expected to degrade in the environment. It is not expected to sorb to sediments
and/or soils nor is it anticipated to bioconcentrate or bioaccumulate. It is not substantially toxic to
environmental receptors
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B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on amides, C18-unsatd, N,Nbis(hydroxyethyl).
Table 3

Acute Aquatic Toxicity Studies on Amides, C18-unsatd, N,N-bis(hydroxyethyl)
Test Species

Endpoint

Results (mg/L)

Klimisch score

Reference

Danio rerio

96-hour LC50

5.1

1

ECHA

Daphnia magna

48-hour EC50

3.2

2

ECHA

Desmodesmus subspicatus

72-hour EC50

18.6

2

ECHA

Chronic Studies
The 28-day NOEC to Oncorhynchus mykiss in a fish chronic toxicity study is 0.32 mg/L [nominal] and
0.26 mg/L [measured] (ECHA) [Kl. score = 2].
The 21-day NOEC in a Daphnia reproduction test is 0.1 mg/L [nominal] and 0.07 mg/L [measured]
(ECHA) [Kl. score = 2].
The 72-hour EC10 to Desmodesmus subspicatus is 1.4 mg/L (ECHA) [Kl. score = 2].
C.

Terrestrial Toxicity

No studies are available.
7.
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Amides, C18-unsatd, N,N-bis(hydroxyethyl) is readily biodegradable; thus, it does not meet the
screening criteria for persistence.
Based on an estimated BCF value of 113 L/kg, amides, C18-unsatd, N,N-bis(hydroxyethyl) does not
meet the criteria for bioaccumulation.
The lowest chronic NOEC or EC10 value for amides, C18-unsatd, N,N-bis(hydroxyethyl) is <0.1 mg/L.
Thus, amides, C18-unsatd, N,N-bis(hydroxyethyl) meets the criteria for toxicity.
The overall conclusion is that amides, C18-unsatd, N,N-bis(hydroxyethyl) is not a PBT substance.
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B.

Other Characteristics of Concern

No other characteristics of concern were identified for amides, tall oils fatty, N,N-bis(hydroxyethyl).
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8.

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

CAS No.

Overall PBT
Assessment 1

Amides, tall oils fatty, N,N-bis(hydroxyethyl)

68155-20-4

Not a PBT

Persistence Assessment
Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

Yes

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BCFBAF

bioconcentration factor/bioaccumulation factor

COC

constituent of concern

DEA

diethanolamine

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligrams per litre
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mPa s

millipascal second

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

UVCB

Unknown or Variable Composition, Complex Reaction Products and
Biological Materials
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BARIUM SULFATE
This dossier on barium sulfate presents the most critical studies pertinent to the risk assessment of
barium sulfate in its use in drilling muds. It does not represent an exhaustive or critical review of all
available data. The information presented in this dossier was obtained primarily from the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Barium sulfate is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Barium sulfate is an inorganic compound. It is partially soluble in water, dissociating into barium
(Ba2+) and sulfate (SO32-) ions; both are ubiquitous in the environment. The ions will not adsorb on
particulate matter or surfaces and will not accumulate in living tissues. Barium sulfate is of low
toxicity concern to aquatic and terrestrial organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): barium (2+) sulfate
CAS RN: 7727-43-7
Molecular formula: BaSO4
Molecular weight: 233.39 g/mol
Synonyms: Barite, Baritop, Barium Sulfate (2:1),E Z CAT, Micropaque Oral, Sulfate, Barium
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Barium Sulfate

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

White powder

1

ECHA

Melting Point

approx. 1600 °C

2

ECHA

-

-

2

ECHA

Boiling Point
Density

4.5 @ 20 oC

Vapour Pressure

0

-

-

Partition Coefficient (log Kow)

-

-

-

Water Solubility

3.1 mg/L at 25°C at pH 9

1

ECHA

Flammability

No

1

ECHA

Revision date: August 2020

1

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for barium sulfate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

As an inorganic substance, barium sulfate is expected to disassociate in the environment to its
respective cation and anion as limited by its aqueous solublity and pH.
Below an overview is given of the regional concentrations that are taken into account in the
exposure scenarios submitted by registering identities. These concentrations are used as background
concentrations and therefore summed to the local concentration.
Aquatic (freshwater): 38.9 μg Ba/L
Sediment (freshwater): 135.4 mg Ba/kg dry wt
Soil: 61.9 mg/kg dry wt
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Barium sulfate is of low toxicity concern to aquatic and terrestrial organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on barium sulfate.
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Table 3

Acute Aquatic Toxicity Studies on Barium Sulfate

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

Danio rerio

96-hour LC50

> 3.5 mg/L (BaCl2)

1

ECHA

Daphnia magna

48-hour EC50

14.5 mg Ba/L

1

ECHA

Chronic Studies
One reliable long term toxicity study for a fish species - the zebrafish Danio rerio - was conducted.
No effect (mortality) was noted at the highest test concentration of nominal 100 mg barium
dichloride dihydrate/L (ECHA) [Kl. score = 1].
Two reliable chronic toxicity studies were identified. the first study reported a 21-day EC16 of 5.8 mg
Ba/L (nominal values), which can be used for the estimation of a NOEC-value of 2.9 mg/L (i.e.,
EC16/2; ECHA, 2008). The second data point was generated for the marine invertebrate Cancer
anthonyi. A nominal, 7-day NOEC of 10 mg Ba/L was reported for the endpoint embryonal hatching.
C.

Terrestrial Toxicity

Table 4 lists the results of terrestrial toxicity studies conducted on barium sulfate.
Table 4
Test Species
Eisenia foetida

Terrestrial Toxicity Studies on Barium Sulfate
Endpoint

14-day LC50

Results
(mg/kg soil dw)

Klimisch
score

Reference

258

2

ECHA

433

2

ECHA

211

2

ECHA

NOEC
E. crypticus

14-day EC50
NOEC

Folsomia candida

7
A.

Long-term NOEC

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Barium sulfate is an organic salt that dissociates to barium and sulfate ions in aqueous solutions.
Biodegradation is not applicable to these inorganic ions; both barium and sulfate ions are also
ubiquitous and are present in most water, soil and sediment. For the purposes of this PBT
assessment, the persistent criteria are not considered applicable to this inorganic salt.
Both chronic and acute aquatic toxicity data are >1 mg/L. Thus, barium sulfate does not meet the
screening criteria for toxicity.
The overall conclusion is that barium sulfate is not a PBT substance.
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B.

Other Characteristics of Concern

No other characteristics of concern were identified for barium sulfate.
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8

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Barium sulfate

CAS No.

Overall PBT
Assessment 1

7727-43-7

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

dw

dry weight

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimish scoring system

kPa

kilopascal

LC

lethal concentration

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

NOEC

no observed effective concentration

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

μg

micrograms
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BENTONITE
This dossier on bentonite presents the most critical studies pertinent to the risk assessment of this
substance in its use in drilling muds. This dossier does not represent an exhaustive or critical review
of all available data. The majority of information presented in this dossier was obtained from the
ECHA database that provides information on chemicals that have been registered under the EU
REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Bentonite is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Bentonite is a clay generated frequently from the alteration of volcanic ash, consisting
predominantly of smectite minerals, usually montmorillonite. It is conventionally used as a mud
constituent for oil and water well drilling. Its roles are mainly to seal the borehole walls, to remove
drill cuttings and to lubricate the cutting head.
Bentonite is inorganic, non-toxic and non-irritating. It is not considered hazardous on skin contact as
it is employed in cosmetics and skin products as a suspender.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): dialuminum;disodium;oxygen(2-);silicon(4+);hydrate
CAS RN: 1302-78-9
Molecular formula: Al2H2Na2O13Si4 as sodium form of colloidal clay, containing mainly
montmorillonite)
Molecular weight: 422.29 g/mol (as sodium bentonite)
Synonyms: Albagel Premium USP 4444, Bentonite magma, Bentonite 2073, Bentopharm, CI 77004,
E558, HI-Gel, HI-Jel, Imvite I.G.B.A., Magbond, mineral sopa, Montmorillonite, Panther creek
bentonite, soap clay, Southern bentonite, taylorite, Tixoton, Veegum HS, Volclay, Volclay Bentonite
BC, and Wilkinite
3

PHYSICO-CHEMICAL PROPERTIES

Physical characteristics of bentonite are affected by whether the montmorillonite composing it has
water layers of uniform thickness or whether it is a mixture of hydrates with water layers of more
than one thickness. Loss of absorbed water from between the silicate sheets takes place at relatively
low temperatures (100 - 200°C). Loss of structural water (i.e., the hydroxyls) begins at 450 - 500°C
and is complete at 600 - 750°C. Further heating to 800 - 900°C disintegrates the crystal lattice and
produces a variety of phases, such as mullite, cristobalite and cordierite, depending on initial
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composition and structure. The ability of montmorillonite to rapidly take up water and expand is lost
after heating to a critical temperature, which ranges from 105 to 390°C, depending on the
composition of the exchangeable cations. The ability to take up water affects the utilisation and
commercial value of bentonite).
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for bentonite.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

As a naturally-occurring clay material biodegradation, bioaccumulation and absorption not relevant
for this substance.
B.

Biodegradation

As an inorganic substance, bentonite will not biodegrade.
C.

Environmental Distribution

Adsorption/desorption
Adsorption and desorption are not relevant for naturally occurring clay materials.
D.

Bioaccumulation

As a naturally occurring inorganic clay material, bentonite is not bioaccumulative.
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6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

As a naturally-occurring clay material, aquatic toxicity is not a relevant property.
B.

Aquatic Toxicity

Acute Studies
No data are available regarding the acute toxicity of this substance.
Chronic Studies
No data are available regarding chronic toxicity of this substance.
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Bentonite is a naturally occurring inorganic material. Thus, biodegradation is not applicable to this
substance. For the purposes of this PBT assessment, the persistent criteria are not considered
applicable to bentonite.
Bentonite is a naturally inorganic substance. Thus, bentonite does not meet the screening criteria for
bioaccumulation.
As a naturally occurring clay material, the substance is not expected to be acutely or chronically
toxic.
Thus, bentonite is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for bentonite.
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8

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Bentonite

CAS No.

Overall PBT
Assessment 1

1302-78-9

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

meq/g

milliequivalents per gram

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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BUTYL ALCOHOL (1-BUTANOL)
This dossier on butyl alcohol (1-butanol) presents the most critical studies pertinent to the risk
assessment of 1-butanol in its use in hydraulic fracturing fluids. This dossier does not represent an
exhaustive or critical review of all available data. The information presented in this dossier was
obtained from the ECHA database that provides information on chemicals that have been registered
under the EU REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring
system (Klimisch et al., 1997; Kl).
Screening Assessment Conclusion – Butyl alcohol is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

n-Butanol or n-butyl alcohol or normal butanol is a primary alcohol with a 4-carbon structure and
the chemical formula C4H9OH. Its isomers include isobutanol, 2-butanol and tert-butanol. Butanol is
one of the group of "fusel alcohols" which have more than two carbon atoms and have significant
solubility in water. n-Butanol occurs naturally as a minor product of the fermentation of sugars and
other carbohydrates, and is present in many foods and beverages. It is also a permitted artificial
flavorant in the United States, used in butter, cream, fruit, rum, whiskey, ice cream and ices, candy,
baked goods and cordials. It is also used in a wide range of consumer products.
The largest use of n-butanol is as an industrial intermediate, particularly for the manufacture of butyl
acetate (itself an artificial flavorant and industrial solvent). It is a petrochemical, manufactured from
propylene and usually used close to the point of manufacture.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Butan-1-ol
CAS RN: 71-36-3
Molecular formula: C4H10O
Molecular weight: 74.123 g/mol
Synonyms: 1-Butanol, 1-Butyl alcohol, 1-hydroxybutane, Butan-1-ol, butyl alcohol, Butyl hydroxide,
Butylalcohol, CCS 203, ET5740PTB, Hemostyp, Methylolpropane, n-Butanol, n-Butyl alcohol,
N300PTB, Nacol 4, PP100, Propylcarbinol
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
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Table 1

Overview of the Physico-chemical Properties of 1-Butanol

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3
kPa

Clear, colourless liquid with an
alcoholic odour

2

ECHA

Melting point

<-90oC

2

ECHA

Boiling point

119oC

2

ECHA

Density

0.81 g/cm3 @ 20oC

2

ECHA

Vapour pressure

< 10 hPa @20oC

2

ECHA

Partition coefficient (log Kow)

1 @ 25oC

1

ECHA

Water solubility

66 g/L @ 20oC

1

ECHA

Flash point

35oC

2

ECHA

Auto flammability

355oC

1

ECHA

Viscosity

2.947 mPa s @ 20oC

2

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for butyl alcohol.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

1-Butanol is readily biodegradable and not expected to bioaccumulate. No experimental data are
available for adsorption/desorption; the estimated Koc value is 3.471 L/kg.
A calculated log Koc of 0.54 is available, suggesting a high mobility of 1-butanol in soil.
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B.

Biodegradation

1-Butanol is readily biodegradable. In a BOD test, degradation was 87% after 10 days and 92% after
20 days, meeting the 10-day window (ECHA) [Kl. score = 2].
C.

Bioaccumulation

There are no bioaccumulation studies on 1-butanol. 1-Butanol is not expected to bioaccumulate
based on a log Kow of 1.0 (ECHA).
D.

Environmental Distribution

Adsorption/desorption
No experimental data are available for 1-butanol. Using KOCWIN in EPISuite™ (USEPA, 2019), the
estimated Koc value from log Kow of 1.0 is 10.01 L/kg. The estimated Koc value from the molecular
connectivity index (MCI) is 3.471 L/kg.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

The substance exhibits a low order of acute and chronic aquatic toxicity as demonstrated by the
information provided below.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on 1-butanol.
Table 3
Test Species

Acute Aquatic Toxicity Studies on 1-Butanol
Endpoint

Results
(mg/L)

Klimisch score

Reference

Pimephelas promelas

96-hour LC50

1,376

1

ECHA

Daphnia magna

48-hour EC50

1,328

1

ECHA

Pseudokirchneriella subcapitata

72-hour EC50

225

1

ECHA

Chronic Studies
The 21-day NOEC from a Daphnia reproduction test is 4.1 mg/L (ECHA) [Kl. score = 2].
96-hour EC10 to Pseudokirchneriella subcapitata is 134 mg/L (ECHA) [Kl. score = 1].
C.

Terrestrial Toxicity

No studies are available.
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7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
1-Butanol is readily biodegradable; thus, it does not meet the screening criteria for persistence.
Based on a measured log Kow of 1.0, 1-butanol does not meet the screening criteria for
bioaccumulation.
The lowest chronic EC10 or NOEC value for 1-butanol is >0.1 mg/L. The acute EC50 values are >1 mg/L.
Thus, 1-butanol does not meet the criteria for toxicity.
The overall conclusion is that 1-butanol is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for butyl alcohol.

Revision date: August 2020

4

8

SCREENING ASSESSMENT

Chemical Name

Butyl Alcohol

CAS No.

71-36-3

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BOD

biological oxygen demand

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model
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kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligrams per litre

mPa s

millipascal second

NOEC

no observed effect concentration

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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CALCINED PETROLEUM COKE
This dossier on calcined petroleum coke presents the most critical studies pertinent to the risk
assessment of calcined petroleum coke in its use in drilling muds. It does not represent an
exhaustive or critical review of all available data. The information presented in this dossier was
obtained from the American Petroleum Institute (API) Test Plan and Robust Summaries on
Petroleum Coke submitted to the United States Environmental Protection Agency (USEPA) High
Production Volume Information System (HPVIS) Chemical Challenge Program (API, 2000; API, 2008).
Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Calcined petroleum coke is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Calcined petroleum coke is a black-coloured solid produced by the high-pressure thermal
decomposition of heavy (high-boiling) petroleum process streams and residues. If released to the
environment, petroleum coke is expected to be chemically and physically inert. Calcined petroleum
coke is not expected to biodegrade since it is composed mainly of elemental carbon which does not
contain the chemical bonds that microbes require for metabolism. Being water-insoluble and
physically and biologically inert, calcined petroleum coke is not expected to bioaccumulate. It is of
low toxicity concern to aquatic and terrestrial organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Coke (petroleum), calcined
CAS RN: 64743-05-1
Molecular formula: UVCB (Unknown or Variable Composition, Complex Reaction Products and
Biological Materials)
Molecular weight: UVCB
Synonyms: Coke (petroleum), calcined; coke, petroleum, calcined
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Calcined Petroleum Coke
Property

Value

Klimisch score

Black-coloured solid

Melting Point

Not applicable

-

API, 2008; USEPA, 2011

Boiling Point

Not applicable

-

API, 2008; USEPA, 2011

Vapour Pressure

Negligible

-

API, 2008; USEPA, 2011
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-

Reference

Physical state at 20 C and 101.3 kPa
o

API, 2008; USEPA, 2011

1

Property

Value

Klimisch score

Reference

Partition Coefficient (log Pow)

Not applicable

-

API, 2008; USEPA, 2011

Water Solubility

Insoluble

-

API, 2008; USEPA, 2011

Henry’s Law Constant

Negligible

-

API, 2008; USEPA, 2011

Petroleum coke consists of two substances: green coke and calcined coke. The principal difference
between the substances is the amount of residual hydrocarbon in the two products. Petroleum coke
(both green and calcined) is produced by the high-pressure thermal decomposition of heavy (highboiling) petroleum process streams and residues. Green coke is the initial product from the cracking
and carbonisation of the feedstocks to produce a substance with a high carbon-to-hydrogen ratio.
Green coke undergoes additional thermal processing to produce calcined coke. The additional
processing removes the residual hydrocarbons and increases the percentage of elemental carbon,
which results in a lower potential for toxicity (API, 2008).
Green petroleum coke exists as a solid substance composed of predominantly carbon in a
polycrystalline porous matrix. Approximately 9-21% by weight of green petroleum coke is volatile
matter that is driven off during the calcining process. This volatile matter consists of the heavy
hydrocarbons remaining from the feedstocks that have not undergone complete carbonisation. It
exists in green coke as a hardened residuum in the carbon matrix. The specific chemical composition
of any given batch of petroleum coke is determined by the composition of the feedstocks used in the
coking process, which in turn are dependent on the composition of the crude oil and refinery
processing from which the feedstock is derived.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for calcined petroleum coke.
Table 2

Existing International Controls

Convention, Protocol or other international control

5

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

ENVIRONMENTAL FATE SUMMARY

Elemental carbon and the residual components are not water-soluble and are not volatile in the
environment. If released to the environment, petroleum coke is expected to be chemical and
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physically inert. Petroleum coke will either be incorporated into sediment or float to the surface,
depending on the particle size and density in relation to water (API, 2008; USEPA, 2011).
Calcined petroleum coke is not expected to biodegrade since it is composed mainly of elemental
carbon which does not contain the chemical bonds that microbes require for metabolism. Other
potential constituents embedded in the carbon matrix include inorganic substances and high
molecular weight hydrocarbon compounds that may remain as residuum from the coking process.
These constituents would not be expected to be available for microbial degradation (API, 2008;
USEPA, 2011).
Being water-insoluble and physically and biologically inert, calcined petroleum coke is not expected
to bioaccumulate.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Calcined petroleum coke is of low toxicity concern to aquatic and terrestrial organisms.
B.

Aquatic Toxicity

Green petroleum coke was tested for potential aquatic toxicity using aqueous exposure solutions
prepared as water accommodated fractions (WAFs). An attempt was made to analytically quantify
specific organic and inorganic constituents of petroleum coke in the WAF solutions. None of those
constituents of petroleum coke were present in the WAF solutions at their analytical detection
limits. Because a solubility level could not be established by analytical means, aquatic toxicity test
endpoints are presented as nominal WAF loading rates.
Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on green petroleum coke.
Table 3

Acute Aquatic Toxicity Studies on Green Petroleum Coke

Test Species

Endpoint

Results (mg/L)*

Klimisch score

Reference

1

API, 2008; USEPA,
2011

1

API, 2008; USEPA,
2011

1

API, 2008; USEPA,
2011

Pimephales
promelas

96-hour LL50

>1,000

96-hour NOELR

1,000

Daphnia magna

48-hour EL50

>1,000

48-hour NOELR

1,000

96-hour EL50

>1,000

96-hour NOELR

1,000

Selenastrum
capricornutum

*WAF nominal loading rate.

Chronic Studies
No studies are available.
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C.

Terrestrial Toxicity

Green petroleum coke was tested for potential aquatic toxicity using aqueous exposure solutions
prepared as WAFs (see above text for aquatic toxicity).
The results of acute terrestrial toxicity studies conducted on green petroleum coke are presented in
Table 4.
Table 4
Test Species
Earthworm
(Eisenia fetida)
Terrestrial plant (corn)
Terrestrial plant (radish)
Terrestrial plant
(soybean)

7

Terrestrial Toxicity Tests on Green Petroleum Coke
Endpoint

Results
(mg/kg soil dw)

Klimisch score

Reference

14-day LC50

>1,000

1

14-day NOEC

1,000

API, 2008; USEPA,
2011

21-day LC50

>1,000

1

21-day NOEC

1,000

API, 2008; USEPA,
2011

21-day LC50

>1,000

1

21-day NOEC

1,000

API, 2008; USEPA,
2011

21-day LC50

>1,000

1

21-day NOEC

1,000

API, 2008; USEPA,
2011

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN

A. PBT Categorisation
The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Calcined petroleum coke is not biodegradable and thus meets the screening criteria for persistence.
Calcined petroleum coke is not expected to bioaccumulate. Coke is composed of elemental carbon
and volatile matter, neither or which are water-soluble and hence not bioavailable. Thus calcined
petroleum coke does not meet the screening criteria for bioaccumulation.
No chronic aquatic toxicity studies are available for calcined petroleum coke. However, acute toxicity
studies on green petroleum coke showed EC50 values of >1,000 mg/L the nominal WAF loading rate.
Thus calcined petroleum coke does not meet the screening criteria for toxicity.
The overall conclusion is that calcined petroleum coke is not a PBT substance.
B. Other Characteristics of Concern
No other characteristics of concern were identified for calcined petroleum coke.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Calcined Petroleum Coke

CAS No.

Overall PBT
Assessment 1

64743-05-1

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

Yes

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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degrees Celsius
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DEWHA

Department of the Environment, Water, Heritage and the Arts
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dry weight

EC
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ECHA

European Chemicals Agency
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effect level

EU

European Union

HPVIS

High Production Volume Information System
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International Union of Pure and Applied Chemistry

Revision date: August 2020

6

kPa

kilopascal

LC

lethal concentration

LL

lethal loading

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

NOEC

no observed effect concentration

NOELR

No Observed Effect Loading Rate

PBT

Persistent Bioaccumulative Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency

UVCB

Unknown or Variable Composition, Complex Reaction Products and Biological
Materials

WAF

water accommodated fraction
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CALCIUM CARBONATE
This dossier on calcium carbonate presents the most critical studies pertinent to the risk assessment
of calcium carbonate in its use in drilling muds and cement additive. It does not represent an
exhaustive or critical review of all available data. The information presented in this dossier was
obtained primarily from the ECHA database that provides information on chemicals that have been
registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Calcium carbonate is classified as a tier 1 chemical and requires
a hazard assessment only.
1

BACKGROUND

Calcium carbonate is an inorganic compound, the most natural forms being chalk, limestone and
marble. It is partially soluble in water, dissociating into calcium (Ca2+) and carbonate (CO32-) ions;
both are ubiquitous in the environment. The ions will not adsorb on particulate matter or surfaces
and will not accumulate in living tissues. Calcium carbonate is of low toxicity concern to aquatic and
terrestrial organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Calcium Carbonate
CAS RN: 471-34-1
Molecular formula: CH2O3.Ca Molecular weight: 100.09 g/mol
Synonyms: Carbonic acid, calcium salt (1:1); calcium monocarbonate; monocalcium carbonate
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Calcium Carbonate

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

White powder

1

ECHA

Melting Point

825oC (decomposes)

2

ECHA

-

-

-

2.7 to 2.95 @ 20 oC

2

ECHA

Vapour Pressure

-

-

-

Partition Coefficient (log Kow)

-

-

-

1

ECHA

Boiling Point
Density

Water Solubility
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16.6 mg/L @ 20oC (slightly soluble)

1

Property

Value

Flammability

4

No

Klimisch score

Reference

1

ECHA

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for calcium carbonate.
Table 2

Existing International Controls

Convention, Protocol or other international control

5

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

ENVIRONMENTAL FATE SUMMARY

“Calcium carbonate, or CaCO3, comprises more than 4% of the earth’s crust and is found throughout
the world. Its most natural forms are chalk, limestone, and marble, produced by the sedimentation
of the shells of small fossilised snails, shellfish, and coral over millions of years.” 1
Calcium carbonate is partially soluble in water, dissociating into calcium (Ca2+) and carbonate (CO32-)
ions. Both ions are ubiquitous in the environment.
The addition of calcium carbonate to an aquatic ecosystem could result in a shift towards alkalinity
and a tendency to increase the pH. The carbonate ions will react with water, forming bicarbonate
(HCO3-) and hydroxide (OH-) ions, until an equilibrium is reached. A re-equilibration takes place when
carbonate (CO32-) is dissolved in water according to the following equations:
HCO3- ↔ CO32- + H+

pKa =10.33

CO2 + H2O ↔HCO3- + H+

pKa = 6.35

Only a small fraction of the dissolved CO2 is present as H2CO3 (carbonic acid); the major part is
present as CO2. The amount of CO2 in water is in equilibrium with the partial pressure of CO2 in the
atmosphere. The CO2/ HCO3-/ CO32- equilibria are the major buffers of the pH of freshwater.

1

(http://www.ima-na.org/page/what_is_calcium_carb).
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Based on these equations, CO2 is the predominant species at a pH smaller than 6.35, while HCO3- is
the predominant species at a pH in the range of 6.35-10.33 and CO32- is the predominant species at a
pH higher than 10.33.
Ca2+ and CO32- ions are not expected to adsorb on particulate matter or surfaces and will not
accumulate in living tissues.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Calcium carbonate is of low toxicity concern to aquatic and terrestrial organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on calcium carbonate.
Table 3

Acute Aquatic Toxicity Studies on Calcium Carbonate (Nano)*
Results (mg/L)

Klimisch
score

Reference

96-hour LC50

>100% (saturated solution)

1

ECHA

Daphnia magna

48-hour EC50

>100% (saturated solution)

1

ECHA

Desmodescus subspicatus

72-hour EC50

>14 mg/L**

1

ECHA

72-hour EC10

>14 mg/L**

Test Species

Endpoint

Oncorhynchus mykiss

*The nano form was tested because this form was anticipated to represent the worst case as it was likely to be more
soluble than the bulk form due to the smaller particle size and hence greater surface area.
**Highest attainable test concentration that could be prepared due to the limited solubility of the test material.

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

Table 4 lists the results of terrestrial toxicity studies conducted on calcium carbonate.
Table 4

Terrestrial Toxicity Studies on Calcium Carbonate (Nano)*

Test Species
Eisenia foetida

Endpoint
14-day LC50
NOEC

Nitrogen transformation

Results
(mg/kg soil dw)

Klimisch
score

Reference

>1,000

1

ECHA

1

ECHA

1000

28-day EC50

>1,000

NOEC

1,000

*The nano form was tested because this form was anticipated to represent the worst case as it was likely to be more
soluble than the bulk form due to the smaller particle size and hence greater surface area.
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A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Calcium carbonate is an organic salt that dissociates completely to calcium and carbonate ions in
aqueous solutions. Biodegradation is not applicable to these inorganic ions; both calcium and
carbonate ions are also ubiquitous and are present in most water, soil and sediment. For the
purposes of this PBT assessment, the persistent criteria are not considered applicable to this
inorganic salt.
Calcium and carbonate ions are essential to all living organisms and their intracellular and
extracellular concentrations are actively regulated. Thus calcium carbonate is not expected to
bioaccumulate.
No chronic aquatic toxicity data exist on calcium carbonate; however, the acute EC50 values are >1
mg/L in fish, invertebrates and algae. Thus calcium carbonate does not meet the screening criteria
for toxicity.
The overall conclusion is that calcium carbonate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for calcium carbonate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Calcium Carbonate

CAS No.

Overall PBT
Assessment 1

471-34-1

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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degrees Celsius
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constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

dw

dry weight

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

NOEC

no observed effective concentration

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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CALCIUM CHLORIDE
This dossier on calcium chloride presents the most critical studies pertinent to the risk assessment of
calcium chloride in its use as a cement additive chemical. It does not represent an exhaustive or
critical review of all available data. The information presented in this dossier was obtained from the
ECHA database that provides information on chemicals that have been registered under the EU
REACH (ECHA) and the OECD-SIDS documents on calcium chloride (OECD, 2002). Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Calcium chloride is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Calcium chloride dissociates completely in aqueous solutions to calcium (Ca2+) and chloride (Cl-)
ions. Calcium chloride and its dissociated ions are ubiquitous in the environment. Because of its
dissociation properties and high water solubility, calcium chloride is not expected to be adsorbed to
soil. Calcium (Ca2+) and chloride (Cl-) ions are essential to all living organisms, and their intracellular
and extracellular concentrations are actively regulated. Neither calcium chloride nor its dissociated
ions are expected to bioaccumulate.. Calcium chloride is of low toxicity concern to aquatic
organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Calcium dichloride
CAS RN: 10043-52-4
Molecular formula: CaCl2
Molecular weight: 110.98 gm/mol
Synonyms: Calcium chloride; calcium dichloride; calcium chloride anhydrous
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Calcium Chloride

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

White odourless solid; crystals; powder;
or granules

2

ECHA

Melting Point

782oC

2

ECHA

Boiling Point

>1,600 oC

2

ECHA

Density

2.15 @ 25oC

2

ECHA

Revision date: August 2020

1

Property

Value

Klimisch score

Reference

-

-

-

Vapour Pressure
Partition Coefficient (log Kow)

Not applicable

-

-

Water Solubility

Very soluble

2

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for calcium chloride.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Calcium chloride dissociates completely in aqueous solutions to calcium (Ca2+) and chloride (Cl-) ions.
Calcium chloride and its dissociated ions are ubiquitous in the environment.
Because of its dissociation properties and high water solubility, calcium chloride is not expected to
be adsorbed to soil. The calcium ion may bind to soil particulate or may form stable inorganic salts
with sulfate and carbonate ions. The chloride ion is mobile in soil and eventually drains into the
surface water because it is readily dissolved in water (OECD, 2002).
Calcium (Ca2+) and chloride (Cl-) ions are essential to all living organisms, and their intracellular and
extracellular concentrations are actively regulated (Ganong, 1995). Neither calcium chloride nor its
dissociated ions are expected to bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Calcium chloride is of low toxicity concern to aquatic organisms.
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B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on calcium chloride.
Table 3

Acute Aquatic Toxicity Studies on Calcium Chloride
Endpoint

Results (mg/L)

Klimisch
score

Reference

Pimephales promelas

96-hour LC50

4,630

2

OECD, 2002; ECHA

Lepomis macrochirus

96-hour LC50

9,500-11,300

2

OECD, 2002; ECHA

Gambusia affinis

96-hour LC50

13,400

2

OECD, 2002; ECHA

Lepomis macrochirus

96-hour LC50

10,650

2

OECD 2002; ECHA

Daphnia magna

48-hour EC50

2,400

1

OECD, 2002; ECHA

Daphnia magna

48-hour EC50

2,770

2

OECD, 2002; ECHA

Ceriodaphnia dubia

48-hour EC50

1,830

2

OECD, 2002; ECHA

Daphnia magna

48-hour EC50

1,062

2

OECD, 2002; ECHA

Pseudokirchneriella
subcapitata

72-hour EC50

2,900 (biomass)

1

OECD, 2002; ECHA

Test Species

Chronic Studies
The 21-day EC50 and EC16 values for calcium chloride in a chronic Daphnia reproduction study were
610 and 320 mg/L, respectively (OECD, 2002).
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTIC OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Calcium chloride is an inorganic salt that dissociates completely to calcium and chloride ions in
aqueous solutions. Biodegradation is not applicable to these inorganic ions; both calcium and
chloride ions are also ubiquitous and are present in most water, soil and sediment. For the purposes
of this PBT assessment, the persistent criteria are not considered applicable to this inorganic salt.
Calcium and chloride ions are essential to all living organisms, and their intracellular, and
extracellular concentrations are actively regulated. Thus, calcium chloride is not expected to
bioaccumulate.
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A chronic toxicity has been conducted on calcium chloride, but an NOEC of EC10 was not determined.
The acute EC50 values for calcium chloride are >1 mg/L in fish, invertebrates and algae. Thus, calcium
chloride does not meet the screening criteria for toxicity.
The overall conclusion is that calcium chloride is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for calcium chloride.
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8

SCREENING ASSESSMENT

Chemical Name

Calcium Chloride

CAS No.

10043-52-4

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals
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SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set
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CALCIUM LIGNOSULFONATE
This dossier on calcium lignosulfonate presents the most critical studies pertinent to use as a cement
additive chemical. It does not represent an exhaustive or critical review of all available data. Where
possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Calcium lignosulfonate is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Lignin is the second largest component of wood. It is a highly polymerised material that makes up
the middle lamella of woody fibres and holds the fibres together. The basic units of the polymeric
structure consist of three aromatic propenyl alcohols (monolignols): coniferyl alcohol (4-(3-hydroxy1-propenyl)-2-methoxyphenol); p-coumaryl alcohol (4-[(E)-3-hydroxyprop-1-enyl]phenol); and
sinapyl alcohol (4-hydroxy-3,5-dimethoxycinnamyl alcohol). Coniferyl alcohol represents the
principle unit in lignin.
Calcium lignosulfonate is obtained from the spent sulfite and sulfate pulping liquor of wood or from
the sulfate (kraft) pulping process. It may contain up to 30% reducing sugars.
This dossier contains toxicity data on calcium lignosulfonate (40-65). Calcium lignosulfonate (40-65)
is produced from softwood in the sulfite pulping method for manufacturing paper. In this process,
bisulfite ions react with the native lignin polymer of the wood to form sulfonated lignin
(lignosulfonate). This reaction increases the water solubility of the hydrophobic lignin polymer.
Calcium lignosulfonate contains <5% reducing sugars. The calcium bisulfite provides the calcium ions
that stabilise the anionic sulfonate groups in the lignosulfonates. The average molecular weight is in
the range of 40,000 to 65,000 daltons, with >90% ranging from 1,000 to 250,000 (EFSA, 2010).
Calcium lignosulfonate (40-65) is of higher purity than calcium lignosulfonate, with a higher degree
of polymerisation and lower content of sugars.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Calcium lignosulfonate
CAS RN: 8061-52-7
Molecular formula: Not applicable.
Molecular weight: Unknown
Synonyms: Calcium lignosulfonate; lignosulfonic acid, calcium salt; lignin calcium sulfonate
3

PHYSICO-CHEMICAL PROPERTIES

Calcium lignosulfonate and calcium lignosulfonate (40-65) occur as a brown, amorphous polymer
(EFSA, 2010). They are soluble in water, but not in any of the common organic solvents.
The pH of a 1:100 aqueous solution of calcium lignosulfonate is between ca. 3 and 11 (EFSA, 2010).
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4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for calcium lignosulfonate.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

No specific data could be located on the environmental fate/transport of calcium lignosulfonate. The
United States Environmental Protection Agency (USEPA) reviewed the environmental fate and
environmental hazards of various lignosulfonate chemicals, including sodium lignosulfonate, for a
proposed rule to establish 44 tolerance exemptions for residues of these substances (FR, 2005). The
USEPA determined “that the various salts of lignosulfonic acid are soluble to very highly water
soluble depending on the cation. Once in water dissociation of the cation is expected depending on
pH. These lignosulfonates are not expected to be mobile in terrestrial environments, moving equally
with the water and sediment phase to surface water. Ground water migration is not likely. Once in
water, the dissociated cation and anion are likely to remain in dissolution. The available information
suggest that lignosulfonates may be persistent in aquatic environment of low microbial activity and
much less persistent in environments with ample microbial activity…though the time for complete
aerobic degradation is predicted to be months, the lignosulfonates are strongly absorbed to soils
and sediments due to their high-molecular weights.” Based on the USEPA assessment, it is
concluded that sodium lignosulfonate would meet the EU screening criteria for persistence.
Due to its high-molecular weight, sodium lignosulfonate is not expected to be bioavailable. This is
supported by pharmacokinetic data on calcium lignosulfonate which showed that it is poorly
absorbed from the gastrointestinal tract of rats (Beck and Rossi, 2005). Thus, it is not expected to
bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Aquatic Toxicity

No data are available.
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B.

Terrestrial Toxicity

No data are available.
7

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN

A. PBT Categorisation
The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Based on the assessment by the USEPA (FR, 2005), calcium lignosulfonate meets the criteria for
persistence.
Calcium lignosulfonate is not expected to bioaccumulate due to its low potential for bioavailability
because of its molecular weight and size. Thus, it does not meet the criteria for bioaccumulation.
No aquatic toxicity studies are available for calcium lignosulfonate. It is expected to be a low concern
of toxicity to aquatic organisms because of its low potential for bioavailability.
The overall conclusion is calcium lignosulfonate is not a PBT substance.
B. Other Characteristics of Concern
No other characteristics of concern were identified for calcium lignosulfonate.
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SCREENING ASSESSMENT

Chemical Name

Calcium lignosulfonate

CAS No.

8061-52-7

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

Yes

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Department of the Environment, Water, Heritage and the Arts
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EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency
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CALCIUM OXIDE
This dossier on calcium oxide presents the most critical studies pertinent to the risk assessment of
calcium oxide in its use in drilling muds. It does not represent an exhaustive or critical review of all
available data. The information presented in this dossier was obtained primarily from the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Calcium oxide is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Calcium oxide is an inorganic compound. It is partially soluble in water, dissociating into calcium
(Ca2+) and hydroxyl (OH-) ions; both are ubiquitous in the environment. The ions will not adsorb on
particulate matter or surfaces and will not accumulate in living tissues. Calcium oxide is of low
toxicity concern to aquatic and terrestrial organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Calcium oxide
CAS RN: 1305-78-8
Molecular formula: CaO
Molecular weight: 56.08 g/mol
Synonyms: Lime, Quicklime, Burnt lime, Calcia, Calxyl, Gebrannter kalk, Unslaked lime, Calcium
monoxide
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Calcium Oxide

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

Solid powder - Beige

1

ECHA

Melting Point

> 450°C

1

ECHA

Boiling Point

2,850°C

1

ECHA

Density

3.31 @ 22°C

1

ECHA

Vapour Pressure

0

-

-

-

-

1

ECHA

Partition Coefficient (log Kow)
Water Solubility
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956 mg Ca/L at 20°C at pH 12

1

Property

Value

Flammability

4

Klimisch score

Reference

1

ECHA

No

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for calcium oxide.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

As an inorganic substance, calcium oxide is expected to disassociate in the environment to its
respective cation and anion as limited by its aqueous solubility and pH.
In soil as well as in sediment-water systems, calcium oxide will react and release calcium ions and
hydroxyl ions. Therefore, relevant information on adsorption/desorption of calcium oxide can be
broadened to data on adsorption/desorption of calcium and magnesium. The behaviour of hydroxyl
ions depends on the pH buffer capacity of the tested medium. The pH buffer capacity is controlled
by a whole range of processes (mineral dissolution/precipitation, protonation/deprotonation of pH
dependent charge sites, reaction with CO2, biological processes, etc.) and as such, partition
coefficients are not relevant for the fate and behaviour of OH- in soils or sediment
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Calcium oxide is of low toxicity concern to aquatic and terrestrial organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on calcium oxide.
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Table 3

Acute Aquatic Toxicity Studies on Calcium Oxide
Results (mg/L)

Klimisch
score

Reference

96-hour LC50

50.6 mg/L

1

ECHA

Daphnia magna

48-hour EC50

49.1 mg/L

1

ECHA

Pseudokirchneriella
subcapitata

72 hour EC10

79.22 mg/L

1

ECHA

Test Species

Endpoint

Oncorhynchus mykiss

Chronic Studies
A 42-day Oncorhynchus mykiss test showed that enhanced Ca2+ diets (60 mg Ca2+) had no effects on
survival. Mean fish weights remained constant across all treatments (ECHA) [Kl Score = 4]. A 14-day
Crangon septemspinosa test showed a EC10 of 32 mg/L (ECHA) [Kl Score = 2].
C.

Terrestrial Toxicity

Table 4 lists the results of terrestrial toxicity studies conducted on calcium oxide.
Table 4
Test Species
Eisenia foetida

Terrestrial Toxicity Studies on Calcium Oxide
Endpoint

14-day LC50

Results
(mg/kg soil dw)

Klimisch
score

Reference

> 5 000

1

ECHA

NOEC

Studies on other terrestrial organisms are available and these either do not show effects, or do show
effects but at levels which are significantly higher than the PEC values in the chemical safety report.
Since the CSA shows that there is no risk for the soil compartment, there is no indication for this test
to be conducted. This is in accordance with column 2 of REACH Annex VII.
Calcium and hydroxyl ions are ubiquitous in the environment and are found naturally in soil, water
and sediment. Calcium is an important constituent of most soils and the minerals found in soil are
mostly compounds of calcium with other substances. Therefore, the performance of long term
toxicity tests on terrestrial arthropods is scientifically unjustified.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Calcium oxide is an organic salt that dissociates to calcium and hydroxyl ions in aqueous solutions.
Biodegradation is not applicable to these inorganic ions; both calcium and hydroxyl ions are also
ubiquitous and are present in most water, soil and sediment. For the purposes of this PBT
assessment, the persistent criteria are not considered applicable to this inorganic salt.
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Both chronic and acute aquatic toxicity data are >1 mg/L. Thus, calcium oxide does not meet the
screening criteria for toxicity.
The overall conclusion is that calcium oxide is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for calcium oxide.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Calcium oxide

CAS No.

Overall PBT
Assessment 1

1305-78-8

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

dw

dry weight

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

NOEC

no observed effective concentration

PBT

Persistent, Bioaccumulative and Toxic

PEC

Predicted exposure concentrations

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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CELLOPHANE
This dossier on cellophane presents the most critical studies pertinent to the risk assessment of its
use in drilling muds and as a cement additive chemical. It does not represent an exhaustive or critical
review of all available data. The information presented in this dossier was obtained primarily from
the ECHA database that provides information on chemicals that have been registered under the EU
REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Cellophane is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Cellophane is a thin, transparent sheet made of regenerated cellulose. Its low permeability to air,
oils, greases, bacteria and water makes it useful for food packaging. Cellophane is highly permeable
to water vapour, but may be coated with nitrocellulose lacquer to prevent this. As well as food
packaging, cellophane is used in transparent pressure-sensitive tape, tubing and many other similar
applications. Unlike many other similar materials, cellophane is biodegradable.
Cellophane is produced from cellulose from wood, cotton, hemp or other sources. It is dissolved in
alkali and carbon disulfide to make a solution called viscose, which is then extruded through a slit
into a bath of dilute sulfuric acid and sodium sulfate to reconvert the viscose into cellulose. The film
is then passed through several more baths, one to remove sulfur, one to bleach the film, and one to
add softening materials such as glycerin to prevent the film from becoming brittle.
A similar process, using a hole (a spinneret) instead of a slit, is used to make a fibre called rayon.
Chemically, cellophane, rayon and cellulose are polymers of glucose; they differ structurally rather
than chemically. "Cellophane" is a generic term in some countries, while in other countries it is a
registered trademark.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): diiron(3+) trioxidandiide
CAS RN: 9005-81-6
Molecular formula: Unspecified
Molecular weight: Unspecified
Synonyms: None
3

PHYSICO-CHEMICAL PROPERTIES

Cellophane is a polymeric cellulose film. Cellulosic separators in batteries such as cellophane offer
the benefits of very small pore sizes, but are not stable in the oxygen atmosphere that results from
charging the cell. The density of cellophane is equal to 1,420 kg/m³. Cellophane is transparent,
strong, flexible and highly resistant to grease, oil and air. The base cellulose film is modified by
Revision date: August 2020
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softeners, flame-resisting materials and dyes, also by coating with other materials. On exposure to
heat the untreated film loses strength at 149°C, decomposes at 176-204°C, does not melt, burns
readily and is not self-extinguishing.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for cellophane.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Cellophane, as a cellulosic polymer, is expected to degrade in the environment. Its polymeric nature
precludes bioaccumulation, biomagnification and sorption to sediments or soils. It is not expected to
pose a toxicological hazard to environmental receptors.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Cellophane is expected to be of low toxicity concern to aquatic and terrestrial organisms.
B.

Aquatic Toxicity

Acute Studies
No acute toxicity studies are available.
Chronic Studies
No chronic toxicity studies are available.
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C.

Terrestrial Toxicity

No terrestrial toxicity studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Cellophane is an organic polymer that is likely to degrade over time. For the purposes of this PBT
assessment, cellophane is not considered persistent criteria and therefore, the persistent criteria are
not met.
Cellophane is not expected to be bioaccumulative or bioconcentrate and therefore does not meet
the criteria for bioaccumulation.
Cellophane is not expected to be of a substantial toxicological concern to environmental receptors.
Thus, cellophane does not meet the screening criteria for toxicity.
The overall conclusion is that cellophane is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for cellophane.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Cellophane

CAS No.

Overall PBT
Assessment 1

9005-81-6

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

kg/m3

kilograms per cubic metre

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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CHOLINE CHLORIDE
This dossier on choline chloride presents the most critical studies pertinent to the risk assessment of
choline chloride in its use in hydraulic fracturing fluids. This dossier does not represent an exhaustive
or critical review of all available data. The majority of information presented in this dossier was
obtained from the OECD-SIDS documents on choline chloride (OECD, 2004), and the ECHA database
that provides information on chemicals that have been registered under the EU REACH (ECHA).
Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Choline chloride is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Choline chloride is readily biodegradable. Distribution modelling using Mackay Level 1 shows choline
to be distributed completely into water. Choline chloride is of low toxicity concern to aquatic
organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 2-Hydroxy-N,N,N-trimethylethanaminium chloride
CAS RN: 67-48-1
Molecular formula:

C5H14NO.Cl
C5H14NO+ (choline)

Molecular weight:

139.6 g/mol
104.2 g/mol (choline)

Synonyms: Choline chloride; 2-hydroxy-N,N,N-trimethylethanaminium chloride; trimethyl(2hydroxyethyl)ammonium chloride; cholinium chloride; 2-hydroxyethyl(trimethyl)azanium chloride
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Choline Chloride

Property

Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa*

White crystalline solid*

2

OECD (2004)

Melting Point

approximsely 200oC

1

ECHA

Boiling Point

Decomposition at 305 C prior to
boiling.

2

ECHA
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Property

Value

Klimisch
score

Reference

Density

70% aq. solution: 1.10 g/cm3

4

OECD (2004)

Partition Coefficient (log Kow)

75% aq. solution: -3.77

1

ECHA

Water Solubility

Powder containing 50% choline
chloride: 650 g/L

4

OECD (2004)

Auto flammability

330oC

2

ECHA

Viscosity

75% aq. solution: 26.2 mPa.s @ 20oC;
14.1 mPa.s @ 40oC

1

ECHA

Henry’s Law Constant

2.06 x 10-11 Pa.m3/mole @ 25 oC
(estimated using HENRYWIN v3.10)

-

OECD (2004)

*Choline chloride is a white crystalline solid; it is marketed as an aqueous solution (70-75% w/w in water), which is
colourless with an amine-like odour.

Choline chloride is a quaternary amine salt that will dissociate in water into choline (C5H14NO+) and
chloride (Cl-) ions.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for choline chloride.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Choline chloride is readily biodegradable. Distribution modelling using Mackay Level 1 shows choline
to be distributed completely into water. Choline chloride will not adsorb on soil and sediments. It is
not expected to bioaccumulate.
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B.

Biodegradation

Choline chloride is readily biodegradable (93% within 14 days) in a MITI-I test (MITI, 1992; OECD,
2004). In another MITI-I test, biodegradation was >60%, indicating ready biodegradation (Tunkel et
al., 2000; OECD, 2004). A BOD5/ThOD5 ratio of 75% was obtained in a BOD5 test performed according
to DIN 38409 part 43 (BASF AG, 1984; OECD, 2004).
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for choline. Choline is a quaternary ammonium compound
(QAC); these compounds are not included in the training set for the Koc estimation of the QSAR
model KOCWIN v. 2.00 in EPISuite™ (USEPA, 2016), and therefore outside the program’s prediction
domain. A Koc value of 2.3 had been estimated using the older QSAR model PCKOCWIN v. 1.66
(OECD, 2004).
Distribution Modelling
Results from Mackay Level I modelling indicate that choline chloride will be distributed completely
into water (OECD, 2004).
D.

Bioaccumulation

No measured data on bioaccumulation of choline chloride are available. An experimental log Kow is
-3.77 (OECD, 2004). Bioaccumulation is not expected in aquatic organisms.
6

ENVIRONMENTAL EFFECTS SUMMARY

A. Summary
Choline chloride is of low toxicity concern to aquatic organisms.
B. Aquatic Toxicity
Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on choline chloride.
Table 3

Acute Aquatic Toxicity Studies on Choline Chloride

Test Species

Endpoint

Results (mg/L)

Klimisch

Reference

score
Oryzias latipes

96-hour LC50

>100 (nominal and
measured)

1

MOE Japan (1999a);
OECD (2004)

Leuciscus idus

96-hour LC50

>10,000*

2

OECD (2004); ECHA

Daphnia magna

48-hour EC50

349 (nominal and
measured)

2

MOE Japan (1999a);
OECD (2004)
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Test Species

Endpoint

Results (mg/L)

Klimisch

Reference

score
Daphnia magna

48-hour EC50

>500*

2

OECD (2004)

Pseudokirchneriella
subcapitata

72-hour EC50

>1,000 (nominal and
measured)

1

MOE Japan (1999a);
OECD (2004)

*78% aqueous solution of choline chloride.

Chronic Studies
In a 21-day Daphnia magna reproduction test, the nominal and measured NOEC was reported to be
30.2 mg/L (MOE Japan, 1999d) [Kl. score = 1].
The NOEC from a 72-hour algae Pseudokirchneriella subcapitata study is 30.2 mg/L (MOE Japan,
1999c; OECD, 2004) [Kl. score = 1].
C. Terrestrial Toxicity
No data are available.
Choline is present in all plant and animal cells, mostly in the form of phospholipids
(phosphotidylcholine or lecithin, lysophosphatidylcholine, choline plasmalogens and sphingomyelin),
which are essential components of membranes (IOM, 2000).
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Choline chloride is readily biodegradable and thus it does not meet the screening criteria for
persistence.
Based on a measured log Kow of -3.77, choline chloride does not meet the criteria for
bioaccumulation.
The NOEC values from chronic toxicity studies on choline chloride are >0.1 mg/L. Thus, choline
chloride does not meet the criteria for toxicity.
The overall conclusion is that choline chloride is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for choline chloride.
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SCREENING ASSESSMENT

Chemical Name

Choline Chloride

CAS No.

67-48-1

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BOD

biological oxygen demand

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

DIN

Deutsches Institut für Normung

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

HENRYWIN

EPISuite modelling component to calculate the Henry’s Law constant

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

m3

cubic metre

mg/L

milligrams per litre

MITI

Japanese Ministry of International Trade and Industry

mPa.s

millipascal second
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OECD

Organisation for Economic Co-operation and Development

Pa m3/mol

pascal meter squared per gram molecular weight

PBT

Persistent, Bioaccumulative and Toxic

PCKOCWIN

USEPA Episuite modelling component to calculate Koc

QAC

quaternary ammonium compound

QSAR

quantitative structure activity relationship

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set

ThOD

theoretical oxygen demand
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CITRIC ACID
This dossier on citric acid presents the most critical studies pertinent to the risk assessment of citric
acid in its use in drilling muds and hydraulic fracturing fluids. This dossier does not represent an
exhaustive or critical review of all available data. The information presented in this dossier was
obtained primarily from the OECD-SIDS documents on citric acid (OECD 2001a,b) and the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Citric acid is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Citric acid is readily biodegradable and is not expected to bioaccumulate. Citric acid is a low toxicity
concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 2-Hydroxy-1,2,3-propanetricarboxylic acid
CAS RN: 77-92-9
Molecular formula: C6H8O7
Molecular weight: 192.122
Synonyms: citric acid; 1,2,3-propanetricarboxylic acid, 2-hydroxy-; 2-hydroxy-1,2,3propanetricarboxylic acid
3

PHYSICO-CHEMICAL PROPERITES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Citric Acid

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3 kPa

White crystalline solid; odourless.

2

ECHA

Melting Point

153 C

2

ECHA

Boiling Point

Not available; decomposition

-

ECHA

Density

1.67 @ 20oC

2

ECHA

Vapour Pressure

2.21 x 10 Pa @ 25 C

2

ECHA

Partition Coefficient (log Kow)

-1.61 to -1.80

2

ECHA
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Property

Value

Klimisch
score

Reference

Water Solubility

Very soluble

4

ECHA

Flash Point

345 C

4

ECHA

Auto flammability

1010oC

4

ECHA

4

o

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for citric acid.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

A.

Summary

Citric acid is readily biodegradable. It is not expected to bioaccumulate. Due to its high water
solubility, citric acid is unlikely to adsorb to soil or sediment.
B.

Biodegradation

Citric acid can be considered readily biodegradable based on the results of the ready and inherent
aerobic biodegradation studies listed in Table 3.
Table 3

Biodegradation Studies on Citric Acid (OECD 2001a,b)

Test System

Results*

Notes

Klimisch
Score

Modified Sturm

97% (CO2 evolution); 100% (DOC
removal)

Readily biodegradable;
exposure period not stated

2

Closed Bottle Test

BOD30/COD Ratio = 90%

Readily biodegradable

2
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Test System

Results*

Notes

Klimisch
Score

Readily biodegradable;
concentration of test
substance and activated
sludge not stated

BOD5/COD Ratio

BOD5 = 526 mg; COD = 728 mg;
BOD5/COD Ratio = 0.72

BOD1/ThOD Ratio

BOD1/ThOD Ratio = 13%

-

2

BOD20/ThOD Ratio

BOD20/ThOD Ratio = 98%

Readily biodegradable; initial
test substance concentration
720 mg/L

2

Zahn-Wallen Test

85%, 1 day (DOC removal)

Inherently biodegradable

2

Zahn-Wallen Test

98%, 7 days (DOC removal)

Inherently biodegradable

Coupled Units Test

93% (COD removal)

Ultimately biodegradable;
exposure period not stated.

C.

2

2

Environmental Distribution

Absorption/desorption
No experimental data are available for citric acid. Using KOCWIN program in EPISuite™ (USEPA,
2016), the estimated Koc value from the Kow value of -1.08 is 0.3617 L/kg.
D.

Bioaccumulation

The log Kow for citric acid is -1.61 to -1.80. Thus, citric acid is not expected to bioaccumulate.
6
A.

ENVRIONMENTAL EFFECTS SUMMARY
Summary

Citric acid is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
The 48-hour LC50 values in Leuciscus idus melanotus (golden orfe) from two separate laboratories
were 440 mg/L and 760 mg/L (ECHA) [Kl. scores = 2]. The 96-hour LC50 in Lepomis macrochirus
(fathead minnow) is >100 mg/L (ECHA) [Kl. score = 2).
The 24-hour EC50 in Daphnia is 85 mg/L in un-neutralised test solution and 1,535 mg/L in a
neutralised solution (OECD, 2001a,b; ECHA). [Kl. score = 2]
The 8-day toxicity threshold value (EC0) in Scenedesmus quadricauda is 640 mg/L (ECHA; OECD,
2001a,b). [Kl. score = 2]
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Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARCATERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Citric acid is readily biodegradable; thus, it does not meet the screening criteria for persistence.
The log Kow values for citric acid are -1.61 to -1.80. Thus, citric acid does not meet the screening
criteria for bioaccumulation.
There are no adequate chronic aquatic toxicity studies on citric acid. The acute EC50 values for citric
acid are >1 mg/L in fish and invertebrates. Thus, it does not meet the screening criteria for toxicity.
The overall conclusion is that citric acid is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for citric acid.
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SCREENING ASSESSMENT

Chemical Name

Citric acid

CAS No.

77-92-9

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BOD

Biological oxygen demand

COC

constituent of concern

COD

Chemical oxygen demand

DEWHA

Department of the Environment, Water, Heritage and the Arts

DOC

dissolved organic carbon

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system
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KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

mg

milligram

mg/L

milligrams per litre

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

ThOD

Theoretical oxygen demand
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COFFEE EXTRACT
This dossier on coffee extract presents the most critical studies pertinent to the risk assessment of
coffee extract in its use in hydraulic fracturing fluids. It does not represent an exhaustive or critical
review of all available data. The information presented in this dossier was obtained from the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Coffee extract is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Coffee extract is inherently biodegradable and is expected to have a low potential for
bioaccumulation. The potential for adsorption is unknown; however, the low octanol water partition
coefficient for coffee extract suggests that it is low. Coffee extract has a low acute toxicity concern
for aquatic life.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Coffee, bean, roasted, extract
CAS RN: 68916-18-7
Molecular formula: UVCB substance
Molecular weight: UVCB substance
Synonyms: Coffee extract; coffee, bean, roasted, extract
3

PHYSICO-CHEMICAL PROPERITES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Coffee Extract

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3
kPa

Viscous liquid

2

ECHA

Melting point

ca. -16.82 to -15.95oC

1

ECHA

Boiling point

>102.21oC

1

ECHA

Density

1.234 g/cm3 @ 20oC

1

ECHA

Vapour pressure

21.8 Pa @ 20oC

1

ECHA

Partition coefficient (log Kow)

<0.36 @ 25oC

1

ECHA

Water solubility

2.85 mg/L @ 25oC

1

ECHA
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Property

Value

Klimisch
score

Reference

Flash point

No flash to boiling.

1

ECHA

Auto flammability

>600oC

1

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for coffee extract.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Coffee extract is inherently biodegradable and is expected to have a low potential for
bioaccumulation. The potential for adsorption is unknown; however, the low octanol water partition
coefficient for coffee extract suggests that it is low.
B.

Biodegradation

Coffee extract is inherently biodegradable. In an OECD 301D test, degradation was 50.2% after 28
days (ECHA) [Kl. score = 1].
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for coffee extract. Coffee extract is a UVCB substance containing
a wide range of different constituents thus, a Koc value has not been calculated.
D.

Bioaccumulation

No bioconcentration studies have been conducted on coffee extract. Coffee extract is not expected
to bioaccumulate based on the experimental log Kow of <0.36 (ECHA).
Revision date: August 2020
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6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Coffee extract has a low acute toxicity concern for aquatic life.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on coffee extract.
Table 3
Test Species

Acute Aquatic Toxicity Studies on Coffee Extract
Endpoint

Results (mg/L)

Klimisch score

Reference

Oncorhynchus mykiss

96-hour LL50

>100 WAF

1

ECHA

Daphnia magna

48-hour EL50

>100 WAF

1

ECHA

Pseudokirchneriella
subcapitata

72-hour EL50

>100 WAF (growth)

1

ECHA

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Coffee extract is not readily biodegradable, but it does appear to be inherently biodegradable; thus,
it is not expected to meet the screening criteria for persistence.
Based on a measured log Kow of <0.36, coffee extract does not meet the screening criteria for
bioaccumulation.
There are no chronic aquatic toxicity studies on coffee extract. The acute EL50 values for coffee
extract are >1 mg/L for fish, invertebrates and algae. Thus, coffee extract does not meet the
screening criteria for toxicity.
The overall conclusion is that coffee extract is not a PBT substance.
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B.

Other Characteristics of Concern

No other characteristics of concern were identified for coffee extract.
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8

SCREENING ASSESSMENT

Chemical Name

Coffee, bean, roasted, extract

CAS No.

68916-18-7

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EL

Effective loading

EU

European Union

g/cm3

grams per cubic centimetre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

LL

Lethal loading

mg/L

milligrams per litre

OECD

Organisation for Economic Co-operation and Development

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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UVCB

Unknown or Variable Composition, Complex Reaction Products and
Biological Materials

WAF

water accommodated fraction
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ACRYLAMIDE/SODIUM ACRYLATE COPOLYMER
This dossier on acrylamide/sodium acrylate copolymer presents the most critical studies pertinent to
the risk assessment of acrylamide/sodium acrylate copolymer in its use in drilling muds. This dossier
does not represent an exhaustive or critical review of all available data. Where possible, study
quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Acrylamide/sodium acrylate copolymer is classified as a tier 1
chemical and requires a hazard assessment only.
1. BACKGROUND
Acrylamide/sodium acrylate copolymer is a sodium salt of a polymer consisting of acrylic acid,
methacrylic acid or one of their simple esters. Acrylates are a family of polymers which are a type of
vinyl polymer. Synthetic chemicals used in the manufacture of plastics, paint formulations and other
products. Acrylate copolymer is a general term for copolymers of two or more monomers consisting
of acrylic acid, methacrylic acid or one of their simple esters.
Based largely on its high molecular weight, acrylamide/sodium acrylate copolymer are not expected
to bioaccumulate or bioconcentrate. It is of low toxicity to environmental receptors and is not
expected to degrade substantially under environmental conditions.
2. CHEMICAL NAME AND IDENTIFICATION
Chemical Name (IUPAC): 2-Propenoic acid, sodium salt, polymer with 2-propenamide
CAS RN: 25085-02-3
Molecular formula: (C3H5NO.C3H4O2.NA)xMolecular weight: No information is available. Based on the type and intended use of the
copolymer, the molecular weight would likely range from 100,000 to >3,000,000 daltons (Hamilton
et al., 1997).
Synonyms: Acrylamide/sodium acrylate copolymer; 2-propenamide, polymer with 2-propenoic acid,
sodium salt; 2-propenoic acid, sodium salt, polymer with 2-propenamide; 2-Propenamide-sodium 2
propenoate copolymer; sodium acrylate acrylamide polymer; sodium acrylate-acrylamide copolymer
3.

PHYSICO-CHEMICAL PROPERTIES

No information is available.
4. DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION
A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for acrylamide/sodium acrylate copolymer.
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NICNAS has assessed acrylamide/sodium acrylate copolymer in an IMAP Tier 1 assessment and
considers it a polymer of low concern 1 .
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5. ENVIRONMENTAL FATE SUMMARY
No studies are available. The acrylamide/sodium acrylate copolymer is not expected to be readily
biodegradable. The physico-chemical properties of the copolymer would preclude it from
undergoing significant biodegradation (Guiney et al., 1997). Biodegradation is limited due to the very
high molecular weight and the low water solubility of the copolymer. The copolymer will likely bind
tightly to organic matter found within soils and sediments (Guiney et al., 1997). The copolymer is not
expected to bioaccumulate because of its poor water solubility and high molecular weight.
6. ENVIRONMENTAL EFFECTS SUMMARY
No studies are available. Acrylamide/sodium acrylate copolymer is expected to be a low concern for
toxicity to aquatic organisms (Guiney et al., 1997). Due to its poor solubility and high molecular
weight, it is not expected to be bioavailable. It does not contain any reactive functional groups (i.e.,
cationic groups).
7. CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
A. PBT Categorisation
The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU Reach Criteria methodology (DEWHA, 2009; ECHA, 2008).
Acrylamide/sodium acrylate copolymer is not readily biodegradable; thus it meets the screening
criteria for persistence.
Acrylamide/sodium acrylate copolymer is expected to have a very high molecular weight and poor
water solubility. It is not expected to be bioavailable. Thus this copolymer does not meet the criteria
for bioaccumulation.

https://www.nicnas.gov.au/chemical-information/imap-assessments/how-chemicals-areassessed/Low-concern-polymers.
1
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There are no aquatic toxicity studies on acrylamide/sodium acrylate copolymer. It is expected to
have low concern for aquatic toxicity because of its very high molecular weight and poor water
solubility. Thus the copolymer does not meet the criteria for toxicity.
The overall conclusion is that acrylamide/sodium acrylate copolymer is not a PBT substance.
B. Other Characteristics of Concern
No other characteristics of concern were identified for acrylamide/sodium acrylate copolymer.
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8.

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

CAS No.

Overall PBT
Assessment 1

Acrylamide/sodium acrylate copolymer

25085-02-3

Not a PBT

Persistence Assessment
Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

Yes

Yes

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Kl
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Crystalline Silica, Quartz
(CAS No. 14808-60-7)
Crystalline Silica, Cristobalite
(CAS No. 14464-46-1)
Crystalline Silica, Tridymite
(CAS No. 15468-32-3)
This dossier on crystalline silica, quartz, cristobalite and tridymite presents the most critical studies
pertinent to the risk assessment of these substances in their use in drilling muds and cement
additives. This dossier does not represent an exhaustive or critical review of all available data. For
the purpose of this dossier, crystalline silica, quartz (CAS No. 14808-60-7) has been reviewed as
representative of cristobalite and tridymite. The majority of information presented in this dossier
was obtained from the ECHA database that provides information on chemicals that have been
registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Crystalline silica, quartz, cristobalite and tridymite are classified
as tier 1 chemicals and require a hazard assessment only.
1

BACKGROUND

Crystalline silica is a common mineral found in the earth's crust. Materials like sand, stone, concrete
and mortar contain crystalline silica. It is also used to make products such as glass, pottery, ceramics,
bricks and artificial stone.
Silica, in the form of sand, is used as the main ingredient in sand casting for the manufacture of
metallic components in engineering and other applications. The high melting point of silica enables it
to be used in such applications.
Crystalline silica is used in hydraulic fracturing of formations which contain tight oil and shale gas.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): dioxosilane
CAS RN: 14808-60-7
Molecular formula: SiO2
Molecular weight: 60.084 g/mol
Synonyms: Cristobalite, Dioxide, Silicon
3

PHYSICO-CHEMICAL PROPERTIES

Silica is an off-white granule that occurs naturally in various crystalline and amorphous or other noncrystalline forms. Crystalline silica is characterised by silicon dioxide (SiO2) molecules oriented in
Revision date: August 2020
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fixed, periodic patterns to form stable crystals. The primary crystalline form of silica is quartz. Other
crystalline forms of silica include cristobalite, tripoli and tridymite. Particle size is a key determinate
of silica toxicity, since toxicity is restricted to particles that are small enough to be deposited into the
target regions of the respiratory tract.
See attached OECD-SIDS Initial Targeted Assessment Profile on Quartz and Cristobalite, SIAM 32, 1921 April 2011.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for crystalline silica, quartz.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Crystalline silica is characterised by silicon dioxide (SiO2) molecules oriented in fixed, periodic
patterns to form stable crystals. The primary crystalline form of silica is quartz. It is a stable solid
under typical environmental conditions. It will not biodegrade, bioaccumulate, nor will it sorb to
sediments or soils.
B.

Biodegradation

No data are available. Based on the crystalline form of the substance it in not expected to
biodegrade.
C.

Environmental Distribution

No experimental data are available for crystalline silica. As a stable inorganic solid it will not sorb to
soils or sediment.
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D.

Bioaccumulation

There are no bioaccumulation studies on crystalline silica. As a stable inorganic solid it will not sorb
to soils or sediment.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Although no data are available, crystalline silica is expected to exhibit low acute toxicity to aquatic
organisms.
B.

Aquatic Toxicity

No terrestrial toxicity data were available.
C.

Terrestrial Toxicity

No terrestrial toxicity data were available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008a).
Crystalline silica is not biodegradable. Thus, it meets the screening criteria for persistence.
Crystalline silica does not bioaccumuate. Thus, it does not meet the criteria for bioaccumulation.
Crystalline silica is not expected to cause adverse effects in environmental receptors. Thus, this
substance does not meet the screening criteria for toxicity.
Therefore, crystalline silica is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for crystalline silica, quartz.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

Crystalline silica, quartz

14808-60-7

Crystalline Silica, cristobalite
Crystalline silica, tridymite

Chemical Name

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step
Risk Assessment Actions
Required3

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

Not a PBT

No

No

No

No

No

No

1

1

1

14464-46-1

Not a PBT

No

No

No

No

No

No

1

1

1

15468-32-3

Not a PBT

No

No

No

No

No

No

1

1

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Appendix
OECD-SIDS Initial Targeted Assessment Profile on Quartz and Cristobalite, SIAM 32, 19-21
April 2011

https://hpvchemicals.oecd.org/ui/handler.axd?id=b68bb357-e6dd-4db9-b05c-8148223fc0ff
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DIETHYLENE GLYCOL MONOBUTYL ETHER
This dossier on diethylene glycol monobutyl ether (DGBE) presents the most critical studies
pertinent to the risk assessment of DGBE in its use in drilling muds. It does not represent an
exhaustive or critical review of all available data. The majority of information presented in this
dossier was obtained from the ECHA database that provides information on chemicals that have
been registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – DGBE is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

DGBE is readily biodegradable. It is not expected to bioaccumulate. DGBE has a low tendency to bind
to soil or sediment.. DGBE is of low toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 2-(2-butoxyethoxy)ethanol
CAS RN: 112-34-5
Molecular formula: C8H18O3
Molecular weight: 162.23 gm/mol
Synonyms: Diethylene glycol monobutyl ether; 2-(2-butoxyethoxy)ethanol; diethylene glycol butyl
ether; ethanol, 2-(2-butoxy)-; butyldiglycol ether; butyl dioxitol
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of DGBE
Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

Colourless liquid with a faint, butyl odour.

2

ECHA

Melting Point

<70oC

2

ECHA

Boiling Point

231oC

2

ECHA

Density

Ca. 955.3 kg/m3 @ 20oC

2

ECHA

Vapour Pressure

0.022 mm Hg @ 25oC

2

ECHA

Partition Coefficient (log Kow)

1.0

1

ECHA

Water Solubility

955 g/L

2

ECHA

Property
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Property

Value

Klimisch
score

Reference

Flash Point

114oC

2

ECHA

Auto flammability

210oC @1013 hPa

2

ECHA

Viscosity

6.49 mPa s

2

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for DGBE.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

DGBE is readily biodegradable. It is not expected to bioaccumulate. DGBE has a low tendency to bind
to soil or sediment.
B.

Biodegradation

DGBE is readily biodegradable. In an OECD TG 301C test, there was approximately 85% degradation
after 28 days as measured by O2 consumption (ECHA) [Kl. score = 1]. In an OECD TG 301 B test,
degradation was 64%, 74.3% and 87.1% after 13, 16 and 22 days, respectively (ECHA) [Kl. score = 2].
In a Zahn-Wellens (OECD TG 302 B) test, degradation was 99% after 8 days as measured by DOC
removal (ECHA) [Kl. score = 2].
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for DGBE. Using KOCWIN in EPISuite™ (USEPA, 2017), the
estimated Koc value from log Kow is 4.387 L/kg. The estimated Koc value from the molecular
connectivity index (MCI) is 10 L/kg.
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D.

Bioaccumulation

No bioconcentration studies have been conducted on DGBE. DGBE is not expected to bioaccumulate
based on the experimental log Kow of 1.0 (ECHA).
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

DGBE is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on DGBE.
Table 3
Test Species

Acute Aquatic Toxicity Studies on DGBE
Endpoint

Results (mg/L)

Klimisch score

Reference

Lepomis machrochirus

96-hour LC50

1,300

2

ECHA

Pimelphales promelas

96-hour LC50

2,500

2

ECHA

Daphnia magna

48-hour EC50

>100

1

ECHA

Daphnia magna

48-hour EC50

2,850

2

ECHA

Daphnia magna

24-hour EC50

3,200

2

ECHA

Daphnia magna

48-hour EC50

4,950

2

ECHA

Daphnia magna

48-hour EC50

>1,000

2

ECHA

Scenedesmus subspicatus

96-hour EC50

>100 (growth rate)
>100 (biomass)

1

ECHA

Scenedesmus subspicatus

72-hour EC50

1,101 (growth rate)

2

ECHA

Chronic Studies
The 96-hour NOEC from an algal study using Scenedesmus subspicatus were >100 mg/L for growth
rate and biomass (ECHA). [Kl. score = 1]
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
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DGBE is readily biodegradable; thus it does not meet the screening criteria for persistence.
Based on a measured log Kow of 1.0, DGBE does not meet the screening criteria for bioaccumulation.
The 96-hour NOEC from an algal study on DGBE is >0.1 mg/L. The acute EC50 values for DGBE are >1
mg/L in fish, invertebrates and algae. Thus, DGBE does not meet the screening criteria for toxicity.
The overall conclusion is that DGBE is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for DGBE.
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8

SCREENING ASSESSMENT

Chemical Name

Diethylene Glycol Monobutyl Ether

CAS No.

112-34-5

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment
Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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C

degrees Celsius
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Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

DGBE

diethylene glycol monobutyl ether

DOC

dissolved organic carbon

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/L

grams per litre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

°
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kPa

kilopascal

L/kg

litre per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligram per litre

mm

millimetre

mPa s

millipascal second

NOEC

no observed effect concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

TG

Test Guideline
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DIETHANOLAMINE
This dossier on diethanolamine (DEA) presents the most critical studies pertinent to the risk
assessment of diethanolamine in its use in hydraulic fracturing fluids. This dossier does not represent
an exhaustive or critical review of all available data. The majority of information presented in this
dossier was obtained from the ECHA database that provides information on chemicals that have
been registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Diethanolamine is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Diethanolamine is readily biodegradable. It is not expected to bioaccumulate; and it has low
potential to adsorb to soil. Diethanolamine exhibits moderate acute toxicity to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 2,2’-iminodiethanol
CAS RN: 111-42-2
Molecular formula: C4H11NO2
Molecular weight: 105.14 gm/mol
Synonyms: Diethanolamine; 2,2’-iminodiethanol; 2,2’-dihydroxydiethylamine; 2-[(2hydroxyethyl)amino]ethanol; bis(2-hydroxyethyl)amine; DEA; di(2-hydroxyethyl)amine; ethanol,
2,2’-iminobis-(9Cl); ethanol, 2,2’iminodi-(8Cl)
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Diethanolamine

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

Solid Crystals (prisms) or syrupy liquid

2

ECHA

Melting Point

27oC

1

ECHA

Boiling Point

268.9oC (decomposition occurs >200oC)

1

ECHA

Density

1.095.3 kg/m3

2

ECHA

Vapour Pressure

1 hPa @ 108oC (measured); 0 hPa at
25oC

2

ECHA
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Property

Value

Klimisch score

Reference

Partition Coefficient (log Kow)

-2.46 @ 25oC

2

ECHA

Water Solubility

Miscible

2

ECHA

Flash Point

176oC @ 1,013 hPa

2

ECHA

Auto flammability

375oC @ 1,013 hPa

1

ECHA

Flammable

Not flammable

1

ECHA

Viscosity

390.9 mPa s @ 30 C; 102.7 mPa s @
50oC

2

ECHA

4

o

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for diethanolamine.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Diethanolamine is readily biodegradable. It is not expected to bioaccumulate, and it has low
potential to adsorb to soil.
B.

Biodegradation

Diethanolamine is readily biodegradable. In an OECD 301F test, there was 50% degradation after 7
days, 80% after 14 days, and 93% after 28 days (OECD, 2007; ECHA) [Kl. score = 1]. In a “Ready”
Biodegradability – Dissolved Organic Carbon (DOC) Die-Away test, there was 86% degradation after
7 days and 96% degradation after 10 days (ECHA) [Kl. score = 2]. In modified OECD 301E screening
tests using river or pond water, there was 93% and 97% degradation (measured as DOC removal)
after 28 days (OECD, 2007; ECHA) [Kl. score = 2].
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C.

Environmental Distribution

Distribution Modelling
No experimental data are available for diethanolamine. The Koc for diethanolamine (as the charged
molecule) was calculated to be 10 at pH values between 5 and 8 (Franco and Trapp, 2008; Franco et
al., 2009; ECHA). [Kl. score = 2]
D.

Bioaccumulation

There are no bioaccumulation studies on diethanolamine. The BCF was estimated to be 2.3 based on
calculations from OASIS Catalogic v.5.11.15 [BCF base-line model v.0208] (Dimitrov et al., 2005;
ECHA).
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Diethanolamine exhibits moderate acute toxicity to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on diethanolamine.
Table 3

Acute Aquatic Toxicity Studies on Diethanolamine

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

Oncorhynchus mykiss

96-hour LC50

460

2

ECHA

Pimephales promelas

96-hour LC50

1,460*

2

Mayes et al.
(1983)

Pimephales promelas

96-hour LC50

1,664

2

ECHA

Lepomis macrochirus

48-hour LC50

1,850

2

Turnbull et al.
(1954)

Carassius auratus

24-hour LC50

>5,000 (neutralised)

2

Bridié et al. (1979)

2

Cowgill et al.
(1985)

800 (non-neutralised)
Ceriodaphnia dubia

48-hour EC50

30.1 (24oC)
89.9 (20 C)
o

Daphnia magna

48-hour EC50

55

2

LeBlanc (1980)

Daphnia magna

48-hour EC50

171

2

Zurita et al. (2005)

Pseudokirchneriella
subcapitata

72-hour EC50
(growth rate)

9.5 (Test 1)

2

ECHA

Desmodesmus
subspicatus

72-hour EC50

14.9 (growth rate)

2

ECHA
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19 (Test 2)
6.2 (biomass)

3

Test Species

Endpoint

Desmodesmus
subspicatus

72-hour EC50

Chorella vulgaris

72-hour EC50

Results (mg/L)

Klimisch
score

Reference

107.3 (growth rate)

2

ECHA

2

ECHA

74.5 (biomass)
778 (growth rate)

*Geometric mean of 96-hour LC50 values of fry, juvenile and subadult fish. Not neutralised.

Chronic Studies
Table 4 lists the results of chronic aquatic toxicity studies on diethanolamine.
Table 4

Chronic Aquatic Toxicity Studies on Diethanolamine

Test Species
Daphnia magna
Pseudokirchneriella
subcapitata
Desmodesmus
subspicatus
Desmodesmus
subspicatus

Results (mg/L)

Klimisch score

Reference

EC10

1.05

1

ECHA

NOEC

0.76
2

ECHA

2

ECHA

2

ECHA

2

ECHA

EC10

1.4 (Test 1)

(growth rate)

1.1 (Test 2)

EC10 (neutralised)

2.4 (growth rate)
2.0 (biomass)

EC10

85.7 (growth rate)

(non-neutralised)

41.3 (biomass)

7-day NOEC

10

Pseudokirchneriella
subcapitata

C.

Endpoint

Terrestrial Toxicity

In an earthworm (Eisenia Andrei, Eisenia fetida, or Lumbricus terrestris) study, the 35-day LC50 was
4,141 mg/kg soil dry weight (mortality); the 63-day EC50 was 776 mg/kg soil dry weight
(reproduction); and the 63-day EC25 was 171 mg/kg soil dry weight (reproduction) (ECHA). [Kl. score
= 2]
In a springtails (Folsomia candida) study, the 28-day LC50 was 8,301 mg/kg soil dry weight (mortality);
the 28-day EC50 was 4,205 mg/kg soil dry weight (reproduction); and the 28-day EC25 was 2,102
mg/kg soil dry weight (reproduction) (ECHA). [Kl. score = 2]
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Diethanolamine is readily biodegradable; thus, it does not meet the screening criteria for
persistence.
Revision date: August 2020
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The estimated BCF value for diethanolamine calculated from a QSAR model is 2.3; thus, it does not
meet the criteria for bioaccumulation.
The EC10 or NOEC values from the chronic aquatic toxicity studies on diethanolamine are >0.1 mg/L.
Thus, diethanolamine does not meet the screening criteria for toxicity. In a mouse dermal
carcinogenicity study, there was an increased incidence of liver tumours in males and females and
kidney tumours in males. However, both ECHA and NICNAS have concluded that “[t]he data on the
mode of action are insufficient to conclude that diethanolamine-induced tumours in mice are
relevant for humans and, therefore, based on the available information, diethanolamine is not
classified for carcinogenicity.” Thus, diethanolamine does not meet the criteria for toxicity.
Therefore, diethanolamine is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for diethanolamine
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8

SCREENING ASSESSMENT

Chemical Name

Diethanolamine

CAS No.

111-42-2

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Abbreviations and Acronyms

o

C

degrees Celsius

o

F

degrees Fahrenheit

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

DOC

dissolved organic carbon

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

mg/kg

milligram per kilogram

mg/L

milligram per litre

mPa s

millipascal second

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOEC

no observed effect concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

QSAR

quantitative structure activity relationship

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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ETHYLENE GLYCOL MONOBUTYL ETHER
This dossier on ethylene glycol monobutyl ether (EGBE) presents the most critical studies pertinent
to the risk assessment of EGBE in its use in drilling muds and hydraulic fracturing fluids. It does not
represent an exhaustive or critical review of all available data. The majority of information presented
in this dossier was obtained from the OECD-SIDS documents on EGBE, and from the ECHA database
that provides information on chemicals that have been registered under the EU REACH (ECHA).
Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – EGBE is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

EGBE is readily biodegradable. It is not expected to bioaccumulate. EGBE has a low tendency to bind
to soil or sediment. EGBE is of low toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 2-Butoxyethanol
CAS RN: 111-76-2
Molecular formula: C6H14O2
Molecular weight: 118.18 gm/mol
Synonyms: Ethylene glycol monobutyl ether, EGBE, 2-butoxyethanol, butyl cellosolve, butyl glycol,
glycol monobutyl ether
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of EGBE

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

A colourless liquid. Odour is mild,
ether-like, and slightly rancid.

2

ECHA

Melting Point

-74.8oC

2

ECHA

Boiling Point

171 – 171.5oC

2

ECHA

Density

900 kg/m3 @ 20oC

2

ECHA

Vapour Pressure

0.8 hPa @ 20oC

2

ECHA

Partition Coefficient (log Kow)

0.81

1

ECHA

Water Solubility

900 g/L @ 20oC (fully soluble)

2

ECHA
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Property

Value

Klimisch score

Reference

Flash Point

67oC

2

ECHA

Auto flammability

230oC

2

ECHA

Viscosity

3.642 mm2/s (3.28 mPa.s)

2

ECHA

Henry’s Law Constant

0.041 Pa.m3/mol

2

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for EGBE.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

EGBE is readily biodegradable. It is not expected to bioaccumulate. EGBE has a low tendency to bind
to soil or sediment.
B.

Biodegradation

EGBE was considered readily biodegradable in an OECD 301B test. Degradation was 90.4% after 28
days; the 10-day window was met (ECHA) [Kl. score = 2]. Results from another OECD 301B test
showed 63% and 74-75% degradation after 10 and 28 days, respectively (ECHA) [Kl. score = 2]. An
OECD 301 D test showed 67-75% degradation after 15 days and 73-77% after 28 days (ECHA) [Kl.
score = 2]. In a Zahn-Wellen (OECD 302B test), degradation of EGBE was 95% after 8 days, measured
as DOC removal (ECHA) [Kl. score = 2].
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C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for EGBE. Using KOCWIN in EPISuite™ (USEPA, 2017), the
estimated Koc value from log Kow is 7.624 L/kg. The estimated Koc value from the molecular
connectivity index (MCI) is 2.823 L/kg.
D.

Bioaccumulation

No bioconcentration studies have been conducted on EGBE. EGBE is not expected to bioaccumulate
based on the experimental log Kow of 0.81 (ECHA).
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

EGBE is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on EGBE.
Table 3

Acute Aquatic Toxicity Studies on EGBE
Endpoint

Results (mg/L)

Klimisch
score

Reference

Oncorhynchus mykiss

96-hour LC50

1,464

2

ECHA

Pimephales promelas

96-hour LC50

2,137

2

ECHA

Pimephales promelas

96-hour LC50

1,700

2

ECHA

Pimephales promelas

96-hour LC50

1,580

2

ECHA

Lepomis machrochirus

96-hour LC50

1,490

2

ECHA

Salmo gairdneri

96-hour LC0

>1,000

2

ECHA

Daphnia magna

48-hour EC50

1,800

2

ECHA

Daphnia magna

48-hour EC50

1,815

2

ECHA

Daphnia magna

48-hour EC50

881 (cited) 1,100
(recalculated)

2

ECHA

Daphnia magna

48-hour EC50

2,650

2

ECHA

Pseudokirchneriella
subcapitata

72-hour EC50

911 (biomass)

1

ECHA

NOEC

88

Selenastrum capricornutum

72-hour EC50

720 (biomass)

2

ECHA

NOEC

280

Test Species
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Chronic Studies
A 21-day fish (Brachydanio rerio) study was conducted to examine the potential for endocrine
disrupting effects; the study design was based on the OECD TG 204. The NOEC was >100 mg/L
(ECHA) [Kl. score = 2].
The NOEC from a 21-day Daphnia reproduction study was 100 mg/L (ECHA) [Kl. score = 1].
C.

Terrestrial Toxicity

No studies are available.
7

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN

A. PBT Categorisation
The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
EGBE is readily biodegradable; thus it does not meet the screening criteria for persistence.
Based on a measured log Kow of 0.81, EGBE does not meet the screening criteria for bioaccumulation.
The chronic toxicity data on EGBE show NOECs of >0.1 mg/L. Thus, EGBE does not meet the
screening criteria for toxicity.
The overall conclusion is that EGBE is not a PBT substance.
B. Other Characteristics of Concern
No other characteristics of concern were identified for EGBE.
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SCREENING ASSESSMENT

Chemical Name

EGBE

CAS No.

111-76-2

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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degrees Celsius
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DEWHA
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DOC

dissolved organic carbon

EC

effective concentration

ECHA

European Chemicals Agency

EGBE

ethylene glycol monobutyl ether

EU

European Union

g/L
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hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kg/m

kilograms per cubic metre

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

3
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L/kg

litres per kilogram

LC

lethal concentration

mg/L

milligrams per litre

mm2/s

square millimetres per second

mPa.s

millipascal second

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

screening information data set

TG

test guideline
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ETHYLENE OXIDE/PROPYLENE OXIDE COPOLYMER
This dossier on ethylene oxide/propylene oxide copolymer (EO/PO copolymer) presents the most
critical studies pertinent to the risk assessment of EO/PO copolymer in its use in drilling muds. It
does not represent an exhaustive or critical review of all available data. Where possible, study
quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – EO/PO copolymer is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

EO/PO copolymer is a group of polymers that can vary in molecular weight (size). They are nonvolatile and vary in water solubility. EO/PO copolymers are either readily biodegradable or
inherently biodegradable and are not expected to bioaccumulate. EO/PO copolymers are practically
acutely non-toxic to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Oxirane, methyl-, polymer with oxirane
CAS RN: 9003-11-6
Molecular formula: (C3H6O.C2H4O)xMolecular weight: Variable
Synonyms: ethylene oxide, propylene oxide block polymer; poloxalene; poloxamer; polyethylene
glycol, propoxylated; polyethylene-polypropylene glycol; polyoxyethylene-oxy-propylene; oxirane, 2methyl-, polymer with oxirane; oxirane, methyl-, polymer with oxirane
3

PHYSICO-CHEMICAL PROPERTIES

The physico-chemical properties of the EO/PO copolymers are listed in Table 1.
Table 1

Overview of the Physico-chemical Properties of Selected EO/PO Copolymers

Properties

Poloxamer 124

Poloxamer 188

Poloxamer 407

2090-2360

7680-9510

9840-14600

Colourless liquid

White solid

Solid

Wt. % oxyethylene

46.7 + 1.9

81.8 + 1.9

73.2 + 1.7

Melting point (oC)

16

52

56

Soluble in water

Soluble in water

Soluble in water

Avg. molecular weight
Description

Solubility
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4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for EO/PO copolymer.
NICNAS has assessed poloxalene (CAS No. 9003-11-6) in an IMAP Tier 1 assessment and considers it
a polymer of low concern 1 .
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

No studies are available.
The following information is from the Dow Chemical Company’s Product Safety Assessment
document on their EO/PO copolymer products with CAS RN 9003-11-6 and 53637-25-5 (Dow, 2014):
“Polyglycol EP Series Polymers are non-volatile (do not evaporate) and vary in water solubility. If
released to water or soil, they would tend to remain in and be transported with the surface or
ground water to which they are emitted, and will be adsorbed to soil and sediment particles.
Polyglycol EP Series Polymers are unlikely to persist in the environment, as all products are known or
expected to be either readily biodegradable (>65% biodegraded in 28 days per OECD 301F test) or
inherently biodegradable according to Organisation for Economic and Co-operation and
Development (OECD) test guidelines. As such, these products will be efficiently removed during
treatment in biological wastewater-treatment facilities.”
“These products are not expected to accumulate in the food chain (low bioconcentration potential).”

https://www.nicnas.gov.au/chemical-information/imap-assessments/how-chemicals-areassessed/Low-concern-polymers.
1
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ENVIRONMENTAL EFFECTS SUMMARY

A.

Aquatic Toxicity

No studies are available.
The following information is from the Dow Chemical Company’s Product Safety Assessment
document on their EO/PO copolymer products with CAS RN 9003-11-6 and 53637-25-5 (Dow, 2014):
“[EO/PO copolymers] are practically non-toxic to aquatic organisms (LC50/EC50 >100 mg/L for the
most sensitive species tested) on an acute basis.”
B.

Terrestrial Toxicity

No studies are available.
7

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN

A. PBT Categorisation
The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
EO/PO copolymers are either readily biodegradable or inherently biodegradable; thus, they do not
meet the screening criteria for persistence.
EO/PO copolymers are expected to have high molecular weights and are not expected to be
bioavailable. Thus, these copolymers do not meet the criteria for bioaccumulation.
There are no chronic aquatic toxicity studies on the EO/PO copolymers. However, the acute EC50 on
these copolymers are >0.1 mg/L in aquatic organisms based on information from Dow Chemical’s
Product Safety Assessment (Dow, 2014). EO/PO copolymers also have a high molecular weight and
are not expected to be bioavailable. Thus, they do not meet the screening criteria for toxicity.
The overall conclusion is that EO/PO copolymers are not PBT substances.
B. Other Characteristics of Concern
No other characteristics of concern were identified for EO/PO copolymer.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

EO/PO Copolymer

CAS No.

Overall PBT
Assessment 1

9003-11-6

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

Yes

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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European Chemicals Agency

EO/PO

ethylene oxide/propylene oxide

EU

European Union
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mg/L

milligrams per litre

OECD

Organisation for Economic Co-operation and Development
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Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG
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ETHANOL
This dossier on ethanol presents the most critical studies pertinent to the risk assessment of ethanol
in its use in hydraulic fracturing fluids. This dossier does not represent an exhaustive or critical
review of all available data. Ethanol consumption in alcoholic beverages is out of the scope of this
dossier. The information presented in this dossier was obtained from the ECHA database that
provides information on chemicals that have been registered under the EU REACH (ECHA). Where
possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Ethanol is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Ethanol is highly water soluble, readily biodegradable with low sorption potential and relatively low
toxicity to environmental receptors.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Ethanol
CAS RN: 64-17-5
Molecular formula: C2H6O
Molecular weight: 46.069
Synonyms: Ethyl alcohol, grain alcohol, alcohol, methylcarbinol, ethyl hydroxide, ethyl hydrate,
algrain, alkohol, anhydrol
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Ethanol

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3
kPa

Colourless liquid with a mild odour.

2

ECHA

Melting point

-114oC

2

ECHA

Boiling point

78.2oC

2

ECHA

Density

0.789 g/cm3 @ 20oC

2

ECHA

Vapour pressure

57.26 hPA @ 19.6oC

2

ECHA

Partition coefficient (log Kow)

-0.35 @ 24oC

2

ECHA
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Property

Value

Klimisch
score

Reference

Water solubility

789 g/L @ 20oC

2

ECHA

Flash point

13oC

2

ECHA

Auto flammability

>363 and <425 C

2

ECHA

Viscosity

1.17 mPa s @ 20oC

2

ECHA

4
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DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for ethanol.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Ethanol is readily biodegradable and not expected to bioaccumulate.
B.

Biodegradation

Ethanol is readily biodegradable. The degradation of ethanol was approximately 74% and 84% (O2
consumption) within 10 and 20 days, respectively, in a biodegradation test using a non-adapted
domestic inoculum in a freshwater medium (ECHA) [Kl. score = 2].
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for ethanol. Using KOCWIN in EPISuite™ (USEPA, 2019), the
estimated Koc value from log Kow of -0.35 is 2.199 L/kg. The estimated Koc value from the molecular
connectivity index (MCI) is 1.045 L/kg. Thus, ethanol is not expected to sorb substantially to
sediments or soil.
Revision date: August 2020
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D.

Bioaccumulation

There are no bioaccumulation studies on ethanol. Ethanol is not expected to bioaccumulate based
on a log Kow of -0.35 (ECHA).
6

ENVIRONMENTAL HAZARD ASSESSMENT

A.

Summary

Acute aquatic toxicity ranges from 275 to 15,300 mg/L, depending on species and exposure
durations. While chronic toxicity ranges from 9.6 to 250 mg/L.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on ethanol.
Table 3

Acute Aquatic Toxicity Studies on Ethanol
Endpoint

Results (mg/L)

Klimisch
score

Reference

Pimephales promelas

96-hour LC50

15,300

2

ECHA

Pimephales promelas

96-hour LC50

14,200

2

ECHA

Ceriodaphnia dubai

48-hour EC50

5012

2

ECHA

Chlorella vulgaris

72-hour EC50

275

2

ECHA

Test Species

Chronic Studies
The 5-day NOEC to Brachydanio rerio in an OECD 212 embryo and sac-fry stage test is 250 mg/L
(ECHA) [Kl. Score = 2].
The 10-day NOEC to Ceriodaphnia dubia in a Daphnia reproduction test is 9.6 mg/L (ECHA) [Kl. Score
= 2].
The 72-hour EC10 to algae Chlorella vulgaris is 11.5 mg/L (ECHA) [Kl. Score = 2].
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
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Ethanol is readily biodegradable; thus, it does not meet the screening criteria for persistence.
Based on a measured log Kow of -0.35, ethanol does not meet the screening criteria for
bioaccumulation.
No chronic aquatic toxicity studies are available on ethanol. The acute EC50 values for ethanol are >1
mg/L. Thus, ethanol does not meet the criteria for toxicity.
Therefore, ethanol is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for ethanol.
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SCREENING ASSESSMENT

Chemical Name

Ethanol

CAS No.

64-17-5

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 – PBT Assessment based on PBT Framework.
2 – Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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ECHA

European Chemicals Agency
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European Union
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g/L
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hectopascal
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International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram
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MCI

molecular connectivity index

3
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mg/L

milligrams per litre

mPa s

millipascal second

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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ETHYLENE GLYCOL
This dossier on ethylene glycol presents the most critical studies pertinent to the risk assessment of
ethylene glycol in its use in hydraulic fracturing fluids. This dossier does not represent an exhaustive
or critical review of all available data. Where possible, study quality was evaluated using the Klimisch
scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Ethylene glycol is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Ethylene glycol is readily biodegradable, and it is not expected to bioaccumulate. Ethylene glycol has
low potential to adsorb to soil and sediment. Ethylene glycol is of low toxicity concern to aquatic
organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Ethane-1,2-diol
CAS RN: 107-21-1
Molecular formula: C2H6O2 (HOCH2CH2OH)
Molecular weight: 62.07 gm/mol
Synonyms: Ethylene glycol; ethane-1,2-diol; 1,2-ethanediol, 2-hydroxyethanol; monoethylene glycol;
MEG; glycol alcohol; EG
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Ethylene Glycol
Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

Colourless and odourless syrupy liquid

2

ECHA

Melting Point

-13oC

2

ECHA

Boiling Point

197.4oC

2

ECHA

Density

1.11 g/cm3

2

ECHA

Vapour Pressure

0.123 hPa

2

ECHA

Partition Coefficient (log Kow)

-1.36 (calculated)

2

ECHA

Water Solubility

1,000 g/L @ 20oC

2

ECHA

Property
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Property

Value

Klimisch
score

Reference

2

ECHA

2

ECHA

Flash Point

111oC

Auto flammability

398oC

Viscosity

16.1 mPa s @ 25 C

2

ECHA

Henry’s Law Constant

0.133 @ 25oC (QSAR)

2

ECHA

4

o

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for ethylene glycol.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Ethylene glycol is readily biodegradable, and it is not expected to bioaccumulate. Ethylene glycol has
low potential to adsorb to soil and sediment.
B.

Biodegradation

Ethylene glycol was readily biodegradable in an OECD 301A test. After 10 days, degradation was 90100% (ECHA) [Kl. score = 1]. There was 97% degradation after 20 days in a BOD test; and 96%
degradation after 28 days in an OECD 301D test (Waggy et al., 1994; OECD, 2004a,b) [Kl. score = 2].
The aerobic degradation of ethylene glycol was measured from grab river water samples at 4, 8 and
20oC. At 20oC, ethylene glycol was completely degraded in three days in all river waters tested; at
8oC, degradation was complete within 14 days. Degradation at 4oC was substantially slower, with
degradation of <20% after 14 days in river samples with limited suspended matter and a starting
concentration of 10 mg/L (Evans and David, 1974).
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C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for ethylene glycol. Using KOCWIN in EPISuite™ (USEPA, 2017),
the estimated Koc values from the molecular connectivity index (MCI) and from the log Kow are 1 and
0.2239 L/kg, respectively.
D.

Bioaccumulation

The calculated log Kow for ethylene glycol is -1.36 (ECHA). The BCF for ethylene glycol in golden ide
(Leuciscus idus melanotus) after three days of exposure was determined to be 10 (Freitag et al.,
1985).
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Ethylene glycol is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on ethylene glycol.
Table 3

Acute Aquatic Toxicity Studies on Ethylene Glycol
Endpoint

Results (mg/L)

Klimisch
score

Reference

Pimephales promelas

96-hour LC50

>72,860

1

Pillard (1995)

Oncorhynchus mykiss

96-hour LC50

22,810

2

OECD (2004a,b)

Test Species

24,591
Daphnia magna

48-hour EC50

>100

1

ECHA

Daphnia magna

48-hour EC50

46,300

2

Gersich et al. (1986)

Ceriodaphnia dubia-affinis

48-hour EC50

25,800 (20oC)

2

Cowgill et al. (1985)

2

Cowgill et al. (1985)

2

Pillard and DuFresne

10,000 (24 C)
o

Daphnia magna

48-hour EC50

46,300 (20oC)
51,000 (24oC)

Selenastrum
capricornutum

96-hour IC50

10,940

NOEC

10,000

(1999)

Chronic Studies
Table 4 lists the results of chronic aquatic toxicity studies conducted on ethylene glycol.
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Table 4
Test Species
Pimephales promelas
Ceriodaphnia dubia

C.

Chronic Aquatic Toxicity Studies on Ethylene Glycol
Endpoint

Results (mg/L)

Klimisch
score

Reference

7-day NOEC

15,380

2

Pillard (1995)

7-day NOEC
(reproduction)

8,590

2

Pillard (1995)

Terrestrial Toxicity

No guideline studies have been conducted on ethylene glycol.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Ethylene glycol is readily biodegradable and thus does not meet the screening criteria for
persistence.
The measured BCF in fish is 10. Thus, ethylene glycol does not meet the criteria for bioaccumulation.
The NOECs from the chronic aquatic toxicity studies on ethylene glycol are >0.1 mg/L. The acute EC50
values from the acute aquatic toxicity studies on ethylene glycol are >1 mg/L. Thus, ethylene glycol
does not meet the criteria for toxicity.
The overall conclusion is that ethylene glycol is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for ethylene glycol.
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SCREENING ASSESSMENT

Chemical Name

Ethylene Glycol

CAS No.

107-21-1

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BOD

biological oxygen demand

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligrams per litre

mPa s

millipascal second

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

QSAR

quantitative structure activity relationship

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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USEPA

United States Environmental Protection Agency
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FATTY ACIDS, TALL-OIL, ETHOXYLATED
This dossier on fatty acids, tall-oil, ethoxylated (FAT) presents the most critical studies pertinent to
the risk assessment of the substance in its use in hydraulic fracturing fluids. This dossier does not
represent an exhaustive or critical review of all available data. The information presented in this
dossier was obtained primarily from the ECHA database that provides information on chemicals that
have been registered under the EU REACH (ECHA). Where possible, study quality was evaluated
using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Fatty acids, tall-oil, ethoxylated is classified as a tier 1 chemical
and requires a hazard assessment only.
1

BACKGROUND

FAT is a UVCB used to facilitate emulsification. This CAS RN is broadly defined as a complex
combination of hydrocarbons obtained by treating a petroleum fraction with hydrogen in the
presence of a catalyst. Tall oil fatty acids (TOFA), generally any product containing 90% or more fatty
acids and 10% or less of rosin, have grown in annual volume ever since, until they amounted to
398.8 million pounds annual production in the United States in 1978. Crude tall oil is a byproduct of
the Kraft process for producing wood pulp from pine wood. Crude tall oil is about 50% fatty acids
and 40% rosin acids, the remainder unsaps and residues. Separative and upgrading technology
involves: (a) recovery of the tall oil; (b) acid refining; (c) fractionation of tall oil; and occasionally (d)
conversion to derivatives. TOFA of good quality and colour of Gardner 2 corresponds to above 97%
fatty acids with the composition of 1.6% palmitic and stearic acid, 49.3% oleic acid, 45.1% linoleic
acid, 1.1% miscellaneous acids, 1.2% rosin acids and 1.7% unsaponifiables.
The substance is biodegradable, may sorb to sediments, is not expected to bioaccumulate and is of
low toxicity to environmental receptors.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Fatty acids, tall-oil, ethoxylated
CAS RN: 61791-00-2
Molecular formula: C(18-50)H(34-98)O(3-8) (UVCB substance)
Molecular weight: (UVCB substance)
Synonyms: 2-[(10Z,13Z)-nonadeca-10,13-dienoyloxy]ethyl (10Z,13Z)-nonadeca-10,13-dienoate 2hydroxyethyl (5Z,9Z,12Z)-octadeca-5,9,12-trienoate 2-hydroxyethyl (9Z)-octadec-9-enoate 2hydroxyethyl (9Z,12Z)-octadeca-9,12-dienoate
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.

Revision date: August 2020

1

Table 1

Overview of the Physico-chemical Fatty acids, tall-oil, ethoxylated)

Property

4

Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

Liquid.

2

ECHA

Melting point

-85°C

2

ECHA

Boiling point

Not available. During the heating
process the test item began to change
its state at approximately 172°C from
liquid to highly viscous. This indicates a
thermally caused change of the test
item.

2

ECHA

Density

0.958 g/cm3 @ 20oC

2

ECHA

Vapour pressure

The vapour pressure could not be
determined.

2

ECHA

Partition coefficient (log Kow)

5.94

-

-

Water solubility

The test item can be mixed with water
up to a ratio of 3:7
(m (test item):m (water)).

-

-

Flash point

138°C

2

ECHA

Auto flammability

377°C at 1,031 hPa

2

ECHA

Viscosity

58.0 mPa*s at 20°C

2

ECHA

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for fatty acids, tall-oil, ethoxylated.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No
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A.

ENVIRONMENTAL FATE SUMMARY
Summary

There are no biodegradation data on FAT. However, data on structurally similar substances suggest
FAT is biodegradable with potential to sorb to soils. It is not expected to readily bioaccumulate.
B.

Biodegradation

Data on the ready biodegradability of fatty acids, tall oil, ethoxylated (> 1 < 2.5) (CAS 61791-00-2) are
not available. Therefore, data on the ready biodegradability of the structurally related analogue
substance fatty acids, tall oil, ethoxylated (EO 5) (CAS No. 9004-96-0) is used as read-across in
accordance with Regulation (EC) No. 1907/2006, Annex XI, 1.5.
This read-across is justified because both target and source substance are structurally identical
(ethoxylated oleic acid) except for the fact that the source substance is slightly higher ethoxylated (5
EO) than the target substance (1-2.5 EO). This difference might lead to a slightly lower water
solubility of the target substance; however, since the solubility of both substances is rather high and
not limiting the bioaccessibility of the substances to aquatic microorganisms, is not considered to
influence the identical biodegradation behaviour of both substances. Both substances share the
same functional groups and the same mode of action (baseline toxicity caused by the long lipophilic
fatty acid chain). Thus, biotransformation can, with very high certainty, be assumed to be identical.
The test with the source substance was conducted according to OECD Guideline 301B, under GLP
conditions (ECHA). Domestic, non-adapted activated sludge was exposed to the test substance for 28
days at 22°C, and biodegradation was measured by CO2 consumption. After 28 days, the test
substance reached a biodegradation of 90 - 100%.
Based on the results for the read-across substance, fatty acids, tall oil, ethoxylated (EO > 1 < 2.5)
(CAS 61791-00-2) is considered to be readily biodegradable.
C.

Environmental Distribution

One study investigating the adsorption/desorption behaviour of fatty acids, tall-oil, ethoxylated (CAS
61791-00-2) is available. The study was performed according to GLP and OECD guideline 121 (ECHA).
Six different peaks were observed with log Koc values ranging from < 1.8 to > 5.63. The two main
components (> 85%) show log Koc values > 4. Thus, the substance shows moderate capacity to sorb
to sediments.
Thus, adsorption of fatty acids, tall-oil, ethoxylated to solid soil is expected.
D.

Bioaccumulation

The test substance consists of components with log Kow values in the range of 5 to > 10 (KOWWIN
v1.68) indicating a potential for bioaccumulation. But due to rapid environmental biodegradation,
metabolisation via enzymatic hydrolysis (monoesters and diesters) as well as sterical hindrance of
crossing biological membranes (high molecular weight of diesters) a relevant uptake and
bioaccumulation in aquatic organisms is not expected. This is supported by low BCF values of < 100
L/kg wet weight (BCFBAF v3.01, Arnot-Gobas, including biotransformation, upper trophic) calculated
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for different components of the UVCB (mono- and diester EO1 to EO5). Thus, taking all information
into account, the test substance is not considered to be bioaccumulative.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

The substance is of low acute toxicity concern to aquatic life.
B.

Aquatic Toxicity

Acute Studies
There are no aquatic toxicity data on the substance are listed on Table 3.
Table 3

Acute Aquatic Toxicity Studies on Fatty acids, tall-oil, ethoxylated*

Test Substance

Test Species

Endpoint

Results
(mg/L)
[WAF]

Kl. score

Fatty acids, tall-oil,
ethoxylated

Danio rerio

96-hour LL50

>100

1

Fatty acids, tall-oil,
ethoxylated

Daphnia magna

48-hour LL50

12.41

1

Fatty acids, tall-oil,
ethoxylated

Pseudokirchnerella
subcapitata

72-hour LL50

39.7

1

*All studies used the water accommodated fractions (WAFs) of the test substance.

Chronic Studies
No chronic data were available
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
FAT was noted to be readily biodegradable. Thus, the substance is not expected to meet the
screening criteria for persistence.
Modelling of a representative structure indicates FAT does not have the potential to bioaccumulate.
Thus, FAT does not meet the screening criteria for bioaccumulation.
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FAT did not exhibit substantial acute toxicity to fish, invertebrates or algae. Thus, FAT is not
expected to meet the screening criteria for toxicity.
The overall conclusion is that FAT is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for fatty acids, tall-oil, ethoxylated.
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SCREENING ASSESSMENT

Chemical Databases of Concern
Assessment Step
Chemical Name

Fatty acids, tall-oil, ethoxylated

CAS No.

61791-00-2

Overall PBT
Assessment 1

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BCFBAF

USEPA EPISuite module to estimate bioconcentration and bioaccumulation factors

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

European Commission

ECHA

European Chemicals Agency

EU

European Union

FAT

fatty acids, tall-oil, ethoxylated

g/cm3

grams per cubic centimetre

GLP

good laboratory practice

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

KOWWIN

USEPA program to estimate the organic carbon-normalised sorption coefficient for
soil and sediment

kPa

kilopascal

L/kg

litres per kilogram

LL

Loading level

mg/L

milligram per litre
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OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

TOFA

tall oil fatty acid

UVCB

Unknown or Variable Composition, Complex Reaction Products and Biological
Materials

WAF

water accommodated fraction
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FATTY ACID ESTER (CAS NO. 135800-37-2)
This dossier on fatty acid ester (CAS No. 135800-37-2) presents the most critical studies pertinent to
the risk assessment of fatty acid ester (CAS No. 135800-37-2) in its use in drilling muds. It does not
represent an exhaustive or critical review of all available data. The majority of information presented
in this dossier was obtained from the ECHA database that provides information on chemicals that
have been registered under the EU REACH (ECHA). Where possible, study quality was evaluated
using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Fatty acid ester is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Fatty acid ester is a UVCB substance. Fatty acid ester (CAS No. 135800-37-2) is readily biodegradable.
This substance has a low potential to bioaccumulate. It is highly insoluble in water and has high
adsorption potential; thus, sediment and soil are expected to be the main targets for environmental
distribution. Fatty acid ester (CAS No. 135800-37-2) is of low acute concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Fatty Acid Ester (CAS No. 135800-37-2)
CAS RN: 135800-37-2
Molecular formula: C16H32O2 to C24H48O2
Molecular weight: 256 to 352 g/mol
Synonyms: Fatty acids, C8-16, 2-ethylhexyl esters, Fatty acids, C8-16(even numbered), 2-ethylhexyl
esters
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Fatty Acid Ester
(CAS No. 135800-37-2)

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

Clear, slightly yellow liquid

2

ECHA

Melting Point

-53 to -30oC

1

ECHA

-

-

2

ECHA

Boiling Point
Density
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870 kg/m3 @ 20oC (calculated)

1

Property

Value

Klimisch score

Reference

Vapour Pressure

<0.029 Pa @ 20oC (calculated)

2

ECHA

Partition Coefficient (log Kow)

6.68 to 8.65* (calculated)

2

ECHA

Water Solubility

<0.05 mg/L @ 20oC (measured)

2

ECHA

Flash Point

186oC

1

ECHA

Auto flammability

235oC

2

ECHA

Viscosity

7.4 mPa s @ 20oC

2

ECHA

*Calculated from KOWWIN v 1.67 in EPISuite™ v. 4.00 (USEPA, 2017). Due to the fact that this substance is a long-chain
hydrocarbon which exceeds the applicability domain of KOWWIN, the value for log Kow is reported with restrictions. The
applicability domain covers log Kow up to 10 (maximum), so these values should be given as log Kow >10.

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for fatty acid ester.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Fatty acid ester (CAS No. 135800-37-2) is readily biodegradable. This substance has a low potential
to bioaccumulate. It is highly insoluble in water and has high adsorption potential; thus, sediment
and soil are expected to be the main targets for environmental distribution.
B.

Biodegradation

In an OECD 301 D test, 97% (2 mg/L) and >65% (5 mg/L) were degraded after 30 days, indicating that
fatty acid ester (CAS No. 135800-37-2) is readily biodegradable (ECHA) [Kl. score = 2].
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C.

Environmental Distribution

Adsorption/desorption
No experimental studies are available on fatty acid ester (CAS No. 135800-37-2). Using KOCWIN in
EPISuite™ (USEPA, 2017), the estimated Koc values of the surrogate dodecanoic acid, 2-ethylhexyl
ester from the molecular connectivity index (MCI) and from log Kow are 79,726 and 200,032 L/kg,
respectively (ECHA). [Kl. score = 2]
D.

Bioaccumulation

No experimental studies are available on fatty acid ester (CAS No. 135800-37-2). Using the BCFBAF
module in EPISuite™, the estimated BCF of the surrogate dodecanoic acid, 2-ethylhexyl ester is 1,054
L/kg based on a regression based estimate and 39.76 L/kg based on the Arnot-Gobas model which
includes biotransformation and upper trophic. There would be rapid metabolism of fatty acid esters
(initial hydrolysis by carboxylesterases) and excretion of linear aliphatic fatty acid esters from fish.
Thus, bioaccumulation is not expected (ECHA). [Kl. score = 2]
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Fatty acid ester (CAS No. 135800-37-2) is of low acute concern to aquatic organisms, at least in the
range of its water solubility.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on fatty acid ester (CAS No. 135800-37-2).
Table 3

Acute Aquatic Toxicity Studies on Fatty Acid Ester (CAS No. 135800-37-2)
Endpoint

Results (mg/L)

Klimisch
score

Reference

Zebrafish

96-hour LC50

>10,000*

2

ECHA

Daphnia magna

48-hour EC50

>100**

1

ECHA

1

ECHA

2

ECHA

Test Species

>100 (filtered test solution)

1

Daphnia magna

48-hour EL50

>100 (WAF)

Scenedesmus
subspicatus

72-hour EC50

<100
>100 (filtered test solution)

1

*There was increased turbidity of the test solutions with increasing concentrations; this indicates that effect
concentrations exceeded the solubility of the test substance in the test medium.
**An average of 50% of the Daphnia were glued to oil drops at the surface or remained glued to the vessel walls.
1NOEC = 100 mg/L.
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It should be noted that the water solubility of fatty acid ester (CAS No. 135800-37-2) is <0.05 mg/L
(ECHA).
Chronic Studies
A 21-day Daphnia reproduction test was conducted on fatty acid ester (CAS No. 135800-37-2). The
test substance was stirred for 16 hours to 7 days; after a settling period of 2 hours, the solution was
filtered through a glass fiber filter (activated with 1 mL NaOH and washed with deionised water).
There was 10% mortality at 100 mg/L, but no mortality in control and at 1 mg/L. For reproduction,
the EC50 and NOEC were >100 and >1 mg/L, respectively (ECHA) [Kl. score = 1].
C.

Terrestrial Toxicity

The 14-day LC50 of isopropyl myristate (CAS No. 110-27-0), a surrogate for fatty acid ester (CAS No.
135800-37-2), to earthworms was >20,000 mg/kg soil dry weight (ECHA). [Kl. score = 2]
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Fatty acid ester (CAS No. 135800-37-2) is readily biodegradable; thus it does not meet the screening
criteria for persistence.
Based on the estimated BCF values, fatty acid ester (CAS No. 135800-37-2) does not meet the
screening criteria for bioaccumulation.
The NOEC values from chronic aquatic toxicity studies on fatty acid ester (CAS No. 135800-37-2) are
greater than its water solubility. Thus, it does not meet the screening criteria for toxicity.
The overall conclusion is that fatty acid ester (CAS No. 135800-37-2) is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for fatty acid ester.
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SCREENING ASSESSMENT

Chemical Name

Fatty Acid Ester

CAS No.

135800-37-2

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BCFBAF

bioconcentration factor bioaccumulation factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EL

Effective loading

EU

European Union

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system
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KOCWIN

USEPA organic carbon partition coefficient estimation model

KOWWIN

USEPA program to estimate the organic carbon-normalised sorption
coefficient for soil and sediment

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligrams per litre

mL

millilitre

mPa s

millipascal second

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency

UVCB

Unknown or Variable Composition, Complex Reaction Products and
Biological Materials

WAF

water accommodated fraction
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FATTY ACID ESTER (CAS NO. 10024-47-2)
This dossier on fatty acid ester (CAS No. 10024-47-2) presents the most critical studies pertinent to
the risk assessment of fatty acid ester (CAS No. 10024-47-2) in its use in drilling muds. It does not
represent an exhaustive or critical review of all available data. The majority of information presented
in this dossier was obtained from the ECHA database that provides information on chemicals that
have been registered under the EU REACH (ECHA). Where possible, study quality was evaluated
using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Fatty acid ester is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Fatty acid ester (CAS No. 10024-47-2) is expected to be readily biodegradable. It is expected to have
a low potential for bioaccumulation. It is highly insoluble in water and has high adsorption potential;
thus, sediment and soil are expected to be the main targets for environmental distribution. Fatty
acid ester (CAS No. 10024-47-2) is of low acute concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Fatty Acid Ester (CAS No. 10024-47-2)
CAS RN: 10024-47-2
Molecular formula: C22H42O
Molecular weight: 338.58 g/mol
Synonyms: Isobutyl oleate; 2-methylpropyl (Z)-octadec-9-enoate; 9-octadecenoic acid (9Z)-, 2methylpropyl ester; oleic acid isobutyl ether; 2-methylpropyl (9Z)-octadec-9-enoate
3

PHYSICO-CHEMICAL PROPERTIES

No information is available on fatty acid ester (CAS No. 10024-47-2). Table 1 presents the physicochemical properties of a structurally similar compound, isopropyl oleate (CAS No. 112-11-8).
Table 1

Overview of the Physico-chemical Properties of Isopropyl Oleate

Property

Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

Liquid

2

ECHA

Melting Point

-20oC (measured)

2

ECHA

Boiling Point

230oC @ 2,666,45 Pa (measured)

2

ECHA
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Property

Value

Klimisch
score

Reference

Density

0.87 g/cm3 (measured)

2

ECHA

Vapour Pressure

0 Pa @ 20oC

2

ECHA

Partition Coefficient (log Kow)

5.79 @ 20oC (measured)

2

ECHA

Water Solubility

<0.15 mg/L (measured)

2

ECHA

Flash Point

175oC (measured)

2

ECHA

Auto flammability

240oC (measured)

2

ECHA

Viscosity

5.2 – 5.7 mm2/s @ 40 C (measured)

2

ECHA

4
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DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for fatty acid ester.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Fatty acid ester (CAS No. 10024-47-2) is expected to be readily biodegradable. It is expected to have
a low potential for bioaccumulation. It is highly insoluble in water and has high adsorption potential;
thus, sediment and soil are expected to be the main targets for environmental distribution.
B.

Biodegradation

In an OECD 301B test, degradation of isopropyl oleate was >67.9% within the 10-day window;
degradation was 98.2% after 28 days. These data indicate that isopropyl oleate is readily
biodegradable (ECHA). [Kl. score = 1]
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C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for fatty acid ester (CAS No. 10024-47-2). Using KOCWIN in
EPISuite™ (USEPA, 2017), the estimated Koc value from log Kow is 1,175,000 L/kg. The estimated Koc
value from the molecular connectivity index (MCI) is 241,700 L/kg.
D.

Bioaccumulation

No experimental studies are available on fatty acid ester (CAS No. 10024-47-2). Using the BCFBAF
module in EPISuite™ (USEPA, 2017), the estimated BCF for isobutyl oleate is 220.8 L/kg based on a
regression based estimate.
Bioaccumulation would also not be expected due to the rapid hydrolysis of fatty acid ester (CAS No.
10024-47-2) to the alcohol and fatty acid by the enzyme carboxylesterase. Both the alcohol and fatty
acid can be extensively metabolised and excreted.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Fatty acid ester (CAS No. 10024-47-2) is of low acute concern to aquatic organisms, at least in the
range of its water solubility.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on fatty acid ester (CAS No. 10024-47-2) and
surrogates.
Table 3

Acute Aquatic Toxicity Studies on fatty acid ester (CAS No. 10024-47-2) and
Surrogates.

Test Species

Endpoint

Results (mg/L)

Klimisch score

Reference

Cyprinus carpio

96-hour LC50

>100*

2

ECHA

Daphnia magna

48-hour EC50

>3,000**

2

ECHA

Scenedesmus
subspicatus

72-hour EC50

<100

2

ECHA

72-hour EL50

>100 (WAF)

NOEC

100 (WAF)

*Test substance is isopropyl oleate; droplets were seen at the surface of the test medium.
**Test substance is isopropyl palmitate (CAS No. 142-91-6). The ECHA database states: “Only the dissolved material was
applied to avoid physical influence of the test substance. Analytical retrieval of solved substance was below 0.1%.”
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Chronic Studies
A 21-day Daphnia reproduction study was conducted on fatty acid ester (CAS No. 10024-47-2). The
EL50 and a NOEL were >100 mg/L WAF (ECHA). [Kl. score = 2]
C.

Terrestrial Toxicity

The 14-day LC50 of isopropyl myristate (CAS No. 110-27-0) to earthworms was >20,000 mg/kg soil dry
weight (ECHA). [Kl. score = 2]
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Fatty acid ester (CAS No. 10024-47-2) is expected to be readily biodegradable; thus it does not meet
the screening criteria for persistence.
Based on the estimated BCF of 220.8 L/kg, fatty acid ester (CAS No. 10024-47-2) does not meet the
screening criteria for bioaccumulation.
There were no acute or chronic effects seen in the aquatic toxicity studies at the level of the water
solubility of fatty acid ester (CAS No. 10024-47-2) or its surrogates. Thus, it does not meet the
screening criteria for toxicity.
The overall conclusion is that fatty acid ester (CAS No. 10024-47-2) is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for the fatty acid ester.
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8

SCREENING ASSESSMENT

Chemical Name

fatty acid ester

CAS No.

10024-47-2

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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degrees Celsius
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Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BCFBAF

bioconcentration factor bioaccumulation factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram
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LC

lethal concentration

MCI

molecular connectivity index

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

mm /s

square millimetres per second

NOEC

no observed effective concentration

NOEL

no observed effect level

OECD

Organisation for Economic Co-operation and Development

Pa

Pascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency

WAF

water accommodated fraction

2
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FOOD RED 10
This dossier on Food Red 10 presents the most critical studies pertinent to the risk assessment of
Food Red 10 in its use in drilling muds. It does not represent an exhaustive or critical review of all
available data. Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Food Red 10 is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Food Red 10 is predicted to be inherently biodegradable; it is not expected to bioaccumulate. No
aquatic toxicity studies are available on Food Red 10. Based on QSAR modelling, it is expected to be
of low acute toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Disodium 5-acetamido-4-hydroxy-3-(phenyldiazenyl)naphthalene-2,7disulfonate
CAS RN: 3734-67-6
Molecular formula: C18H13N3Na2O8S2
Molecular weight: 509.42 g/mol
Synonyms: Disodium 5-acetamido-4-hydroxy-3-(phenyldiazenyl)naphthalene-2,7-disulfonate;
Disodium 5-acetamido-4-hydroxy-3-(phenyazol)naphthalene-2,7-disulfonate; Acid red 1; Food Red
10; Red 2G; potacyl carmine; amidonaphthol red; disodium (3E)-5-acetamido-4-oxo-3-(2phenylhydrazinylidene)naphthalene-2,7-disulfonate
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Food Red 10

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

Red powder or granules

2

ECHA

Melting Point

349.84oC (estimated*)

2

USEPA, 2017

Boiling Point

942.84oC (estimated*)

2

USEPA, 2017

Density

1.37 g/m3

4

ECHA
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Property

Value

Klimisch score

Reference

Vapour Pressure

~0 Pa (estimated*)

2

USEPA, 2017

Partition Coefficient (log Kow)

-4.79 (estimated*)

2

USEPA,
20162017

Water Solubility

3.957 mg/L (estimated)

2

USEPA, 2017

Flash Point

>60oC (calculated)

4

ECHA

*Estimated using QSAR models.

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for Food Red 10.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Food Red 10 is predicted to be inherently biodegradable; it is not expected to bioaccumulate.
B.

Biodegradation

No guideline biodegradation studies are available on Food Red 10. Based on the predictions of the
QSAR model BIOWIN v4.10 (USEPA, 2017), Food Red 10 is not readily biodegradable. BIOWIN models
2 and 3 predict that Food Red 10 biodegrades fast in week-months timeframe; where as BIOWIN
models 6 and 3 predict that Food Red 10 does not biodegrade fast in week-month time frame
(USEPA, 2017). For the purposes of this assessment, Food Red 10 is inherently biodegradable.
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C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for Food Red 10. Using KOCWIN in EPISuite™ (USEPA, 2017), the
estimated Koc value from the molecular connectivity index (MCI) is 779.4 L/kg.
D.

Bioaccumulation

No bioconcentration studies have been conducted on Food Red 10. The experimental log Kow of Food
Red 10 is -4.79 (ECHA). Using the BCFBAF model in EPISuite™ (USEPA, 2017), the estimated BCF of
Food Red 10 is 3.162 L/kg. Thus, Food Red 10 is not expected to bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

No aquatic toxicity studies are available on Food Red 10. Based on QSAR modelling, it is expected to
be of low acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

No experimental studies are available. Using ECOSAR in EPISuite™ (USEPA, 2017), the estimated
acute toxicity values are as follows: 96-hour LC50 in fish is 1,074 mg/L; the 48-hour EC50 in Daphnids is
12,403 mg/L; and the 96-hour EC50 in algae is 197 mg/L. All of these values are at least 10-fold higher
than the estimated water solubility of Food Red 10 of 3.957 mg/L. ECOSAR instructs that typically no
effects at saturation are reported if the effect level exceeds the water solubility by 10x.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Based on QSAR modelling, Food Red 10 is not readily biodegradable; thus, it meets the screening
criteria for persistence.
Based on a measured log Kow of -4.7 and a calculated BCF of 3.162 L/kg, Food Red 10 does not meet
the screening criteria for bioaccumulation.
There are no experimental data on the aquatic toxicity of Food Red 10. The estimated acute EC50
values for Food Red 10 in fish, invertebrates, and algae from QSAR modelling are >1 mg/L. Thus,
Food Red 10 does not meet the screening criteria for toxicity.
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The overall conclusion is that Food Red 10 is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for Food Red 10.
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SCREENING ASSESSMENT

Chemical Name

Food Red 10

CAS No.

3734-67-6

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BCFBAF

USEPA modelling program to estimate bioconcentration factor bioaccumulation
factors

BIOWIN

USEPA modelling program to estimate biological degradation

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

ECOSAR

USEPA modelling program to estimate aquatic toxicity

EU

European Union

g/m3

grams per cubic metre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model
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kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligrams per litre

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

QSAR

quantitative structure activity relationship

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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GLYCERINE
[GLYCEROL]
This dossier on glycerine presents the most critical studies pertinent to the risk assessment of
glycerine in its use in drilling muds. It does not represent an exhaustive or critical review of all
available data. The majority of information presented in this dossier was obtained from the OECDSIDS documents on glycerol (OECD, 2002), and from the ECHA database that provides information on
chemicals that have been registered under the EU REACH (ECHA). Where possible, study quality was
evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Glycerine is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Glycerine is readily biodegradable. It is not expected to bioaccumulate. Based on the estimated Koc
value, glycerine is expected to be highly mobile in sediment and soil. Glycerine is of low toxicity
concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Glycerol
CAS RN: 56-81-5
Molecular formula: C3H8O3
Molecular weight: 92.09 g/mol
Synonyms: Glycerine; glycerin; glycerol; glycyl alcohol; 1,2,3-propanetriol; trihydroxypropane
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Glycerine

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

Clear, water-white, viscous, sweettasting hygroscopic liquid.

2

ECHA

Melting Point

18.17oC

2

ECHA

Boiling Point

290oC

2

ECHA

Density

1.2611 g/ml or g/cm3 @ 20oC

2

ECHA

Vapour Pressure

<0.001 mm Hg at room temperature

2

ECHA
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Property

Value

Klimisch score

Reference

2

ECHA

Partition Coefficient (log Kow)

-1.75 @ 25oC (measured)

Water Solubility

Completely miscible @ 25 C

2

ECHA

Flash Point

195.6oC; 177oC; 199oC

2

ECHA

Auto flammability

370oC; 429oC

2

ECHA

Viscosity

1.41 Pa s @ 20 C

2

ECHA

4
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DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for glycerine.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Glycerine is readily biodegradable. It is not expected to bioaccumulate. Based on the estimated Koc
value, glycerine is expected to be highly mobile in sediment and soil.
B.

Biodegradation

Glycerine was readily biodegradable in an OECD 301D test. Degradation was 57% after 5 days, 84%
after 15 days, and 92% after 30 days (OECD, 2002) [Kl. score = 2].
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C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for glycerine. Using KOCWIN in EPISuite™ (USEPA, 2017), the
estimated Koc value from log Kow is 0.1345 L/kg. The estimated Koc value from the molecular
connectivity index (MCI) is 1 L/kg.
D.

Bioaccumulation

No bioconcentration studies have been conducted on glycerine. Glycerine is not expected to
bioaccumulate based on the experimental log Kow of -1.75 (ECHA).
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Glycerine is of low toxicity concern to environmental receptors.
Glycerine is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on glycerine.
Table 3
Test Species

Acute Aquatic Toxicity Studies on Glycerine
Endpoint

Results

Klimisch

(mg/L)

score

Reference

Oncorhynchus mykiss

96-hour LC50

54,000

2

ECHA

Sheepshead minnow

96-hour LC50

>11,000

2

ECHA

Daphna magna

24-hour EC50

>10,000

2

ECHA

8-day EC50

>10,000

2

Bringmann and
Kuehn, 1980; OECD,
2002

Scenedesmus quadricauda

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
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7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Glycerine is readily biodegradable and thus does not meet the screening criteria for persistence.
No bioconcentration studies are available for glycerine. The measured log Kow for glycerine is -1.75;
thus glycerine does not meet the screening criteria for bioaccumulation.
The acute EC50 values for glycerine in fish, invertebrates, and algae are >1 mg/L. Thus glycerine does
not meet the screening criteria for toxicity.
The overall conclusion is that glycerine is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for glycerine.
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SCREENING ASSESSMENT

Chemical Name

Glycerine

CAS No.

56-81-5

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-programinterface
B.

Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/mL

grams per millilitre
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IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mm

millimetre

OECD

Organisation for Economic Co-operation and Development

Pa s

pascal second

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set
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GLYOXAL
This dossier on glyoxal presents the most critical studies pertinent to the risk assessment of glyoxal
in its use in drilling muds. It does not represent an exhaustive or critical review of all available data.
The information presented in this dossier was obtained primarily from the OECD-SIDS documents on
glyoxal (OECD, 2005) and the ECHA database that provides information on chemicals that have been
registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Glyoxal is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Glyoxal is a non-volatile liquid at room temperature and is commonly supplied commercially as a
40% aqueous solution. Glyoxal is readily biodegradable and is not expected to bioaccumulate.
Glyoxal exhibits a low concern for toxicity to aquatic organisms, as well as to terrestrial invertebrates
and plants.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Oxalaldehyde
CAS RN: 107-22-2
Molecular formula: C2H2O2
Molecular weight: 58.04
Synonyms: 1,2-ethanedial, biforrmal, biformyl, ethandedial (9CI), ethandione, glyoxal, glyoxal
aldehyde, oxal,
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-Chemical Properties of Glyoxal

Property

Value

Klimisch
score

Reference

Physical state at 20oC
and 101.3 kPa*

Clear, slightly viscous liquid

1

ECHA

Melting Point*

-25oC

1

ECHA

-15oC

2

Boiling Point*

103.6oC @1,013 hPa

1

ECHA

Density*

1.27 @ 20oC

1

ECHA
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Klimisch
score

Reference

20.2 hPa @ 20oC

1

ECHA

23 hPa @ 23.9 C

2

-1.15 @ 23oC (pH 7)

1

ECHA

Property
Vapour Pressure*

Value

o

Partition Coefficient
(log Pow)*

-1 @ 23 C (pH 5)
o

-1.62 @ 23oC (pH 9)
Water Solubility*

Miscible at pH 5-9

1

ECHA

Flash Point*

Not measurable

2

ECHA

Auto flammability

285oC @ 1013 hPa

2

ECHA

Viscosity

At 20oC: 6.6 mm2/s (static), 8.37 mPa s (dynamic).

1

ECHA

2

ECHA

At 40 C: 3.38 mm /s (static), 4.25 mPa s (dynamic).
o

Henry’s Law Constant

2

<0 Pa m3/mol at 20oC and 1013 hPa

*40% glyoxal in water

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for glyoxal.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Glyoxal is readily biodegradable. Glyoxal is mobile in soil and it has a low potential for accumulation
in soil. It is also not expected to bioaccumulate based on the octanol-water partition coefficient.
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B.

Abiotic Degradation

Hydrolysis
Anhydrous glyoxal immediately reacts with water to form ethane bis-gemdiol, which is stable in
water. Polymerisation to acetals-semiacetals is possible, depending on concentration and pH (OECD,
2005).
C.

Biodegradation

The results from biodegradation studies are shown in Table 3. Glyoxal is readily biodegradable.
Table 3
Test Method

Biodegradation Studies on Glyoxal
Results

Klimisch
score

Reference

OECD 301A

>90% after 19 days

1

ECHA

OECD 301C

65% (BOD/ThOD), 98% (TOC removal) after 14 days

2

ECHA

OECD 301D

90% after 28 days

2

ECHA

D.

Environmental Distribution

Adsorption/desorption
An experimental Koc of a 40% aqueous solution of glyoxal was determined to be 2.1 L/kg from an
OECD TG 121 test (OECD, 2005; ECHA). [Kl. score = 1]
Distribution Modelling
According to a MacKay Level I fugacity model, all (100%) of the released glyoxal would be in the
water compartment (OECD, 2005). A MacKay Level III fugacity model gave the following results: air
(0.1%), water (45.6%), sediment (0.1%) and soil (54.2%). If released to air, glyoxal would rapidly
partition to soil and water; if released to soil and water, glyoxal would mostly remain in those
compartments and degradation would prevent partitioning from one compartment to the other
(OECD, 2005).
E.

Bioaccumulation

No experimental studies on glyoxal were identified. The octanol-water partition coefficient is -1.15
at pH 7 (ECHA), indicating a low potential for bioaccumulation.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Glyoxal exhibits a low concern for toxicity to aquatic organisms, as well as to terrestrial invertebrates
and plants.
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B.

Aquatic Toxicity

Acute Studies
Table 4 lists the results of acute aquatic toxicity studies conducted on glyoxal.
Table 4
Test Species

Acute Aquatic Toxicity Studies on Glyoxal
Endpoint

Results (mg/L)

Klimisch score

Reference

Golden orfe

96-hour LC50

186 - 272

2

ECHA

Common carp

96-hour LC50

>200

2

ECHA

Pimephales promelas

96-hour LC50

215

2

ECHA

Daphnia magna

48-hour EC50

101

2

ECHA

Scenedesmus
subspicatus

72-hour EC50
72-hour NOEC

>200
>100

2

ECHA

Scenedesmus
subspicatus

72-hour EC50
72-hour NOEC

>100
3.13

1

ECHA

Chronic Studies
The chronic aquatic toxicity studies conducted on glyoxal are listed in Table 5.
Table 5
Test Species

Chronic Aquatic Toxicity Studies on Glyoxal
Endpoint

Results (mg/L)

Klimisch score

Reference

Fathead minnow

34-day NOEC

112

1

ECHA

Daphnia magna

21-day NOEC

3.19

1

ECHA

C.

Terrestrial Toxicity

Table 6 lists the results of toxicity studies conducted on glyoxal with earthworms, soil
microorganisms and birds.
Table 6

Terrestrial Toxicity Studies on Glyoxal

Test Species (method)
Earthworm Eisenia fetida (OECD 207)
Soil microorganisms* (OECD 216)
Soil microorganisms* (OECD 217)

Endpoint

Results (mg/L)

Klimisch
score

Reference

14-day LC50

>398

1

ECHA

1

ECHA

1

ECHA

28-day EC50

>400

28-day EC10

>400

28-day EC50

>400

28-day EC10

240

*organic carbon content of soil = 1.34% dry weight

Glyoxal has also been evaluated in a terrestrial plants test: seedling emergence and seedling growth
test (OECD TG 208). The test material contained 40% glyoxal. The results are as follows (expressed as
active ingredient):
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Avena sativa (oats): 19-day EC50 value is >400 mg/kg soil dry weight based on emergence rate, fresh
matter, dry matter and shoot length. The NOECs were >400 mg/kg soil dry weight on tested
parameters.
Brassica napus (rapeseed): 19-day EC50 is >400 mg/kg soil dry weight based on emergence rate, fresh
matter, dry matter and shoot length. The NOEC was >400 mg/kg soil dry weight for seedling
emergence and 503 mg/kg soil dry weight for dry matter, fresh matter and shoot length.
Vicia sativa (vetch): 19-day EC50 is >400 mg/kg soil dry weight based on emergence rate, fresh
matter, dry matter and shoot length. The NOEC was >400 mg/kg soil dry weight for seedling
emergence and 203 mg/kg soil dry weight for fresh matter and dry matter (ECHA). [Kl. score = 1]
7
A.

CATEGORISATION AND OTHER CHARACTIERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Glyoxal is readily biodegradable; Therefore, it does not meet the screening criteria for persistence.
The estimated log Kow value for glyoxal is -1.15. Therefore, glyoxal does not meet the screening
criteria for bioaccumulation.
Chronic NOECs for fish, invertebrates and algae are available for glyoxal and the NOEC values are
>0.01 mg/L. Therefore, glyoxal does not meet the screening criteria for toxicity.
The overall conclusion is that glyoxal is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for glyoxal.
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8

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Glyoxal

CAS No.

Overall PBT
Assessment 1

107-22-2

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic

Revision date: August 2020

6

9

REFERENCES, ABBREVIATIONS AND ACRONYMS

A.

References

Department of the Environment, Water, Heritage and the Arts (DEWHA) (2009). Environmental risk
assessment guidance manual for industrial chemicals, Department of the Environment,
Water, Heritage and the Arts, Commonwealth of Australia.
ECHA. ECHA REACH database: https://echa.europa.eu/information-on-chemicals/registeredsubstances
European Chemicals Agency (ECHA). (2008). Guidance on Information Requirements and Chemical
Safety Assessment, Chapter R11: PBT Assessment, European Chemicals Agency, Helsinki,
Finland.
Klimisch, H.J., Andreae, M., and Tillmann, U. (1997). A systematic approach for evaluating the quality
of experimental and toxicological and ecotoxicological data. Regul. Toxicol. Pharmacol. 25:15.
OECD (2005). SIDS Initial Assessment Profile and Report for Glyoxal (CAS No. 107-22-2), UNEP
Publication. Available at: http://webnet.oecd.org/Hpv/UI/SIDS_Details.aspx?id=84452AF18EC7-4B1B-85BF-BB77012F6FBC
B.

Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BOD

Biological oxygen demand

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

mg/kg

milligrams per kilogram

mg/L

milligrams per litre
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mm2/s

square millimetres per second

mPa s

millipascal second

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

Pa m3/mol

pascal meter cubed per gram molecular weight

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

TG

Test Guideline

ThOD

Theoretical oxygen demand

TOC

Total organic carbon
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GRAPHITE
This dossier on graphite presents the most critical studies pertinent to the risk assessment of
graphite in its use in drilling muds. This dossier does not represent an exhaustive or critical review of
all available data. The majority of information presented in this dossier was obtained from the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Graphite is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Graphite is a naturally-occurring form of crystalline carbon. It is a native element mineral found in
metamorphic and igneous rocks. It is extremely soft, cleaves with very light pressure, and has a very
low specific gravity. In contrast, it is extremely resistant to heat and nearly inert in contact with
almost any other material.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Carbon
CAS RN: 7782-42-5
Molecular formula: [C]
Molecular weight: 12.011 g/mol
Synonyms: Carbon powder, carbon black
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Graphite

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

Odourless black solid powder

-

ECHA

Melting Point

600°C

-

ECHA

Boiling Point

Study not necessary according to
Annex VII column II REACHRegulation for substances with a
melting point higher than 300°C.

-

ECHA

Density

2.214 g/cm3

-

ECHA
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Property

Value

Klimisch score

Reference

Vapour Pressure

Study not necessary according to
Annex VII column II REACHRegulation for substances with a
melting point higher than 300°C.

1

ECHA

Partition Coefficient (log Kow)

Study not necessary according to
Annex VII column II REACHRegulation for inorganic
substances.

1

ECHA

Water Solubility

0 mg/L @ 25°C

1

ECHA

Flash Point

According to column 2 of Annex VII
REACH-regulation the study does
not need to be conducted because
the substance is inorganic.

1

ECHA

Auto flammability

Noncombustible Solid

1

ECHA

Viscosity

The study is technically not
feasible because the OECD test
guideline No. 114 is applicable to
liquids only.

1

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for graphite.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Graphite is an inorganic substance that is not subject to biodegradation, is not expected to
bioaccumulate, and has a low potential to adsorb to soil.
Revision date: August 2020

2

B.

Biodegradation

Graphite is an inorganic substance. According to Annex VII of the REACH regulations, biodegradation
testing for inorganic chemicals is not required.
C.

Environmental Distribution

Adsorption/desorption
No experimental adsorption/desorption data are available for graphite.
D.

Bioaccumulation

A bioaccumulation study is technically not feasible according to REACH Annex XI, point 2. Based on
its physicochemical properties it can safely be concluded that graphite is devoid of any
bioaccumulation potential.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Graphite is of low acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

The short-term fish toxicity was determined to be > 100 mg/L for the LC50 and > 100 mg/L for the
NOEC, following Testing guidelines OECD 201 as well as EU C1(ECHA) [Kl Score = 2].
The short-term toxicity for aquatic invertebrates (daphnids) was determined to be > 100 mg/L for
the EC50 and > 100 mg/L for the NOEC, following Testing guidelines OECD 202 as well EU C.2 (ECHA)
[Kl Score = 2].
Based in the result obtained by a valid GLP-OECD 201 study in algae with graphite as test item, no
toxic effects were found up to the highest tested concentration of 100 mg/L(ECHA) [Kl Score = 2].
Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
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Graphite is an inorganic mineral. Thus, biodegradation is not applicable to this substance. For the
purposes of this PBT assessment, the persistent criteria are not considered applicable to graphite.
OECD test guideline 305 on bioaccumulation in fish is applicable to chemical substances for which it
is possible to generate stable solutions in water. Graphite, however, is completely insoluble in
water.. In view of its insolubility, there is no bioaccumulation potential of graphite under realistic
natural conditions.
The NOECs from the acute aquatic toxicity studies on graphite are greater than 100 mg/L. Thus
graphite, does not meet the criteria for toxicity.
Thus, graphite is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for graphite.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Graphite

CAS No.

Overall PBT
Assessment 1

7782-42-5

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

NA

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

GLP

Good Laboratory Procedures

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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GUAR GUM
This dossier on guar gum presents the most critical studies pertinent to the risk assessment of guar
gum in its use in hydraulic fracturing fluids. This dossier does not represent an exhaustive or critical
review of all available data. Where possible, study quality was evaluated using the Klimisch scoring
system (Klimisch et al., 1997).
Screening Assessment Conclusion – Guar gum is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Guar gum (CAS No. 9000-30-0) is a resinous material derived from milled endosperm from guar
beans of the legume Cyamopsis tetragonolobus. Structurally, it is a galactomannan (high molecular
weight carbohydrate polymer) consisting of a main chain of D-mannose with a side chain of Dgalactose at approximately every second mannose unit. It is expected to be readily biodegradable
and not bioaccumulate. It has low acute toxicity concern for fish, but exhibits medium or possibly
high acute toxicity to invertebrates (Daphnia).
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Guar Gum
CAS RN: 9000-30-0
Molecular weight: 200,000 to 300,000 daltons (Glickman, 1969)
Molecular formula: Not applicable
Synonyms: GU-052, guar flour, guaran, gum guar, slocose
3

PHYSICO-CHEMICAL PROPERTIES

It is a beige powder. No additional information is available for this substance.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for guar gum.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No
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Convention, Protocol or other international control

Listed Yes or No?

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Guar gum is a carbohydrate polymer consisting of D-mannose and D-galactose sugars from the guar
plant or cluster bean. It is expected to be readily biodegradable, not bioaccumulate, and of low
aquatic toxicity.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Guar gum is a polysaccharide polymer. It has low acute toxicity concern for fish, but exhibits medium
or possibly high acute toxicity to invertebrates (Daphnia).
B.

Aquatic Toxicity

The 96-hour LC50 for Oncorhynchus mykiss is 218 mg/L (Biesinger et al., 1976). [Kl. score = 2]
The 48-hour and 96-hour LC50 values for Daphnia magna are 42 mg/L and <6.2 mg/L, respectively
(Biesinger et al., 1976). [Kl. score = 2]
Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Guar gum is a naturally occurring polysaccharide from the guar plant or cluster bean; it is expected
to be readily biodegradable. Thus it is not expected to meet the screening criteria for persistence.

Revision date: August 2020

2

The molecular weight of guar gum ranges from 200,000 to 300,000 daltons and is water-soluble.
Thus guar gum is not expected to meet the criteria for bioaccumulation.
The 96-hour LC50 value for Daphnia is <6.2 mg/L. Thus guar gum may potentially meet the screening
criteria for toxicity.
Therefore, guar gum is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for guar gum.
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SCREENING ASSESSMENT

Chemical Name

Guar Gum

CAS No.

9000-30-0

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

Potentially Yes

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

LC

lethal concentration

mg/L

milligrams per litre

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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HEMICELLULASE ENZYMES
This dossier on hemicellulase enzyme presents the most critical studies pertinent to the risk
assessment of hemicellulase enzyme in its use in hydraulic fracturing fluids. It does not represent an
exhaustive or critical review of all available data. Where possible, study quality was evaluated using
the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Hemicellulase enzymes are classified as a tier 1 chemical and
require a hazard assessment only.
1

BACKGROUND

Hemicellulase enzymes are catalytic proteins or polypeptides that consist of amino acids coupled via
peptide bonds. Hemicellulases are a group of enzymes that break down hemicellulose, which are
polysaccharides that are present in cell walls of all terrestrial plants. These polysaccharides have a β(1→4)-linked backbone and are composed of pentoses (xylose, arabinoses), hexoses (mannose,
glucose, galactose), and sugar acids. No information was located on the physico-chemical properties,
environmental fate, human health and ecological toxicity of hemicellulase enzymes. There are,
however, data on cellulase enzymes (they cleave the ß-1,4-glycosidic bonds in cellulose), which are
expected to have similar properties to the hemicellulase enzymes. Cellulase enzyme is readily
biodegradable, and is expected not to bioaccumulate or adsorb to soil. Cellulase enzymes have a
moderate acute toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Hemicellulase
CAS RN: 9025-56-3
Molecular weight: 20,000 to 80,000 Daltons (based on cellulase enzyme)
Molecular formula: Not applicable
Synonyms: Hemicellulase
3

PHYSICO-CHEMICAL PROPERTIES

No information is available on the hemicellulase enzymes.
Cellulases, as pure enzyme, are white crystals or powder (HERA, 2005). An octanol-water partition
coefficient (Kow) for cellulase enzymes is not available. However, the log Kow of glucoamylase, which
cleaves 1,4–α-D-glycosidic linkages, was experimentally determined to be <1.3 at 20oC (ECHA). [Kl.
score = 1]
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4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for hemicellulose enzymes.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

No information was located on the environmental fate of hemicellulase enzymes. Cellulase enzymes
are readily biodegradable and are expected not to bioaccumulate or adsorb to soil.
B.

Biodegradation

No information is available on the hemicellulase enzymes.
A cellulase enzyme was readily biodegradable in an OECD 301F test. There was approximately 10%
degradation after one day; approximately 60% after 5 days; and 129% after 28 days (ECHA). [Kl.
score = 1]
Three different cellulase enzymes were considered readily biodegradable based on the results of
OECD 301C and 301E tests (HERA, 2005) [Kl. scores = 1]. In an OECD 301E test, there was 84% DOC
removal of the enzyme Carezyme after 28 days. In another OECD 301E test, there was 92% DOC
removal of the enzyme Clazinase® after 28 days. In an OECD 301C test, BOD/COD was 78% after 28
days (HERA, 2005).
C.

Environmental Distribution

Adsorption/desorption
Proteins, such as the hemicellulase enzymes, would not be expected to adsorb to soil. HERA (2005)
listed a Koc value of <1.3 for detergent amylases, cellulases and lipases that was calculated according
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to the EU Technical Guidance Document (EC, 2003). No further information was provided.
Bioaccumulation
No bioaccumulation studies were located on the hemicellulase enzymes. Hemicellulase enzymes are
not expected to bioaccumulate due to their high molecular weight and their octanol water partition
coefficient. Moreover, hemicellulases are rapidly biotransformed in organisms to lower molecularweight protein fragments by proteolytic enzymes (proteases), and eventually to the basic amino
acids by peptidase enzymes.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

No information is available on the hemicellulase enzymes. Cellulase enzymes have a moderate
acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
No information is available on the hemicellulase enzymes. Table 2 lists the results of acute aquatic
toxicity studies on the cellulase enzymes.
Table 2
Test Species
Oncorhynchus mykiss

Acute Aquatic Toxicity Studies on Cellulase Enzymes
Endpoint

Results (mg/L)

Klimisch
score

Reference

96-hour LC50

>100*

1

ECHA

330*

4

HERA (2005)

>100*

1

ECHA

>52.1**
Brachydanio rerio

96-hour LC50

Daphnia magna

48-hour EC50

>52.1**
Daphnia magna

48-hour EC50

>1,000**

4

HERA (2005)

Daphnia magna

48-hour EC50

1,000**

4

HERA (2005)

Pseudokirchneriella
subcapitata

72-hour EC50

>100*

1

ECHA

Scenedesmus subspicatus

72-hour EC50

4

HERA (2005)

>52.1**
>1,000**

*Total organic solids.
**Active enzyme protein.

Chronic Studies
No studies are available.
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C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Hemicellulase enzymes are expected to be readily biodegradable based on data from cellulase
enzyme studies; thus, it does not meet the screening criteria for persistence.
Hemicellulase enzymes have a high molecular weight, hydrophilic properties (high water solubility,
log Kow <1.3) and are readily biotransformed in organisms by proteases and peptidases. Thus,
hemicellulase enzymes do not meet the screening criteria for bioaccumulation.
There are no aquatic toxicity studies on the hemicellulase enzymes. The acute EC50 values on the
cellulase enzymes are >1 mg/L in fish, invertebrates and algae. Thus, the hemicellulase enzymes are
not expected to meet the criteria for toxicity.
The overall conclusion is that the hemicellulase enzymes are not PBT substances.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for hemicellulase enzymes.
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8

SCREENING ASSESSMENT

Chemical Name

Hemicellulase Enzymes

CAS No.

9025-56-3

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

aep

active enzyme protein

AICS

Australian Inventory of Chemical Substances

BOD

biological oxygen demand

COC

constituent of concern

COD

Chemical oxygen demand

DEWHA

Department of the Environment, Water, Heritage and the Arts

DOC

dissolved organic carbon

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

LC

lethal concentration

mg/L

milligrams per litre
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OECD

Organisation for Economic Cooperation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemical Substances

SGG

Synthetic Greenhouse Gases
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HYDROTREATED LIGHT PETROLEUM DISTILLATE
This dossier on hydrotreated light petroleum distillate presents the most critical studies pertinent to
the risk assessment of this substance in its use in drilling muds and hydraulic fracturing fluids. This
dossier does not represent an exhaustive or critical review of all available data. The majority of
information presented in this dossier was obtained from the ECHA database that provides
information on chemicals that have been registered under the EU REACH (ECHA). Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Hydrotreated light petroleum distillate is classified as a tier 1
chemical and requires a hazard assessment only.
1

BACKGROUND

Hydrotreated light petroleum distillate is a complex combination of hydrocarbons obtained by
treating a petroleum fraction with hydrogen in the presence of a catalyst. It consists of hydrocarbons
having carbon numbers predominantly in the range of C9 through C16 and boiling in the range of
approximately 150°C to 290°C (302°F to 554°F).
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Hydrotreated light petroleum distillate
CAS RN: 64742‐47‐8
Molecular formula: C48H94
Molecular weight: (UVCB)
Synonyms: Distillates, petroleum, hydrotreated light
3

PHYSICO‐CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico‐chemical Properties of HYDROTREATED LIGHT
PETROLEUM DISTILLATE

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

Liquid

2

ECHA

Melting Point

The study did not need to be
conducted because the freezing point
is below ‐20°C.

1

ECHA

Boiling Point

‐90 to 320°C.

‐

‐

Density

0.77 to 0.85 g/cm3 at 15 deg Celsius

2

ECHA

Vapour Pressure

<1 to 3.7 kPa at 37.8°C

2

ECHA
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Property

Value

Partition Coefficient (log Kow)

Klimisch score

Reference

2

ECHA

>10*
‐18

Water Solubility

3.718 x 10 *

2

ECHA

Flash Point

29 ‐ 70°C

1

ECHA

Auto flammability

220 ‐ 250°C (for kerosenes)

2

ECHA

Viscosity

0.00164Pa.s@ 20oC

2

ECHA

*Calculated from KOWWIN v 1.67 in EPISuite™ v. 4.00 (USEPA, 2017). Due to the fact that this substance is a long‐chain
hydrocarbon which exceeds the applicability domain of KOWWIN, the value for log Kow is reported with restrictions. The
applicability domain covers log Kow up to 10 (maximum), so these values should be given as log Kow >10.

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for hydrotreated light petroleum distillates.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Representative substances are expected to be readily biodegradable. They have a low potential to
bioaccumulate. They are highly insoluble in water and have high adsorption potential. While
sediment and soil are expected to be the main targets for environmental distribution,
biodegradation potential is expected to offset sorption In fact, fugacity modelling suggest that
accumulation in sediment is expected to be several orders of magnitude less than 1%, relative to
soil, water and air compartments.
B.

Biodegradation

Kerosenes are readily to inherently biodegradable. In the supporting OECD 301 study, naphtha
solvents were readily biodegraded in 28 days but not within the 10‐day window. The mean of three
samples was 61% theoretical biological oxygen demand on Day 28. In a valid OECD 301F supporting
study Kerosene Mid‐Blend was not considered readily biodegradable in 28 days, with less than 60%
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degradation on day 28 (58.6%). However, according to USEPA guidance for biodegradability, it is
considered inherently biodegradable because significant degradation occurred). On the basis of this
and the known properties of hydrocarbons in the range C9 to C16, kerosenes are often considered
not readily biodegradable; but as they can be degraded by microorganisms, they are regarded as
being inherently biodegradable.
C.

Environmental Distribution

Adsorption/desorption
No experimental studies are available on the substance. Using KOCWIN in EPISuite™ (USEPA, 2017),
the estimated Koc values for a similar substance is 1 x 1010 from the molecular connectivity index
(MCI) method. Bioaccumulation
No experimental studies are available on the substance. Using BCFBAF in EPISuite™, the estimated
BCF of a representative substance is 0.893 L/kg based on the Arnot‐Gobas model that includes
biotransformation and upper trophic. Thus, bioaccumulation is not expected (ECHA). [Kl. score = 2]
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

The substance is of low acute concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on hydrotreated light petroleum distillate
surrogates.
Table 3

Acute Aquatic Toxicity Studies on Hydrotreated Light Petroleum Distillate
Surrogates
Endpoint

Results (mg/L)

Klimisch
score

Reference

Oncorhynchus mykiss

96‐hour LL50

2‐5

1

ECHA

Daphnia magna

48‐hour EL50

1.4

1

ECHA

Raphidocelis
subcapitata

72‐hour EC50

<1‐3 (average of 2)

1

ECHA

Selenastrum
capricornutum

72‐hour EC50

3.7

2

ECHA

Test Species

Chronic Studies
There are no long‐term toxicity studies on fish. A single long term study on invertebrates is discussed
below.
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In a 21‐day semi‐static chronic reproductive toxicity test (OECD 211; KS = 1) on Daphnia magna,
hydrodesulfurised kerosene was evaluated using water accommodated fraction methodology. The
actual loading rates were 0 (control), 0.08, 0.19, 0.48, 1.2 and 3.0 mg/L. Under the conditions of this
test, the 21‐day chronic reproductive NOEL for kerosene is 0.48 mg/L. The LOEL is 1.2 mg/L. The EL50
based on reproduction is 0.89 mg/L (ECHA).
C.

Terrestrial Toxicity

There are no terrestrial toxicity studies for this substance.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
The substance or similar compounds are readily biodegradable; thus they do not meet the screening
criteria for persistence.
Based on the estimated BCF values, derived from EPISuite estimates (BCF = 3.162 L/kg wet‐weight)
the substance does not meet the screening criteria for bioaccumulation.
The NOEC values from acute and chronic aquatic toxicity studies on the substance indicate it does
not meet the screening criteria for toxicity.
Therefore, hydrotreated light petroleum distillates are not PBT substances.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for hydrotreated light petroleum distillates.
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SCREENING ASSESSMENT

Chemical Databases of Concern
Assessment Step
Chemical Name

Hydrotreated Light Petroleum Distillates

CAS No.

64742‐47‐8

Overall PBT
Assessment 1

Persistence Assessment
Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Not a PBT

Risk Assessment Actions
Required3

1

Footnotes:
1 ‐ PBT Assessment based on PBT Framework.
2 ‐ Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

°F

degrees Fahrenheit

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BCFBAF

bioconcentration factor/bioaccumulation factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EL

effect level

EU
g/cm

European Union
3

grams per cubic centimetre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model
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KOWWIN

USEPA modelling program to estimate the organic carbon‐normalised
sorption coefficient for soil and sediment

kPa

kilopascal

L/kg

litres per kilogram

LL

Lethal loading

MCI

molecular connectivity index

mg/L

milligrams per litre

NOEC

no observed effective concentration

OECD

Organisation for Economic Co‐operation and Development

Pa.s

pascal second

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency

UVCB

Unknown or Variable Composition, Complex Reaction Products and
Biological Materials
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IRON OXIDE
This dossier on iron oxide presents the most critical studies pertinent to the risk assessment of iron
oxide in its use in drilling muds. It does not represent an exhaustive or critical review of all available
data. The information presented in this dossier was obtained primarily from the ECHA database that
provides information on chemicals that have been registered under the EU REACH (ECHA). Where
possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Iron oxide is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Iron oxide is an inorganic compound. It is partially soluble in water, dissociating into iron and
hydroxyl ions; both are ubiquitous in the environment. The ions will not adsorb on particulate
matter or surfaces and will not accumulate in living tissues. Iron oxide is of low toxicity concern to
aquatic and terrestrial organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): diiron(3+) trioxidandiide
CAS RN: 1309-37-1
Molecular formula: Fe2O3
Molecular weight: 177.7 g/mol
Synonyms: Hydrous ferric oxide, Iron oxide (Fe2O3), hydrate iron (III) oxide monohydrate, Iron oxide
(Fe2O3), hydrate
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Iron Oxide

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

Red solid

1

ECHA

Melting Point

1,565 °C

1

ECHA

Boiling Point

In accordance with REACH Annex VII
(ECHA), the study does not need to
be conducted, as the substance has a
melting point > 300°C.

1

ECHA

Density

5.25 g/cm³

1

ECHA
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Property

4

Value

Klimisch score

Reference

Vapour Pressure

In accordance with column 2 of
REACH Annex VII (ECHA), the study
does not need to be conducted, as
the substance has a melting point
above 300°C.

-

-

Partition Coefficient (log Kow)

In accordance with column 2 of
REACH Annex VII (ECHA), the study
does not need to be conducted as
the substance is inorganic.

-

-

Water Solubility

With a loading of 10 g/L diiron
trioxide to water at pH8 the
dissolved iron was determined to be
< 1 µg/L.

1

ECHA

Flammability

In diiron trioxide, the iron ion is
already in its maximum oxidation
stage of +III. Further oxidation is not
possible. Therefore, this substance
will not react with oxygen or air.
Diiron trioxide is not flammable.

1

ECHA

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for iron oxide.
Table 2

Existing International Controls

Convention, Protocol or other international control

5

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

ENVIRONMENTAL FATE SUMMARY

As an inorganic substance, iron oxide is expected to disassociate in the environment to its respective
cation and anion as limited by its aqueous solubility and pH.
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In soil, as well as in sediment-water systems, iron oxide will react and release iron ions and hydroxyl
ions. Therefore, relevant information on adsorption/desorption of iron oxide can be broadened to
data on adsorption/desorption of iron and magnesium. The behaviour of hydroxyl ions depends on
the pH buffer capacity of the tested medium. The pH buffer capacity is controlled by a whole range
of processes (mineral dissolution/precipitation, protonation/deprotonation of pH dependent charge
sites, reaction with CO2, biological processes, etc.) and as such, partition coefficients are not relevant
for the fate and behaviour of OH- in soils or sediment
6

ENVIRONMENTAL EFFECTS SUMMARY

As based on the physico-chemical properties and its extremely low water solubility, the substances
of the "Iron Oxides Category" (iron oxides) are expected to have a low potential for adsorption, and
studies on adsorption / desorption do not need to be conducted. All category members are
ubiquitous in the environment. Iron, manganese and zinc are essential elements for humans,
animals, plants and microorganisms. The Henry’s law constant (HLC) and the distribution of iron
oxides in the environment are not calculated according to the Mackay fugacity model, because the
substances are inorganic and have an extremely low vapour pressure at ambient temperature. Iron
oxides are not volatile from aqueous suspensions. In the atmosphere, iron oxide substances will exist
solely in the particulate phase and may be removed from the air by wet and dry deposition.
A.

Summary

Iron oxide is of low toxicity concern to aquatic and terrestrial organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on iron oxide.
Table 3

Acute Aquatic Toxicity Studies on Iron Oxide
Endpoint

Results (mg/L)

Klimisch
score

Reference

Brachydanio rerio

96-hour LC50

>/= 50000 mg/L

1

ECHA

Daphnia magna

48-hour EC50

>/= 100 mg/L

1

ECHA

Test Species

Chronic Studies
In accordance with section 1 of REACH Annex XI (ECHA), the study on long-term toxicity to fish does
not need to be conducted. Natural baseline iron concentrations in the aquatic environment are
already much higher than the reported saturation concentrations of iron oxides in the environment.
As such, it is unlikely that iron ions released from iron oxides would inhibit growth and proliferation
of aquatic plants, animals or microorganisms.
C.

Terrestrial Toxicity

No data are available on the effects of iron oxides on terrestrial organisms. Iron is ubiquitous in the
environment. It comprises some 5% of the earth's crust. Iron oxides are widespread in soils. Iron

Revision date: August 2020

3

occurs mostly in the form of its oxides. The predominant iron mineral in soils is goethite (alphaFeOOH). The most important iron ores are magnetite (Fe3O4) and hematite (alpha-Fe2O3).
The interstitial water of the soil is in contact with natural iron oxide minerals. Its concentrations of
iron-, manganese- and zinc ions depend on several environmental factors (e.g. duration of contact,
temperature and presence of humic substances) and natural complexions (e.g. siderophores). Input
of iron oxide pigments will not increase the "saturation" concentrations, and it is very unlikely that
synthetic pigments have any significant effect on ion contents in soil water or on other soil
properties. On the other hand, if the iron oxides would increase the soil content of iron-,
manganese- and zinc ions, this would be a fertilizing effect in line with the purpose of sewage sludge
application on agricultural land.
Performing a test is scientifically not necessary, as the category members are inert inorganic oxides
of iron which resemble naturally occurring iron oxides. Even under worst case conditions, an
inhibitory effect of synthetic iron oxide pigments is not likely to be exerted on soil organisms.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Iron oxide is an organic salt that dissociates to iron and hydroxyl ions in aqueous solutions.
Biodegradation is not applicable to these inorganic ions; both iron and hydroxyl ions are also
ubiquitous and are present in most water, soil and sediment. For the purposes of this PBT
assessment, the persistent criteria are not considered applicable to this inorganic salt.
Acute aquatic toxicity data are >1 mg/L. There are no chronic toxicity data for this substance. Thus,
iron oxide does not meet the screening criteria for toxicity.
The overall conclusion is that iron oxide is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for iron oxide.
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8

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Iron oxide

CAS No.

Overall PBT
Assessment 1

1309-37-1

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic

Revision date: August 2020

5

9

REFERENCES, ABBREVIATIONS AND ACRONYMS

A.

References

Department of the Environment, Water, Heritage and the Arts (DEWHA). (2009). Environmental risk
assessment guidance manual for industrial chemicals, Department of the Environment,
Water, Heritage and the Arts, Commonwealth of Australia.
ECHA. ECHA REACH database: https://echa.europa.eu/information-on-chemicals/registeredsubstances
European Chemicals Agency (ECHA). (2008). Guidance on Information Requirements and Chemical
Safety Assessment, Chapter R11: PBT Assessment, European Chemicals Agency, Helsinki,
Finland.
Klimisch, H.J., Andreae, M., and Tillmann, U. (1997). A systematic approach for evaluating the quality
of experimental and toxicological and ecotoxicological data. Regul. Toxicol, Pharmacol. 25:15.
B.

Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

HLC

Henry’s law constant

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

µg/L

micrograms per litre
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ISOPROPANOL
This dossier on isopropanol presents the most critical studies pertinent to the risk assessment of
isopropanol in its use in drilling muds. It does not represent an exhaustive or critical review of all
available data. Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Isopropanol is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Isopropanol is readily biodegradable, and it is not expected to bioaccumulate. It has a low tendency
to bind to soil or sediment. Isopropanol is of low toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Propan-2-ol
CAS RN: 67-63-0
Molecular formula: C3H8O
Molecular weight: 60.1 g/mol
Synonyms: Isopropanol, isopropyl alcohol, 2-propanol, sec-propyl alcohol, dimethylcarbinol
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Isopropanol

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

Colourless liquid

2

ECHA

Melting Point

-88.5oC; -89.5oC

2

ECHA

Boiling Point

82.5oC; 82.3oC

2

ECHA

Density

0.8 g/cm3

2

ECHA

Vapour Pressure

44 hPa @ 20 C; 60.2 hPa @ 25 C

2

ECHA

Partition Coefficient (log Kow)

0.05 @ 25oC

2

ECHA

Water Solubility

Miscible

2

ECHA

Flash Point

11.7oC; 12oC

2

ECHA

Auto flammability

455.6oC; 399oC

2

ECHA
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1

Property

Value

Flammability Limits

Klimisch score

Reference

2

ECHA

2

ECHA

2% Lower explosion limit
13% Higher explosion limit

Viscosity

4

2.038 mPa s @ 25oC

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for isopropanol.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Isopropanol is readily biodegradable. It is not expected to bioaccumulate. Isopropanol has a low
tendency to bind to soil or sediment.
B.

Biodegradation

Aerobic biodegradation of isopropanol has been shown to occur rapidly under non-acclimated
conditions, based on a result of 49% biodegradation from a 5-day BOD test (Bridie et al., 1979).
Additional biodegradation data developed using standardised test methods show that isopropanol is
readily biodegradable in both freshwater and saltwater media (72 to 78% biodegradation in 20 days)
(Price et al., 1974).
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for isopropanol. Using KOCWIN in EPISuite™ (USEPA, 2017), the
estimated Koc value from log Kow is 3.478 L/kg. The estimated Koc value from the molecular
connectivity index (MCI) is 1.53 L/kg.
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D.

Bioaccumulation

Bioconcentration of isopropanol in aquatic organisms is not expected to occur based on a measured
log Kow of 0.05 (ECHA).
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Isopropanol is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
The 96-hour LC50 in Pimephales promelas is 9,640 mg/L (Veith et al., 1983) [Kl score = 2]. The 24-hour
EC50 in Daphnia magna is >10,000 mg/L (Bringmann and Kuehn, 1977) [Kl. score = 2]. The 7-day
toxicity threshold value for a freshwater algae was determined to be 1,800 mg/L (Bringmann and
Kuehn, 1980) [Kl. score = 2].
Chronic Studies
The 16- and 21-day NOEC values for Daphnia magna were 141 and 30 mg/L, respectively (Hermens,
1985; OECD, 1977a,b) [Kl. score = 4].
C.

Terrestrial Toxicity

An EC50 value of 2,100 mg/L was determined from a lettuce seed germination test (Reynold, 1977)
[Kl. score = 2].
7
A.

CATEGORISATION AND OTHER CHARCTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Isopropanol is readily biodegradable; thus it does not meet the screening criteria for persistence.
Based on a measured log Kow of 0.05 and a calculated BCF of 1, isopropanol does not meet the
screening criteria for bioaccumulation.
The chronic toxicity data on isopropanol show a NOEC of >0.1 mg/L. The acute EC50 values for
isopropanol in fish, invertebrates and algae are >1 mg/L. Thus, isopropanol does not meet the
screening criteria for toxicity.
The overall conclusion is that isopropanol is not a PBT substance.
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B.

Other Characteristics of Concern

No other characteristics of concern were identified for isopropanol.
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SCREENING ASSESSMENT

Chemical Name

Isopropanol

CAS No.

67-63-0

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic

Revision date: August 2020

5

9
A.

REFERENCES, ABBREVIATIONS AND ACRONYMS
References

Bridie, A.L., Wolff, C.J.M., and Winter, M. (1979). BOD and COD of some petrochemicals. Water Res.
13: 627-630.
Bringmann, G., and Kuehn, R. (1977). Results of the damaging effect of water pollutants on Daphnia
magna. Z. Wasser Abwasser Forsch. 10: 161-166.
Bringmann, G., and Kuehn, R. (1980). Comparison of the toxicity thresholds of water pollutants to
bacteria, algae, and protozoa in the cell multiplication inhibition test. Water Res. 14: 231241.
Department of the Environment, Water, Heritage and the Arts [DEWHA]. (2009). Environmental risk
assessment guidance manual for industrial chemicals, Department of the Environment,
Water, Heritage and the Arts, Commonwealth of Australia.
ECHA. ECHA REACH database: https://echa.europa.eu/information-on-chemicals/registeredsubstances
European Chemicals Agency [ECHA]. (2008). Guidance on Information Requirements and Chemical
Safety Assessment, Chapter R11: PBT Assessment, European Chemicals Agency, Helsinki,
Finland.
Hermens, J. (1985). Quantitative structure activity relationships and mixture toxicity studies of
alcohols and chlorohydrocarbons: effects on growth of Daphnia magna. Aquatic Toxicol. 6:
209-217.
Klimisch, H.J., Andreae, M., and Tillmann, U. (1997). A systematic approach for evaluating the quality
of experimental and toxicological and ecotoxicological data. Regul. Toxicol. Pharmacol. 25:15.
OECD (1997a). IUCLID Data Set for 2-Propanol (CAS No. 67-63-0), UNEP Publications.
OECD (1997b). Screening Information Dataset (SIDS) Initial Assessment Report for 2-Propanol (CAS
No. 67-63-0), UNEP Publications.
Price, K.S., Waggy, G.T., and Conway, R.A. (1974) Brine shrimp bioassay and seawater BOD of
petrochemicals. J. Water Pollut. Contr. Fed., 46: 63-77.
Reynold, T. (1977). An anomalous effect of isopropanol on lettuce germination. Plant Sci. Lett. 15:
25-28.

Revision date: August 2020

6

USEPA. (2017). EPISuite™ v. 4.11, United States Environmental Protection Agency, Office of Pollution
Prevention and Toxics and Syracuse Research Corporation. Available at:
https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface.
Veith, G.D., Call, D.J. & Brooke, L.T. (1983). Estimating the Acute Toxicity of Narcotic Industrial
Chemicals to Fathead Minnows. In: Bishop, W.E., Cardwell, R.D. & Heidolph, B.B. Eds.
Aquatic Toxicology and Hazard Assessment: 6th Symp., ASTM STP 802, Philadelphia (USA), p.
90 - 97.
B.

Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BOD

Biological oxygen demand

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA modelling program to estimate the organic carbon-normalised
sorption coefficient for soil and sediment

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligrams per litre

mPa s

millipascal second

NOEC

no observed effective concentration

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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LACTOSE
This dossier on lactose presents the most critical studies pertinent to the risk assessment of lactose
in its use in hydraulic fracturing fluids. It does not represent an exhaustive or critical review of all
available data. Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Lactose is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Lactose is a disaccharide sugar composed of galactose and glucose. It is naturally synthesised in the
mammary gland of virtually all mammals, occurring in milk at levels between 1 and 7%. No
biodegradation studies were found on lactose. As a disaccharide of galactose and glucose sugars,
lactose would be expected to be readily biodegradable. It would also not be expected to
bioaccumulate or adsorb to sediments or soil. Lactose is expected to be of low toxicity concern to
aquatic organisms based on QSAR modelling results.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): β-D-galacto-hexopyranosyl-(1→4)-α-D-glucose
CAS RN: 63-42-3
Molecular formula: C12H22O11
Molecular weight: 342.3 g/mol
Synonyms: Lactose; alpha-lactose; lactose anhydrous; β-D-galacto-hexopyranosyl-(1->4)-α-D-glucohexopyranose; β-D-galactopyranosyl-4)-α-D-glucopyranose; α-D-glucopyranose, 4-O- β-Dgalactopyranosyl3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Lactose

Property

Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

White, crystalline powder

4

Lide (2007)

Melting Point

254oC

4

Lide (2007)

Density

o

1.59 g/cm @ 20 C

4

Lide (2007)

Partition Coefficient (log Kow)

-5.03 (estimated)

-

USEPA (2017)
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1

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for lactose.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

No biodegradation studies were found on lactose. As a disaccharide of galactose and glucose sugars,
lactose would be expected to be readily biodegradable. It would also not be expected to
bioaccumulate or adsorb to sediments or soil.
Using KOCWIN in EPISuite™ (USEPA, 2017), the estimated Koc values from the molecular connectivity
index (MCI) is 1 L/kg.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Lactose is expected to be of low toxicity concern to aquatic organisms based on QSAR modelling
results.
B.

Aquatic Toxicity

Acute Studies
No aquatic toxicity studies were found on lactose.
Using the ECOSAR module of EPISUITE, the 96-hour LC50 in fish was estimated to be 93,396 mg/L; the
48-hour LC50 in Daphnia and the 96-hour EC50 in green algae exceed the estimated water solubility of
111,000 mg/L (USEPA, 2017).
Chronic Studies
No studies are available.
Revision date: August 2020
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C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
No biodegradation data are available on lactose. Lactose is a disaccharide found in milk and consists
of D-galactose and D-glucose sugars. it is expected to be readily biodegradable; therefore, it does
not meet the screening criteria for persistence.
Lactose is a disaccharide that has an estimated log Kow of -5. It is water-soluble and is rapidly
metabolised by enzymes. It is not expected to bioaccumulate.
The estimated acute EC50 value in fish is >1 mg/L. Thus it does not meet the screening criteria for
toxicity.
The overall conclusion is that lactose is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for lactose.
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SCREENING ASSESSMENT

Chemical Name

Lactose

CAS No.

63-42-3

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

ECOSAR

USEPA modelling program to estimate aquatic toxicity

EU

European Union

g/cm3

grams per cubic centimetre

IUPAC

International Union of Pure and Applied Chemistry

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration
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MCI

molecular connectivity index

mg/L

milligrams per litre

PBT

Persistent, Bioaccumulative and Toxic

QSAR

quantitative structure activity relationship

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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LECITHIN
This dossier on lecithin presents the most critical studies pertinent to the risk assessment of lecithin
in its use in drilling muds. It does not represent an exhaustive or critical review of all available data.
The majority of information presented in this dossier was obtained from the U.S. Cosmetic
Ingredient Review on lecithin (CIR, 2001). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Lecithin is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Lecithin is a naturally occurring mixture of the diglycerides of stearic, palmitic and oleic acids, linked
to the choline ester of phosphoric acid; it is found in living plants and animals. Lecithin is a UVCB
substance. No studies are available. Lecithin is found in all living organisms; it is expected to be
readily biodegradable and with no potential for bioaccumulation. No studies are available to
evaluate the environmental hazard of lecithin however based on its biological essentiality it is not
expected to be substantially toxic to environmental receptors.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Lecithin
CAS RN: 8002-43-5
Molecular formula: C43H88NO9P (approximate) [CIR, 2001]
Molecular weight: 144.56 g/mol [CIR, 2001]
Synonyms: Lecithin, egg yolk lecithin; lecithins, egg yolk; lecithin, soybean; soybean phospholipid;
lecithol: phosphatidylcholine; choline phospshoglyceride; and phspholutein
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Lecithin

Property

Value

Reference

Physical state at 20oC and
101.3 kPa

Natural and refined grades vary from plastic to fluid,
depending on free fatty acid and oil content and on the
presence/absence of other diluents. Light yellow to
brown. Amber, viscous liquid.

CIR, 2001

Melting Point

236 – 237oC

CIR, 2001

Specific Gravity

1.0305 @ 24oC; 1.02-1.06 @ 25oC

CIR, 2001
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Property

Value
Insoluble in water; partially soluble in water – readily
hydrates to form emulsions.

Solubility

4

Reference
CIR, 2001

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for lecithin.
Table 2

Existing International Controls

Convention, Protocol or other international control

5

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

ENVIRONMENTAL FATE SUMMARY

No studies are available. Lecithin is found in all living organisms; it is expected to be readily
biodegradable and with no potential for bioaccumulation.
6

ENVIRONMENTAL EFFECTS SUMMARY

No studies are available.
7

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN

A. PBT Categorisation
The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Lecithin is a phospholipid that is found in living organisms. For example, it is a predominant
phospholipid in membranes, in egg yolk, lung surfactant and amniotic fluid. Although there are no
biodegradation studies on lecithin, it is expected to be readily biodegradable; thus it does not meet
the screening criteria for persistence.
Lecithin is a naturally occurring phospholipid found in living organisms. It is not expected to
bioaccumulate.
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There are no aquatic toxicity studies on lecithin. As a naturally occurring phospholipid, it is not
expected to meet the criteria for toxicity.
The overall conclusion is that lecithin is not a PBT substance.
B. Other Characteristics of Concern
No other characteristics of concern were identified for lecithin.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Lecithin

CAS No.

Overall PBT
Assessment 1

8002-43-5

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry
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Kl

Klimisch scoring system

kPa

kilopascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

UVCB

Unknown or Variable Composition, Complex Reaction Products and
Biological Materials
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MAGNESIUM OXIDE
This dossier on magnesium oxide presents the most critical studies pertinent to the risk assessment
of magnesium oxide in its use in drilling muds. This dossier does not represent an exhaustive or
critical review of all available data. The majority of information presented in this dossier was
obtained from the ECHA database that provides information on chemicals that have been registered
under the EU REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring
system (Klimisch et al., 1997).
Screening Assessment Conclusion – Magnesium oxide is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

MgO is one of the components in Portland cement in dry process plants. Additionally, magnesium,
an essential element to most biological systems, is provided to soil and groundwater microbial
populations during MgO-assisted metals remediation. Magnesium oxide is of low toxicological
concern and is used for relief of heartburn and dyspepsia, as an antacid, magnesium supplement and
as a short-term laxative. It is also used to improve symptoms of indigestion.
Magnesium oxide is of low toxicity concern to environmental receptors, In fact, magnesium oxide is
used extensively in the soil and groundwater remediation, wastewater treatment, drinking water
treatment, air emissions treatment and waste treatment industries for its acid buffering capacity
and related effectiveness in stabilizing dissolved heavy metal species.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Oxomagnesium
CAS RN: 1309-48-4
Molecular formula: MgO
Molecular weight: 40.305 g/mol
Synonyms: Magnesia, oxomagnesium, Periclase, Seawater magnesia, Magnesium oxide, Causmag,
Granmag, Maglite
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Magnesium Oxide

Property
Physical state at 20oC and 101.3 kPa
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Value
Solid, hygroscopic fine white
powder.

Klimisch score

Reference

-

Pubchem

1

Property

Value

Klimisch score

Reference

Melting Point

2,800 oC

-

Pubchem

Boiling Point

3,600 oC

-

Pubchem

Density

3.6 g/cm3

-

Pubchem

Vapour Pressure

0 hPa @ 25oC

-

Pubchem

Partition Coefficient (log Kow)

not applicable

-

-

Water Solubility

Poorly soluble (i.e., 0.009% @
86°F)

-

Pubchem

Flash Point

Noncombustible Solid

-

Pubchem

Auto flammability

Noncombustible Solid

-

Pubchem

Viscosity

Not applicable

-

-

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for magnesium oxide.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Magnesium oxide is an inorganic substance that is not subject to biodegradation, is not expected to
bioaccumulate, and has a low potential to adsorb to soil.
B.

Biodegradation

Magnesium oxide is an inorganic substance. According to Annex VII of the REACH regulations (ECHA),
biodegradation testing for inorganic chemicals is not required.
Revision date: August 2020
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C.

Environmental Distribution

Adsorption/desorption
No experimental adsorption/desorption data are available for magnesium oxide.
D.

Bioaccumulation

There are no bioaccumulation studies on magnesium oxide. Magnesium is an essential element in
biological systems. Magnesium occurs typically as the Mg2+ ion. It is an essential mineral nutrient
and is present in every cell type in every organism. For example, ATP (adenosine triphosphate), the
main source of energy in cells, must bind to a magnesium ion in order to be biologically active. As
such, magnesium plays a role in the stability of all polyphosphate compounds in the cells, including
those associated with the synthesis of DNA and RNA.
Over 300 enzymes require the presence of magnesium ions for their catalytic action, including all
enzymes utilising or synthesising ATP, or those that use other nucleotides to synthesise DNA and
RNA.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Magnesium oxide is of low acute toxicity concern to aquatic organisms, in part because of the effect
of pH changes from the dissociated hydrogen ion.
B.

Aquatic Toxicity

Acute Studies
No studies were available on magnesium oxide. Thus, Table 3 presents the results of acute aquatic
toxicity studies on the hydrated magnesium hydroxide.
Table 3

Acute Aquatic Toxicity Studies on Magnesium Hydroxide
Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

Magnesium
hydroxide

Pimephales
promelas

96-hour LC50

306.79

2

ECHA

Magnesium
hydroxide

Daphnia magna

96-hour EC50

170.6

2

ECHA

Magnesium
hydroxide

Chlorella vulgaris

72-hour EC50

>100

2

ECHA

Test Substance
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Chronic Studies
No studies are available. Long-term toxicity of fish and invertebrates is unlikely to occur based on
the physico-chemical properties of magnesium hydroxide, the breakdown pathway of the substance
and the fact that magnesium ions are ubiquitous in the natural environment.
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Magnesium oxide is an inorganic mineral. Thus, biodegradation is not applicable to this substance.
For the purposes of this PBT assessment, the persistent criteria are not considered applicable to
magnesium oxide.
Magnesium oxide is a naturally inorganic substance, while magnesium is naturally found in
eukaryotic and prokaryotic cells involved in multiple biochemical pathways. Thus, magnesium oxide
does not meet the screening criteria for bioaccumulation.
The NOECs from the acute aquatic toxicity studies on magnesium hydroxide (a magnesium oxide
surrogate) are greater than 100 mg/L. Thus magnesium oxide, does not meet the criteria for toxicity.
Thus, magnesium oxide is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for magnesium oxide.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Magnesium oxide

CAS No.

Overall PBT
Assessment 1

1309-48-4

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

C

degrees Celsius

°F

degrees Fahrenheit

AICS

Australian Inventory of Chemical Substances

ATP

adenosine triphoshphate

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

DNA

deoxyribonucleic acid

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

LC

lethal concentration
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mg/L

milligrams per litre

NOEC

no observed effect concentration

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RNA

ribonucleic acid

SGG

Synthetic Greenhouse Gases
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MELAMINE, FORMALDEHYDE, SODIUM BISULFITE POLYMER
This dossier on melamine, formaldehyde, sodium bisulfite polymer presents the most critical studies
pertinent to the risk assessment of melamine, formaldehyde, sodium bisulfite polymer in its use as a
cement additive chemical. It does not represent an exhaustive or critical review of all available data.
Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Melamine, formaldehyde, sodium bisulfite polymer is classified
as a tier 1 chemical and requires a hazard assessment only.
1

BACKGROUND

Melamine, formaldehyde, sodium bisulfite polymer is used as a cement additive in the drilling
process. As a polymer the substance is not expected to bioconcentrate, bioaccumulate or sorb
substantially to soils or sediments. It is not expected to degrade in the environment. Furthermore, it
is expected to be of relatively low toxicity to environmental receptors. Thus, the substance is
considered a polymer of low concern by NICNAS in an IMAP Tier 1 assessment.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Sulfurous acid, monosodium salt, polymer with formaldehyde and 1,3,5triazine-2,4,6-triamine
CAS RN: 64787-97-9
Molecular formula: (C3H6N6.HC2O.H2O3S.Na)x [This substance is a polymer.]
Molecular weight: Unknown
Synonyms: Melamine, formaldehyde, sodium bisulfite polymer; sulfurous acid, monosodium salt,
polymer with formaldehyde and 1,3,5-triazine-2,4,6-triamine; sulfurous acid, sodium salt (1:1),
polymer with formaldehyde and 1,3,5-triazine-2,4,6-triamine
3

PHYSICO-CHEMICAL PROPERTIES

No information is available.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for melamine, formaldehyde, sodium bisulfite
polymer.
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Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

No data are available.
6

ENVIRONMENTAL EFFECTS SUMMARY

No data are available.
NICNAS has assessed melamine, formaldehyde, sodium bisulfite polymer in an IMAP Tier 1
assessment and considers it a “polymer identified as a low concern to the environment.” 1 . As a
polymer of low concern, the substance is not expected to bioaccumulate or bioconcentrate. It may
sorb to sediments and soil; however, it is not expected to exhibit toxicity to environmental
receptors.
A.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Melamine, formaldehyde, sodium bisulfite polymer is not expected to be biodegradable. Thus, it
meets the criteria for persistence.

https://www.nicnas.gov.au/chemical-information/imap-assessments/how-chemicals-areassessed/Low-concern-polymers.
1
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Melamine, formaldehyde, sodium bisulfite polymer is not expected to bioaccumulate due to its low
potential for bioavailability because of its expected molecular weight and size and low water
solubility.
No aquatic toxicity studies are available for melamine, formaldehyde, sodium bisulfite polymer. It is
expected to be a low concern of toxicity to aquatic organisms because of its low potential for
bioavailability.
The overall conclusion is that melamine, formaldehyde, sodium bisulfite polymer is not a PBT
substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for melamine, formaldehyde, sodium bisulfite
polymer.
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SCREENING ASSESSMENT

Chemical Databases of Concern
Assessment Step
Chemical Name

Melamine, formaldehyde,
sodium bisulfite polymer

CAS No.

64787-97-9

Overall PBT
Assessment 1

Not a PBT

Persistence Assessment Step

Listed as a COC on
relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

Yes

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute Toxicity

Chronic
Toxicity2

No

No

1

1

2

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Australian Inventory of Chemical Substances
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constituent of concern
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Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

IMAP

Inventory Multi-Tiered Assessment and Prioritisation
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International Union of Pure and Applied Chemistry
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PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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METHANOL
This dossier on methanol presents the most critical studies pertinent to the risk assessment of
methanol in its use in drilling muds and hydraulic fracturing fluids. It does not represent an
exhaustive or critical review of all available data. The information presented in this dossier was
obtained primarily from the OECD-SIDS documents on methanol (OECD, 2004a,b), and the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Methanol is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Methanol is a liquid at room temperature. It is readily bioavailable and will not bioaccumulate.
Methanol exhibits a low toxicity concern for aquatic organisms, terrestrial invertebrates and plants.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Methanol
CAS RN: 67-56-1
Molecular formula: CH4O
Molecular weight: 32.04 gm/mol
Synonyms: Methyl alcohol, carbinol, wood spirits, wood alcohol, methylol, wood, columbian spirits,
colonial spirit, columbian spirit, methyl hydroxide, monohydroxymethane, pyroxylic spirit, wood
naphtha.
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Physico-Chemical Properties of Methanol

Property

Value

Klimisch
score

Reference

Physical state at 20°C and 101.3 kPa

Colourless liquid

2

ECHA

Melting Point

-97.8°C

2

ECHA

Boiling Point

64.7°C

2

ECHA

Density

0.79 g/cm3

2

ECHA

Vapour Pressure

169.27 hPa

2

ECHA

Partition Coefficient (log Pow)

-0.77

2

ECHA
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Property

Value

Klimisch
score

Reference

Water Solubility

>1,000 g/L [miscible]

2

ECHA

Flash Point

9.7°C

2

ECHA

Auto flammability

455°C @ 1013 hPa

2

ECHA

Viscosity

0.544 – 0.59 mPa s (dynamic)

2

ECHA

Henry’s Law Constant

0.461 Pa m3/mol

2

ECHA

Methanol is a highly flammable liquid.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for methanol.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Methanol is readily bioavailable. It has a low adsorptive capacity to soils and is unlikely to
bioaccumulate.
B.

Biodegradation

Methanol is readily biodegradable. In a closed bottle test using seawater, there was 84% and 95%
degradation after 10 and 20 days, respectively (Price et al., 1974; ECHA). [Kl. score = 2]
In a soil test using [14C]-methanol, there was 53.4% degradation under aerobic conditions after 5
days, as measured by CO2 evolution; and 46.3% degradation under anaerobic conditions after 5
days, as measured by CO2 evolution (Scheunert et al., 1987; ECHA). [Kl. score = 2]
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C.

Environmental Distribution

Adsorption/desorption
The adsorption of methanol was investigated in three different soil types at 6°C (Lokke, 1984; ECHA).
There was slight adsorption with the sandy soils tested (percentage organic matter of 0.09% and
0.1% in the samples) and with the clay soil (percentage organic matter was 0.22%). Methanol
solutions of concentrations of 0.1, 1.0, 9 and 90 mg/L were used in one-hour exposure adsorption
studies; the Koc values were between 0.13 and 0.61 for all soil types and at all concentrations.
D.

Bioaccumulation

The BCF of methanol in Cyprinus carpio was determined to be 1.0 (Gluth et al. 1985); in Leuciscus
idus, the BCF was <10 (Hansch and Leo, 1985; Freitag et al. 1985).
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Methanol exhibits a low toxicity concern for aquatic organisms, terrestrial invertebrates, and plants.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on methanol.
Table 3
Test Species

Acute Aquatic Toxicity Studies on Methanol
Endpoint

Results (mg/L)

Klimisch
score

Reference

Bluegill

96-hour LC50

15,400

1

Poirer et al. 1986

Salmo gairdneri

96-hour LC50

20,100

1

Call et al., 1983

Pimphales promelas

96-hour LC50

28,100

1

Call et al., 1983

Daphnia magna

96-hour EC50

18,260

2

Dorn et al., 2012; ECHA

Daphnia magna

48-hour EC50

>10,000

2

Kuehn et al., 1989

Selenastrum capricornutum

96-hour EC50

~22,000

2

Cho et al., 2008; ECHA

Chlorella pyrenoidosa

10-14 day EC50

28,400

2

Stratton and Smith, 1988

Chronic Studies
No adequate chronic studies were identified.
C.

Terrestrial Toxicity

The terrestrial toxicity studies on methanol are listed below in Table 4.
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Table 4
Test Species
(Method)

Terrestrial Toxicity Studies on Methanol
Endpoint

Results
(mg/kg soil dw)

Klimisch
score

Reference

Earthworm Eisenia
fetida (OECD 222)

35-d EC50
63-d EC50

17,199
26,646

2

ECHA

Folsomia candida
(OECD 232)

28-d EC25
28-d NOEC*
(reproduction)

2,842
1,000

1

ECHA

Hordeum vulgare
(OECD 208)

14-d EC50
14-d NOEC*
(seedling emergence)

15,492
12,000

1

ECHA

14-d EC25
14-d NOEC*
(shoot dry mass)

2,538

14-d EC25
14-d NOEC*
(root dry mass)

2,823

14-d EC25
14-d NOEC*
(shoot length)

4,885

14-d EC25
14-d NOEC*
(root length)

5,752

1,555

2,592

2,592

4,320

* Since only EC25 values were available from the test results, NOECs were derived graphically from the representing
treatment means.

7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009, ECHA, 2008).
Methanol is readily biodegradable and thus it does not meet the screening criteria for persistence.
Based on an experimental BCF of <10 in fish, methanol does not meet the criteria for
bioaccumulation.
There are no adequate chronic toxicity studies on methanol. The acute EC50 values of methanol in
fish, invertebrates and algae is >1 mg/L; thus, it does not meet the screening criteria for toxicity.
The overall conclusion is that methanol is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for methanol.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Methanol

CAS No.

Overall PBT
Assessment 1

67-56-1

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

BCF

bioconcentration factor

DEWHA

Department of the Environment, Water, Heritage and the Arts

dw

dry weight

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

mPa s

millipascal second

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

Pa m3/mol

Pascal metre cubed per gram molecular weight

PBT

Persistent, Bioaccumulative and Toxic

SIDS

Screening Information Data Set
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MODIFIED BENTONITE
[QUATERNARY AMMONIUM COMPOUNDS, BENZYL(HYDROGENATED TALLOW ALKYL)DIMETHYL,
CHLORIDES, COMPOUNDS WITH BENTONITE]
This dossier is for modified bentonite: quaternary ammonium compounds, benzyl(hydrogenated
tallow alkyl)dimethyl, chlorides, compounds with bentonite (CAS No. 71011-24-0). For the purposes
of this dossier, this substance will be referred to as benzyl monoalkyl chain quaternary ammonium
compound [B(Alk)2M] bentonite.
This dossier presents the most critical studies pertinent to the risk assessment of B(Alk)2M bentonite
in its use in drilling muds. It does not represent an exhaustive or critical review of all available data.
The information presented in this dossier was obtained from the OECD-SIDS Initial Assessment
Profile on the Organoclays Category (OECD, 2007). Where possible, study quality was evaluated
using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Modified bentonite is classified as a tier 1 chemical and requires
a hazard assessment only.
1

BACKGROUND

The organoclays discussed in this dossier are hydrogenated tallowalkonium bentonites, and are the
product of the reaction of hydrogenated tallowalkonium chloride and bentonite. Bentonite is a
widely distributed, natural material consisting predominantly of the clay montmorillonite, a smectite
clay. B(Alk)2M bentonite is not hydrolysable; the organic component is expected to have some
limited biodegradation based on structurally similar material. Bioaccumulation is not expected due
to the insolubility nature of B(Alk)2M bentonite. B(Alk)2M bentonite is virtually non-toxic to
terrestrial organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Quaternary ammonium compounds, benzyl(hydrogenated tallow
alkyl)dimethyl, chlorides, compounds with bentonite
CAS RN: 71011-24-0
Molecular formula: Unspecified
Molecular weight: Unspecified
Synonyms: Quaternary ammonium compounds, benzyl(hydrogenated tallow alkyl)dimethyl,
chlorides, compounds with bentonite; dimethyl dibenzyl hydrogenated tallow ammonium chloride
reaction product with bentonite; hydrogenated tallow alkyl dimethyl dibenzyl ammonium bentonite
salts
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3

PHYSICO-CHEMICAL PROPERTIES

Organoclays, such as B(Alk)2M bentonite, are free flowing solid powders that are essentially
insoluble in water, in organic solvents and in lipids. They are not volatile under ambient conditions.
The organoclays do not melt or boil, although some degradation may occur when subjected to
extreme heat at about 1800C to 600oC. The densities range from 1.4 to 1.8 (OECD, 2007).
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for modified bentonite.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

B(Alk)2M bentonite is not hydrolysable; the organic component is expected to have some limited
biodegradation based on structurally similar material. Bioaccumulation is not expected due to the
insolubility nature of B(Alk)2M bentonite.
B.

Abiotic Degradation

Hydrolysis
Organoclays will not hydrolyse; they are resistant to base or acid attack over a pH range of 3 to 11
(OECD, 2007).
C.

Biodegradation

No studies are available on B(Alk)2M bentonite.
OECD TG 306 studies have been carried out on a structurally similar organoclay, B(2Alk)M hectorite.
This substance is quaternary ammonium compounds, benzylbis(hydrogenated tallow alkyl)methyl,
salts with hectorite (CAS No. 121888-67-3). Depending on the test, degradation ranged from 4.7% to
Revision date: August 2020
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33.4% after 28 days, indicating limited biodegradation but not ready biodegradation. The
biodegradation only occurs to the organic component of the organoclay (OECD, 2007).
D.

Environmental Distribution

Adsorption/desorption
No information is available.
E.

Bioaccumulation

Bioaccumulation is not expected due to the insolubility nature of B(Alk)2M bentonite.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

B(Alk)2M bentonite has low acute toxicity to fish and invertebrates, with likely low acute toxicity to
algae. A chronic Daphnia study conducted on an organoclay similar to B(Alk)2M bentonite suggests
that these compounds may have moderate chronic toxicity concerns for aquatic organisms.
However, the toxicity observed in the study has been due, in part, to the physical effects of the
organoclay test material. B(Alk)2M bentonite is virtually non-toxic to terrestrial organisms.
B.

Aquatic Toxicity

Acute Studies
Table 2 lists the results of acute aquatic toxicity studies on B(Alk)2M bentonite and similar
organoclays.
Table 2

Acute Aquatic Toxicity Studies on B(Alk)2M Bentonite and Similar Organoclays

Test Species

Endpoint

Results (mg/L)

Klimisch score

Reference

Rainbow trout

96-hour LC50

> ca. 500

4

OECD, 2007

Daphnia magna

96-hour EC50

300

4

OECD, 2007

Daphnia magna

48-hour EC50

<500*

4

OECD, 2007

Skeletonema costatum

72-hour EC50

23.8** (growth rate)

4

OECD, 2007

Skeletonema costatum

72-hour EC50

82.3 (growth rate)

4

OECD, 2007

Skeletonema costatum

72-hour EC50

>1,000** (growth rate)

4

OECD, 2007

Skeletonema costatum

72-hour EC50

>100 (growth rate)***

4

OECD, 2007

NOEC

100

*Only one concentration was used.
**Test material was B(2Alk)M bentonite. This compound is quaternary ammonium compounds, benzylbis(hydrogenated
tallow alkyl)methyl, chlorides, compounds with bentonite (CAS No. 68153-30-0).
***Test material was B(2Alk)M hectorite (CAS No. 121888-67-3).
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The low algal 72-hour EC50 value of 23.8 mg/L for B(2Alk)M may have been due to physical toxicity;
however, the study report did not provide additional information regarding how the test material
was dispensed.
Chronic Studies
No studies are available on B(Alk)2M bentonite. A study is available on B(2Alk)M hectorite (CAS No.
121888-67-3).
The 21-day NOEC in a Daphnia reproduction test on B(2Alk)M hectorite was 3.2 mg/L (OECD, 2007).
The mortality of Daphnia seen at the LOEC of 32 mg/L was considered to be due, in part, to physical
effects of the test material.
C.

Terrestrial Toxicity

The 14-day NOEC of B(Alk)2M bentonite to earthworms is 1,000 mg/kg. Since 1,000 mg/kg is the
limit dose, it is assumed that the LC50 is >1,000 mg/kg (OECD, 2007).
Terrestrial plant toxicity are available for B(2Alk)M hectorite (CAS No. 12188-67-3). The EC50 values
of B(2Alk)M hectorite for the emergence and early growth stages of wheat and radish seedlings
(Tritium aestivum and Raphanus sativus, respectively) are >100 mg/kg; the NOEC are 100 mg/kg, the
highest dose tested (OECD, 2007). The LC50 of B(2Alk)M hectorite was 9 mg/kg for the emergence
and early growth stages of cress seedling (Lepidum sativum); the LOEC was 1 mg/kg and a NOEC was
not established (OECD, 2007).
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
The clay component of B(Alk)2M bentonite is not biodegradable, and the organic component is not
readily biodegradable. Thus, it meets the criteria for persistence.
B(Alk)2M bentonite is insoluble in water and is not bioavailable. Thus, it is not expected to meet the
screening criteria for bioaccumulation.
There are no chronic aquatic toxicity studies available on B(Alk)2M bentonite; however, the NOEC
from a chronic Daphnia study on a similar organoclay is >0.1 mg/L. The acute EC50 values for
B(Alk)2M bentonite and similar organoclays are >1 mg/L in fish, invertebrates and algae. Thus, it
does not meet the criteria for toxicity.
The overall conclusion is that B(Alk)2m bentonite is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for modified bentonite.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

71011-24-0

Not a PBT

Chemical Name

Modified Bentonite

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

Yes

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

LC

lethal concentration

LOEC

lowest observed effective concentration

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

NOEC

no observed effect concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set
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MONOETHANOLAMINE BORATE
This dossier on monoethanolamine borate presents the most critical studies pertinent to the risk
assessment of monoethanolamine borate in its use in hydraulic fracturing fluids. It does not
represent an exhaustive or critical review of all available data. The majority of information presented
in this dossier was obtained from the ECHA database that provides information on chemicals that
have been registered under the EU REACH (ECHA). Where possible, study quality was evaluated
using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Monoethanolamine borate is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Monoethanolamine borate is readily biodegradable. It will not adsorb significantly to suspended
solids and sediments in water and would be highly mobile in soil. No information is available on the
potential for monoethanolamine borate to bioaccumulate. Monoethanolamine borate has a
moderate acute toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Monoethanolamine borate
CAS RN: 26038-87-9
Molecular formula: C2H7NO.xBH3O3 [UVCB substance]
Molecular weight: 166.97 g/mol
Synonyms: Monoethanolamine borate; orthoboric acid, compound with 2-aminoethanol; boric acid
(H3BO3), reaction products with ethanolamine; MEA polyborate
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Monoethanolamine Borate

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

Liquid

2

ECHA

Density

<1.245 g/cm3 @ 20oC

2

ECHA

Revision date: August 2020

1

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for monoethanolamine borate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Monoethanolamine borate is readily biodegradable. It will not adsorb significantly to suspended
solids and sediments in water and would be highly mobile in soil. No information is available on the
potential for monoethanolamine borate to bioaccumulate.
B.

Biodegradation

Monoethanolamine borate 1:1 is readily biodegradable. In a modified Sturm test (OECD 301B),
degradation was 73% after 28 days; the 10-day window was met (ECHA). [Kl. score = 1]
Monoethanolamine borate 1:3 is readily biodegradable. In a modified Sturm test (OECD 301B),
degradation was 75% after 28 days; the 10-day window was met (ECHA).
C.

Environmental Distribution

Adsorption/desorption
The log Koc was determined for monoethanolamine borate 1:1 and monoethanolamine borate 1:3
on soil and on sewage sludge using high performance liquid chromatography (HPLC). Both the
monoethanolamine and the polyborate part of both substances did not significantly adsorb to soil.
The experimental log Koc was determined to be approximately 1.26 [Koc = 18.2 L/kg] (ECHA). [Kl.
score = 1]
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D.

Bioaccumulation

No bioconcentration studies are available. No information is available on the octanol-water partition
coefficient for monoethanolamine borate. Based on the Koc, bioaccumulation is not expected.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Monoethanolamine borate has moderate acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on monoethanolamine borate.
Table 3

Acute Aquatic Toxicity Studies on Monoethanolamine Borate
Test Substance

Endpoint

Results (mg/L)

Klimisch
score

Reference

Danio rario

Monoethanolamine borate 1:1

96-hour LC50

>100

1

ECHA

Carp

Monoethanolamine borate 1:3

96-hour LC50

617

1

ECHA

Daphnia magna

Monoethanolamine borate 1:3

48-hour EC50

496

1

ECHA

Daphnia magna

Monoethanolamine borate 1:1

48-hour EC50

423

1

ECHA

Pseudokirchneriella
subcapitata

Monoethanolamine borate 1:3

72-hour EC50

67 (growth rate)

1

ECHA

NOEC

18 (growth rate)

72-hour EC50

26 (growth rate)

1

ECHA

Test Species

Pseudokirchneriella
subcapitata

Monoethanolamine borate 1:1

72 (biomass)

13 (biomass)
3.2 (growth rate)

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.

Revision date: August 2020

3

7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Monoethanolamine borate is readily biodegradable; thus it does not meet the screening criteria for
persistence.
No bioconcentration studies have been conducted on monoethanolamine borate. It is a UVCB
substance and a log Kow has not been determined. However, Kow for reaction products of
monoethanolamine and boric acid (1:1) is <3 (CAS 26038-87-9( ECHA). Thus the bioaccumulation
potential for monoethanolamine borate is expected to be low.
No chronic aquatic toxicity studies are available for monoethanolamine borate. The acute EC50
values in fish, invertebrates and algae are >1 mg/L. Thus monoethanolamine borate does not meet
the criteria for toxicity.
The overall conclusion is that monoethanolamine borate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for monoethanolamine borate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

26038-87-9

Not a PBT

Chemical Name

Monoethanolamine Borate

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm

grams per cubic centimetre

HPLC

high performance liquid chromatography

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MEA

monoethanolamine

mg/L

milligrams per litre

NOEC

no observed effect concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

3
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SGG

Synthetic Greenhouse Gases

UVCB

Unknown or Variable Composition, Complex Reaction Products and
Biological Materials
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POLYALKYLENE
[Polyalkylene Glycol Monobutyl Ether]
This dossier on polyalkylene or more specifically, polyalkylene glycol monobutyl ether, presents the
most critical studies pertinent to the risk assessment of polyalkylene glycol monobutyl ether in its
use in drilling muds. It does not represent an exhaustive or critical review of all available data.
Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Polyalkylene is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Polyalkylene is polyalkylene glycol monobutyl ether polymers that vary in molecular weight (size).
Depending on the molecular weight, the degree of biodegradability can vary from slowly
biodegradable to readily biodegradable. The bioaccumulation potential is expected to be low.
Polyalkylene is practically non-toxic to aquatic organisms on an acute basis.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Oxirane, methyl, polymer and oxibane, butyl ether
CAS RN: 9038-95-3
Molecular formula: C4H10O.(C3H6O.C2H4O)xMolecular weight: variable
Synonyms: Methyloxirane polymer with oxirane monobutyl ester; methyloxirane, polymer with
oxirane, monobutyl ether; propylene oxide ethylene oxide polymer, monobutyl ether; polyalkylene
glycol monobutyl ether; Tergitol nonionic XD; Tergitol XD (nonionic); Ucon 50-HB-2000; Ucon 50-HV260; Ucon 50-HB-5100, Ucon fluid LB-285
3

PHYSICO-CHEMICAL PROPERTIES

No information is available.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for polyalkylene.
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Table 1

Existing International Controls

Convention, Protocol or other international control

5

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

ENVIRONMENTAL FATE SUMMARY

No studies are available.
The following information is from the Dow Chemical Company’s Product Safety Assessment
document on their lower molecular weight polyalkylene glycol monobutyl ether (CAS RN 9038-95-3)
branded products (Dow, 2014):
SYNALOX and UCON Butanol-Propylene Oxide-Ethylene Oxide Based Polyglycols are
nonvolatile (do not readily evaporate). These products have varying degrees of water
solubility, from partial soluble to 100% miscible. If released to the environment, they would
migrate toward or remain in water and adsorb on soil, sediment, and suspended solids.
These products have varying degrees of biodegradability, from slowly biodegradable to
readily biodegradable. For the slowly biodegradable products in this family, they would likely
degrade slowly in the environment, including degradation by physical action or upon
exposure to sunlight. For the products that are readily biodegradable, they would be rapidly
biodegradable in various environmental media. These products are expected to be removed
by waste-treatment facilities by adsorption to biosolids or biodegradation. Because of their
relatively high molecular weight, and/or high water solubility, SYNALOX and UCON ButanolPropylene Oxide-Ethylene Oxide Based Polyglycols are not likely to accumulate in the food
chain (bioconcentration is low)”.
The following information is from the Dow Chemical Company’s Product Safety Assessment
document on their high molecular weight polyalkylene glycol monobutyl ether (CASRN 903895-3) branded products (Dow, 2015).
UCON™ 50-HB lubricants have low volatility (do not evaporate easily). Because they are
water-soluble at room temperature, these lubricants will have the tendency to remain in
water with minimal tendency to bind to soil or sediment. UCON™ 50-HB lubricants are
unlikely to persist in the environment. These compounds are moderately biodegradable
which suggests they will be removed from water and soil environments, including biological
wastewater treatment plants. UCON™ 50-HB lubricants are not likely to accumulate in the
food chain (their bioconcentration potential is low).
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A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

No studies are available. These products are practically nontoxic (EC50/LC50 >100 mg/L in the most
sensitive species tested) to aquatic organisms on an acute basis.
B.

Aquatic Toxicity

Acute Studies
No studies are available. The following information is from the Dow Chemical Company’s Product
Safety Assessment document on their low molecular weight polyalkylene glycol monobutyl ether
(CAS RN 9038-95-3) branded products (Dow, 2014); it also applies to their high molecular weight
branded products (Dow, 2015):
[Polyalkylene glycol monobutyl ethers] are practically non-toxic to aquatic organisms
(LC50/EC50 >100 mg/L for the most sensitive species tested) on an acute basis.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
The polyalkylene glycol monobutyl ethers can range from readily biodegradable to slowly
biodegradable; thus, some of the polymers will not meet the screening criteria for persistence.
The polyalkylene glycol monobutyl ethers are expected to have high molecular weights and are not
expected to be bioavailable. Thus, these polymers do not meet the criteria for bioaccumulation.
There are no chronic aquatic toxicity studies on the polyalkylene glycol monobutyl ethers. However,
the acute EC50 on these polymers are >0.1 mg/L in aquatic organisms based on Dow Chemical’s
Product Safety Assessment (Dow, 2014 and 2015). The polyalkylene glycol monobutyl ethers also
have a high molecular weight and are not expected to be bioavailable. Thus, they do not meet the
screening criteria for toxicity.
The overall conclusion is that polyalkylene glycol monobutyl ethers are not PBT substances.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for polyalkylene glycol monobutyl ether.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

CAS No.

Overall PBT
Assessment 1

Polyalkylene Glycol Monobutyl Ether

9038-95-3

Not a PBT

Persistence Assessment
Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Polypropylene Glycol
This dossier on polypropylene glycol (PPG) presents the most critical studies pertinent to the risk
assessment of PPG in its use in drilling muds. This dossier does not represent an exhaustive or critical
review of all available data. The majority of information presented in this dossier was obtained from
the ECHA database that provides information on chemicals that have been registered under the EU
REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Polypropylene glycol is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Polypropylene glycol or polypropylene oxide is the polymer of propylene glycol. Chemically it is a
polyether, and, more generally speaking, it's a polyalkylene glycol. PPG is a liquid at room
temperature. Solubility in water decreases rapidly with increasing molar mass. PPG is less toxic than
polyethylene glycol (PEG) so biotechnologicals are now produced in PPG.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 2-(2-hydroxypropoxy)propan-1-ol
CAS RN: 25322-69-4
Molecular formula: C6H14O3
Molecular weight: 134.17 g/mol
Synonyms: 2-(2-hydroxypropoxy)propan-1-ol, Polypropylene glycol, 2-(2-hydroxypropoxy)-1propanol, polyoxypropylene glycol, methyloxirane homopolymer, polyoxypropylene
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Polypropylene Glycol

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

Viscous colourless liquid

1

ECHA

Melting Point

No freezing down to -150°C

1

ECHA

Boiling Point

287.6°C

1

ECHA

Density

1.012 g/cm

1

ECHA

Vapour Pressure

0.000839 hPa @ 20oC

1

ECHA

Partition Coefficient (log Kow)

0.01

1

ECHA

Water Solubility

47 g/L at 22°C

1

ECHA
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1

Property

Value

Klimisch score

Reference

Flash Point

151°C

1

ECHA

Auto flammability

305°C

1

ECHA

Viscosity

78.34 mPa s at 20°C

1

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for polypropylene glycol.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

PPG is an organic substance that biodegrades readily, is not expected to bioaccumulate and has a
low potential to adsorb to soil.
B.

Biodegradation

PPG has been determined to be readily biodegadable via an OECD Guideline 301 F test (ECHA) [Kl
Score = 2].
C.

Environmental Distribution

Adsorption/desorption
No experimental adsorption/desorption data are available for PPG. However, based on low Kow and
in accordance with Column 2 of REACH Annex IX (ECHA), the substance can be expected to have a
low potential for sorption.
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D.

Bioaccumulation

Based on the low Kow and relatively high water solubility, PPG is not expected to bioaccumulate.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

PPG is of low acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 presents the results of acute aquatic toxicity studies on PPG.
Table 3

Acute Aquatic Toxicity Studies on PPG
Endpoint

Results (mg/L)

Klimisch
score

Reference

Danio rerio

96-hour LC50

>100

2

ECHA

Daphnia magna

96-hour EC50

105.8

2

ECHA

Desmodesmus
subspicatus

72-hour EC50

>100

2

ECHA

Test Species

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
After 28 days, 86.6% of the test substance had been degraded in a manometric respirometry test
(OECD Guideline 301 F).
No data are available on bioaccumulation. However, based on the low log Kow, and rapid degradation
rate, and significant water solubility, bioaccumulation is not expected.
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The NOECs from the acute aquatic toxicity studies on PPG are greater than 100 mg/L. Thus PPG,
does not meet the criteria for toxicity.
PPG is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for polypropylene glycol.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Polypropylene glycol

CAS No.

Overall PBT
Assessment 1

25322-69-4

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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constituent of concern

DEWHA
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EC
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European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

hPa

hectopascal
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International Union of Pure and Applied Chemistry

kPa

kilopascal

LC
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mg/L

milligrams per litre

mPa s

millipascal second

NOEC

no observed effective concentration
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OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

PEG

polyethylene glycol

PPG

polypropylene glycol

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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PORTLAND CEMENT
This dossier on Portland cement presents the most critical studies pertinent to use as a cement
additive chemical. It does not represent an exhaustive or critical review of all available data. Where
possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Portland cement is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Portland cement is produced from limestone, shells and chalk or marl combined with shale, clay,
slate, blast furnace slag, silica sand and iron ore. When heated at high temperatures, these
ingredients form a rock-like substance that is then ground into a fine powder (with gypsum and
limestone).
Portland cement is the most common type of cement in general use around the world as a basic
ingredient of concrete, mortar, stucco and non-specialty grout. Portland cement clinker is a
hydraulic material which, per ASTM standards, shall consist of at least two-thirds by mass of calcium
silicates, (3 CaO·SiO2, and 2 CaO·SiO2), the remainder consisting of aluminium- and iron-containing
clinker phases and other compounds. The ratio of CaO to SiO2 shall not be less than 2.0. The
magnesium oxide content (MgO) shall not exceed 5.0% by mass.
When Portland cement is mixed with water, the anhydrous calcium silicates and other constituents
in Portland cement react chemically with the water, creating a paste with water that binds with sand
and rock to harden.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Portland Cement
CAS RN: 65997-15-1
Molecular formula: Not applicable.
Molecular weight: Unknown
Synonyms: Portland cement, cement kiln dust; kiln baghouse dust; kiln precipitator catch; Portland
cement kiln; waste kiln dust
3

PHYSICO-CHEMICAL PROPERTIES

Portland cement is a fine, grey powder.
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4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for Portland cement.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Portland cement contains inorganic substances that are not applicable to biodegradation or
bioaccumulation.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Aquatic Toxicity

No data are available.
B.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Portland cement is composed of naturally-occurring inorganic substances. The persistence criterion
is not relevant to Portland cement.
Portland cement is not expected to bioaccumulate due to its low potential for bioavailability and low
water solubility. Moreover, Portland cement will combine with sand and rock to form a paste and
harden in the presence of water.
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No aquatic toxicity studies are available for Portland cement. It is expected to be a low concern of
toxicity to aquatic organisms because of its low potential for bioavailability and water insolubility.
The overall conclusion is Portland cement is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for Portland cement.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

64787-97-9

Not a PBT

Chemical Name

Portland Cement

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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POTASSIUM CHLORIDE
This dossier on potassium chloride presents the most critical studies pertinent to the risk assessment
of potassium chloride in its use in drilling muds and hydraulic fracturing fluids. It does not represent
an exhaustive or critical review of all available data. The information presented in this dossier was
obtained primarily from the OECD-SIDS documents on potassium chloride (OECD, 2001a,b) and the
ECHA database that provides information on chemicals that have been registered under the EU
REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Potassium chloride is classified as a tier 1 chemical and requires
a hazard assessment only.
1

BACKGROUND

Potassium chloride (KCl) dissociates completely in aqueous solutions to potassium (K+) and chloride
(Cl-) ions. Potassium chloride and its dissociated ions are ubiquitous in the environment. Potassium
(K+) and chloride (Cl-) ions are essential to all living organisms, and their intracellular and
extracellular concentrations are actively regulated. Neither potassium chloride nor its dissociated
ions are expected to bioaccumulate. Potassium chloride is of low toxicity concern to aquatic
organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Potassium chloride
CAS RN: 7447-40-7
Molecular formula: KCl
Molecular weight: 74.55daltons
Synonyms: Potassium chloride
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Potassium Chloride

Property

Value

Klimisch score

Reference

Physical state at 20 C and 101.3 kPa

Solid; white crystals

2

ECHA

Melting Point

770oC

1

ECHA

Boiling Point

1,407oC

2

OECD, 2001a,b

Density

1.984 g/cm

2

ECHA

Vapour Pressure

5.73 hPa @ 906oC

2

OECD, 2001a,b

-

-

o

Partition Coefficient (log Kow)
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-

1

Property

Value

Water Solubility

4

Klimisch score

255 g/L @ 25 C
o

2

Reference
Lide, 2009; ECHA

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for potassium chloride.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Potassium chloride (KCl) dissociates completely in aqueous solutions to potassium (K+) and chloride
(Cl-) ions. Potassium chloride and its dissociated ions are ubiquitous in the environment.
The transport and/or leaching of potassium (K+) and chloride (Cl-) ions is affected by clay minerals
(type and content), pH, and organic matter. Potassium ions are less mobile and less prone to
leaching than anions in soil, such as chloride and nitrate (NO3-). Chloride binds only weakly to soil
particles, and therefore follows water movement (OECD, 2001b).
Potassium (K+) and chloride (Cl-) ions are essential to all living organisms, and their intracellular and
extracellular concentrations are actively regulated (OECD, 2001b; Ganong, 1995). Neither potassium
chloride nor its dissociated ions are expected to bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Potassium chloride is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
The results of the acute toxicity studies conducted on potassium chloride are presented in Table 3.
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Table 3

Acute Aquatic Toxicity Studies on Potassium Chloride

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

Pimephales promelas

96-hour LC50

880

2

Mount et al., 1997; ECHA

Daphnia magna

48-hour EC50

660

2

Mount et al., 1997; ECHA

Ceriodaphnia dubia

48-hour EC50

630

2

Mount et al., 1997; ECHA

Scenedesmus subspicatus

72-hour EC50

>100*
(growth rate)

1

ECHA

*NOEC ≥ 100 mg/L

Chronic Studies
In a fish early-life-stage test with the fathead minnow (Pimephales promelas), the 7-day NOEC was
500 mg/L (ECHA).
C.

Terrestrial Toxicity

No studies were identified.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Potassium chloride is an inorganic salt that dissociates completely to potassium and chloride ions in
aqueous solutions. Biodegradation is not applicable to these inorganic ions; both potassium and
chloride ions are also ubiquitous and are present in most water, soil and sediment. For the purposes
of this PBT assessment, the persistent criteria are not considered applicable to this inorganic salt.
Potassium and chloride ions are essential to all living organisms, and their intracellular and
extracellular concentrations are actively regulated. Therefore, potassium chloride is not expected to
bioaccumulate.
There are no adequate chronic aquatic toxicity studies available on potassium chloride. The acute
EC50 values for potassium chloride are >1 mg/L in fish, invertebrates and algae. Therefore, potassium
chloride does not meet the screening criteria for toxicity.
The overall conclusion is that potassium chloride is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for potassium chloride.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

7747-40-7

Not a PBT

Chemical Name

Potassium Chloride

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

NA

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Risk Assessment Actions
Required3

1
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C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union
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g/cm3

grams per cubic centimetre

g/L

grams per litre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre

NOEC

no observed effect concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set
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POTASSIUM HYDROXIDE
This dossier on potassium hydroxide presents the most critical studies pertinent to the risk
assessment of potassium hydroxide in its use in drilling muds. It does not represent an exhaustive or
critical review of all available data. The information presented in this dossier was obtained from the
OECD-SIDS documents on potassium hydroxide (OECD, 2002) and the ECHA database that provides
information on chemicals that have been registered under the EU REACH (ECHA). Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Potassium hydroxide is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Potassium hydroxide (KOH) is a strong alkaline substance that dissociates completely in water to
potassium (K+) and hydroxyl (OH-) ions. Both ions are ubiquitous in the environment. K+ and OHions will not adsorb on the particulate matter or surfaces and will not accumulate in living tissues.
Potassium is an essential nutrient involved in fluid and electrolyte balance and is required for normal
cellular function. The hazard of KOH for aquatic organisms is caused by the hydroxyl ion (OH-) which
has the potential to increase the pH of the aquatic environment, depending on the buffering
capacity of the water.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Potassium hydroxide
CAS RN: 1310-58-3
Molecular formula: KOH
Molecular weight: 56.1 daltons
Synonyms: Potassium hydroxide; caustic potash; potash lye; potassium hydrate
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-Chemical Properties of Potassium Hydroxide

Property

Value

Klimisch
score

Reference

Physical state at 20°C and 101.3 kPa

White, crystalline solid

2

ECHA

Melting Point

406°C

2

ECHA

250°C
Boiling Point

1,327°C @ 1013 hPa

2

ECHA

Density

2.04 g/cm2, 20°C

2

ECHA
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Property

Value

Klimisch
score

Reference

Vapour Pressure

1 Pa @ 520°C

2

ECHA

Partition Coefficient (log Kow)

Not applicable

-

-

Water Solubility

Very soluble

2

ECHA

pH of 5% NaOH solution

~ 13.5 @ 25oC [5.611 g/L]

2

ECHA

Potassium hydroxide (KOH) is a strong alkaline substance that dissociates completely in water to
potassium (K+) and hydroxyl (OH-) ions.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for potassium hydroxide.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Due to its high water solubility and low vapour pressure, potassium hydroxide will be found
predominantly in the aquatic environment where it dissociates completely to potassium (K+) and
hydroxyl (OH-) ions. Both ions are ubiquitous in the environment (UNEP, 1995).
The addition of potassium hydroxide to an aquatic ecosystem may increase the pH depending on the
buffer capacity of the receiving water. In general, the buffer capacity is regulated by the equilibria
between CO2, HCO3- and CO32-:
CO2 + H2O ↔ HCO3- + H+
HCO3- ↔ CO32- + H+

(pKa1 = 6.35)
(pKa2 = 10.33)

A release of potassium hydroxide into the aquatic environment from the use of KOH could
potentially increase the potassium concentration and the pH in the aquatic environment. Table 3
shows the concentration of potassium hydroxide needed to increase the pH to values of 9.0, 10.0,
11.0 and 12.0.
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Table 3

Potassium Hydroxide Concentration (mg/L) Needed to Increase pH to a Value of 9
(OECD, 2002)
Buffer capacity

Concentration of KOH (mg/L)

0 mg/L HCO3 (distilled water)

0.56

20 mg/L HCO3 (10th percentile of 77 rivers)

0.86

106 mg/L HCO3- (mean value of 77 rivers)

4.51

195 mg/L HCO3- (90th percentile of 77 rivers)

8.30

K+ and OH- ions will not adsorb on the particulate matter or surfaces and will not accumulate in living
tissues (OECD, 2002).
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Aquatic Toxicity

As noted in(OECD, 2002) toxicity tests with KOH depend on the buffer capacity of the test medium.
Thus, the pH change could influence the speciation of other chemicals and therefore increase and/or
decrease the toxicity.
There are no guideline studies on potassium hydroxide; the studies summarised below have Klimisch
scores of 3 or 4. Studies on sodium hydroxide (NaOH) have also been included, given its similarity to
KOH.
Acute Fish
KOH: The 96-hour LC50 to Gambusia affinis (mosquito fish) is 80 mg/L. At 56 mg/L, no mortality was
observed.
NaOH: The 24-hour LC50 to Carassius auratus (goldfish) is 160 mg/L. At 100 mg/L, which was
equivalent to a pH of 9.8, no mortality was observed. The 48-hour LC50 to Leuciscus idus melanotus,
is 189 mg/L. The 96-hour LC50 of Gambusia affinis (mosquitofish) is 125 mg/L. At 84 mg/L, no effects
on the fish were observed. The pH was 9 at 100 mg/L.
Acute Invertebrate
KOH: No studies are available.
NaOH: The 48-hour LC50 is 40 mg/L for Ceriodaphnia cf. dubia. The toxicity threshold concentration
of NaOH for Daphnia magna was reported to range from 40 to 240 mg/L.
Acute Algae
No studies are available.
B.

Terrestrial Toxicity

No studies are available.
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7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Potassium hydroxide is an inorganic salt that dissociates completely to potassium and hydroxide ions
in aqueous solutions. Biodegradation is not applicable to these inorganic ions; both potassium and
hydroxide ions are also ubiquitous and are present in most water, soil and sediment. For the
purposes of this PBT assessment, the persistent criteria are not considered applicable to this
inorganic salt.
Potassium and hydroxide ions are essential to all living organisms, and their intracellular and
extracellular concentrations are actively regulated. Thus, potassium hydroxide is not expected to
bioaccumulate.
No chronic toxicity data exist on potassium hydroxide; however, the acute EC50 values are >1 mg/L in
fish, invertebrates and algae. Thus, potassium hydroxide does not meet the screening criteria for
toxicity.
The overall conclusion is that potassium hydroxide is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for potassium hydroxide.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

1310-58-3

Not a PBT

Chemical Name

Potassium Hydroxide

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

NA

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Risk Assessment Actions
Required3

1

9

REFERENCES, ABBREVIATIONS AND ACRONYMS

A.

References

Department of the Environment, Water, Heritage and the Arts (DEWHA). (2009). Environmental risk
assessment guidance manual for industrial chemicals, Department of the Environment,
Water, Heritage and the Arts, Commonwealth of Australia.
ECHA. ECHA REACH database: https://echa.europa.eu/information-on-chemicals/registeredsubstances
European Chemicals Agency [ECHA]. (2008). Guidance on Information Requirements and Chemical
Safety Assessment, Chapter R11: PBT Assessment, European Chemicals Agency, Helsinki,
Finland.
Klimisch, H.J., Andreae, M., and Tillmann, U. (1997). A systematic approach for evaluating the quality
of experimental and toxicological and ecotoxicological data. Regulatory Toxicology and
Pharmacology 25:1-5.
OECD. (2002). OECD-SIDS documents for Potassium hydroxide (CAS No. 1310-58-3), UNEP
Publications. Available at:
https://hpvchemicals.oecd.org/UI/SIDS_Details.aspx?id=C0D849C1-A453-4A47-BB06F3A0AA8735A5.
UNEP. (1995). Water quality of world river basins. UNEP Environment Library No. 14, Nairobi, Kenya;
cited in OECD, 2002a,b.
B.

Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

g/cm2

grams per square centimetre

g/L

grams per litre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre

OECD

Organisation for Economic Co-operation and Development

Pa

pascal
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PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set
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POTASSIUM PYROPHOSPHATE
This dossier on potassium pyrophosphate presents the most critical studies pertinent to the risk
assessment of potassium pyrophosphate in its use in drilling muds. It does not represent an
exhaustive or critical review of all available data. The majority of information presented in this
dossier was obtained from the ECHA database that provides information on chemicals that have
been registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Potassium pyrophosphate is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Potassium pyrophosphate dissociates completely in aqueous media to potassium ions (K+) and
pyrophosphate ions (P2O74-). The pyrophosphate anion is unstable in aqueous solution and
hydrolyses into inorganic phosphate. Both potassium ions (K+) and phosphate ions (HPO42-) are
ubiquitous in the environment. Both ions are essential to all living organisms and their intracellular
and extracellular concentrations are actively regulated. Neither potassium pyrophosphate nor its
dissociated ions are expected to bioaccumulate. Potassium pyrophosphate is expected to be of low
toxicity concern to aquatic organisms based on a similar compound.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Tetrapotassium diphosphate
CAS RN: 7320-34-5
Molecular formula: K4O7P2.4K
Molecular weight: 330.33 daltons
Synonyms: Potassium pyrophosphate; potassium diphosphate; tetrapotassium diphosphate; TKPP;
tetrapotassium pyrophosphate
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Potassium Pyrophosphate

Property

Value

Klimisch score

Reference

Physical state at 20 C and
101.3 kPa

White, granular solid

1

ECHA

Melting Point

1,090oC; >300oC; >569oC

2

ECHA

-

-

1

ECHA

o

Boiling Point
Relative Density
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2.61

1

Property

Value

Klimisch score

Reference

-

-

-

Vapour Pressure
Partition Coefficient (log Kow)

Not applicable

-

-

Water Solubility

67.2 to 69.9% in water @ 20°C

1

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for potassium pyrophosphate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Potassium pyrophosphate dissociates completely in aqueous media to potassium ions (K+) and
pyrophosphate ions (P2O74-). The pyrophosphate anion is unstable in aqueous solution and
hydrolyses into inorganic phosphate:
P2O74- + H2O → 2HPO42-.
Both potassium ions (K+) and phosphate ions (HPO42-) are ubiquitous in the environment. Both ions
are essential to all living organisms and their intracellular and extracellular concentrations are
actively regulated (Ganong, 1995). Neither potassium pyrophosphate nor its dissociated ions are
expected to bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Potassium pyrophosphate is expected to be of low toxicity concern to aquatic organisms based on a
similar compound.
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B.

Aquatic Toxicity

Acute Studies
There are no acute fish or algal toxicity studies on potassium pyrophosphate. Data from phosphoric
acid, potassium salt (2:3), dehydrate (CAS No. 6922-99-4) will be used as read-across to potassium
pyrophosphate.
The 96-hour LC50 of phosphoric acid, potassium salt (2:3), dehydrate (CAS No. 6922-99-4) to rainbow
trout (Oncorhynchus mykiss) is >100 mg/L based on growth rate (ECHA). [Kl. score = 2]
The 48-hour EC50 of potassium pyrophosphate to Daphnia magna is >100 mg/L (ECHA). [Kl. score = 1]
The 72-hour EC50 of phosphoric acid, potassium salt (2:3), dehydrate (CAS No. 6922-99-4) to
Selenastrum capricornutum is >100 mg/L based on growth rate (ECHA). [Kl. score = 2]
Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Potassium pyrophosphate is an inorganic salt that dissociates completely to potassium and
pyrophosphate ions (and ultimately to phosphate ions) in aqueous solutions. Biodegradation is not
applicable to these inorganic ions; both potassium and phosphate ions are also ubiquitous and are
present in most water, soil and sediment. For the purposes of this PBT assessment, the persistent
criteria are not considered applicable to this inorganic salt.
Potassium and phosphate ions are essential to all living organisms and their intracellular and
extracellular concentrations are actively regulated. Therefore, potassium pyrophosphate is not
expected to bioaccumulate.
There are no chronic aquatic toxicity data available on potassium pyrophosphate. The acute EC50
values for potassium pyrophosphate are >1 mg/L in fish, invertebrates and algae. Therefore,
potassium pyrophosphate does not meet the screening criteria for toxicity.
The overall conclusion is that potassium pyrophosphate is not a PBT substance.

Revision date: August 2020

3

B.

Other Characteristics of Concern

No other characteristics of concern were identified for potassium pyrophosphate.
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8

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

7320-34-5

Not a PBT

Chemical Name

Potassium Pyrophosphate

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic

Revision date: August 2020

5

9

REFERENCES, ABBREVIATIONS AND ACRONYMS

A.

References

Department of the Environment, Water, Heritage and the Arts [DEWHA]. (2009). Environmental risk
assessment guidance manual for industrial chemicals, Department of the Environment,
Water, Heritage and the Arts, Commonwealth of Australia.
ECHA. ECHA REACH database: https://echa.europa.eu/information-onchemicals/registered-substances
European Chemicals Agency [ECHA]. (2008). Guidance on Information Requirements and Chemical
Safety Assessment, Chapter R11: PBT Assessment, European Chemicals Agency, Helsinki,
Finland.
Klimisch, H.J., Andreae, M., and Tillmann, U. (1997). A systematic approach for evaluating the quality
of experimental and toxicological and ecotoxicological data. Regul. Toxicol. Pharmacol. 25:15.
Ganong, W.F. (1995). Review of Medical Physiology, 17th Edition, Appleton & Lange, Norwalk,
Connecticut, USA.
B.
o

Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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SILICIC ACID, POTASSIUM SALT
This dossier on silicic acid, potassium salt (potassium silicate) presents the most critical studies
pertinent to the risk assessment of potassium silicate in its use in drilling muds. It does not represent
an exhaustive or critical review of all available data. The information presented in this dossier was
obtained from the OECD-SIDS documents on Soluble Silicates which includes potassium silicate
(OECD, 2004), and the ECHA database that provides information on chemicals that have been
registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Silicic acid, potassium salt is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Silicic acid, potassium salt or potassium silicate is an amorphous glass, and it is solidified as a glass
from the melt (solid or lump glasses). It is essentially anhydrous and differs from ordinary glasses in
that it is soluble in water at elevated temperature and pressure leading to silicate solutions (liquid
glasses). Both solid and liquid glasses are often referred to as waterglass. Silicate solutions are
defined by their density and viscosity, which together with the MR defines a unique composition for
the silicate solution. By evaporation of silicate solutions, fine powders or granules are obtained that
have a residual water content of approximately 20%. Unlike ground lump glass, these materials
dissolve readily in water to give silicate solutions (OECD, 2004).
Upon dissolution in water, potassium silicate forms potassium ions (K+) and molecular speciation of
silicates. Depending on both pH and concentration the respective solutions contain varying
proportions of monomeric tetrahydral ions, oligomeric linear or cyclic silicate ions (OECD, 2004).
Silicic acid, potassium salt or potassium silicate is an amorphous glass in the form of fine powders or
granules. As an inorganic substance, it is not amenable to biodegradation; it is not expected to
bioaccumulate. Potassium silicate is of low toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Potassium hydroxyl(oxo)silanolate
CAS RN: 1312-76-1
Molecular formula: K2O ⋅ nO2Si
Molecular weight: 248.44 dalton (tetrapotassium orthosilicate); soluble silicates are not generally
stoichiometric chemical substances (with a specific chemical formula and molecular weight), but
rather glasses or aqueous solutions of glasses.
Synonyms: Potassium silicate; potassium waterglass; potassium polysilicate; silicic acid, potassium
salt; soluble potash glass
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3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-Chemical Properties of Potassium Silicate

Property

Value

Klimisch score

Reference

Physical state

Amorphous glass melt; aqueous solution
of spray-dried powder with ~20% residual
water

-

OECD, 2004

Flow Point

905oC

-

OECD, 2004

Melting Point*

Slightly lower than water

-

OECD, 2004

Density

1.26 – 1.6 g/cm3 (solution); 750 kg/m3
spray-dried powder

-

OECD, 2004

Vapour Pressure

Negligible at ambient temperature

-

OECD, 2004

Partition Coefficient (log
Kow)

Not relevant

-

OECD, 2004

Water Solubility

Solution: infinitely miscible; spray-dried
solution: readily dissolvable

-

OECD, 2004

*Aqueous solutions

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for silicic acid, potassium salt.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Potassium silicate readily dissolves in water to potassium ions (K+) and molecular speciation of
silicates. Dissolved silica from commercial soluble silicates is indistinguishable from natural dissolved
silica. Silica (SiO2) represents about 59% of the elemental composition of the earth’s crust. Similar
percentages are obtained for many sediments and soils (Jackson, 1964). Compounds of silicon and
oxygen are ubiquitous in the environment; they are present in inorganic matter (i.e., minerals and
soils) and in organic matter.
Revision date: August 2020
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Silica is found in all natural waters and the median values in the United States were reported to be
17 mg SiO2/L for ground waters and 14 mg SiO2/L for streams (Davis, 1964). The world-wide
concentration in rivers is 13 mg SiO2/L (Edwards and Liss, 1973).
Potassium silicate is an inorganic substance and therefore not amenable to biodegradation. It is not
expected to bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Potassium silicate is of low toxicity concern to aquatic organisms. All of the available aquatic
ecotoxicity tests with potassium silicate and with sodium silicate (used as read-across for algae)
show toxicity at concentrations well above 100 mg/L.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on potassium silicate.
Table 3

Acute Aquatic Toxicity Studies on Potassium Silicate

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

Leuciscus idus

48-hour LC50

>146

2

OECD, 2004; ECHA

Daphnia magna

24-hour EC50

>146

2

OECD, 2004; ECHA

Scenedesmus subspicatus

72-hour EC50

207* (biomass)

2

OECD, 2004; ECHA

*Test material was sodium silicate (CAS No. 1344-09-8).

Chronic Studies
No chronic studies are available.
C.

Terrestrial Toxicity

A honey bee acute contact toxicity study performed per (USEPA OCSPP 850.3020) was conducted on
AgSil™ 25 potassium silicate solution (29.1% potassium silicate in water). The 48-hour LD0 was 25
μg/animal and the 48-hour LD50 was 25 μg/animal (ECHA).
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Potassium silicate is an inorganic compound that dissociates completely to potassium and silicate
ions in aqueous solutions. Biodegradation is not applicable to these inorganic ions; both potassium
and silicate ions are also ubiquitous and are present in most water, soil and sediment. For the
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purposes of this PBT assessment, the persistent criteria are not considered applicable to this
inorganic compound.
Potassium and silicate ions are essential to all living organisms and are ubiquitous in the
environment. Therefore, potassium silicate is not expected to bioaccumulate.
No chronic toxicity data exist on potassium silicate; however, the acute EC50 values are >1 mg/L in
fish, invertebrates and algae. Therefore, potassium silicate does not meet the screening criteria for
toxicity.
The overall conclusion is that potassium silicate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for potassium silicate.
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8

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

1312-76-1

Not a PBT

Chemical Name

Silicic Acid, Potassium Salt

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

NA

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

IUPAC

International Union of Pure and Applied Chemistry

kg/m3

kilograms per cubic metre
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LC

lethal concentration

LD

lethal dose

mg

milligram

OCSPP

Office of Chemical Safety and Pollution Prevention

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set

USEPA

United States Environmental Protection Agency

μg

microgram

Revision date: August 2020

7

SODIUM BICARBONATE
This dossier on sodium bicarbonate presents the most critical studies pertinent to the risk
assessment of sodium bicarbonate in its use in drilling muds. This dossier does not represent an
exhaustive or critical review of all available data. The majority of information presented in this
dossier was obtained from the ECHA database that provides information on chemicals that have
been registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium bicarbonate is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Due to its high water solubility and low vapour pressure, sodium bicarbonate will be found
predominantly in the aquatic environment where it dissociates completely to sodium (Na+) and
bicarbonate (HCO3-) ions. Both ions are ubiquitous in the environment. Sodium bicarbonate is of low
toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Sodium hydrogen carbonate
CAS RN: 144-55-8
Molecular formula: CH2O3.Na
Molecular weight: 84.01 daltons
Synonyms: Sodium bicarbonate; sodium hydrogen carbonate; baking soda; carbonic acid
monosodium salt
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Sodium Bicarbonate

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

White, crystalline solid

1

ECHA

Melting Point

Decomposition @ 165oC

1

ECHA

-

-

Boiling Point

-

Density

>2.21 and <2.23 @ 20oC

1

ECHA

Vapour Pressure

66.9 Pa @ 20oC

2

ECHA

Partition Coefficient (log Kow)

Not applicable

-

-
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Property

Value

Water Solubility

4

Klimisch score

Reference

1

ECHA

93.4 g/L @ 20oC (pH 8.4)

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium bicarbonate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Due to its high water solubility and low vapour pressure, sodium bicarbonate will be found
predominantly in the aquatic environment where it dissociates completely to sodium (Na+) and
bicarbonate (HCO3-) ions. Both ions are ubiquitous in the environment (UNEP, 1995).
When bicarbonate is dissolved in water, a re-equilibration takes place according to the following
equations:
HCO3- ↔ CO32- + H+
CO2 + H2O ↔ HCO3- + H+

pKa=10.33
pKa = 6.35

Only a small fraction of the dissolved CO2 is present as H2CO3 (carbonic acid), the major part is
present as CO2. The amount of CO2 in water is in equilibrium with the partial pressure of CO2 in the
atmosphere. The CO2/ HCO3-/ CO32- equilibria are the major buffer of the pH of freshwater.
Based on the above equations, CO2 is the predominant species at a pH smaller than 6.35, while
HCO3- is the predominant species at a pH in the range of 6.35-10.33 and CO32- is the predominant
species at a pH higher than 10.33.
Geochemical and biological processes dictate the natural concentration of CO2/ HCO3-/ CO32 in
freshwater. For instance, a continuous source of carbonate in freshwater is from the deposition of
Revision date: August 2020
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carbonate ions from the dissolution of minerals. Carbon dioxide comes from the decay of organic
matter in aquatic ecosystems. On the other hand, carbon dioxide dissolved in freshwater is utilised
by plants in photosynthesis.
The addition of sodium bicarbonate to the aquatic environment could potentially increase the
sodium and bicarbonate concentration. However, unlike sodium carbonate, sodium bicarbonate
does not increase the pH of the water to high and/or lethal levels. Addition of bicarbonate to water
will move the pH towards 8.34 (the mean of the two pKa values from the two above equations)
(OECD, 2002).
Na+ and HCO3- ions will not adsorb on particulate matter or surfaces and will not accumulate in living
tissues.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Sodium bicarbonate is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on sodium bicarbonate.
Table 3
Test Species

Acute Aquatic Toxicity Studies on Sodium Bicarbonate
Endpoint

Results

Klimisch score

Reference

(g/L)
Oncorhynchus mykiss

96-hour LC50

7,700

1

ECHA

Lepomis macrochirus

96-hour LC50

7,100

1

ECHA

Daphnia magna

48-hour EC50

4,100

1

ECHA

Daphnia magna

48-hour EC50

1,640

1

ECHA

Ceriodaphnia dubia

48-hour EC50

1,020

2

ECHA

Chronic Studies
The NOEC from a 21-day Daphnia reproduction study is >576 mg/L (ECHA) [Kl. score = 2].
C.

Terrestrial Toxicity

The 48-hour LC50 and NOEC from an acute honeybee test on sodium bicarbonate was >24 and 24
μg/bee, respectively (ECHA).
7

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
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A.

PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium bicarbonate is an organic salt that dissociates completely to sodium and bicarbonate ions in
aqueous solutions. Biodegradation is not applicable to these inorganic ions; both sodium and
bicarbonate ions are also ubiquitous and are present in most water, soil and sediment. For the
purposes of this PBT assessment, the persistent criteria is not considered applicable to this inorganic
salt.
Sodium and bicarbonate ions are essential to all living organisms and their intracellular and
extracellular concentrations are actively regulated. Therefore, sodium bicarbonate is not expected to
bioaccumulate.
The NOEC for sodium bicarbonate from a chronic Daphnia study is >0.1 mg/L. The acute EC50 values
for sodium bicarbonate are >1 mg/L in fish and invertebrates. Thus, sodium bicarbonate does not
meet the screening criteria for toxicity.
The overall conclusion is that sodium bicarbonate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium bicarbonate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

144-55-8

Not a PBT

Chemical Name

Sodium Bicarbonate

Persistence Assessment Step

Bioaccumulative
Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Toxicity Assessment Step

5

Risk Assessment Actions
Required3

1
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Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/L

grams per litre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre

NOEC

no observed effective concentration
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Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

μg

micrograms
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SODIUM CARBONATE
This dossier on sodium carbonate presents the most critical studies pertinent to the risk assessment
of sodium carbonate in its use in drilling muds. It does not represent an exhaustive or critical review
of all available data. The information presented in this dossier was obtained primarily from the
OECD-SIDS documents on sodium carbonate (OECD, 2002a,b) and the ECHA database that provides
information on chemicals that have been registered under the EU REACH (ECHA). Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium carbonate is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Due to its high water solubility and low vapour pressure, sodium carbonate will be found
predominantly in the aquatic environment where it dissociates completely to sodium (Na+) and
carbonate (CO32-) ions. Both ions are ubiquitous in the environment. Na+ and CO32- ions will not
adsorb on particulate matter or surfaces and will not accumulate in living tissues. Sodium carbonate
is of low toxicity concern to aquatic and terrestrial organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): disodium carbonate
CAS RN: 497-19-8
Molecular formula: CH2O3.2Na
Molecular weight: 106 daltons
Synonyms: sodium carbonate; disodium carbonate; carbonic acid, disodium salt; bisodium
carbonate; soda ash, calcined soda
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-Chemical Properties of Sodium Carbonate
Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

Solid; white powder

1

ECHA

Melting Point

851oC

2

ECHA

Boiling Point

No data

-

-

Density

>2.52 and <2.53 (20oC)

1

ECHA

Vapour Pressure

No data

-

-

Partition Coefficient (log Kow)

Not applicable

-

-

Water Solubility

404 g/L* [soluble]

2

ECHA

pH

approximately 11.5**

2

ECHA
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Property

Value

Flammability

Klimisch score

Reference

1

ECHA

No

*GLP-compliant study. The water solubility was overestimated, possibly due to the high temperature (during dissolution)
or due to gel formation.
**pH value from water solubility test.

Aqueous solutions are strongly alkaline. At 25oC, the pH of 1, 5 and 10 wt% sodium carbonate
solutions are 11.37, 11.58 and 11.70, respectively (Eggeman, 2001).
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium carbonate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Due to its high water solubility and low vapour pressure, sodium carbonate will be found
predominantly in the aquatic environment where it dissociates completely to sodium (Na+) and
carbonate (CO32-) ions. Both ions are ubiquitous in the environment (UNEP, 1995).
Addition of sodium carbonate to an aquatic ecosystem will result in an increase in alkalinity and a
tendency to increase the pH. The carbonate ions will react with water, forming bicarbonate (HCO3-)
and hydroxide (OH-) ions until an equilibrium is reached. A re-equilibration takes place when
carbonate (CO32-) is dissolved in water according to the following equations:
HCO3- ↔ CO32- + H+

pKa=10.33

CO2 + H2O ↔ HCO3- + H+

pKa = 6.35

Only a small fraction of the dissolved CO2 is present as H2CO3 (carbonic acid), the major part is
present as CO2. The amount of CO2 in water is in equilibrium with the partial pressure of CO2 in the
atmosphere. The CO2/ HCO3-/ CO32- equilibria are the major buffer of the pH of freshwater.
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Based on the above equations, CO2 is the predominant species at a pH smaller than 6.35, while
HCO3- is the predominant species at a pH in the range of 6.35-10.33 and CO32- is the predominant
species at a pH higher than 10.33.
A release of sodium carbonate into the aquatic environment from the use of sodium carbonate
could potentially increase the sodium concentration and the pH in the aquatic environment. Table 3
shows the concentration of sodium carbonate needed to increase the pH to values of 9.0, 10.0 and
11.0.
Table 3

Sodium Carbonate Concentration (mg/L) Needed to Increase pH (DeGroot et al.,
2002; taken from OECD, 2002b)
Final pH**

Buffer capacity*
0 mg/L HCO3-

9.0

10.0

11.0

11.1 (0.6)

16 (6.1)

603 (61)

2.7 (21)

32 (26)

766 (81)

9.7 (107)

102 (112)

1467 (167)

17 (196)

175 (201)

2192 (256)

(distilled water)
20 mg/L HCO3(10 percentile of 77 rivers)
th

106 mg/L HCO3(mean value of 77 rivers)
195 mg/L HCO3(90 percentile of 77 rivers)
th

*The initial pH of a bicarbonate solution with a concentration of 20-195 mg/L is 8.3 (calculated).
**The final concentration of bicarbonate is given in parentheses.

Na+ and CO32- ions will not adsorb on particulate matter or surfaces and will not accumulate in living
tissues (OECD, 2002b).
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Sodium carbonate is of low toxicity concern to aquatic and terrestrial organisms.
B.

Aquatic Toxicity

Acute Studies
The results of the aquatic toxicity studies conducted on sodium carbonate are presented in Table 4.
Table 4

Aquatic Toxicity Studies on Sodium Carbonate (OECD, 2002a,b)
Endpoint

Results (mg/L)

Klimisch
score

Reference

Bluegill sunfish

96-hour LC50

300

2

OECD, 2002a,b

Mosquitofish

96-hour LC50

740

2

OECD, 2002a,b

Bluefill sunfish

24-hour LC50

385

4

OECD, 2002a,b

Molly

50-hour LC50

297

4

OECD, 2002a,b

Test Species
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Test Species
Ceriodaphnia dubia

Endpoint

Results (mg/L)

Klimisch
score

Reference

48-hour EC50

200 - 227

2

OECD, 2002a,b

There are other studies conducted on invertebrates, but the results of these studies were not
included in Table 4 because of the low reliability of the data (OECD, 2002a,b). No studies on algae
were identified (OECD, 2002a,b).
C.

Terrestrial Toxicity

No studies were identified.
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A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium carbonate is an organic salt that dissociates completely to sodium and carbonate ions in
aqueous solutions. Biodegradation is not applicable to these inorganic ions; both sodium and
carbonate ions are also ubiquitous and are present in most water, soil and sediment. For the
purposes of this PBT assessment, the persistent criteria are not considered applicable to this
inorganic salt.
Sodium and carbonate ions are essential to all living organisms and their intracellular and
extracellular concentrations are actively regulated. Thus, sodium carbonate is not expected to
bioaccumulate.
No chronic aquatic toxicity data exist on sodium carbonate; however, the acute EC50 values are >1
mg/L in fish, invertebrates and algae. Therefore, sodium carbonate does not meet the screening
criteria for toxicity.
The overall conclusion is that sodium carbonate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium carbonate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

497-19-8

Not a PBT

Chemical Name

Sodium carbonate

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

NA

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g

gram
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GLP

good laboratory practice

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

m

metre

mg/L

milligram per litre

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set

wt%

weight percent
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SODIUM CARBOXYMETHYLCELLULOSE
This dossier on sodium carboxymethylcellulose presents the most critical studies pertinent to the
risk assessment of sodium carboxymethylcellulose in its use in drilling muds. It does not represent an
exhaustive or critical review of all available data. Where possible, study quality was evaluated using
the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium carboxymethylcellulose is classified as a tier 1 chemical
and requires a hazard assessment only.
1

BACKGROUND

Sodium carboxymethylcellulose (Na CMC) is a white or slightly yellowish powder. It is biodegradable,
but not readily biodegradable, and it is not expected to bioaccumulate. Sodium
carboxymethylcellulose is a low concern for toxicity to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Sodium salt of a carboxymethyl ether of cellulose
CAS RN: 9004-32-4
Molecular formula: K2O ⋅ nO2Si
Molecular weight (1967): approximately 21,000 - 500,000 daltons
Synonyms: Sodium carboxymethylcellulose, Carboxymethylcellulose, sodium; cellulose,
carboxymethyl ether, sodium salt; sodium CMC; sodium cellulose glycolate; sodium CMC; Na CMC
3

PHYSICO-CHEMICAL PROPERTIES

Sodium carboxymethylcellulose is a white or slightly yellowish, almost odourless and tasteless
hydroscopic powder, consisting of very fine particles, fine granules or fine fibres (WHO, 1967).
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium carboxymethylcellulose.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No
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Convention, Protocol or other international control

Listed Yes or No?

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Sodium carboxymethylcellulose is biodegradable, but is not considered to be readily biodegradable.
It is not expected to bioaccumulate.
B.

Biodegradation

In an OECD 301A test, sodium carboxymethylcellulose (DS 0.7) showed 25% biodegradation after 28
days, followed by a much slower increase of the biodegradation percentage. At day 110, 58% of the
theoretical oxygen demand (ThOD) was consumed, leading the investigators to conclude that there
was complete degradation of sodium carboxymethylcellulose (VanGinkel and Gayton, 1996).
Therefore, sodium carboxymethylcellulose is degradable, but not readily biodegradable. [Kl. score =
1]
In an OECD 302A test, only 50% of the carbon from sodium carboxymethylcellulose (DS 0.7) was
removed (VanGinkel and Gayton, 1996).
Other studies have also shown partial degradation of sodium carboxymethylcellulose in ready and
inherent biodegradability tests (reviewed in VanGinkel and Gayton, 1996). [Kl. score = 4]
C.

Bioaccumulation

Sodium carboxymethylcellulose is a water-soluble semisynthetic polymer with a high molecular
weight (approximately 21,000 to 500,000 daltons). Due to its large molecular weight, it is not
expected to bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Sodium carboxymethylcellulose is a low concern for toxicity to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 2 lists the results of acute aquatic toxicity studies conducted on sodium
carboxymethylcellulose.

Revision date: August 2020

2

Table 2

Acute Aquatic Toxicity Studies on sodium carboxymethylcellulose or sodium
carboxymethylcellulose
Endpoint

Results (mg/L)

Klimisch
score

Reference

Brachydanio rerio

96-hour LC50

>2,500*

1

VanGinkel and Gayton (1996)

Daphnia magna

48-hour EC50

>5,000*

1

VanGinkel and Gayton (1996)

Daphnia magna

48-hour EC50

87.26**

2

Warne and Schifko (1999)

Selenastrum capricornutum

96-hour EC50

500*

1

VanGinkel and Gayton (1996)

Test Species

*sodium carboxymethylcellulose (0.7) was tested.
** sodium carboxymethylcellulose was tested.

Additional aquatic toxicity studies on sodium carboxymethylcellulose by Schöberl et al. (1988)
reported LC0 values of >250 to 1,000 mg/L for fish and >1,000 mg/L for Daphnia.
VanGinkel and Gayton (1996) also tested the degradation products of sodium
carboxymethylcellulose from Agrobaceterium CM-1 in acute toxicity studies. There was no toxicity to
Brachydanio rerio (1,000 mg/L), Daphnia magna (1,000 mg/L) or Selenastrum capricornutum (500
mg/L).
It is unclear why there is a large difference in Daphnia EC50 values between the studies of VanGinkel
and Gayton (1996) and Warne and Schifko (1999). One possibility is that the two laboratories may
have tested different sodium carboxymethylcellulose products. VanGinkel and Gayton (1996) tested
sodium carboxymethylcellulose (0.7), whereas Warne and Schifko (1999) tested sodium
carboxymethylcellulose (with no further description) in their study. However, the studies by
Schöberl et al. (1988) reported an acute toxicity for Daphnia that is similar to that reported by
VanGinkel and Gayton (1996). As a water-soluble polymer, sodium carboxymethylcellulose or
sodium carboxymethylcellulose would be expected to exhibit low toxicity due to its large molecular
weight and its inert characteristics.
Chronic Studies
No additional studies were identified. However, VanGinkel and Gayton (1996) reported that there
was no toxicity to Daphnia in a 21-day reproduction test when tested using effluent from sodium
carboxymethylcellulose treated with in a conventional activated sludge system (CAS system), (i.e., no
toxicity due to partial degradation of sodium carboxymethylcellulose).
C.

Terrestrial Toxicity

No studies are available.
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A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).

Revision date: August 2020

3

Sodium carboxymethylcellulose is a water-soluble semisynthetic polymer that is not readily
biodegradable. Therefore, it meets the screening criteria for persistence.
Sodium carboxymethylcellulose is a water-soluble semisynthetic polymer that has a high molecular
weight (approximately 21,000 to 500,000 daltons) which limits its bioavailability to aquatic
organisms. Therefore, it is not expected to bioaccumulate.
The acute EC50 of sodium carboxymethylcellulose is >1 mg/L in fish, invertebrates and algae.
Therefore, it does not meet the screening criteria for toxicity.
The overall conclusion is that sodium carboxymethylcellulose is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium carboxymethylcellulose.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Sodium Carboxymethylcellulose

CAS No.

Overall PBT
Assessment 1

9004-32-4

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

Yes

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

AICS

Australian Inventory of Chemical Substances

CAS system

conventional activated sludge system

CMC

carboxymethylcellulose

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

DS

degree of substitution

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

LC

lethal concentration
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mg/L

milligrams per litre

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

ThOD

theoretical oxygen demand

WHO

World Health Organization
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SODIUM CHLORIDE
This dossier on sodium chloride presents the most critical studies pertinent to the risk assessment of
sodium chloride in its use in drilling muds and hydraulic fracturing fluids and as a cement additive
chemical. This dossier does not represent an exhaustive or critical review of all available data. The
majority of information presented in this dossier was obtained from the ECHA database that
provides information on chemicals that have been registered under the EU REACH (ECHA). Where
possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium chloride is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Sodium chloride is a naturally occurring inorganic complex. It is not of substantial toxicological
concern nor is it particularly harmful to environmental receptors.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): sodium; chloride
CAS RN: 7647-14-5
Molecular formula: NaCl
Molecular weight: 58.44 g/mol
Synonyms: Halite, Salt, Table salt, Saline, Rock salt, Common salt, Dendritis, Purex
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of SODIUM CHLORIDE

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3
kPa

White crystaline solid

-

ECHA

Melting Point

801 oC

-

ECHA

Boiling Point

The study does not need to be
conducted, because NaCl is a
solid which melts above 300oC.

1

ECHA

Density

2.163 gm/cm3

1

ECHA
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Property

4

Value

Klimisch
score

Reference

Vapour Pressure

The study does not need to be
conducted, because NaCl is a
solid which melts above 300oC.

1

ECHA

Partition Coefficient (log Kow)

The study does not need to be
conducted, because NaCl is
inorganic.

1

ECHA

Water Solubility

317 g/L @ 20oC

1

ECHA

Flash Point

The study does not need to be
conducted, because NaCl is
inorganic.

1

ECHA

Auto flammability

Not flammable and does not
self-ignite.

1

ECHA

Viscosity

NaCl is a solid. Viscosity testing is
only required for fluids.

1

ECHA

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium chloride.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Sodium chloride is an inorganic substance that is not subject to biodegradation, is not expected to
bioaccumulate, and has a low potential to adsorb to soil.
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B.

Biodegradation

Sodium chloride is an inorganic substance. According to Annex VII of the REACH regulations (ECHA),
biodegradation testing for inorganic chemicals is not required.
C.

Environmental Distribution

Adsorption/desorption
Study scientifically not necessary. No experimental adsorption/desorption data are available for
sodium chloride.
D.

Bioaccumulation

A bioaccumulation study is technically not feasible according to REACH Annex XI, Point 2 (ECHA).
Based on its physico-chemical properties, it can safely be concluded that sodium chloride is devoid
of any bioaccumulation potential.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Sodium chloride is of low acute toxicity concern to aquatic organisms, in part because of the effect
of pH changes from the dissociated hydrogen ion.
B.

Aquatic Toxicity

Acute Studies: The 96-hour LC50 value of 5,840 mg/L for sodium chloride was determined in a
continuous flow-through exposure system with bluegill sunfish (Lepomis macrochirus).
The EC50 48-hour (Daphnia magna immobilisatoin) was determined to be 1,900 mg/L.
The IC50 of NaCl at 96 hours to Lemna was determined for comparison and found to be 6,870 mg/L
(6.87 g/L).
Chronic Studies
The 33-day NOEC value of 252 mg/L for sodium chloride was determined in a continuous flowthrough exposure system with early life stage fathead minnows (Pimephales promelas).
A 21-day NOEC (reproduction, Daphnia pulex) was determined to be 314 mg/L.
C.

Terrestrial Toxicity

The mean 14-day LC50 for three experiments conducted with the earthworm, E. fetida was 3,296 mg
NaCl/kg soil dw. The 10-week NOEC (based on mortality) was 3,507 mg NaCl/kg soil for the
earthworm, E. fetida.
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In a 7-day exposure study with red fescue grass, the IC50 for germination was 500.8 mg NaCl/kg soil
dw. In a 7-day exposure study with Kentucky bluegrass the NOEC for stem growth was 243 mg
NaCl/kg soil dw.
The 12-hour LD50 for wild house sparrows was approximately 3,000 - 3,500 mg/kg NaCl.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium chloride is an inorganic mineral. Thus, biodegradation is not applicable to this substance. For
the purposes of this PBT assessment, the persistent criteria are not considered applicable to sodium
chloride.
Bioaccumulation in fish is not expected given the inorganic nature of the substance.
The NOECs from the acute aquatic toxicity studies on sodium chloride are greater than 100 mg/L,
thus sodium chloride, does not meet the criteria for toxicity.
Sodium chloride is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium chloride.
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8

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

Sodium chloride

CAS No.

Overall PBT
Assessment 1

7647-14-5

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

NA

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

dw

dry weight

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

IC

growth inhibition concentration

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

LC

lethal concentration

LD

lethal dose

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

NOEC

no observed effective concentration
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PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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SODIUM DODECYL SULPHATE
This dossier on sodium dodecyl sulphate (SDS) presents the most critical studies pertinent to the risk
assessment of SDS in its use in hydraulic fracturing fluids. This dossier does not represent an
exhaustive or critical review of all available data. The majority of information presented in this
dossier was obtained from the ECHA database that provides information on chemicals that have
been registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – SDS is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

SDS is mainly used in detergents for laundry with many cleaning applications. It is a highly effective
surfactant and is used in any task requiring the removal of oily stains and residues; for example, it is
found in higher concentrations with industrial products including engine degreasers, floor cleaners
and car exterior cleaners. In lower concentrations, it is found in hand soap, toothpastes, shampoos,
shaving creams and bubble bath formulations, for its ability to create a foam (lather), for its
surfactant properties and in part for its thickening effect.
SDS is considered a generally recognized as safe (GRAS) ingredient for food use according to the
United States Food and Drug Administration (USFDA) (21 CFR 172.822) and is often used as an
emulsifying agent and whipping aid.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): sodium dodecyl sulfate
CAS RN: 151-21-3
Molecular formula: C12H25NaO4S
Molecular weight: 288.38 g/mol
Synonyms: Irium, Lauryl Sulfate, Sodium, Sodium Lauryl Sulfate, Sulfate, Sodium Dodecyl, Sulfate,
Sodium Lauryl
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
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Table 1

Overview of the Physico-chemical Properties of SDS

Property

4

Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

White, granular solid at
ambient temperature.

1

ECHA

Melting Point

205°C

1

ECHA

Boiling Point

216 °C at 1022 mbar

1

ECHA

Density

0.63 g/mL

1

ECHA

Vapour Pressure

≤ 0.18 Pa at 20°C

1

ECHA

Partition Coefficient (log Kow)

≤ -2.03 at 20°C

1

ECHA

Water Solubility

> 130 g/L at 20°C

1

ECHA

Flash Point

170°C

1

ECHA

Auto flammability

310.5°C

1

ECHA

Viscosity

Study is technically not
feasible.

-

ECHA

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for SDS.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No
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A.

ENVIRONMENTAL FATE SUMMARY
Summary

SDS rapidly biodegrades. It has a very low sorption potential and is not expected to bioaccumulate.
Details are provided below.
B.

Biodegradation

All substances in the alkyl sulfate category were found to be readily biodegradable.
The ready biodegradability of C12AS Na salts was tested in two aerobic studies. After 10 days of
exposure, 81.5% of the test substance was already degraded; after 28 days, 95% of the test
substance was mineralised. Therefore the test substance is readily biodegradable according to OECD
criteria (ECHA).
C.

Environmental Distribution

Adsorption/desorption
SDS is indicated to be of low sorption potential with an estimated Koc value of 316 to 446, which
corresponds to log Koc values in the range of 2.50 to 2.65 (ECHA).
D.

Bioaccumulation

In accordance with column 2 of Annex IX 9.3.2 of REACH Regulation EC 1907/2006 (ECHA),
bioaccumulation testing in aquatic species is not required as the substance has a low potential for
bioaccumulation (log Kow of < 3).
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

SDS is of low acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Fish: Numerous studies are available investigating the acute toxicity of SDS to freshwater and marine
fish since SDS is an economically important surfactant and was frequently used as reference
substance in toxicity tests. The data set is comprised of several publications with acceptable quality
and validity focusing on standard and non-standard species as well as one study report investigating
the acute toxicity to the standard species Pimephales promelas. The study was performed according
to OECD guideline 203. Fish were exposed in a flow-through system to five test concentrations up to
48 mg/L nominal concentration, corresponding to 40 mg/L measured concentration. Mortality of fish
was evaluated every 24 hours throughout the 96-hour test period. The 96-hour LC50 value is
determined to be 29 mg/L based on measured concentration. This study is considered to be the
most reliable study since it was performed under flow-through conditions and is very well
Revision date: August 2020
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documented as the study was performed for regulatory purposes. Although this effect value is not
the lowest observed in the data set, it was used for hazard assessment since (i) this study is rated as
the most comprehensive and reliable one and (ii) the remaining data set is biased because for most
additional species tested, several effect values are existing in the literature but always the lowest
obtained value per species is listed and no averaging was performed. This was done because the
data set is primarily presented to statistically assess the general susceptibility of fish to SDS in
comparison to aquatic invertebrates and algae using a conservative approach. (ECHA). [Kl score = 2]
Invertebrates: Numerous studies are available investigating the acute toxicity of SDS to freshwater
and marine invertebrates, since SDS is an economically important surfactant and was frequently
used as reference substance in toxicity tests. The data set is comprised of several publications with
acceptable quality and validity focusing on standard and non-standard species, as well as one study
report investigating the acute toxicity to the standard species Ceriodaphnia dubia. The non-GLP
study was performed equivalent to the conditions as described in OECD guideline 202. Daphnids
were exposed in a flow-through system to six test concentrations (+ control) in the range of 0.38 to
101 mg/L. Mortality of daphnids was evaluated every 24 hours throughout the 48-hour test period.
The 48-hour LC50 value is determined to be 5.5 mg/L (4.28 – 7.2 mg/L). This study is considered to be
the most reliable study since it was performed under flow-through conditions, which enabled stable
test substance concentrations and is well documented as the study was performed for regulatory
purposes. Although this effect value is not the lowest observed in the data set it was used for hazard
assessment since (i) this study is rated as the most comprehensive and reliable one and (ii) the
remaining data set is biased because several effect values are existing in the literature for many
additional (standard) species tested but always the lowest obtained value per species is listed and no
averaging was performed. This was done because the data set is primarily presented to statistically
assess the general susceptibility of aquatic invertebrates to SDS in comparison to fish and algae using
a conservative approach. [Kl Score = 2]
Chronic Studies
Fish: Two studies are available investigating the long-term toxicity of SDS to freshwater fish.The key
study tested the effects of the test substance in a juvenile fish growth test using Pimephales
promelas as test organism. Juveniles were exposed over a test period of 42 days to the test
substance in a flow-through system using river water. Mortality as well as growth (weight) were
recorded. No adverse effects were observed after 42 days of exposure to up to the highest tested
concentration of 1.36 mg/L. Thus the 42-day NOEC value is determined to be ≥ 1.36 mg/L based on
measured concentrations (ECHA) [Kl Score=2].
Invertebrates: A non-GLP, 7-day reproduction toxicity test with Ceriodaphnia dubia performed
according to EPA-600/489/001 guideline is used as key study. Daphnids were exposed under flowthrough conditions to five test concentrations up to 8 mg/L. An analytical check of test
concentrations proved that the nominal concentrations were in agreement with the measured ones.
Mortality and reproduction were evaluated daily. The 7-day NOEC value for reproduction is
determined to be 0.88 mg/L based on the measured concentration (ECHA) [Kl Score=2].
A non-GLP, 40-day chronic toxicity test with Daphnia magna was performed. The test organism was
exposed to test substance concentrations up to 8 mg/L (nominal concentration) over four
consecutive generations under semi-static conditions. No special guideline was followed. Offspring
daphnids of less than 24 hours of age were collected after 10 days of exposure to the test substance
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and exposed for another 10 days. This procedure was repeated three times. The overall NOEC
ranged from 2 to 4 mg/L based on nominal concentrations. Another long-term toxicity test with
Daphnia magna was reported. The study was performed according to OECD Guideline 202 P under
semi-static conditions (daily renewal) with analytical confirmation of the test substance
concentration. The 21-day NOEC value for reproduction is determined to be 3.2 mg/L based on the
measured concentration (ECHA) [Kl Score=2].
A long-term toxicity of the freshwater cladoceran species Pseudosida ramosa to SDS using OECD
Guideline 211 was performed. SDS concentrations from 0.25 to 4 mg/L were tested under semistatic conditions. The 21-day NOEC value is determined to be 1 mg/L based on the nominal
concentration (ECHA) [Kl Score=2].
The long-term toxicity of SDS on the reproduction of Hydra attenuata was tested in a chronic toxicity
test under semi-static conditions. The budding rate (number of buds between two feedings) was
measured over an exposure time of 21 days. SDS concentrations from 5.76 to 576 mg/L were tested.
A NOEC value of 5.76 mg/L is determined based on the nominal concentrations (ECHA) [Kl Score=2].
C.

Terrestrial Toxicity

No data are available. However, the substance exhibits an adsorption coefficient (log Koc) below 5
and is readily biodegradable. Moreover, the substance is not acutely toxic in the aquatic
compartment (EC/LC50 for fish, Daphnia and algae above 1 mg/L). In case of exposure to soil, the
substance is expected to rapidly degrade, thus the hazard to terrestrial organisms is negligible.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
SDS has been determined to be readily biodegradable. Thus, it is not persistent.
No data are available on bioaccumulation. However, based on the low log Kow, and rapid degradation
rate, bioaccumulation is not expected.
The NOECs from the acute aquatic toxicity studies on SDS are greater than 1 mg/L. Thus SDS, does
not meet the criteria for toxicity.
Therefore, SDS is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for SDS.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

SDS

CAS No.

Overall PBT
Assessment 1

151-21-3

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

CFR

Code of Federal Regulations

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/L

grams per litre

g/mL

grams per millilitre

GLP

good laboratory procedure

GRAS

generally recognized as safe

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

LC

lethal concentration

mbar

millibar

mg/L

milligrams per litre

NOEC

no observed effective concentration
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OECD

Organisation for Economic Co-operation and Development

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SDS

sodium dodecyl sulphate

SGG

Synthetic Greenhouse Gases

USFDA

United States Food and Drug Administration
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SODIUM HYDROXIDE
This dossier on sodium hydroxide presents the most critical studies pertinent to the risk assessment
of sodium hydroxide in its use in drilling muds and hydraulic fracturing fluids. It does not represent
an exhaustive or critical review of all available data. The information presented in this dossier was
obtained from the OECD-SIDS documents on sodium hydroxide (OECD, 2002a, b) and the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Sodium hydroxide is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Sodium hydroxide (NaOH) is a strong alkaline substance that dissociates completely in water to
sodium (Na+) and hydroxyl (OH-) ions. Both ions are ubiquitous in the environment. Na+ and OHions will not adsorb on the particulate matter or surfaces and will not accumulate in living tissues.
Sodium hydroxide dissociates completely in aqueous solutions to sodium (Na+) and hydroxyl (OH-)
ions. Sodium is an essential nutrient involved in fluid and electrolyte balance and is required for
normal cellular function. The hazard of NaOH for aquatic organisms is caused by the hydroxyl ion
(OH-) which has the potential to increase the pH of the aquatic environment, depending on the
buffering capacity.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Sodium hydroxide
CAS RN: 1310-73-2
Molecular formula: HNaO
Molecular weight: 40 g/mol
Synonyms: Caustic soda, soda lye, NaOH
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-Chemical Properties of Sodium Hydroxide

Property

Value

Klimisch score

Reference

Physical state at 20°C and 101.3 kPa

Solid

2

Lide, 2009; ECHA

Melting Point

318°C (solid, 100%);

2

ECHA

2

Lide, 2009; ECHA

52°C (60% solution)
Boiling Point
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1,388°C @ 101.325 kPa

1

Property

Value

Density

Klimisch score

2.13 g/cm , 20°C (100%)
2

Reference

2

Lide, 2009; ECHA

1.43 g/cm , 20°C (40%)
2

Vapour Pressure

1 Pa @ 513°C

2

Lide, 2009; ECHA

Partition Coefficient (log Kow)

Not applicable

-

-

Water Solubility

Very soluble

2

Lide, 2009; ECHA

Dissociation Constant (pKa)

14.8 @ 25°C

2

Lide, 2009; ECHA

pH of 5% NaOH solution

14

2

O’Neil, 2006

Sodium hydroxide (NaOH) is a strong alkaline substance that dissociates completely in water to
sodium (Na+) and hydroxyl (OH-) ions.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium hydroxide.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Due to its high water solubility and low vapour pressure, sodium hydroxide will be found
predominantly in the aquatic environment where it dissociates completely to sodium (Na+) and
hydroxyl (OH-) ions. Both ions are ubiquitous in the environment (UNEP, 1995).
The addition of sodium hydroxide to an aquatic ecosystem may increase the pH depending on the
buffer capacity of the receiving water. In general, the buffer capacity is regulated by the equilibria
between CO2, HCO3- and CO32-:
CO2 + H2O ↔ HCO3- + H+
HCO3- ↔ CO32- + H+
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(pKa1 = 6.35)
(pKa2 = 10.33)

2

A release of sodium hydroxide into the aquatic environment from the use of NaOH could potentially
increase the sodium concentration and the pH in the aquatic environment. Table 3 shows the
concentration of sodium hydroxide needed to increase the pH to values of 9.0, 10.0, 11.0 and 12.0.
Table 3

Sodium Hydroxide Concentration (mg/L) Needed to Increase pH
(DeGroot et al., 2002; taken from OECD, 2002b)
Buffer capacity*

Final pH
9.0

10.0

11.0

12.0

0 mg/L HCO3 (distilled water)

0.4

4.0

40

400

20 mg/L HCO3 (10th percentile of 77 rivers)

1.0

8.2

51

413

106 mg/L HCO3- (mean value of 77 rivers)

3.5

26

97

468

195 mg/L HCO3- (90th percentile of 77 rivers)

6.1

45

145

525

*The initial pH of a bicarbonate solution with a concentration of 20-195 mg/L was 8.25 to 8.35.

Na+ and OH- ions will not adsorb on the particulate matter or surfaces and will not accumulate in
living tissues (OECD, 2002b).
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Aquatic Toxicity

The OECD-SIDS SIAR on NaOH states that while the toxicity of the NaOH has been assumed to be
related to the hydroxyl anion, in general a pH change could influence the speciation of other
chemicals and therefore increase and/or decrease toxicity of the substance.
There are no guideline studies on NaOH; the studies summarised below have Klimisch scores of 3 or
4.
Acute Fish
The 24-hour LC50 to Carassius auratus (goldfish) is 160 mg/L. At 100 mg/L, which was equivalent to a
pH of 9.8, no mortality was observed. The 48-hour LC50 to Leuciscus idus melanotus, is 189 mg/L. The
96-hour LC50 of Gambusia affinis (mosquitofish) is 125 mg/L. At 84 mg/L, no effects on the fish were
observed. The pH was 9 at 100 mg/L.
Acute Invertebrate
The 48-hour LC50 is 40 mg/L for Ceriodaphnia cf. dubia. The toxicity threshold concentration of NaOH
for Daphnia magna was reported to range from 40 to 240 mg/L.
Acute Algae
No studies were identified.
B.

Terrestrial Toxicity

No studies were identified.
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7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium hydroxide is an inorganic salt that dissociates completely to sodium and hydroxide ions in
aqueous solutions. Biodegradation is not applicable to these inorganic ions; both sodium and
hydroxide ions are also ubiquitous and are present in most water, soil and sediment. For the
purposes of this PBT assessment, the persistent criteria are not considered applicable to this
inorganic salt.
Sodium and hydroxide ions are essential to all living organisms, and their intracellular and
extracellular concentrations are actively regulated. Thus, sodium hydroxide is not expected to
bioaccumulate.
No chronic toxicity data exist on sodium hydroxide; however, the acute EC50 values are >1 mg/L in
fish, invertebrates and algae. Thus, sodium hydroxide does not meet the screening criteria for
toxicity.
The overall conclusion is that sodium hydroxide is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium hydroxide.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

1310-73-2

Not a PBT

Chemical Name

Sodium Hydroxide

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

NA

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic

Revision date: August 2020

5

9

REFERENCES, ABBREVIATIONS AND ACRONYMS

A.

References

De Groot et al. (2002). The addition of sodium hydroxide to a solution with sodium bicarbonate to a
fixed pH. Solvay Pharmaceuticals Int. Doc. No. 8320/47/01; cited in OECD, 2002a,b.
Department of the Environment, Water, Heritage and the Arts (DEWHA). (2009). Environmental risk
assessment guidance manual for industrial chemicals, Department of the Environment,
Water, Heritage and the Arts, Commonwealth of Australia.
ECHA. ECHA REACH database: https://echa.europa.eu/information-on-chemicals/registeredsubstances
Klimisch, H.J., Andreae, M., and Tillmann, U. (1997). A systematic approach for evaluating the quality
of experimental and toxicological and ecotoxicological data. Regulatory Toxicology and
Pharmacology 25:1-5.
Lide, D.R. (2009). Physical Constants of Inorganic Compounds. CRC Handbook of Chemistry &
Physics, 89th Edition, CRC Press.
O'Neil, M.J. [Ed.] (2006). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. P.
1485, Whitehouse Station, NJ: Merck and Co., Inc.
OECD. (2002a). IUCLID Data Set for Sodium hydroxide (CAS No. 1310-73-2), UNEP Publications.
Available at: http://webnet.oecd.org/Hpv/UI/SIDS_Details.aspx?id=DC48343F-5AEA-48509A17-0A89331E4320.
OECD. (2002b). Screening Information Dataset (SIDS) Initial Assessment Report for Sodium hydroxide
(CAS No. 1310-73-2), UNEP Publications. Available at:
http://webnet.oecd.org/Hpv/UI/SIDS_Details.aspx?id=DC48343F-5AEA-4850-9A170A89331E4320.
UNEP. (1995). Water quality of world river basins. UNEP Environment Library No. 14, Nairobi, Kenya;
cited in OECD, 2002a,b.
A.

Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

g/cm2

grams per square centimetre

IUPAC

International Union of Pure and Applied Chemistry
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kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre

OECD

Organisation for Economic Co-operation and Development

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SIAR

SIDS Initial Assessment Report

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set
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SODIUM LIGNOSULFONATE
This dossier on sodium lignosulfonate presents the most critical studies pertinent to use as a cement
additive chemical. It does not represent an exhaustive or critical review of all available data. Where
possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium lignosulfonate is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Sodium lignosulfonate (wood pulp) is the extract of bamboo pulping process, which is made by
concentrating, modifying, spraying and drying. Sodium lignosulfonate (CAS 8061-51-6) is light yellow
(brown) free flowing powder, and easy to dissolve in water. The chemical property of the product is
stable, and the long-term sealed storage cannot be decomposed. Lignin series product is a kind of
surfactant, a variety of products can be produced by modification, processing and compounding.
These products are mainly used for resin, rubber, dyes, pesticides, ceramics, cement, asphalt, feed,
water treatment, water coal slurry, concrete, refractory materials, oil drilling, compound fertilizer,
smelting, casting and adhesive. It has been proven by experiment that lignosulfonate is very
effective in preventing sandy soil and can be used as a desert fixed sand agent.
As a concrete water-reducing agent sodium lignosulfonate belongs to anionic surface active
substance, has adsorption and dispersion effect on cement, and can improve various physical
properties of concrete. Sodium lignosulfonate (CAS 8061-51-6) can reduce water consumption by
more than 13%, improve the workability of concrete and greatly reduce the hydration heat at the
early stage of cement hydration. It can be compounded into early strength agent, retarder,
antifreeze, pumping agent, etc. In drilling it can be used as a diluting dispersant and viscosity reducer
which can improve petroleum fluidity thereby reducing energy consumption.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Sodium lignosulfonate
CAS RN: 8061-51-6
Molecular formula: Not applicable.
Molecular weight: Unknown
Synonyms: Sodium lignosulfonate; lignosulfonic acid, sodium salt; lignin sodium sulfonate
3

PHYSICO-CHEMICAL PROPERTIES

Sodium lignosulfonate is water soluble (>500 g/L) and has an average molecular weight of 10,000
daltons (FR, 2005).
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4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium lignosulfonate.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

No specific data could be located on the environmental fate/transport of sodium lignosulfonate. The
United States Environmental Protection Agency (USEPA) reviewed the environmental fate and
environmental hazards of various lignosulfonate chemicals, including sodium lignosulfonate, for a
proposed rule to establish 44 tolerance exemptions for residues of these substances (FR, 2005). The
USEPA determined “that the various salts of lignosulfonic acid are soluble to very highly water
soluble depending on the cation. Once in water, dissociation of the cation is expected depending on
pH. These lignosulfonates are not expected to be mobile in terrestrial environments, moving equally
with the water and sediment phase to surface water. Ground water migration is not likely. Once in
water, the dissociated cation and anion are likely to remain in dissolution. The available information
suggest that lignosulfonates may be persistent in aquatic environment of low microbial activity and
much less persistent in environments with ample microbial activity…though the time for complete
aerobic degradation is predicted to be months, the lignosulfonates are strongly absorbed to soils
and sediments due to their high-molecular weights.” Based on the USEPA assessment, it is
concluded that sodium lignosulfonate would meet the EU screening criteria for persistence.
Due to its high-molecular weight, sodium lignosulfonate is not expected to be bioavailable to
environmental receptors. This is supported by pharmacokinetic data on calcium lignosulfonate
which showed that it is poorly absorbed from the gastrointestinal tract of rats (Beck and Rossi,
2005). Thus, it is not expected to bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Sodium lignosulfonate is not expected to bioaccumulate due to its low potential for bioavailability
because of its molecular weight and size. No aquatic toxicity studies are available for sodium
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lignosulfonate. It is expected to be a low concern of toxicity to aquatic organisms because of its low
potential for bioavailability.
B.

Aquatic Toxicity

No data are available.
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Based on the assessment by the USEPA (FR, 2005), sodium lignosulfonate meets the criteria for
persistence.
Sodium lignosulfonate is not expected to bioaccumulate due to its low potential for bioavailability
because of its molecular weight and size. Thus, it does not meet the criteria for bioaccumulation.
No aquatic toxicity studies are available for sodium lignosulfonate. It is expected to be a low concern
of toxicity to aquatic organisms because of its low potential for bioavailability.
The overall conclusion is sodium lignosulfonate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium lignosulfonate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

8061-51-6

Not a PBT

Chemical Name

Sodium Lignosulfonate

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

Yes

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

g/L

grams per litre

IUPAC

International Union of Pure and Applied Chemistry

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency
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SODIUM NITRITE
This dossier on sodium nitrite presents the most critical studies pertinent to the risk assessment of
sodium nitrite in its use in drilling muds. It does not represent an exhaustive or critical review of all
available data. The majority of information presented in this dossier was obtained from the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Sodium nitrite is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Sodium nitrite (NaNO2) dissociates completely in aqueous solutions to sodium (Na++) and nitrite
(NO22-) ions. In the environment, bacteria of the genus Nitrobacter oxidises nitrites to nitrates.
Biodegradation is not applicable to sodium nitrite. Sodium nitrite and its dissociated ions are
ubiquitous in the environment. They are not expected to adsorb to soil or sediment or to
bioaccumulate. Toxicity of sodium nitrite is species and water quality dependant.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Sodium nitrite
CAS RN: 7632-00-0
Molecular formula: NaNO2
Molecular weight: 69 gm/mol
Synonyms: Sodium nitrite; nitrous acid, sodium salt; nitrous acid sodium salt (1:1)
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Sodium Nitrite

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3
kPa

White orthorhombic crystals

2

ECHA

Melting Point

271oC

2

ECHA

Boiling Point

>320oC (decomposes)

2

ECHA

Density

2.17 g/cm3; 2.26 g/cm3

2

ECHA

Water Solubility

848 g/L @ 25oC

2

ECHA

820 g/L @ 20 C (pH 9)
o
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Property

Value

Klimisch score

Reference

-

ECHA

666 g/L @ 20 C (pH 9)
o

Oxidising Properties

4

Yes

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium nitrite.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Sodium nitrite (NaNO2) dissociates completely in aqueous solutions to sodium (Na++) and nitrite
(NO22-) ions. In the environment, bacteria of the genus Nitrobacter oxidises nitrites to nitrates.
Biodegradation is not applicable to sodium nitrite. Sodium nitrite and its dissociated ions are
ubiquitous in the environment. They are not expected to adsorb to soil or sediment or to
bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

The toxicity of sodium nitrite is species and water quality dependant with the preponderance of the
data reflecting effective concentrations in the part per million range.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on sodium nitrite.
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Table 3
Test Species

Acute Aquatic Toxicity Studies on Sodium Nitrite
Endpoint

Results (mg/L)

Klimisch score

Reference

Oncorhynchus mykiss

96-hour LC50

0.54 – 26.3*

2

ECHA

Channel catfish

96-hour LC50

35

2

ECHA

Tilapia

96-hour LC50

79.8

2

ECHA

Largemouth Bass

96-hour LC50

691

2

ECHA

Daphnia magna

48-hour EC50

15.4

1

ECHA

Cherax quadricarinatus

96-hour LC50

4.93

2

ECHA

Desmodesmus subspicatus

72-hour EC50

>100

1

ECHA

NOEC

100

*Four series of 96-hour bioassays were conducted. Series I (12 tests) and Series II (22) tests were conducted over the pH
range 6.4 to 9.0. The two series were conducted on two different size ranges of fish and in two different years. Series III (6
tests) was conducted at pH 7 using three different acids (H2SO4, H3PO4 and HNO3) for pH reduction. Series IV (4 tests) was
conducted over the pH range 7.5 – 8.6 at chloride concentrations above background. Values were converted from NO2-N to
NaNO2.

Chronic Studies
The 29-day NOEC from a chronic fish study using carp was 21 mg/L as sodium nitrite. The 29-day
NOEC from the same study based on physiological changes, especially delayed early ontogeny
accompanied by slightly decreased Fulton’s condition factor, was 1.05 mg/L as sodium nitrite
(Kroupova et al., 2010; ECHA). [Kl. score = 2]
The 31-day NOEC from a chronic fish study using channel catfish was 6.16 mg/L as sodium nitrite
based on growth rate (Colt et al., 1981; ECHA). [Kl. score = 2]
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium nitrite is an inorganic salt that dissociates completely to sodium and nitrite ions in aqueous
solutions. Biodegradation is not applicable to these inorganic ions; both sodium and nitrite ions are
also ubiquitous and are present in most water, soil and sediment. For the purposes of this PBT
assessment, the persistent criteria are not considered applicable to this inorganic salt.
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As sodium nitrite dissociates to sodium nitrite ions, neither sodium nitrite nor its dissociated ions are
expected to accumulate.
The NOEC values from chronic fish studies on sodium nitrite are >0.1 mg/L. The acute EC50 values for
sodium nitrite are >0.1 mg/L in fish, invertebrates and algae. Thus, sodium nitrite does not meet the
screening criteria for toxicity.
The overall conclusion is that sodium nitrite is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium nitrite.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

7632-00-0

Not a PBT

Chemical Name

Sodium Nitrite

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

LC

lethal concentration

mg/L

milligrams per litre
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NOEC

no observed effective concentration

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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SODIUM PERSULFATE
This dossier on sodium persulfate presents the most critical studies pertinent to the risk assessment
of sodium persulfate in its use in hydraulic fracturing fluids. This dossier does not represent an
exhaustive or critical review of all available data. Where possible, study quality was evaluated using
the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium persulfate is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Sodium persulfate dissociates in aqueous media to the sodium cation (Na+) and persulfate anion
(S2O82-). The persulfate anion will readily hydrolyse (decompose) into sulfate ions. Biodegradation is
not applicable to inorganic compounds. Sodium persulfate is not expected to bioaccumulate; it will
dissociate (and decompose) to ions that are ubiquitous in the environment. Sodium persulfate is not
expected to absorb to soil or sediment because of its dissociation properties, instability (hydrolysis)
and high water solubility. Sodium persulfate exhibits moderate acute toxicity by the oral route and
low acute toxicity by the inhalation and dermal routes. In humans, sodium persulfate has the
potential for skin irritation; it is also a skin sensitiser to guinea pigs and humans. Human exposure to
persulfates (including sodium persulfate) have been linked to a variety of skin and respiratory
complaints indicative of sensitisation. The complaints consist of immediate and delayed contact
hypersensitivity, contact urticarial, rhinitis, bronchitis and asthma. Repeated oral exposure to
sodium persulfate resulted in irritation to the gastrointestinal tract; and respiratory irritation was
seen in rats repeatedly exposed by inhalation to ammonium persulfate. Sodium persulfate is not
genotoxic. A dermal carcinogenicity study showed no carcinogenic effects in mice. In a screening
study, there was no reproductive or developmental toxicity in rats given oral gavage doses of
ammonium persulfate. Sodium persulfate has a low toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Disodium [(sulfonatoperoxy)sulfonyl]oxidanide
CAS RN: 7775-27-1
Molecular formula: O8S2.2Na
Molecular weight: 238.1 gm/mol
Synonyms: Sodium persulfate; disodium persulfate; sodium peroxodisulfate; disodium
[(sulfonatoperoxy)sulfonyl]oxidanide
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
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Table 1

Overview of the Physico-chemical Properties of Sodium Persulfate

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3
kPa

White, crystalline, odorless solid

1

ECHA

Melting point

Decomposes at 180oC before
melting point is reached.

1

ECHA

Density

1.68 g/cm3

1

ECHA

Vapour pressure

Negligible

2

ECHA

Partition coefficient (log Kow)

Not applicable

-

-

Water solubility

Very soluble

2

ECHA

Oxidising properties

Strong oxidiser

4

ECHA

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium persulfate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Sodium persulfate dissociates in aqueous media to the sodium cation (Na+) and persulfate anion
(S2O82-) (OECD 2005; ECHA). The persulfate anion will readily hydrolyse (decompose) into sulfate
ions.
The rates of hydrolysis are expected to be similar for sodium persulfate, potassium persulfate, and
ammonium persulfate. The rates of decomposition (hydrolysis) were measured at 50oC at various
pHs. The half-lives increased from 20 hours at pH 1 to 210 hours at pH 10 (Koltoff and Miller, 1951).
Revision date: August 2020

2

Biodegradation is not applicable to inorganic compounds. Sodium persulfate is not expected to
bioaccumulate; it will dissociate (and decompose) to ions that are ubiquitous in the environment.
Sodium persulfate is not expected to absorb to soil or sediment because of its dissociation
properties, instability (hydrolysis), and high water solubility.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Sodium persulfate has a low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on sodium persulfate.
Table 3

Acute Aquatic Toxicity Studies on Sodium Persulfate
Endpoint

Results (mg/L)

Klimisch
score

Reference

Oncorhynchus mykiss

96-hour LC50

163

1

ECHA

Daphnia magna

48-hour EC50

133

1

ECHA

Selenastrum capricornutum

72-hour EC50

116

1

ECHA

Test Species

Chronic Studies
No data are available.
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium persulfate is an inorganic compound that dissociates completely to sodium and persulfate
ions in aqueous solutions. Persulfate ions are further hydrolysed to sulphate ions. Biodegradation is
not applicable to these compounds. For the purposes of this PBT assessment, the persistent criteria
are not considered applicable to sodium persulfate or its dissociated compounds.
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Sodium persulfate is an inorganic compound that dissociates completely in water to ionic
compounds that are ubiquitous in the environment. Thus, sodium persulfate is not expected to
bioaccumulate.
There are no chronic aquatic toxicity data on sodium persulfate. The acute EC50 values for fish,
invertebrates, and algae are >1 mg/L. Thus, sodium persulfate does not meet the screening criteria
for toxicity.
Therefore, sodium persulfate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium persulfate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

7775-27-1

Not a PBT

Chemical Name

Sodium Persulfate

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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SODIUM POLYACRYLATE
This dossier on sodium polyacrylate presents the most critical studies pertinent to the risk
assessment of sodium polyacrylate in its use in drilling muds. It does not represent an exhaustive or
critical review of all available data. The majority of information presented in this dossier was
obtained from the HERA document on polyacrylic acid homopolymers and their sodium salts (CAS
9003-04-7) (HERA, 2014). Where possible, study quality was evaluated using the Klimisch scoring
system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium polyacrylate is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Sodium polyacrylate are a group of polymers that range in molecular weight from 1,000 to 78,000.
The sodium polyacrylates mostly used in detergents have a typical molecular weight of
approximately 4,500 (HERA, 2014). These polymers are not readily biodegradable but are partly
accessible to ultimate biodegradation. They are not expected to bioaccumulate. Sodium acrylate
exhibits a low toxicity concern for aquatic organisms, terrestrial invertebrates and plants.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 1-Propenoic acid, homopolymer, sodium salt
CAS RN: 9003-04-7
Molecular formula: (C3H4O2)x-.x-Na
Molecular weight: Variable
Synonyms: 2-Propenoic acid, homopolymer, sodium salt; polyacrylic acid, sodium salt, sodium
polyacrylate; acrylic acid, polymers, sodium salt; poly(acrylic acid), sodium salt; polyacrylate sodium
salt
3

PHYSICO-CHEMICAL PROPERTIES

Sodium polyacrylates are polymers that range in molecular weight (MW) from 1,000 to 78,000
(HERA, 2014). The sodium polyacrylates mostly used in detergents have a typical molecular weight
of approximately 4,500 (HERA, 2014). For sodium polyacrylate (MW 4,500), the melting point is
>150oC, where it decomposes; and the water solubility is >400 g/L (HERA, 2014).
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium polyacrylate.
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NICNAS has assessed sodium polyacrylate in an IMAP Tier 1 assessment and considers it a polymer
of low concern 1 .
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Sodium polyacrylates are not readily biodegradable. Due to their high molecular weights, sodium
polyacrylates are not expected to bioaccumulate. In addition, these water-soluble polymers can
form insoluble calcium salts in natural waters, suggesting that bioaccumulation is unlikely.
B.

Abiotic Degradation

Abiotic degradation mechanisms like photolytic and hydrolytic processes do not significantly
influence the environmental fate of sodium polyacrylates (HERA, 2014).
C.

Biodegradation

Sodium polyacrylates are not readily biodegradable, but are partly accessible to ultimate
biodegradation particularly under long incubation conditions. Sodium polyacrylates with MW of
<2,000 are partly biodegradable under the conditions of soil and sediment inoculation. Test results
with activated sludge inoculum indicate different elimination degrees, apparently due to adsorption
and precipitation processes. The removal degrees of different sodium polyacrylates show no clear
relationship between elimination extent and molecular weight (HERA, 2014).
D.

Bioaccumulation

No experimental studies are available on sodium polyacrylates. Estimated bioconcentration factors
based on octanol-water coefficients are not appropriate since the molecular weights of these
polymers are higher than the molecular weight range for the QSAR models. Due to their high
molecular weights, sodium polyacrylates are not expected to bioaccumulate. In addition, these

https://www.nicnas.gov.au/chemical-information/imap-assessments/how-chemicals-areassessed/Low-concern-polymers.
1
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water-soluble polymers can form insoluble calcium salts in natural waters, suggesting that
bioaccumulation is unlikely.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Sodium polyacrylates are a low toxicity concern for aquatic organisms, terrestrial invertebrates and
plants.
B.

Aquatic Toxicity

Acute Studies
Table 2 lists the results of acute aquatic toxicity studies on sodium polyacrylates.
Table 2
Mean
MW

Acute Aquatic Toxicity Studies on Sodium Polyacrylates

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

1,000

Brachydanio rerio

96-hour LC50

>200

1

HERA, 2014

1,000

Salmo gairdneri

96-hour LC50

>1,000

1

HERA, 2014

1,200

Leuciscus idus

96-hour LC50

>500

1

HERA, 2014

2,000

Brachydanio rerio

96-hour LC50

>200

1

HERA, 2014

2,500

Leuciscus idus

96-hour LC50

>500

1

HERA, 2014

4,500

Lepomis macrochirus

96-hour LC50

>1,000

1

HERA, 2014

4,500

Lepomis macrochirus

96-hour LC50

>1,000

1

HERA, 2014

8,000

Leuciscus idus

96-hour LC50

>500

1

HERA, 2014

10,000

Lepomis macrochirus

96-hour LC50

>1,000

1

HERA, 2014

15,000

Leuciscus idus

96-hour LC50

>10,000

1

HERA, 2014

78,000

Brachydanio rerio

96-hour LC50

>400

2

HERA, 2014

1,000

Daphnia magna

48-hour EC50

>200

1

HERA, 2014

1,000

Daphnia magna

48-hour EC50

>1,000

1

HERA, 2014

2,000

Daphnia magna

48-hour EC50

>200

1

HERA, 2014

4,500

Daphnia magna

48-hour EC50

>200

1

HERA, 2014

4,500

Daphnia magna

48-hour EC50

>1,000

1

HERA, 2014

78,000

Daphnia magna

24-hour EC50

276

2

HERA, 2014

8,000

Selenastrum
capricornutum

72-hour EC50

40

1

HERA, 2014

78,000

Scenedesmus
subspicatus

96-hour EC50

44

2

HERA, 2014
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Chronic Studies
Table 3 lists the results of chronic aquatic toxicity studies on sodium polyacrylates.
Table 3

Chronic Aquatic Toxicity Studies on Sodium Polyacrylates (HERA, 2014)

Mean
MW

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

4,500

Pimephales promelas

32-day NOEC

56

2

HERA, 2014

4,500

Brachydanio rerio

28-day NOEC

>450

1

HERA, 2014

78,000

Brachydanio rerio

14-day NOEC

>400

2

HERA, 2014

4,500

Daphnia magna

21-day NOEC

450

1

HERA, 2014

4,500

Daphnia magna

21-day NOEC

58

1

HERA, 2014

4,500

Daphnia magna

21-day NOEC

12

2

HERA, 2014

78,000

Daphnia magna

21-day NOEC

100

2

HERA, 2014

4,500

Scenedesmus
subspicatus

96-hour NOEC

180

2

HERA, 2014

78,000

Scenedesmus
subspicatus

96-hour NOEC

32.8

2

HERA, 2014

There is considerable variability in the chronic aquatic toxicity results for Daphnia magna for sodium
polyacrylates with the same molecular weight of 4,500. This was discussed in HERA (2014) and was
explained by the solubility of sodium polyacrylates in water. In distilled water, the solubility of
sodium polyacrylates with the molecular weight of 4,500 is >400 mg/L; however, under test
conditions water solubility will decrease due to the presence of Ca++ and Mg++ (as measured by water
hardness). In a study by BASF (reviewed in HERA, 2014), the water solubility of sodium polyacrylate
(MW 4,500) was determined with radiolabelled compounds in a test system with a calcium
concentration of 70 mg/L, which corresponds to the mean water hardness to the media used in an
OECD TG 202 test. Under these conditions, the water solubility of sodium polyacrylate was 1.3 mg/L
after 24 hours. So, one explanation for the variability of the chronic Daphnia studies may be due to
differences in water hardness.
C.

Toxicity to Sediment Organisms

The 96-hour EC0 to Chironomus riparius (larvae) is >4,500 mg/kg sediment dry weight (HERA, 2014).
D.

Terrestrial Toxicity

The results of terrestrial toxicity studies on sodium polyacrylate polymers are listed in Table 4.
Table 4

Terrestrial Toxicity Studies on Sodium Polyacrylates (HERA, 2014)

Mean
MW

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

4,500

Eisenia foetida foetida

14-day EC0

1,000

1

HERA, 2014

78,000

Eisenia foetida andrei

14-day EC0

1,000

2

HERA, 2014

78,000

Brassica rapa

21-day NOEC

1,000

2

HERA, 2014
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Mean
MW

Test Species

Endpoint

Results (mg/L)

Klimisch
score

Reference

4,500

Nitrogen
transformation*

28-day EC10

>2,500

1

HERA, 2014

4,500

Carbon transformation*

28-day EC10

>2,500

1

HERA, 2014

*Soil organisms
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A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
The sodium polyacrylates are not readily biodegradable; thus they meet the screening criteria for
persistence.
The sodium polyacrylates are expected to have high molecular weights and are not expected to be
bioavailable. Thus these polymers do not meet the criteria for bioaccumulation.
Chronic NOECs for fish, daphnia and algae are available for sodium polyacrylates, and the NOEC
values are >0.1 mg/L. Thus sodium polyacrylates do not meet the screening criteria for toxicity.
The overall conclusion is that sodium polyacrylates are not PBT substances.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium polyacrylate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

CAS No.

Overall PBT
Assessment 1

Sodium Polyacrylate

9003-04-7

Not a PBT

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

Yes

Yes

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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degrees Celsius
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constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/L

grams per litre

GHS

Globally Harmonised System of Classification and Labelling of Chemicals

IUPAC

International Union of Pure and Applied Chemistry

LC

lethal concentration

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

MW

molecular weight

NICNAS

National Industrial Chemicals Notification and Assessment Scheme

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

QSAR

quantitative structure activity relationship
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SODIUM POLYNAPHTHALENE SULFONATE
This dossier on sodium polynaphthalene sulfonate presents the most critical studies pertinent to the
risk assessment of sodium polynaphthalene sulfonate in its use as a cement additive chemical. It
does not represent an exhaustive or critical review of all available data. Where possible, study
quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium polynaphthalene sulfonate is classified as a tier 1
chemical and requires a hazard assessment only.
1

BACKGROUND

Sodium polynaphthalene sulfonate functions as an emulsion stabilizer, surfactant – dispersing agent,
and a surfactant – hydrotrope in cosmetic products. It is used as a raw material in the production of
admixtures for the construction industry and is one of the basic ingredients for formulation of
chemical admixtures for concrete and mortars. It is defined as the sodium salt of the product
obtained by the condensation polymerization of 2-naphthalene sulfonic acid and formaldehyde.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Naphthalenesulfonic acid, sodium salt, polymer with formaldehyde
CAS RN: 9008-63-3
Molecular formula: (C10H8O3S.CH2O.Na)x [This substance is a polymer.]
Molecular weight: Unknown
Synonyms: Sodium polynaphthalene sulfonate; naphthalenesulfonic acid, sodium salt, polymer with
formaldehyde; sodium naphthalenesulfonate-formaldehyde copolymer; naphthalenesulfonic acid
sodium salt/formaldehyde polymer; formaldehyde/naphthalenesulfonic acid
3

PHYSICO-CHEMICAL PROPERTIES

No information is available.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium polynaphthalene sulfonate.
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Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

No data are available.
6

ENVIRONMENTAL EFFECTS SUMMARY

No data are available.
A.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium polynaphthalene sulfonate is a polymer; it is not expected to be biodegradable. Thus, it
meets the criteria for persistence.
Sodium polynaphthalene sulfonate is not expected to bioaccumulate due to its low potential for
bioavailability because of its expected molecular weight and size and low water solubility.
No aquatic toxicity studies are available for sodium polynaphthalene sulfonate. It is expected to be a
low concern of toxicity to aquatic organisms because of its low potential for bioavailability.
The overall conclusion is that sodium polynaphthalene sulfonate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium polynaphthalene sulfonate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

CAS No.

Overall PBT
Assessment 1

Sodium Polynaphthalene Sulfonate

9008-63-3

Not a PBT

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

Yes

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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SODIUM SILICATE
This dossier on sodium silicate presents the most critical studies pertinent to the risk assessment of
sodium silicate in its use as a cement additive chemical. It does not represent an exhaustive or
critical review of all available data. The information presented in this dossier was obtained from the
OECD-SIDS documents on Soluble Silicates, which includes sodium silicate (OECD, 2004); and the
ECHA database that provides information on chemicals that have been registered under the EU
REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium silicate is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Sodium silicate is produced by fusing high purity quartz sand (SiO2) and sodium carbonate or soda
(Na2CO3) at temperatures of 1,300 to 1,500oC. The product that is formed is an amorphous glass that
can be dissolved in water to produce silicate solutions. Various products of sodium silicate are
obtained by varying the mixing ratio of quartz and soda. Sodium silicates are therefore characterised
primarily by the SiO2 to Na2O ratio, or molar ratio (MR). Soluble silicates are generally not distinct
stoichiometric chemical substances (with a specific chemical formula and molecular weight), but
glasses or aqueous solutions of glasses (OECD, 2004).
Sodium silicate is an amorphous glass, and it is solidified as a glass from the melt (solid or lump
glasses). It is essentially anhydrous and differs from ordinary glasses in that it is soluble in water at
elevated temperature and pressure leading to silicate solutions (liquid glasses). Both solid and liquid
glasses are often referred to as waterglass. Silicate solutions are defined by their density and
viscosity, which together with the MR defines a unique composition for the silicate solution. By
evaporation of silicate solutions, fine powders or granules are obtained that have a residual water
content of approximately 20%. Unlike ground lump glass, these materials dissolve readily in water to
give silicate solutions (OECD, 2004).
Upon dissolution in water, sodium silicate forms sodium ions (Na+) and molecular speciation of
silicates. Depending on both pH and concentration the respective solutions contain varying
proportions of monomeric tetrahydral ions, oligomeric linear or cyclic silicate ions (OECD, 2004).
Sodium silicate has many uses. In concrete and general masonry, it helps to reduce porosity in most
masonry products such as concrete, stucco and plasters. Sodium silicate is frequently used in drilling
fluids to stabilize borehole walls and to avoid the collapse of bore walls. It is particularly useful when
drill holes pass through argillaceous formations containing swelling clay minerals such as smectite or
montmorillonite.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Sodium hydroxysilanoylolate
CAS RN: 1344-09-8
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Molecular formula: Na2O × nO2Si
Molecular weight: 184.04 (tetrasodium orthosilicate); soluble silicates are not generally
stoichiometric chemical substances (with a specific chemical formula and molecular weight), but
rather glasses or aqueous solutions of glasses.
Molar ratio: 0.5 for tetrasodium orthosilicate. Commercial sodium silicates have molar ratios
between 1.5 and 4.0.
Synonyms: Water glass; soluble glass; silicate of soda; sodium orthosilicate; sodium silicate glass.
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-Chemical Properties of Sodium Silicate

Property

Value

Klimisch
score

Reference

Physical state

Amorphous glass melt (lumps); aqueous
solution or spray-dried powder with ~20%
residual water

4

OECD, 2004

Flow Point

730-870oC

4

OECD, 2004

Melting Point*

Slightly lower than that of water

4

OECD, 2004

Density

1.26 – 1.71 g/cm3 (solutions); 700-800
kg/m3 bulk density; spray-dried powders

4

OECD, 2004

Vapour Pressure

Negligible at ambient temperature

4

OECD, 2004

Partition Coefficient (log Kow)

Not relevant

-

OECD, 2004

Water Solubility

Solution: infinitely miscible; spray-dried
solution: readily dissolvable

4

OECD, 2004

Vapour Pressure

0.0031 hPa @ 1165oC (solid, MR 2.0);
0.0016 hPa @ 1172oC (solid, MR 3.0)

4

OECD, 2004

*Aqueous solutions

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium silicate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No
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Convention, Protocol or other international control

Listed Yes or No?

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Sodium silicate readily dissolves in water to sodium ions (Na+) and molecular speciation of silicates.
Dissolved silica from commercial soluble silicates is indistinguishable from natural dissolved silica.
Silica (SiO2) represents about 59% of the elemental composition of the earth’s crust. Similar
percentages are obtained for many sediments and soils (Jackson, 1964). Compounds of silicon and
oxygen are ubiquitous in the environment; it is present in inorganic matter, like minerals and soils
and in organic matter.
Silica is found in all natural waters and the median values in the United States were reported to be
17 mg SiO2/L for ground waters and 14 mg SiO2/L for streams (Davis, 1964). The world-wide
concentration in rivers is 13 mg SiO2/L (Edwards and Liss, 1973).
Sodium silicate is an inorganic substance and therefore not amenable to biodegradation. It is not
expected to bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Sodium silicate is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on sodium silicate.
Table 3

Acute Aquatic Toxicity Studies on Sodium Silicate
Endpoint

Results (mg/L)

Klimisch
score

Reference

Brachydanio rerio

96-hour LC50

1,180

2

OECD, 2004; ECHA

Oncorhynchus mykiss

96-hour LC50

260 - 310

2

ECHA

Daphnia magna

48-hour EC50

1,700

2

OECD, 2004; ECHA

Scenedesmus subspicatus

72-hour EC50

>345.4 (growth rate)

2

OECD, 2004; ECHA

Test Species

207 (biomass)
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Chronic Studies
No chronic studies are available.
C.

Terrestrial Toxicity

There are no studies on sodium silicate. A honeybee acute contact toxicity study according to
(USEPA, 2012) has been conducted on AgSil™ 25 potassium silicate solution (29.1% potassium
silicate in water). The 48-hr LD0 was 25 μg/animal and the 48-hr LD50 was 25 μg/animal (ECHA).
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium silicate is an inorganic compound that dissociates completely to sodium and silicate ions in
aqueous solutions. Biodegradation is not applicable to these inorganic ions; both sodium and silicate
ions are also ubiquitous and are present in most water, soil and sediment. For the purposes of this
PBT assessment, the persistent criteria are not considered applicable to this inorganic compound.
Sodium and silicate ions are essential to all living organisms and are ubiquitous in the environment.
Therefore, sodium silicate is not expected to bioaccumulate.
No chronic toxicity data exist on sodium silicate; however, the acute EC50 values are >1 mg/L in fish,
invertebrates and algae. Therefore, sodium silicate does not meet the screening criteria for toxicity.
The overall conclusion is that sodium silicate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium silicate.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

1344-09-8

Not a PBT

Chemical Name

Sodium silicate

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kg

kilogram

kg/m3

kilograms per cubic metre
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L

litre

LC

lethal concentration

LD

lethal dose

m

metre

mg/L

milligrams per litre

MR

molar ratio

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set

USEPA

United States Environmental Protection Agency

μg

micrograms
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SODIUM SULFATE
This dossier on sodium sulfate presents the most critical studies pertinent to the risk assessment of
sulfate in its use hydraulic fracturing fluids and as a cement additive chemical. This dossier does not
represent an exhaustive or critical review of all available data. The majority of information presented
in this dossier was obtained from the OECD-SIDS documents on sodium sulfate (OECD, 2005a,b), and
from the ECHA database that provides information on chemicals that have been registered under
the EU REACH (ECHA). Where possible, study quality was evaluated using the Klimisch scoring
system (Klimisch et al., 1997).
Screening Assessment Conclusion: Sodium sulfate is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Sodium sulfate dissociates in aqueous media to sodium (Na+) and sulfate (SO42-) ions in water.
Biodegradation is not applicable to inorganic compounds. Sodium sulfate is not expected to
bioaccumulate; it will dissociate to ions that are ubiquitous in the environment. Sodium sulfate is not
expected to absorb to soil or sediment because of its dissociation properties and high water
solubility. Sodium sulfate is of low acute concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Disodium sulfate
CAS RN: 7757-82-6
Molecular formula: Na2SO4
Molecular weight: 142.04 g/mol
Synonyms: Sodium sulfate; disodium sulfate; sodium bisulfate; sulfuric acid, disodium salt
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Sodium Sulfate

Property

Value

Klimisch score

Reference

Physical state at 20 C and 101.3
kPa

White crystalline solid

2

ECHA

Melting Point

ca. 884oC

2

ECHA

Density

2.7 g/cm3 @ 20oC

2

ECHA

Water Solubility

445.5 g/L @ 20oC

1

ECHA

Auto flammability

Not auto-flammable

1

ECHA

o
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DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium sulfate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Sodium sulfate dissociates in aqueous media to sodium (Na+) and sulfate (SO42-) ions. Biodegradation
is not applicable to inorganic compounds. Sodium sulfate is not expected to bioaccumulate; it will
dissociate to ions that are ubiquitous in the environment. Sodium sulfate is not expected to absorb
to soil or sediment because of its dissociation properties and high water solubility.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Sodium sulfate is of low acute concern to aquatic life.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on sodium sulfate.
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Table 3
Test Species

Acute Aquatic Toxicity Studies on Sodium Sulfate
Endpoint

Results (mg/L)

Klimisch score

Reference

Pimephales promelas

96-hour LC50

7,960

2

Mount et al. (1997)

Daphnia magna

48-hour EC50

4,736*

2

Davies and Hall (2007)

* Standard test conditions: 100 mg CaCO3/L and Ca:Mg ratio of 0.7.

Chronic Studies
The 7-day LOEC from a Ceriodapnia dubia reproduction study, in which the test media contained
varying degrees of water hardness, was 1,329 mg/L. The NOEC was extrapolated to be
approximately 1,109 mg/L (Soucek, 2007).
C.

Sediment Toxicity

The lowest 96-hour LC50 value to Hyalella azteca in a series of studies involving different hardnesses
of water was 757 mg/L (Soucek and Kennedy, 2005). In another study with Hyalella azteca, the
lowest 96-hour LC50 value (in water with the lowest hardness) was 841 mg/L (Davies and Hall, 2007).
The lowest 96-hour LC50 value to Chironomus tentans in a series of studies involving different
hardnesses of water was 20,899 mg/L (Soucek and Kennedy, 2005).
D.

Terrestrial Toxicity

No adequate studies were located.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium sulfate is an organic salt that dissociates completely to sodium and sulfate ions in aqueous
solutions. Biodegradation is not applicable to these inorganic ions; both sodium and sulfate ions are
also ubiquitous and are present in most water, soil and sediment. For the purposes of this PBT
assessment, the persistent criteria are not considered applicable to sodium sulfate or its dissociated
ions.
Sodium and sulfate ions are essential to all living organisms and their intracellular and extracellular
concentrations are actively regulated. Thus, sodium sulfate is not expected to bioaccumulate.
The NOEC from a chronic toxicity study with Ceriodaphnoa rerio is >0.1 mg/L. The acute EC50 values
for fish and Daphnia are >1 mg/L. Thus, sodium sulfate does not meet the criteria for toxicity.
Therefore, sodium sulfate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium sulfate.
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8

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

7757-82-6

Not a PBT

Chemical Name

Sodium sulfate

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

NA

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts
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EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

IUPAC

International Union of Pure and Applied Chemistry

kPa

kilopascal

LC

lethal concentration

LOEC

lowest observed effective concentration

mg/L

milligrams per litre

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set
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BENZENESULFONIC ACID, DIMETHYL-, SODIUM SALT
[SODIUM XYLENE SULFONATE]
This dossier on benzenesulfonic acid, dimethyl-, sodium salt (sodium xylene sulfonate) presents the
most critical studies pertinent to the risk assessment of sodium xylene sulfonate in its use in drilling
muds. It does not represent an exhaustive or critical review of all available data. The majority of
information presented in this dossier was obtained from the OECD-SIDS documents on Hydrotropes
(which includes sodium xylene sulfonate) (OECD, 2005), and the ECHA database that provides
information on chemicals that have been registered under the EU REACH (ECHA). Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Sodium xylene sulfonate is classified as a tier 1 chemical and
requires a hazard assessment only.
1

BACKGROUND

Sodium xylene sulfonate is a UVCB substance that is readily biodegradable and does not
bioaccumulate. It is expected to have low potential to bind to sediment and soil. Sodium xylene
sulfonate is of low toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Sodium 3,4-dimethylbenzenesulfonate
CAS RN: 1300-72-7
Molecular formula: C8H10O3S.Na
Molecular weight: 208.21 gm/mol
Synonyms: Sodium xylene sulfonate; sodium 3,4-dimethylbenzenesulfonate; 3,4-xylenesulfonic acid,
sodium salt; sodium dimethylbenzenesulfonate; benzenesulfonic acid, dimethyl;, sodium salt
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Sodium Xylene Sulfonate
Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3
kPa

White, crystalline solid

1

ECHA

Melting Point

>300oC

1

ECHA

-

-

Boiling Point

-

Density

0.984 g/cm3

1

ECHA

Vapour Pressure

Negligible

2

USEPA, 2017

Revision date: August 2020

1

Property

Value

Klimisch score

Reference

Partition Coefficient (log Kow)

-3.12 (measured)

1

ECHA

Water Solubility

664 g/L @ 20oC (pH approximately
11.96)

1

ECHA

Auto flammability

320.9oC

1

ECHA

Dissociation constant

7.1 @ 20oC

1

ECHA

Sodium xylene sulfonate is known as a hydrotrope. Hydrotropes are substances that are amphiphilic,
in that they are composed of both a hydrophilic and a hydrophobic functional group. The
hydrophobic part of the molecule is a benzene substituted non-polar segment. The hydrophilic polar
segment is an anionic sulfonate group that is comparatively a short side chain, accompanied by a
counter ion. Hydrotropes are used as coupling agents to solubilise the water-insoluble and often
incompatible functional ingredients of household and institutional cleaning products and personal
care products. The hydrotropes are not surfactants, but are used to solubilise complex formulas in
water (OECD, 2005).
Sodium xylene sulfonate is expected to dissociate completely in aqueous media.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for sodium xylene sulfonate.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Sodium xylene sulfonate is readily biodegradable and it does not bioaccumulate. It is expected to
have low potential to bind to sediment and soil.
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B.

Biodegradation

Sodium xylene sulfonate is readily biodegradable. In two separate OECD 301B tests, degradation was
74% in 15 days; and 88% and 84% in 28 days. In the second test, the 60% threshold was attained
after 6 days (OECD, 2005; ECHA). [Kl. score = 1]
C.

Bioaccumulation

No experimental studies have been conducted on sodium xylene sulfonate. Fish bioconcentration
tests (OECD TG 305C) have been conducted on similar substances: sodium xylene sulfonate (CAS No.
827-21-4) and sodium toluene sulfonate (CAS No. 12068-03-0). All measured values were lower than
the detection limit of the HPLC analysis. The measured BCF values in Cyprinus species were <2.3
(OECD, 2005). Thus the substance does not appreciably bioconcentrate.
D.

Environmental Distribution

Adsorption/desorption
No experimental data are available for sodium xylene sulfonate. Using KOCWIN in EPISuite™ (USEPA,
2017), the estimated Koc value of 2,4-dimethylsulfonate and 3,4-dimethylsulfonate from the
molecular connectivity index (MCI) and log Kow are 26.3 and 0.7876 L/kg, respectively. Thus,
sorption to sediments is not substantial.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Sodium xylene sulfonate is of low toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on sodium xylene sulfonate.
Table 3
Test Species

Acute Aquatic Toxicity Studies on Sodium Xylene Sulfonate
Endpoint

Results (mg/L)

Klimisch score

Reference

Rainbow trout

96-hour LC50

>408 a.i.*

2

OECD, 2005

Fathead minnow

96-hour LC50

>400 a.i.

2

OECD, 2005

Daphnia magna

48-hour EC50

>408 a.i.

2

OECD, 2005

Daphnia magna

48-hour EC50

>400 a.i.

2

OECD, 2005

Selenastrum
capricornutum

96-hour EC50
NOEC

230
31

2

OECD, 2005

*= active ingredient
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Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Sodium xylene sulfonate is readily biodegradable; thus it does not meet the screening criteria for
persistence.
The BCF values from two separate fish bioconcentrations on similar substances to sodium xylene
sulfonate were <2.3. Thus, sodium xylene sulfonate does not meet the criteria for bioaccumulation.
The NOEC from an algal study on sodium xylene sulfonate is >0.1 mg/L. The acute E(L)C50 values for
sodium xylene sulfonate are >1 mg/L for fish, invertebrates and algae. Thus, sodium xylene sulfonate
does not meet the screening criteria for toxicity.
The overall conclusion is that sodium xylene sulfonate is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for sodium xylene sulfonate.
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SCREENING ASSESSMENT

Chemical Name

Sodium Xylene Sulfonate

CAS No.

1300-72-7

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

a.i.

active ingredient

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

HPLC

High performance liquid chromatography

IUPAC

International Union of Pure and Applied Chemistry
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Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

MCI

molecular connectivity index

mg/L

milligrams per litre

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

SIDS

screening information data set

TG

test guideline
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SOYBEAN OIL
This dossier on soybean oil presents the most critical studies pertinent to the risk assessment of
soybean oil in its use in drilling muds. It does not represent an exhaustive or critical review of all
available data. The majority of information presented in this dossier was obtained from the ECHA
database that provides information on chemicals that have been registered under the EU REACH
(ECHA). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et
al., 1997).
Screening Assessment Conclusion – Soybean oil is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Soybean oil is a vegetable oil extracted from the seeds of the soybean (Glycine max). Soybean oil is
essentially triacylglycerols: fatty acids esterified to glycerol. The major unsaturated and saturated
fatty acids in soybean oil are approximately: 56% linoleic acid (C18:2), 21% oleic acid (C18:1), 10%
palmitic acid (C16:0), 7% linolenic acid (C18:3) and 4% stearic acid (C18:0) (Zambiazi et al., 2007).
Manufacturers of both industrial and consumer products use soybean oil to replace petroleum and
other volatile or hazardous ingredients, and increase product performance. Soybean oil is used in a
variety of applications including rubber, fiber, coatings, solvents, plastics, lubricants and adhesives.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Soybean Oil
CAS RN: 8001-22-7
Molecular formula: Not applicable
Molecular weight: Not applicable
Synonyms: A6OIL;CAP 18;D04962;HY 3050;CT 7000;Soy oil; soybean; SOYA OIL; Bionatrol;
CLINOLEIC.
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Soybean Oil

Property

Value

Klimisch score

Reference

Density

0.917 g/mL @ 25°C (lit.)

2

Chemical Book

Solubility

Immiscible with water

2

Chemical Book

Flash point

> 230°F

2

Chemical Book

Storage Temp.

2-8°C

2

Chemical Book
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Property

Value

Klimisch score

Reference

Appearance

Oily; Colourless to Yellow liquid

2

Chemical Book

Specific gravity

0.920 g/cm3 @ 25°C

2

Chemical Book

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for soybean oil.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

Soybean oil is readily biodegradable based on the surrogate glycerol trioleate. In a ready
biodegradation test glycerol trioleate showed 100% degradation and exceeded the 10-day window
(Willing, 2001).
Aquatic Toxicity
Soybean oil is of low acute toxicity concern to fish and invertebrates based on studies conducted on
the surrogate compound glycerol trioleate (CAS No. 122-32-7) . The LC50 value of glycerol trioleate to
fish has been reported to be 10,000 mg/L; and the EL50 of glycerol trioleate (WAF) to Daphnia
indicates that is considerably greater than its water solubility (Willing et al., 2001).
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Soybean oil is expected to readily biodegrade be of low toxicity to environmental receptors.
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7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Soybean oil is expected to degrade in the environment and thus does not meet the criterion for
persistence.
There are no specific data on the bioaccumulation potential for soybean oil but its expected
degradation suggests that bioaccumulation is unlikely. Therefore, soybean oil does not meet the
criterion for bioaccumulation.
Soybean oil is of low concern for toxicity and does not meet the criterion for this parameter.
The overall conclusion is that soybean oil is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for soybean oil.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

8001-22-7

Not a PBT

Chemical Name

Soybean Oil

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

No

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Abbreviations and Acronyms

°C

degrees Celsius

°F

degrees Fahrenheit

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

g/mL

grams per millilitre

IUPAC

International Union of Pure and Applied Chemistry

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases
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STARCH
This dossier on starch presents the most critical studies pertinent to the risk assessment of starch in
its use in drilling muds. It does not represent an exhaustive or critical review of all available data.
Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion: Starch is classified as a tier 1 chemical and requires a hazard
assessment only.
1

BACKGROUND

Starch is a polysaccharide comprised of glucose; it is synthesized in plants during photosynthesis.
Starch is expected to be biodegradable and not bioaccumulate. NICNAS has assessed starch and
considers it "a chemical identified as low concern to human health." Starch is not toxic to aquatic
organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Starch
CAS RN: 9005-25-8
Molecular formula: (C6H10O5)n
Molecular weight: Not available
Synonyms: Corn starch, rice starch, sorghum gum, starch gum, tapioca starch
3

PHYSICO-CHEMICAL PROPERTIES

Starch is a soft, white, tasteless powder that is insoluble in cold water, alcohol or other solvents 1.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for starch.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

1

https://www.britannica.com/science/starch
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Convention, Protocol or other international control

Listed Yes or No?

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

A.

Summary

Starch is a polysaccharide comprising glucose monomers joined in α-1,4 linkages. The simplest form
of starch is the linear polymer amylose; amylopectin is the branched form. Starch is manufactured in
the green leaves of plants from excess glucose produced during photosynthesis and serves the plant
as a reserve food supply. Starch is expected to be biodegradable and not bioaccumulate.
B.

Biodegradation

When required, starch is broken down, in the presence of certain enzymes and water, into its
constituent monomer glucose units, which diffuse from the cell to nourish the plant tissues. In
humans and other animals, starch is broken down into its constituent sugar molecules, which then
supply energy to the tissues 2.
6

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Starch is non-toxic to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 2 lists the results of acute aquatic toxicity studies on starch.

2

https://www.britannica.com/science/starch
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Table 2

Acute Aquatic Toxicity studies on Starch
Endpoint

Results (mg/L)

Klimisch
score

Reference

Orthopristis chrysoptera
(pinfish)

96-hour LC50

>5,000 (no mortality)

4

USEPA

Bairdiella chrysoura

96-hour LC50

>5,000 (no mortality)

4

USEPA

96-hour LC50

>5,000 (no mortality)

4

USEPA

Test Species

(silver perch)
Lagodon rhomboids
(pinfish)

Chronic Studies
No chronic studies are available.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Starch is expected to be readily biodegradable. Therefore, it does not meet the screening criteria for
persistence.
Starch is a polysaccharide with a high molecular weight (approximately 21,000 to 500,000) daltons
which limits its bioavailability to aquatic organisms. Therefore, it is not expected to bioaccumulate.
There are no chronic toxicity studies on starch. The acute LC50 values for starch are >1 mg/L.
Therefore, starch does not meet the screening criteria for toxicity.
Therefore, starch is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for starch.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

9005-25-8

Not a PBT

Chemical Name

Starch

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Abbreviations and Acronyms

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

IUPAC

International Union of Pure and Applied Chemistry

LC

lethal concentration

mg/L

milligrams per litre

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency
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MIXTURE OF DIMER/TRIMER FATTY ACIDS OF INDEFINITE COMPOSITION DERIVED FROM TALL OIL
[FATTY ACIDS, TALL OIL]
This dossier on fatty acids, tall oil presents the most critical studies pertinent to the risk assessment
of fatty acids, tall oil in its use in drilling muds. It does not represent an exhaustive or critical review
of all available data. The information presented in this dossier was obtained from the Tall Oil Fatty
Acid and Related Substances test plan and robust summaries submitted to the United States
Environmental Protection Agency (USEPA) for the High Production Volume Information System
(HPVIS) Chemical Challenge Program. Where possible, study quality was evaluated using the Klimisch
scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Fatty acids, tall oil is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Fatty acids, tall oil is a UVCB substance. Fatty acids are present in pine trees as glycerol esters; these
fatty acids are saponified to sodium salts during the pulping process. These sodium salts are the
major component of tall oil soap that is skimmed from spent pulping liquor and acidulated to form
crude tall oil. Crude tall oil is then fractionally distilled at high temperatures under vacuum to yield
several fractions, one of which is tall oil, fatty acids (HPVIS).
As a UVCB substance, the composition of a fatty acid, tall oil (CAS No. 61790-12-3) is: 1% palmitic
acid, 2% stearic acid, 48% oleic acid, 35% linoleic acid, 7% conjugated linoleic acid, 4% other acids
and 2% unsaponifiable matter (HPVIS).
Fatty acids, tall oil is readily biodegradable. It has a low potential for bioaccumulation and is of low
acute toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Fatty acids, tall oil
CAS RN: 61790-12-3
Molecular formula: Variable
Molecular weight: Variable
Synonyms: Talllfettsuren (Harzsuregehalt <2 %);TALLOELFETTSAEUREN;TALL OIL L1;Disproportionatedtalloilfattyacid;Fattyacids,tall-oil;tall;Talloilacids;Tall oil fatty acid
3

PHYSICO-CHEMICAL PROPERTIES

The water solubility is 12.6 mg/L at 20oC (HPVIS). [Kl. score = 1]
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The log octanol-water partition coefficient (log Kow) at pH 7.4 ranged from 4.2 to 7.4 (HPVIS). [Kl.
score = 1]
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for fatty acids, tall oil.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Fatty acids, tall oil is readily biodegradable. It has a low potential for bioaccumulation.
B.

Biodegradation

The results of biodegradation tests on fatty acids, tall oil are shown in Table 2.
Table 2

Biodegradation Tests on Fatty Acids, Tall Oil

Test

Results

Klimisch Score

Reference

OECD 301 D

50% after 7 days 56% after 28 days

1

HPVIS

OECD 301 F

84% after 28 days

1

HPVIS

Modified Sturm

74% after 28 days

1

HPVIS

C.

Environmental Distribution

Adsorption/desorption
No experimental studies are available for fatty acids, tall oil. Using KOCWIN in EPISuite™ (USEPA,
2017), the estimated Koc values for various surrogates of fatty acids, tall oil are presented in Table 3.
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Table 3

Koc Values for Surrogates of Fatty Acids, Tall Oil

Substance

Koc [MCI estimate]

Koc [log Kow estimate]

(L/kg)
Oleic acid

11,700

24,080

Linoleic acid

11,700

24,080

D.

Bioaccumulation

No experimental data are available for fatty acids, tall oil. Using the bioconcentration
factor/bioaccumulation factor (BCFBAF) model in EPISuite™ (USEPA, 2017), the estimated BCF for
oleic and linoleic acid, the two major fatty acids, is 56.23 L/kg based on a regression based estimate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Fatty acids, tall oil is of low acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 4 lists the results of acute aquatic toxicity studies on fatty acids, tall oil.
Table 4
Test Species
Pimephales promelas

Daphnia magna

Selenastrum
capricornutum

Acute Aquatic Toxicity Studies on Fatty Acids, Tall Oil
Endpoint

Results (mg/L)

Klimisch score

Reference

96-hour LL50

>1,000 (WAF)

1

HPVIS

NOEC

1,000 (WAF)

48-hour EL50

>1,000 (WAF)

1

HPVIS

NOEL

1,000 (WAF)

72-hour EL50

854.90 (WAF)*

1

HPVIS

NOEL

500 (WAF)

*The 72-hour EL50 based on average specific growth rate was >1,000 mg/L with a corresponding NOELr of 500 mg/L at 0-48
hours and 750 mg/L at 0-72 hours, indicating some inhibition (<50%) compared to the control.

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
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A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Fatty acids, tall oil is readily biodegradable; thus it does not meet the screening criteria for
persistence.
Based on the estimated BCF value of 56.23 L/kg for two of the major components of fatty acids, tall
oil, it does not meet the screening criteria for bioaccumulation.
For fatty acids, tall oil, the NOEC from an algal study and the acute EC50 values in fish, invertebrates
and algae are greater than the water solubility of fatty acids, tall oil. Thus, it does not meet the
screening criteria for toxicity.
The overall conclusion is that fatty acids, tall oil is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for fatty acids, tall oil.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

61790-12-3

Not a PBT

Chemical Name

Fatty acids, tall oil

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BCFBAF

bioconcentration factor/bioaccumulation factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EL

effect level

EU

European Union

HPVIS

High Production Volume Information System

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

L/kg

litres per kilogram

LL

lethal loading

MCI

molecular connectivity index

mg/L

milligrams per litre

NOEC

no observed effect concentration
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NOEL

no observed effect level

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency

UVCB

Unknown or Variable Composition, Complex Reaction Products and Biological
Materials

WAF

Water Accommodated Fraction
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VINYLAMIDE/VINYL SULFONATED POLYMER
This dossier on vinylamide/vinyl sulfonated polymer presents the most critical studies pertinent to
the risk assessment of vinylamide/vinyl sulfonated polymer in its use as a cement additive chemical.
It does not represent an exhaustive or critical review of all available data. Where possible, study
quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion: Vinylamide/vinyl sulfonated polymer is classified as a tier 1
chemical and requires a hazard assessment only.
1

BACKGROUND

High molecular weight copolymers based on vinyl sulfonate, and vinyl amide show high
performances in the demanding requirements for enhanced oil recovery flooding processes. They
are of low water soluble, exhibit low toxicity, biocompatible and used in the pharmaceutical, medical
and oil recovery industries.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 1-Propanesulfonic acid, 2-methyl-2-[(1-oxo-2-propen-1-yl)amino]-,
ammonium salt (1:1), polymer with 2-propenamide
CAS RN: 110897-64-8
Molecular formula: (C7H13NO4S.C3H5NO.H3N)x [This substance is a polymer.]
Molecular weight: Unknown
Synonyms: Vinylamide/vinyl sulfonated polymer;
3

PHYSICO-CHEMICAL PROPERTIES

No information is available.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for vinylamide/vinyl sulfonated polymer.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No
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1

Convention, Protocol or other international control

Listed Yes or No?

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5

ENVIRONMENTAL FATE SUMMARY

No experimental data are available. Nonetheless, the substance is not expected 2 adsorb to
sediments or soil nor is it expected to adsorb bioaccumulate to a significant degree.
6

ENVIRONMENTAL EFFECTS SUMMARY

No data are available.
A.

Summary

There are no toxicity data for environmental receptors. Nonetheless the high molecular weight of
the substance will limit bio availability and Result in associated low toxicity to environmental
receptors .
B.

Aquatic Toxicity

No data are available.
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Vinylamide/vinyl sulfonated polymer is not expected to be biodegradable. Thus, it meets the criteria
for persistence.
Vinylamide/vinyl sulfonated polymer is not expected to bioaccumulate due to its low potential for
bioavailability because of its expected molecular weight and size and low water solubility.
No aquatic toxicity studies are available for vinylamide/vinyl sulfonated polymer. It is expected to be
a low concern of toxicity to aquatic organisms because of its low potential for bioavailability.
The overall conclusion is that vinylamide/vinyl sulfonated polymer is not a PBT substance.
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B.

Other Characteristics of Concern

No other characteristics of concern were identified for vinylamide/vinyl sulfonated polymer.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

CAS No.

Overall PBT
Assessment 1

Vinylamide-vinyl sulfonated polymer

110897-64-8

Not a PBT

Persistence Assessment
Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

Yes

No

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Walnut hulls
Nut hulls
Almond Hulls
Wood Fibre
This dossier on walnut hulls, nut hulls, and almond hulls presents the most critical studies pertinent
to the risk assessment of these substance in their use in drilling muds. This dossier does not
represent an exhaustive or critical review of all available data. The majority of information presented
in this dossier was obtained from the ECHA database that provides information on chemicals that
have been registered under the EU REACH (ECHA). Where possible, study quality was evaluated
using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Walnut hulls, nut hulls, almond hulls and wood fibre are
classified as tier 1 chemicals and require a hazard assessment only.
1

BACKGROUND

Walnut hulls, nut hulls, almond hulls and wood fibre are used to control lost circulation in water oil
base drilling fluids. They may be utilized intact or in pill form with fibrous flake material.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Not applicable
CAS RN: Not applicable
Molecular formula: Not applicable
Molecular weight: Not applicable
Synonyms: Not applicable
3

PHYSICO-CHEMICAL PROPERTIES

Nut shells differ chemically. Walnut shells have approximately 10.6% extractives, 30.1% lignin, and
49.7% polysaccharides, whereas almond shells have 5.7% extractives, 28.9% lignin, and 56.1%
polysaccharides. The polysaccharide composition of walnut and almonds as the glucose/xylose ratio
is 1.12. Walnut and almond shells have a syringyl (S) and guaiacyl (G) lignin ratio of 1.6 and
1.0.Wood fibres are natural composite structures in which cellulose fibrils are held together by lignin
and hemicellulose. The major constituents of wood fibres are lignin, cellulose, hemicellulose, and
extractives. Each of these components contributes to fibre properties, which ultimately impact
product properties.
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4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is not listed on the Australian Inventory of Chemical Substances – AICS (Inventory).
No conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for walnut hulls, nut hulls, and almond hulls.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Walnut hulls, nut hulls, almond hulls and wood fibre are biodegradable, are not expected to
bioaccumulate, and have a low potential to adsorb to sediments and/or soils.
B.

Biodegradation

Walnut hulls, nut hulls, almond hulls and wood fibre are expected to degrade over time under
typical environmental conditions.
C.

Environmental Distribution

Adsorption/desorption
Walnut hulls, nut hulls, almond hulls and wood fibre are not expected to adsorb to soils or sediment.
D.

Bioaccumulation

Nut shells are not bioaccumulative.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Walnut hulls, nut hulls, almond hulls and wood fibre are is of low acute toxicity concern to aquatic
organisms.
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B.

Aquatic Toxicity

No data are available.
C.

Terrestrial Toxicity

No data are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Walnut hulls, nut hulls, almond hulls and wood fibre are expected to biodegrade.
They do not meet the screening criteria for bioaccumulation.
Walnut hulls, nut hulls, almond hulls and wood fibre are not expected to exhibit aquatic toxicity.
Walnut hulls, nut hulls, almond hulls and wood fibre are not PBT substances.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for walnut hulls, nut hulls, and almond hulls.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step

Persistence Assessment
Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Chemical Name

CAS No.

Overall PBT
Assessment 1

Listed as a
COC on
relevant
databases?

Identified as
Polymer of
Low Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

Walnut hulls, nut hulls, almond hulls and wood fibre

Not applicable

Not a PBT

No

No

No

No

No

No

1

1

Risk Assessment
Actions Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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XANTHAN GUM
This dossier on xanthan gum does not represent an exhaustive or critical review of all available data.
Rather, it presents the most critical studies pertinent to the risk assessment of xanthan gum in its
use in drilling muds. Where possible, study quality was evaluated using the Klimisch scoring system
(Klimisch et al., 1997).
Screening Assessment Conclusion – Xanthan gum is classified as a tier 1 chemical and requires a
hazard assessment only.
1

BACKGROUND

Xanthan gum is a high molecular weight polysaccharide produced by the bacterium Xanthomonas
campestris. It may be degraded, but it is not readily biodegradable. Due to its high molecular weight,
it is not expected to be bioavailable and thus not bioaccumulate. Xanthan gum is not acutely toxic.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Xanthan Gum
CAS RN: 11138-66-2
Molecular formula: C35H49O29 (as the monomer)
Molecular weight: 2 x 106 (Dintzis et al., 1970)
Synonyms: Xanthan gum, gum xanthan, corn sugar gum
3

PHYSICO-CHEMICAL PROPERTIES

No specific data were located. Xanthan gum has unique physical properties that have resulted in
applications in the food, cosmetic, pharmaceutical, and oil and gas industry. Xanthan gum shows
pseudoplasticity of solution, minimal change of viscosity over a wide range of temperatures,
solubility and stability in both acid and alkaline solutions, viscosity stability over a wide pH range,
and suspending properties for hard-to-suspend solids (Rocks, 1971).
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for xanthan gum.
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Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Xanthan gum is a high molecular weight polysaccharide gum produced by the bacterium
Xanthomonas campestris. Studies have shown that xanthan gum may be degraded by some microorganisms, but it is not readily biodegradable. It is not expected to bioaccumulate due to its large
molecular weight.
B.

Biodegradation

No studies were identified. Xanthan gum is a highly stable polysaccharide that is not easily degraded
by most micro-organisms (Cadmus et al., 1982). The stability of xanthan gum may be affected when
soil organisms at high concentrations are in contact with it for one month (Cadmus et al., 1982).
These investigators were also able to isolate certain strains of bacteria isolated from sewage sludge
and soil that released enzymes that could degrade xanthan gum (Cadmus et al., 1982). These
findings suggest that xanthan gum may be degradable, but not readily biodegradable.
C.

Bioaccumulation

Xanthan gum is a high molecular weight polysaccharide (2,000,000 daltons). Due to its large
molecular weight, it is not expected to be bioavailable. Therefore, xanthan gum is not expected to
bioaccumulate.
6
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Xanthan gum is not expected to pose an appreciable hazard to environmental receptors due
principally to its large molecular weight and associated reduced bio availability.
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2

B.

Aquatic Toxicity

No studies are available on xanthan gum. Xanthan gum is a high molecular weight polysaccharide
(2,000,000 daltons), which due to its size, is not expected to be bioavailable. Hence, xanthan gum is
expected to be non-toxic to aquatic organisms.
C.

Terrestrial Toxicity

No studies are available.
7
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
There are no biodegradation studies on xanthan gum. Xanthan gum is a highly stable polysaccharide
that is not easily degraded by most micro-organisms, although there are some bacterial strains that
can degrade this polysaccharide. Xanthan gum is expected to be degradable but is unlikely to be
readily biodegradable. Therefore, it is expected to meet the screening criteria for persistence.
Xanthan gum is a high molecular weight polysaccharide (2,000,000 daltons), which due to its size, is
not expected to be bioavailable. Therefore, xanthan gum is not expected to meet the criteria for
bioaccumulation.
No aquatic toxicity studies are available on xanthan gum. Xanthan gum is expected to be non-toxic
to aquatic organisms because its high molecular weight will limit its bioavailability.
The overall conclusion is that xanthan gum is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for xanthan gum.
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SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
CAS No.

Overall PBT
Assessment 1

11138-66-2

Not a PBT

Chemical Name

Xanthan gum

Persistence Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

No

No

Yes

No

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

1

1

Risk Assessment Actions
Required3

1

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 1 – Hazard Assessment only.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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APPENDIX D.1
Qualitative Tier 2 Assessment
C10-C16 Alkylbenzenesulfonic Acid
Consistent with the assessment framework, the assessment for this Tier 2 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No Effect Concentrations (PNECs) for water and soil; and, providing a qualitative
discussion of risk. Each of these components is detailed within this attachment.

Background
C10-C16 alkylbenzenesulfonic acid is a component in the KCl/Polymer Stuck Pipe Mud system. The
secondary mud system is used to free stuck pipes and, as a secondary mud, will only be used as
required. As a result, these secondary muds are considered insignificant relative to the primary muds
due to the considerably reduced volume used (<0.1%) as compared to the other muds.
The purpose and maximum quantity (i.e., in all muds) for this chemical is summarised in Table 1. A
safety data sheet (SDS) for the drilling fluid product is included as Attachment 1.
Table 1
Chemical Name
C10-C16 Alkylbenzenesulfonic acid

Drilling Fluid Chemicals
CAS No.

Use

Quantity1

68584-22-5

Emulsifier

NA

Based on maximum of combined muds assessed
CAS No = Chemical Abstracts Service Number
NA = quantity used varies with severity of loss
1

The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 2. There are no carcinogenicity studies on C10-C16
alkylbenzenesulfonic acid, and, as a result, only a non-carcinogenic oral reference dose (RfD) was
calculated. A detailed discussion of the derivation of the oral RfD and drinking water guideline values
is presented in the attachment. Table 2 provides a summary of the derivation.
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Table 2

Oral Reference Doses and Derived Drinking Water Guidelines
Study

Critical
Effect/
Target
Organ(s)

NOAEL
(mg/kgday)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg-day)

Drinking
Water
Guideline
(mg/L)

2-year
rat
dietary

None

250

100

2.5

9

Constituent
(CAS No.)
C10-C16
Alkylbenzenesulfonic
acid
(68584-22-5)

Refer to Attachment 2 for information on the key studies selected for oral reference dose and drinking water level
development.
CAS = Chemical Abstracts Service
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. This assessment
focuses on the aquatic invertebrate and fish species within the surface water resources and the soil
flora and fauna associated with releases to the soil.
The determination of toxicological reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment were
developed to assess aquatic receptors, and PNECs for soil were developed for terrestrial receptors.
Table 3 present the chemical, the endpoint, no observable effects concentration (NOEC) (milligrams
per litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). PNECs for sediment and soil are
detailed in Tables 4 and 5, respectively. Refer to Attachment 2 for the development of PNECs, or the
rational for PNECs that do not have a calculated PNEC.
Table 3
Constituents
C10-C16 Alkylbenzenesulfonic acid
(68584-22-5)

PNECs Water – Tier 2 Chemicals
Endpoint
-

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

-

-

0.28a

(mg/L)

a PNEC

water for C10-C16 alkylbenzenesulfonic acid is the ANZECC Water Quality Guideline – Freshwater Trigger Value for
Linear Alkylbenzene Sulfonate.
EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.
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Table 4
Constituents

PNECs Sediment – Tier 2 Chemicals
Endpoint

C10-C16 Alkylbenzenesulfonic acid
(68584-22-5)

a

EC50 or NOEC
(mg/kg wet wt)

Assessment
Factor

-

-

PNECsed
(mg/kg
wet wt)
27

a Calculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg wet wt = milligram per kilogram wet weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

Table 5
Constituents

PNECs Soil – Tier 2 Chemicals
Endpoint

C10-C16 Alkylbenzenesulfonic acid
(68584-22-5)

a

EC50 or NOEC
(mg/kg dry wt)

Assessment
Factor

-

-

PNECsoil
(mg/kg
dry wt)
24

a Calculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 2 chemical is provided in the following sections.

General Overview
C10-C16 alkylbenzenesulfonic acid has an average alkyl chain length of 11.3 to 11.8 (HPVIS). This
range includes benzenesulfonic acid, 4-C10-13-sec-alkyl derivatives sulfonic acid (CAS No. 85536-147). The molecular structure of C10-C16 alkylbenzenesulfonic acid is presented in Figure 1.

Figure 1

1

Molecular Structure of C10-C16 Alkylbenzenesulfonic Acid 1

Source https://chem.nlm.nih.gov/chemidplus/rn/68584-22-5
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C10-C16 alkylbenzenesulfonic acid is expected to be readily biodegradable. It has a low-to-moderate
potential for bioaccumulation based on structurally similar compounds.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for C10-C16 alkylbenzenesulfonic acid is
included in the dossier provided in Attachment 2. Based on physico-chemical properties and
screening data detailed below, the overall conclusion was that C10-C16 alkylbenzenesulfonic acid is
not a PBT substance.

Human Health Hazards
C10-C16 alkylbenzenesulfonic acid exhibits moderate acute toxicity by the oral route and low acute
toxicity by the dermal route. The following information was derived from products of similar
structure or composition. It is highly irritating to the skin and eyes, but not a skin sensitiser. No
systemic, reproductive or developmental toxicity was seen. It is not genotoxic.
There are no repeated-dose toxicity studies on C10-C16 alkylbenzenesulfonic acid. However, a
reliable two-year dietary study was conducted in rats on C10-C14 Linear Alkylbenzene Sulfonate
(CAS No. 69669-44-9). In this study, there were no treatment-related effects with a no observed
adverse effect level (NOAEL) of 250 milligrams per kilogram-day (mg/kg-day) (Buehler et al., 1971).
This NOAEL was used for determining the oral RfD and the drinking water guidance value (9
milligrams per litre [mg/L]).
Without management controls in place, there is the potential for human receptors to be exposed to
drilling fluid chemicals that contain C10-C16 alkylbenzenesulfonic acid during drilling and completion
operations and management of drilling fluids and cuttings. Based on an assessment of land use and
an understanding of the project description provided in the Chemical Risk Assessment Framework
(Framework) developed for the Towrie Project Area and the Framework conceptual exposure model
(CEM), potential human receptors include:
1. Workers at the well lease involved with blending, storage, transfer, reuse, recovery and
recycling of drilling fluids and cuttings; recycling, reuse or disposal of recovered materials
including beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases at the well lease or along the transport or conveyance
routes.
2. Agricultural workers or residents in irrigation areas.
3. Landholders that have access to the water supply from a bore hydraulically downgradient of
the well lease.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
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Exposure of workers to drilling fluid chemicals is possible via inadvertent spills and leaks, during the
recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and during
application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
The management of chemicals and wastes will be conducted at the well lease using drums, totes and
engineered tanks designed to contain the fluids. In the unlikely event of a release to ground, the
potential for exposures (other than workers) is limited. The well pad sites are fenced and access is
controlled, which limits access to the public. If drilling fluid chemicals are spilled to ground then
investigation, remediation and rehabilitation activities would be implemented to address soil
impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes, and, as such, these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and runoff with a general deficit irrigation
strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during the drilling process are low due to the employment of
mechanical equipment/processes, engineering controls (including secondary containment) and
other mitigation and management strategies. Similarly, there is a low potential for human receptors
exposed to surface water bodies that may receive runoff from beneficial reuse applications. Finally,
the probability of any surface related discharge infiltrating subsurface soils and migrating to
groundwater is very low.

Environmental Hazards
In standard aquatic toxicity tests, C10-C16 alkylbenzenesulfonic acid is a moderate toxicity concern
to aquatic organisms. Acute toxicity towards fish and aquatic invertebrates is of the same order of
magnitude. However, algae (Scenedesmus subspicatus) was somewhat less sensitive (ECHA).
C10-C16 alkylbenzenesulfonic acid is biodegradable and does not persist in the environment. The
chemical also has a low potential for bioaccumulation.
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The C10-C16 alkylbenzenesulfonic acid is a Linear Alkylbenzene Sulfonate (LAS). The Australian and
New Zealand Environment and Conservation Council (ANZECC) has established a water quality
guideline (ANZECC & ARMCANZ, 2000) with a freshwater trigger value of 0.28 mg/L for LAS. This
value was derived using data normalised to an alkyl chain length of C11.6 using the statistical
distribution method with 95% protection.
There are no toxicity data for sediment-dwelling organisms or soil organisms. Therefore, PNECs for
sediment and soil were calculated using the equilibrium partitioning method.
During the drilling process, there is the potential for environmental receptors to be exposed to
drilling fluid chemicals that contain C10-C16 alkylbenzenesulfonic acid. Pipelines (where treated
water is conveyed) can transect sensitive ecological areas (including Matters of National
Environmental Significance [MNES]).There is the concern of wildlife (terrestrial and aquatic
receptors) and livestock in the vicinity of the well leases to have adverse effects from potential
exposures. Potential environmental receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to the well lease, including
surface water features, that have received runoff from an accidental release during drilling
and completion operations or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied,
as well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during drilling and completion operations or loss of containment or
from beneficial reuse applications.
4. Wildlife, including livestock, that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The drilling and
completion activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are low.
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Attachment 1

Safety Data Sheet

Material Safety Data Sheet
Linear Alkylbenzenesulphonic Acid
1. IDENTIFICATION

Product Name

Linear Alkylbenzenesulphonic Acid

Other Names

(C10-16) Alkylbenzenesulfonic acid

Uses

Detergent, emulsifier, anionic surfactant.

Chemical Family

No Data Available

Chemical Formula

Unspecified

Chemical Name

Linear Alkylbenzenesulphonic Acid

Product Description

No Data Available

Contact Information

Organisation

Location

Telephone

Ask For

Redox Pty Ltd

2 Swettenham Road
Minto NSW 2566
Australia
11 Mayo Road
Wiri Auckland 2104
New Zealand

+61-2-97333000

MSDS Officer

Poisons Information Centre

Westmead NSW

1800-251525
131126

Chemcall

Australia
New Zealand

1800-127406
0800-243622
+64-3-3530199

National Poisons Centre

New Zealand

0800-764766

+64-9-2506222

2. HAZARD IDENTIFICATION
ADG Code

Dangerous Goods according to the criteria of the Australian Dangerous Goods Code (ADG Code).

ASCC Hazard Classification

Hazardous according to the criteria of ASCC [NOHSC:1008(2004)]

Categories

C

Corrosive

N

Dangerous For The Environment

R22

Harmful if swallowed.

R35

Causes severe burns.

R41

Risk of serious eye damage.

R51

Toxic to aquatic organisms.

R24

Toxic in contact with skin.

S26
S28

In case of contact with eyes, rinse immediately with plenty of water and seek medical
advice.
After contact with skin, wash immediately with plenty of soap and water.

S36/37/39

Wear suitable protective clothing, gloves and eye/face protection.

S61
S20/21

Avoid release to the environment. Refer to special instructions/Material Safety Data
Sheets.
When using do not eat, drink or smoke.

S24/25

Avoid contact with skin and eyes.

Risk Phrases

Safety Phrases

HSNO Hazard Classification

6.1D; 6.3A; 8.3A; 9.1A; 9.2D; 9.3C; 6.1E; 6.4A; 8.1A; 9.1D

Poisons Schedule (Aust)

No Data Available

Redox Pty Ltd
Redox NZ Auckland Office
PO Box 76886 Manukau City Auckland 2241 New Zealand
11 Mayo Road Wiri Auckland New Zealand
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Phone
Fax
E-mail
Web
ABN

+64 9 250 6222
+64 9 250 6226
auckland@redox.com
www.redox.com
92 000 762 345

Australia
Adelaide
Brisbane
Melbourne
Perth
Sydney

New Zealand
Auckland
Christchurch
Hawke’s Bay

Malaysia
Kuala Lumpur
USA
Los Angeles

Material Safety Data Sheet Linear Alkylbenzenesulphonic Acid
This Material Safety Data Sheet may not provide exhaustive guidance for all HSNO Controls assigned to this substance. The EPA (New Zealand) web site should be
consulted for a full list of triggered controls and cited regulations.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Ingredients
Chemical Entity

Formula

CAS Number

Proportion

Linear Alkyl Benzene Sulphonic Acid

No Data Available

68584-22-5

>96.00 %

Alkyl benzene

No Data Available

68648-87-3

<1.50 %

Sulfuric Acid

No Data Available

7664-93-9

<1.50 %

Water

No Data Available

7732-18-5

<1.00 %

4. FIRST AID MEASURES
Description of necessary measures according to routes of exposure
Swallowed

If vomiting occurs, rinse mouth and keep head lower than hips to help prevent aspiration. Get medical attention, if
needed.

Eye

Wash eyes immediately with large amounts of water or normal saline, occasionally lifting upper and lower lids, until no
evidence of chemical remains. Get medical attention immediately.

Skin

Remove contaminated clothing and shoes immediately. Wash with soap or mild detergent and large amounts of
water until no evidence of chemical remains (at least 15-20 minutes). Get medical attention, if needed.

Inhaled

Remove from exposure immediately. Use a bag valve mask or similar device to perform artificial respiration (rescue
breathing) if needed. Get medical attention.

Advice to Doctor

Treat symptomatically. Treatment of overexposure should be directed at the control of symptoms and the clinical
condition of the patient.

Medical Conditions Aggravated
by Exposure

No information available on medical conditions aggravated by exposure to this product.

5. FIRE FIGHTING MEASURES
General Measures

If safe to do so, remove containers from the path of fire.

Flammability Conditions

Product is a combustible liquid.

Extinguishing Media

Water, water fog, carbon dioxide, foam, alcohol foam or dry chemical, sand.

Fire and Explosion Hazard

Product is a combustible liquid. May be combustible in presence of fire and high temperature. May react with
oxidizing agents.

Hazardous Products of
Combustion

Flammable Liquid may release vapors that form flammable mixtures when temperatures are at or above the flash
point. Toxic gases will form upon combustion. Oxidization of carbon - carbon doixide, carbon monoxide, Sodium
oxide, sulfur oxides. Emit toxic gases when heated to decomposition.

Special Fire Fighting
Instructions

Clear fire area of all non-emergency personnel. Stay upwind. Keep out of low areas. Eliminate ignition sources. Move
fire exposed containers from fire area if it can be done without risk. Do NOT allow fire fighting water to reach
waterways, drains or sewers. Store fire fighting water for treatment.

Personal Protective Equipment

Fire fighters should wear a positive-pressure self-contained breathing apparatus (SCBA) and protective fire fighting
clothing (includes fire fighting helmet, coat, trousers, boots and gloves) or chemical splash suit.

Flash Point

>=140 °C

Lower Explosion Limit

No Data Available

Upper Explosion Limit

No Data Available

Auto Ignition Temperature

No Data Available

Hazchem Code

2X

6. ACCIDENTAL RELEASE MEASURES
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General Response Procedure

Avoid accidents, clean up immediately. Eliminate all sources of ignition. Increase ventilation. Isolate the danger area.
Use clean, non-sparking tools and equipment. Eliminate all sources of ignition. Vapours can accumulate in low areas.

Clean Up Procedures

Small spills : Use a non-combustible material like vermiculite, sand or earth to soak up the product and place into a
container for later disposal.
Large spills : Dike for later disposal. Remove sources of ignition. Keep unnecessary people away, isolate hazard area
and deny entry.

Containment

Prevent further leakage or spillage if safe to do so

Decontamination

Soak up spilled product using absorbent non-combustible material such as sand or soil. Avoid using sawdust or
cellulose. When saturated, collect the material and transfer to a suitable, labelled chemical waste container and
dispose of promptly as hazardous waste.

Environmental Precautionary
Measures

Do not allow product to reach drains, sewers or waterways. If product does enter a waterway, advise the
Environmental Protection Authority or your local Waste Authority.

Evacuation Criteria

Evacuate all unnecessary personnel.

Personal Precautionary
Measures

Personnel involved in the clean up should wear full protective clothing as listed in section 8.

7. HANDLING AND STORAGE
Handling

Ensure an eye bath and safety shower are available and ready for use. Observe good personal hygiene practices and
recommended procedures. Wash thoroughly after handling. Take precautionary measures against static discharges
by bonding and grounding equipment. Avoid contact with eyes, skin and clothing. Do not inhale product vapours.
Handle with care. Open only under well ventilated conditions. Keep away from sources of heat and ignition. Do not
smoke. Loosen closure cautiously before opening. When using this substance, avoid breathing, ingestion and use
respiratory protection when in dust or mist form. Wear chemical goggles resistant gloves and protective clothing to
prevent contact. Wash thoroughly after handling. Operators must receive special training, compliance with operating
rules strictly. Avoid contact with oxidizing agents. Use anti-explosion ventilation system and equipment. Hand
carefully for preventing damage to packaging and containers. Equip with fire and leakage equipment. Empty
containers may have harmful residues.

Storage

Store in a cool, dry, well-ventilated area. Keep containers tightly closed when not in use. Inspect regularly for
deficiencies such as damage or leaks. Protect against physical damage. Store away from incompatible materials as
listed in section 10. Avoid heat, sunlight, ignition sources. Keep separated from incompatible substances. Keep away
from incompatibles such as oxidizing agents. Equipped with container for leakage. This product has a UN
classification of 2586 and a Dangerous Goods Class 8 (Corrosive) according to The Australian Code for the Transport
of Dangerous goods By Road and Rail.

Container

Container type/packaging must comply with all applicable local legislation. Store in original packaging as approved by
manufacturer.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
General

The following exposure standard has been established by The Australian Safety and Compensation Council (ASCC);
Sulfuric Acid 7664-93-9
TWA = 1 mg/m3
STEL = 3 mg/m3
NOTE: The exposure value at the TWA is the average airborne concentration of a particular substance when
calculated over a normal 8 hour working day for a 5 day working week. Peak limitation is a ceiling concentration
which should not be exceeded over a measurement period which should be as short as possible but not exceeding
15 minutes.
These exposure standards are guides to be used in the control of occupational health hazards. All atmospheric
contamination should be kept to as low a level as is workable. These exposure standards should not be used as fine
dividing lines between safe and dangerous concentrations of chemicals. They are not a measure of relative toxicity.

Exposure Limits

No Data Available

Biological Limits

No information available on biological limit values for this product.

Engineering Measures

A system of local and/or general exhaust is recommended to keep employee exposures as low as possible. Use
explosion-proof ventilation equipment. Adequate ventilation should be provided so that exposure limits are not
exceeded. Provide mechanical ventilation of confined spaces.

Personal Protection Equipment

RESPIRATOR: If ventilation is not sufficient to effectively prevent buildup of aerosols or vapors, appropriate respiratory
protection must be provided. Respiratory protection if there is a risk of exposure to high vapour concentration
(AS1715/1716).
EYES: Chemical goggles or face shield (AS1715/1716).
HANDS: Impervious gloves, chemical resistant gloves (AS2161).
CLOTHING: Wear appropriate chemical resistant clothing (AS3765/2210).
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Work Hygienic Practices

Wash hands thoroughly after handling. Do not eat, drink or smoke when using this product. Wash contaminated
clothing before reuse

9. PHYSICAL AND CHEMICAL PROPERTIES
Physical State

Liquid

Appearance

Liquid.

Odour

No Data Available

Colour

Brown

pH

approx 1 5% aq. Soln

Vapour Pressure

0.513 torr (@ No Data Available)

Relative Vapour Density

Estimated heavier than air

Boiling/Melting Point

300 °C

Solubility

7.098 mg/L

Freezing Point

10 °C

Specific Gravity

1.05 - 1.06

Flash Point

>=140 °C

Auto Ignition Temp

No Data Available

Evaporation Rate

No Data Available

Bulk Density

No Data Available

Corrosion Rate

No Data Available

Decomposition Temperature

No Data Available

Density

No Data Available

Specific Heat

No Data Available

Molecular Weight

322 g/mol

Net Propellant Weight

No Data Available

Octanol Water Coefficient

2

Particle Size

No Data Available

Partition Coefficient

No Data Available

Saturated Vapour Concentration No Data Available
Vapour Temperature

No Data Available

Viscosity

1250 cps (@ 25 °C)

Volatile Percent

No Data Available

VOC Volume

No Data Available

Additional Characteristics

No Data Available

Potential for Dust Explosion

Product is a liquid.

Fast or Intensely Burning
Characteristics

No Data Available

Flame Propagation or Burning
Rate of Solid Materials

No Data Available

Non-Flammables That Could
No Data Available
Contribute Unusual Hazards to a
Fire
Properties That May Initiate or
Contribute to Fire Intensity

No Data Available

Reactions That Release Gases
or Vapours

No Data Available

Release of Invisible Flammable
Vapours and Gases

No Data Available

10. STABILITY AND REACTIVITY
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Chemical Stability

This material is stable under recommended storage and handling conditions.

Conditions to Avoid

Avoid heat, flames, sparks and other sources of ignitio

Materials to Avoid

Strong alkalies and oxidizing agents.

Hazardous Decomposition
Products

Toxic gases will form upon combustion. Flammable Liquid may release vapors that form flammable mixtures when
temperatures are at or above the flash point. Toxic gases will form upon combustion. Oxidization of carbon - carbon
doixide, carbon monoxide, Sodium oxide, sulfur oxides. Emit toxic gases when heated to decomposition.

Hazardous Polymerisation

Will not occur.

11. TOXICOLOGICAL INFORMATION
General Information

Information on the likely routes of exposure
Respiratory system : burn
Oral : burn
Eye : burn
Skin : burn
Delayed and immediate effects and chronic effects form short or long term exposure
Acute toxicity:
Oral LD50 Rat: 1350 mg/kg (OECD TG 401)
Oral LD50 Rat : 1260 mg/Kg (Supplier)
Skin LD50 Rat: 530 ~ 1060 mg /Kg
Skin corrosion/irritation : Corrosion, Rabit, OECD, TG 404
Serious eye damage/ eye irritation : Corrosion, Rabit, OECD, TG 404
Skin sensitization : Non-sensitizing, guinea-pig, Maximization test
Germ cell mutagenicity : Negative, in vitro bacterial reverse mutation test (Salmonella typhimurium TA 98, 100, 1535,
1537, 1538)

Ingestion

Harmful if swallowed

EyeIrritant

Causes severe eye damage.

SkinIrritant

Toxic in contact with skin. Causes severe skin burns.

Carcinogen Category

0

12. ECOLOGICAL INFORMATION
Ecotoxicity

Fish : LC50 3mg/L 96hr Oncorhynchus mykiss
Daphnia : EC50 2.9mg/L 48hr Daphnia magna
Algae : EC50 170 mg/L 96 h
Redisual : log Kow 2

Persistence/Degradability

Persistence : log Kow 2
90% of product can biodegrade.

Mobility

Mobility in soil: Koc 1064

Environmental Fate

No Data Available

Bioaccumulation Potential

Accumulation : BCF 3. 16
Biodegradability : 80(%) 28 day (OECD TG 301 B)

Environmental Impact

No Data Available

13. DISPOSAL CONSIDERATIONS
General Information

Dispose of in accordance with all local, state and federal regulations. All empty packaging should be disposed of in
accordance with Local, State, and Federal Regulations or recycled/reconditioned at an approved facility.

Special Precautions for Land Fill Contact a specialist disposal company or the local waste regulator for advice.
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14. TRANSPORT INFORMATION
ADG Code

Dangerous Goods according to the criteria of the Australian Dangerous Goods Code (ADG Code).

Air

IATA
Proper Shipping Name

ALKYLSULPHONIC ACIDS, LIQUID with 5% or less free sulphuric acid

Class

8 Corrosive Substances

Subsidiary Risk(s)

No Data Available

UN Number

2586

Hazchem

2X

Pack Group

III

Special Provision

No Data Available

Land

Australia: ADG
Proper Shipping Name

ALKYLSULPHONIC ACIDS, LIQUID with not more than 5% free sulphuric acid

Class

8 Corrosive Substances

Subsidiary Risk(s)

C1 Combustible Liquids - Flash point 61 - 150 °C

EPG

36 Toxic And/Or Corrosive Substances Combustible

UN Number

2586

Hazchem

2X

Pack Group

III

Special Provision

No Data Available

Fiji:
Proper Shipping Name

ALKYLSULPHONIC ACIDS, LIQUID with not more than 5% free sulphuric acid

Class

8 Corrosive Substances

Subsidiary Risk(s)

No Data Available

EPG

36 Toxic And/Or Corrosive Substances Combustible

UN Number

2586

Hazchem

2X

Pack Group

III

Special Provision

No Data Available

New Zealand: NZS5433
Proper Shipping Name

ALKYLSULPHONIC ACIDS, LIQUID with not more than 5% free sulphuric acid

Class

8 Corrosive Substances

Subsidiary Risk(s)

No Data Available

EPG

36 Toxic And/Or Corrosive Substances Combustible

UN Number

2586

Hazchem

2X

Pack Group

III

Special Provision

No Data Available

Papua New Guinea:
Proper Shipping Name

ALKYLSULPHONIC ACIDS, LIQUID with not more than 5% free sulphuric acid
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Class

8 Corrosive Substances

Subsidiary Risk(s)

No Data Available

EPG

36 Toxic And/Or Corrosive Substances Combustible

UN Number

2586

Hazchem

2X

Pack Group

III

Special Provision

No Data Available

United States of America: US DOT
Proper Shipping Name

ALKYLSULPHONIC ACIDS, LIQUID with not more than 5% free sulphuric acid

Class

8 Corrosive Substances

Subsidiary Risk(s)

No Data Available

ERG

153 Substances - Toxic and/or Corrosive (Combustible)

UN Number

2586

Hazchem

2X

Pack Group

III

Special Provision

No Data Available

Sea

IMDG
Proper Shipping Name

ALKYLSULPHONIC ACIDS, LIQUID with not more than 5% free sulphuric acid

Class

8 Corrosive Substances

Subsidiary Risk(s)

No Data Available

UN Number

2586

Hazchem

2X

Pack Group

III

Special Provision

No Data Available

EMS

FA,SB

Marine Pollutant

No

15. REGULATORY INFORMATION
General Information

No Data Available

EPA (New Zealand)
Hazardous Substances and New Organisms Act (HSNO)
Approval Code: HSR003163

Poisons Schedule (Aust)

No Data Available

AICS Name

BENZENESULFONIC ACID, C10-16-ALKYL DERIVATIVES

16. OTHER INFORMATION
Related Product Codes

DOBENC1000, DOBENC1100, DOBENZ1000, DOBENZ1001, DOBENZ1002, DOBENZ1003, DOBENZ1004,
DOBENZ1005, DOBENZ1006, DOBENZ1007, DOBENZ1008, DOBENZ1009, DOBENZ1010, DOBENZ1011,
DOBENZ1012, DOBENZ1500, DOBENZ1501, DOBENZ2500, DOBENZ2501, DOBENZ3000, DOBENZ3300,
DOBENZ3400, DOBENZ3500, DOBENZ3600, DOBENZ4000, DOBENZ5000, DOBENZ5100, DOBENZ5200,
DOBENZ5201, DOBENZ5500, DOBENZ5600, DOBENZ6001, DOBENZ6002, DOBENZ6200, DOBENZ6300,
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DOBENZ6500, DOBENZ6600, DOBENZ6700, DOBENZ6900, DOBENZ7000, DOBENZ7001, DOBENZ7100,
DOBENZ7200, DOBENZ7700, DOBENZ7800, DOBENZ8000, DOBENZ8001, DOBENZ8002, DOBENZ8003,
DOBENZ8004, DOBENZ8005, DOBENZ8006, DOBENZ8007, DOBENZ8008, DOBENZ8009, DOBENZ8010,
DOBENZ8011, DOBENZ8012, DOBENZ8013, DOBENZ8014, DOBENZ8015, DOBENZ8016, DOBENZ8017,
DOBENZ8018, DOBENZ8019, DOBENZ8020, DOBENZ8021, DOBENZ8022, DOBENZ8023, DOBENZ8024,
DOBENZ8025, DOBENZ8026, DOBENZ8500, DOBENZ8700, DOBENZ9000, DOBENZ9500, DOBENZ9600,
DOBENZ9700, DOBENZ9701, DOBENZ9702, DOBENZ9703, DOBENZ9704, DOBENZ9705, DOBENZ9706,
DOBENZ9707, DOBENZ9708, DOBENZ9709, DOBENZ9800, DOBENZ9801, DOBENZ9900, DOBENZ1800,
DOBENZ1801, DOBENZ1802, DOBENZ1803, DOBENZ1804, DOBENZ1805, DOBENZ1806, DOBENZ1807,
DOBENZ1808, DOBENZ1809, DOBENZ1810, DOBENZ1811, DOBENZ1812, DOBENZ1813, DOBENZ1814,
DOBENZ1815, DOBENZ1816, DOBENZ1817, DOBENZ1818, DOBENZ1819, DOBENZ1820, DOBENZ9100,
DOBENZ9101, DOBENZ6800, DOBENZ6801, DOBENZ2100, DOBENZ2101, DOBENZ2110, DOBENZ1821,
DOBENZ2105, DOBENZ6811, DOBENZ0100, DOBENZ6802, DOBENZ2108
Revision

3

Revision Date

31 Oct 2013

Key/Legend

< Less Than
> Greater Than
AICS Australian Inventory of Chemical Substances
atm Atmosphere
CAS Chemical Abstracts Service (Registry Number)
cm² Square Centimetres
CO2 Carbon Dioxide
COD Chemical Oxygen Demand
deg C (°C) Degrees Celcius
EPA (New Zealand) Environmental Protection Authority of New Zealand
deg F (°F) Degrees Farenheit
g Grams
g/cm³ Grams per Cubic Centimetre
g/l Grams per Litre
HSNO Hazardous Substance and New Organism
IDLH Immediately Dangerous to Life and Health
immiscible Liquids are insoluable in each other.
inHg Inch of Mercury
inH2O Inch of Water
K Kelvin
kg Kilogram
kg/m³ Kilograms per Cubic Metre
lb Pound
LC50 LC stands for lethal concentration. LC50 is the concentration of a material in air which causes the death of
50% (one half) of a group of test animals. The material is inhaled over a set period of time, usually 1 or 4 hours.
LD50 LD stands for Lethal Dose. LD50 is the amount of a material, given all at once, which causes the death of 50%
(one half) of a group of test animals.
ltr or L Litre
m³ Cubic Metre
mbar Millibar
mg Milligram
mg/24H Milligrams per 24 Hours
mg/kg Milligrams per Kilogram
mg/m³ Milligrams per Cubic Metre
Misc or Miscible Liquids form one homogeneous liquid phase regardless of the amount of either component
present.
mm Millimetre
mmH2O Millimetres of Water
mPa.s Millipascals per Second
N/A Not Applicable
NIOSH National Institute for Occupational Safety and Health
NOHSC National Occupational Heath and Safety Commission
OECD Organisation for Economic Co-operation and Development
Oz Ounce
PEL Permissible Exposure Limit
Pa Pascal
ppb Parts per Billion
ppm Parts per Million
ppm/2h Parts per Million per 2 Hours
ppm/6h Parts per Million per 6 Hours
psi Pounds per Square Inch
R Rankine
RCP Reciprocal Calculation Procedure
STEL Short Term Exposure Limit
TLV Threshold Limit Value
tne Tonne
torr Millimetre of Mercury
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TWA Time Weighted Average
ug/24H Micrograms per 24 Hours
UN United Nations
wt Weight
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Attachment 2

Risk Assessment Dossier

C10 –C16 ALKYLBENZENESULFONIC ACID
This dossier on C10-C16 alkylbenzenesulfonic acid presents the most critical studies pertinent to the
risk assessment of C10-C16 alkylbenzenesulfonic acid in its use in drilling muds. It does not represent
an exhaustive or critical review of all available data. The majority of information presented in this
dossier was obtained from the United States Environmental Protection Agency High Production
Volume Information System (HPVIS) Chemical Challenge Program. Where possible, study quality was
evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – C10-C16 alkylbenzenesulfonic acid was not identified in chemical
databases used by NICNAS as an indicator that the chemical is of concern and is not a PBT substance.
C10-C16 alkylbenzenesulfonic acid was assessed as a tier 2 chemical for acute toxicity. Therefore,
C10-C16 alkylbenzenesulfonic acid is classified overall as a tier 2 chemical and requires a hazard
assessment and qualitative assessment of risk.
1

BACKGROUND

C10-C16 alkylbenzenesulfonic acid is expected to be readily biodegradable. It has a low-to-moderate
potential for bioaccumulation based on structurally similar compounds. C10-C16
alkylbenzenesulfonic acid exhibits moderate acute toxicity by the oral route and low acute toxicity
by the dermal route. The following information was derived from products of similar structure or
composition. It is highly irritating to the skin and eyes, but not a skin sensitiser. Repeated oral
toxicity studies have shown no target organ effects. It is not genotoxic, and animal dietary studies
showed no indication of adverse reproductive or developmental effects. C10-C16
alkylbenzenesulfonic acid is of moderate toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): C10-C16 alkylbenzenesulfonic acid
CAS RN: 68584-22-5
Molecular formula: variable
Molecular weight: variable
Synonyms: p-dodecylbenzenesulfonic acid; Benzenesulfonic acid, 4-dodecyl-4-Dodecylbenzene-1sulfonic acid; 4-Dodecylbenzenesulphonic acid (mixed isomers)
C10-C16 alkylbenzenesulfonic acid (CAS No. 68584-22-5) has an average alkyl chain length of 11.3 to
11.8 (HPVIS). This range includes benzenesulfonic acid, 4-C10-13-sec-alkyl derivs. sulfonic acid (CAS
No. 85536-14-7).
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PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of C10-C16 Alkylbenzenesulfonic Acid
Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3
kPa

Organic liquid

4

HPVIS

Melting Point

< -10oC

4

HPVIS

Boiling Point

-

-

-

Density

-

-

-

Vapor Pressure

<2.89 x 10-8 Pa (estimated)

2

HPVIS

Partition Coefficient (log Kow)

2 @ 23oC

2

HPVIS

Water Solubility

400,000 mg/L

2

HPVIS

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for C10-C16 alkylbenzenesulfonic acid.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

C10-C16 alkylbenzenesulfonic acid is expected to be readily biodegradable. It has a low-to-moderate
potential for bioaccumulation based on structurally similar compounds.
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B.

Biodegradation

C10-C16 alkylbenzenesulfonic acid is expected to be readily biodegradable. In an OECD DOC Dieaway test, benzenesulfonic acid, C10-C13 alkyl derivatives (CAS No. 85536-14-7) was degraded 94%
after 28 days (HPVIS) [Kl. score = 1]. In a modified coupled units test, benzenesulfonic acid, C10-C13
alkyl derivatives (CAS No. 85536-14-7) was degraded 92% after 37 days (HPVIS) [Kl. score = 1].
C.

Environmental Distribution

Adsorption/desorption
No experimental studies are available for C10-C16 alkylbenzenesulfonic acid. Using KOCWIN in
EPISUITE™ (USEPA, 2017), the estimated Koc values for various surrogates of C10-C16
alkylbenzenesulfonic acids are presented in Table 3.
Table 3

Koc Values for Surrogates of C10-C16 Alkylbenzenesulfonic Acid

Substance

Koc (MCI estimate)

Koc (log Kow estimate)

4-(1-ethyloctyl)-benzenesulfonic acid

3,505 L/kg

973.4 L/kg

4-(1-ethylnonyl)-benzenesulfonic acid [CAS No.
18777-52-1]

6,388 L/kg

1,817 L/kg

128,400 L/kg

41,690 L/kg

4-(1-ethyltetradecyl)-benzenesulfonic acid

D.

Bioaccumulation

No experimental studies are available for C10-C16 alkylbenzenesulfonic acid. Bioconcentration of
C10-C16 alkylbenzenesulfonic acid in aquatic organisms is not expected to occur based on a
measured log Kow of 2.0 (HPVIS).
A bioconcentration fish (OECD 305 E) study was conducted on C10-C13 Linear Alkylbenzene
Sulfonate (LAS). The BCF values ranged between 2 and 1,000 L/kg, with BCFs increasing with
increasing alkyl chain length. To address differences in composition of mixtures, bioconcentration
potential was evaluated for a mixture typical of LAS in European detergent formulations (C10 12%,
C11 29%, C12 34%, C13 24%); average alkyl chain length – C11.6 and a mixture typical of LAS in
filtered Mississippi river water (C10 45%, C11 23%, C12 23%, C13 2%; average chain length = C10.8).
The respective BCFs were 87 and 22 L/kg at concentrations of 2.7 and 4.1 μM (HPVIS). [Kl. score = 2]
A BCF of 130 was reported for Leuciscus idus melanotus in a 3-day test conducted on
dodecylbenzenesulfate, sodium salt (HPVIS). [Kl. score = 1]
6

HUMAN HEALTH HAZARD ASSESSMENT
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A.

Summary

C10-C16 alkylbenzenesulfonic acid exhibits moderate acute toxicity by the oral route and low acute
toxicity by the dermal route. The following information was derived from products of similar
structure or composition. It is highly irritating to the skin and eyes, but not a skin sensitiser.
Repeated oral toxicity studies have shown no target organ effects. It is not genotoxic, and animal
dietary studies showed no indication of adverse reproductive or developmental effects.
B.

Acute Toxicity

The oral LD50 in rats for the C10-C16 alkylbenzenesulfonic acid is 775 mg/kg (HPVIS) [Kl. score = 1].
The oral LD50 in rats for the benzenesulfonic acid, C10-C13 alkyl derivatives (CAS No. 85536-14-7) is
1,470 mg/kg (HPVIS). [Kl. score = 1]
The dermal LD50 in rabbits for C10-C16 alkylbenzenesulfonic acid is 2,000 mg/kg (HPVIS). [Kl. score =
1]
C.

Irritation

No studies are available on C10-C16 alkylbenzenesulfonic acid.
Application of 0.5 mL benzenesulfonic acid, C10-C13 alkyl derivatives (CAS No. 85536-14-7) to the
skin of rabbits for four hours was highly irritating. The irritation index was 5.25 (HPVIS). [Kl. score =
1]
Instillation of 0.1 ml benzenesulfonic acid, C10-C13 alkyl derivatives (CAS No. 85536-14-7) into the
eyes of rabbits was moderately irritating. The primary irritation index was 46.9 (HPVIS). [Kl. score =
1]
D.

Sensitisation

No studies are available on C10-C16 alkylbenzenesulfonic acid.
A C10-C13 benzenesulfonic acid was not considered a skin sensitiser in a guinea pig maximisation
test (HPVIS). [Kl. score = 1]
E.

Repeated Dose Toxicity

No studies are available for C10-C16 alkylbenzenesulfonic acid.
Oral
Male and female Wistar rats were given feed containing 0, 0.07, 0.2, 0.6 or 1.8% C10-C14
alkylbenzenesulfonic acid for six months. The 1.8% group had diarrhea, markedly depressed growth,
increased cecal weight and marked degeneration of the renal tubules. The 0.6% group had slightly
depressed growth, increased cecal weight, increased serum alkaline phosphatase activity, decreased
serum protein and degeneration of the renal tubules. The 0.2% group had increased cecal weight
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and slight degeneration of the renal tubules. The 0.07% group showed no treatment-related effects.
The NOAEL was reported to be 0.07%, which was estimated to be 40 mg/kg-day (Yoneyama et al.,
1972; IPCS 1996). [Kl. score = 4]
Male and female Wistar rats were given feed containing 0, 0.04, 0.16 or 0.6% C10-C14
alkylbenzenesulfonic acid for up to 24 months. The 0.6% group had slightly increased live and cecal
weights, and increased activity of serum glutamate-pyruvate transaminase and alkaline
phosphatase. There were no treatment-related effects on food consumption, body weight gain,
clinical signs, mortality or mean survival. The NOAEL was considered to be 0.6%, which was
estimated to be 300 mg/kg-day (Yoneyama et al., 1977; IPCS, 1996). [Kl. score = 4]
Male and female CR rats were given feed containing 0, 0.02, 0.1 or 0.5% C10-C14 linear
alkylsulfonate, sodium salt (CAS No. 69669-44-9) for two years. The mean daily intakes were
estimated to be 0, 10, 50 and 250 mg/kg-day. Body weight gain and feed consumption were similar
across all groups. There were no treatment-related effects on hematology parameters in the gross
pathology or histopathology examination. The NOAEL is 250 mg/kg-day (Buehler et al., 1971; HPVIS).
[Kl score = 2]
Inhalation
No studies are available.
Dermal
No studies are available.
F.

Genotoxicity

In Vitro Studies
C10-C16 alkylbenzenesulfonic acid was not mutagenic to S. typhimurium strains TA98 and TA100 in
the absence or presence of metabolic activation (HPVIS). [Kl. score = 1]
In Vivo Studies
Male and female NMRI mice were dosed by oral gavage with a single dose of 0 or 1,122 mg/kg
benzenesulfonic acid, C10-C13 alkyl derivatives (CAS No. 85536-14-7). There were no significant
increases in the number of micronucleated polychromatic erythrocytes in bone marrow cells
(HPVIS). [Kl. score = 1]
Male and female ICR: JCL mice were dosed by oral gavage with 0, 200, 400 or 800 mg/kg C10-C14
linear alkylsulfonate, sodium salt (CAS No. 69669-44-9) either as a single dose or given a single daily
dose for 5 consecutive days. There were no significant increases in the number of chromosomal
aberrations in bone marrow cells (HPVIS). [Kl. score = 1]
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G.

Carcinogenicity

Oral Studies
No studies are available on C10-C16 alkylbenzenesulfonic acid.
Male and female CR rats were given feed containing 0, 0.02, 0.1 or 0.5% C10-C14 linear
alkylsulfonate, sodium salt (CAS No. 69669-44-9) for two years. The mean daily intakes were
estimated to be 0, 10, 50 and 250 mg/kg-day. Body weight gain and feed consumption were similar
across all groups. The incidence of tumours in the treated animals were similar to the controls
(Buehler et al., 1971; HPVIS). [Kl score = 2]
H.

Reproductive Toxicity

No studies are available on C10-C16 alkylbenzenesulfonic acid.
A reproductive toxicity study was conducted on C10-C14 linear alkylsulfonate, sodium salt (CAS No.
69669-44-9). The dietary doses were 0, 0,02, 0.1 or 0.5%, which were estimated to be 0, 14, 70 and
350 mg/kg-day, respectively. The P0 generation were fed for 84 days; when 107-112 days old,
females from each dose group were mated with males from the same group and maintained
together for 17 days. The first litters of each generation (F1a- and F2a-generation) were sacrificed at
21 days of age. Ten days after the final litter was sacrificed, all females were re-mated with different
males from the same group to obtain the F1b generation. From the F1b generation, males and
females of each group were selected at weaning to continue their respective diets and to be used for
further reproduction studies. Reproduction studies on the F1b and F2b generations were started
when the rats were 80-85 days old, and were continued until the F3b generation was weaned. There
were no treatment-related effects on fertility, gestation, parturition, neonatal viability, lactation,
and post-weaning growth. The NOAEL for reproductive toxicity is 350 mg/kg-day, the highest dose
tested (Buehler et al., 1971; HPVIS). [Kl. score = 2]
I.

Developmental Toxicity

No studies are available on C10-C16 alkylbenzenesulfonic acid.
Pregnant female SD-JCL rats were given in their feed 0, 0.1 or 1.0% Linear Alkylbenzene Sulfonate
(average alkyl chain length = C11.7 to C12.3) on GD 0 to 20. Body weight gain in the dams were
similar between treated and control groups, and there was no treatment-related effects on the
occurrence and maintenance of pregnancy. The litter parameter values were similar across all
groups and there was no evidence of teratogenicity. In the 1% group, the numbers of offspring were
low and the weaning rate was 78.3% compared to the rate in the controls (100%). There were no
adverse effects in the offspring body weight gain, organ weights or function. The NOAEL for
maternal and developmental toxicity is considered to be 1% in the diet (calculated to be 780 mg/kgday) (Tiba et al., 1976; HPVIS). [Kl. score = 4]
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J.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for C10-C16 alkylbenzenesulfonic acid follow the
methodology discussed in enHealth (2012). The approach used to develop drinking water guidance
values is described in the Australian Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
Oral
There are no repeated-dose toxicity studies on C10-C16 alkylbenzenesulfonic acid (CAS No. 6858422-5). However, a reliable (Kl. score = 2) two-year dietary study was conducted in rats on C10-C14
Linear Alkylbenzene Sulfonate (CAS No. 69669-44-9). In this study, there were no treatment-related
effects with a NOAEL of 250 mg/kg-day (Buehler et al., 1971). This study is supported by another
two-year rat dietary study conducted on C10-C14 alkylbenzenesulfonic acid, which was published in
a Japanese journal and was summarised in IPCS (1996); the NOAEL from this study was considered to
be 300 mg/kg-day.
The NOAEL of 250 mg/kg-day from Buehler et al., (1971) will be used for determining the oral
Reference Dose (RfD) and the drinking water guidance value.
Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 1
UFD (database uncertainty) = 1
Oral RfD = 250/(10 x 10 x 1 x 1 x 1) = 250/100 = 2.5 mg/kg-day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
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Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (2.5 x 70 x 0.1)/2 = 9 mg/L
Cancer
No carcinogenicity studies are available on C10-C16 alkylbenzenesulfonic acid. However, a chronic
dietary study was conducted in rats on C10-C14 linear alkylsulfonate, sodium salt (CAS No. 6966944-9), which has a similar composition to C10-C16 alkylbenzenesulfonic acid. There were no
carcinogenic effects in this dietary study. Therefore, a cancer reference value was not derived.
K.

Human Health Hazard Assessment of Physico-Chemical Properties

C10-C16 alkylbenzenesulfonic acid does not exhibit the following physico-chemical properties:
•
•
•
7
A.

Explosivity
Flammability
Oxidising potential

ENVIRONMENTAL EFFECTS SUMMARY
Summary

C10-C16 alkylbenzenesulfonic acid is of moderate toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 4 lists the results of acute aquatic toxicity studies conducted on C10-C16 alkylbenzenesulfonic
acid.
Table 4

Acute Aquatic Toxicity Studies on C10-C16 Alkylbenzenesulfonic Acid

Test Species

Endpoint

Results (mg/L)

Klimisch score

Reference

Cyprinus carpio

96-hour
LC50

5.6*

1

HPVIS

Daphnia magna

48-hour
EC50

5.2*

1

HPVIS

Daphnia magna

48-hour
EC50

9.3 – 11.6**

1

HPVIS

Daphnia magna

48-hour
EC50

2.9

1

HPVIS
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Test Species

Endpoint

Results (mg/L)

Klimisch score

Reference

Scenedesmus subspicatus

72-hour
EC50

36* (growth rate)

1

HPVIS

Scenedesmus subspicatus

EC50

170***

1

HPVIS

*Benzenesulfonic acid, C10-C13-alkyl derivatives
**Three Linear Sulfonic Acids (LAB) of varying chain lengths were neutralised with caustic soda to obtain the sodium salt
derivative. Acid A had 48.4% of its weight in the C11 range and the majority of its chain length ranged from C10-C13. Acid B
had a 49.4% of its weight in the C11 range and 31.7% of its weight in the C12 range. The majority of its chain length ranged
from C10 to C12. Acid C had the majority of its chain length in the C10 to C13 range, almost evenly distributed between
C11 and C12. The LC50 values were 11.6, 10.8 and 9.3 for Acids A, B and C, respectively.
***C10-C13 linear alkyl benzenesulfonic acid

Chronic Studies
The 28-day chronic toxicity of a commercial C10-C13 Linear Alkylbenzene Sulfonate (average carbon
lengths of C11.6 and C11.8) was tested in several species of fish. The NOEC values were normalised
using QSARs to the average structure of C11.6 Linear Alkylbenzene Sulfonate. The geometric mean
NOECs (and the number of studies) for the various fish species are as follows: 2.3 mg/L for
Brachydanio rerio (n=1); 0.87 mg/L for Pimephales promelas (n=14); 0.34 mg/L for Oncorhynchus
mykiss (n=7); and 0.25 mg/L for Tilapia mossambica (n=1) (HPVIS). [Kl. score = 4].In a chronic
Daphnia study, the NOEC of the geometric mean of 12 records compiled from the literature review
and the LAS normalised to C11.6 was 1.4 mg/L (HPVIS). [Kl. score = 4]. The low Klimisch ratings for
these studies make them unsuitable for risk categorization.
C.

Terrestrial Toxicity

No adequate information is available.
D.

Calculation of PNEC

The C10-C16 alkylbenzenesulfonate is a Linear Alkylbenzene Sulfonate (LAS).
The ANZECC has established a water quality guideline (ANZECC & ARMCANZ, 2000) with a
freshwater trigger value of 280 μg/L for LAS. This value was derived using data normalised to an alkyl
chain length of C11.6 using the statistical distribution method with 95% protection.
The data set that was used included the following:
Freshwater fish: 5 species, 250 to 3,200 μg/L.
Freshwater crustaceans: 2 species, 1,400−3,200 μg/L.
Freshwater insects: 2 species, 2,800−3,400 μg/L.
Freshwater mesocosms: NOEC of 300 μg/L by Guhl and Gode (1989), an OECD guideline study.
Freshwater algae: 6 species, 80−15, 000 μg/L
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PNEC sediment
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 27 mg/kg sediment wet weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (123.4/1280) x 1000 x 0.28
= 27
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + [0.2 x Kpsed/1000 x BDsolid]
= 0.8 + [0.2 x 255.5/1000 x 2400]
= 123.4
Where:
Kpsed = solid-water partition coefficient (L/kg)
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kpsed = Koc x foc
= 6,388 x 0.04
= 255.5
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for C10-C16
alkylbenzenesulfonate calculated from EPISUITE™ using MCI and the surrogate 4-(1-ethylnonyl)benzenesulfonic acid is 6,388 L/kg.
foc = fraction of organic carbon in sediment = 0.04 [default].
PNEC soil
There are no toxicity data for terrestrial or soil organisms. Therefore, the PNECsoil was calculated
using the equilibrium partitioning method. The PNECsoil is 24 mg/kg soil dry weight.
The calculations are as follows:
PNECsoil = (Kpsoil/BDsoil) x 1000 x PNECwater
= (127.8/1500) x 1000 x 0.28
= 24
Where:
Kpsoil = soil-water partition coefficient (m3/m3)
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BDsoil = bulk density of soil (kg/m3) = 1,500 [default]
PNECwater = predicted no effect concentration in water
Kpsoil = Koc x foc
= 6,388 x 0.02
= 127.8
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for C10-C16
alkylbenzenesulfonate calculated from EPISUITE™ using MCI and the surrogate 4-(1-ethylnonyl)benzenesulfonic acid is 6,388 L/kg.
foc = fraction of organic carbon in soil = 0.02 [default].
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
C10-C16 alkylbenzenesulfonic acid is expected to be readily biodegradable; thus it does not meet the
screening criteria for persistence.
The experimental BCFs for several linear alkylbenzene sulfonates that are structurally related to C10C16 alkylbenzenesulfonate range from 22 to 130; thus, C10-C16 alkylbenzenesulfonic acid does not
meet the screening criteria for bioaccumulation.
The chronic toxicity data on C10-C16 alkylbenzenesulfonic acid show NOECs of >0.1 mg/L. Thus, C10C16 alkylbenzenesulfonate does not meet the screening criteria for toxicity.
The overall conclusion is that C10-C16 alkylbenzenesulfonic acid is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for C10-C16 alkylbenzenesulfonic acid.
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9

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

C10-C16
alkylbenzenesulfonic acid

CAS No.

68584-22-5

Persistence Assessment
Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Overall PBT
Assessment 1

Listed as a
COC on
relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic Toxicity2

Not a PBT

No

No

No

No

No

No

2

Insufficient data quality for categorization

Risk Assessment Actions
Required3

2

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 2 - Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qualitative discussion of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Abbreviations and Acronyms

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

AICS

Australian Inventory of Chemical Substances

ANZECC

Australian and New Zealand Environment and Conservation Council

ARMCANZ

Agriculture and Resource Management Council of Australia and New Zealand

BCF

bioconcentration factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

DOC

dissolved organic carbon

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

GD

Gestational day

HHRA

enHealth Human Risk Assessment

HPV

High Production Volume

HPVIS

High Production Volume Information System

IUPAC

International Union of Pure and Applied Chemistry

kg

kilogram

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal
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L

litre

L/kg

litres per kilogram

LAS

Linear Alkyl Sulfonate

LC

lethal concentration

LD

lethal dose

LOAEL

lowest observed adverse effect level

m3

cubic metre

MCI

molecular connectivity index

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

mL

millilitre

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppm

parts per million

QSAR

quantitative structure activity relationship

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

Reference Dose

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency

UVCB

Unknown or Variable Composition, Complex Reaction Products and
Biological Materials

μg/L

micrograms per litre

μM

micromolar
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APPENDIX D.2
Qualitative Tier 2 Assessment
Cocamide Diethanolamine
Consistent with the assessment framework, the assessment for this Tier 2 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No-Effects Concentrations (PNECs) for water and soil; and, providing a qualitative
discussion of risk. Each of these components is detailed within this attachment.

Background
Amides, coco, N,N-bis(hydroxylethyl) (cocamide diethanolamine or cocamide DEA) is a component in
a product (CON DET®) used in the KCL/Polymer Stuck Pipe Mud system. The secondary mud system
is used to free stuck pipes and, as a secondary mud, will only be used as required. As a result, these
secondary muds are considered insignificant relative to the primary muds due to the considerably
reduced volume used (<0.1%) as compared to the other muds.
The purpose and maximum quantity (i.e., in all muds) for this chemical is summarised in Table 1. A
safety data sheet (SDS) for the drilling fluid product is included as Attachment 1.
Table 1
Chemical Name
Amides, coco, N,N-bis (hydroxyethyl)

Drilling Fluid Chemicals
CAS No.

Use

Quantity1

68603-42-9

Anionic
Surfactant

NA

Based on maximum of combined muds assessed.
CAS No = Chemical Abstracts Service Number
NA = quantity used varies with severity of loss

1

The assessment of toxicity of cocamide DEA was used to evaluate human health exposure scenarios
and is presented in Attachment 2. Toxicological reference values (TRVs) were not derived for this
chemical. Refer to Attachment 2 for the rationale for not deriving an oral reference dose, cancer
slope factor or drinking water guideline value.
For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. This assessment
focuses on the aquatic invertebrate and fish species within the surface water resources, and the soil
flora and fauna associated with releases to the soil.
The determination of TRVs was conducted according to the PNEC guidance in the Environmental Risk
Assessment Guidance Manual for Industrial Chemicals prepared by the Australian Environmental
Agency (AEA, 2009). PNECs for freshwater and sediment were developed to assess aquatic
receptors, and PNECs for soil were developed for terrestrial receptors.
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Table 2 present the chemical, the endpoint, no observable effects concentration (NOEC) (milligrams
per litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). PNECs for sediment and soil are
detailed in Tables 3 and 4, respectively. Refer to Attachment 2 for the development of PNECs, or the
rational for PNECs that do not have a calculated PNEC.
Table 2

PNECs Water – Tier 2 Chemicals

Constituents

Endpoint

Amides, coco, N,N-bis (hydroxyethyl)
(68603-42-9)

Acute Daphnia

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

2.15

1,000

0.002

(mg/L)

EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

Table 3

PNECs Sediment – Tier 2 Chemicals

Constituents

Endpoint

Amides, coco, N,N-bis (hydroxyethyl)
(68603-42-9)

a

EC50 or NOEC
(mg/kg wet wt)

Assessment
Factor

-

-

PNECsed
(mg/kg
wet wt)
0.0024

aCalculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg wet wt = milligram per kilogram wet weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

Table 4

PNECs Soil – Tier 2 Chemicals

Constituents

Endpoint

Amides, coco, N,N-bis (hydroxyethyl)
(68603-42-9)

a

EC50 or NOEC
(mg/kg dry wt)

Assessment
Factor

-

-

PNECsoil
(mg/kg
dry wt)
0.0011

aCalculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 2 chemical is provided in the following sections.
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General Overview
Cocamide DEA is a mixture of diethanolamides of the fatty acids derived from coconut oil, which is
composed of approximately 48.2% lauric acid (12:0), 18% myristic acid (14:0), 8.5% palmitic acid
(16:0), 8% caprylic acid (8:0), 7% capric acid (10:0), 6% oleic acid (18:1 n-9), 2.3% stearic acid (18:0)
and 2% linoleic acid (18:2, n-6) (NTP, 2001). It is a substance of unknown or variable composition,
complex reaction products or biological materials (UVCB).
Cocamide DEA is produced by a condensation reaction at a 1:1 or 1:2 molar ratio of a mixture of
methyl cocoate, coconut oil, whole coconut acids or stripped coconut fatty acids to diethanolamine
or DEA (Elder, 1986). Cocamide DEA can be produced in various grades which differ on the basis of
the molar ratio of coconut oil methyl esters and diethanolamine used during their manufacture; the
purest product is obtained with a molar ratio of 1:1.
Free DEA has been reported by manufacturers to be at 4.0 - 8.5% (Andersen, 1996); however, the
cocamide DEA used in the National Toxicology Program (NTP) studies had DEA levels at
approximately 18.2% DEA by weight, as well as alkanolamides of unsaturated acids, and amine salts
of the acids, and N-Nitrosodiethanolamine (NDELA) detected at a concentration of 219 parts per
billion (ppb) (NTP, 2001). In nine commercial samples of cocamide DEA analysed for DEA, the
amount of DEA ranged from 3.2% to 14.0%. The NDELA was not found in any of the samples (Chou,
1998).
Cocamide DEA is inherently biodegradable, and it is not expected to bioaccumulate. The major
constituent of cocamide DEA (lauramide DEA) has a low tendency to bind to soil or sediment.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for cocamide DEA is included in the
dossier provided in Attachment 2. Based on physico-chemical properties and screening data detailed
below, the overall conclusion was that cocoamide DEA is not a PBT substance.

Human Health Hazards
The acute toxicity of cocamide DEA is low by the oral and dermal routes. It is moderately irritating to
the skin and severely irritating to the eyes. There are no data on its skin sensitising potential.
Repeated dose toxicity studies have been conducted in rats and mice by the dermal route. No
systemic toxicity was seen. Cocamide DEA is not a reproductive or developmental toxicant. It is not
genotoxic. Lifetime dermal studies on cocamide DEA showed no carcinogenic effects in rats;
however, in mice there were increased liver tumours (males and females) and kidney tumours
(males). The carcinogenic response is considered to be due to DEA, which is present in cocamide DEA
as an impurity. The mouse liver tumours are not considered predictive of a carcinogenic response in
humans based on studies which have shown choline deficiency as a mechanism of carcinogenesis.
There are no repeated oral dose toxicity studies on cocamide DEA. There are repeated dermal
toxicity studies on cocamide DEA in rats and mice, including 14-week and 2-year studies. However,
the lack of dermal absorption data complicates extrapolating the dermal doses used in the 14-week
and 2-year studies to equivalent oral doses. Therefore, an oral reference dose (RfD) and drinking
water guidance value based on non-cancer effects was not derived for cocamide DEA.
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Without management controls in place, there is the potential for human receptors to be exposed to
drilling fluid chemicals that contain cocamide DEA during drilling and completion operations and
management of drilling fluids and cuttings. Based on an assessment of land use and an
understanding of the project description provided in the Chemical Risk Assessment Framework
(Framework) developed for the Towrie Project Area and the Framework conceptual exposure model
(CEM), potential human receptors include:
1. Workers at the well lease involved with blending, storage, transfer, reuse, recovery and
recycling of drilling fluids and cuttings; recycling, reuse or disposal of recovered materials
including beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases at the well lease or along the transport or conveyance
routes.
2. Agricultural workers or residents in irrigation areas.
3. Landholders that have access to the water supply from a bore hydraulically downgradient of
the well lease.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Exposure of workers to drilling fluid chemicals is possible via inadvertent spills and leaks, during the
recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and during
application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
The management of chemicals and wastes will be conducted at the well lease using drums, totes and
engineered tanks designed to contain the fluids. In the unlikely event of a release to ground, the
potential for exposures (other than workers) is limited. The well pad sites are fenced and access is
controlled, which limits access to the public. If drilling fluid chemicals are spilled to ground then
investigation, remediation and rehabilitation activities would be implemented to address soil
impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes, and, as such, these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to the well lease that have been used for the application of materials for beneficial reuse.
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However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and runoff with a general deficit irrigation
strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during the drilling process are low due to the employment of
mechanical equipment/processes, engineering controls (including secondary containment) and
other mitigation and management strategies. Similarly, there is a low potential for human receptors
exposed to surface water bodies that may receive runoff from beneficial reuse applications. Finally,
the probability of any surface related discharge infiltrating subsurface soils and migrating to
groundwater is very low.

Environmental Hazards
In standard aquatic toxicity tests, cocamide DEA is of moderate toxicity concern to aquatic
organisms. Acute toxicity towards fish and aquatic invertebrates is of the same order of magnitude.
Chronic studies and terrestrial studies are not available.
Cocamide DEA is inherently, but not readily, biodegradable. The chemical also has a low potential for
bioaccumulation.
Experimental toxicity data on water organisms was available for two trophic levels to calculate
PNECs. However, no experimental toxicity data on sediment or soil organisms are available.
Therefore, PNECs for sediment and soil were calculated using the equilibrium partitioning method.
During the drilling process, there is the potential for environmental receptors to be exposed to
drilling fluid chemicals that contain cocamide DEA. Pipelines (where treated water is conveyed) can
transect sensitive ecological areas (including Matters of National Environmental Significance
[MNES]). There is the concern of wildlife (terrestrial and aquatic receptors) and livestock in the
vicinity of the well leases to have adverse effects from potential exposures. Potential environmental
receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to a well lease, including
surface water features, that have received runoff from an accidental release during drilling
and completion operations or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied as
well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during drilling and completion operations or loss of containment, or
from beneficial use applications.
4. Wildlife including livestock that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The drilling and
completion activities occur over a short duration and are conducted in controlled/operational areas
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within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are low.
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Attachment 2

Risk Assessment Dossier

AMIDES, COCO, N,N-BIS(HYDROXYETHYL)
[COCAMIDE DIETHANOLAMINE]
This dossier on amides, coco, N,N-bis(hydroxylethyl) [cocamide diethanolamine or cocamide DEA]
presents the most critical studies pertinent to the risk assessment of cocamide DEA in its use in
drilling muds. It does not represent an exhaustive or critical review of all available data. The majority
of information presented in this dossier was obtained from the United States Environmental
Protection Agency High Production Volume Information System (HPVIS) Chemical Challenge Program
and from the U.S. Cosmetic Ingredient Review of cocamide DEA (Elder, 1986; Andersen, 1996; Fiume
et al., 2013). Where possible, study quality was evaluated using the Klimisch scoring system (Klimisch
et al., 1997).
Screening Assessment Conclusion – Cocoamide diethanolamine was not identified in chemical
databases used by NICNAS as an indicator that the chemical is of concern and is not a PBT substance.
Cocoamide diethanolamine was assessed as a tier 2 chemical for acute toxicity. No data were
available to categorise the substance for chronic toxicity. Therefore, cocamide diethanolamine is
classified overall as a tier 2 chemical and requires a hazard assessment and qualitative assessment of
risk.
1

BACKGROUND

Amides, C8-18 (even number) and C18-unsatd., N,N-bis(hydroxyethyl), also known as cocamide
diethanolamine or cocamide DEA is inherently biodegradable, and it is not expected to
bioaccumulate. The major constituent of cocamide DEA (lauramide DEA) has a low tendency to bind
to soil or sediment. Cocamide DEA is not toxic by the oral and dermal routes. It is moderately
irritating to the skin, but severely irritating to the eyes. There are no data on its skin sensitising
potential. Repeated dose toxicity studies have been conducted in rats and mice by the dermal route.
Except for skin lesions at the site of application due to irritation, there were no non-cancer target
organs identified. Lifetime dermal studies on cocamide DEA showed no carcinogenic effects in rats;
in mice, there were increased liver tumours (males and females) and kidney tumours (males). The
carcinogenic response is thought to be due, not to cocamide DEA itself, but to diethanolamine
present in cocamide DEA as an impurity. Studies on the mode of action of the liver tumours from
DEA exposure indicate that these tumours are not predictive of a carcinogenic response in humans.
However, the relevance of the mouse kidney tumours to human cancer risk is unclear. Animal
studies show that developmental toxicity from cocamide DEA exposure is unlikely. Cocamide DEA is
of moderate acute toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Amides, coco, N,N-bis(hydroxyethyl)
CAS RN: 68603-42-9
Molecular formula: C(7+n)H(15+2n)NO3
Molecular weight: 280 to 290
Revision date: August 2020

1

Synonyms: Amides, coco, N,N-bis(hydroxyethyl); N,N-bis(hydroxyethyl)cocamides; N,Nbis(hydroxyethyl)coco fatty acid amides; cocamide DEA; cocamide diethanolamine; coco fatty acid
diethanolamides; coconut DEA; coconut diethanolamides; coconut oil diethanolamides; coconut oil
diethanolamine
Cocamide DEA is a mixture of diethanolamides of the fatty acids derived from coconut oil, which is
composed of approximately 48.2% lauric acid (12:0), 18% myristic acid (14:0), 8.5% palmitic acid
(16:0), 8% caprylic acid (8:0), 7% capric acid (10:0), 6% oleic acid (18:1 n-9), 2.3% stearic acid (18:0)
and 2% linoleic acid (18:2, n-6) (NTP, 2001).
Cocamide DEA is produced by a condensation reaction at a 1:1 or 1:2 molar ratio of a mixture of
methyl cocoate, coconut oil, whole coconut acids or stripped coconut fatty acids to diethanolamine
or DEA (Elder, 1986). Cocamide DEA can be produced in various grades which differ on the basis of
the molar ratio of coconut oil methyl esters and diethanolamine used during their manufacture; the
purest product is obtained with a molar ratio of 1:1. Free DEA has been reported by manufacturers
to be at 4.0 - 8.5% (Andersen, 1996); however, the cocamide DEA used in the National Toxicology
Program (NTP) studies had DEA levels at approximately 18.2% DEA by weight, as well as
alkanolamides of unsaturated acids, and amine salts of the acids, and N-Nitrosodiethanolamine
(NDELA) detected at a concentration of 219 ppb (NTP, 2001). In nine commercial samples of
cocamide DEA analysed for DEA, the amount of DEA ranged from 3.2% to 14.0%. The NDELA was not
found in any of the samples (Chou, 1998).
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Cocamide DEA

Property

Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

Clear viscous liquid

-

Flume et al., 2013

Melting Point

23 – 35oC

-

Flume et al., 2013

Partition Coefficient (log Kow)

-

-

-

Water Solubility

Soluble

pH (10% aq. solution)

9.5 to 10.5

4

Flume et al., 2013
-

Flume et al., 2013

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for cocamide DEA.
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Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No
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A.

ENVIRONMENTAL FATE SUMMARY
Summary

Cocamide DEA is inherently biodegradable. It is not expected to bioaccumulate. The major
constituent of cocamide DEA (lauramide DEA) has a low tendency to bind to soil or sediment.
B.

Biodegradation

Cocamide DEA is inherently biodegradable. In a modified closed bottle method, degradation was
51.8% degradation after 28 days (HPVIS). However, in an OECD 301D test, there was 84% and 71%
degradation after 28 days with 2 mg/L and 5 mg/L cocamide DEA, respectively (HPVIS).
C.

Environmental Distribution

Adsorption/desorption
No experimental studies are available for cocamide DEA. Using KOCWIN™ in EPISuite™ (USEPA,
2017), the estimated Koc values for various diethanoamides present in cocamide DEA are listed in
Table 3.
Table 3
Substance

Koc Values for Surrogates of Cocamide DEA
Koc (MCI estimate)

Koc (log Kow estimate)

L/kg

L/kg

Capramide DEA

11.9

12.76

Lauramide DEA

39.53

45.02

Myristamide DEA

131.3

156.8

Palmitamide DEA

436.1

546.4

Stearamide DEA

1448

1904

Linoleamide DEA

1448

1101

Revision date: August 2020

3

As mentioned in the previous section, lauramide DEA constitutes approximately 48.2% of the total
composition of cocamide DEA. Thus, the Koc value for lauramide DEA of 39.53 will be used for
calculating the PNEC values for sediment and soil.
D.

Bioaccumulation

No experimental studies are available for cocamide DEA. Using BCFBAF™ in EPISUITE (USEPA, 2017),
the estimated BCF values for the various constituents of cocamide DEA range from approximately 8
to 138. Thus, cocamide DEA is anticipated to have a low potential for bioaccumulation.
6
A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

The acute toxicity of cocamide DEA is low by the oral and dermal routes. It is moderately irritating to
the skin and severely irritating to the eyes. There are no data on its skin sensitising potential.
Repeated dose toxicity studies have been conducted in rats and mice by the dermal route. With the
exception of skin lesions at the site of application from irritation, there were no non-cancer target
organs. Lifetime dermal studies on cocamide DEA showed no carcinogenic effects in rats; however in
mice, there were increased liver tumours (males and females) and kidney tumours (males). The
carcinogenic response is considered to be due to DEA, which is present in cocamide DEA as an
impurity. The mouse liver tumours are not considered predictive of a carcinogenic response in
humans based on studies which have shown choline deficiency as a mechanism of carcinogenesis.
Cocamide DEA is not a developmental toxicant.
B.

Acute Toxicity

The oral LD50 in rats is >5,000 mg/kg (HPVIS).
The dermal LD50 in rabbits is >2,000 mg/kg (HPVIS).
C.

Irritation

Application of cocamide DEA (30% in propylene glycol) to the skin of rabbits under occlusive
conditions was moderately irritating (Fiume et al., 2013).
In rabbit eye irritation studies, a solutions of >64% cocamide DEA and <29% cocamide DEA were
considered severe irritants; whereas, in another study, a solution of cocamide DEA in 30% propylene
glycol was considered to be a mild eye irritant (Fiume et al., 2013). An in vitro (EpiOcular tissue)
model was used to evaluate the eye irritation of a 10% solution of cocamide DEA. The test material
was considered to be a non-irritant (Fiume et al., 2013).
D.

Sensitisation

No adequate studies are available.
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E.

Repeated Dose Toxicity

Oral
No studies are available.
Inhalation
No studies are available.
Dermal
Male and female F344 rats were given dermal applications of 0, 25, 50, 100, 200 or 400 mg/kg
cocamide DEA for 14 weeks. All mice survived until the end of the study. The >200 mg/kg dosed
males and females had significantly lower final mean body weights compared to the controls. Clinical
signs were limited to skin irritation at the site of application in the >100 mg/kg animals. Decreased
cholesterol levels were seen in the >200 mg/kg males and >100 mg/kg females. Triglyceride levels
were decreased in the >200 mg/kg males. Histopathologic effects were seen in the skin at the site of
application and consisted of epidermal hyperplasia, sebaceous gland hyperplasia, chronic active
inflammation, parakeratosis and ulcers. The incidences and severities of these skin lesions generally
increased with increasing dose in both sexes. The incidences of kidney tubule regeneration in the
>100 mg/kg females were significantly higher than the controls; the severities were also increased in
the >200 mg/kg females. The NOAEL for systemic toxicity is 100 and 25 mg/kg-day for males and
females, respectively. (NTP, 2001). [Kl. score = 1]
Male and female B6C3F1 mice were given dermal applications of 0, 50, 100, 200, 400 or 800 mg/kg
cocamide DEA for 14 weeks. All mice survived until the end of the study. The were no differences
between treated and control animals in body weights and body weight gain. Clinical signs were
limited to skin irritation at the site of application in the 800 mg/kg animals. Liver and kidney weights
were increased in the 800 mg/kg animals, as well as increased liver weights in the 400 mg/kg
females and lung weights in the 800 mg/kg females. Histopathologic effects were seen in the skin at
the site of application and consisted of epidermal hyperplasia, sebaceous gland hyperplasia, chronic
active inflammation, parakeratosis and ulcers. The incidences and severities of these skin lesions
generally increased with increasing dose in both sexes. The NOAEL for systemic toxicity is 800
mg/kg-day (NTP, 2001). [Kl. score = 1]
Male and female F344/N rats were given dermal applications of 0, 50 or 100 mg/kg cocamide DEA
(in ethanol) 5 days/week for 104 weeks. The test material contained 18.2% free DEA by weight (9.1
or 18.2 mg/kg DEA, respectively). Survival rates and body weights were similar between treated and
control animals. Clinical signs were limited to skin irritation at the site of application in the 100
mg/kg females. The incidences of chronic nephropathy were similar between treated and control
animals; however, the severity of nephropathy increased with increasing doses in females. There
were non-neoplastic lesions of the skin at the site of application: epidermal hyperplasia, sebaceous
gland hyperplasia, parakeratosis and hyperkeratosis; the severities of these effects increased with
increasing dose. The incidences of chronic active inflammation, epithelial hyperplasia, and epithelial
ulcer of the forestomach increased with dose in females, and were significantly increased in the 100
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mg/kg dose group. The NOAEL for non-neoplastic effects is 100 mg/kg-day, the highest dose tested
(NTP, 2001).
Male and female B6C3F1 mice were given dermal applications of 0, 100 or 200 mg/kg cocamide DEA
(in ethanol) 5 days/week for 104 weeks. The test material contained 18.2% free DEA by weight (18.2
or 36.4 mg/kg DEA, respectively). Survival was similar across groups. Mean body weights of the 100
mg/kg females (from week 93) and 200 mg/kg females (from week 77) were lower than the controls.
Clinical signs were limited to skin irritation at the site of application in the 200 mg/kg males. The
incidences of eosinophilic foci in the >100 mg/kg males were increased compared to the controls. In
the skin, incidences of epidermal hyperplasia, sebaceous gland hyperplasia, and hyperkeratosis were
higher in the >100 mg/kg animals (both sexes) than in the controls. The incidences of ulcers in the
200 mg/kg males and inflammation and parakeratosis in the 200 mg/kg females were higher than
the controls. The incidences of thyroid gland follicular cell hyperplasia in the >100 mg/kg animals
(both sexes) were greater than the controls. The LOAEL for non-neoplastic effects is 100 mg/kg-day;
a NOAEL was not established (NTP, 2001). [Kl. score = 1]
F.

Genotoxicity

In Vitro Studies
The results of the in vitro genotoxicity studies on cocamide DEA are presented in Table 4.
Table 4

In Vitro Genotoxicity Studies on Cocamide DEA

Test System

Results*

Klimisch Score

Reference

-S9

+S9

Bacterial reverse mutation (S.
typhimurium strains)

-

-

1

NTP, 2001

Mammalian cell gene mutation (mouse
lymphoma L5178Y cells)

-

-

1

NTP, 2001

Chromosomal aberration (CHO cells)

-

-

1

NTP, 2001

Sister chromatid exchange (CHO cells)

-

-

1

NTP, 2001

*+, positive; -, negative

In vivo Studies
Male and female B6C3F1 mice were given dermal applications of 0, 50, 100, 200, 400 or 800 mg/kg
cocamide DEA, 5 days/week for 14 weeks. Peripheral blood was assessed for micronucleated
normochromatic erythrocytes at the end of the 14-week exposure period. Micronuclei were
statistically significantly increased in the 800 mg/kg males and females, but not at the lower dose
levels (NTP, 2001).
G.

Carcinogenicity

Oral
No studies are available.
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Inhalation
No studies are available.
Dermal
Male and female F344/N rats were given dermal applications of 0, 50 or 100 mg/kg cocamide DEA
(in ethanol) 5 days/week for 104 weeks. The test material contained 18.2% free DEA by weight (9.1
or 18.2 mg/kg DEA, respectively). There was no significant differences in the incidences of tumours
between treated and control animals (NTP, 2001). [Kl. score = 1]
Male and female B6C3F1 mice were given dermal applications of 0, 100 or 200 mg/kg cocamide DEA
(in ethanol) 5 days/week for 104 weeks. The test material contained 18.2% free DEA by weight (18.2
or 36.4 mg/kg DEA, respectively). There was a significantly greater incidence of liver tumours in the
exposed mice (both sexes) compared to the controls. The liver tumours included hepatocellular
adenoma, hepatocellular carcinoma and hepatoblastoma (males). The incidences of hepatocellular
adenoma, hepatocellular carcinoma or hepatoblastoma (combined) in the 200 mg/kg male and the
>100 mg/kg females exceeded the historical control ranges. The incidences of renal tubule adenoma
and or renal tubule adenoma or carcinoma (combined) in the 200 mg/kg males were significantly
greater than the controls and exceeded the historical control ranges for these tumours. No
additional kidney tumours were found in an extended kidney analysis. It was noted by NTP that the
increases in neoplasms were associated with the concentrations of free DEA present as a
contaminant in the cocamide DEA test material based on other studies that had been conducted on
different diethanolamides with differing amounts of free DEA and DEA alone (NTP, 2001). [Kl. score =
1]
H.

Carcinogenicity (Diethanolamine Studies)

NTP Two-year Carcinogenicity Studies
Male and female F344/N rats were dosed with diethanolamine by dermal application for 104 weeks.
For males, the doses were 0, 16, 32 or 64 mg/kg-day; and for females, the doses were 0, 8, 16 or 32
mg/kg-day. There was no difference in survival rates between treated and control animals. Mean
body weights were lower in the 64 mg/kg-day males from week 8 to 89 and in the 32 mg/kg-day
females from week 97 compared to the control animals. The incidences of tumours were not
increased in the treated groups compared to the controls (NTP, 1999).
Male and female B6C3F1 mice were dosed with 0, 40, 80 or 160 mg/kg-day diethanolamine by
dermal application for 104 weeks. There was reduced survival in the treated female mice (88%, 66%,
66%, and 46% for the 0, 40, 80 and 160 mg/kg-day groups, respectively). This was attributed to liver
tumours. No differences were seen in survival rates in the treated male mice compared to the
controls. Mean body weights in the 80 and 160 mg/kg-day males were lower than those in the
control animals after week 88. Mean body weights in the treated female mice were lower than those
of the controls from week 73 (40 and 80 mg/kg-day) and week 53 (160 mg/kg-day).
The incidence of hepatocellular adenomas and of hepatocellular adenomas and carcinomas
(combined) were significantly increased in all male and female dose groups, while the incidences of
Revision date: August 2020

7

hepatoblastoma was increased in the mid- and high-dose groups. In the female mice, the incidences
of hepatocellular neoplasms were significantly higher in all dosed groups compared to the control.
Non-neoplastic lesions were seen only in the liver of all male and female dose groups and consisted
of cytoplasmic alteration, characterised by mild to moderate enlargement of centrilobular
hepatocytes, and syncytial alteration, characterised by scattered hepatocytes with three or more
small nuclei.
The incidence of renal tubule adenomas was also increased in males with a positive trend, but the
incidences of carcinoma and hyperplasia did not follow this pattern. A step section evaluation found
additional adenomas and hyperplasias in all treated male groups. The combined analysis of single
and step sections indicated a dose-related increase in the incidence of renal hyperplasia and renal
tubule adenoma or carcinoma (combined), and increase in the incidences of renal tubule adenoma
in male mice (NTP, 1999).
Mode of Action for Mouse Liver Tumours in DEA-exposed Mice
Effects of DEA on choline homeostatis
Dietary choline deficiency or deprivation induces liver tumours in rodents (Newberne et al., 1982). In
contrast, dietary supplementation of choline with or without methionine reduces the incidence of
liver tumours in carcinogen-treated mice (Fullerton et al. 1990; Newberne et al., 1990). DEA is
structurally similar to ethanolamine and choline, important endogenous precursors for normal
membrane structure and function. Choline is also oxidised to betaine, an essential methyl group
donor in 1-carbon metabolism. The mechanisms by which choline deficiency is thought to be
carcinogenic include enhanced cell proliferation, altered methylation status, and altered signal
transduction (Rogers, 1995; Zeisel, 1996; Zeisel and Blustjazn, 1994). The development of
intracellular choline deficiency as the mode of action by which DEA cause the mouse liver tumours
observed in the NTP bioassay is supported by the following experimental evidence:
1. B6C3F1 mice dosed dermally with 160 mg/kg DEA, 5 days/week for 2 weeks showed a marked
decrease in choline metabolites and S-adenosylmethionine (SAM) levels in their livers similar to
animals kept on a choline-devoid diet, indicating the development of choline deficiency. These
effects were reversed following a 2-week recovery period (Lehman-McKeeman et al., 2002). A
significant reduction in the hepatic levels of choline metabolites, including choline, phosphocholine,
and glycerophospho-choline, and SAM levels was also reported by Stott et al. (2000) with B6C3F1
mice dosed in a similar regimen with DEA via dermal and/or oral routes.
2. B6C3F1 mice have a much lower ability than C57Bl/6 mice to maintain nascent methylation
capacity, a characteristic that is believed to contribute to a higher spontaneous liver tumour
incidence in B6C3F1 mice (Counts et al., 1996). In a study by Lehman-McKeeman et al., (2002),
choline deficiency, as evidenced by changes in phosphocholine concentrations, was produced in
both strains of mice. However, unlike the B6C3F1 mouse, DEA did not alter SAM concentrations in
the C57Bl/6 strain.
3. DEA is incorporated into rat liver phospholipids (Barbee and Hartung, 1979; Mathews et al., 1995)
and can alter the biosynthesis of hepatic phosphatidylethanolamine and phosphatidylcholine (PC). In
cultured cells, DEA inhibited cellular uptake of choline, decreased PC synthesis, and became
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incorporated into phospholipid fractions. These in vitro effects were prevented by culturing cells in
the presence of excess choline (Lehman-McKeeman and Gamsky, 1999).
4. DEA caused morphological transformation in Syrian hamster embryo (SHE) cell transformation
assay. However, this response was prevented when SHE cells were cultured in a medium containing
excess choline (Lehman-McKeeman and Gamsky, 2000).
5. DNA synthesis was increased in mouse and rat, but not human, hepatocytes incubated with DEA.
Incubation of mouse and rat, but not human, hepatocytes in medium containing reduced choline
increased DNA synthesis. Mouse and rat hepatocytes incubated in medium with excess choline
reduced DEA-induced DNA synthesis to control levels or below (Kamendulis and Klaunig, 2005).
6. DNA hypomethylation in GC-rich promotor regions observed in primary mouse hepatocytes which
have been treated with DEA are similar to those caused by choline- deficient medium (Bachman et
al., 2006).
In situ formation of N-nitrosodiethanolamine
DEA is a secondary amine and may react with a nitrosating agent under certain conditions to form Nnitrosodiethanolamine. This nitrosoamine has been shown to be mutagenic in vitro and cause liver
tumours in rats at doses of 2 mg/kg-day and higher (ECETOC, 1990). Rats given high, often toxic, oral
bolus doses of DEA and nitrite have shown or inferred to produce N-nitrosodiethanolamine
(Preussman et al., 1981; Yamamoto et al., 1995). Studies by Stott et al. (2000) showed, however,
that mimicking the dosing conditions in the NTP study (160 mg/kg DEA dermally) and drinking water
supplemented with 170 ppm sodium nitrite to favour nitrosation did not result in Nnitrosodiethanolamine formation in the gastric contents, blood or urine of mice. The findings of
Stott et al. (2000) suggest that the mouse liver tumours observed in the NTP bioassay were unlikely
due to in situ nitrosamine formation.
Relevance to Humans
There are marked species differences in susceptibility to choline deficiency, with rats and mice being
far more susceptible than other species including humans (Zeisel and Blusztajn, 1994). Rats and mice
have a higher dietary choline requirement than humans in large part because rodents oxidise choline
more rapidly than humans (Sidransky and Farber, 1960). DEA was carcinogenic in mice, but not in
rats, in the NTP dermal carcinogenicity studies. The fact that DEA was not carcinogenic to rats, a
species highly susceptible to choline deficiency, should be an important consideration in the overall
evaluation of human cancer risk. DEA is less readily absorbed across rat skin than mouse skin, and
the resulting blood and tissue concentrations of DEA are at least three-times lower in rats than in
mice at similar dosages (Mathews et al., 1995). Lehman-McKeeman et al., (2002) determined the
NOAEL for DEA-induced choline deficiency in mice (based on phosphocholine concentrations) to be
10 mg/kg-day. Thus, there is a critical concentration of DEA that must be reached in order to affect
choline homeostatis. In the rats, the lack of a carcinogenic response suggests that it is unlikely that
exposure to DEA reached this concentration or that rats are not as susceptible as mice to the effects
of DEA on hepatic choline metabolism. Overall, the results suggest that the hepatocarcinogenic
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effects of DEA in mice are not predictive of similar susceptibility in other laboratory animals or
humans.
I.

Reproductive Toxicity

No specific reproductive studies are available.
In the 14-week dermal repeated dose NTP studies in rats and mice (see Section E – Repeated Dose
Toxicity), epididymis and testis weights were recorded, spermatids were counted, and epididymal
spermatozoa were evaluated for concentration and motility. In females, the estrous cycle stages (%
of cycle) and lengths (days) were measured. Values were similar across all groups (NTP, 2001).
J.

Developmental Toxicity

Pregnant female rats were dosed by oral gavage with 0, 100, 300 or 1,000 mg/kg cocamide DEA on
gestational days (GD) 6 to 15. There were no deaths, and body weights and body weight gain were
similar between treated and control dams. Clinical signs (salivation and propulsion of the head) were
noted in the >100 mg/kg dams 1,000 mg/kg, and were particularly severe in the 1,000 mg/kg dams.
There was a significant increase in post-implantation loss and total embryonic death in the >100
mg/kg groups. These findings occurred in only one female and thus were considered incidental and
not related to substance dosing. Significant retardation in ossification of the sternebrae and skull
bones were seen in the >300 mg/kg groups. These findings were within the normal range of
variation for this strain of rat and thus were considered incidental and not related to substance
dosing. The NOAEL for maternal and developmental toxicity is 1,000 mg/kg-day (HPVIS). [Kl. score =
1]
K.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for cocamide DEA follow the methodology discussed in
enHealth (2012). The approach used to develop drinking water guidance values is described in the
Australian Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
Oral
There are no repeated oral dose toxicity studies on cocamide DEA, although a pre-natal rat
developmental study conducted by oral gavage showed no maternal or developmental toxicity.
However, there are repeated dermal toxicity studies on cocamide DEA in rats and mice, including 14week and 2-year studies. Apart from non-neoplastic lesions in the skin at the site of application,
there were no consistent target organ effects in these dermal studies. In the 14-week study, female
rats showed an increased incidence (and a dose-dependent increase in severity) of renal tubular
degeneration at all dose levels (>100 mg/kg); however, this effect was not seen in the 2-year dermal
study, which showed increased severity of chronic nephropathy, although the incidence in the
treated females was similar to that of the controls. Cocamide DEA is a UVCB substance, and there
are no data on the dermal absorption of cocamide DEA, the exception being the impurity DEA. The
lack of dermal absorption data complicates extrapolating the dermal doses used in the 14-week and
2-year studies to equivalent oral doses.
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Thus, an oral reference dose (RfD) and drinking water guidance value based on non-cancer effects
was not derived for cocamide DEA.
Cancer
Cocamide DEA was not carcinogenic to rats in the 2-year NTP dermal bioassay; but, in the mice,
there was an increased incidence of liver tumours in males and females and kidney tumours in males
(NTP, 2001). NTP concluded that the carcinogenic effects seen with cocamide DEA was primarily due
to the contaminant DEA in the test material, which was at a concentration of 18.2%. The evidence
for this conclusion was based on a logistic regression analysis of the pooled liver tumour results from
four NTP dermal bioassays (diethanolamine, lauramide DEA, oleamide DEA and cocamide DEA): the
fatty acid DEA derivatives varied widely with respect to the amount of free DEA contaminant (NTP,
2001).
As discussed above, the mouse liver tumours from DEA exposure are unlikely to be predictive of the
carcinogenic risk to humans based on choline deficiency as a mechanism of carcinogenesis. No such
evidence exists, however, for the kidney tumours.
NICNAS conducted a human health tier III assessment on diethanolamine (NICNAS). Regarding the
classification for carcinogenicity, NICNAS concluded that “[t]he data on the mode of action are
insufficient to conclude that diethanolamine-induced tumours in mice are relevant for humans and,
therefore, based on the available information, diethanolamine is not classified for carcinogenicity.”
Thus, a cancer reference value for cocamide DEA was not derived.
L.

Human Health Hazard Assessment Of Physico-Chemical Properties

Cocamide DEA does not exhibit the following physico-chemical properties:
•
•
•
7
A.

Explosivity
Flammability
Oxidising potential

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Cocamide DEA is of moderate acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 5 lists the results of acute aquatic toxicity studies conducted on cocamide DEA.
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Table 5
Test Species

Acute Aquatic Toxicity Studies on Cocamide DEA
Endpoint

Results (mg/L)

Klimisch score

Reference

Fish

96-hour LC50

6.7

2

HPVIS

Daphnia magna

24-hour EC50

3.3

2

HPVIS

Daphnia pulex

48-hour LC50

2.15 (Test 1)

2

HPVIS

2.64 (Test 2)

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
D.

Calculation of PNEC

The PNEC calculations for cocamide DEA follow the methodology discussed in DEWHA (2009).
PNEC water
Experimental results are available for two trophic levels. Acute EC50 values are available for fish (6.7
mg/L) and invertebrates (2.15 mg/L). On the basis that the data consists of short-term studies from
two trophic levels, an assessment factor of 1,000 has been applied to the lowest reported EC50 value
of 2.15 mg/L for Daphnia. The PNECwater is 0.002 mg/L or 2 μg/L.
PNEC sediment
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 2.4 μg/kg sediment wet weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (1.56/1280) x 1000 x 2
= 2.4
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + [0.2 x Kpsed/1000 x BDsolid]
= 0.8 + [0.2 x 1.58/1000 x 2400]
= 1.56
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Where:
Kpsed = solid-water partition coefficient (L/kg)
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kpsed = Koc x foc
= 39.53 x 0.04
= 1.58
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for cocamide DEA calculated
from EPISUITE™ using lauramide DEA as a surrogate is 39.53 L/kg.
foc = fraction of organic carbon in sediment = 0.04 [default]
PNEC soil
There are no toxicity data for terrestrial or soil organisms. Therefore, the PNECsoil was calculated
using the equilibrium partitioning method. The PNECsoil is 1.1 μg/kg soil dry weight.
The calculations are as follows:
PNECsoil = (Kpsoil/BDsoil) x 1000 x PNECwater
= (0.79/1500) x 1000 x 2
= 1.1
Where:
Kpsoil = soil-water partition coefficient (m3/m3)
BDsoil = bulk density of soil (kg/m3) = 1,500 [default]
PNECwater = predicted no effect concentration in water
Kpsoil = Koc x foc
= 39.53 x 0.02
= 0.79
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for cocamide DEA calculated
from EPISUITE™ using lauramide DEA as a surrogate is 39.53 L/kg.
foc = fraction of organic carbon in soil = 0.02 [default]
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
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Cocamide DEA is inherently, but not readily, biodegradable; it degraded 51.8% in 28 days. Given the
considerable amount of degradation in the test, it would not be expected to meet to meet the
criteria for persistence.
Based on the estimated BCF values of 8 to 138, cocamide DEA does not meet the screening criteria
for bioaccumulation.
The acute EC50 values for cocamide DEA are >1 mg/L in fish, invertebrates and algae. Thus, cocamide
DEA does meet the Category 2 criterion for toxicity.
The overall conclusion is that cocamide DEA is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for cocamide DEA.
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9

SCREENING ASSESSMENT

Chemical Name

Cocamide DEA

CAS No.

68603-42-9

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

Yes

2

No data

Risk Assessment Actions
Required3

2

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 2 - Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qualitative discussion of risk.

Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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o

Abbreviations and Acronyms

C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

BCFBAF

USEPA EPISuite module to estimate bioconcentration and bioaccumulation
factors

CHO

Chinese hamster ovary
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COC

constituent of concern

DEA

diethanolamine

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

F344

Fischer 344

GC

guanine cytosine

HPV

High Production Volume

HPVIS

High Production Volume Information System

IUPAC

International Union of Pure and Applied Chemistry

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L/kg

litres per kilogram

LC

lethal concentration

LD

lethal dose

LOAEL

lowest observed adverse effects level

m3

cubic metre

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

NDLEA

N-Nitrosodiethanolamine

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effects level

NTP

National Toxicology Program

OECD

Organisation for Economic Co-operation and Development

PBT

persistent, bioaccumulative and toxic

PC

phosphatidylcholine

PNEC

Predicted No Effect Concentration

ppb

parts per billion

ppm

parts per million

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

reference dose
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SAM

S-adenosylmethionine

SGG

Synthetic Greenhouse Gases

SHE

Syrian hamster embryo

UVCB

unknown or variable composition, complex reaction products and biological
materials

μg/kg

micrograms per kilogram

μg/L

micrograms per litre
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APPENDIX D.3
Qualitative Tier 2 Assessment
CTAC
Consistent with the assessment framework, the assessment for this Tier 2 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No-Effects Concentrations (PNECs) for water and soil; and providing a qualitative
discussion of risk. Each of these components is detailed within this attachment.

Background
1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane chloride (CTAC) is a component in a product used
in the KCl/Polymer Stuck Pipe Mud system. The secondary mud system is used to free stuck pipes
and, as a secondary mud, will only be used as required. As a result, these secondary muds are
considered insignificant relative to the primary muds due to the considerably reduced volume used
(<0.1%) as compared to the other muds.
The purpose and maximum quantity (i.e., in all muds) for this chemical is summarised in Table 1. A
safety data sheet (SDS) for the drilling fluid product is included as Attachment 1.
Table 1
Chemical Name
1-(3-chloroallyl)-3,5,7-triaza-1azoniaadamantane chloride (CTAC)

Drilling Fluid Chemicals
CAS No.
4080-31-3-9

Use

Quantity1

Biocide

NA

Based on maximum of combined muds assessed.
CAS No = Chemical Abstracts Service Number
NA = quantity used varies with severity of loss

1

CTAC is an active ingredient in several biocide products. One of these products, DOWICIL 75, is
stabilised with sodium bicarbonate (CAS No. 144-55-8). Sodium bicarbonate at ≤ 39% is added to
stabilize the active ingredient and in solution will dissociate to the sodium cation and bicarbonate
anion. No adverse effects are associated with sodium bicarbonate (see dossier in Appendix A). Other
substances include the following impurities: 1,3-dichloropropene (CAS No. 542-75-6) at <0.25%,
dichloromethane (CAS No. 75-09-2) at <0.1%, and hexamethylenetramine (CAS No. 100-97-0) at
<5%. These impurities are at de minimus levels and for purposes of this assessment are not further
evaluated.
The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 2. There are no carcinogenicity studies on CTAC; and, as a result,
only a non-carcinogenic oral reference dose (RfD) was calculated. A detailed discussion of the
derivation of the oral RfD and drinking water guideline values is presented in the attachment. Table
2 provides a summary of the derivation.
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Table 2

Oral Reference Doses and Derived Drinking Water Guidelines
Study

Critical
Effect/
Target
Organ(s)

NOAEL
(mg/kgday)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg-day)

Drinking
Water
Guideline
(mg/L)

90-day
rat
dietary

Liver

15

1,000

0.015

0.05

Constituent
(CAS No.)
1-(3-chloroallyl)3,5,7-triaza-1azoniaadamantane
chloride (CTAC)
(4080-31-3)

CAS = Chemical Abstracts Service
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level
Refer to Attachment 2 for information on the key studies selected for oral reference dose and drinking water level
development.

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. This assessment
focuses on the aquatic invertebrate and fish species within the surface water resources, and the soil
flora and fauna associated with releases to the soil.
The determination of toxicological reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment were
developed to assess aquatic receptors, and PNECs for soil were developed for terrestrial receptors.
Table 3 present the chemical, the endpoint, no observable effects concentration (NOEC) (milligrams
per litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). PNECs for sediment and soil are
detailed in Tables 4 and 5, respectively. Refer to Attachment 2 for the development of PNECs, or the
rational for PNECs that do not have a calculated PNEC.
Table 3
Constituents
1-(3-chloroallyl)-3,5,7-triaza-1azoniaadamantane chloride (CTAC)
(4080-31-3)

PNECs Water – Tier 2 Chemicals
Endpoint
Acute Algae

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

1.5

1,000

0.0015

(mg/L)

EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.
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Table 4
Constituents

PNECs Sediment – Tier 2 Chemicals
Endpoint

1-(3-chloroallyl)-3,5,7-triaza-1azoniaadamantane chloride (CTAC)
(4080-31-3)

a

EC50 or NOEC
(mg/kg wet wt)

Assessment
Factor

-

-

PNECsed
(mg/kg
wet wt)
0.0081

aCalculated using equilibrium partitioning method.
EC50 = effects concentration – 50%
mg/kg wet wt = milligram per kilogram wet weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

Table 5
Constituents

PNECs Soil – Tier 2 Chemicals
Endpoint

1-(3-chloroallyl)-3,5,7-triaza-1azoniaadamantane chloride (CTAC)
(4080-31-3)

a

EC50 or NOEC
(mg/kg dry wt)

Assessment
Factor

-

-

PNECsoil
(mg/kg
dry wt)
0.0064

aCalculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 2 chemical is provided in the following sections.

General Overview
CTAC is a quaternary ammonium salt. CTAC can be present as a cis- and trans-isomer, depending on
the biocide formulation. The molecular structure of CTAC is presented in Figure 1.

Figure 1

1

Molecular Structure of CTAC 1

Source https://chem.nlm.nih.gov/chemidplus/rn/4080-31-3
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CTAC is expected to be readily biodegradable, and is not expected to bioaccumulate. It has a
medium potential for adsorption to soil or sediments.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for CTAC is included in the dossier
provided in Attachment 2. Based on physico-chemical properties and screening data detailed below,
the overall conclusion was that CTAC is not a PBT substance.

Human Health Hazards
The acute toxicity of CTAC is low-to-moderate by the oral route and low by the dermal route. It is
slightly irritating to the skin and eyes; prolonged or repeated contact may cause skin irritation. Skin
sensitisation studies on the cis isomer of CTAC have indicated mixed results.
Repeated dose toxicity studies by the oral route have shown the liver to be a target organ; studies
conducted by the dermal route showed only irritation at the site of contact and no systemic toxicity.
Relatively high oral doses of products containing CTAC have caused birth defects in animal studies;
studies conducted by the dermal route have shown no developmental effects. The genotoxicity
studies are generally negative. Given the findings from the repeated dose toxicity and genotoxicity
studies, there is a low concern for carcinogenicity.
Based on a review of repeated dose and developmental toxicity studies, a TRV was derived for CTAC.
The drinking water guideline value derived using the non-carcinogenic oral RfD is 0.05 milligrams per
litre (mg/L).
Without management controls in place, there is the potential for human receptors to be exposed to
drilling fluid chemicals that contain CTAC during drilling and completion operations and
management of drilling fluids and cuttings. Based on an assessment of land use and an
understanding of the project description provided in the Chemical Risk Assessment Framework
(Framework) developed for the Towrie Project Area and the Framework conceptual exposure model
(CEM), potential human receptors include:
1. Workers at the well lease involved with blending, storage, transfer, reuse, recovery and
recycling of drilling fluids and cuttings; recycling, reuse or disposal of recovered materials
including beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases at the well lease or along the transport or conveyance
routes.
2. Agricultural workers or residents in irrigation areas.
3. Landholders that have access to the water supply from a bore hydraulically downgradient of
the well lease.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
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Exposure of workers to drilling fluid chemicals is possible via inadvertent spills and leaks, during the
recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and during
application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
The management of chemicals and wastes will be conducted at the well lease using drums, totes and
engineered tanks designed to contain the fluids. In the unlikely event of a release to ground, the
potential for exposures (other than workers) is limited. The well pad sites are fenced and access is
controlled, which limits access to the public. If drilling fluid chemicals are spilled to ground then
investigation, remediation and rehabilitation activities would be implemented to address soil
impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes, and, as such, these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and runoff with a general deficit irrigation
strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during the drilling process are low due to the employment of
mechanical equipment/processes, engineering controls (including secondary containment) and
other mitigation and management strategies. Similarly, there is a low potential for human receptors
exposed to surface water bodies that may receive runoff from beneficial reuse applications. Finally,
the probability of any surface related discharge infiltrating subsurface soils and migrating to
groundwater is very low.

Environmental Hazards
In standard aquatic toxicity tests, CTAC is a high acute toxicity concern to algae, but moderately toxic
to fish and invertebrates. To birds, it is practically non-toxic on an acute basis and slightly to nontoxic on a subacute dietary basis. CTAC is readily biodegradable and therefore is not persistent in the
environment. It does not bioaccumulate.
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Experimental toxicity data on water organisms was available for three trophic levels to calculate
PNECs in water. There are no toxicity data for sediment-dwelling organisms or soil organisms.
Therefore, PNECs for sediment and soil were calculated using the equilibrium partitioning method.
During the drilling process, there is the potential for environmental receptors to be exposed to
drilling fluid chemicals that contain CTAC. Pipelines (where treated water is conveyed) can transect
sensitive ecological areas (including Matters of National Environmental Significance [MNES]). There
is the concern of wildlife (terrestrial and aquatic receptors) and livestock in the vicinity of the well
leases to have adverse effects from potential exposures. Potential environmental receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to the well lease, including
surface water features, that have received runoff from an accidental release during drilling
and completion operations or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied,
as well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during drilling and completion operations or loss of containment, or
from beneficial use applications.
4. Wildlife, including livestock, that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The drilling and
completion activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are low.

References
Australian Environmental Agency (AEA). (2009). Environmental Risk Assessment Guidance Manual
for Industrial Chemicals, Commonwealth of Australia.
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Attachment 1

Safety Data Sheet

SAFETY DATA SHEET
THE DOW CHEMICAL COMPANY
Product name: DOWICIL

75 Preservative

Issue Date: 03/05/2015
Print Date: 05/18/2015

THE DOW CHEMICAL COMPANY encourages and expects you to read and understand the entire
(M)SDS, as there is important information throughout the document. We expect you to follow the
precautions identified in this document unless your use conditions would necessitate other appropriate
methods or actions.

1. IDENTIFICATION
Product name: DOWICIL

75 Preservative

Recommended use of the chemical and restrictions on use
Identified uses: For biocidal applications. For industrial use.
COMPANY IDENTIFICATION
THE DOW CHEMICAL COMPANY
2030 WILLARD H DOW CENTER
MIDLAND MI 48674-0000
UNITED STATES
Customer Information Number:

800-258-2436
SDSQuestion@dow.com

EMERGENCY TELEPHONE NUMBER
24-Hour Emergency Contact: 800-424-9300
Local Emergency Contact: 800-424-9300

2. HAZARDS IDENTIFICATION
Hazard classification
This material is hazardous under the criteria of the Federal OSHA Hazard Communication Standard
29CFR 1910.1200.
Flammable solids - Category 2
Combustible dust
Acute toxicity - Category 4 - Oral
Skin sensitisation - Category 1
Label elements
Hazard pictograms

®

Trademark of The Dow Chemical Company ("Dow") or an affiliated
company of Dow
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Signal word: WARNING!
Hazards
Flammable solid.
May form combustible dust concentrations in air
Harmful if swallowed.
May cause an allergic skin reaction.
Precautionary statements
Prevention
Keep away from heat/sparks/open flames/hot surfaces. - No smoking.
Ground/bond container and receiving equipment.
Use explosion-proof electrical/ ventilating/ lighting/ equipment.
Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
Wash skin thoroughly after handling.
Do not eat, drink or smoke when using this product.
Contaminated work clothing should not be allowed out of the workplace.
Wear protective gloves/ eye protection/ face protection.
Response
IF SWALLOWED: Call a POISON CENTER or doctor/ physician if you feel unwell. Rinse
mouth.
IF ON SKIN: Wash with plenty of soap and water.
If skin irritation or rash occurs: Get medical advice/ attention.
Wash contaminated clothing before reuse.
In case of fire: Use dry sand, dry chemical or alcohol-resistant foam to extinguish.
Disposal
Dispose of contents/ container to an approved waste disposal plant.
Other hazards
no data available

3. COMPOSITION/INFORMATION ON INGREDIENTS
Chemical nature: Biocidal product
This product is a mixture.
Component

3,5,7-Triaza-1azoniatricyclo[3.3.1.13,7]decane,1-(3-chloro2-propenyl)- , chloride (CTAC)

CASRN

Concentration

4080-31-3

64.0%
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Hexamethylenetetramine

100-97-0

<= 5.0 %

1,3-Dichloropropene

542-75-6

<= 0.25 %

Dichloromethane (methylene chloride)

75-09-2

< 0.1 %

Sodium bicarbonate

144-55-8

<= 39.0 %

4. FIRST AID MEASURES
Description of first aid measures
General advice: First Aid responders should pay attention to self-protection and use the
recommended protective clothing (chemical resistant gloves, splash protection). If potential for
exposure exists refer to Section 8 for specific personal protective equipment.
Inhalation: Move person to fresh air. If person is not breathing, call an emergency responder or
ambulance, then give artificial respiration; if by mouth to mouth use rescuer protection (pocket mask
etc). Call a poison control center or doctor for treatment advice.
Skin contact: Take off contaminated clothing. Wash skin with soap and plenty of water for 15-20
minutes. Call a poison control center or doctor for treatment advice. Wash clothing before reuse.
Shoes and other leather items which cannot be decontaminated should be disposed of properly.
Eye contact: Hold eyes open and rinse slowly and gently with water for 15-20 minutes. Remove
contact lenses, if present, after the first 5 minutes, then continue rinsing eyes. Call a poison control
center or doctor for treatment advice. Get medical attention immediately.
Ingestion: Call a poison control center or doctor immediately for treatment advice. Have person sip a
glass of water if able to swallow. Do not induce vomiting unless told to do so by the poison control
center or doctor. Never give anything by mouth to an unconscious person. If swallowed, DO NOT
induce vomiting.
Most important symptoms and effects, both acute and delayed: Aside from the information found
under Description of first aid measures (above) and Indication of immediate medical attention and
special treatment needed (below), any additional important symptoms and effects are described in
Section 11: Toxicology Information.
Indication of any immediate medical attention and special treatment needed
Notes to physician: No specific antidote. Treatment of exposure should be directed at the control of
symptoms and the clinical condition of the patient. Have the Safety Data Sheet, and if available, the
product container or label with you when calling a poison control center or doctor, or going for
treatment.

5. FIREFIGHTING MEASURES
Suitable extinguishing media: Water. Dry chemical fire extinguishers. Carbon dioxide fire
extinguishers.
Unsuitable extinguishing media: no data available
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Special hazards arising from the substance or mixture
Hazardous combustion products: During a fire, smoke may contain the original material in addition
to combustion products of varying composition which may be toxic and/or irritating. Combustion
products may include and are not limited to: Nitrogen oxides. Hydrogen chloride. Carbon monoxide.
Carbon dioxide. Ammonia. Amines.
Unusual Fire and Explosion Hazards: Container may rupture from gas generation in a fire situation.
Do not permit dust to accumulate. When suspended in air dust can pose an explosion hazard.
Minimize ignition sources. If dust layers are exposed to elevated temperatures, spontaneous
combustion may occur. Pneumatic conveying and other mechanical handling operations can generate
combustible dust. To reduce the potential for dust explosions, electrically bond and ground equipment
and do not permit dust to accumulate. Dust can be ignited by static discharge.
Advice for firefighters
Fire Fighting Procedures: Keep people away. Isolate fire and deny unnecessary entry. Soak
thoroughly with water to cool and prevent re-ignition. Use water spray to cool fire exposed containers
and fire affected zone until fire is out and danger of reignition has passed. If product becomes
contaminated with water, monitor product for heat generation and/or decomposition. Fight fire from
protected location or safe distance. Consider the use of unmanned hose holders or monitor nozzles.
Immediately withdraw all personnel from the area in case of rising sound from venting safety device or
discoloration of the container. Hand held dry chemical or carbon dioxide extinguishers may be used
for small fires. Dust explosion hazard may result from forceful application of fire extinguishing agents.
Move container from fire area if this is possible without hazard.
Special protective equipment for firefighters: Wear positive-pressure self-contained breathing
apparatus (SCBA) and protective fire fighting clothing (includes fire fighting helmet, coat, trousers,
boots, and gloves). If protective equipment is not available or not used, fight fire from a protected
location or safe distance.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions, protective equipment and emergency procedures: Isolate area. Refer to
section 7, Handling, for additional precautionary measures. Keep unnecessary and unprotected
personnel from entering the area. Spilled material may cause a slipping hazard. Use appropriate
safety equipment. For additional information, refer to Section 8, Exposure Controls and Personal
Protection.
Environmental precautions: Prevent from entering into soil, ditches, sewers, waterways and/or
groundwater. See Section 12, Ecological Information.
Methods and materials for containment and cleaning up: Contain spilled material if possible.
Sweep up. Collect in suitable and properly labeled containers. See Section 13, Disposal
Considerations, for additional information.
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7. HANDLING AND STORAGE
Precautions for safe handling: Keep out of reach of children. Keep away from heat, sparks and
flame. Avoid contact with eyes. Do not swallow. Wash thoroughly after handling. No smoking, open
flames or sources of ignition in handling and storage area. Electrically ground and bond all
equipment. Good housekeeping and controlling of dusts are necessary for safe handling of product.
See Section 8, EXPOSURE CONTROLS AND PERSONAL PROTECTION.
Aqueous solutions containing this product can generate formaldehyde. Additional information on this
and other products we offer may be obtained by contacting us. Ask for a product information brochure
or data on how to access our website.
Conditions for safe storage: Protect from atmospheric moisture. Store in a dry place. Avoid
moisture. Do not store in: Aluminum.
Storage stability
Shelf life: Use within 24 Month
Storage temperature: <= 60 °C (<= 140 °F)

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Control parameters
Exposure limits are listed below, if they exist.
Component

1,3-Dichloropropene
Dichloromethane (methylene
chloride)

Sodium bicarbonate

Regulation

Type of listing

Value/Notation

ACGIH
ACGIH
ACGIH

TWA
TWA
TWA

1 ppm
Absorbed via skin
50 ppm

ACGIH
OSHA Z-2
OSHA CARC
OSHA CARC
OSHA Z-1
Dow IHG

TWA

BEI

PEL
STEL

25 ppm
125 ppm

TWA

10 mg/m3

Exposure controls
Engineering controls: Use local exhaust ventilation, or other engineering controls to maintain
airborne levels below exposure limit requirements or guidelines. If there are no applicable exposure
limit requirements or guidelines, general ventilation should be sufficient for most operations. Local
exhaust ventilation may be necessary for some operations.
Individual protection measures
Eye/face protection: Use safety glasses (with side shields).
Skin protection
Hand protection: Use gloves chemically resistant to this material. Examples of
preferred glove barrier materials include: Neoprene. Polyvinyl chloride ( PVC or
vinyl ). Nitrile/butadiene rubber ( nitrile or NBR ). NOTICE: The selection of a
specific glove for a particular application and duration of use in a workplace should
also take into account all relevant workplace factors such as, but not limited to: Other
chemicals which may be handled, physical requirements (cut/puncture protection,
dexterity, thermal protection), potential body reactions to glove materials, as well as
the instructions/specifications provided by the glove supplier.
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Other protection: Use protective clothing chemically resistant to this material.
Selection of specific items such as face shield, boots, apron, or full body suit will
depend on the task.
Respiratory protection: Respiratory protection should be worn when there is a potential to
exceed the exposure limit requirements or guidelines. If there are no applicable exposure limit
requirements or guidelines, wear respiratory protection when adverse effects, such as
respiratory irritation or discomfort have been experienced, or where indicated by your risk
assessment process. For most conditions, no respiratory protection should be needed;
however, in dusty atmospheres, use an approved particulate respirator.
The following should be effective types of air-purifying respirators: Particulate filter.

9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance
Physical state
Color

Powder
Off-white

Odor

Amine.

Odor Threshold

No test data available

pH

8.1 Measured

Melting point/range

145.7 °C ( 294.3 °F) EC Method A1 Decomposes at 145.7° C.

Freezing point

Not applicable

Boiling point (760 mmHg)

Not applicable

Flash point

closed cup Not applicable

Evaporation Rate (Butyl Acetate
= 1)

No test data available

Flammability (solid, gas)

May form combustible dust concentrations in air

Lower explosion limit

Not applicable

Upper explosion limit

Not applicable

Vapor Pressure

0.00107 Pa at 25 °C (77 °F) Estimated.

Relative Vapor Density (air = 1)

No test data available

Relative Density (water = 1)

Not applicable

Water solubility

> 70 % at 25 °C (77 °F) EC Method A6

Partition coefficient: noctanol/water

log Pow: 0.3 Measured

Auto-ignition temperature

> 400 °C (> 752 °F) EC Method A16

Decomposition temperature

145.7 °C (294.3 °F) Literature

Kinematic Viscosity

Not applicable

Explosive properties

no data available

Oxidizing properties

no data available

Bulk density

0.83 g/cm3 CIPAC MT 33

Molecular weight

251.2 g/mol Literature

Percent volatility

no data available
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NOTE: The physical data presented above are typical values and should not be construed as a
specification.

10. STABILITY AND REACTIVITY
Reactivity: no data available
Chemical stability: Stable under recommended storage conditions. See Storage, Section 7.
Unstable at elevated temperatures.
Possibility of hazardous reactions: Polymerization will not occur.
Conditions to avoid: Avoid temperatures above 80°C (176°F) Active ingredient decomposes at
elevated temperatures. Generation of gas during decomposition can cause pressure in closed
systems. Avoid static discharge. Avoid moisture. Water contamination may cause heat generation
and decomposition.
Incompatible materials: Avoid contact with oxidizing materials. Avoid contact with: Strong acids.
Avoid contact with metals such as: Aluminum.
Hazardous decomposition products: Decomposition products depend upon temperature, air supply
and the presence of other materials. Decomposition products can include and are not limited to:
Chlorinated hydrocarbons. Carbon dioxide. Ammonia. Amines. Hydrogen chloride. Trimethylamine.
Gases are released during decomposition.

11. TOXICOLOGICAL INFORMATION

Toxicological information on this product or its components appear in this section when such data is
available.
Acute toxicity
Acute oral toxicity
Low toxicity if swallowed. Small amounts swallowed incidentally as a result of normal
handling operations are not likely to cause injury; however, swallowing larger amounts may
cause injury.
LD50, Rat, 1,000 mg/kg
Acute dermal toxicity
Prolonged skin contact is unlikely to result in absorption of harmful amounts.
LD50, Rabbit, > 5,000 mg/kg
Acute inhalation toxicity
No adverse effects are anticipated from single exposure to dust. For respiratory irritation and
narcotic effects: No relevant data found.
LC50, Rat, 4 Hour, dust/mist, > 5.2 mg/l No deaths occurred at this concentration.
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Skin corrosion/irritation
Brief contact may cause slight skin irritation with local redness.
May cause more severe response if skin is abraded (scratched or cut).
May cause more severe response if skin is damp.
Serious eye damage/eye irritation
May cause slight eye irritation.
Sensitization
For the minor component(s):
Skin contact may cause an allergic skin reaction in a small proportion of individuals.
As product:
Did not cause allergic skin reactions when tested in guinea pigs.
For respiratory sensitization:
No relevant data found.
Specific Target Organ Systemic Toxicity (Single Exposure)
Evaluation of available data suggests that this material is not an STOT-SE toxicant.
Specific Target Organ Systemic Toxicity (Repeated Exposure)
The data presented are for the following material:
CTAC
In animals, effects have been reported on the following organs after ingestion:
Liver.
High doses of sodium bicarbonate caused bladder effects in rats; however, repeated ingestion of
sodium bicarbonate by humans has not resulted in known significant adverse effects.
Carcinogenicity
Methylene chloride has been shown to increase the incidence of malignant tumors in mice and benign
tumors in rats. Other animal studies on methylene chloride alone, as well as several human
epidemiology studies, failed to show a tumorigenic response. Methylene chloride is not believed to
pose a measurable carcinogenic risk to humans when handled as recommended. Studies have
shown that tumors observed in mice are unique to that species.
1,3-Dichloropropene. Has been shown to cause cancer in laboratory animals by the oral route.
Inhalation exposure resulted in an increase in the normal occurrence of benign lung tumors in male
mice.
Teratogenicity
CTAC has caused birth defects in rats administered relatively high oral doses; no defects were
observed at lower doses. CTAC did not cause birth defects or any other effects on the fetus when
relatively high doses were administered dermally, the most likely route of exposure. The data
presented are for the following material: Methylene chloride. Has been toxic to the fetus in laboratory
animals at doses toxic to the mother.
Reproductive toxicity
Contains component(s) which did not interfere with reproduction in animal studies.
Mutagenicity
For the major component(s): In vitro genetic toxicity studies were predominantly negative. Animal
genetic toxicity studies were negative.
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Aspiration Hazard
Based on physical properties, not likely to be an aspiration hazard.
Carcinogenicity
Component
1,3-Dichloropropene

List
IARC
US NTP
ACGIH

Dichloromethane (methylene
chloride)

IARC
US NTP
OSHA CARC
ACGIH

Classification
Group 2B: Possibly carcinogenic to
humans
Reasonably anticipated to be a human
carcinogen
A3: Confirmed animal carcinogen with
unknown relevance to humans.
Group 2B: Possibly carcinogenic to
humans
Reasonably anticipated to be a human
carcinogen
OSHA specifically regulated carcinogen
A3: Confirmed animal carcinogen with
unknown relevance to humans.

12. ECOLOGICAL INFORMATION
Ecotoxicological information on this product or its components appear in this section when such data
is available.
Toxicity
Acute toxicity to fish
Material is moderately toxic to aquatic organisms on an acute basis (LC50/EC50 between 1
and 10 mg/L in the most sensitive species tested).
LC50, Lepomis macrochirus (Bluegill sunfish), 96 Hour, 66 mg/l
LC50, Oncorhynchus mykiss (rainbow trout), 96 Hour, 64 mg/l
Acute toxicity to aquatic invertebrates
EC50, Daphnia magna (Water flea), 48 Hour, 25.8 mg/l
LC50, copepod Acartia tonsa, 14.1 mg/l
LC50, grass shrimp (Palaemonetes pugio), > 128 mg/l
LC50, pink shrimp (Penaeus duorarum), 182 mg/l
Acute toxicity to algae/aquatic plants
ErC50, Pseudokirchneriella subcapitata (green algae), 96 Hour, Growth rate inhibition, 1.5
mg/l, OECD Test Guideline 201 or Equivalent
NOEC, Pseudokirchneriella subcapitata (green algae), 96 Hour, Growth rate inhibition, 0.243
mg/l, OECD Test Guideline 201 or Equivalent
Toxicity to bacteria
EC50, activated sludge, 1,504 mg/l
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Toxicity to Above Ground Organisms
Material is slightly toxic to birds on a dietary basis (LC50 between 1001 and 5000 ppm).
Material is practically non-toxic to birds on an acute basis (LD50 > 2000 mg/kg).
oral LD50, Anas platyrhynchos (Mallard duck), > 2,510 mg/kg
dietary LC50, Colinus virginianus (Bobwhite quail), 3,223 ppm
dietary LC50, Anas platyrhynchos (Mallard duck), > 5,620 ppm
Persistence and degradability
Biodegradability: Material is readily biodegradable. Passes OECD test(s) for ready
biodegradability.
10-day Window: Pass
Biodegradation: 75 %
Exposure time: 28 d
Method: OECD Test Guideline 301A or Equivalent
10-day Window: Not applicable
Biodegradation: 83 - 90 %
Exposure time: 28 d
Method: OECD Test Guideline 306 or Equivalent
Bioaccumulative potential
Bioaccumulation: Bioconcentration potential is low (BCF < 100 or Log Pow < 3).
Partition coefficient: n-octanol/water(log Pow): 0.3 Measured
Mobility in soil
Potential for mobility in soil is medium (Koc between 150 and 500).
Partition coefficient(Koc): 320 Estimated.

13. DISPOSAL CONSIDERATIONS
Disposal methods: DO NOT DUMP INTO ANY SEWERS, ON THE GROUND, OR INTO ANY BODY
OF WATER. All disposal practices must be in compliance with all Federal, State/Provincial and local
laws and regulations. Regulations may vary in different locations. Waste characterizations and
compliance with applicable laws are the responsibility solely of the waste generator. AS YOUR
SUPPLIER, WE HAVE NO CONTROL OVER THE MANAGEMENT PRACTICES OR
MANUFACTURING PROCESSES OF PARTIES HANDLING OR USING THIS MATERIAL. THE
INFORMATION PRESENTED HERE PERTAINS ONLY TO THE PRODUCT AS SHIPPED IN ITS
INTENDED CONDITION AS DESCRIBED IN MSDS SECTION: Composition Information. FOR
UNUSED & UNCONTAMINATED PRODUCT, the preferred option is to contact your State Pesticide or
Environmental Control Agency, or the Hazardous Waste representative at the nearest EPA Regional
Office for guidance. The preferred option in other jurisdictions is to contact the regulatory authority for
this product for guidance.
Treatment and disposal methods of used packaging: Do not dump into any sewers, on the ground,
or into any body of water.

Page 10 of 13

Product name: DOWICIL

75 Preservative

Issue Date: 03/05/2015

14. TRANSPORT INFORMATION
DOT
Not regulated for transport

Classification for SEA transport (IMO-IMDG):
Not regulated for transport
Transport in bulk
Consult IMO regulations before transporting ocean bulk
according to Annex I or II
of MARPOL 73/78 and the
IBC or IGC Code
Classification for AIR transport (IATA/ICAO):
Not regulated for transport

This information is not intended to convey all specific regulatory or operational
requirements/information relating to this product. Transportation classifications may vary by container
volume and may be influenced by regional or country variations in regulations. Additional
transportation system information can be obtained through an authorized sales or customer service
representative. It is the responsibility of the transporting organization to follow all applicable laws,
regulations and rules relating to the transportation of the material.

15. REGULATORY INFORMATION
OSHA Hazard Communication Standard
This product is a Hazardous Chemical as defined by the OSHA Hazard Communication Standard,
29 CFR 1910.1200.
Superfund Amendments and Reauthorization Act of 1986 Title III (Emergency Planning and
Community Right-to-Know Act of 1986) Sections 311 and 312
Acute Health Hazard
Chronic Health Hazard
Superfund Amendments and Reauthorization Act of 1986 Title III (Emergency Planning and
Community Right-to-Know Act of 1986) Section 313
Components
CASRN
3,5,7-Triaza-1-azoniatricyclo[3.3.1.13,7]decane,1-(3-chloro-24080-31-3
propenyl)- , chloride (CTAC)
Dichloromethane (methylene chloride)
75-09-2
1,3-Dichloropropene
542-75-6
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
Section 103
Components
CASRN
RQ
1,3-Dichloropropene
542-75-6
100 lbs RQ
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Pennsylvania Worker and Community Right-To-Know Act:
The following chemicals are listed because of the additional requirements of Pennsylvania law:
Components
CASRN
Dichloromethane (methylene chloride)
75-09-2
1,3-Dichloropropene
542-75-6
California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986)
WARNING: This product contains a chemical(s) known to the State of California to cause cancer.
Components
CASRN
Dichloromethane (methylene chloride)
75-09-2
1,3-Dichloropropene
542-75-6
California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986)
This product (when prepared in aqueous formulations) contains a chemical known to the State of
California to cause cancer.
United States TSCA Inventory (TSCA)
This product contains chemical substance(s) exempt from U.S. EPA TSCA Inventory requirements. It
is regulated as a pesticide subject to Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
requirements.
Federal Insecticide, Fungicide and Rodenticide Act
EPA Registration Number: 464-403
This chemical is a pesticide product registered by the Environmental Protection Agency and is subject
to certain labeling requirements under federal pesticide law. These requirements differ from the
classification criteria and hazard information required for safety data sheets, and for workplace labels
of non-pesticide chemicals. Following is the hazard information as required on the pesticide label:
CAUTION
Harmful if swallowed.
This pesticide is toxic to fish and aquatic invertebrates.

16. OTHER INFORMATION
Revision
Identification Number: 101201642 / A001 / Issue Date: 03/05/2015 / Version: 10.0
Most recent revision(s) are noted by the bold, double bars in left-hand margin throughout this
document.
Legend
Absorbed via skin
ACGIH
BEI
Dow IHG
OSHA CARC

Absorbed via skin
USA. ACGIH Threshold Limit Values (TLV)
Biological Exposure Indices
Dow Industrial Hygiene Guideline
OSHA Specifically Regulated Chemicals/Carcinogens
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USA. Occupational Exposure Limits (OSHA) - Table Z-1 Limits for Air
Contaminants
USA. Occupational Exposure Limits (OSHA) - Table Z-2
Permissible exposure limit (PEL)
Excursion limit
8-hour, time-weighted average

Information Source and References
This SDS is prepared by Product Regulatory Services and Hazard Communications Groups from
information supplied by internal references within our company.
THE DOW CHEMICAL COMPANY urges each customer or recipient of this (M)SDS to study it
carefully and consult appropriate expertise, as necessary or appropriate, to become aware of and
understand the data contained in this (M)SDS and any hazards associated with the product. The
information herein is provided in good faith and believed to be accurate as of the effective date shown
above. However, no warranty, express or implied, is given. Regulatory requirements are subject to
change and may differ between various locations. It is the buyer s/user s responsibility to ensure that
his activities comply with all federal, state, provincial or local laws. The information presented here
pertains only to the product as shipped. Since conditions for use of the product are not under the
control of the manufacturer, it is the buyer s/user s duty to determine the conditions necessary for the
safe use of this product. Due to the proliferation of sources for information such as manufacturerspecific (M)SDSs, we are not and cannot be responsible for (M)SDSs obtained from any source other
than ourselves. If you have obtained an (M)SDS from another source or if you are not sure that the
(M)SDS you have is current, please contact us for the most current version.
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Qualitative Tier 2 Assessment – CTAC
October 2020

Attachment 2

Risk Assessment Dossier

1-(3-CHLOROALLYL)-3,5,7-TRIAZA-1-AZONIAADAMANTANE CHLORIDE (CTAC)
This dossier on 1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane chloride (CTAC) presents the most
critical studies pertinent to the risk assessment of CTAC in its use in drilling muds. It does not
represent an exhaustive or critical review of all available data. Where possible, study quality was
evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – CTAC is an active ingredient in several biocide products. One of
these products, DOWICIL 75, contains CTAC (64%) (CAS 4080-31-3) along with sodium bicarbonate
(<39%) (CAS 144-55-8), methenamine (<5%) (CAS 100-97-0), 1,3-dichloropropene (<0.25%) (CAS 54275-6) and methylene chloride (<0.1%) (CAS 75-09-2). For the purposes of this dossier, methenamine,
1,3-dichloropropene and methylene chloride occur at de minimus levels and do not warrant further
hazard assessment. A standalone dossier has been developed for sodium bicarbonate wherein it is
classified as a Tier 1 chemical. CTAC was not identified in chemical databases used by NICNAS as an
indicator that the chemical is of concern and is not a PBT substance. CTAC was assessed as a tier 2
chemical for acute toxicity. No chronic toxicity data were available to categorize the substance.
Therefore, CTAC is classified overall as a tier 2 chemical and requires a hazard assessment and
qualitative assessment of risk.
1

BACKGROUND

CTAC is readily biodegradable, and is not expected to bioaccumulate. It has a medium potential for
adsorption to soil or sediments. The acute toxicity of CTAC is low-to-moderate by the oral route and
low by the dermal route. It is slightly irritating to the skin and eyes; prolonged or repeated contact
may cause skin irritation. Although the Dowicil products have tested negative for skin sensitisation in
animals and humans, Dowicil 75 contains hexamethylenetetramine, which is a skin sensitiser.
Repeated dose toxicity studies by the oral route have shown the liver to be a target organ; studies
conducted by the dermal route showed only irritation at the site of contact and no systemic toxicity.
The genotoxicity studies are generally negative. Dowicil 75 contains traces of impurities (methylene
chloride and 1,3-dichloropropene) known to cause cancer in animal studies. Given the findings from
the repeated dose toxicity and genotoxicity studies, there is a low concern for carcinogenicity for
CTAC. Relatively high oral doses of Dowicil products containing the same active ingredient as Dowicil
75 (CTAC) have caused birth defects in animal studies; studies conducted by the dermal route have
shown no developmental effects. CTAC is of high acute toxicity concern to algae, but moderately
toxic to fish and invertebrates. To birds, it is practically non-toxic on an acute basis and slightly to
non-toxic on a subacute dietary basis.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane chloride
CAS RN: 4080-31-3
Molecular formula: C9H16N4Cl2
Molecular weight: 251.2
Revision date: August 2020
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Synonyms: Methenamine 3-chlorallylochloride; hexamethylenetetramine chloroallyl chloride; 1-(3chloroallyl)-3,5,7-triaza-1-azoniaadamantane chloride; 3,5,7-triaza-1-azoniatricyclo[3.3.1.13,]decane,
1-(3-chloro-2-propenyl)-chloride; CTAC, DOWICIL™ 75; quaternium-15; CTAC
The active ingredient of DOWICIL 75 is 1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane chloride
(CTAC), and it is stabilised with sodium bicarbonate. The composition of the product is shown below
in Table 1. Sodium bicarbonate at ≤ 39% is added to stabilize the active ingredient and in solution
will dissociate to the sodium cation and bicarbonate anion. No adverse effects are associated with
sodium bicarbonate. The other substances are at de minimus levels and for purposes of this dossier
are not further evaluated.
Table 1

Composition of Dowicil 75 (Dow, 2014)

Component

CAS Number

Composition

CTAC

4080-31-3

64.0%

Sodium bicarbonate

144-55-8

<39.0%

Methenamine

100-97-0

<5%

1,3-Dichloropropene

542-75-6

<0.25%

Methylene chloride

75-09-2

<0.1%

There are three Dowicil products: Dowicil 75, Dowicil 150 and Dowicil 200. CTAC is the active
ingredient in all three products. CTAC can be present, however, as a cis- and trans-isomer. Dowicil 75
contain both isomers in roughly equal amounts; whereas, Dowicil 150 and 200 contain the cisisomer (SCCS, 2007). As the CTAC comprises by far the largest percentage of Dowicil 75 components,
the following dossier will focus on testing that has been conducted either on the Dowicil 75 product
or CTAC.
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 2.
Table 2

Overview of the Physico-chemical Properties of CTAC

Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3
kPa

Powder, with a slight amine-like
odour

-

USEPA, 1995

Melting Point

178-210oC

-

USEPA, 1995

Density

0.4 g/cm3

-

USEPA, 1995

Vapor Pressure

<1 x 10-7 mm Hg @ 25oC

-

USEPA, 1995

Partition Coefficient (log Kow)

-0.1 (measured)

-

USEPA, 1995

0.3 (measured)
Water Solubility
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127.2 g/100 g @ 25oC

Dow, 2013
-

USEPA, 1995
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DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
3). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for CTAC.
Table 3

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

CTAC is readily biodegradable, and is not expected to bioaccumulate. It has a medium potential for
adsorption to soil or sediments.
B.

Biodegradation

Dowicil 75 is readily biodegradable. In an OECD 301A test, there was 75% degradation after 28 days
(Dow, 2013). In an OECD 306 test, there was 83-90% degradation after 28 days (Dow, 2013).
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for CTAC. The estimated soil Koc is 320 (Dow, 2013).
D.

Bioaccumulation

Bioconcentration of CTAC in aquatic organisms is not expected to occur based on a measured log Kow
of -0.1 (USEPA, 1995).
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A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

The acute toxicity of CTAC is low-to-moderate by the oral route and low by the dermal route. It is
slightly irritating to the skin and eyes; prolonged or repeated contact may cause skin irritation.
Although the Dowicil products have tested negative for skin sensitisation in animals and humans,
Dowicil 75 contains hexamethylenetetramine which is a skin sensitiser. Repeated dose toxicity
studies by the oral route have shown the liver to be a target organ; studies conducted by the dermal
route showed only irritation at the site of contact and no systemic toxicity. The genotoxicity studies
are generally negative. Dowicil 75 contains traces of impurities (methylene chloride and 1,3dichloropropene) known to cause cancer in animal studies. Given the findings from the repeated
dose toxicity and genotoxicity studies, there is a low concern for carcinogenicity for CTAC. Relatively
high oral doses of Dowicil products containing the same active ingredient as Dowicil 75 (CTAC) have
caused birth defects in animal studies; studies conducted by the dermal route have shown no
developmental effects.
B.

Acute Toxicity

The oral LD50 for Dowicil 75 in rats is 1,000 to 2,000 mg/kg; and the dermal LD50 in rabbits is >5,000
mg/kg (Dow, 2013).
C.

Irritation

The Dowicil 200 (cis-CTAC) is slightly irritating to the skin and eyes of rabbits (SCCS, 2011). However,
prolonged or repeated skin contact may cause irritation (see Section E).
D.

Sensitisation

Dowicil 200 (cis-CTAC) was not considered to be a skin sensitiser in a guinea pig maximisation test.
The induction and challenge doses were a 10% solution in Dowanol DPM/Tween 80 (9:1) (SCCS,
2011).
The Dowicil 200 (cis-CTAC), which was 0.6% in petrolatum, did not induce allergic contact dermatitis
in a human repeat insult patch test (HRIPT) (SCCS, 2011). However, in another HRIPT, Dowicil 200 at
1% was considered to be a potential skin sensitiser. There are a number of published studies on the
human patch test results for Quaternium-15; these have been reviewed by De Groot et al. (2010).
The Dowicil products contain the impurity hexamethylenetetramine (CAS No. 100-97-0), which is a
known skin sensitiser.
E.

Repeated Dose Toxicity

Oral
Male and female Sprague Dawley (SD) rats were given in their diet 0, 7.5, 15, 30 or 60 mg/kg Dowicil
100 (cis-/trans-CTAC, 91% purity) for 90 days. There were significantly decreased body weights (up
to 20%) and a corresponding decrease in feed consumption in all dose groups (both sexes). Brain
weights relative to body weights were significantly increased in all dose groups (both sexes); testis
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weights relative to body weights were significantly increased in male of all dose groups. Relative liver
weights to body weights were increased in the 60 mg/kg animals (both sexes). In the 60 mg/kg
males, serum urea nitrogen levels were significantly higher and alkaline phosphatase levels were
significantly lower. SGPT levels were significantly lower in the >15 mg/kg males. Hepatocellular
swelling was seen in some 60 mg/kg males. The NOAEL for this study is considered to be 15 mg/kgday (SCCS, 2007). [Kl. score = 2]
Inhalation
No studies are available.
Dermal
A modified OECD 422 study was conducted on a cis-/trans-CTAC product (30.9% cis, 32.0% trans).
Male and female Crl:CD(SD) rats were given dermal applications of 0, 75, 225 or 750 mg/kg (dose
levels have been corrected for purity of cis-/trans-CTAC) for 6 hours/day. Males were dosed for 10
weeks, starting with a 4-week pre-mating period. Females were dosed from 4 weeks prior to mating
until the end of lactation. The F1 offspring were dosed for one week following weaning. The 750
mg/kg group was terminated early on day 17 of the study due to the severity of the skin lesions.
There were no treatment-related clinical signs. The 225 mg/kg animals had scaling, erythema, and
edema of the skin; these effects were minor in the 75 mg/kg animals. Female final body weights
were significantly lower (8.1%) in the 225 mg/kg females; the 225 mg/kg males had lower (5.8%)
final body weights that were not statistically significant. The 225 mg/kg males and females had
significantly lower feed consumption; for the females, it was significantly reduced throughout the
pre-mating period. Haematological parameters were similar between treated and control groups.
There was a dose-related change in triglyceride levels, with statistical significance in the 225 mg/kg
males. Chloroallylamine, the metabolite of CTAC, was found in the urine of treated rats.
Histopathological effects in the parental animals were limited to skin lesions in two 225 mg/kg
females. The NOAEL for parental toxicity is 75 mg/kg-day (SCCS, 2007). [Kl. score = 1]
Male and female New Zealand White rabbits were given dermal applications of 0, 50, 200 or 1,000
mg/kg Dowicil 100 (cis-/trans-CTAC; two batches of 94.85% and 90.2% purity) 6 hours/day, 5
days/week for 91 days. There were signs of irritation at the test site, which ranged from slight to
severe erythema, edema and scaling, slight fissuring, scabbing and scarring, mainly limited to areas
of abrasion from clipping. The onset and degree of skin changes were dose-related. Haematological
parameters in treated males were similar to the controls; however, there was an increase in white
blood cell count and platelets in the 1,000 mg/kg females. There were no treatment-related changes
in the clinical chemistry. Gross pathological findings and histopathology were limited to the skin at
the site of application. The NOAEL for systemic toxicity is 1,000 mg/kg-day (SCCS, 2007).
Male and female mice were given dermal applications of 0, 100, 400 or 1,200 mg/kg Dowicil 100 (cis/trans-CTAC, 91.3% purity) 6 hours/day for 90 days. There was no indication of systemic toxicity. The
NOAEL for systemic toxicity is 1,200 mg/kg-day (SCCS, 2007).
F.

Genotoxicity

In Vitro Studies
The results of the in vitro genotoxicity studies on CTAC are presented below in Table 4.
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Table 4

In Vitro Genotoxicity Studies on CTAC

Test System
Mammalian cell gene mutation (CHO
cells/HGPRT)
Unscheduled DNA synthesis (rat
hepatocytes)

Results*

Klimisch Score

Reference

-S9

+S9

-

+

-

USEPA, 1995; SCCS,
2007

NA

-

-

USEPA, 1995

*+, positive; -, negative; NA, not applicable.

In Vivo Studies
CTAC was negative in mouse micronucleus test. No details were given (USEPA, 1995). Dowicil 200
(cis-CTAC) did not induce micronuclei in the bone marrow cells of male CD-1 mice given up to 2,000
mg/kg as a single oral dose on two consecutive days (SCCS, 2007). Dowicil 150 (cis-CTAC) did not
induce unscheduled DNA synthesis (UDS) in male F344 rats given 750 or 1,500 mg/kg as a single oral
gavage dose (SCCS, 2007).
G.

Carcinogenicity

No studies are available.
H.

Reproductive Toxicity

Oral Studies
No studies are available.
Dermal Studies
A modified OECD 22 study was conducted on a cis-/trans-CTAC product (30.9% cis, 32.0% trans).
Male and female Crl:CD(SD) Sprague Dawley rats were given dermal applications of 0, 75, 225 or 750
mg/kg (dose levels have been corrected for purity of cis-/trans-CTAC) for 6 hours/day. Males were
dosed for 10 weeks, starting with a 4-week pre-mating period. Females were dosed from 4 weeks
prior to mating and until the end of lactation. The F1 offspring were dosed for one week following
weaning. The 750 mg/kg group was terminated early on day 17 of the study due to the severity of
the skin lesions. Parental toxicity for this study is described above in the Repeated Dose Toxicity
section. Reproductive indices, pup survival and sex ratio were similar across all groups. The 225
mg/kg male and female pup weights tended to decrease (7.5-14.7%) relative to controls throughout
the lactation period. On PND 21, the mean female pup weights were statistically significantly lower
than the controls. There were no treatment-related clinical signs in the F1 weanlings, and dermal
effects were seen in only one 225 mg/kg male (slight scaling on test days 5 to 7). Body weights of the
225 mg/kg male F1 offspring were significantly lower than control on test days 4 and 7; the 225
mg/kg female F1 offspring had lower body weights, but were not statistically significantly different
from controls. Feed consumption was significantly lower in the 225 mg/kg males. The NOAEL for
reproductive toxicity is 750 mg/kg-day. The NOAEL for post-natal toxicity is 75 mg/kg-day (SCCS,
2007). [Kl. score = 1]
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I.

Developmental Toxicity

Oral Studies
Pregnant female New Zealand White rabbits were dosed by oral gavage with 0, 2.5, 8 or 25 mg/kg
cis-/trans-CTAC product (31.3% cis, 32.5% trans) on gestational days 7-27. Body weight gain and feed
consumption were decreased throughout the entire dosing period in the 25 mg/kg does. Foetal body
weights and mean gravid uterine weights were also lower in the 25 mg/kg group. The NOAEL for
maternal and developmental toxicity is 8 mg/kg-day (SCCS, 2007). [Kl. score = 2]
Pregnant female F344 rats were dosed by oral gavage with 0, 5, 25 or 75 mg/kg Dowicil 200 (cisCTAC) on gestational days 6 through 15. Body weight and body weight gain were significantly lower
in the 75 mg/kg dams. Absolute and relative liver weights were also increased in the 75 mg/kg dams.
The 25 mg/kg dams had significantly lower body weights during the first three days of dosing. Food
consumption was significantly lower in the 75 mg/kg dams; water consumption was also significantly
lower. Feed consumption was also significantly lower in the 25 mg/kg dams during GD 9 through 14.
The incidence of resorptions was significantly increased in the 75 mg/kg group, and there was a
significant decrease in foetal body weights. The incidence of total major malformation of foetuses
was significantly higher in the >25 mg/kg groups. The majority of the malformed foetuses exhibited
anomalies of the eye, microphthalmia or anophthalmia. The NOAEL for maternal and developmental
toxicity is 5 mg/kg-day (SCCS, 2007). [Kl. score = 1]
In a repeat study done 23 years later, pregnant female F344 rats were dosed by oral gavage with 0,
25 or 75 mg/kg Dowicil 200 (cis-CTAC) during gestational days 6 through 15. The dams showed
similar toxicity as in the previous developmental study on cis-CTAC: decreases in maternal body
weight, body weight gains and feed consumption. Foetal body weights were also decreased in the 75
mg/kg dose group. The incidence of microphthalmia and/or anophthalmia was similar to the
historical control incidence for F344 rats, and was considerably lower than the incidence of eye
defects in the first study. There was no dose-response relationship with respect to these
malformations. The study authors concluded that the known propensity of F344 rats for foetal eye
defects suggests that the original study findings were likely related to a spontaneously occurring
genetic cluster effect, rather than a specific consequence of Dowicil 200 exposure.
Dermal Studies
Pregnant female F344 rats were given dermal applications of 0, 250 or 500 mg/kg CTAC on
gestational days 6 to 15. There was no maternal or developmental toxicity. The NOAEL for maternal
and developmental toxicity is 500 mg/kg-day (USEPA, 1995).
J.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for CTAC follow the methodology discussed in
enHealth (2012). The approach used to develop drinking water guidance values is described in the
Australian Drinking Water Guidelines (ADWG, 2011).
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Non-Cancer
Oral
A 90-day rat dietary study is available on former product Dowicil 100, which can be used to readacross to Dowicil 75 (SCCS, 2007). Both products contain a mixture of cis- and trans-isomer of CTAC.
The NOAEL for this study is 15 mg/kg-day, which will be used for determining the oral Reference
dose (RfD) and the drinking water guidance value.
Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 10
UFD (database uncertainty) = 1
Oral RfD = 15/(10 x 10 x 1 x 10 x 1) = 15/1000 = 0.015 mg/kg-day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (0.015 x 70 x 0.1)/2 = 0.05 mg/L
K.

Cancer

There are no carcinogenicity studies on the Dowicil products containing either cis-CTAC or cis-/transCTAC. Therefore, no cancer reference value was derived.
It should be noted that methylene chloride and 1,3-dichlorpropene are impurities of Dowicil 75.
Both substances have been shown to be carcinogenic in laboratory animals.
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L.

Human Health Hazard Assessment of Physico-Chemical Properties

CTAC does not exhibit the following physico-chemical properties:
Explosivity
Flammability
Oxidising potential

•
•
•
7
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

CTAC is of high acute toxicity concern to algae, but moderately toxic to fish and invertebrates. To
birds, it is practically non-toxic on an acute basis and slightly to non-toxic on a subacute dietary
basis.
B.

Aquatic Toxicity

Acute Studies
Table 5 lists the results of acute aquatic toxicity studies conducted on CTAC.
Table 5
Test Species

Acute Aquatic Toxicity Studies on CTAC
Endpoint

Results (mg/L)

Klimisch score

Reference

Bluegill

96-h LC50

59

-

ECOTOX

Bluegill

96-h LC50

>148

-

ECOTOX

Fathead minnow

96-h LC50

29

-

ECOTOX

Fathead minnow

96-h LC50

34

-

ECOTOX

Sheepshead minnow

96-h LC50

>122

-

ECOTOX

Rainbow trout

96-h LC50

20.5

-

ECOTOX

Rainbow trout

96-h LC50

>144

-

ECOTOX

Daphnia magna

48-h EC50

27

-

ECOTOX

Daphnia magna

48-h EC50

40

-

ECOTOX

EC50

1.5 (growth rate)

-

Dow, 2013

NOEC

0.243

Pseudokrichneriella
subcaptitata

Chronic Studies
No studies are available.
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C.

Terrestrial Toxicity

Avian Species
The oral acute LD50 of CTAC to mallard ducks is >2,510 mg/kg (USEPA, 1995). The dietary subacute
LC50 to bobwhite quail and mallard ducks are 3,223 and >5,620 ppm, respectively (USEPA, 1995).
D.

Calculation of PNEC

The PNEC calculations for CTAC follow the methodology discussed in DEWHA (2009).
PNEC water
Experimental results are available for three trophic levels. The acute EC50 values are available for fish
(20.5 mg/L), Daphnia (27 mg/L), and algae (1.5 mg/L). On the basis that the data consists of shortterm results from three trophic levels, an assessment factor of 1,000 has been applied to the lowest
reported EC50 value of 1.5 mg/L for algae. The PNECwater is 0.0015 mg/L.
PNEC sediment
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 0.0081 mg/kg sediment wet weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (6.94/1280) x 1000 x 0.0015
= 4.4
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + [0.2 x Kpsed/1000 x BDsolid]
= 0.8 + [0.2 x 12.8/1000 x 2400]
= 6.94
Where:
Kpsed = solid-water partition coefficient (L/kg)
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kpsed = Koc x foc
= 320 x 0.04
= 12.8
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for CTAC is estimated to be
320 L/kg.
foc = fraction of organic carbon in sediment = 0.04 [default]
Revision date: August 2020
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PNEC soil
There are no toxicity data for terrestrial or soil organisms. Therefore, the PNECsoil was calculated
using the equilibrium partitioning method. The PNECsoil is 0.0064 mg/kg soil dry weight.
The calculations are as follows:
PNECsoil = (Kpsoil/BDsoil) x 1000 x PNECwater
= (6.4/1500) x 1000 x 0.0015
= 0.0064
Where:
Kpsoil = soil-water partition coefficient (m3/m3)
BDsoil = bulk density of soil (kg/m3) = 1,500 [default]
PNECwater = predicted no effect concentration in water
Kpsoil = Koc x foc
= 320 x 0.02
= 6.4
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for CTAC is estimated to be
320 L/kg.
foc = fraction of organic carbon in soil = 0.02 [default]
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
CTAC is readily biodegradable; thus it does not meet the screening criteria for persistence.
Based on a measured log Kow of -0.1, CTAC does not meet the screening criteria for bioaccumulation.
The 96-h NOEC from an algal study on CTAC is >0.1 mg/L. The acute EC50 values for CTAC are >1 mg/L
in fish, invertebrates and algae. Thus, CTAC does not meet the screening criteria for toxicity.
The overall conclusion is that CTAC is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for CTAC.
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9

SCREENING ASSESSMENT

Chemical Name

CAS No.

Overall PBT
Assessment 1

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Listed as a COC on
relevant databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P Concerns

Bioaccumulative
Assessment Step

Toxicity Assessment Step

2

Chronic
Toxicity2

Risk
Assessment
Actions
Required3

B criteria fulfilled?

T
criteria
fulfilled?

Acute
Toxicity

CTAC (64%)

4080-31-3

No

No

No

No

No

No

No

2

No data

2

Sodium bicarbonate (<39%)4

144-55-8

No

No

No

No

No

No

No

1

No data

1

Methenamine (<5%)5

100-97-0

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1,3-Dichloropropene (<0.25%) 5

542-75-6

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Methylene chloride (<0.1%) 5

75-09-2

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 2 - Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qualitative discussion of risk.
4 – Refer to sodium bicarbonate dossier
5 – De minimus level: no further assessment warranted.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
1.
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

CHO

Chinese hamster ovary

COC

constituent of concern

CTAC

1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane chloride

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

GD

Gestation day

HGPRT

hypoxanthine-guanine phosphoribosyltransferase

HRIPT

human repeat insult patch test

IUPAC

International Union of Pure and Applied Chemistry

kg

kilogram

kg/m3

kilogram per cubic metre

Kl

Klimisch scoring system

kPa

kilopascal

L

litre

LC

lethal concentration

LD

lethal dose

LOAEL

lowest observed adverse effect level

m3

cubic metre

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

mm

millimetre

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

NOEC

no observed effective concentration
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OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

PND

post natal day

PNEC

Predicted No Effect Concentration

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

reference dose

SD

Sprague Dawley

SGG

Synthetic Greenhouse Gases

SGPT

Serum glutamic pyruvic transaminase

UDS

unscheduled DNA synthesis
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APPENDIX D.4
Qualitative Tier 2 Assessment
Ethyl Hexanol
Consistent with the assessment framework, the assessment for this Tier 2 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No Effects Concentrations (PNECs) for water and soil; and, providing a qualitative
discussion of risk. Each of these components is detailed within this attachment.

Background
Ethyl hexanol is a component in a product used in the KCl/Polymer Stuck Pipe Mud system. The
secondary mud system is used to free stuck pipes and, as a secondary mud, will only be used as
required. As a result, these secondary muds are considered insignificant relative to the primary muds
due to the considerably reduced volume used (<0.1%) as compared to the other muds.
The purpose and maximum quantity (i.e., in all muds) for this chemical is summarised in Table 1. A
safety data sheet (SDS) for the drilling fluid product, that contains ethyl hexanol, was not available.
Table 1
Chemical Name
Ethyl hexanol

Drilling Fluid Chemicals
CAS No.
104-76-7

Use

Quantity1

Lubricant

NA

Based on maximum of combined muds assessed.
CAS No = Chemical Abstracts Service Number
NA = quantity used varies with severity of loss

1

The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 1. There are no carcinogenicity studies on ethyl hexanol, and, as a
result, only a non-carcinogenic oral reference dose (RfD) was calculated. A detailed discussion of the
derivation of the oral RfD and drinking water guideline values is presented in the attachment. Table
2 provides a summary of the derivation.

1 of 6

Santos Ltd
Qualitative Tier 2 Assessment – Ethyl Hexanol
October 2020
Table 2
Constituent
(CAS No.)
Ethyl hexanol
(104-76-7)

Oral Reference Doses and Derived Drinking Water Guidelines
Study

2-yr rat
oral
gavage

Critical Effect/
Target Organ(s)
Reduced body
weight, clinical
signs

NOAEL
(mg/kgday)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg-day)

Drinking
Water
Guideline
(mg/L)

50

100

0.5

2

Refer to Attachment 1 for information on the key studies selected for oral reference dose and drinking water level
development.
CAS = Chemical Abstracts Service
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. This assessment
focuses on the aquatic invertebrate and fish species within the surface water resources and the soil
flora and fauna associated with releases to the soil.
The determination of toxicological reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment were
developed to assess aquatic receptors, and PNECs for soil were developed for terrestrial receptors.
Table 3 presents the chemical, the endpoint, no observable effects concentration (NOEC) (milligrams
per litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). PNECs for sediment and soil are
detailed in Tables 4 and 5, respectively. Refer to Attachment 1 for the development of PNECs, or the
rational for PNECs that do not have a calculated PNEC.
Table 3
Constituents
Ethyl hexanol
(104-76-7)

PNECs Water – Tier 2 Chemicals
Endpoint
Acute Daphnia

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

11.5

1,000

0.012

(mg/L)

EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 1 for information on the development of PNECs listed above.
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Table 4
Constituents

PNECs Sediment – Tier 2 Chemicals
Endpoint

Ethyl hexanol
(104-76-7)

a

EC50 or NOEC
(mg/kg wet wt)

Assessment
Factor

-

-

PNECsed
(mg/kg
wet wt)
0.027

aCalculated using equilibrium partitioning method.
EC50 = effects concentration – 50%
mg/kg wet wt = milligram per kilogram wet weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 1 for information on the development of PNECs listed above.

Table 5
Constituents
Ethyl hexanol
(104-76-7)

PNECs Soil – Tier 2 Chemicals
Endpoint
a

EC50 or NOEC
(mg/kg dry wt)

Assessment
Factor

-

-

PNECsoil
(mg/kg
dry wt)
0.017

aCalculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 1 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 2 chemical is provided in the following sections.

General Overview
Ethyl hexanol is a clear and colourless liquid. The molecular structure of ethyl hexanol is presented in
Figure 1.

Figure 1

Molecular Structure of Ethyl Hexanol 1

2-Ethylhexanol is readily biodegradable. It is not expected to bioaccumulate. 2-Ethylhexanol has a
low tendency to bind to soil or sediment.
1

Source https://chem.nlm.nih.gov/chemidplus/rn/104-76-7
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The Persistent, Bioaccumulative and Toxic (PBT) assessment for ethyl hexanol is included in the
dossier provided in Attachment 1. Based on physico-chemical properties and screening data detailed
below, the overall conclusion was that ethyl hexanol is not a PBT substance.

Human Health Hazards
Ethyl hexanol has low acute toxicity by the oral route; virtually no acute toxicity by the dermal route;
and, has moderate acute toxicity by the inhalation route. It is a skin and eye irritant. No skin
sensitisation studies on ethyl hexanol were located.
Repeated exposure studies in rodents caused liver effects (i.e., peroxisomal proliferation); these
effects are not thought to occur in humans. Ethyl hexanol is not expected to have an effect on
reproduction based on findings in animals from similar compounds. No developmental toxicity was
seen in animals exposed to ethyl hexanol by the oral, dermal or inhalation routes. Ethyl hexanol is
not genotoxic or carcinogenic.
Based on a review of a two-year chronic oral study in rats and mice, TRVs were derived for ethyl
hexanol. The drinking water guideline value derived for ethyl hexanol using the non-carcinogenic
oral RfD is 1.75 mg/L (or 2 mg/L).
Without management controls in place, there is the potential for human receptors to be exposed to
drilling fluid chemicals that contain ethyl hexanol during drilling and completion operations and
management of drilling fluids and cuttings. Based on an assessment of land use and an
understanding of the project description provided in the Chemical Risk Assessment Framework
(Framework) developed for the Towrie Project Area and the Framework conceptual exposure model
(CEM), potential human receptors include:
1. Workers at the well lease involved with blending, storage, transfer, reuse, recovery and
recycling of drilling fluids and cuttings; recycling, reuse or disposal of recovered materials
including beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases at the well lease or along the transport or conveyance
routes.
2. Agricultural workers or residents in irrigation areas.
3. Landholders that have access to the water supply from a bore hydraulically downgradient of
the well lease.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Exposure of workers to drilling fluid chemicals is possible via inadvertent spills and leaks, during the
recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and during
application of the recovered material to land. However, chemical exposures to workers are
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controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
The management of chemicals and wastes will be conducted at the well lease using drums, totes and
engineered tanks designed to contain the fluids. In the unlikely event of a release to ground, the
potential for exposures (other than workers) is limited. The well pad sites are fenced and access is
controlled, which limits access to the public. If drilling fluid chemicals are spilled to ground then
investigation, remediation and rehabilitation activities would be implemented to address soil
impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes and as such these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and runoff with a general deficit irrigation
strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during the drilling process are low due to the employment of
mechanical equipment/processes, engineering controls (including secondary containment) and
other mitigation and management strategies. Similarly, there is a low potential for human receptors
exposed to surface water bodies that may receive runoff from beneficial reuse applications. Finally,
the probability of any surface related discharge infiltrating subsurface soils and migrating to
groundwater is very low.

Environmental Hazards
In standard aquatic toxicity tests, ethyl hexanol is moderately toxic to aquatic organisms. Acute
toxicity towards algae, fish and aquatic invertebrates is of the same order of magnitude. However,
Daphnia magna was of somewhat less sensitivity compared to fish and algae (ECHA).
Ethyl hexanol is readily biodegradable and does not persist in the environment. The chemical also
has a low potential for bioaccumulation.
Experimental toxicity data on water organisms was available for three trophic levels to calculate
PNECs in water. However, there are no toxicity data for sediment-dwelling organisms or soil
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organisms. Therefore, PNECs for sediment and soil were calculated using the equilibrium partitioning
method.
During the drilling process, there is the potential for environmental receptors to be exposed to
drilling fluid chemicals that contain ethyl hexanol. Pipelines (where treated water is conveyed) can
transect sensitive ecological areas (including Matters of National Environmental Significance
[MNES]). There is the concern of wildlife (terrestrial and aquatic receptors) and livestock in the
vicinity of the well leases to have adverse effects from potential exposures. Potential environmental
receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to the well lease, including
surface water features, that have received runoff from an accidental release during drilling
and completion operations or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied,
as well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during drilling and completion operations or loss of containment, or
from beneficial use applications.
4. Wildlife, including livestock, that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The drilling and
completion activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are low.

References
Australian Environmental Agency (AEA). (2009). Environmental Risk Assessment Guidance Manual
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Attachment 1

Risk Assessment Dossier

ETHYL HEXANOL
[2-ETHYLHEXANOL]
This dossier on ethyl hexanol (designated in this dossier as 2-ethylhexanol) presents the most critical
studies pertinent to the risk assessment of ethyl hexanol in its use in drilling muds. This dossier does
not represent an exhaustive or critical review of all available data. The majority of information
presented in this dossier was obtained from the ECHA database that provides information on
chemicals that have been registered under the EU REACH (ECHA). Where possible, study quality was
evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Ethyl hexanol was not identified in chemical databases used by
NICNAS as an indicator that the chemical is of concern and is not a PBT substance. Ethyl hexanol was
assessed as a tier 2 chemical for acute toxicity and chronic toxicity. Therefore, ethyl hexanol is
classified overall as a tier 2 chemical and requires a hazard assessment and qualitative assessment of
risk.
1

BACKGROUND

2-Ethylhexanol is readily biodegradable, and it is not expected to bioaccumulate. 2-Ethylhexanol has
a low tendency to bind to soil or sediment. 2-Ethylhexanol has low acute toxicity by the oral route;
virtually no acute toxicity by the dermal route; and has moderate acute toxicity by the inhalation
route. It is a skin and eye irritant. No skin sensitisation studies on 2-ethylhexanol were located.
Repeated exposure studies in rodents causes liver effects (i.e., peroxisomal proliferation); these
effects are not thought to occur in humans. 2-Ethylhexanol is not genotoxic. Lifetime oral studies in
rats and mice showed no carcinogenic effects. 2-Ethylhexanol is not expected to cause reproductive
toxicity based on findings in animals from similar compounds. No developmental toxicity was seen in
animals exposed to 2-ethylhexanol by the oral, dermal or inhalation routes. 2-Ethylhexanol is of
moderate toxicity concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): 2-Ethylhexan-1-ol
CAS RN: 104-76-7
Molecular formula: C8H18O
Molecular weight: 130.23
Synonyms: 2-Ethylhexanol, 2-ethylhexan-1-ol, 2-ethyl-n-hexyl alcohol
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
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Table 1

Overview of the Physico-chemical Properties of 2-Ethylhexanol

Property

Value

Klimisch score

Reference

Physical state at 20oC and
101.3 kPa

Clear and colourless liquid

2

ECHA

Melting Point

-89oC

2

ECHA

Boiling Point

184 C; 186 C

2

ECHA

Density

0.833 g/cm3 @ 20oC

2

ECHA

Vapor Pressure

93 Pa @ 20oC

1

ECHA

o

o

120 Pa @ 25oC
Partition Coefficient (log Kow)

2.9

2

ECHA

Water Solubility

0.9 g/L

2

ECHA

Flash Point

77oC; 75oC @ 1013 hPa

2

ECHA

Auto flammability

280oC

1

ECHA

Viscosity

9.7 mPa s @ 20oC

2

ECHA

4.3 mPa s @ 40 C
o

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for 2-ethylhexanol.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No
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5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

2-Ethylhexanol is readily biodegradable. It is not expected to bioaccumulate. 2-Ethylhexanol has a
low tendency to bind to soil or sediment.
B.

Biodegradation

2-Ethylhexanol was considered readily biodegradable in an OECD TG 301C test. After two weeks,
degradation was 79 to 99.9% measured by O2 consumption, 100% degradation measured by TOC
removal and 100% degradation as determined by test material analysis (ECHA) [Kl score = 1]. 2Ethylhexanol was inherently biodegradable in a Zahn-Wellens test (OECD TG 302B), with >95%
degradation within five days (ECHA). [Kl. score = 2]
C.

Environmental Distribution

Adsorption/desorption
No experimental data are available for 2-ethylhexanol. Using KOCWIN in EPISuite™ (USEPA, 2017),
the estimated Koc value from log Kow is 105.6 L/kg. The estimated Koc value from the molecular
connectivity index (MCI) is 35.28 L/kg.
D.

Bioaccumulation

No bioconcentration studies have been conducted on 2-ethylhexanol. Per calculations using
EPISuite™ (USEPA, 2017), the log BCF via the Arnot-Gobas method for upper trophic level organisms
is 1.543 (BCF = 34.88). Thus, 2-ethylhexanol is not expected to bioaccumulate, which is consistent
with its experimental log Kow of 2.9 (ECHA).
6
A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

2-Ethylhexanol has low acute toxicity by the oral route; virtually no acute toxicity by the dermal
route; and has moderate acute toxicity by the inhalation route. It is a skin and eye irritant. No skin
sensitisation studies on 2-ethylhexanol were located. Repeated exposure studies in rodents caused
liver effects (i.e., peroxisomal proliferation); these effects are not thought to occur in humans. 2Ethylhexanol is not genotoxic. Lifetime oral studies in rats and mice showed no carcinogenic effects.
2-Ethylhexanol is not expected to have an effect on reproduction based on findings in animals from
similar compounds. No developmental toxicity was seen in animals exposed to 2-ethylhexanol by the
oral, dermal or inhalation routes.
B.

Acute Toxicity

The oral LD50 values in rats are: 2,047 mg/kg (Smyth et al., 1969); 3,290 mg/kg (Schmidt et al., 1973);
and 3,730 mg/kg (Scala and Burtis, 1973). [Kl. scores = 2]
The 4-hour whole body inhalation LC50 in rats is >0.89 mg/L as vapor; no deaths were reported
(ECHA). [Kl. score 2]
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The dermal LD50 values in rats and rabbits are >3,000 and >2,600 mg/kg, respectively. There were no
deaths in either study (ECHA). [Kl. score = 1 and 2, respectively]
C.

Irritation

Application of 0.5 mL 2-ethylhexanol to the skin of rabbits for 4 hours under semi-occlusive
conditions was severely irritating (ECHA). [Kl. score = 1]
Instillation of 0.1 mL 2-ethylhexanol into the eyes of rabbits was irritating. The mean of the 24, 48
and 72 hours scores were: 1.44 for corneal opacity; 0.89 for iridial lesions; 2.56 for conjunctival
redness; and 0.78 for chemosis. The effects were fully reversible within 21 days (ECHA). [Kl. score =
1]
D.

Sensitisation

No studies are available.
E.

Repeated Dose Toxicity

Oral
Male F344 rats were given in their feed 0 or 2% 2-ethylhexanol for three weeks. The objective of this
study was to investigate the liver effects of 2-ethylhexanol on hepatic peroxisome proliferation and
peroxisome enzymes. There were no significant treatment-related effects on body weight, but liver
weights relative to body weights, catalase activity, liver carnitine acetyltransferase activity, and
hepatic peroxisome proliferation (as determined by electron microscopy) were significantly
increased. There was also a treatment-related decrease on serum levels of cholesterol and
triglycerides. The LOAEL is 2% in the diet; a NOAEL was not established (Moody and Reddy, 1978).
[Kl. score = 2]
Male and female F344 rats were dosed with 0, 25, 125, 250 or 500 mg/kg 2-ethylhexanol (in an
aqueous suspension with an emulsifier) 5 days/week for 13 weeks. Body weights were decreased in
the 500 mg/kg group (both sexes). Relative liver, kidney and stomach weights were increased in the
250 and 500 mg/kg groups. Gross pathological examination showed forestomach lesions in the 500
mg/kg animals. Palmitoyl CoA oxidase activity was increased in the livers of the 500 mg/kg animals
(both sexes). The NOAEL for systemic toxicity is 125 mg/kg-day (Astill et al., 1996a). [Kl score = 1]
Male and female B6C3F1 mice were dosed with 0, 25, 125, 250 or 500 mg/kg 2-ethylhexanol (in an
aqueous suspension with an emulsifier) 5 days/week for 13 weeks. Treatment-related effects
included increased stomach weights (>250 mg/kg) and increased liver weights (125 and 250 mg/kg,
respectively). Treatment-related histopathological changes were limited to acanthosis (diffuse
hypertrophy or thickening of the prickle cell layer) of the forestomach mucosa in the 500 mg/kg
animals (both sexes). No increases in palmitoyl CoA oxidase activity were seen in the livers of male
and female mice at any dose level. The NOAEL for systemic toxicity is 500 mg/kg-day (Astill et al.,
1996a). [Kl. score = 1]
Male and female F344 rats were dosed by oral gavage with 0, 50, 150 or 500 mg/kg 2-ethylhexanol
(in 0.0005% Cremophor EL, a polyoxyl-35 castor oil) 5 days/week for two years. A water control was
also included in the study. There were no differences of biological importance between the vehicle
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control and a water control group. Reduced body weight gain occurred in the 150 and 500 mg/kg
groups with an increased incidence of lethargy and unkemptness. There were dose-related increases
in relative liver, stomach, brain, kidney and testis weights at study termination. Mortality was
significantly increased among the 500 mg/kg females, and there was marked aspiration-induced
bronchopneumonia in the high-dose animals. Gross and histopathological non-neoplastic changes
were similar between treated and control groups. The NOAEL is 50 mg/kg-day (Astill et al., 1996b).
[Kl. score = 1]
Male and female B6C3F1 mice were dosed by oral gavage with 0, 50, 200 or 750 mg/kg 2ethylhexanol (in 0.0005% Cremophor EL, a polyoxyl-35 castor oil) 5 days/week for two years. A water
control was also included in the study. There were no differences of biological importance between
the vehicle control and a water control group that was also included in the study. All treatmentrelated effects occurred only in the 750 mg/kg animals (both sexes). Mortality was increased and
body weight gain was reduced, and there was a slight increase in nonneoplastic focal hyperplasia in
the forestomach. Relative liver and stomach weights occurred in the 750 mg/kg animals (both
sexes). The NOAEL is 200 mg/kg-day (Astill et al., 1996b). [Kl. score = 1]
Inhalation
Male and female Wistar rats were exposed by inhalation (whole body exposure) to 0, 15, 40 or 120
ppm 2-ethylhexanol 6 hours/day, 5 days/week for 13 weeks. No adverse effects including cyanideinsensitive palmitoyl CoA oxidation (a parameter for hepatic peroxisome proliferation) were
observed. The NOAEC for this study is 120 ppm (ECHA). [Kl. score = 1]
Dermal
No adequately or reliable studies are available.
F.

Genotoxicity

In Vitro Studies
The results of the in vitro genotoxicity studies on 2-ethylhexanol are presented in Table 3.
Table 3

In Vitro Genotoxicity Studies on 2-Ethylhexanol

Test System

Results*

Klimisch Score

Reference

-S9

+S9

Bacterial reverse mutation (S. typhimurium
and E. coli strains)

-

-

1

ECHA

Mammalian cell gene mutation (CHO
cells/HGPRT)

-

-

1

ECHA

Mammalian cell gene mutation (L5178Y
mouse lymphoma cells)

-

-

1

ECHA

Chromosomal aberration (CHO cells)

-

-

2

ECHA

Sister chromatid exchange (CHO cells)

-

-

2

ECHA

*+, positive; -, negative
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In Vivo Studies
Male and female B6C3F1 mice were given 456 mg/kg 2-ethylhexanol either as single intraperitoneal
injection or two intraperitoneal injections on two consecutive days. There were no increases in
micronuclei in the bone marrow polychromatic erythrocytes under either dosing regimen (ECHA).
[Kl. score = 2]
G.

Carcinogenicity

Oral
Male and female F344 rats were dosed by oral gavage with 0, 50, 150 or 500 mg/kg 2-ethylhexanol
(in 0.0005% Cremophor EL, a polyoxyl-35 castor oil) 5 days/week for two years. A water control was
also included in the study. There was no evidence of treatment-related neoplastic lesions in any of
the exposed groups (Astill et al., 1996b). [Kl. score = 1]
Male and female F344 rats were dosed by oral gavage with 0, 50, 200 or 750 mg/kg 2-ethylhexanol
(in 0.0005% Cremophor EL, a polyoxyl-35 castor oil) 5 days/week for two years. A water control was
also included in the study. There was a 12% incidence of hepatic basophilic foci and an 18%
incidence of liver carcinomas in the 750 mg/kg male mice, which was not statistically significant
compared with either control by Fisher’s exact test. There was a 12% incidence of hepatic basophilic
foci and a 10% incidence of liver carcinomas in the 750 mg/kg female mice, which was statistically
significant compared with the vehicle but not with the water controls by Fisher’s exact test. There
was a weak trend in hepatocellular carcinoma incidence in the 750 mg/kg dose group, which may
have been associated with toxicity. The time-adjusted incidence of hepatocellular carcinomas in
male mice (18.8%) was within the historical control range at the testing facility (0–22%), but was
outside the normal range of 0–2% for the female mice (13.1%) (Astill et al., 1996b). [Kl. score = 1]
Inhalation
No studies are available.
H.

Reproductive Toxicity

There are no reproductive toxicity studies on 2-ethylhexanol. However, a two-generation
reproductive toxicity study has been conducted on the surrogate di (2-ethylhexyl) terephthalate at
dietary doses of 0, 3,000, 6,000 or 10,000 ppm. Di (2-ethylhexyl) terephthalate is expected to be
hydrolysed in the body by carboxylesterases to 2-ethylhexanol and terephthalic acid. There were no
adverse effects on reproductive parameters that included estrous cyclicity, gonadal functions,
spermatogenic endpoints (motility, morphology, counts), mating behaviour and performance,
conception, gestation and parturition, and fertility in general. There were no adverse effects noted
in the reproductive organs. Reduced postnatal pup weights (potentially related to maternal toxicity)
were observed for both sexes in both generations in the 6,000 and 10,000 ppm dose groups. The
NOAELs for reproductive and developmental toxicity are 10,000 ppm (the highest dose tested) and
3,000 ppm, respectively (Faber et al., 2007; ECHA). [Kl. score = 2]

Revision date: August 2020

6

I.

Developmental Toxicity

Oral
Pregnant female CD-1 mice were given 2-ethylhexanol in their diet by microencapsulation at 0,
0.009, 0.03 or 0.09% on gestational days 0 to 17. The calculated consumption of 2-ethylhexanol
based on food consumption was 0, 17, 59 and 191 mg/kg-day, respectively. No maternal or
developmental toxicity was observed. The NOAEL for maternal and developmental toxicity is 191
mg/kg-day (ECHA). [Kl. score = 1]
Inhalation
Pregnant female SD rats were exposed by inhalation to 0 or 850 mg/m3 (approximately 190 ppm) 2ethylhexanol 7 hours/day during gestational days 1 to 19. The inhalation exposure was considered to
be the highest attainable vapor concentration. The only effect seen in the dams was a slight
reduction in feed consumption. No developmental toxicity was observed. The NOAEC for maternal
and developmental toxicity is 850 mg/m3 (Nelson et al., 1989; ECHA).
Dermal
Pregnant female F344 rats were given dermal applications of 0, 252, 840 or 2,520 mg/kg 2ethylhexanol 6 hours/day during gestational days 6 to 15. The only effects seen in the dams were
reduced body weight gain in the high-dose group and local skin irritation in the mid- and high-dose
groups. No developmental toxicity was observed. The NOAELs for maternal (systemic) and
developmental toxicity were 840 and 2,520 mg/kg-day, respectively (Tyl et al., 1992).
J.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for 2-ethylhexanol follow the methodology discussed
in enHealth (2012). The approach used to develop drinking water guidance values is described in the
Australian Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
Oral
Two-year chronic studies have been conducted in rats and mice given oral gavage doses of 2ethylhexanol. The lowest NOAEL from these studies is 50 mg/kg-day, based on reduced body weight
and clinical signs in rats dosed with 150 and 500 mg/kg-day 2-ethylhexanol. The NOAEL of 50 mg/kgday will be used for determining the oral Reference Dose (RfD) and the drinking water guidance
value.
Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
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UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 1
UFD (database uncertainty) = 1
Oral RfD = 50/(10 x 10 x 1 x 1 x 1) = 50/100 = 0.5 mg/kg-day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (0.5 x 70 x 0.1)/2 = 1.75 mg/L
Cancer
2-Ethylhexanol was not carcinogenic to rats or mice in chronic oral studies. Therefore, a cancer
reference value was not derived.
K.

Human Health Hazard Assessment of Physico-Chemical Properties

2-Ethylhexanol does not exhibit the following physico-chemical properties:
•
•
•
7
A.

Explosivity
Flammability
Oxidising potential

ENVIRONMENTAL EFFECTS SUMMARY
Summary

2-Ethylhexanol is moderately toxic to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 4 lists the results of acute aquatic toxicity studies conducted on 2-ethylhexanol.
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Table 4
Test Species

Acute Aquatic Toxicity Studies on 2-Ethylhexanol
Endpoint

Results (mg/L)

Klimisch score

Reference

Fathead minnow

96-hour LC50

28.2

1

ECHA

Golden Orfe

96-hour LC50

17.1

1

ECHA

Daphnia magna

48-hour EC50

39

2

ECHA

Scenedesmus

72-hour EC50

11.5 (biomass)

2

ECHA

subspicatus

16.6 (growth rate)
EC10

3.2 (biomass)
5.3 (growth rate)

Chronic Studies
The 72-hour EC10 from an algal study using Scenedesmus subspicatus was 3.2 and 5.3 mg/L, based on
biomass and growth rate, respectively (ECHA). [Kl. score = 2]
C.

Terrestrial Toxicity

No studies are available.
D.

Calculation of PNEC

The PNEC calculations for 2-ethylhexanol follow the methodology discussed in DEWHA (2009).
PNEC water
Experimental results are available for three trophic levels. Acute EC50 values are available for fish
(17.1 mg/L), invertebrates (39 mg/L) and plants (11.5 mg/L). On the basis that the data consists of
short-term studies from three trophic levels, an assessment factor of 1,000 has been applied to the
lowest reported EC50 value of 11.5 mg/L for algae. The PNECwater is 0.012 mg/L.
PNEC sediment
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 0.027 mg/kg sediment wet weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (2.83/1280) x 1000 x 0.012
= 0.019
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
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PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + [0.2 x Kpsed/1000 x BDsolid]
= 0.8 + [0.2 x 4.22/1000 x 2400]
= 2.83
Where:
Kpsed = solid-water partition coefficient (L/kg)
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kpsed = Koc x foc
= 105.6 x 0.04
= 4.22
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for 2-ethylhexanol calculated
from EPISuite™ using log Kow is 105.6 L/kg .
foc = fraction of organic carbon in sediment = 0.04 [default]
PNEC soil
There are no toxicity data for terrestrial or soil organisms. Therefore, the PNECsoil was calculated
using the equilibrium partitioning method. The PNECsoil is 0.017 mg/kg soil dry weight.
The calculations are as follows:
PNECsoil = (Kpsoil/BDsoil) x 1000 x PNECwater
= (2.11/1500) x 1000 x 0.012
= 0.017
Where:
Kpsoil = soil-water partition coefficient (m3/m3)
BDsoil = bulk density of soil (kg/m3) = 1,500 [default]
PNECwater = predicted no effect concentration in water
Kpsoil = Koc x foc
= 105.6 x 0.02
= 2.11
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for 2-ethylhexanol calculated
from EPISuite™ using log Kow is 105.6 L/kg .
foc = fraction of organic carbon in soil = 0.02 [default]
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8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
2-Ethylhexanol is readily biodegradable; thus it does not meet the screening criteria for persistence.
Based on a measured log Kow of 2.9, 2-ethylhexanol does not meet the screening criteria for
bioaccumulation.
The 72-hour EC10 from an algal study on 2-ethylhexanol is >0.1 mg/L. The acute EC50 for 2ethylhexanol in fish, invertebrates and algae are >1 mg/L. Thus, 2-ethylhexanol does not meet the
screening criteria for toxicity.
Therefore, 2-ethylhexanol is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for 2-ethylhexanol.
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9

SCREENING ASSESSMENT

Chemical Name

2-Ethylhexanol

CAS No.

104-76-7

Overall PBT
Assessment 1

Chemical Databases of Concern Assessment
Step

Persistence Assessment Step

Listed as a COC on
relevant databases?

Identified as Polymer
of Low Concern

P criteria
fulfilled?

Other P Concerns

No

No

No

No

Not a PBT

Bioaccumulative
Assessment Step

Toxicity Assessment Step

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

No

No

2

Chronic
Toxicity

Risk
Assessment
Actions
Required3

2

2

2

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 2 - Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qualitative discussion of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Abbreviations and Acronyms

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

AICS

Australian Inventory of Chemical Substances

BCF

bioconcentration factor

CHO

Chinese hamster ovary

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

HGPRT

Hypoxanthine-guanine phosphoribosyltransferase

HHRA

enHealth Human Risk Assessment

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kg

kilograms

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L

litre

L/kg

litres per kilogram
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LC

lethal concentration

LD

lethal dose

LOAEL

lowest observed adverse effect level

m3

cubic metre

MCI

molecular connectivity index

mg/kg

milligrams per kilogram

mg/L

milligrammes per litre

mg/m

milligrams per cubic metre

mL

millilitre

mPa s

millipascal second

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEC

No Observed Adverse Effect Concentration

NOAEL

no observed adverse effect level

OECD

Organisation for Economic Co-operation and Development

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppm

parts per million

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

Reference Dose

SGG

Synthetic Greenhouse Gases

TG

Test Guideline

TOC

total organic carbon

USEPA

United States Environmental Protection Agency

3
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APPENDIX D.5
Qualitative Tier 2 Assessment
Alkanes, C11-15-isoConsistent with the assessment framework, the assessment for this Tier 2 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No Effect Concentrations (PNECs) for water and soil; and, providing a qualitative
discussion of risk. Each of these components is detailed within this attachment.

Background
Alkanes, C11-C15-iso is a chemical in a workover product (AMC FS2000) used in hydraulic fracturing
activities. The workover process is designed to remove any solids from the well and facilitate
placement of the pump. As part of this process, fluids and some coal fines are removed from the
well and transported to produced water ponds for management within produced water stream.
Once the well has been placed and commissioned, flowback and produced water is discharged into
the water gathering pipelines and conveyed to the water ponds/water treatment facilities for
treatment.
The purpose and maximum quantity for this chemical is summarised in Table 1. A safety data sheet
(SDS) for the workover product is included as Attachment 1.
Table 1

Initial and Underbalance Workover Fluid Chemicals

Chemical Name
Alkanes, C11-15-iso-

CAS No.

Use

Quantity1

90622-58-5

Activators,
Emulsifiers and
Neutralisers

NA

Volume Percent in Treatment (%)
CAS No = Chemical Abstracts Service Number
NA = quantity used varies
1

No data on alkanes, C11-15-iso- were located. Data for this dossier has been read-across from similar
hydrocarbon substances and from the C9-C14 aliphatic (<2% aromatics) hydrocarbons solvents
category used for the European Union Registration, Evaluation, Authorisation and Restriction of
Chemicals (EU REACH). The assessment of toxicity of this chemical was used to evaluate human
health exposure scenarios and is presented in Attachment 2. There are no carcinogenicity studies on
C9-C14 aliphatic (<2% aromatics) and, as a result, only a non-carcinogenic oral reference dose (RfD)
was calculated. A detailed discussion of the derivation of the oral RfD and drinking water guideline
values is presented in Attachment 2. Table 2 provides a summary of the derivation.
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Table 2

Oral Reference Doses and Derived Drinking Water Guidelines
Study

Critical
Effect/
Target
Organ(s)

NOAEL
(mg/kgday)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg-day)

Drinking
Water
Guideline
(mg/L)

13-week
oral
gavage
rat study

None

5000

300

17

60

Constituent
(CAS No.)

Alkanes, C11-15-iso(90622-58-5)

Refer to Attachment 2 for information on the key studies selected for oral reference dose and drinking water level
development.
CAS = Chemical Abstracts Service
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. This assessment
focuses on the aquatic invertebrate and fish species within the surface water resources and the soil
flora and fauna associated with releases to the soil.
The determination of toxicological reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment were
developed to assess aquatic receptors, and PNECs for soil were developed for terrestrial receptors.
Table 3 present the chemical, the endpoint, no observable effects concentration (NOEC) (milligrams
per litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). PNECs for sediment and soil are
detailed in Tables 4 and 5, respectively. Refer to Attachment 2 for the development of PNECs, or the
rational for PNECs that do not have a calculated PNEC.
Table 3
Constituents
Alkanes, C11-15-iso(90622-58-5)

PNECs Water – Tier 2 Chemicals
Endpoint
-

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

-

-

0.001a

(mg/L)

a PNEC

estimated using the quantitative structure activity relationship (QSAR) model PETRORISK v7.04.
EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.
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Table 4
Constituents

PNECs Sediment – Tier 2 Chemicals
Endpoint

Alkanes, C11-15-iso(90622-58-5)

a

EC50 or NOEC
(mg/kg wet wt)

Assessment
Factor

-

-

PNECsed
(mg/kg
wet wt)
260

PNEC estimated using the quantitative structure activity relationship (QSAR) model PETRORISK v7.04
EC50 = effects concentration – 50%
mg/kg wet wt = milligram per kilogram wet weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

a

Table 5
Constituents
Alkanes, C11-15-iso(90622-58-5)

PNECs Soil – Tier 2 Chemicals
Endpoint
a

EC50 or NOEC
(mg/kg dry wt)

Assessment
Factor

-

-

PNECsoil
(mg/kg
dry wt)
100

a PNEC

estimated using the quantitative structure activity relationship (QSAR) model PETRORISK v7.04
EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 2 chemical is provided in the following sections.

General Overview
The C11-C15 iso alkanes are comprised of complex aliphatic hydrocarbon solvents that contain >98%
aliphatic constituents with carbon numbers in the range of C11-C15 and less than 2% aromatic
constituents. The chemical constituents in this complex Unknown or Variable Composition, Complex
Reaction Products and Biological Materials (UVCB) substance may include straight chain (n-),
branched (iso-) and cyclic aliphatic hydrocarbons but have less than 2% aromatic hydrocarbons. The
molecular structure of alkanes, C11-15-iso is presented in Figure 1.
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Figure 1

Molecular Structure of Alkanes, C11-15-iso 1

Aliphatic hydrocarbons composed of branched (isoalkanes) and cyclic aliphatic hydrocarbons in the
C10 to C16 range have reported to be readily biodegradable to not inherently biodegradable. The
alkanes, C11-15-iso- are expected to highly absorb to sediment and soil. Alkanes, C11-15- iso- is
expected to have constituents with the potential to bioaccumulate.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for alkanes, C11-15-iso is included in the
dossier provided in Attachment 2. Based on physico-chemical properties and screening data detailed
below, the overall conclusion was that alkanes, C11-15-iso is not a PBT substance.

Human Health Hazards
The acute toxicity of C9-C14 aliphatic hydrocarbons (<2% aromatics), which includes the alkanes,
C11-15-iso-, is low by the oral, dermal and inhalation route. It is, however, an aspiration hazard. C9C14 aliphatic hydrocarbons (<2% aromatics) are not skin or eye irritants or a dermal sensitiser.
Repeated inhalation exposure of rats to a C9-C14 aliphatic, <2% aromatic hydrocarbon fluid showed
no target organ effects; oral exposures to very high doses of these hydrocarbons showed irritation to
the gastrointestinal tract and effects in the liver that likely represent an adaptive response to the
metabolism of the hydrocarbons and not a toxic response. C9-C14 aliphatic hydrocarbons (<2%
aromatics) are not genotoxic; nor do they exhibit any evidence of reproductive or developmental
toxicity in rats.
A 13-week oral gavage study was conducted on a C9-C14 aliphatic (<2% aromatic) hydrocarbon fluid
in rats. There were no adverse effects at 5,000 milligrams per kilogram-day (mg/kg-day), the highest
dose tested. The no observed adverse effect level (NOAEL) of 5,000 mg/kg-day was used to derive
the oral RfD and the drinking water guidance value (60 milligrams per litre [mg/L]).
Without management controls in place, there is the potential for human receptors to be exposed to
alkanes, C11-15-iso in hydraulic fracturing workover chemicals during stimulation and completion
operations and management of flowback and work-over fluids. Based on an assessment of land use
and an understanding of the project description provided in the Chemical Risk Assessment
Framework (Framework) developed for the Towrie Project Area and the Framework conceptual
exposure model (CEM), potential human receptors include:
1. Workers at the well lease involved with: blending, injection and recovery of hydraulic
fracturing and work-over fluids; recycling, reuse or disposal of recovered fluids including
beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases from the well lease to an adjacent water body.
2. Agricultural workers/residents at irrigation areas.
1

Source https://chem.nlm.nih.gov/chemidplus/rn/90622-58-5

4 of 7

Santos Ltd
Qualitative Tier 2 Assessment – Alkanes, C11-15-isoOctober 2020
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Unlike drilling there are no large volumes of premixed stimulation fluid systems stored on-site. The
primary fluid stored on-site is water, and chemicals are blended into the fluid stream as it is used.
Exposure of workers to stimulation fluid chemicals is possible via inadvertent spills and leaks, during
the recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and
during application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and incidental
ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance are used
to minimise human health exposure. As a result, petroleum workers, are also excluded from
assessment.
In the unlikely event of a release to ground at the well lease, the potential for exposures (other than
workers) is limited. The well pad sites are fenced and access is controlled, which limits access to the
public. If stimulation fluid chemicals are spilled to ground, then investigation, remediation and
rehabilitation activities would be implemented to address soil impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes and, as such, these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies. Releases from the gathering pipeline would be of higher potential
volumes but the flow back or workover fluid concentrations from an individual well would be diluted
with other waters from other wells also flowing in this gathering network.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and run-off with a general deficit
irrigation strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during stimulation and workover activities is considered low due to
the employment of mechanical equipment/processes, engineering controls (including secondary
containment) and other mitigation and management strategies. Similarly, there is a low potential for
human receptors exposed to residual chemicals in areas adjacent to a well lease that have been used
for the application of materials for beneficial reuse and to surface water bodies that may receive
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runoff from beneficial reuse applications. Finally, the probability of any surface related discharge
infiltrating subsurface soils and migrating to groundwater is very low.

Environmental Hazards
Based on an evaluation of aquatic toxicity tests in similar hydrocarbons, alkanes, C11-15-iso- has a
low acute toxicity concern to aquatic life. Acute toxicity towards aquatic invertebrates and algae is of
the same order of magnitude. However, fish were more sensitive in chronic toxicity testing (ECHA).
Alkanes, C11-15-iso is not expected to be readily biodegradable and contains constituents that have
the potential to bioaccumulate.
There are no toxicity data for sediment-dwelling organisms or soil organisms. Therefore, PNECs for
sediment and soil were calculated using the quantitative structure activity relationship (QSAR) model
PETRORISK v7.04. The QSAR model was also used to calculate a PNEC for water.
During the hydraulic fracturing process, there is the potential for environmental receptors to be
exposed to workover fluid chemicals such as alkanes, C11-15-iso. Pipelines (where treated water is
conveyed) can transect sensitive ecological areas (including Matters of National Environmental
Significance [MNES]). There is the concern of wildlife (terrestrial and aquatic receptors) and livestock
in the vicinity of the well leases to have adverse effects from potential exposures. Potential
environmental receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to a well lease, including
surface water features that have received runoff from an accidental release during hydraulic
fracturing activities or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied as
well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during hydraulic fracturing activities or loss of containment, or from
beneficial use applications.
4. Wildlife including livestock that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The hydraulic
fracturing activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are also low.
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Attachment 1

Safety Data Sheet

AMC FS2000
AMC

Chemwatch Hazard Alert Code: 0

Chemwatch: 25-1951

Issue Date: 12/16/2015

Version No: 4.1.1.1

Print Date: 12/08/2017

Safety Data Sheet according to WHS and ADG requirements

SECTION 1 IDENTIFICATION OF THE SUBSTANCE / MIXTURE AND OF THE COMPANY / UNDERTAKING
Product Identifier
Product name

AMC FS2000

Other means of
identification

Not Available

Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses

Drilling additive.

Details of the supplier of the safety data sheet
Registered company
name
Address

AMC
216 Balcatta Rd Balcatta WA 6021 Australia

Telephone

+61 8 9445 4000

Fax

+61 8 9445 4040

Website
Email

www.amcmud.com
amc@imdexlimited.com

Emergency telephone number
Association /
Organisation
Emergency telephone
numbers
Other emergency
telephone numbers

Not Available
1800 039 008 or +61 3 9573 3112,+800 2436 2255 +613 9573 3112
Not Available

SECTION 2 HAZARDS IDENTIFICATION
Classification of the substance or mixture
NON-HAZARDOUS CHEMICAL. NON-DANGEROUS GOODS. According to the WHS Regulations and the ADG Code.
CHEMWATCH HAZARD RATINGS
Min

Flammability
Toxicity
Body Contact
Reactivity
Chronic

0
0
0
0
0

Max

0 = Minimum
1 = Low
2 = Moderate
3 = High
4 = Extreme

Poisons Schedule

Not Applicable

Classification

Not Applicable

Label elements
Hazard pictogram(s)

Not Applicable

L.GHS.AUS.EN
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SIGNAL WORD

NOT APPLICABLE

Hazard statement(s)
Not Applicable

Precautionary statement(s) Prevention
Not Applicable

Precautionary statement(s) Response
Not Applicable

Precautionary statement(s) Storage
Not Applicable

Precautionary statement(s) Disposal
Not Applicable

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS
Substances
See section below for composition of Mixtures

Mixtures
CAS No

%[weight]

Name

Not Available

30-60

carrier fluid

Not Available

30-60

anionic water soluble polymer

balance

activators, emulsifiers and neutralisers

SECTION 4 FIRST AID MEASURES
Description of first aid measures

Eye Contact

Skin Contact

Inhalation
Ingestion

If this product comes in contact with eyes:
Wash out immediately with water.
If irritation continues, seek medical attention.
Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.
If skin or hair contact occurs:
Flush skin and hair with running water (and soap if available).
Seek medical attention in event of irritation.
If fumes, aerosols or combustion products are inhaled remove from contaminated area.
Other measures are usually unnecessary.
Immediately give a glass of water.
First aid is not generally required. If in doubt, contact a Poisons Information Centre or a doctor.

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 FIREFIGHTING MEASURES
Extinguishing media
There is no restriction on the type of extinguisher which may be used.
Use extinguishing media suitable for surrounding area.

Special hazards arising from the substrate or mixture
Fire Incompatibility

None known.

Advice for firefighters
Fire Fighting

Fire/Explosion Hazard
HAZCHEM

Use water delivered as a fine spray to control fire and cool adjacent area.
Do not approach containers suspected to be hot.
Non combustible.
Not considered a significant fire risk, however containers may burn.
Not Applicable

Issue Date: 12/16/2015
Print Date: 12/08/2017
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SECTION 6 ACCIDENTAL RELEASE MEASURES
Personal precautions, protective equipment and emergency procedures
See section 8

Environmental precautions
See section 12

Methods and material for containment and cleaning up
Minor Spills
Major Spills

Clean up all spills immediately.
Avoid breathing vapours and contact with skin and eyes.
Very slippery when spilled.|Do not use water initially, apply absorbent material such as sand, earth, sawdust or vermiculite
then shovel into suitable container for removal.|Then use large amounts of water to remove traces of the material|[AMC]

Personal Protective Equipment advice is contained in Section 8 of the SDS.

SECTION 7 HANDLING AND STORAGE
Precautions for safe handling
Safe handling
Other information

Limit all unnecessary personal contact.
Wear protective clothing when risk of exposure occurs.
Store in original containers.
Keep containers securely sealed.

Conditions for safe storage, including any incompatibilities
Suitable container
Storage incompatibility

20 kg plastic drums.
Avoid contamination of water, foodstuffs, feed or seed.

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION
Control parameters
OCCUPATIONAL EXPOSURE LIMITS (OEL)
INGREDIENT DATA
Not Available
EMERGENCY LIMITS
Ingredient

Material name

TEEL-1

TEEL-2

TEEL-3

AMC FS2000

Not Available

Not Available

Not Available

Not Available

Ingredient

Original IDLH

Revised IDLH

carrier fluid

Not Available

Not Available

anionic water soluble
polymer

Not Available

Not Available

MATERIAL DATA

Exposure controls
Appropriate engineering
controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed
engineering controls can be highly effective in protecting workers and will typically be independent of worker interactions
to provide this high level of protection.

Personal protection

Eye and face protection
Skin protection

Safety glasses with side shields
Chemical goggles.
Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants.
See Hand protection below

Chemwatch: 25-1951
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Hands/feet protection

Wear general protective gloves, eg. light weight rubber gloves.
The selection of suitable gloves does not only depend on the material, but also on further marks of quality which vary
from manufacturer to manufacturer. Where the chemical is a preparation of several substances, the resistance of the
glove material can not be calculated in advance and has therefore to be checked prior to the application.

Body protection

See Other protection below

Other protection

No special equipment needed when handling small quantities.
OTHERWISE:
Overalls.

Thermal hazards

Not Available

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
Information on basic physical and chemical properties
Appearance

Physical state

Milky viscous liquid with a mild solvent odour, dispersible in water.

Liquid

Relative density (Water =
1)

Odour

Not Available

Partition coefficient
n-octanol / water

Odour threshold

Not Available

Auto-ignition temperature
(°C)

pH (as supplied)

6.0-8.0

Not Available

Viscosity (cSt)

Initial boiling point and
boiling range (°C)

Not Available

Molecular weight (g/mol)

Evaporation rate

Not Available

Not Applicable
Not Available

Not Available

Not Applicable

Not Available

Decomposition
temperature

Melting point / freezing
point (°C)

Flash point (°C)

1.0-1.1

Not Applicable

Taste

Not Available

Explosive properties

Not Available

Not Applicable

Oxidising properties

Not Available

Upper Explosive Limit
(%)

Not Applicable

Surface Tension (dyn/cm
or mN/m)

Not Available

Lower Explosive Limit
(%)

Not Applicable

Volatile Component
(%vol)

Not Available

Flammability

Vapour pressure (kPa)

Not Available

Solubility in water (g/L)

Partly miscible

Vapour density (Air = 1)

Not Available

Gas group

Not Available

pH as a solution (1%)

Not Available

VOC g/L

Not Available

SECTION 10 STABILITY AND REACTIVITY
Reactivity
Chemical stability

See section 7
Product is considered stable and hazardous polymerisation will not occur.

Possibility of hazardous
reactions

See section 7

Conditions to avoid

See section 7

Incompatible materials

See section 7

Hazardous
decomposition products

See section 5

SECTION 11 TOXICOLOGICAL INFORMATION
Information on toxicological effects
Inhaled

Ingestion

The material is not thought to produce adverse health effects or irritation of the respiratory tract (as classified by EC
Directives using animal models). Nevertheless, good hygiene practice requires that exposure be kept to a minimum and
that suitable control measures be used in an occupational setting.
The material has NOT been classified by EC Directives or other classification systems as "harmful by ingestion". This is
because of the lack of corroborating animal or human evidence.
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The liquid may be miscible with fats or oils and may degrease the skin, producing a skin reaction described as non-allergic
contact dermatitis. The material is unlikely to produce an irritant dermatitis as described in EC Directives .

Skin Contact

Although the liquid is not thought to be an irritant (as classified by EC Directives), direct contact with the eye may
produce transient discomfort characterised by tearing or conjunctival redness (as with windburn).

Eye

Long-term exposure to the product is not thought to produce chronic effects adverse to health (as classified by EC
Directives using animal models); nevertheless exposure by all routes should be minimised as a matter of course.

Chronic

AMC FS2000

TOXICITY

IRRITATION

Not Available

Not Available

1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's SDS.
Unless otherwise specified data extracted from RTECS - Register of Toxic Effect of chemical Substances

Legend:

Acute Toxicity

Carcinogenicity

Skin Irritation/Corrosion

Reproductivity

Serious Eye
Damage/Irritation

STOT - Single Exposure

Respiratory or Skin
sensitisation

STOT - Repeated
Exposure

Mutagenicity

Aspiration Hazard
Legend:

– Data available but does not fill the criteria for classification
– Data available to make classification
– Data Not Available to make classification

SECTION 12 ECOLOGICAL INFORMATION
Toxicity

AMC FS2000

ENDPOINT

TEST DURATION (HR)

SPECIES

VALUE

SOURCE

Not
Available

Not Available

Not Available

Not
Available

Not
Available

Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Information - Aquatic
Toxicity 3. EPIWIN Suite V3.12 (QSAR) - Aquatic Toxicity Data (Estimated) 4. US EPA, Ecotox database - Aquatic Toxicity
Data 5. ECETOC Aquatic Hazard Assessment Data 6. NITE (Japan) - Bioconcentration Data 7. METI (Japan) Bioconcentration Data 8. Vendor Data

Legend:

- Fish : LC50/Danio rerio /96 hours gt; 100 mg/L (OECD 203) (Based on the toxicity of the components using the Conventional Method.)|- Daphnids :
EC50/Daphnia magna /48 hours gt; 100 mg/L (OECD 202) (Based on the toxicity of the components using the Conventional Method.)|- Algae :
IC50/Scenedesmus subspicatus /72 hours gt; 100 mg/L (OECD 201) (Based on the toxicity of the components using the Conventional Method.)|Hydrolysis: Does not hydrolyse.|Biodegradation: Not readily biodegradable.|[AMC]
May be harmful to fauna if not disposed of according to Section 13 and legislative requirements. [AMC]

Persistence and degradability
Ingredient

Persistence: Water/Soil

Persistence: Air

No Data available for all ingredients

No Data available for all ingredients

Bioaccumulative potential
Ingredient

Bioaccumulation
No Data available for all ingredients

Mobility in soil
Ingredient

Mobility
No Data available for all ingredients

SECTION 13 DISPOSAL CONSIDERATIONS
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Waste treatment methods
Product / Packaging
disposal

Product and packaging must be disposed of in accordance with local regulations. Clean packaging material should
subjected to waste disposal schemes (recycling/reuse etc) according to local legislation. |[AMC]

SECTION 14 TRANSPORT INFORMATION
Labels Required
Marine Pollutant
HAZCHEM

NO
Not Applicable

Land transport (ADG): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Air transport (ICAO-IATA / DGR): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Sea transport (IMDG-Code / GGVSee): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Transport in bulk according to Annex II of MARPOL and the IBC code
Not Applicable

SECTION 15 REGULATORY INFORMATION
Safety, health and environmental regulations / legislation specific for the substance or mixture
National Inventory

Status

Australia - AICS

Y

Canada - DSL

Y

Canada - NDSL

Y

China - IECSC

Y

Europe - EINEC / ELINCS /
NLP

Y

Japan - ENCS

Y

Korea - KECI

Y

New Zealand - NZIoC

Y

Philippines - PICCS

Y

USA - TSCA

Y

Legend:

Y = All ingredients are on the inventory
N = Not determined or one or more ingredients are not on the inventory and are not exempt from listing(see specific
ingredients in brackets)

SECTION 16 OTHER INFORMATION
Other information
Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent review by the
Chemwatch Classification committee using available literature references.
The SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are
Risks in the workplace or other settings.

Definitions and abbreviations
PC－TWA: Permissible Concentration-Time Weighted Average
PC－STEL: Permissible Concentration-Short Term Exposure Limit
IARC: International Agency for Research on Cancer
ACGIH: American Conference of Governmental Industrial Hygienists
STEL: Short Term Exposure Limit
TEEL: Temporary Emergency Exposure Limit。
IDLH: Immediately Dangerous to Life or Health Concentrations
OSF: Odour Safety Factor
NOAEL :No Observed Adverse Effect Level
LOAEL: Lowest Observed Adverse Effect Level
TLV: Threshold Limit Value
LOD: Limit Of Detection
OTV: Odour Threshold Value
BCF: BioConcentration Factors
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Attachment 2

Risk Assessment Dossier

ALKANES, C11-15-ISOThis dossier on alkanes, C11-15-iso- presents the most critical studies pertinent to the risk
assessment of alkanes, C11-15-iso- in its use in hydraulic fracturing fluids. It does not represent an
exhaustive or critical review of all available data. The information presented in this dossier was
obtained primarily from the ECHA database that provides information on chemicals that have been
registered under the EU REACH (ECHA). Where possible, study quality was evaluated using the
Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Alkanes, C11-15-iso- was not identified in chemical databases
used by NICNAS as an indicator that the chemical is of concern and is not a PBT substance. Alkanes,
C11-15-iso- was assessed as a tier 2 chemical for chronic toxicity. Therefore, alkanes, C11-15-iso- is
classified overall as a tier 2 chemical and requires a hazard assessment and qualitative assessment of
risk.
1

BACKGROUND

The C11-C15-iso- alkanes are comprised of complex aliphatic hydrocarbon solvents that contain
>98% aliphatic constituents with carbon numbers in the range of C11-C15 and less than 2% aromatic
constituents. The chemical constituents in this complex UVCB substance may include straight chain
(n-), branched (iso-) and cyclic aliphatic hydrocarbons but have less than 2% aromatic hydrocarbons.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Alkanes, C11-15-isoCAS RN: 90622-58-5
Molecular formula: Not available (UVCB substance)
Molecular weight: Not available (UVCB substance)
Synonyms: Alkanes, C11-15-iso-; C11-15 isoalkanes
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Alkanes, C12-14-iso(CAS No. 68551-19-9)*
Property

Klimisch
score

Reference

2

ECHA

101.3 kPa

Colourless liquid with a faint odour at
20°C.

Melting point

-114°C

2

ECHA

Boiling point

189 to 206°C

2

ECHA

Physical state at 20°C and
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1

Property

Value

Klimisch
score

Reference

Density

0.76 g/cm3 @ 15°C

2

ECHA

Vapour pressure

0.04 kPa @ 20°C (calculated)

2

ECHA

Partition coefficient (log
Kow)

Not determined (UVCB substance)

-

-

Water solubility

Not determined (UVCB substance)

-

-

Flash point

67°C

2

ECHA

Auto flammability

>200°C

2

ECHA

Viscosity

1.77 mm2/s @ 20°C

2

ECHA

*Data on alkanes, C11-15-iso- are unavailable; thus, information is read-across from alkanes, C12-14-iso-.

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No other specific environmental regulatory controls or
concerns were identified within Australia and internationally for C12-C14 iso alkanes.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Aliphatic hydrocarbons composed of branched (isoalkanes) and cyclic aliphatic hydrocarbons in the
C10 to C16 range have reported to be readily biodegradable to not inherently biodegradable. The
alkanes, C11-15-iso- are expected to highly absorb to sediment and soil. Alkanes, C11-15- iso- is
expected to have constituents with the potential to bioaccumulate.
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B.

Biodegradation

In an OECD 301F test, hydrocarbons, C10-C13, isoalkanes, cyclics (<2% aromatics) degraded 89.8%
after 28 days, indicating ready biodegradation (ECHA) [Kl. score = 2].
In an OECD 301F test, hydrocarbons C12-16, isoalkanes, cyclics (<2% aromatics) degraded 22% after
28 days and 50% after 70 days, indicating inherent biodegradation (ECHA) [Kl. score 2].
In a USEPA OTS 796.3100 aerobic aquatic biodegradation test, hydrocarbons, C13-C15, isoalkanes,
cyclics (<2% aromatics) degraded 16.95% after 24 days and 20.62% after 31 days, indicating that it is
not inherently but ultimately biodegradable (ECHA) [Kl. score = 2].
In a USEPA OTS 796.3100 aerobic aquatic biodegradation test, hydrocarbons, C12-C13, isoalkanes,
cyclics (<2% aromatics) degraded 12.69% after 24 days and 13.69% after 31 days, indicating that it is
not inherently but ultimately biodegradable (ECHA) [Kl. score = 2].
Overall, alkanes, C12-14-iso- are expected to ultimately biodegrade in the environment.
C.

Environmental Distribution

Alkanes, C11-15-iso- is a UVCB substance. The standard tests to determine the Koc are for single
substances and not for UVCB substances. Therefore, a Koc value for C11-15-iso- was not determined.
The calculated Koc values for linear aliphatic hydrocarbons dodecane and tetradecane are 110,000
and 759,000 L/kg, respectively, using SPARC v4.2 program in the CONCAWE Library of PETRORISK
(ECHA). These values suggest that alkanes, C11-15-iso- will highly absorb to sediment and soil.
D.

Bioaccumulation

Alkanes, C11-15-iso- is a UVCB substance. The calculated BCF values for linear aliphatic compounds
undecane (C11), dodecane (C12), and tetradecane (C14) are 337.8, 790.9, and 962.9 L/kg,
respectively, using the BCFWIN V2.16 model within EPISuite 3.12. The predicted BCFs for
hydrocarbons are considered to be generally overly conservative because biotransformation is not
quantitatively taken into account. For these linear aliphatic hydrocarbons, the values indicate that
they are not expected to bioaccumulate.
6
A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

The acute toxicity of C9-C14 aliphatic hydrocarbons (<2% aromatics), which includes the alkanes,
C11-15-iso-, is low by the oral, dermal and inhalation route. It is, however, an aspiration hazard. C9C14 aliphatic hydrocarbons (<2% aromatics) are not skin or eye irritants or a dermal sensitiser.
Repeated inhalation exposure of rats to a C9-C14 aliphatic, <2% aromatic hydrocarbon fluid showed
no target organ effects; oral exposures to very high doses of these hydrocarbons showed irritation to
the gastrointestinal tract and effects in the liver that likely represent an adaptive response to the
metabolism of the hydrocarbons and not a toxic response. C9-C14 aliphatic hydrocarbons (<2%
aromatics) are not genotoxic; nor do they exhibit and evidence of reproductive or developmental
toxicity in rats.
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B.

Acute Toxicity

The oral LD50 in rats for C9-C14 aliphatic, <2% aromatic hydrocarbon fluids is >5,000 mg/kg (ECHA)
[Kl. score = 2].
The 4-hour inhalation LC50 in rats for C9-C14 aliphatic, <2% aromatic hydrocarbon fluids is > 4,951
mg/m3 [ECHA) [Kl. scores =1 and 2].
The dermal LD50 in rats for C9-C14 aliphatic, <2% aromatic hydrocarbon fluids is >5,000 mg/kg
(ECHA) [Kl. score = 2].
C.

Irritation

The C9-C14 aliphatic, <2% aromatic hydrocarbon fluids are neither skin nor eye irritants (ECHA) [Kl.
scores = 1 and 2].
D.

Sensitisation

C9-C14 aliphatic, <2% aromatic hydrocarbon fluids were not skin sensitisers when tested in guinea
pig maximisation tests (ECHA) [Kl. score = 2].
A C9-C14 aliphatic, <2% aromatic hydrocarbon fluid showed no indication of skin sensitisation in a
human repeated insult patch test (ECHA).
E.

Repeated Dose Toxicity

Oral
Male and female rats were dosed by oral gavage with 0, 500, 2,500 or 5,000 mg/kg with a C9- C14
aliphatic (<2% aromatic) hydrocarbon fluid 7 days/week for 13 weeks. Additional groups of animals
were dosed with 0 or 5,000 mg/kg for 13 weeks, followed by a 4-week recovery period. There were
dose-related changes in the hematology and serum chemistry parameters which were consistent
with changes seen in the liver. Hepatocellular hypertrophy (liver cell enlargement) were seen in both
males and females in all dose groups and were reversible. The liver effects were not considered to
be an indication of toxicity but an adaptive response due to the metabolism of the hydrocarbons.
There were also mucosal thickening and other signs of irritation to the stomach and anus, which
appeared to be the direct result of high-dose intubation of a locally irritating material. All treatmentrelated effects were reversible within the 4-week recovery period. The NOAEL for systemic effects in
this study is considered to be 5,000 mg/kg-day (ECHA) [Kl. score = 1].
Inhalation
Male and female rats were exposed by inhalation to 0, 2,600, 5,200, or 10,400 mg/m3 of a C9-C14
aliphatic (<2% aromatic) hydrocarbon fluid, 6 hours/day, 5 days/week for 13 weeks. There were no
mortality or effects in either the hematology or the serum chemistry parameters. The male rats at all
dose levels had increased liver and kidney weights; male heart weights were also increased at
10,400 mg/m3 and kidney weights were increased in the 10,400 mg/m3 group. Kidney effects
indicative of alpha-2u-globulin nephropathy were observed at all dose levels. There were no other
effects that were considered to be treatment-related. The alpha-2u-nephropathy in the male rats
are not considered to be relevant to humans; for the organ weight changes other than the male
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kidneys, there were no corresponding histopathologic changes. The NOAEL for this study is 10,400
mg/m3, the highest exposure concentration tested (ECHA) [Kl. score = 1].
Dermal
No studies are available.
F.

Genotoxicity

In Vitro Studies
The key in vitro genotoxicity studies on C9-C14 aliphatic hydrocarbons (<2% aromatics) are
presented in Table 3.
Table 3

In vitro Genotoxicity Studies on C9-C14 Aliphatic Hydrocarbons
(≤2% Aromatics)
Test System

Results*

Klimisch
Score

Reference

-S9

+S9

Bacterial reverse mutation (S.
typhimurium and E. coli strains)

-

-

1

ECHA

Mammalian cell gene mutation

-

-

2

ECHA

-

-

1

ECHA

(Chinese hamster V 79 cells)
Chromosomal aberration
(human lymphocytes)
*+, positive; -, negative

In Vivo Studies
In two separate studies involving two different C9-C14 aliphatic (<2% aromatic) hydrocarbon fluids,
male and female CD-1 mice were given a single oral gavage dose at concentrations of 0, 1,250,
2,500, or 5,000 mg/kg. The frequency of micronucleated polychromatic erythrocytes was not
significantly increased in the treated mice compared to that in the controls (ECHA) [Kl. Score = 1].
In two separate dominant lethal studies involving two different C9-C14 aliphatic (<2% aromatic)
hydrocarbon fluids, male rats were exposed 6 hours/day for 5 consecutive days to exposure
concentrations of 0, 300, or 900 ppm. There was no evidence of a mutagenic response in the treated
rats (ECHA) [Kl. score = 2].
G.

Carcinogenicity

No carcinogenicity studies are available on the C9-C14 aliphatic (<2% aromatic) hydrocarbon fluids.
H.

Reproductive Toxicity

A C9-C14 aliphatic (<2% aromatic) hydrocarbon fluid was tested in a combined repeated dose
toxicity study with a reproductive/developmental toxicity screening test (OECD 422). Male and
female SD rats were given oral gavage doses of 0, 25, 150, or 1,000 mg/kg-day. There was no

Revision date: August 2020

5

indication of reproductive toxicity at any dose level. The NOAEL for reproductive toxicity is 1,000
mg/kg-day, the highest dose tested (ECHA) [Kl. score = 1].
A C9-C14 aliphatic, <2% aromatic hydrocarbon fluid was tested in a reproductive/developmental
toxicity screening test (OECD 421). Male and female SD rats were given oral gavage doses of 0, 100,
300, or 1,000 mg/kg-day. There was no indication of reproductive toxicity or any effects on the
endocrine system at any dose level. The NOAEL for reproductive toxicity is 1,000 mg/kg-day, the
highest dose tested (ECHA) [Kl. score = 1].
I.

Developmental Toxicity

A C9-C14 aliphatic (<2% aromatic) hydrocarbon fluid was tested in a rat pre-natal developmental
toxicity study. Pregnant female rats were exposed by inhalation to 0, 300 or 900 ppm for 6
hours/day during gestation days 6 to 15. There was no evidence of maternal or developmental
toxicity at either exposure level. The NOAEL for this study is 900 ppm (ECHA) [Kl. score = 1].
Another C9-C14 aliphatic, <2% aromatic hydrocarbon fluid was tested in a rat pre-natal
developmental toxicity study. Pregnant female rats were exposed by inhalation to 0, 300 or 900 ppm
for 6 hours/day during gestation days 6 to 15. There was no evidence of maternal or developmental
toxicity at either exposure level. The NOAEL for this study is 900 ppm (ECHA) [Kl. score = 1].
J.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for alkanes, C11-15-iso- follow the methodology
discussed in enHealth (2012). The approach used to develop drinking water guidance values is
described in the Australian Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
Oral
A 13-week oral gavage study was conducted on a C9-C14 aliphatic (<2% aromatic) hydrocarbon fluid
in rats. There were no adverse effects at 5,000 mg/kg-day, the highest dose tested. The NOAEL of
5,000 mg/kg-day will be used to derive the oral reference dose and the drinking water guidance
value for alkanes, C11-15-iso-.
Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 3
UFD (database uncertainty) = 1
Oral RfD = 5,000/(10 x 10 x 1 x 3 x 1) = 5,000/300 = 17 mg/kg-day
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Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (17 x 70 x 0.1)/2 = 60 mg/L
Cancer
No carcinogenicity studies are available on C9-C14 aliphatic (<2% aromatic) hydrocarbon fluids. Thus,
a cancer reference value was not derived for alkanes, C11-15-iso-.
K.

Human Health Hazard Assessment Of Physico-Chemical Properties

Alkanes, C11-15-iso- do not exhibit the following physico-chemical properties:
•
•
•
7
A.

Explosivity
Flammability
Oxidising potential

ENVIRONMENTAL HAZARD ASSESSMENT
Summary

Alkanes, C11-15-iso- has a low acute toxicity concern to aquatic life.
B.

Aquatic Toxicity

Acute Studies
Table 4 lists the results of acute aquatic toxicity studies conducted on hydrocarbons, C10-C12,
isoalkanes (<2% aromatics).
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Table 4

Acute Aquatic Toxicity Studies on C10-C12 Isoalkanes (<2% Aromatics)*

Test Substance

Test Species

Endpoint

Results
(mg/L)
[WAF]

Kl.
score

Hydrocarbons, C10-C12, isoalkanes
(<2% aromatics)

Oncorhynchus mykiss

96-hour LL50

>1,000

1

Hydrocarbons, C10-C12, isoalkanes
(<2% aromatics)

Daphnia magna

48-hour LL50

>1,000

1

Hydrocarbons, C10-C12, isoalkanes
(<2% aromatics)

Pseudokirchnerella
subcapitata

72-hour LL50

>1,000

1

72-hour
NOELR

1,000

*All studies used the water accommodated fractions (WAFs) of the test substance.

Chronic Studies
The 28-day NOELR (No Observed Effect Loading Rate) for hydrocarbons, C11-13, isoalkanes (<2%
aromatics) in freshwater fish is 0.316 mg/L based on growth. The value for NOELR was estimated by
QSAR model – Petrotox. This model combines a partitioning model used to calculate the aqueous
concentration of hydrocarbon components with the Target Lipid Model used to calculate acute and
chronic toxicity of non-polar narcotic chemicals. Petrotox computes toxicity based on the summation
of the aqueous-phase concentrations of hydrocarbon block(s) that represent a hydrocarbon
substance and membrane-water partition coefficients that describe the partitioning of the
hydrocarbons between the water and organism (ECHA) [Kl. score = 2].
The 21-day NOELR for hydrocarbons, C11-13, isoalkanes (<2% aromatics) for Daphnia is 1 mg/L
based on reproduction (ECHA) [Kl. score = 1].
C.

Terrestrial Toxicity

No studies are available.
D.

Calculation of PNEC

The PNEC calculations for alkanes, C11-15-iso- follow the methodology:
PNEC water
Using the QSAR model PETRORISK v7.04, the estimated PNECwater value for C11-15-iso- is 0.001 mg/L
[Kl. score = 2].
PNEC sediment
Using the QSAR model PETRORISK, v7.04 the estimated PNECsediment value for C11-15-iso- is 260
mg/kg soil wet weight (CONCAWE) [Kl. score = 2].
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PNEC soil
Using the QSAR model PETRORISK v7.04, the estimated PNECsediment value for C11-15-iso- is 100
mg/kg soil wet weight (CONCAWE) [Kl. score = 2].
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Based on the existing studies for similar substances, alkanes, C11-15-iso- is not expected to be
readily biodegradable. Thus, alkanes, C11-15-iso- meets the screening criteria for persistence.
Alkanes, C11-15-iso- is a UVCB substance that contains constituents that have the potential to
bioaccumulate. Thus, alkanes, C11-15-iso- meets the screening criteria for bioaccumulation.
Hydrocarbons, C10-C12, isoalkanes (<2% aromatics) did not exhibit acute toxicity to fish,
invertebrates or algae at WAF up to 1,000 mg/L. Thus, alkanes, C11-15-iso- is not expected to meet
the screening criteria for toxicity.
The overall conclusion is that alkanes, C11-15-iso- is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for alkanes, C11-15-iso-.
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9

SCREENING ASSESSMENT

Chemical Name

Alkanes, C11-15-iso-

CAS No.

90622-58-5

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

Yes

1

2

Risk Assessment Actions
Required3

2

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 2 - Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qualitative discussion of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

AICS

Australian Inventory of Chemical Substances

BCFWIN

USEPA EPISuite model used to estimate bioconcentration factors

BCF

bioconcentration factor

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EU

European Union

g/cm

grams per cubic centimetre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kilopascal

L

litre

3
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L/kg

litres per kilogram

LC

lethal concentration

LD

lethal dose

LL

lethal level

mg/kg

milligrams per kilogram

mg/kg-day

milligrams per kilogram per day

mg/L

milligrams per litre

mg/m3

milligrams per cubic metre

mm2/s

square millimetres per second

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

NOELR

no observed effect loading rate

OECD

Organisation for Economic Co-operation and Development

OTS

Office of Toxic Substances

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppm

parts per million

QSAR

quantitative structure activity relationship

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SD

Sprague Dawley

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency

UVCB

Unknown or Variable Composition, Complex Reaction Products and Biological
Materials

WAF

water accommodated fraction
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APPENDIX D.6
Qualitative Tier 2 Assessment
Isotridecanol, ethoxylated
Consistent with the assessment framework, the assessment for this Tier 2 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No Effect Concentrations (PNECs) for water and soil; and, providing a qualitative
discussion of risk. Each of these components is detailed within this attachment.

Background
Isotridecanol, ethoxylated is a chemical in a workover product (AMC FS2000) used in hydraulic
fracturing activities. The workover process is designed to remove any solids from the well and
facilitate placement of the pump. As part of this process, fluids and some coal fines are removed
from the well and transported to produced water ponds for management within the produced water
stream. Once the well has been placed and commissioned, flowback and produced water is
discharged into the water gathering pipelines and conveyed to the water ponds/water treatment
facilities for treatment.
The purpose and maximum quantity for this chemical is summarized in Table 1. A safety data sheet
(SDS) for the workover product is included as Attachment 1.
Table 1

Initial and Underbalance Workover Fluid Chemicals

Chemical Name
Isotridecanol, ethoxylated-

CAS No.

Use

Quantity1

69011-36-5

Activators,
Emulsifiers and
Neutralisers

NA

Volume Percent in Treatment (%)
CAS No = Chemical Abstracts Service Number
NA = quantity used varies
1

The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 2. There are no carcinogenicity studies on isotridecanol,
ethoxylated. The alcohol ethoxylates C12-13AE6.5 and C14-15AE7 were not carcinogenic to rats in a twoyear dietary study. Thus, a cancer reference value was not derived and, as a result, only a noncarcinogenic oral reference dose (RfD) was calculated. A detailed discussion of the derivation of the
oral RfD and drinking water guideline values is presented in the attachment. Table 2 provides a
summary of the derivation.
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Table 2

Oral Reference Doses and Derived Drinking Water Guidelines
Study

Critical
Effect/
Target
Organ(s)

NOAEL
(mg/kgday)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg-day)

Drinking
Water
Guideline
(mg/L)

2-year
dietary
study in
rats

Increased
organ
weight

50

100

0.5

1.8

Constituent
(CAS No.)
Isotridecanol,
ethoxylated
(69011-36-5)

Refer to Attachment 2 for information on the key studies selected for oral reference dose and drinking water level
development.
CAS = Chemical Abstracts Service
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. This assessment
focuses on the aquatic invertebrate and fish species within the surface water resources and the soil
flora and fauna associated with releases to the soil.
The determination of toxicological reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment were
developed to assess aquatic receptors, and PNECs for soil were developed for terrestrial receptors.
Table 3 present the chemical, the endpoint, no observable effects concentration (NOEC) (milligrams
per litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). PNECs for sediment and soil are
detailed in Tables 4 and 5, respectively. Refer to Attachment 2 for the development of PNECs, or the
rational for PNECs that do not have a calculated PNEC.
Table 3
Constituents
Isotridecanol, ethoxylated
(69011-36-5)

PNECs Water – Tier 2 Chemicals
Endpoint
-

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

-

-

0.140a

(mg/L)

a PNEC

water for isotridecanol, ethoxylated is the ANZECC Water Quality Guideline – Freshwater Trigger Value for Alcohol
Ethoxylates (AE).
EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.
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Table 4
Constituents

PNECs Sediment – Tier 2 Chemicals
Endpoint

Isotridecanol, ethoxylated
(69011-36-5)

a

EC50 or NOEC
(mg/kg wet wt)

Assessment
Factor

-

-

PNECsed
(mg/kg
wet wt)
0.71

Calculated using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg wet wt = milligram per kilogram wet weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.
a

Table 5
Constituents
Isotridecanol, ethoxylated
(69011-36-5)

PNECs Soil – Tier 2 Chemicals
Endpoint
a

EC50 or NOEC
(mg/kg dry wt)

Assessment
Factor

-

-

PNECsoil
(mg/kg
dry wt)
0.56

a Calculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this TIer 2 chemical is provided in the following sections.

General Overview
Alcohol ethoxylates (AE) are a class of non-ionic surfactants that have the basic structure Cx-yAEn. The
subscript (x-y) following the ‘C’ indicates the range of carbon chain units. The hydrocarbon chain can
be either linear or branched. AEs also contain an ethylene oxide (E) chain attached to the alcohol.
The degree of ethylene oxide polymerisation is indicated by the subscript (n) which indicates the
average number of ethylene oxide units. Isotridecanol, ethoxylated has an average number of 1 to
2.5 moles of ethylene oxide (EO) units.
Isotridecanol, ethoxylated is a substance of unknown or variable composition, complex reaction
products or biological materials (UVCB). A representative molecular structure of an AE is presented
in Figure 1.

3 of 7

Santos Ltd
Qualitative Tier 2 Assessment – Isotridecanol, ethoxylated
October 2020

Figure 1

Representative Molecular Structure of Isotridecanol, ethoxylated 1

Isotridecanol, ethoxylated is readily biodegradable. It has a low potential for bioaccumulation and a
moderate potential for absorption to soil and sediment.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for isotridecanol, ethoxylated is
included in the dossier provided in Attachment 2. Based on physico-chemical properties and
screening data detailed below, the overall conclusion was that the chemical is not a PBT substance.

Human Health Hazards
The acute toxicity of isotridecanol, ethoxylates is low by the oral and dermal routes. The skin
irritation rabbit studies on isotridecanol, ethoxylated and similar alcohol ethoxylates show that the
degree of irritation depends on the testing conditions and length of the exposure period. Human
patch studies on these alcohol ethoxylates do not support a skin irritant classification. Isotridecanol,
ethoxylated with EO units of 1 to <2.5 are not irritating to the eyes of rabbits. Isotridecanol,
ethoxylated is not a skin sensitiser.
Repeated dose toxicity studies on alcohol ethoxylates similar to isotridecanol, ethoxylates in rats do
not indicate any target organ effects. These alcohol ethoxylates are not genotoxic or carcinogenic
and have a low potential for reproductive and developmental toxicity.
A two-year dietary study in rats has been conducted on a similar alcohol ethoxylate (C12-13AE6.5)
(HERA, 2009). The no observed adverse effects level (NOAEL) from this study is 50 milligrams per
kilogram-day (mg/kg-day) based on increased organ weights. The NOAEL was used to derive the oral
RfD and the drinking water guidance value (1.8 milligrams per litre [mg/L]).
Without management controls in place, there is the potential for human receptors to be exposed to
isotridecanol, ethoxylated in hydraulic fracturing workover chemicals during stimulation and
completion operations and management of flowback and work-over fluids. Based on an assessment
of land use and an understanding of the project description provided in the Chemical Risk
Assessment Framework (Framework) developed for the Towrie Project Area and the Framework
conceptual exposure model (CEM), potential human receptors include:
1. Workers at the well lease involved with blending, injection and recovery of hydraulic
fracturing and work-over fluids; recycling, reuse or disposal of recovered fluids including
beneficial reuse activities such as land applications of drilling materials and dust
suppression; and mitigating releases from the well lease to an adjacent water body.
2. Agricultural workers/residents at irrigation areas.

1

Source https://echa.europa.eu/brief-profile/-/briefprofile/100.105.729
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In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Unlike drilling there are no large volumes of premixed stimulation fluid systems stored on-site. The
primary fluid stored on-site is water, and chemicals are blended into the fluid stream as it is used.
Exposure of workers to stimulation fluid chemicals is possible via inadvertent spills and leaks, during
the recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and
during application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
In the unlikely event of a release to ground at the well lease, the potential for exposures (other than
workers) is limited. The well pad sites are fenced and access is controlled, which limits access to the
public. If stimulation fluid chemicals are spilled to ground, then investigation, remediation and
rehabilitation activities would be implemented to address soil impacts.
On-lease storage may utilize tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes and, as such, these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies. Releases from the gathering pipeline would be of higher potential
volumes, but the flow back or workover fluid concentrations from an individual well would be
diluted with other waters from other wells also flowing in this gathering network.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and run-off with a general deficit
irrigation strategy employed and are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during stimulation and workover activities are considered low due to
the employment of mechanical equipment/processes, engineering controls (including secondary
containment) and other mitigation and management strategies. Similarly, there is a low potential for
human receptors exposed to residual chemicals in areas adjacent to a well lease that have been used
for the application of materials for beneficial reuse and to surface water bodies that may receive
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runoff from beneficial reuse applications. Finally, the probability of any surface related discharge
infiltrating subsurface soils and migrating to groundwater is very low.

Environmental Hazards
In standard aquatic toxicity tests, isotridecanol, ethoxylated is of moderate toxicity concern to
aquatic organisms. Acute toxicity towards fish, aquatic invertebrates and algae is of the same order
of magnitude (ECHA).
Isotridecanol, ethoxylated is biodegradable and does not persist in the environment. The chemical
also has a low potential for bioaccumulation.
Isotridecanol, ethoxylated is an alcohol ethoxylate (AE). The Australian and New Zealand
Environment and Conservation Council (ANZECC) has established a water quality guideline (ANZECC
& ARMCANZ, 2000) with a freshwater trigger value of 0.14 mg/L for AE. This value was derived using
data normalised to an alkyl chain length of C13.3 and EO of 8.2 using the statistical distribution
method with 95% protection.
There are no toxicity data for sediment-dwelling organisms or soil organisms. Therefore, PNECs for
sediment and soil were calculated using the equilibrium partitioning method.
During the hydraulic fracturing process, there is the potential for environmental receptors to be
exposed to workover fluid chemicals such as isotridecanol, ethoxylated. Pipelines (where treated
water is conveyed) can transect sensitive ecological areas (including Matters of National
Environmental Significance [MNES]). There is the concern of wildlife (terrestrial and aquatic
receptors) and livestock in the vicinity of the well leases to have adverse effects from potential
exposures. Potential environmental receptors include:
• Wildlife and livestock accessing the well lease and areas adjacent to a well lease, including
surface water features, that have received runoff from an accidental release during
hydraulic fracturing activities or loss of containment.
• Wildlife and livestock accessing areas of the well lease where materials have been applied as
well as accessing stored materials in pits and turkey nests.
• Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during hydraulic fracturing activities or loss of containment, or from
beneficial reuse applications.
• Wildlife including livestock that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The hydraulic
fracturing activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
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groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are also low.
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Attachment 1

Safety Data Sheet

AMC FS2000
AMC

Chemwatch Hazard Alert Code: 0

Chemwatch: 25-1951

Issue Date: 12/16/2015

Version No: 4.1.1.1

Print Date: 12/08/2017

Safety Data Sheet according to WHS and ADG requirements

SECTION 1 IDENTIFICATION OF THE SUBSTANCE / MIXTURE AND OF THE COMPANY / UNDERTAKING
Product Identifier
Product name

AMC FS2000

Other means of
identification

Not Available

Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses

Drilling additive.

Details of the supplier of the safety data sheet
Registered company
name
Address

AMC
216 Balcatta Rd Balcatta WA 6021 Australia

Telephone

+61 8 9445 4000

Fax

+61 8 9445 4040

Website
Email

www.amcmud.com
amc@imdexlimited.com

Emergency telephone number
Association /
Organisation
Emergency telephone
numbers
Other emergency
telephone numbers

Not Available
1800 039 008 or +61 3 9573 3112,+800 2436 2255 +613 9573 3112
Not Available

SECTION 2 HAZARDS IDENTIFICATION
Classification of the substance or mixture
NON-HAZARDOUS CHEMICAL. NON-DANGEROUS GOODS. According to the WHS Regulations and the ADG Code.
CHEMWATCH HAZARD RATINGS
Min

Flammability
Toxicity
Body Contact
Reactivity
Chronic

0
0
0
0
0

Max

0 = Minimum
1 = Low
2 = Moderate
3 = High
4 = Extreme

Poisons Schedule

Not Applicable

Classification

Not Applicable

Label elements
Hazard pictogram(s)

Not Applicable

L.GHS.AUS.EN
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SIGNAL WORD

NOT APPLICABLE

Hazard statement(s)
Not Applicable

Precautionary statement(s) Prevention
Not Applicable

Precautionary statement(s) Response
Not Applicable

Precautionary statement(s) Storage
Not Applicable

Precautionary statement(s) Disposal
Not Applicable

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS
Substances
See section below for composition of Mixtures

Mixtures
CAS No

%[weight]

Name

Not Available

30-60

carrier fluid

Not Available

30-60

anionic water soluble polymer

balance

activators, emulsifiers and neutralisers

SECTION 4 FIRST AID MEASURES
Description of first aid measures

Eye Contact

Skin Contact

Inhalation
Ingestion

If this product comes in contact with eyes:
Wash out immediately with water.
If irritation continues, seek medical attention.
Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.
If skin or hair contact occurs:
Flush skin and hair with running water (and soap if available).
Seek medical attention in event of irritation.
If fumes, aerosols or combustion products are inhaled remove from contaminated area.
Other measures are usually unnecessary.
Immediately give a glass of water.
First aid is not generally required. If in doubt, contact a Poisons Information Centre or a doctor.

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 FIREFIGHTING MEASURES
Extinguishing media
There is no restriction on the type of extinguisher which may be used.
Use extinguishing media suitable for surrounding area.

Special hazards arising from the substrate or mixture
Fire Incompatibility

None known.

Advice for firefighters
Fire Fighting

Fire/Explosion Hazard
HAZCHEM

Use water delivered as a fine spray to control fire and cool adjacent area.
Do not approach containers suspected to be hot.
Non combustible.
Not considered a significant fire risk, however containers may burn.
Not Applicable

Issue Date: 12/16/2015
Print Date: 12/08/2017
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SECTION 6 ACCIDENTAL RELEASE MEASURES
Personal precautions, protective equipment and emergency procedures
See section 8

Environmental precautions
See section 12

Methods and material for containment and cleaning up
Minor Spills
Major Spills

Clean up all spills immediately.
Avoid breathing vapours and contact with skin and eyes.
Very slippery when spilled.|Do not use water initially, apply absorbent material such as sand, earth, sawdust or vermiculite
then shovel into suitable container for removal.|Then use large amounts of water to remove traces of the material|[AMC]

Personal Protective Equipment advice is contained in Section 8 of the SDS.

SECTION 7 HANDLING AND STORAGE
Precautions for safe handling
Safe handling
Other information

Limit all unnecessary personal contact.
Wear protective clothing when risk of exposure occurs.
Store in original containers.
Keep containers securely sealed.

Conditions for safe storage, including any incompatibilities
Suitable container
Storage incompatibility

20 kg plastic drums.
Avoid contamination of water, foodstuffs, feed or seed.

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION
Control parameters
OCCUPATIONAL EXPOSURE LIMITS (OEL)
INGREDIENT DATA
Not Available
EMERGENCY LIMITS
Ingredient

Material name

TEEL-1

TEEL-2

TEEL-3

AMC FS2000

Not Available

Not Available

Not Available

Not Available

Ingredient

Original IDLH

Revised IDLH

carrier fluid

Not Available

Not Available

anionic water soluble
polymer

Not Available

Not Available

MATERIAL DATA

Exposure controls
Appropriate engineering
controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed
engineering controls can be highly effective in protecting workers and will typically be independent of worker interactions
to provide this high level of protection.

Personal protection

Eye and face protection
Skin protection

Safety glasses with side shields
Chemical goggles.
Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants.
See Hand protection below
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Hands/feet protection

Wear general protective gloves, eg. light weight rubber gloves.
The selection of suitable gloves does not only depend on the material, but also on further marks of quality which vary
from manufacturer to manufacturer. Where the chemical is a preparation of several substances, the resistance of the
glove material can not be calculated in advance and has therefore to be checked prior to the application.

Body protection

See Other protection below

Other protection

No special equipment needed when handling small quantities.
OTHERWISE:
Overalls.

Thermal hazards

Not Available

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
Information on basic physical and chemical properties
Appearance

Physical state

Milky viscous liquid with a mild solvent odour, dispersible in water.

Liquid

Relative density (Water =
1)

Odour

Not Available

Partition coefficient
n-octanol / water

Odour threshold

Not Available

Auto-ignition temperature
(°C)

pH (as supplied)

6.0-8.0

Not Available

Viscosity (cSt)

Initial boiling point and
boiling range (°C)

Not Available

Molecular weight (g/mol)

Evaporation rate

Not Available

Not Applicable
Not Available

Not Available

Not Applicable

Not Available

Decomposition
temperature

Melting point / freezing
point (°C)

Flash point (°C)

1.0-1.1

Not Applicable

Taste

Not Available

Explosive properties

Not Available

Not Applicable

Oxidising properties

Not Available

Upper Explosive Limit
(%)

Not Applicable

Surface Tension (dyn/cm
or mN/m)

Not Available

Lower Explosive Limit
(%)

Not Applicable

Volatile Component
(%vol)

Not Available

Flammability

Vapour pressure (kPa)

Not Available

Solubility in water (g/L)

Partly miscible

Vapour density (Air = 1)

Not Available

Gas group

Not Available

pH as a solution (1%)

Not Available

VOC g/L

Not Available

SECTION 10 STABILITY AND REACTIVITY
Reactivity
Chemical stability

See section 7
Product is considered stable and hazardous polymerisation will not occur.

Possibility of hazardous
reactions

See section 7

Conditions to avoid

See section 7

Incompatible materials

See section 7

Hazardous
decomposition products

See section 5

SECTION 11 TOXICOLOGICAL INFORMATION
Information on toxicological effects
Inhaled

Ingestion

The material is not thought to produce adverse health effects or irritation of the respiratory tract (as classified by EC
Directives using animal models). Nevertheless, good hygiene practice requires that exposure be kept to a minimum and
that suitable control measures be used in an occupational setting.
The material has NOT been classified by EC Directives or other classification systems as "harmful by ingestion". This is
because of the lack of corroborating animal or human evidence.
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The liquid may be miscible with fats or oils and may degrease the skin, producing a skin reaction described as non-allergic
contact dermatitis. The material is unlikely to produce an irritant dermatitis as described in EC Directives .

Skin Contact

Although the liquid is not thought to be an irritant (as classified by EC Directives), direct contact with the eye may
produce transient discomfort characterised by tearing or conjunctival redness (as with windburn).

Eye

Long-term exposure to the product is not thought to produce chronic effects adverse to health (as classified by EC
Directives using animal models); nevertheless exposure by all routes should be minimised as a matter of course.

Chronic

AMC FS2000

TOXICITY

IRRITATION

Not Available

Not Available

1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's SDS.
Unless otherwise specified data extracted from RTECS - Register of Toxic Effect of chemical Substances

Legend:

Acute Toxicity

Carcinogenicity

Skin Irritation/Corrosion

Reproductivity

Serious Eye
Damage/Irritation

STOT - Single Exposure

Respiratory or Skin
sensitisation

STOT - Repeated
Exposure

Mutagenicity

Aspiration Hazard
Legend:

– Data available but does not fill the criteria for classification
– Data available to make classification
– Data Not Available to make classification

SECTION 12 ECOLOGICAL INFORMATION
Toxicity

AMC FS2000

ENDPOINT

TEST DURATION (HR)

SPECIES

VALUE

SOURCE

Not
Available

Not Available

Not Available

Not
Available

Not
Available

Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Information - Aquatic
Toxicity 3. EPIWIN Suite V3.12 (QSAR) - Aquatic Toxicity Data (Estimated) 4. US EPA, Ecotox database - Aquatic Toxicity
Data 5. ECETOC Aquatic Hazard Assessment Data 6. NITE (Japan) - Bioconcentration Data 7. METI (Japan) Bioconcentration Data 8. Vendor Data

Legend:

- Fish : LC50/Danio rerio /96 hours gt; 100 mg/L (OECD 203) (Based on the toxicity of the components using the Conventional Method.)|- Daphnids :
EC50/Daphnia magna /48 hours gt; 100 mg/L (OECD 202) (Based on the toxicity of the components using the Conventional Method.)|- Algae :
IC50/Scenedesmus subspicatus /72 hours gt; 100 mg/L (OECD 201) (Based on the toxicity of the components using the Conventional Method.)|Hydrolysis: Does not hydrolyse.|Biodegradation: Not readily biodegradable.|[AMC]
May be harmful to fauna if not disposed of according to Section 13 and legislative requirements. [AMC]

Persistence and degradability
Ingredient

Persistence: Water/Soil

Persistence: Air

No Data available for all ingredients

No Data available for all ingredients

Bioaccumulative potential
Ingredient

Bioaccumulation
No Data available for all ingredients

Mobility in soil
Ingredient

Mobility
No Data available for all ingredients

SECTION 13 DISPOSAL CONSIDERATIONS
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Waste treatment methods
Product / Packaging
disposal

Product and packaging must be disposed of in accordance with local regulations. Clean packaging material should
subjected to waste disposal schemes (recycling/reuse etc) according to local legislation. |[AMC]

SECTION 14 TRANSPORT INFORMATION
Labels Required
Marine Pollutant
HAZCHEM

NO
Not Applicable

Land transport (ADG): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Air transport (ICAO-IATA / DGR): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Sea transport (IMDG-Code / GGVSee): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS
Transport in bulk according to Annex II of MARPOL and the IBC code
Not Applicable

SECTION 15 REGULATORY INFORMATION
Safety, health and environmental regulations / legislation specific for the substance or mixture
National Inventory

Status

Australia - AICS

Y

Canada - DSL

Y

Canada - NDSL

Y

China - IECSC

Y

Europe - EINEC / ELINCS /
NLP

Y

Japan - ENCS

Y

Korea - KECI

Y

New Zealand - NZIoC

Y

Philippines - PICCS

Y

USA - TSCA

Y

Legend:

Y = All ingredients are on the inventory
N = Not determined or one or more ingredients are not on the inventory and are not exempt from listing(see specific
ingredients in brackets)

SECTION 16 OTHER INFORMATION
Other information
Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent review by the
Chemwatch Classification committee using available literature references.
The SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are
Risks in the workplace or other settings.

Definitions and abbreviations
PC－TWA: Permissible Concentration-Time Weighted Average
PC－STEL: Permissible Concentration-Short Term Exposure Limit
IARC: International Agency for Research on Cancer
ACGIH: American Conference of Governmental Industrial Hygienists
STEL: Short Term Exposure Limit
TEEL: Temporary Emergency Exposure Limit。
IDLH: Immediately Dangerous to Life or Health Concentrations
OSF: Odour Safety Factor
NOAEL :No Observed Adverse Effect Level
LOAEL: Lowest Observed Adverse Effect Level
TLV: Threshold Limit Value
LOD: Limit Of Detection
OTV: Odour Threshold Value
BCF: BioConcentration Factors
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BEI: Biological Exposure Index
This document is copyright.
Apart from any fair dealing for the purposes of private study, research, review or criticism, as permitted under the Copyright Act, no part may be
reproduced by any process without written permission from CHEMWATCH.
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Attachment 2

Risk Assessment Dossier

ETHOXYLATED BRANCHED C13 ALCOHOL
[ISOTRIDECANOL, ETHOXYLATED]
This dossier on isotridecanol, ethoxylated presents the most critical studies pertinent to the risk
assessment of isotridecanol, ethoxylated in its use in hydraulic fracturing fluids. This dossier does not
represent an exhaustive or critical review of all available data. The information presented in this
dossier was obtained primarily from the Human & Environmental Risk Assessment on Ingredients of
European Household Cleaning Products: Alcohol Ethoxylates (HERA, 2009). Where possible, study
quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Isotridecanol, ethoxylated was not identified in chemical
databases used by NICNAS as an indicator that the chemical is of concern and is not a PBT substance.
Isotridecanol, ethoxylated was assessed as a tier 2 chemical for acute and chronic toxicity.
Therefore, this substance is classified overall as a tier 2 chemical and requires a hazard assessment
and qualitative assessment of risk.
1

BACKGROUND

Alcohol ethoxylates (AE) are a very widely used class of non-ionic surfactants.
Significant quantities of AE are converted to alcohol ethoxysulphates (AES) with the remaining AE
used primarily in household laundry detergents. AE have many desirable characteristics such as rapid
biodegradation, low to moderate foaming ability, superior cleaning of man-made fibres and
tolerance of water hardness. AE are also used in lesser quantities in household cleaners, institutional
and industrial cleaners, cosmetics, agriculture and in textile, paper, oil and other process industries.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Isotridecanol, ethoxylated
CAS RN: 69011-36-5
Molecular formula: Not available (UVCB substance)
Molecular weight: Not available (UVCB substance)
Synonyms: Isotridecanol, ethoxylated; C13 ethoxylated alcohol; Alcohol C13 ethoxylated;
ethoxylated branched C13 alcohol
3

PHYSICO-CHEMICAL PROPERTIES

Alcohol ethoxylates (AE) are a class of non-ionic surfactants that have the basic structure Cx-yAEn. The
subscript (x-y) following the ‘C’ indicates the range of carbon chain units. The hydrocarbon chain can
be either linear or branched. AEs also contain an ethylene oxide (E) chain attached to the alcohol.
The degree of ethylene oxide polymerisation is indicated by the subscript (n) which indicates the
average number of ethylene oxide units. Isotridecanol, ethoxylated (CAS No. 69011-36-5) has an
average number of 1 to 2.5 moles of ethylene oxide units.
Key physical and chemical properties for the substance are shown in Table 1.
Revision date: August 2020

1

Table 1

Overview of the Physico-chemical Properties of Isotridecanol, ethoxylated (1 to 2.5
moles ethoxylated)
Property

Value

Klimisch score

Reference

Physical state at 20oC and 101.3 kPa

Clear liquid with a rancy odour

2

ECHA

Melting Point

-11.6 C

1

ECHA

Boiling Point

>280oC

1

ECHA

Density

0.907 g/cm3 @ 20oC

1

ECHA

Vapour Pressure

<5 Pa @ 20 C

2

ECHA

Partition coefficient (log Kow)

4.9* (calculated)

2

ECHA

Water Solubility

20-29 mg/L @ 21OC

1

ECHA

Flash Point

138 C @ 1013 hPa

1

ECHA

Auto flammability

250oC @ 1015 hPa

1

ECHA

Viscosity

38.2 mm2/s (static) @ 20oC

1

ECHA

o

o

O

*Weight-averaged log Koc of whole substance based on normalised composition.

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No other specific environmental regulatory controls or
concerns were identified within Australia and internationally for isotridecanol, ethoxylated.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Isotridecanol, ethoxylated is readily biodegradable. It has a low potential for bioaccumulation and a
moderate potential for absorption to soil and sediment.
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B.

Biodegradation

Isotridecanol, ethoxylated is readily biodegradable. In an OECD 301B test, degradation was 75% in 28
days (ECHA) [Kl. score = 2].
C.

Environmental Distribution

Adsorption/desorption
Using KOCWIN v2.00, the following calculated Koc values were obtained: 441.7 for alcohol, C13,
branched; 359.3 for alcohol ethoxylate, C13, branched, 1 EO; and 237.8 for alcohol ethoxylate, C13,
branched, 3 EO (ECHA).
The average of the Koc values for the C13 ethoxylated alcohols, which is 298.6 L/kg, will be used to
calculate the PNEC values for sediment and soil.
D.

Bioaccumulation

There are no bioaccumulation studies on this substance. It is not expected to bioaccumulate based
on its estimated log Kow (ECHA).
E.

Bioaccumulation

The BCF values for alcohol ethoxylates in fathead minnows have been reported to range from <5 to
387.5 (Toll et al., 2000). The uptake rates varied from 330 to 1660 (L x kg/d) and elimination rates
varied from 3.3 to 59 per day (Toll et al., 2000). The high concentrations in fish are thought to be
prevented by an efficient biotransformation of the alcohol ethoxylates, leading to a high elimination
rate.
6
A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

The acute toxicity of isotridecanol, ethoxylates is low by the oral and dermal routes. The skin
irritation rabbit studies on isotridecanol, ethoxylated and similar alcohol ethoxylates show that the
degree of irritation depends on the testing conditions and length of the exposure period. Human
patch studies on these alcohol ethoxylates do not support a skin irritant classification. Isotridecanol,
ethoxylated with EO units of 1 to <2.5 are not irritating to the eyes of rabbits. Isotridecanol,
ethoxylated is not a skin sensitiser. Repeated dose toxicity studies on alcohol ethoxylates similar to
isotridecanol, ethoxylates in rats do not indicate any target organ effects. These alcohol ethoxylates
are not genotoxic, carcinogenic and have a low potential for reproductive and developmental
toxicity.
B.

Acute Toxicity

No acute toxicity studies are available on isotridecanol, ethoxylated.
The oral LD50 in rats for C12-13AE6.5 is 2,100 mg/kg (HERA, 2009) [Kl. score = 2]. The oral LD50 in rats for
C12-15AE7 is 1,700 mg/kg (HERA, 2009) [Kl. score = 2].
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There are no acute inhalation toxicity studies on isotridecanol, ethoxylated.
An acute dermal LD50 values of >2,000 mg/kg were determined for C12-14AE3 and C12-14AE6 in two
separate studies (HERA, 2009) [Kl. score = 2]. The acute dermal LD50 of C12-15AE7 is >2,000 mg/kg
(HERA, 2009) [Kl. score = 2].
C.

Irritation

Skin
Application of 0.5 mL isotridecanol, ethoxylated (3 EO) to the skin of rabbits for 4 hours under
occlusive conditions was considered irritating (ECHA) [Kl. score = 2].
Application of 0.5 mL isotridecanol, branched, ethoxylated (3-4 EO) to the skin of rabbits for 24
hours under occlusive conditions was considered irritating (ECHA) [Kl. score = 2].
Application of 0.5 mL isotridecanol, ethoxylated (3 EO) to the skin of rabbits for 4 hours under semiocclusive conditions was not considered irritating (ECHA) [Kl. score = 2].
Application of 0.5 mL C12-13AE<2.5 (CAS No. 66455-14-9) to the skin of rabbits for 24 hours under
occlusive conditions was considered irritating (ECHA) [Kl. score = 2].
Application of 0.5 mL alcohols C12-13, branched and linear, <2.5 EO to the skin of rabbits for 4 hours
under occlusive conditions was not considered irritating (ECHA) [Kl. score = 2].
In a 24-hour human patch test, there was some short-lived redness in some individuals from the
application of C12-14AE3, but there was no scaling or oedema in any subjects (HERA, 2009) [Kl. score =
2].
In a standard 4-hour human patch test, the irritation potential of C12-15AE5 and C12-15AE5 were
compared to 20% sodium dodecyl sulfate (which is classified a skin irritant under GHS). The results
showed that neither alcohol ethoxylate should be classified as a skin irritant (Basketter et al., 2004)
[Kl. score = 2].
Eye
Instillation of 0.1 mL isotridecanol, ethoxylated (3 EO) (CAS No. 69011-36-5) into the eyes of rabbits
was severely irritating. The means of the 24, 48 and 72-hour scores were: 1.6 for corneal opacity; 0.6
for iridial lesions; 2.2 for conjunctival redness; and 0.7 for chemosis. The effects were not fully
reversible within 21 days (ECHA) [Kl. score = 2].
Instillation of 0.1 mL isotridecanol, branched, ethoxylated (3-4 EO) (CAS No. 24938-91-8) into the
eyes of rabbits was severely irritating. The means of the 24, 48, and 72-hour scores were: 1.0 for
corneal opacity; 0.1 for iridial lesions; 1.7 for conjunctival redness; and 0.6 for chemosis. The effects
were not fully reversible within 8 days (ECHA) [Kl. score = 2].
Instillation of 0.1 mL alcohols C12-13, branched and linear, <2.5 EO (CAS No. 160901-19-9) into the
eyes of rabbits was not irritating. The means of the 24, 48, and 72-hour scores were: 0.00 for corneal
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opacity; 0.00 for iridial lesions; 0.83 for conjunctival redness; and 0.50 for chemosis (ECHA) [Kl. score
= 2].
Instillation of 0.1 mL C12-13AE<2.5 (CAS No. 66455-14-9) into the eyes of rabbits was not irritating. The
mean of the 24, 48, and 72-hour scores were: 0.00 for all endpoints (ECHA) [Kl. score = 2].
D.

Sensitisation

No sensitisation studies are available on isotridecanol, ethoxylated.
In a guinea pig maximisation test, C12-13AE<2.5 (CAS No. 66455-14-9) was not considered a skin
sensitiser (ECHA) [Kl. score = 2].
E.

Repeated Dose Toxicity

Oral
No repeated dose toxicity studies are available on isotridecanol, ethoxylated.
Rats were given in their diet 0%, 0.0313%, 0.0625%, 0.125%, 0.25%, 0.5% or 1.0% C12-15AE7 for 90
days. The animals in the >0.25% groups showed significantly reduced body weight gain, which was
associated with marked decreases in food and water consumption. Relative liver weights were
significantly increased in the >0.5% male rats and >0.25% females. Histopathologic examination
showed hepatocytic enlargement in the >0.125% groups, suggesting increased liver metabolism on
the basis of increased alkaline phosphatase activity at the higher dose levels. The NOAEL was
established at 0.0625% in the diet or 102 mg/kg-day (HERA, 2009) [Kl. score = 2].
Rats were fed C12-14AE7 in the diet at concentrations of 0%, 0.0313%, 0.0625%, 0.125%, 0.25%, 0.5%
and 1.0% for 90 days. The animals in the >0.25% groups showed significantly reduced body weight
gain, which was associated with marked decreases in food and water consumption. Relative liver
weights were significantly increased in the >0.5% male rats and >0.25% females. Histopathologic
examination showed hepatocytic enlargement in the >0.125% groups, suggesting increased liver
metabolism on the basis of increased alkaline phosphatase activity at the higher dose levels. The
NOAEL was established at 0.0625% in the diet or 110 mg/kg-day (HERA, 2009) [Kl. score = 2].
Rats were given in their diet 0%, 0.1%, 0.5% or 1% C12-13AE6.5 for two years. Body weight gain was
reduced in the 1% males and >0.5% females, which was likely due to the reduced food consumption
in these animals. At study termination, organ to body weight ratios were increased in the >0.5%
females (liver, kidney and brain), 1% females (heart), and 1% males (liver). A dose-related focal
myocarditis was observed in males. While focal myocarditis is commonly observed in non-treated
aging rats, the incidence in the treated animals were higher than in the controls. The NOAEL was
established at 0.1% or 50 mg/kg-day (HERA, 2009) [Kl. score = 2].
Inhalation
No studies are available.
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Dermal
No adequate studies are available.
F.

Genotoxicity

In Vitro Studies
The genotoxicity studies conducted on alcohol ethoxylates are reviewed in HERA (2009). The results
of few of the in vitro studies on similar alcohol ethoxylates to isotridecanol, ethoxylated are
presented in Table 3.
Table 3
Test
Substance

In Vitro Genotoxicity Studies on Selected Alcohol Ethoxylates
Test System

Results*
-S9

+S9

Klimisch
Score

References

C14-15AE7

Bacterial reverse mutation (S.
typhimurium strains)

-

-

2

HERA, 2009

C14-15AE7

Bacterial reverse mutation (S.
typhimurium strains)

-

-

2

HERA, 2009

C14AE12

Chromosomal aberrations (CHO
cells)

-

-

2

HERA, 2009

*+, positive; -, negative

In Vivo Studies
In two separate studies, CD-1 mice were given an intraperitoneal dose of 0, 50, or 100 mg/kg C1215AE3 or C12-14AE9. There were no increases in the frequency of micronuclei in the bone marrow cells
(Talmage, 1994) [Kl. score = 2].
Male and female Tunstall rats were given a single oral gavage dose of 0, 250, 500, or 1,000 mg/kg
C14-15AE7. There were no increases in chromosomal aberrations in the bone marrow cells (HERA,
2009) [Kl. score = 2].
G.

Carcinogenicity

No studies are available on isotridecanol, ethoxylated.
Male and female Sprague-Dawley rats were given in their diet C12-13AE6.5 in the diet at doses up to 1%
(500 mg/kg-day). Reduced food consumption was noted at the higher dose levels (i.e., 0.5% and 1%
for females and 1% for males), resulting in a lower body weight gain compared to the control group.
No treatment-related histopathology was found and no increase in tumour incidence was observed
(HERA, 2009) [Kl. score = 2].
Male and female Charles River rats were given in their diet 0, 0.1, 0.5 or 1% C14-15AE7 for two years.
There were no treatment-related changes in general behaviour and appearance. The survival rate of
the test animals was comparable if not better than the controls. Body weights of the 0.5% females
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and the 1% males and females had significantly lower weight gains than the control. There were no
treatment-related effects on organ weights and tumour incidence (HERA, 2009) [Kl. score = 2]
Male and female Sprague-Dawley rats were given in their diet C14-15AE7 at 0.1%, 0.5% and 1% for two
years. A treatment-related body weight depression was observed in females at the two highest
treatment levels and in males at the 1% dose level, probably due to the poor palatability of the diet.
There was no evidence for any carcinogenic activity (HERA, 2009) [Kl. score = 2].
H.

Reproductive Toxicity

No studies are available on isotridecanol, ethoxylated.
CD rats were given in their diet 0%, 0.05%, 0.1% or 0.5% (approximately 0, 25, 50 or 250 mg/kg-day)
C12AE6 in a two-generation reproductive toxicity study. There were no treatment related effects in
the parents or pups on general behaviour, appearance or survival. At 0.5%, there was reduced
weight gain in both the parental animals and the pups compared to the controls. Fertility was
unaffected by treatment. The NOAEL for reproductive toxicity is 0.5% in the diet, which corresponds
to 250 mg/kg-day (HERA, 2009) [Kl. score = 2].
In a two-generation developmental and teratogenicity study, CD rats were given in their diet 0%,
0.05%, 0.1% or 0.5% C14-15AE7 (approximately 0, 25, 50 or 250 mg/kg-day). Three of the treated
groups were given the test substance continuously throughout the study; in the other three groups
the females received the test substance on GD 6-15 and the males were untreated. None of the
deaths of parental rats during the study was considered to be compound-related. There were no
treatment-related changes in behaviour or appearance in the parental rats or pups. Slightly lower
body weight gain was noted in the 0.5% continuously treated females. Food consumption was
similar for control and treated rats. Fertility, gestation and viability indices were similar across
groups. The average 21-day body weights for the 0.5% continuous treated pups were significantly
lower than that of the control. Relative liver weights of the 0.5% continuously treated F1 parental
animals were increased at the 91-day sacrifice; relative liver weights of the 0.5% continuously
treated males were also increased at the 60-day and caesarean section sacrifices. There were no
treatment-related histopathological lesions in any of the tissues from the F0 and F1 generations. The
NOAEL for reproductive toxicity is 0.5% in the diet or 250 mg/kg-day (HERA, 2009) [Kl. score = 2].
I.

Developmental Toxicity

No studies are available on isotridecanol, ethoxylated.
In a two-generation reproductive toxicity study, Charles River rats were given in their diet 0, 0.05,
0.1 or 0.5% (about 0, 25, 50 or 250 mg/kg-day) C12AE6. General behaviour, appearance and survival
were unaffected by treatment. At the 0.5% dose level, adults and pups gained less weight than the
control rats. In the 0.5% dose group, there was a statistical increase in embryo lethality and soft
tissue anomalies, and at the 0.1% there was a statistical decrease in mean foetal liver weight.
Neither of these effects was considered to be treatment-related by the authors as they showed no
dose response characteristics. The NOAEL for maternal toxicity is 50 mg/kg-day. The NOAEL for
developmental and teratogenicity is 0.1% in the diet or 50 mg/kg-day (HERA, 2009) [Kl. score = 2].
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Pregnant rabbits were given by oral gavage 0, 50, 100 or 200 mg/kg C12AE6 from gestational days 2
to 16. Nine control rabbits and 31 treated rabbits died during the study. Surviving rabbits at the 200
mg/kg dose group generally showed slight losses of body weight. At 100 and 200 mg/kg, ataxia and a
slight decrease in body weight was observed in the pregnant animals. In seven treated and two
control rabbits, early deliveries were recorded. There were no treatment-related effects on corpora
lutea, implantations, number of live foetuses and spontaneous abortions. The NOAEL for maternal
toxicity is 50 mg/kg-day; the NOAEL for developmental toxicity is 200 mg/kg-day (HERA, 2009) [Kl.
score = 2].
J.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for isotridecanol, ethoxylated follow the methodology
discussed in enHealth (2012). The approach used to develop drinking water guidance values is
described in the Australian Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
Oral
A two-year dietary study in rats has been conducted on C12-13AE6.5 (HERA, 2009). The NOAEL from
this study is 50 mg/kg-day based on increased organ weights. The NOAEL of 50 mg/kg-day will be
used to derive an oral reference dose and drinking water guidance value for isotridecanol,
ethoxylated.
Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 1
UFD (database uncertainty) = 1
Oral RfD = 50/(10 x 10 x 1 x 1 x 1) = 50/100 = 0.5 mg/kg-day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
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Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (0.5 x 70 x 0.1)/2 = 1.8 mg/L
Cancer
The alcohol ethoxylates C12-13AE6.5 and C14-15AE7 were not carcinogenic to rats in a two-year dietary
study. Thus, a cancer reference value was not derived.
K.

Human Health Hazard Assessment of Physico-Chemical Properties

Isotridecanol, ethoxylated does not exhibit the following physico-chemical properties:
•
•
•
7
A.

Explosivity
Flammability
Oxidising potential

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Isotridecanol, ethoxylated has moderate chronic toxicity concern to aquatic life.
B.

Aquatic Toxicity

In developing a water quality guideline for alcohol ethoxylates (ANZECC & ARMCANZ, 2000), the
toxicity data was normalised for a specific alkyl chain length or a specific number of ethoxylate (EO)
groups. The NOECs listed below were normalised to an alkyl chain length of C13.3 and EO of 8.2.
Freshwater fish: 2 species, 720 to 1,500 µg/L.
Freshwater crustaceans: 2 species, 590 to 860 µg/L.
Freshwater rotifers: 1 species, Brachionus calyciflorus, 1,300 µg/L
Freshwater algae, diatoms and blue-green algae: 6 species, 200 to 8,700 µg/L.
Freshwater mesocosms: 4 NOEC data for multiple species tests were 80, 80, 320, and 330 µg/L,
although replication was insufficient to meet OECD (1992) requirements. Normalised data were 380,
380, 320, and 1,520 µg/L.
C.

Terrestrial Toxicity

No studies are available.
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D.

Calculation of PNEC

PNECwater: The ANZECC water quality guideline (2000) for freshwater is: “A high reliability trigger
value of 140 µg/L was derived for AE (normalised data) using the statistical distribution method with
95% protection.”
For the purposes of calculating the PNEC values for sediment and soil, the PNECwater will be 0.14
mg/L.
PNEC sediment
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 0.71 mg/kg sediment wet weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (6.53/1280) x 1000 x 0.14
= 0.71
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + [0.2 x (Kpsed/1000) x BDsolid]
= 0.8 + [0.2 x (11.94/1000) x 2400]
= 6.53
Where:
Kpsed = solid-water partition coefficient (L/kg).
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kpsed = Koc x foc
= 298.6 x 0.04
= 11.94
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for isotridecanol, ethoxylated
is 298.6
foc = fraction of organic carbon in sediment = 0.04 [default].
PNEC soil
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There are no toxicity data for terrestrial or soil organisms. Therefore, the PNECsoil was calculated
using the equilibrium partitioning method. The PNECsoil is 0.56 mg/kg soil dry weight.
The calculations are as follows:
PNECsoil = (Kpsoil/BDsoil) x 1000 x PNECwater
= (5.97/1500) x 1000 x 0.14
= 0.56
Where:
Kpsoil = soil-water partition coefficient (m3/m3)
BDsoil = bulk density of soil (kg/m3) = 1,500 [default]
PNECwater = predicted no effect concentration in water
Kpsoil = Koc x foc
= 298.6 x 0.02
= 5.97
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for isotridecanol, ethoxylated
is 298.6
foc = fraction of organic carbon in soil = 0.02 [default].
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Isotridecanol, ethoxylated is readily biodegradable and thus does not meet the screening criteria for
persistence.
The bioconcentration factors (BCF) in fish for ethoxylated alcohols (which includes isotridecanol,
ethoxylated) have been reported to range from <5 to 387.5. Thus, isotridecanol, ethoxylated does
not meet the screening criteria for bioaccumulation.
The chronic NOEC values for alcohols ethoxylates are >0.1 mg/L. Thus, isotridecanol, ethoxylated
alcohol does not meet the criteria for toxicity.
The overall conclusion is that isotridecanol, ethoxylated is not a PBT substance.
B.

Other Characteristics of Concern

No other characteristics of concern were identified for isotridecanol, ethoxylated.
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9

SCREENING ASSESSMENT

Chemical Name

Isotridecanol, ethoxylated

CAS No.

69011-36-5

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

No

2

2

Risk Assessment Actions
Required3

2

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 2 - Hazard Assessment and Qualitative Assessment Only. Develop toxicological profile and PNECs for water and soil and provide qualitative discussion of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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B.

Abbreviations and Acronyms

°C

degrees Celsius

AE

alcohol ethoxylates

AES

alcohol ethoxysulphates

AICS

Australian Inventory of Chemical Substances

ANZECC

Australian and New Zealand Environment and Conservation Council

ARMCANZ

Agriculture and Resource Management Council of Australia and New
Zealand

BCF

bioconcentration factor

CHO

Chinese hamster ovary

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

ECHA

European Chemicals Agency

EO

ethoxylate

EU

European Union

g/cm3

grams per cubic centimetre

g/L

grams per litre

GD

gestational day

GHS

Globally Harmonized System of Classification and Labelling of Chemicals

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kg/d

kilograms per day

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L

litre

L/kg

litres per kilogram

LC

lethal concentration

LD

lethal dose

LOAEL

lowest observed adverse effect level
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m3

cubic metre

mg/kg

milligrams per kilogram

mg/kg-day

milligrams per kilogram per day

mg/L

milligrams per litre

mg/m3

milligrams per cubic metre

mL

millilitre

mm2/s

square millimetres per second

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

NOEC

no observed effect concentration

OECD

Organisation for Economic Co-operation and Development

Pa

pascal

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SGG

Synthetic Greenhouse Gases

USEPA

United States Environmental Protection Agency

UVCB

Unknown or Variable Composition, Complex Reaction Products and
Biological Materials

µg/L

micrograms per litre
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APPENDIX E.1
Qualitative and Quantitative
Tier 3 Assessment
Dazomet
Consistent with the assessment framework, the assessment for this Tier 3 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No-Effects Concentrations (PNECs) for water and soil; and completing a qualitative and
quantitative assessment of risk. Each of these components is detailed within this attachment.

Background
Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione (dazomet) is a component in a drilling fluid
product (DEXTRID® LTE) used as a fluid loss additive in the following fluid systems:
• KCl/Polymer Mud System
• Inhibitive Mud System
• KCl/Polymer Mud - Stuck Pipe Mud System
• LCM Pill 1 Mud
• LCM Pill 2 Mud
• LCM Pill 3 Mud
The first two fluid systems (muds) are the primary systems to be used as drilling fluids. The loss
control muds (LCMs) are used to plug fractures and are considered secondary muds and will only be
used as required. Likewise, the KCl/Polymer Stuck Pipe Mud system is used to free stuck pipes and is
also considered a secondary mud that will only be used as required. These secondary muds are
considered insignificant relative to the primary muds due to the considerably reduced volume used
as compared to the other muds.
The purpose and maximum quantity (i.e., in all muds) for this chemical is summarised in Table 1. A
safety data sheet (SDS) for the drilling fluid product is included as Attachment 1.
Table 1

Drilling Fluid Chemicals

Chemical Name

CAS No.

Use

Quantity1

Tetrahydro-3,5-dimethyl-1,3,5thiadiazine-2-thione (Dazomet)

533-74-4

Fluid loss stabiliser

1.33 mL/L

Methylisothiocyanate (MITC)

556-61-6

NA

0 mL/L

Based on maximum of combined muds assessed
CAS No = Chemical Abstracts Service Number
L = litre
mL = millilitre
1
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Methylisothiocyanate (MITC) is not a chemical additive; however, dazomet breaks down through
hydrolysis to MITC relatively rapidly. Therefore, MITC was also included in this assessment for the
residual drilling fluids.
The assessment of toxicity of these chemicals was used to evaluate human health exposure
scenarios and is presented in Attachment 2. Neither chemical is a carcinogen, and, as a result, only
non-carcinogenic oral reference doses (RfDs) were derived. A detailed discussion of the derivation of
the oral RfD and drinking water guideline values is presented in the attachment. Table 2 provides a
summary of the derivation.
Table 2

Oral Reference Doses and Derived Drinking Water Guidelines
Uncertainty
Factors

Oral
Reference
Dose
(mg/kgday)

Drinking
Water
Guideline
(mg/L)

Study

Critical
Effect/
Target
Organ(s)

Tetrahydro-3,5dimethyl-1,3,5thiadiazine-2-thione
(Dazomet)
(533-74-4)

2-year rat
dietary

Liver and RBC
toxicity

1

100

0.01

0.04

Methylisothiocyanate
(MITC)
(556-61-6)

2-year rat
drinking
water

Decreased
water
consumption,
body weights

0.5

100

0.005

0.018

Constituent
(CAS No.)

NOAEL
(mg/kgday)

CAS = Chemical Abstracts Service
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level
RBC = Red blood cell
Refer to Attachment 2 for information on the key studies selected for oral reference dose and drinking water level
development.

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. The qualitative
assessment focuses on the aquatic invertebrate and fish species within the surface water resources,
and the soil flora and fauna associated with releases to the soil. The quantitative assessment
includes evaluating the potential risks to these same aquatic and soil ecological receptors, in
addition to higher trophic level organisms such as livestock and terrestrial wildlife.
The determination of toxicological reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment are
developed to assess aquatic receptors, and PNECs for soil are developed for terrestrial receptors.
Table 3 presents the chemical, endpoint, no observed effects concentration (NOEC) (milligrams per
litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). The PNEC for soil is detailed in Table
4. Refer to Attachment 2 for the development of PNECs, or the rational for PNECs that do not have a
calculated PNEC.
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Table 3

PNECs Water – Tier 3 Chemicals
PNECwater

(mg/L)

Assessment
Factor

Acute fish

0.16

1,000

0.00016

Chronic fish

0.004

50

0.0008

Constituents

Endpoint

Tetrahydro-3,5-dimethyl-1,3,5thiadiazine-2-thione (Dazomet)
(533-74-4)
Methylisothiocyanate (MITC)
(556-61-6)

EC50 or NOEC

(mg/L )

EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observed effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

Table 4

PNECs Soil – Tier 3 Chemicals
EC50 or NOEC

PNECsoil

(mg/kg dry wt)

Assessment
Factor

Acute earthworm

4

1,000

0.004

Acute earthworm

2.79

1,000

0.00279

Constituents

Endpoint

Tetrahydro-3,5-dimethyl-1,3,5thiadiazine-2-thione (Dazomet)
(533-74-4)
Methylisothiocyanate (MITC)
(556-61-6)

(mg/kg
dry wt)

EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observed effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 3 chemical is provided in the following sections.

General Overview
Dazomet is a colourless solid that is rapidly hydrolysed to MITC. The molecular structure of dazomet
is presented in Figure 1. The molecular structure of MITC is presented in Figure 2.

Figure 1

1

Molecular Structure of Dazomet 1

Source https://chem.nlm.nih.gov/chemidplus/rn/533-74-4
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Figure 2

Molecular Structure of MITC 2

Dazomet is rapidly hydrolysed to MITC (half-life of 5 hours at 25 degrees Celsius [°C], pH = 7). It is not
readily biodegradable, but it is inherently biodegradable. In biologically active soils, it is degraded to
MITC with a half-life of 7-12 hours at 20°C. Dazomet does not adsorb substantially to soil and is
rapidly degraded under the conditions of the tests. MITC adsorbs little to soil and is degraded with a
half-life of 5-14 days at 20°C. Dazomet is not likely to volatilise due to its very low vapour pressure;
however, MITC, with a vapour pressure of 2,500 Pascals (Pa), will rapidly evaporate. Both dazomet
and MITC have a low potential to bioaccumulate.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for dazomet and MITC is included in the
dossier provided in Attachment 2. Based on physico-chemical properties and screening data detailed
below, the overall conclusion was that both chemicals are not PBT substances.

Human Health Hazards
Dazomet is moderately acutely toxic by the oral route but exhibits low acute toxicity by the dermal
and inhalation routes. It is not irritating to the skin and eyes, and it is not a skin sensitiser when
tested on guinea pigs. MITC is highly acutely toxic by the oral and inhalation routes. By the dermal
route, a wide range has been reported for rodents and rabbits that range from highly toxic to low
toxicity. MITC is severely irritating to the skin and eyes, and it is a skin sensitiser.
Repeated oral exposures to dazomet have shown the liver and red blood cell (RBC) toxicity in rats,
mice and dogs. There was no toxicity in rats exposed by inhalation for 21-days, nor was there any
indication of systemic toxicity in rabbits when dazomet was applied to the skin for 21 days. Dazomet
was weakly genotoxic in some in vitro assays, but was not genotoxic in the in vivo tests. Dazomet is
not a reproductive toxicant; developmental toxicity can occur at maternally toxic doses, but there is
no teratogenicity. Dazomet is not a carcinogen.
The nasal cavity is a target organ for repeated inhalation exposures to MITC. In oral studies,
repeated exposures have resulted in systemic toxicity with no clear target organ effects. MITC is not
genotoxic. MITC is not a reproductive toxicant; developmental toxicity can occur at maternally toxic
doses, but there is no teratogenicity. An increased incidence of mammary gland tumours
(fibroadenomas) in female rats was reported in the two-year drinking water study. The increase was
marginally statistically significant in the highest dose tested (50 parts per million [ppm]). MITC was
not carcinogenic in mice when given in drinking water for two years.

2

Source https://chem.nlm.nih.gov/chemidplus/rn/556-61-6
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Based on a review of repeated dose and developmental toxicity studies, toxicological reference
values were derived for dazomet and MITC. The drinking water guideline value derived using the
non-carcinogenic oral RfD is 0.04 mg/L and 0.018 mg/L for dazomet and MITC, respectively.
Without management controls in place, there is the potential for human receptors to be exposed to
drilling fluid chemicals that contain dazomet (and MITC by hydrolysis) during drilling and completion
operations and management of drilling fluids and cuttings. Based on an assessment of land use and
an understanding of the project description provided in the Chemical Risk Assessment Framework
(Framework) developed for the Towrie Project Area and the Framework conceptual exposure model
(CEM), potential human receptors include:
1. Workers at the well lease involved with blending, storage, transfer, reuse, recovery and
recycling of drilling fluids and cuttings; recycling, reuse or disposal of recovered materials
including beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases at the well lease or along the transport or conveyance
routes.
2. Agricultural workers or residents in irrigation areas.
3. Landholders that have access to the water supply from a bore hydraulically downgradient of
the well lease.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of a traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Exposure of workers to drilling fluid chemicals is possible via inadvertent spills and leaks, during the
recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and during
application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
The management of chemicals and wastes will be conducted at the well lease using drums, totes and
engineered tanks designed to contain the fluids. In the unlikely event of a release to ground, the
potential for exposures (other than workers) is limited. The well pad sites are fenced and access is
controlled, which limits access to the public. If drilling fluid chemicals are spilled to ground then
investigation, remediation and rehabilitation activities would be implemented to address soil
impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes and, as such, these products
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would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and runoff with a general deficit irrigation
strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during the drilling process are low due to the employment of
mechanical equipment/processes, engineering controls (including secondary containment) and
other mitigation and management strategies. Similarly, there is a low potential for human receptors
exposed to residual chemicals in areas adjacent to a well lease that have been used for the
application of materials for beneficial reuse and to surface water bodies that may receive runoff
from beneficial reuse applications. Finally, the probability of any surface related discharge infiltrating
subsurface soils and migrating to groundwater is very low.

Environmental Hazards
Dazomet exhibits high acute toxicity to aquatic organism, particularly to fish (96-hour LC50 = 0.16
mg/L [LC; lethal concentration]). This effect, however, is unlikely to be attributed only to dazomet
since dazomet is rapidly degraded to MITC in water. MITC exhibits a higher acute toxicity to fish
compared to dazomet (96-hour LC50 = 0.053 mg/L). Both dazomet and MITC show moderate toxicity
to earthworms.
There is rapid degradation of dazomet by hydrolysis in the aquatic environment and soil. Conversely,
MITC does not degrade in freshwater by hydrolysis and it is also not readily biodegradable. However,
it is expected to be removed rapidly from water by volatilisation. In soil, the degradation half-life is
5-13 days (<6 months). MITC also disappears rapidly in sediment: < 2 % can be found in sediment
after 14 days (EU, 2010). Therefore, neither chemical is persistent in the environment. Both
chemicals have a low potential for bioaccumulation.
Experimental toxicity data on water organisms was available for three trophic levels to calculate
PNECs in water. Experimental toxicity data on soil organisms was available for one trophic level to
calculate PNECs in soil. However, there are no toxicity data for sediment-dwelling organisms.
Therefore, PNECs for sediment were calculated using the equilibrium partitioning method.
During the drilling process, there is the potential for environmental receptors to be exposed to
drilling fluid chemicals that contain dazomet (and by hydrolysis, MITC). Pipelines (where treated
water is conveyed) can transect sensitive ecological areas (including Matters of National
Environmental Significance [MNES]). There is the concern of wildlife (terrestrial and aquatic
receptors) and livestock in the vicinity of the well leases to have adverse effects from potential
exposures. Potential environmental receptors include:
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1. Wildlife and livestock accessing the well lease and areas adjacent to a well lease, including
surface water features, that have received runoff from an accidental release during drilling
and completion operations or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied as
well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during drilling and completion operations or loss of containment, or
from beneficial reuse applications.
4. Wildlife, including livestock, that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The drilling and
completion activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are low.

Risk Characterisation
The purpose of the risk characterisation portion of the assessment is to provide a conservative
estimate of the potential risk resulting from exposure to dazomet and MITC that may occur during
activities associated with drilling and completion operations and management of drilling fluids and
cuttings. These exposures may include operational activities where planned direct releases to the
environment may occur (e.g., land application). The risk characterisation evaluates the toxicity of
these chemicals and characterises the risk of the chemicals assessed for specific exposure pathways
identified in the previous sections.
A two‐stage process is employed during risk characterization. First, risk ratios are developed for the
chemical for potentially complete exposure pathways associated with applicable release scenarios.
The risk ratio is calculated by dividing the exposure point concentration (EPC) by the applicable riskbased screening level (drinking water level or PNECs for aquatic and terrestrial receptors). If the ratio
of exceedance of screening levels is less than 1.0, then there are no anticipated adverse effects
associated with the exposure scenario evaluated. No risk / hazard reduction measures are required.
There should be no need for further management controls on the chemical additional to those
already in place (DoEE, 2017).
If the ratio is greater than 1.0, then further quantitative analysis is conducted. Consistent with the
assessment framework, quantitative assessment of risk will consider only Tier 3 chemicals in end use
determination.
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Exposure Point Concentration Calculations
A quantitative mass balance calculation was undertaken to identify the amount of dazomet in the
primary drilling fluid systems. As the specific drilling fluid formulation to be used at an individual well
lease will be adapted / determined based on specific geology encountered during drilling, the
maximum concentration for dazomet in the mud systems was used to calculate a mass in the liquids
for a composite of the mud systems. This composite mud approach was used to conservatively
estimate the concentration of exposure; therefore, to assess all possible scenarios.
For the mass balance calculation, 100% of the mass of chemicals in the liquids was conservatively
assumed to be partitioned into the dry solids (accounting for the additional mass of native silts and
clays introduced into the fluid during drilling – a conversion) by applying a factor of 0.6 to the
estimated fluid mass to calculate a solids estimated concentration. MITC is not a chemical additive;
however, dazomet breaks down through hydrolysis to MITC relatively rapidly. Therefore, an
estimate was calculated for MITC in solids. Table 5 presents the calculated chemical additive
concentrations of the drilling fluids.
Table 5

Mass Balance Estimates for Dazomet and MITC

Chemical Name

CAS No.

Water
Maximum Estimated
Concentration (mg/L)

Solids
Maximum Estimated
Concentration (mg/kg)

Tetrahydro-3,5-dimethyl-1,3,5thiadiazine-2-thione (Dazomet)

533-74-4

51

0

Methylisothiocyanate
(MITC)

556-61-6

0

30.6

CAS No = Chemical Abstracts Service Number
mg/kg = milligram per kilogram
mg/L = milligram per litre

The mass balance of the chemicals was then used to estimate the potential EPCs within the aqueous
phase of residual drilling materials. It is anticipated that the solid materials may be stockpiled and
allowed to dry (potentially one week) prior to land application. Therefore, the EPCs of dazomet and
MITC within the drilling fluids will decrease, where applicable, to account for the biodegradation and
photolytic degradation of the chemical over time. The biodegradation information was obtained
from the OECD ready tests (OECD, 1992) that were developed as a first-tier testing scheme to
provide preliminary screening of organic chemicals. The ready tests are stringent screening tests that
are conducted under aerobic conditions in which a high concentration of the test substance is used,
and biodegradation is measured by non-specific parameters including dissolved organic carbon,
biochemical oxygen demand and carbon dioxide production. Attachment 3, Table 1 includes the
environmental fate information that was used to assess biodegradation of the chemical, and that
was applied at the time periods of 0, 3 and 7 days from initial recovery. The time periods of 0, 3 and
7 days were based on the length of drilling operations that would generate dazomet in the drilling
fluids systems that may result in exposure. It is not expected that drilling operations would last
longer than 7 days.
As detailed in Attachment 3, Table 1, the initial EPC (i.e., day 0) for MITC was assumed to be 0 mg/L
in the spent drilling fluids because it is a degradation chemical. However, based on the half-life (five
hours) of dazomet, an EPC for MITC was calculated by assuming complete hydrolysis of dazomet to
MITC. The EPC for MITC for day 3 and day 7 was calculated based on a ratio of residual dazomet to
generated MITC. For the application of the spent drilling muds to the well lease, the ratio of dazomet
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to MITC would result in an MITC concentration representative of complete hydrolysis. Therefore,
dazomet is assumed to not be present as a constituent of potential concern (COPC) in the spent
muds.

Release Scenario Assessment
There is no potentially complete exposure pathway to sources of drinking water; however, as a
conservative measure, the theoretical concentrations for the three exposure scenarios (0, 3 and 7
days) were compared to human health toxicity-based screening levels to screen for potential effects
as a result of a release from the well lease that may migrate to groundwater used as a drinking water
source. The results of this comparison, including the ratio of exceedance of screening levels, is
presented in Attachment 3, Table 2. As detailed in the table, dazomet exceeded the screening levels
in day 0 and MITC exceeded the screening levels for days 3 and 7.
The potential for MITC to migrate from the well lease to a landowner bore was evaluated in a
detailed fate and transport model (EHS Support, 2015). As detailed in the model, the chemical is
unlikely to migrate to a potable water source due to the chemical and physical properties of the
additive, the geology of the project area and distances to water bores. In the evaluation, the
modelled concentration has been compared to general screening criteria for the most sensitive
beneficial uses. However as noted above, this beneficial use is unlikely to be realised, with stock
watering and irrigation the most likely uses of water. The constituent does not limit the use of
groundwater for irrigation and, given the larger mass of cattle, is unlikely to pose a risk to livestock.
Rapid degradation of this organic compound will not result in it persisting within groundwater.
To screen for a potential release of drilling fluids to surface water, the theoretical concentrations of
the three exposure scenarios were also compared to the PNEC for aquatic receptors. Attachment 3,
Table 3 presents the results of this comparison, including the ratio of exceedance of screening levels.
Dazomet or MITC exceeded the screening levels for each exposure scenario on days 0, 3 and 7.
Based on the screening, there is a potential for adverse impacts to surface water resources and
associated aquatic flora and fauna from a potential release of residual drilling fluids. Based on the
environmental fate of dazomet along with the engineering and management controls previously
described, the potential for exposure is low. Dazomet is rapidly hydrolysed to MITC (half-life of 5
hours), and MITC has a high volatility in water. Therefore, MITC will likely evaporate in the water
phase during a release, and therefore, will not be a risk driver. As a result, further quantitative
evaluation of this exposure scenario was not conducted.
There is also the potential for exposure of receptors to MITC in residual drilling materials prior to or
during application of the material to land. To evaluate the potential exposure of the receptors to
residual drilling material, two scenarios were considered: a conservative scenario that addressed the
full concentration of the COPC in the residual drilling materials and a post-application scenario that
considered the resultant concentrations on the well lease after utilising mix bury cover (MBC) or
land application beneficial reuse techniques. To estimate the resultant concentration of the chemical
post management (treatment), an MBC scenario was used where the residual drilling materials were
mixed and covered with in situ soils at a rate of 20 cubic metres (m3) within 1 hectare (10,000 square
metres [m2]) x 10 centimetres (cm) (0.01 metre [m]), resulting in a management (treatment) factor
of 0.02. Attachment 3, Table 4 presents the theoretical estimates of the residual MITC
concentrations.
The theoretical concentrations were compared to PNECs for solids for ecological receptors and are
presented in Attachment 3, Table 5. The ratio of exceedance of screening levels to the untreated

Page 9 of 13

Santos Ltd
Qualitative and Quantitative Tier 3 Assessment – Dazomet
October 2020
and treated concentrations are also presented in the table. The ratio of estimated concentrations in
both untreated and treated soils to PNECs for soil exceeded the threshold of 10. MITC is a hydrolysis
product of dazomet, and due to its high volatility in water, MITC will likely evaporate in the aqueous
phase during application to the soil and not persist. However, to further evaluate potential risks to
non-MNES receptors (mammals and avian) receptors, additional quantitative analysis of the
potential exposure pathway was conducted.
The Northern Quoll and Cattle Egret were selected as ecological endpoints for potential exposure to
COPCs in soils on the well lease (residual drilling fluid COPCs with soils). Exposure assumptions, TRVs
and total intake calculations are detailed in Attachment 3, Tables 6 and 7.
Attachment 3, Table 6 presents the calculated risk estimates for the Northern Quoll. As indicated in
the table, the calculated hazard quotient (HQ) for MITC did not exceed the risk threshold level of 1
for either scenario (untreated or treated).
Attachment 3, Table 7 presents the calculated risk estimates for the Cattle Egret. As indicated in the
table, the calculated HQ for MITC exceeded the risk threshold in the untreated scenario (unmixed
cuttings) but did not exceed the risk threshold for treated scenario (mixed cuttings).
As detailed in the attachment, the exposure assumptions for Cattle Egret dietary intake assume
consumption of earthworms as 50% of their food intake, which is not their typical dietary prey
selection. In addition, surface exposure of the earthworms to the drill cuttings assumes no mix, turn
and bury management, which results in an approximately 50% reduction in COPC concentration due
to mixing with clean soil. As a result, no management controls are considered to be required as it is
unlikely that >50% of their dietary requirements are sourced from earthworms, with the risk
reduced even lower as it is extremely unlikely that >50% of their diet is sources from only the areas
subject to land application activities.
The primary land use within the development area is agricultural (grazing on improved or
unimproved pastures), and it is sparsely populated. However, as noted earlier, there may be
potential for human receptors such as residents and agricultural workers to be exposed to chemicals
in recovered materials during beneficial reuse applications. Relative potential exposure to
agricultural workers or trespassers is considered low due to the remote location of the well leases
and the sparse population. In addition, activities are undertaken in operational and controlled areas
of the well lease. There are no risk-based screening levels (RBSLs) to evaluate potential exposures of
agricultural workers or residents to COPCs in residual drilling materials. Therefore, to further
evaluate potential direct contact risks to these receptors, additional quantitative analysis was
conducted.
For potential human health exposure scenarios, exposure assumptions are detailed in Attachment 3,
Table 8. As detailed in the table, the resident exposure pathway assumes that a child/adolescent
may come in contact with redistributed soils (both untreated and treated) while trespassing on the
well lease once partially or completely decommissioned and rehabilitated. The agricultural worker
exposure pathway includes potential contact with untreated and treated soils through agricultural
activity.
RfDs and total intake calculations are detailed in Attachment 3, Tables 9 and 10. Attachment 3,
Table 9 presents the calculated risk estimates for the resident. Attachment 3, Table 10 presents the
calculated risk estimates for the agricultural worker. As indicated in the tables, the calculated HQ for
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MITC did not exceed the risk threshold level of 1 for either receptor in any of the scenarios
evaluated.

Cumulative Impacts
The potential for cumulative impacts associated with chemicals proposed for this project is limited
based on the distance between well pad sites where the chemicals are being used. Modelling has
demonstrated that the migration of drilling chemicals is limited in the subsurface with no potential
to interact with those from other wells and hydraulic fracturing chemicals are contained within the
target units. The transfer of water from Towrie to another project area for treatment and reuse is
considered to pose limited potential for cumulative impacts in that project area.
Only Tier 3 chemicals which trigger persistence and bioacummulative thresholds are considered to
be chemicals with a potential for cumulative impacts. As noted earlier and discussed in detail in the
dossier (Attachment 2), neither dazomet or MITC meet the criteria for persistence or
bioaccumulation. Thus, there is negligible incremental risk posed by the use of these Tier 3 chemicals
and the existing (and proposed) management and monitoring controls are appropriate to ensure
that the risk to MNES (and non MNES) receptors remains low.

Uncertainty Analysis
The procedures and assumptions used to assess potential human health risks in this Tier 3
assessment are subject to a wide variety of uncertainties. However, the presence of uncertainty is
inherent in the risk assessment process, from the sampling and analysis of the chemical in
environmental media to the assessment of exposure and toxicity, and risk characterisation.
Accordingly, it is important to note that the risks presented within this Tier 3 assessment are based
on numerous conservative assumptions in order to be protective of human health and the
environment, and to ensure that the risks presented herein are more likely to be overestimated
rather than underestimated.
The discussion detailed in Table 6 provides an evaluation of uncertainty for this Tier 3 assessment,
including elements previously discussed within this assessment.
Table 6
Risk
Characterisation
Component

Evaluation of Uncertainty – Dazomet

Description of Uncertainty

The concentrations of COPCs in residual
drilling materials were estimated based on
previous operations and may not accurately
Hazard Assessment estimate the concentrations of COPCs in the
– Chemical additive
future. Detailed discussions with Santos
COPC
occurred to identify a conservative estimate
of the COPC; however, there is the potential
concentrations
that the empirical concentrations would
differ than those presented in the risk
assessment.

Magnitude
of
Effect on Risk Assessment
Uncertainty

Low

This assumption may
overestimate or
underestimate the
calculated risks to receptors,
dependent on-site-specific
conditions.
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Risk
Characterisation
Component

Description of Uncertainty

Magnitude
of
Effect on Risk Assessment
Uncertainty

Concentrations of residual COPCs evaluated
in the quantitative risk assessment were
assumed to be 100 percent of the injected
mass. This is a conservative assumption for
chemicals that may degrade rapidly or
Hazard Assessment
volatilise. For example, MITC through
– Chemical additive hydrolysis (half-life of 5 days); however, the
COPC
initial concentration of dazomet evaluated is
assumed to be 100 percent of the injected
concentrations
material. Additionally, MITC was
conservatively assumed to be present in soil;
however, as this chemical is a volatile the
concentrations of MITC present in soil are
expected to decrease.

Medium

This assumption may
overestimate the calculated
risks to receptors.

The use of the food consumption relationship
with body weight for mammalian and avian
receptors.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

The EPCs for drilling fluid chemicals used the
Exposure
maximum concentration of a COPC from all of
Assessment – EPC
the muds assessed.

Low to
Medium

Low to medium potential to
overestimate risks.

The assessment for all receptors considers
the maximum concentration in days 0, 3, and
7 in any one year and does not evaluate
further degradation of residual
concentrations

Medium

Medium to high potential to
overestimate risks.

The use of toxicity values in a risk assessment
is based on extrapolations from animal data,
Toxicity Assessment adjust factors for inherent uncertainty in the
toxicological estimate and use of surrogate
toxicity criteria

Low

Low potential to
underestimate risk

The use of acute toxicity data (rather than
chronic toxicity data) to calculate PNECs for
Toxicity Assessment water for dazomet and data from one trophic
level to calculate a PNEC in soil for dazomet
and MITC.

Medium

Medium to high potential to
overestimate risks.

Exposure
Assessment

Exposure
Assessment – EPC

Toxicity Assessment

The use of LOAEL/NOAEL for calculation of
the TRVs

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

Toxicity Assessment

The use of the allometric scaling method to
estimate the population-level effects on
wildlife based on individual level of
exposures.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk
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Risk Assessment Dossier

TETRAHYDRO-3,5-DIMETHYL-1,3,5-THIADIAZINE-2-THIONE
(DAZOMET)
This dossier on tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione (dazomet) presents the most
critical studies pertinent to the risk assessment of dazomet in its use in drilling muds. It does not
represent an exhaustive or critical review of all available data. Where possible, study quality was
evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Dazomet is rapidly hydrolysed to methylisothiocyanate (MITC). Hence, this dossier will include
information on both dazomet and its hydrolysis product, MITC.
Screening Assessment Conclusion – Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione (dazomet)
was not identified in chemical databases used by NICNAS as an indicator that the chemical is of
concern and is not a PBT substance. Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione (dazomet)
was assessed as a tier 3 chemical for acute toxicity and chronic toxicity based primarily on its
dissociation to the more toxic MITC breakdown product. Therefore, tetrahydro-3,5-dimethyl-1,3,5thiadiazine-2-thione (dazomet) is classified overall as a tier 3 chemical and requires a quantitative
risk assessment for end uses.
1

BACKGROUND

Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione (dazomet) is a colourless solid that is rapidly
hydrolysed to MITC. Dazomet is not readily biodegradable, but it is inherently biodegradable.
Dazomet is not likely to volatilise due to its very low vapour pressure; however, MITC will rapidly
evaporate. Both dazomet and MITC have a low potential to bioaccumulate. Dazomet is moderately
to acutely toxic by the oral route, but exhibits low acute toxicity by the dermal and inhalation routes.
MITC is highly acutely toxic by the oral and inhalation routes; by the dermal route, a wide range has
been reported for rodents and rabbits that range from highly toxic to low toxicity. Dazomet is not
irritating to the skin and eyes, and it is not a skin sensitiser when tested on animals. MITC is severely
irritating to the skin and eyes; and it is a skin sensitiser. Repeated oral exposures to dazomet show
the liver and red blood cell (RBC) as target organs in rats, mice, and dogs. No toxicity was seen in rats
exposed repeatedly by inhalation to dazomet; nor any systemic toxicity in a rabbit dermal study.
The nasal cavity is a target organ for repeated inhalation exposures to MITC. In oral studies,
repeated exposures have resulted in systemic toxicity with no clear target organ effects. Lifetime
studies showed no carcinogenic effects in rats and mice with either dazomet or MITC. Dazomet was
weakly genotoxic in some in vitro assays, but was not genotoxic in the in vivo tests. MITC is not
genotoxic. Dazomet and MITC are not a reproductive toxicants; developmental toxicity can occur at
maternally toxic doses, but there is no teratogenicity. Dazomet exhibits high acute toxicity to aquatic
organism, particularly to fish (96-hr LC50 = 0.16 mg/L). This effect, however, is unlikely to be
attributed only to dazomet since dazomet is rapidly degraded to MITC in water. MITC exhibits a
higher acute toxicity to fish compared to dazomet (96-hr LC50 = 0.053 mg/L). Both dazomet and MITC
show moderate toxicity to earthworms.
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2

CHEMICAL NAME AND IDENTIFICATION

Dazomet:
Chemical Name (IUPAC): Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione
CAS RN: 533-74-4
Molecular formula: C5H10N2S2
Molecular weight: 162.3
Synonyms: Dazomet; tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione; 3,5-dimethyl-1,3,5thiadiazinane-2-thione
MITC:
Chemical Name (IUPAC): Methyl isothiocyanate
CAS RN: 556-61-6
Molecular formula: C2H3NS
Molecular weight: 73.12
Synonyms: Basamid, 3,5-Dimethyl-1,3,5-thiadiazinane-2-thione, Thiazone
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Tables 1 and 2.
Table 1

Overview of the Physico-Chemical Properties of Dazomet

Property

Value

Klimisch
score

Reference

Physical state at 20°C and 101.3 kPa

Colourless solid

-

EU, 2010

Melting Point

103.2 – 105.2°C

-

EU, 2010

Boiling Point

Decomposes before boiling

-

EU, 2010

Density

1.33

-

EU, 2010

Vapour Pressure

5.8 x 10-4 Pa @ 20°C

-

EU, 2010

Partition Coefficient (log Pow)

0.3 @ 24°C (pH 5-9)

EU, 2010

0.63 @ 20°C (pH 5.8)

EFSA, 2010

Water Solubility

3.5 g/L @ 20°C (pH 6-7)

-

EU, 2010

Flammability

Not highly flammable

-

EU, 2010

Auto flammability

No auto-flammable

-

EU, 2010
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Property

Value

Henry’s Law Constant

Reference

-

EU, 2010

2.5 x 10-5 Pa m3/mol at 20°C

Table 2

Overview of the Physico-Chemical Properties of MITC

Property

4

Klimisch
score

Value

Klimisch
score

Reference

Physical state at 20°C and 101.3 kPa

-

-

-

Melting Point

35.9°C

-

EU, 2010

Boiling Point

119°C

-

EU, 2010

Density

1.069 @ 37°C

-

EU, 2010

Vapour Pressure

2,500 Pa @ 20°C

-

EU, 2010

Partition Coefficient (log Pow)

1.2 at pH 6.8-7.1 @ 20°C

-

EU, 2010

Henry’s Law Constant

22 Pa m3/mol @ 20°C

-

EU, 2010

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Tables
3 and 4). This chemical is listed on the Australian Inventory of Chemical Substances – AICS
(Inventory). No conditions for its use were identified. No specific environmental regulatory controls
or concerns were identified within Australia and internationally for dazomet and MITC.
Table 3

Existing International Controls - Dazomet

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

Table 4

Existing International Controls – MITC

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

Revision date: August 2020

3

Convention, Protocol or other international control

Listed Yes or No?

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Dazomet is rapidly hydrolysed to MITC (half-life of 5 hours at 25°C, pH = 7). It is not readily
biodegradable, but it is inherently biodegradable. In biologically active soils, it is degraded to MITC
with a half-life of 7-12 hours at 20°C. Dazomet does not adsorb substantially to soil and is rapidly
degraded under the conditions of the tests. MITC adsorbs little to soil and is degraded with a half-life
of 5-14 days at 20°C. Dazomet is not likely to volatilise due to its very low vapour pressure; however,
MITC, with a vapour pressure of 2,500 Pa, will rapidly evaporate. Both dazomet and MITC have a low
potential to bioaccumulate.
B.

Abiotic Degradation

Hydrolysis
The hydrolysis rate of dazomet (DT50) in water was determined to be 0.36, 0.25, 0.21 and 0.12 days
at pH values of 4, 5, 7 and 9 at 25°C (EU, 2010).
The hydrolysis rate of MITC in water was determined to be 107.25, 49.2, 104.59 and 11.14 days at
pH values of 4, 5, 7 and 9 at 25°C (EU, 2010).
C.

Biodegradation

Dazomet and MITC were not readily biodegradable in an OECD 301D test (EU, 2010). Dazomet is
inherently biodegradable (EU, 2010).
D.

Soil Degradation

The DT50 (20°C, aerobic) values in laboratory studies for dazomet were 0.28, 0.54 and 0.3 days (EU,
2010). The DT50 (10°C, aerobic) value in a laboratory study was 1.3 days (EU, 2010). In field studies,
the DT50 values for dazomet ranged from 0.9 to 1.6 days (EU, 2010).
The DT50 laboratory study values for MITC ranged from 5.0 to 13.6 days (EU, 2010). The DT50 (10°C,
aerobic) value in a laboratory study was 32.7 days (EU, 2010). In field studies, the DT50 values for
MITC of 1.3 (trial 2, with plastic cover) and 2.1 days (trial 2, without plastic cover) were determined.
In trial 1, the dissipation was slightly retarded during coverage of the soil (12 days) yielding a DT50
value of 20.3 days. After removal of the plastic sheet and aeration of the soil, the dissipation of MITC
was significantly enhanced resulting in a DT50 value of 6.1 days from day 12 onwards.
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E.

Environmental Distribution

Adsorption/desorption
Dazomet and MITC were found to adsorb very little to any soil type. For dazomet, Koc values of 129
to 394 (mean: 260) have been determined for adsorption (EU, 2010; EFSA, 2010). For MITC, Koc
values of 9.0 to 27 (mean: 15.8) have been determined for adsorption (EU, 2010; EFSA, 2010).
F.

Bioaccumulation

The calculated BCF values using the QSAR model BCFWIN for dazomet and MITC were 2.39 and 3.16
(EU, 2010). The octanol-water partition coefficient (log Pow) for dazomet and MITC are 0.3 and 1.2
at 20°C, respectively. Thus, dazomet and MITC are not expected to bioaccumulate.
6
A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

Dazomet is moderately acutely toxic by the oral route but exhibits low acute toxicity by the dermal
and inhalation routes. It is not irritating to the skin and eyes, and it is not a skin sensitiser when
tested on guinea pigs. Repeated oral exposures to dazomet have shown the liver and RBC toxicity in
rats, mice and dogs; the dog studies were not included in the dossier. There was no toxicity in rats
exposed by inhalation for 21-days, or was there any indication of systemic toxicity in rabbits when
dazomet was applied to the skin for 21 days. Long-term studies in mice and rats showed no
carcinogenic effects from dazomet exposure in feed, although there was a slight increase in the
incidence of female mouse liver adenomas (at the highest dose level). Dazomet was weakly
genotoxic in some in vitro assays, but was not genotoxic in the in vivo tests. Dazomet is not a
reproductive toxicant; developmental toxicity can occur at maternally toxic doses, but there is no
teratogenicity.
MITC is highly acutely toxic by the oral and inhalation routes. By the dermal route, a wide range has
been reported for rodents and rabbits that range from highly toxic to low toxicity. MITC is severely
irritating to the skin and eyes, and it is a skin sensitiser. The nasal cavity is a target organ for
repeated inhalation exposures to MITC. In oral studies, repeated exposures have resulted in
systemic toxicity with no clear target organ effects. MITC is not genotoxic. Carcinogenicity studies
showed no tumour increases in mice; in the rat studies, there was a slight increase in mammary
gland tumours. MITC is not a reproductive toxicant; developmental toxicity can occur at maternally
toxic doses, but there is no teratogenicity.
B.

Toxicokinetics and Metabolism

Dazomet
Rats were given by gavage a single dose of 10 or 100 mg/kg radiolabelled dazomet. Oral absorption
is rapid (within 24 hours) and complete. There is wide distribution, with affinity for the thyroid.
Excretion is rapid (within 24 hours), with elimination predominantly in the urine (64-70%); exhaled
air is 18-33%. Limited enterohepatic circulation was indicated. Extensive metabolism occurs with
ring opening and formation of MITC. Further phase II detoxication pathway involves GSH, leading to
M2 (cysteine conjugate, 4-6.5%), its oxidation product M4 (pyruvic derivative, 4-6%), and the N-
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acetylcysteine conjugate (16-30%); formation of 4-10% highly polar metabolites. Exhaled
metabolites include carbon disulphide (CS2) and carbonyl sulphide (COS) both 3-6% at a low dose, 519% at high dose) and CO2 (11-18%). Repeated dosing did not alter the excretion or distribution of
radioactivity, indicating no bioaccumulation. (EFSA, 2010; CA EPA, 2002; NRA, 1997).
Dazomet applied topically to the skin of rats resulted in a dermal absorption of 3% of the undiluted
product and 9% of a 10% aqueous solution after 168 hours (EU, 2010).
MITC
Rats were given by gavage a single dose of 4.4 or 33 mg/kg radiolabelled MITC. Within 24 hours, 88
to 96% of the administered dose was absorbed. The major elimination pathway was in the urine (8082%), followed by excretion in expired air as CO2 (6-15%) and in the faeces (<1-2%). The remainder
of the radioactivity was eliminated in the expired air as unmetabolised MITC (<1-2%) or as carbonyl
sulphide/carbon disulphide (<1%), or bound to tissues (103% after 168 hours). Thyroid, liver,
kidneys, whole blood and adrenals were sites of distribution. The major metabolites of MITC in the
urine were N-acetyl-cysteine and cysteine conjugates. There was no unmetabolised MITC in the
urine (CA EPA, 2002).
C.

Acute Toxicity

Dazomet
The oral LD50 in rats is 596 mg/kg for males and 415 mg/kg for females (EFSA, 2010). The dermal LD50
in rats is >2,000 mg/kg (EFSA, 2010). The LC50 (time duration not stated) in rats is >8.4 mg/L in males
and 7.3 mg/L in females (EFSA, 2010). Clinical signs of toxicity seen in the acute oral toxicity study
include shaking, salivation, tonic convulsions, trembling, dyspnoea, and lassitude.
MITC
The oral LD50 values in rats and mice are 72 and 90 mg/kg, respectively (NRA, 1997). The dermal LD50
values in rabbits, mice, and rats are 33, 1,870, and approximately 1,000 mg/kg, respectively (NRA,
1997). The 4-hour LC50 in rats is 540 mg/m3.
D.

Irritation

Dazomet
Dermal irritation studies in rabbits have been conducted using a 50% aqueous solution of dazomet.
When applied to the skin for four hours, there was no irritation; a longer exposure time (20 hours)
resulted in moderated erythema and oedema (NRA, 1997). Instillation of 39 or 50 mg dazomet into
the eyes of rabbits caused moderate conjunctival erythema and slight oedema.
MITC
MITC is a severe eye and skin irritant in rabbits (NRA, 1997).
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E.

Sensitisation

Dazomet
Dazomet was not a skin sensitiser to guinea pigs (NRA, 1997). There have been some reports of
contact dermatitis has been reported in humans from exposure to dazomet (Warin, 1992).
MITC
MITC was considered a dermal sensitiser in a guinea pig maximisation test (NRA, 1997).
F.

Repeated Dose Toxicity

Oral
Dazomet
Male and female mice were given in their diet 0, 800 or 1,200 ppm dazomet for 71 days. Body
weight was reduced in the 1,200 ppm males. In the >800 ppm males and females, the following
haematological changes were observed: decreased haemoglobin (Hb), RBC count, haematocrit (Hct)
and corpuscular haemoglobin concentration (females only); and increased mean corpuscular
haemoglobin (MCH), and mean corpuscular volume (MCV). (NRA, 1997).
Male and female mice were given in their diet 0, 20, 60, 180, 360 or 540 ppm dazomet for three
months. There were no clinical signs of toxicity. In >360 ppm males and females, the haematological
changes were reduced Hb, RBC counts, MCHC, and Hct (males only); and increased MCV,
reticulocytes, polychromasia and anisocytosis. Splenic hemosiderin deposition was also observed.
Absolute and relative liver weights were increased in the >180 ppm males and 540 ppm females. The
NOAEL was considered to be 60 ppm (estimated to be 9 mg/kg-day) (NRA, 1997).
Male and female rats were given in their diet 0, 20, 60, 180 or 360 ppm dazomet for three months.
Body weight gain was slightly reduced in the 540 ppm animals. Some changes were noted in the
serum chemistry of the >180 ppm animals, and Hb was decreased in the 360 ppm dose group (both
sexes). Liver weights were increased in the >60 ppm groups. Hepatocellular fatty degeneration was
seen in the 60 ppm males and not at higher dose levels, indicating a possible spurious finding (lack of
a consistent effect and a dose-response relationship). The NOAEL was considered to be 60 ppm (ca.
4.6 mg/kg-day) for males and females. (NRA, 1997).
Male and female mice were given in their diet 0, 20, 80 or 320 ppm dazomet for 78 weeks. The
estimated mean daily intakes are: 0, 4, 16 and 68 mg/kg-day for males; and 0, 6, 22 and 93 mg/kgday for females. There was no treatment-related mortality, clinical signs, body weight changes or
feed consumption. Liver weights were significantly increased in the 320 ppm animals and an
increased number in the 80 ppm animals. Liver discoloration, liver masses, and centrilobular lipid
deposition occurred in the 320 ppm animals. Increased splenic hemosiderin deposition and
extramedullary haematopoiesis were observed in the 320 ppm animals (both sexes) and in the 80
ppm males. The NOAEL for this study was considered to be 20 ppm (ca. 1 mg/kg-day) for males, and
80 ppm (ca. 4 mg/kg-day) for females (NRA, 1997).
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Male and female rats were given in their diet 0, 5, 20, 80 and 320 ppm dazomet for two years. The
estimated mean daily intakes are: 0, 0.3, 1, 4 and 18 mg/kg-day for males; and 0, 0.3, 1, 6 and 23
mg/kg-day for females. There was no treatment-related mortality, but body weight gain was
reduced in the 320 ppm animals. The 320 ppm males and the >80 ppm females showed liver and
RBC toxicity. The liver effects were increased relative weights, hepatocellular fat deposition,
vacuolation, reduced plasma proteins and triglycerides; the RBC effects were reduced cell counts, Hb
and Hct values. The NOAEL was 20 ppm (ca. 1 mg/kg-day) for females and 80 ppm (ca. 4 mg/kg-day)
for males (NRA, 1997).
Male and female rats were given in their diet 0, 5, 20 or 80 ppm for two years. The estimated mean
daily intakes were: 0, 0.3, 1 and 4 mg/kg-day for males; and 0, 0.1, 1 and 6 mg/kg-day for females.
There was no treatment-related mortality, clinical signs, body weight gain and feed consumption. An
increased incidence of diffuse hepatocellular fat deposition and vacuolation were noted in the 80
ppm animals, and mixed cell and basophilic cell foci in the 80 ppm females. The NOAEL was
considered to be 20 ppm (ca. 1 mg/kg-day) (NRA, 1997).
Another rat chronic study was conducted on dazomet, which is older than the previous two studies.
Male and female rats were given in their diet 0, 10, 40, 160 or 640 ppm dazomet for two years. The
estimated mean daily intakes were: 0, 0.4, 1.7, 6.4 and 28 mg/kg-day for males; and 0, 0.5, 2.0, 7.4
and 31.8 mg/kg-day for females. There was no treatment-related mortality. Food consumption was
reduced in the >160 ppm groups; and body weights were reduced in the 640 ppm males and >160
ppm females. Liver and kidney weights were increased in the 640 ppm animals. Histopathologic
changes were glomerular nephritis and focal necrosis in the liver. The incidences of these
histopathologic effects in the control and treated groups were not reported by NRA (1997), but the
NRA (1997) concluded that there was no NOAEL for this study.
MITC
Male and female dd-strain mice were dosed by oral gavage with 0, 1, 5 or 20 mg/kg MITC for 3
months. At the high dose, there was thickening of the forestomach lining, inflammation of the liver,
and slight disturbance of spermatogenesis with oedema of the interstitial area of the testis. These
effects were seen occasionally in the mid-dose animals, and slight changes were seen at the low
dose. Absolute and relative ovary weights were increased in the low-dose animals; there were also
changes in the adrenal weights, but the details are lacking. There were no histopathologic changes in
the ovaries or adrenal glands. A LOAEL for this study is 1 mg/kg-day, the lowest dose tested. A
NOAEL was not established (CA EPA, 2002).
In a subsequent study to investigate the ovarian effects, mice were dosed by oral gavage with 0,
0.35, 0.5, 0.7 or 1.0 mg/kg MITC. Reduced body weight gain and increased liver weights were seen in
the 1.0 mg/kg dose group; no other treatment-related effects were observed. The NOAEL for this
study is 0.7 mg/kg-day (CA EPA, 2002).
Mice (dd strain) were dosed by oral gavage with 0, 2.5, 5 or 10 mg/kg MITC for three months. An
increase in total white blood cells count was noted in the high-dose animals, which was
characterised by an increased proportion of neutrophils and decreased proportion of lymphocytes.
The NOAEL for this study is 5 mg/kg-day (CA EPA, 2002).
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Male and female Wister rats were dosed by oral gavage with 0, 2, 10 or 40 mg/kg MITC for 3
months. The high-dose rats had undefined stomach lesions, inflammation of the liver, and a slight
spermatogenic disorder. These changes were also seen in the mid-dose animals, with slight effects at
the low dose. Absolute and relative ovary weights were increased in the low-dose animals; there
were also changes in the adrenal weights, but the details are lacking. There were no histopathologic
changes in the ovaries or adrenal glands. A LOAEL for this study is 2 mg/kg-day, the lowest dose
tested. A NOAEL was not established (CA EPA, 2002).
Rats were dosed by oral gavage with 0, 3, 10 or 30 mg/kg MITC for 8 months, followed by a 6-month
recovery period. In the high-dose animals, there was excessive salivation prior to dosing
accompanied by rapid and unexpected aggressive movements after dosing. These clinical signs
decreased in incidence by the end of the treatment period. There was significant body weight gain in
the high-dose males which did not completely reverse following the 6-month recovery period.
Absolute and relative liver weights were significantly reduced at the 5-month interim sacrifice. At
the end of the treatment period, thickening of the lining of the stomach was observed at gross
necropsy in the >10 ppm animals. Histopathologic examination in the animals at the end of the
treatment period and the recovery period showed dose-related acanthosis, hyperkeratosis, and submucosal cyst formation in the forestomach at all dose levels. The LOAEL for this study is 3 mg/kgday, the lowest dose tested. A NOAEL was not established (CA EPA, 2002).
Male and female CD rats were given in their drinking water 0, 2, 10 or 50 ppm MITC for two years.
The estimated daily intakes were: 0, 0.095, 0.463 and 2.075 mg/kg-day for males; and 0, 0.140,
0.692 and 3.189 mg/kg-day for females. The high-dose males had a 9-12% decrease in water
consumption and body weight. The study authors considered the body weight change to be
secondary to the reduced water consumption due to the palatability of the test material in the
drinking water. There were no non-neoplastic lesions that were considered treatment-related. The
NOAEL for this study is 10 ppm, which corresponds to 0.463 and 0.692 mg/kg-day for males and
females, respectively (CA EPA, 2002).
Male and female ICI-JCR mice were given in their drinking water 0, 5, 20, 80 or 200 ppm MITC for
two years. The estimated daily intakes were: 0, 0.68, 2.74, 9.82 and 21.34 mg/kg-day for males; and
0, 0.76, 3.04, 10.81 and 24.09 mg/kg-day for females. There was no treatment-related effect on
survival. Clinical signs of toxicity (dull coat, raised hair), and decreased body weights were noted in
the >80 ppm males and 200 ppm females. Water consumption was decreased in both sexes at >80
ppm. At study termination, serum glutamic-oxaloacetic transaminase (SGOT) levels were increased
(125% compared to controls) in the 200 ppm females. Histopathologic examination showed small
round cell infiltrations of the kidney in the >80 ppm females, and cellular infiltration of the spleen in
the 200 ppm females. Ovarian cysts were increased in the 200 ppm females at study termination,
with incidence rates showing a dose-response. The NOAEL for this study is considered to be 20 ppm,
which corresponds to 2.74 and 3.04 mg/kg-day for males and females, respectively (CA EPA, 2002).
Inhalation
Dazomet
There were no observable signs of toxicity in a 21-day inhalation study in rats. Rats were exposed 6
hours/day to 33,000 mg/m3 dazomet (NRA, 1997).

Revision date: August 2020

9

MITC
Male and female Wistar rats were exposed by inhalation to 0, 5, 20 or 100 mg/m3 (0, 1.7, 6.8 or 34
ppm) MITC 6 hours/day, 5 days/week for four weeks. No deaths occurred during the study.
Statistically significantly lower body weights were seen in the high-dose males. Clinical signs of
toxicity in the high-dose animals were indicative of marked respiratory tract irritation that resulted
in a change in breathing pattern of whooping respiration. As the study progressed, certain signs
(ruffled fur and respiratory sound) stopped being reversible. At the mid dose, the clinical signs were
less severe (i.e., eyelid closure, somnolence, and ruffled fur); unlike the high-dose animals these
clinical signs would start disappearing before the end of the exposure period. Clinical chemistry
changes were seen in the high-dose males (decreased serum urea, glucose, triglyceride and albumin)
and the high-dose females (decreased urea and glucose). The study authors considered these
changes to be metabolic changes in the animals as a result of reduced body weight gain. Total
bilirubin concentrations and thromboplastin time were markedly increased in the high-dose males,
but not the females. Increased numbers of neutrophilic polymorphonuclear granulocytes were
significantly increased in the >20 mg/m3 males and the 100 mg/m3 females. Overall leukocyte
counts were increased in the 100 mg/m3 females and were considered the result of the
inflammatory response occurring in the respiratory tract. Liver and kidney weights were significantly
lower in the 100 mg/m3 males compared to controls. The high-dose males and females had
significantly increased lung weights. Histopathologic effects were seen in the nasal cavity. The LOAEL
for this study is mg/m3, the lowest exposure concentration tested, based on increased nasal
epithelial atrophy in both males and females. A NOAEL was not established (CA EPA, 2002).
Dermal
Dazomet
Rabbits were dosed dermally with 0, 10 or 100 mg/kg dazomet 6 hours/day for 21 days. The abraded
skin showed well-defined erythema and oedema. Skin lesions indicative of chemical burns
(cutaneous hardening and discoloration) were seen in 8/10 and 10/10 animals in the 10 and 100
mg/kg dose groups, respectively (NRA, 1997).
Rabbits were dosed dermally with 0, 10, 100 or 1,000 mg/kg 6 hours/day, 5 days/week for 21 days.
The unabraded skin showed no signs of irritation and no indication of systemic toxicity. The NOAEL
for systemic toxicity is 1,000 mg/kg-day (NRA, 1997).
MITC
Rats were dosed dermally with 0, 120, 240 or 480 mg/kg MITC for one month. Depending on the
dose given, there was damage to the skin which consisted of ulceration, crust formation and
neutrophil infiltrations. There was also a treatment-related enlargement of the peri-bronchial lymph
nodes. No effects were noted that were considered to be treatment-related. Based on the
information, a NOAEL cannot be determined (CA EPA, 2002).
Male and female Wistar rats were dosed dermally with 0, 1, 10 or 100 mg/kg MITC for 31 days.
Severe necrosis was noted in the skin of the high-dose animals. At 1 and 10 mg/kg, there was
desquamation and erythema of the skin. Weight gain and food consumption was reduced in
females, and weight loss and decreased eosinophil production by the bone marrow was seen in
males. A dose-dependent decrease in serum albumin was seen in all dosed males. Plasma
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cholinesterase inhibition was seen in the high-dose males and in all dosed females. The >10 mg/kg
males and >1 mg/kg females had increased erythropoietic activity. The LOAEL for this study is 1
mg/kg-day, the lowest dose tested. A NOAEL was not established (CA EPA, 2002).
G.

Genotoxicity

In Vitro Studies
Dazomet
Table 5 lists the results of the in vitro genotoxicity studies conducted on dazomet. Dazomet was
weakly positive in some of the studies.
Table 5

Results of In vitro Genotoxicity Studies Conducted on Dazomet
Test System

Resultsa

Reference

Reverse mutation bacterial assays using S. typhimurium strains [five
different studies]

-

NRA, 1997

Reverse mutation bacterial assays using E. coli strains

-

NRA, 1997

+ (+S9)*

NRA, 1997

Mouse lymphoma assay

Equivocal**

NRA, 1997

Cytogenetics assay in mouse lymphoma L5178Y cells (chromosomal
aberrations)

+ (-S9) - (+S9)

NRA, 1997

Cytogenetics assay in mouse lymphoma L5178Y cells (chromosomal
aberrations)

+ (+S9)

NRA, 1997

Cytogenetics assay in human lymphocytes (chromosomal aberration)

-

NRA, 1997

Cytogenetics assay [cells not stated] (SCE)

-

NRA, 1997

Cytogenetics assay [cells not stated] (SCE)

+ (-S9) - (+S9)

NRA, 1997

+ (weak)

NRA, 1997

Cell transformation assay (BALB/c-3T3 cells)

-

NRA, 1997

Cell transformation assay (BALB/c-3T3 cells)

-

NRA, 1997

HGPRT mutation assay in CHO cells

Rat liver Unscheduled DNA Synthesis (UDS) assay

a+,

positive; -, negative
*Not concentration-dependent in the presence of metabolic activation.
**Negative in the presence of S9; positive in the absence of S9 but not concentration-dependent.

Additional information is provided in NRA (1997) on the two chromosomal aberration studies
conducted in vitro in mouse lymphoma L5187Y cells. In the study in which positive results were seen
only in the absence of metabolic activation, there was reproducible, concentration-dependent
increases in both structural and numerical aberrations in two separate experiments.
Endoreduplication, a rare numerical aberration, was observed at most concentrations levels of
dazomet and translocations; triradials and quadriradial, which are rare structural aberrations, were
also observed at some concentrations. In the other study, which was conducted at a different
laboratory, there were significant increases in the number of cells with aberrations in the presence
and absence of metabolic activation, but the increases were not dose-dependent. Some rare
structural aberrations were also noted, mainly in the absence of metabolic activation.
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MITC
MITC was not mutagenic in bacterial reverse mutation tests involving S. typhimurium or E. coli
strains in the absence or presence of metabolic activation (CA EPA, 2002). MITC was not mutagenic
in a mammalian cell assay with Chinese hamster V79 cells in the absence or presence of metabolic
activation (CA EPA, 2002).
No chromosomal aberrations were observed when human peripheral lymphocytes were treated
with MITC (CA EPA, 2002). No sister chromatid exchanges were observed when Chinese hamster V79
cells were treated with MITC in the absence of presence of metabolic activation (CA EPA, 2002).
MITC did not induce unscheduled DNA synthesis (UDS) in rat primary hepatocytes (CA EPA, 2002).
In Vivo Studies
Dazomet
The in vivo studies conducted on Dazomet are presented below in Table 6. All of the studies show
that dazomet is not mutagenic or genotoxic.
Table 6

In Vivo Genotoxicity Studies on Dazomet

Test System

Results*

Reference

Rat bone marrow (chromosomal aberration)

-

ECHA

Rat bone marrow (chromosomal aberration)

-

ECHA

Mouse bone marrow (micronucleus)

-

ECHA

Rat bone marrow (chromosomal aberration)

-

ECHA

Rat germ cell cytogenetic assay (alkaline elution)

-

ECHA

Drosophila SLRL Test

-

ECHA

Rat liver Unscheduled DNA Synthesis (UDS) Assay

-

ECHA

Rat germ cell cytogenetic assay (alkaline elution)

-

ECHA

Rat liver Unscheduled DNA Synthesis (UDS) Assay

-

Mirsalis et al. (1989)

a+, positive; -, negative

MITC
CD-1 mice were given by oral gavage 0 or 110 mg/kg MITC. Bone marrow was harvested 24, 48 and
72 hours after dosing. There was no significant increase in micronucleated polychromatic
erythrocytes at any dose level (CA EPA, 2002).
H.

Carcinogenicity

Oral
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Dazomet
Male and female mice were given in their feed 0, 20, 80 or 320 ppm dazomet for 78 weeks. The
estimated daily intake is: 0, 4, 16 and 68 mg/kg-day for males; and 0, 6, 22 and 93 mg/kg-day for
females. The 320 ppm females had a slightly increased incidence of hepatocellular adenomas. The
incidences were 3/50, 0/50, 1/50 and 7/50 for the 0, 20, 80 and 320 ppm dose groups. The 320 ppm
females also had significant increased incidence of basophilic foci. Malignant lymphomas at one or
more sites in females in all dose groups at an incidence of 3/60. Since the incidence was low, there
was no dose-response, and the lymphomas were not observed in males, the malignant lymphomas
were not considered to the treatment-related (NRA, 1997).
Male and female rats were given in their feed 0, 5, 20, 80 and 320 ppm dazomet for two years. The
estimated daily intakes are: 0, 0.3, 1, 4 and 18 mg/kg-day for males; and 0, 0.3, 1, 6 and 23 mg/kgday for females. There was no evidence of a carcinogenic effect from dazomet exposure (NRA,
1997).
Male and female rats were given in their diet 0, 5, 20 or 80 ppm. The estimated mean daily intakes
were: 0, 0.3, 1 and 4 mg/kg-day for males; and 0, 0.1, 1 and 6 mg/kg-day for females. There was no
evidence of a carcinogenic effect from dazomet exposure (NRA, 1997).
Male and female rats were given in their diet 0, 10, 40, 160 or 640 ppm dazomet for two years.
There was no evidence of a carcinogenic effect from dazomet exposure (NRA, 1997).
MITC
Male and female CD rats were given in their drinking water 0, 2, 10 or 50 ppm MITC for two years.
The estimated daily intakes were: 0, 0.095, 0.463 and 2.075 mg/kg-day for males; and 0, 0.140,
0.692 and 3.189 mg/kg-day for females. The high-dose males had a 9-12% decrease in water
consumption and body weight. The study authors considered the body weight change to be
secondary to the reduced water consumption due to the palatability of the test material in the
drinking water. An increased incidence in mammary gland tumours (multiple fibroadenomas) was
observed in surviving female rats, which achieved statistical significance at the 50 ppm dose level.
The incidences were 24%, 40%, 44% and 48% for the controls, 2, 1, and 50 ppm dose groups,
respectively. Mammary gland carcinomas were only observed in the low- and mid-dose groups (1/20
and 2/32, respectively) (CA EPA, 2002).
Male and female ICI-JCR mice were given in their drinking water 0, 5, 20, 80 or 200 ppm MITC for
two years. The estimated daily intakes were: 0, 0.68, 2.74, 9.82 and 21.34 mg/kg-day for males; and
0, 0.76, 3.04, 10.81 and 24.09 mg/kg-day for females. There was no treatment-related effect on
survival. Of the mice that survived the study, there were no increased incidences of tumours that
were considered to be treatment-related (CA EPA, 2002).
Inhalation
No studies were identified.
Dermal
No studies were identified.
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I.

Reproductive Toxicity

Dazomet
A two-generation reproductive toxicity study was conducted on dazomet. Rats were given 0, 5, 30 or
180 ppm dazomet in their feed. There were no treatment-related effects on fertility or reproductive
performance, as well as reproductive organs and pup development. Effects indicative of liver toxicity
was observed in the parental animals in both generations in the 180 ppm group and, to some extent,
in the 30 ppm group. The NOAEL for reproductive and developmental toxicity is 180 ppm (calculated
to be approximately 18 mg/kg-day). The NOAEL for systemic toxicity is 5 ppm (calculated to be
approximately 0.5 mg/kg-day) (NRA, 1997).
MITC
In a two-generation rat reproductive toxicity study, SD rats were given MITC in their drinking water
at concentrations of 0, 2, 10 or 50 ppm. The calculated equivalent doses are: 0, 0.16, 0.7 or 3.49
mg/kg-day for males; and 0, 0.2, 0.94 or 4.49 mg/kg-day for females. Pre-weaning viability was
decreased in F1 pups at all dose levels (pre-weaning loss was 6.6%, 17.8%, 17.1% and 14.4% for the
0, 2, 10 and 50 ppm groups, respectively). This effect was not considered to be a treatment-related
effect because there was no dose-response; there was no statistical significance; pup weights
indicated that growth was normal; pup deaths did not occur within a discrete window, but appeared
to occur randomly; and the pattern of pre-weaning loss was not repeated in the F2 pups. At 10 and
50 ppm, parental water consumption was significantly decreased in both generations, and decreased
body weight gains were reported during various time points of the study. The NOAEL for
reproductive toxicity is 50 ppm, which corresponds to 3.49 and 4.49 mg/kg-day for males and
females, respectively (CA EPA, 2002).
In a three-generation reproductive toxicity study, CD rats were dosed by oral gavage with 0, 1, 3 or
10 mg/kg-day. The body weights of the >3 mg/kg F0 males were reduced compared to the controls.
The 3 mg/kg females weaned fewer F3a progeny than controls. The study authors concluded that
there were not treatment-related reproductive effects. Histopathologic examination of the parental
animals showed lesions in the non-glandular stomach. The NOAEL for reproductive toxicity was
considered to be 10 mg/kg-day (CA EPA, 2002).
J.

Developmental Toxicity

Dazomet
Pregnant female rats were given in their feed 0, 3, 10 and 30 mg/kg-day dazomet (GD days not
stated). Maternal body weights, feed consumption and uterine weights were reduced at the highdose and, to a lesser extent, at the mid-dose. A higher incidence of runts was noted in the >10 mg/kg
dose groups, but there was no dose-response relationship. There was no evidence of teratogenicity.
The NOAEL for maternal and developmental toxicity is 3 mg/kg-day (NRA, 1997).
Pregnant female rabbits were dosed by oral gavage with 0, 25, 50 or 75 mg/kg dazomet (GD days not
stated). In the 50 and 75 mg/kg does, clinical signs of toxicity (severe diarrhoea, apathy and
unsteady gait), and reduced body weights and feed consumption were noted. The number of live
foetuses was reduced by 80% in the 50 and 75 mg/kg dose groups, which corresponded to a high
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number of dead implantations. Foetal abnormalities were similar across all groups, but the
conclusion is unreliable because of the small numbers of foetuses in the 50 and 75 mg/kg groups.
The NOAEL for maternal and developmental toxicity is 25 mg/kg-day (NRA, 1997).
Pregnant female rabbits were dosed by oral gavage with 0, 6.25, 12.5 or 25 mg/kg dazomet (GD days
not stated). There is conflicting information about the maternal toxicity in this study. The NRA (1997)
states that there was no maternal toxicity. However, the EU (2010) report states that there was
marked maternal toxicity, as indicated by one death and clinical signs at the same dose where
fetotoxicity was observed. At 25 mg/kg, dead implantations, particularly increased early resorptions,
were noted, resulting in reduced numbers of live foetuses. There was no evidence of teratogenicity.
The NOAELs for maternal and developmental toxicity are 12.5 mg/kg-day (NRA, 1997; EU, 2010).
MITC
Pregnant female SD rats were dosed by oral gavage with 0, 1, 5 or 25 mg/kg MITC on GD 6 to 15.
Dams dosed with 25 mg/kg exhibited significant reduction in body weight gain and food
consumption during the treatment period, and gross necropsy showed thickening of the stomach
lining. Dams dosed with 5 mg/kg had only reduced body weight gain. Mean foetal body weights and
mean foetal size were reduced in the 25 mg/kg group compared to controls. The NOAELs for
maternal and developmental toxicity is 1 and 5 mg/kg-day, respectively (CA EPA, 2002).
Pregnant NZW rabbits were dosed by oral gavage with 0, 1, 3 or 5 mg/kg MITC on GD 7-19. Those in
the 5 mg/kg dose group exhibited marginal reductions in body weight gain and feed consumption
during the early stages of treatment. Mean foetal weights were reduced in the 5 mg/kg group
compared to controls. The NOAEL for maternal and developmental toxicity is 3 mg/kg-day (CA EPA,
2002).
Pregnant female rabbits were given via gelatine capsules 0, 1, 3 or 10 mg/kg MITC on GD 6 to 18. At
10 mg/kg, there was maternal toxicity, embryotoxicity, reduced foetal body weights, and a reduction
in Day 1 pup survival. There was possible maternal toxicity also at the 3 mg/kg dose level. The study
report stated that prenatal MITC may have increased the incidence of incidental skeletal findings.
The NOAELs for maternal and developmental toxicity are 1 and 3 mg/kg-day, respectively (CA EPA,
2002).
K.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for dazomet follow the methodology discussed in
enHealth (2012). The approach used to develop drinking water guidance values is described in the
Australian Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
Oral (Dazomet)
The NOAEL or LOAEL values from key toxicity studies on dazomet are listed in Table 7.
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Table 7

Lowest NOAEL Values from Key Toxicity Studies on Dazomet by the Oral Route

Species/sex

Study Duration

Mice, male

3-month (feed)

Rats, male

(L)NOAEL

Endpoint

Reference

9

Increased liver weights

NRA (1997)

3-month (feed)

4.6

Increased liver weights

NRA (1997)

Mice,
female

78-month (feed)

1

Splenic hemosiderin
deposition; extramedullary
haematopoiesis

NRA (1997)

Rats,
female

2-year (feed)

1

Liver and RBC toxicity

NRA (1997)

Rats

2-year (feed)

1

Liver effects

NRA (1997)

Rats

2-year (feed)

0.4

Liver and kidney effects

NRA (1997)

Rats

2-generation (feed)

0.5

Liver effects (parental)

NRA (1997)

Rats

GD not specified

3

Developmental

NRA (1997)

Rabbits

GD not specified

12.5

Developmental

NRA (1997)

mg/kg-day

Four chronic feeding studies have been conducted on dazomet: a 78-week study in mice and three
2-year studies in rats. The NOAEL for two of the rat chronic studies was 1 mg/kg-day based on RBC
effects (indicative of haemolytic anaemia) and/or liver effects. The third rat chronic study, which was
considered an “old” study by NRA (1997), showed liver and kidney effects in rats; NRA (1997)
concluded that a NOAEL was not established. Unfortunately, NRA (1997) did not provide any
information on the incidences and dose levels of the liver and kidney effects in the treated rats, and
whether the effects were seen in males, females or both sexes. Furthermore, this is the only study
conducted on dazomet in which kidney effects were seen in dazomet-treated rats. Studies in rats
and dogs (data not provided in this dossier but summarised in NRA [1997]) did not develop kidney
effects from dazomet treatment. While the histopathologic details of the glomerular nephritis were
not described in NRA (1997), it is entirely possible it could be chronic progressive nephropathy
(CPN), also known as glomerulosclerosis, progressive glomerulonephrosis or old rat nephropathy.
CPN is a spontaneous renal disease seen in aging rats of which there is no counterpart in humans
and therefore has no relevance for extrapolation in human risk assessment (Hard and Khan, 2004).
Because of the inconsistency of this “older” rat chronic feeding study with the other two chronic rat
feeding studies, along with the lack of details on the study findings and no information in NRA (1997)
on the justification of a lack of NOAEL, this study will not be used for the risk assessment of dazomet.
Furthermore, there are two chronic feeding studies that reported similar findings for the liver
effects; both studies had the same NOAEL of 1 mg/kg-day. Haemolytic anaemia, an effect that has
been consistently reported in dazomet-treated rats and mice, was seen in one, but not both, of
these two chronic studies. Haemolytic anaemia was observed in males and female rats at 320 ppm;
only one study included this dose level. Both studies included a dose level of 80 ppm, and haemolytic
anaemia was reported in females in only one of the two studies. The reason for this difference is
unclear, but it may represent biological variation or perhaps strains differences; the study
summaries provided in NRA (1997) are insufficient for an analysis. Nevertheless, the NOAEL of 1
mg/kg-day will be used for determining the oral RfD and the drinking water guidance value.
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Oral Reference Dose (oral RfD) - Dazomet
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 1
UFD (database uncertainty) = 1
Oral RfD = 1/(10 x 10 x 1 x 1 x 1) = 1/100 = 0.01 mg/kg-day
Drinking water guidance value - Dazomet
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD:
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (0.01 x 70 x 0.1)/2 = 0.04 mg/L
Oral (MITC)
The NOAEL or LOAEL values from key toxicity studies on MITC are listed in Table 8.
Table 8
Species/sex

Lowest NOAEL Values from Key Toxicity Studies on MITC by the Oral Route
Study
Duration

(L)NOAEL

Endpoint

Reference

mg/kg-day

Rat

3-month
oral gavage

2 (LOAEL)

Liver inflammation, stomach lesions,
ovary weight change, spermatogenic
disorder

CA EPA, 2002

Mouse

3-month
oral gavage

1 (LOAEL)

Liver inflammation, stomach lesions,
ovary weight change, spermatogenic
disorder

CA EPA, 2002

Mouse

3-month oral
gavage

0.7 (NOAEL)

Reduced body weight gain, increased liver
weights

CA EPA, 2002

Mouse

3-month
oral gavage

5 (NOAEL)

Increased total WBC counts

CA EPA, 2002
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Species/sex

Study
Duration

(L)NOAEL

Endpoint

Reference

mg/kg-day

Rat

8-month
oral gavage

3 (LOAEL)

Rat

2-yr drinking
water

Mouse

Forestomach lesions

CA EPA, 2002

0.46 (NOAEL)

Decreased water consumption, body
weights

CA EPA, 2002

2-yr drinking
water

2.74 (NOAEL)

Clinical signs, decreased water
consumption, body weights

CA EPA, 2002

Rat

2-generation
oral gavage

3.49 (NOAEL)

None (highest dose tested for
reproductive toxicity)

CA EPA, 2002

Rat

3-generation
oral gavage

10 (NOAEL)

None (highest dose tested for
reproductive toxicity)

CA EPA, 2002

Rat

GD 6-15

5 (NOAEL)

Decreased foetal body weights and size

CA EPA, 2002

Rabbit

GD 7-19

3 (NOAEL)

Decreased foetal body weights

CA EPA, 2002

Rabbit

GD 6-18

3 (NOAEL)

Decreased foetal body weights

CA EPA, 2002

The NOAEL of 0.46 mg/kg-day (rounded off to 0.5) from the two-year rat drinking water study will be
used for determining the oral RfD and the drinking water guidance value.
Oral Reference Dose (oral RfD) - MITC
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 1
UFD (database uncertainty) = 1
Oral RfD = 0.5/(10 x 10 x 1 x 1 x 1) = 0.5/100 = 0.005 mg/kg-day
Drinking water guidance value - MITC
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD:
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG 2011)
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Volume of water consumed = 2L (ADWG 2011)
Drinking water guidance value = (0.005 x 70 x 0.1)/2 = 0.018 mg/L
L.

Cancer

Dazomet
Dazomet was not carcinogenic to mice or rats in chronic feeding studies. Thus, no cancer reference
value was derived.
MITC
An increased incidence of mammary gland tumours (fibroadenomas) in female rats was reported in
the two-year drinking water study. The increase was marginally statistically significant in the highest
dose tested (50 ppm). MITC was not carcinogenic in mice when given in drinking water for two
years. A cancer reference value was not derived.
M.

Human Health Hazard Assessment Of Physico-Chemical Properties

Dazomet does not exhibit the following physico-chemical properties:
• Explosivity
• Flammability
• Oxidising potential.
MITC is considered a flammable liquid.
7

ENVIRONMENTAL EFFECTS SUMMARY

A.

Summary

Dazomet exhibits high acute toxicity to aquatic organism, particularly to fish (96-hr LC50 = 0.16 mg/L).
This effect, however, is unlikely to be attributed only to dazomet since dazomet is rapidly degraded to
MITC in water. MITC exhibits a higher acute toxicity to fish compared to dazomet (96-hr LC50 = 0.053
mg/L). Both dazomet and MITC show moderate toxicity to earthworms.
B.

Aquatic Toxicity

Acute Studies
Tables 9A and 9B list the results of acute aquatic toxicity studies conducted on Dazomet and MITC,
respectively.
Table 9A
Test Species

Acute Aquatic Toxicity Studies on Dazomet
Endpoint

Results (mg/L)

Reference

Lepomis macrochirus

96-hr LC50

0.3

HSDB

Lepomis macrochirus

96-hr LC50

1.3

HSDB

Oncorhynchus mykiss

96-hr LC50

0.48

HSDB
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Test Species

Endpoint

Results (mg/L)

Reference

Oncorhynchus mykiss

96-hr LC50

16.2

HSDB

Oncorhynchus mykiss

96-hr LC50

0.16

HSDB

Oncorhynchus mykiss

96-hr LC50

2.4

HSDB

Daphnia magna

48-hr EC50

11.9

HSDB

Daphnia magna

48-hr EC50

0.31

HSDB

Daphnia magna

48-hr EC50

0.88

HSDB

Daphnia magna

48-hr EC50

0.55

HSDB

Pseudokirchneriella
subcapitata

72-hr EC50

Biomass: 0.16

EFSA, 2010

NOEC

Growth rate: 0.59
0.056

Desmodesmus subspicatus

96-hr EC50

Table 9B
Test Species

Biomass: 1.015

EFSA, 2010

Acute Aquatic Toxicity Studies on MITC
Endpoint

Results (mg/L)

Oncorhynchus mykiss

96-hr LC50

0.0531

EFSA, 2010

Oncorhynchus mykiss

28-d NOEC (growth)

0.004

EFSA, 2010

Daphnia magna

48-hr EC50

0.076

EFSA, 2010

Daphnia magna

21-d NOEC
(reproduction)

0.01275

EFSA, 2010

Daphnia magna

21-d NOEC
(reproduction)

0.00625

EFSA, 2010

72-hr EC50

Biomass: 0.28 (initial measured)

EFSA, 2010

Pseudokirchneriella
subcapitata

Reference

Growth rate: 0.58 (initial measured)
Biomass: 0.075 (mean measured)
Growth rate: 0.275 (mean
measured)

Terrestrial Toxicity
The terrestrial toxicity studies conducted on dazomet and MITC are presented in Table 10.
Table 10

C.

Terrestrial Toxicity Studies on Dazomet and MITC

Test Species
(method)

Test
Substance

Endpoint

Results
(mg/kg soil dw)

Reference

Eisenia fetida

Dazomet

14-day LC50

6.7

EU, 2010

Eisenia fetida

MITC

14-day LC50

2.79

EU, 2010

Calculation of PNEC

The PNEC calculations for dazomet and MITC follow the methodology discussed in DEWHA (2009).
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PNEC water
Dazomet
Experimental results are available for three trophic levels. Acute EC50 values are available for fish
(0.16 mg/L), Daphnia (0.31 mg/L), and algae (0.16 mg/L). No chronic toxicity studies have been
conducted on dazomet. On the basis of the short-term results from three trophic levels, an
assessment factor of 1,000 has been applied to the lowest reported effect concentration of 0.16
mg/L for fish and algae. The PNECwater is 1.6 x 10-4 mg/L or 0.16 µg/L.
MITC
Experimental results are available for three trophic levels. Acute EC50 values are available for fish
(0.0531 mg/L), Daphnia (0.076 mg/L), and algae (0.275 mg/L). Chronic toxicity values are available
for fish (0.004 mg/L) and invertebrates (0.00625 mg/L). On the basis that the data consists of shortterm and results from three trophic levels and long-term results from two trophic levels, an
assessment factor of 50 has been applied to the lowest reported NOEC of 0.004 mg/L for fish. The
PNECwater is 8 x 10-5 mg/L or 0.08 µg/L.
PNEC sediment
Dazomet
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 1.05 x 10-3 mg/kg wet weight or 1.05
µg/kg wet weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (8.4/1280) x 1000 x 0.00016
= 0.00105
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + (0.2 x KPsed)/1000 x BDsoilid
= 0.8 + (0.2 x 15.8)/1000 x 2400
= 8.4
Where:
Kp = solid-water partition coefficient (L/kg)
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kp = K0c x foc
= 394 x 0.04
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= 15.8
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for dazomet in sediment is
394.
Foc = fraction of organic carbon suspended sediment = 0.04 [default]
MITC
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 8.1 x 10-5 mg/kg wet weight or 0.081 µg/kg
wet weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (1.3/1280) x 1000 x 0.00008
= 8.1 x 10-5
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + (0.2 x KPsed)/1000 x BDsoilid
= 0.8 + (0.2 x 1.1)/1000 x 2400
= 1.3
Where:
Kp = solid-water partition coefficient (L/kg)
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kp = Koc x foc
= 27 x 0.04
= 1.1
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for MITC in sediment is 27.
Foc = fraction of organic carbon suspended sediment = 0.04 [default]
PNEC soil
Dazomet
Experimental results are available for earthworms, with 14-day LC50 value of 4.0 mg/kg soil dry
weight. On the basis that the data consists of one short-term result from one trophic level, an
assessment factor of 1,000 has been applied to LC50 value of 6.5 mg/kg soil dry weight for
earthworms. The PNECsoil is 0.004 mg/kg dry weight.
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MITC
Experimental results are available for earthworms, with 14-day LC50 value of 2.79 mg/kg soil dry
weight. On the basis that the data consists of one short-term result from one trophic level, an
assessment factor of 1,000 has been applied to LC50 value of 6.5 mg/kg soil dry weight for
earthworms. The PNECsoil is 0.00279 mg/kg dry weight.
8

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN

A.

PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Dazomet
There is rapid degradation of dazomet by hydrolysis in the aquatic environment and soil. Therefore,
it does not meet the criteria for persistence.
The calculated BCF value for dazomet is 2.39. Therefore, it does not meet the screening criteria for
bioaccumulation.
No chronic aquatic toxicity studies are available for dazomet. The lowest acute LC50 value is >0.1
mg/L. Therefore, dazomet does not meet the criteria for toxicity.
The overall conclusion is that dazomet is not a PBT substance.
MITC
MITC does not degrade in freshwater by hydrolysis. It is also not readily biodegradable. However, it
is expected to be removed rapidly from water by volatilisation. In soil, the degradation half-life is 513 days (<6 months). MITC also disappears rapidly in sediment: <2% can be found in sediment after
14 days (EU, 2010). Therefore, MITC does not meet the criteria for persistence.
The calculated BCF value for MITC is 3.16. Therefore, it does not meet the screening criteria for
bioaccumulation.
A chronic NOEC value is available for daphnia, with the value being <0.1 mg/L. Therefore, MITC
meets the screening criteria for toxicity.
The overall conclusion is that MITC is not a PBT substance.
B.

Other Characteristics of Concern

Where a potential exists for chemicals to be used or present for prolonged periods of time only
those chemicals that are considered persistent or bioaccumulative have the potential for cumulative
impacts. As such, only tier 3 chemicals which trigger persistence and bioacummulative thresholds

Revision date: August 2020

23

are considered to be chemicals with a potential for cumulative impacts. As noted in the prior
section, neither dazomet or MITC meet the criteria for persistence or bioaccumulation..
No other characteristics of concern were identified for dazomet or MITC.
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9

SCREENING ASSESSMENT

Chemical Name

CAS No.

Overall PBT
Assessment 1

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

Risk Assessment Actions
Required3

Dazomet

533-74-4

Not a PBT

No

No

No

No

No

No

3

No chronic data

3

MITC

556-61-6

Not a PBT

No

No

No

No

No

No

3

3

3

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 3 - Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic

Revision date: August 2020

25

10 REFERENCES, ABBREVIATIONS AND ACRONYMS
A.

References

ADWG. (2011). National Water Quality Management Strategy. Australian Drinking Water Guidelines,
Section 6, Australian Government, National Health and Medical Research Council, Natural
Resource Management Ministerial Council.
California Environmental Protection Agency (CA EPA). (2002). Evaluation of methyl isothiocyanate as
a toxic air contaminant. Part C-Human Health Assessment. California Department of
Pesticide Regulation, California Environmental Protection Agency, August 2002. Available at:
http://www.cdpr.ca.gov/docs/emon/pubs/mitc/augfinl02/augpartc.pdf.
Department of the Environment, Water, Heritage and the Arts (DEWHA). (2009). Environmental risk
assessment guidance manual for industrial chemicals, Department of the Environment,
Water, Heritage and the Arts, Commonwealth of Australia.
ECHA. ECHA REACH database: http://echa.europa.eu/information-on-chemicals/registeredsubstances
enHealth Human Risk Assessment (HHRA). (2012). Environmental Health Risk Assessment,
Guidelines for Assessing Human Health Risks from Environmental Hazards. Office of Health
Protection of the Australian Government Department of Health.
European Chemicals Agency [ECHA]. (2008). Guidance on Information Requirements and Chemical
Safety Assessment, Chapter R11: PBT Assessment, European Chemicals Agency, Helsinki,
Finland.
EU. (2010). Dazomet Product-type 8 (Wood preservatives) Assessment Report. Directive 98/8/EC
concerning the placing biocidal products on the market. Inclusion of active substances in
Annex I or IA to Directive 98/8/EC. Annex I – Belgium. 11 march 2010. Available at:
https://circabc.europa.eu/sd/a/4a7d3e6b-1de7-4e2b-a2888b1b7e4e79dd/Dazomet%20Assessment%20report.pdf.
European Food Safety Authority (EFSA). (2010). Conclusion on the peer review of the pesticide risk
assessment of the active substance dazomet. EFSA Journal 8(10): 1833. Available at:
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_documents/183
3.pdf.
Hard, G.C., Khan, K.N. (2004). A contemporary overview of chronic progressive nephropathy in the
laboratory rat, and its significance for human risk assessment. Toxicol Pathol. 32: 171-180.
HSDB. Hazardous Substance Data Bank. National Library of Medicine.
https://www.nlm.nih.gov/toxnet/index.html
Klimisch, H.J., Andreae, M., and Tillmann, U. (1997). A systematic approach for evaluating the
quality of experimental and toxicological and ecotoxicological data. Regul. Toxicol.
Pharmacol. 25:1-5.

Revision date: August 2020

26

Mirsalis J.C., Tyson C.K., Steinmetz K.L., Loh E.K., Hamilton C.M., Bakke J.P., Spalding J.W. (1989).
Measurement of unscheduled DNA synthesis and S-phase synthesis in rodent hepatocytes
following in vivo treatment: testing of 24 compounds. Environ Mol Mutagen.
1989;14(3):155-64.
National Registration Authority for Agricultural and Veterinary Chemicals (NRA). (1997). NRA Special
Review of Metham Soduim, Dazomet and Methylisothiocyanate (MITC) Volume II.
Comonwealth of Australia. Available at:
http://apvma.gov.au/sites/default/files/publication/14571-methamsodium-review-volume2.pdf.
Warin, A.P. (1992). Allergic contact dermatitis from Dazomet. Contact Dermatitis 26: 135-136.
B.

Abbreviations and Acronyms

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

AICS

Australian Inventory of Chemical Substances

BALB

Bagg Albino

BCF

Bioconcentration factor

BCFWIN™

USEPA program to estimate BCF

CA EPA

California Environmental Protection Agency

CD®

(Sprague Dawley) IGS Rat

CHO

Chinese hamster ovary

COC

constituent of concern

CPN

chronic progressive nephropathy

DEWHA

Department of the Environment, Water, Heritage and the Arts

DT

Degradation time

EC

effective concentration

ECHA

European Chemicals Agency

EFSA

European Food Safety Authority

EU

European Union

g/L

grams per litre

GD

Gestation day

GSH

glutathione - reduced

Hb

haemoglobin

Hct

haematocrit

HGPRT

hypoxanthine-guanine phosphoribosyltransferase

HHRA

enHealth Human Risk Assessment
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HSDB

Hazardous substances database

ICI-JCR

Institute for Chemical Immunology – jCR strain

IUPAC

International Union of Pure and Applied Chemistry

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system

kPa

Kilo pascal

L/kg

litres per kilogram

LC

lethal concentration

LD

lethal dose

LOAEL

lowest observed adverse effect level

MCH

mean corpuscular haemoglobin

MCHC

mean corpuscular hemoglobin concentration

MCV

mean corpuscular volume

mg/kg

milligrams per kilogram

mg/kg-day

milligrams per kilogram-day

mg/L

milligrams per litre

mg/m3

milligrams per cubic metre

MITC

methylisothiocyanate

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

NRA

National Registration Authority for Agricultural and Veterinary Chemicals

NZW

New Zealand White rabbits

OECD

Organisation for Economic Co-operation and Development

Pa m3/mol

Pascal meter cubed per gram molecular weight

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppm

parts per million

RBC

red blood cell

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

reference dose

SCE

Sister chromatid exchange

SD

Sprague Dawley

SGG

Synthetic Greenhouse Gases

SGOT

serum glutamic-oxaloacetic transaminase
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SLRL

sex-linked recessive lethal

UDS

unscheduled DNA synthesis

WBC

White blood cell

µg/kg

micrograms per kilogram

µg/L

micrograms per litre
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Attachment 3

Risk Characterisation Tables

Attachment 3, Table 1
Summary of Theoretical Biodegradation of Vendor Chemicals in Aqueous Drilling Fluids

Constituent Name

Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

CAS No.

533‐74‐4
556‐61‐6

Estimated concentration in pre‐
injection fluid systems (mg/L)

Fate and Transport
Properties

Drilling Fluids

Half‐Life (days)
0.21
NA

51
‐

Estimated Initial Vendor Chemical Concentration In Drilling
Fluids Including Biodegredation Half‐Life (mg/L)
0
51
0

Temporal Scenario (days)
3
0
51

7
0
51

Notes:
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione hydrolizes/metabilizes to 100% MITC after 3‐5 days based on degredation.
‐ not present in product, forms as a degradate
CAS = Chemical Abstracts Service
mg/L = milligrams per litre
NA = not applicable
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Attachment 3, Table 2
Comparison of Theoretical Concentrations of COPCs to Drinking Water Guidelines

Constituent Name

CAS No.

Tetrahydro‐3,5‐dimethyl‐1,3,5‐
thiadiazine‐2‐thione

533‐74‐4

Methylisothiocyanate (MITC)

556‐61‐6

Estimated Initial Vendor Chemical Concentration In
Drilling Fluids Including Biodegredation Half‐Life
Drinking Water
(mg/L)
Screning Level
Temporal Scenario (days)

Estimated concentration
in pre‐injection fluid
systems (mg/L)

Fate and
Transport
Properties

Drilling Fluids

Half‐Life (days)

0

3

7

0.21

51

0

0

NA

0

51

51

51
‐

Ratio of COPC Concentrations and Screening
Criteria (Ratio greater than one =
unacceptable potential risk)
Temporal Scenario (days)
0

3

7

0.04

1.3E+03

5.9E‐02

9.8E‐08

0.018

NA

2.8E+03

2.8E+03

Notes:
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione hydrolizes/metabilizes to 100% MITC after 3‐5 days based on degredation.
‐ not present in product, forms as a degradate
CAS = Chemical Abstracts Service
COPC = constituent of potential concern
mg/L = milligrams per litre
NA = not applicable
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Attachment 3, Table 3
Comparison of Theoretical Concentrations of COPCs to PNECs (Water)

Constituent Name

CAS No.

Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione

533‐74‐4

Methylisothiocyanate (MITC)

556‐61‐6

Ratio of COPC Concentrations and
Estimated Initial Vendor Chemical Concentration In
Screening Criteria (Ratio greater than
Drilling Fluids Including Biodegredation Half‐Life
PNEC aquatic one = unacceptable potential risk)
(mg/L)
(mg/L)
Temporal Scenario (days)
Temporal Scenario (days)

Estimated concentration
in pre‐injection fluid
systems (mg/L)

Fate and
Transport
Properties

Drilling Fluids

Half‐Life (days)

0

0.21

51

0

0

NA

0

51

51

51
‐

3

7

0

3

7

1.60E‐04

3.2E+05

1.5E+01

2.4E‐05

8.00E‐05

0.0E+00

6.4E+05

6.4E+05

Notes:
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione hydrolizes/metabilizes to 100% MITC after 3‐5 days based on degredation.
‐ not present in product, forms as a degradate
CAS = Chemical Abstracts Service
COPC = constituent of potential concern
mg/L = milligrams per litre
NA = not applicable

PNEC = predicted no effects concentration
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Attachment 3, Table 4
Summary of Theoretical Concentrations of Vendor Chemicals in Drilling Fluid Solids

Constituent Name

Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

CAS No.

Estimated Vendor Chemical Concentration
in Drilling Fluids (Solids Unmixed) (mg/kg)

533‐74‐4
556‐61‐6

‐
30.6

Estimated Vendor Chemical Concentration in Drilling
Fluids (Solids Mixed [Unmixed Muds Concentration x
MBC factor]) (mg/kg)
0.0
0.61

Notes:
‐ not present in product, forms as a degradate
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione hydrolizes/metabilizes to 100% MITC after 3‐5 days based on degredation. Therefore, mass of Tetrahydro‐3,5‐dimethyl‐1,3,5‐
thiadiazine‐2‐thione in muds will be assumed to be 0 mg/kg.
Mix Bury Cover (MBC) treatment includes mixing 20m3 of solid drilling injected material in 1 ha/ 100 mm deep. Therefore, the MBC factor is 20 m3/1000 m3 or 0.02.
CAS = Chemical Abstracts Service
ha = hectare
m3 = cubic metres
mg/kg = milligrams per kilogram
mm = millimetres
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Attachment 3, Table 5
Comparison of Theoretical Concentrations of COPCs to PNECs (Solid)

Constituent Name

Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

CAS No.

533‐74‐4
556‐61‐6

Estimated Vendor
Estimated Vendor
Chemical Concentration in Chemical Concentration PNECsoil
Drilling Fluids (Solids – in Drilling Fluid (Solids – (mg/kg)
Unmixed) (mg/kg)
Mixed) (mg/kg)
‐
30.6

‐
0.61

4.0E‐03
2.8E‐03

Ratio of COPC Concentrations and Screening
Criteria (Ratio greater than one =
unacceptable potential risk)
Spent Muds
NA
1.1E+04

Mixed Spent Muds
NA
2.2E+02

Notes:
‐ not present in product, forms as a degradate
CAS = Chemical Abstracts Service
COPC = constituent of potential concern
mg/kg = milligrams per kilogram
NA = not applicable
PNEC = predicted no effects concentration
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Attachment 3, Table 6
Risk Estimates for Small Mammal from Vendor Chemicals in Drilling Fluids

Constituent Name
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

CAS No.
533‐74‐4
556‐61‐6

Mammal NOAEL
Test Animal

Mammal NOAELt
1
0.5

Animal

Body Weight (kg)

Rat
Rat

0.35
0.35

14.7
NA

Notes:
1/ Avian NOAEL for Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione developed by applying an uncertainty factor of 10 to the NOEC for bobwhite quail.
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
CAS = Chemical Abstracts Service
kg = kilogram
𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉 𝑁𝑂𝐴𝐸𝐿
NA = not applicable
NOAEL = No observed adverse effect level
NOAELt = No observed adverse effect level test animal
NOEC = no observed effect concentration
TRV = toxicity reference value

Exposure Route

Parameter Code

Parameter Definition

Avian NOAEL
Test Animal

Avian
NOAELt 1

Units (a)

Parameter Value

IR‐S

Ingestion rate soil

kg/day

0.000274

IR‐F

Ingestion rate food

kg/day

0.00137

HR

Home Range ratio

unitless

0.25

BW

Body weight

kg

0.80

Ingestion

∗

Mammal
Northern Quoll

Avian Receptor
Cattle Egret

Animal

Body Weight (kg)

Body Weight

Derived TRV

Body Weight (kg)

Derived TRV

bobwhite quail
NA

0.178
NA

0.8
0.8

8.1E‐01
4.1E‐01

0.39
0.39

1.2E+01
4.9E‐01

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Source (b)
Calculated with average ingestion rate (2.74 g/day) and assumption of 10% soil intake
through ingestion.1
Calculated with average ingestion rate (2.74 g/day) and assumption of diet composition
of 50% earthworms (USEPA, 1993).1
The home range for Northern quoll varies from 10 ha to 1000 ha, depending upon
habitat. Given that the well leases range from 1 ha to 2.5 ha, a conservative home
range ratio of 0.25 is assumed.2
Average body weight from Menkhorst & Knight 2001. Weight ranges from 0.7 kg to 0.1
kg.3

Notes:
a/ Units:
kg = kilogram
kg/day = kilograms per day
b/ Source:
1 ‐ USEPA. (1993) Wildlife Exposure Factors Handbook United States Environmental Protection Agency
Office of Research and Development. EPA/600/R‐93/187. December 1993.
2 ‐ Australian Government Department of the Environment."Pseudomys pilligaensis".
Available online at: http://www.environment.gov.au/cgi‐bin/sprat/public/publicspecies.pl?taxon_id=99 . Retrieved 2 June 2015.
3 ‐ Menkhorst, Peter; Knight, Frank (2001). A field guide to the mammals of Australia.
South Melbourne, Australia: Oxford University Press. pp. 194–195. ISBN 019550870X.
g/day = grams per day
ha = hectare

Constituent Name
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

CAS No.
533‐74‐4
556‐61‐6

EPC 1 Surface Cuttings EPC 1 Surface Cuttings
(Unmixed)
(Mixed)
CS (mg/kg)
CS (mg/kg)
‐
‐
30.6
0.6

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 3, Table 4.
CAS = Chemical Abstracts Service
CS = concentration in soil
EPC = exposure point concentration
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilograms per day
NA = not applicable
TRV = toxicity reference value
‐ not present in spent muds

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Toxicity
TRVs
8.1E‐01
4.1E‐01

𝐸𝑃𝐶 𝑥 𝐼𝑅

𝑆

Total Intake
(mg/kg/day)
Unmixed
‐
5.2E‐03

𝐸𝑃𝐶 𝑥 𝐼𝑅
𝐵𝑊

𝐹

Hazard Quotient
Incidental Ingestion
NA
1.3E‐02

Total Intake
(mg/kg/day)
Mixed
‐
1.0E‐04

Hazard Quotient
Incidental Ingestion
NA
2.6E‐04

𝑥 𝐻𝑅

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡
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Attachment 3, Table 7
Risk Estimates for Avian Receptor from Vendor Chemicals in Drilling Fluids

Constituent Name
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

CAS No.
533‐74‐4
556‐61‐6

Mammal NOAEL
Test Animal

Mammal NOAELt
1
0.5

Animal

Body Weight (kg)

Rat
Rat

0.35
0.35

14.7
NA

Notes:
1/ Avian NOAEL for Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione developed by applying an uncertainty factor of 10 to the NOEC for bobwhite quail.
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
CAS = Chemical Abstracts Service
kg = kilogram
𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉 𝑁𝑂𝐴𝐸𝐿
NA = not applicable
NOAEL = No observed adverse effect level
NOAELt = No observed adverse effect level test animal
NOEC = no observed effect concentration
TRV = toxicity reference value

Exposure Route

Parameter Code
IR‐S

Parameter Definition
Ingestion rate soil

Units (a)
kg/day

Avian NOAEL
Test Animal

Avian
NOAELt 1

∗

Mammal
Northern Quoll

Animal

Body Weight (kg)

Body Weight

Derived TRV

Body Weight (kg)

Derived TRV

bobwhite quail
NA

0.178
NA

0.8
0.8

8.1E‐01
4.1E‐01

0.39
0.39

1.2E+01
4.9E‐01

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Parameter Value
0.031

Source (b)
BPJ
The Cattle Egret feeds mostly on grasshoppers, other insects, and small mammals
(Marchant& Higgins, 1990). For this evalution, diet is assumed to consist entirely of
earthworms (BPJ) to link the potential COPCs in soil and feed habits of egret. The
ingestion rate is calculated using USEPA T‐REX model equations.

IR‐F

Ingestion rate food

kg/day

0.157

HR
BW

Home Range ratio
Body weight

unitless
kg

0.5
0.390

PR

Prey Ratio

unitless

0.50

Ingestion

Avian Receptor
Cattle Egret

BPJ
Siegfried, 1969
The cattle egret mainly consumes insects; a prey ratio of 0.5 is conservatively assumed
and likely overestimates potential consumption of worms.

Notes:
a/ Units:
kg/day = kilograms per day
kg = kilogram
b/ Source:
BPJ ‐ Best Professional Judgement
W.R. Siegfried (1969) Energy Metabolism of the Ca le Egret, ZoologicaAfricana, 4:2, 265‐273, DOI: 10.1080/00445096.1969.11447375
Marchant & Higgins (1990). Handbook of Australian, New Zealand and Antarc c Birds : Volume 1: Ra tes to Ducks : Part B: Australian Pelican to Ducks
COPC = constituent of potential concern
USEPA = United States Environmental Protection Agency

Constituent Name
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

CAS No.
533‐74‐4
556‐61‐6

EPC 1 Surface Cuttings EPC 1 Surface Cuttings
(Unmixed)
(Mixed)
CS (mg/kg)
CS (mg/kg)
‐
‐
30.6
0.6

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 3, Table 4.
CAS = Chemical Abstracts Service
CS = concentration in soil
EPC = exposure point concentration
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilograms per day
NA = not applicable
TRV = toxicity reference value
‐ not present in spent muds

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Total Intake
(mg/kg/day)
Unmixed
‐
4.3E+00

Toxicity
TRVs
1.2E+01
4.9E‐01

𝐸𝑃𝐶 𝑥 𝐼𝑅

𝑆

𝐸𝑃𝐶 𝑥 𝐼𝑅
𝐵𝑊

Hazard Quotient
Incidental Ingestion
NA
8.9E+00

Total Intake
(mg/kg/day)
Mixed
‐
8.6E‐02

Hazard Quotient
Incidental Ingestion
NA
1.8E‐01

𝐹 𝑥 𝑃𝑅 𝑥 𝐻𝑅

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡
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Attachment 3, Table 8
Human Receptor Exposure Assumptions

Media

Exposure
Route

Ingestion

Soil

Dermal

Parameter Code
IR
EF
ED
RBA
BW
LT
AT‐NC
AT‐C
CF
SA
ABS
EF
ED
BW
LT
AT‐NC
AT‐C
AF
CF

Parameter Definition
Ingestion rate
Exposure frequency
Exposure duration
Relative bioavailability factor
Body weight
Lifetime
Averaging time ‐ noncancer
Averaging time ‐ cancer
Conversion factor
Surface area for contact (exposed)
Absorption Factor
Exposure frequency
Exposure duration
Body weight
Lifetime
Averaging time ‐ noncancer
Averaging time ‐ cancer
Soil Adherence Factor
Conversion factor

Units (a)

Parameter Value ‐
Resident

Source (b)

Parameter Value ‐
Agricultural Worker

Source (b)

mg/day
day/yr
yr
unitless
kg
yr
days
days
kg/mg
cm2/day
unitless
day/yr
yr
kg
yr
days
days
mg soil/cm2 skin
kg/mg

100
20
10
chemical‐specific
51
82
3,650
25,550
1.0E‐06
4,700
chemical‐specific
20
10
51
82
3,650
25,550
0.07
1.0E‐06

enHealth, 2012, USEPA, 2016
BPJ
BPJ
enHealth, 2012
(c) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(d) enHealth, 2012, USEPA, 2016
enHealth, 2012
BPJ
BPJ
(c) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 212
(e) enHealth, 2012, USEPA, 2016
enHealth, 212

100
4
35
chemical‐specific
85
79
12,775
25,550
1.0E‐06
5,664
chemical‐specific
4
35
85
79
12,775
25,550
0.08
1.0E‐06

enHealth, 2012
BPJ
BPJ
(f) enHealth, 2012
enHealth, 2012
(f) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(d) enHealth, 2012, USEPA, 2016
BPJ
BPJ
(f) enHealth, 2012
(f) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(e) enHealth, 2012, USEPA, 2016
enHealth, 2012

Notes:
a/ Units:
l/hr = litres per hour
cm/h = centimetre per hour
hr/day = hours per day
l/cm3 = litre per cubic centimetre
cm2/day = square centimetre per day
day/yr = days per year
yr = year
mg soil/cm2 skin = milligrams soil per square centimetre skin
kg = kilogram
kg/mg = kilogram per milligram
cm2 = square centimetre
b/ References:
enHealth, 2012:
enHealth. (2012). Australian Exposure Factor Guidance. enHealth Subcommetee of the Australian
Health Protection Principal Committee, Canberra, Australia.
BPJ:
Best Professional Judgement
USEPA, 2016
USEPA. (2016). EPA‐Expo‐Box (A Toolbox for Exposure Assessors). Available at
http://www.epa.gov/expobox
c/ The body weight is the time weighted average calculated from enHealth exposure factors for a male or female child aged 8 to 18 years old
d/ Exposed body surface area is the time weighted average of head, forearms, hands, lower legs, and feet.
Forearms are considered 45% of arm surface area; lower leg is considered 40% of leg surface area (USEPA, 2016).
e/ Adherence factor calculated for exposed body part surface area is the time weighted average of head, forearms, hands, lower legs, and feet.
f/ Male exposure factor used based on enHealth recommendation.
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Attachment 3, Table 9
Risk Estimates for Resident from Vendor Chemicals in Drilling Fluids

Constituent Name
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

Constituent Name
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

Exposure to Soils Before Treatment
EPC 1 Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Unmixed)
CS (mg/kg)
RfDo
CADDoral
533‐74‐4
‐
1.0E‐02
‐
556‐61‐6
30.6
5.0E‐03
3.3E‐06

Exposure to Soils After Treatment
1
EPC Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Mixed)
CS (mg/kg)
RfDo
CADDoral
‐
1.0E‐02
‐
533‐74‐4
0.61
5.0E‐03
6.6E‐08
556‐61‐6

Dermal Intake
CADDderm
‐
1.1E‐05

Dermal Intake
CADDderm
‐
2.2E‐07

Hazard Quotient
Incidental Ingestion
NA
6.6E‐04

Hazard Quotient
Incidental Ingestion
NA
1.3E‐05

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 3, Table 4.
CAS = Chemical Abstracts Service
𝐸𝑃𝐶 𝑥 𝐼𝑅 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑅𝐵𝐴 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
CS = concentration in soil
𝑂𝑟𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
CADD = chronic average daily dose
𝐵𝑊 𝐴𝑇
EPC = exposure point concentration
𝐸𝑃𝐶 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑆𝐴𝑒𝑥𝑝 𝑥 𝐴𝐹 𝑥 𝐴𝐵𝑆 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
mg/kg = milligrams per kilogram
𝐷𝑒𝑟𝑚𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
mg/kg/day = milligrams per kilograms per day
𝐵𝑊 𝐴𝑇
NA = not applicable
RfDo = oral reference dose
‐ not present in spent muds
Consistent with enHealth guidance a default value of 1 used for both the RBA and ABS values (see Table 8).
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Dermal
NA
2.2E‐03

Dermal
NA
4.3E‐05

Attachment 3, Table 10
Risk Estimates for Agricultural Worker from Vendor Chemicals in Drilling Fluids

Constituent Name
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

Constituent Name
Tetrahydro‐3,5‐dimethyl‐1,3,5‐thiadiazine‐2‐thione
Methylisothiocyanate (MITC)

Exposure to Soils Before Treatment
1
EPC Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Unmixed)
CS (mg/kg)
RfDo
CADDoral
533‐74‐4
‐
1.0E‐02
‐
556‐61‐6
30.6
5.0E‐03
3.9E‐07

Exposure to Soils After Treatment
EPC 1 Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Mixed)
CS (mg/kg)
RfDo
CADDoral
‐
1.0E‐02
‐
533‐74‐4
0.61
5.0E‐03
7.9E‐09
556‐61‐6

Dermal Intake
CADDderm
‐
1.8E‐06

Dermal Intake
CADDderm
‐
3.6E‐08

Hazard Quotient
Incidental Ingestion
NA
7.9E‐05

Hazard Quotient
Incidental Ingestion
NA
1.6E‐06

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 3, Table 4.
CAS = Chemical Abstracts Service
𝐸𝑃𝐶 𝑥 𝐼𝑅 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑅𝐵𝐴 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
CS = concentration in soil
𝑂𝑟𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
CADD = chronic average daily dose
𝐵𝑊 𝐴𝑇
EPC = exposure point concentration
𝐸𝑃𝐶 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑆𝐴𝑒𝑥𝑝 𝑥 𝐴𝐹 𝑥 𝐴𝐵𝑆 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
mg/kg = milligrams per kilogram
𝐷𝑒𝑟𝑚𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
mg/kg/day = milligrams per kilograms per day
𝐵𝑊 𝐴𝑇
NA = not applicable
RfDo = oral reference dose
‐ not present in spent muds
Consistent with enHealth guidance a default value of 1 used for both the RBA and ABS values (see Table 8).
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Dermal
NA
3.6E‐04

Dermal
NA
7.2E‐06
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APPENDIX E.2
Qualitative and Quantitative
Tier 3 Assessment
Glutaraldehyde
Consistent with the assessment framework, the assessment for this Tier 3 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No-Effects Concentrations (PNECs) for water and soil; and, completing a qualitative and
quantitative assessment of risk. Each of these components is detailed within this attachment.

Background
Glutaraldehyde is a component in a drilling fluid product (ALDACIDE® G) used as a biocide in the
following fluid systems:
• KCl/Polymer Mud System
• Inhibitive Mud System
• KCl/Polymer Mud - Stuck Pipe Mud System
• LCM Pill 1 Mud
• LCM Pill 2 Mud
• LCM Pill 3 Mud
The first two fluid systems (muds) are the primary systems to be used as drilling fluids. The loss
control muds (LCMs) are used to plug fractures and are considered secondary muds and will only be
used as required. Likewise, the KCl Polymer Stuck Pipe Mud system is used to free stuck pipes and is
also considered a secondary mud that will only be used as required. These secondary muds are
considered insignificant relative to the primary muds due to the considerably reduced volume used
as compared to the other muds.
The purpose and maximum quantity (i.e., in all muds) for this chemical is summarised in Table 1. A
safety data sheet (SDS) for the drilling fluid product is included as Attachment 1.
Table 1

Drilling Fluid Chemicals

Chemical Name

CAS No.

Use

Quantity1

Glutaraldehyde

111-30-8

Antimicrobial

0.2 mL/L

Based on maximum of combined muds assessed
CAS No = Chemical Abstracts Service Number
mL = millilitre
L = litre
1

Glutaraldehyde is also a component in hydraulic fracturing fluid systems used in stimulation
activities. Hydraulic fracturing fluid systems comprise water and chemical additives (including a
proppant) blended at the surface of the well lease and injected down the cased well to enhance the
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gas flow towards the well. The chemical additives are also used to assist well completion by
preparing the well or maintain the gas flow to the well (i.e., prevent the swelling of clays within the
target hydrocarbon formation). The maximum quantity for this chemical provided in the vendor
disclosure form was 0.0000 volume percent (%) in treatment. Based on this de minimis level, this
assessment focuses on glutaraldehyde in drilling fluids.
The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 2. Glutaraldehyde is not a carcinogen, and, as a result, only a noncarcinogenic oral reference dose (RfD) was calculated. A detailed discussion of the derivation of the
oral RfD and drinking water guideline values is presented in the attachment. Table 2 provides a
summary of the derivation.
Table 2
Constituent
(CAS No.)
Glutaraldehyde
(111-30-8)

Oral Reference Doses and Derived Drinking Water Guidelines
Study

2-year rat
drinking
water

Critical Effect/
Target Organ(s)
Reduced body
wt., body wt.
gain, food
consumption

NOAEL
(mg/kgday)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg-day)

Drinking
Water
Guideline
(mg/L)

4

100

0.04

0.14

CAS = Chemical Abstracts Service
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level
wt = weight
Refer to Attachment 2 for information on the key studies selected for oral reference dose and drinking water level
development.

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. The qualitative
assessment focuses on the aquatic invertebrate and fish species within the surface water resources,
and the soil flora and fauna associated with releases to the soil. The quantitative assessment
includes evaluating the potential risks to these same aquatic and soil ecological receptors, in
addition to higher trophic level organisms such as livestock and terrestrial wildlife.
The determination of toxicological reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment are
developed to assess aquatic receptors, and PNECs for soil are developed for terrestrial receptors.
Table 3 presents the chemical, endpoint, no observed effects concentration (NOEC) (milligrams per
litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). PNECs for sediment and soil are
detailed in Tables 4 and 5, respectively. Refer to Attachment 2 for the development of PNECs, or the
rational for PNECs that do not have a calculated PNEC.
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Table 3
Constituents

PNECs Water – Tier 3 Chemicals
Endpoint

Glutaraldehyde (111-30-2)

Chronic algae

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

0.025

10

0.0025

(mg/L)

EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

Table 4
Constituents

PNECs Sediment – Tier 3 Chemicals
Endpoint

Glutaraldehyde (111-30-2)

a

EC50 or NOEC
(mg/kg wet wt)

Assessment
Factor

-

-

PNECsed
(mg/kg
wet wt)
0.006

aCalculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg wet wt = milligram per kilogram wet weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

Table 5
Constituents
Glutaraldehyde (111-30-2)

PNECs Soil – Tier 3 Chemicals
Endpoint
Chronic soil
organisms

EC50 or NOEC
(mg/kg dry wt)

Assessment
Factor

1.12

50

PNECsoil
(mg/kg
dry wt)
0.02

EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observed effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 3 chemical is provided in the following sections.

General Overview
Glutaraldehyde is a liquid at room temperature. When in the environment, glutaraldehyde is
generally in the aquatic phase. The molecular structure of glutaraldehyde is presented in Figure 1.
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Figure 1

Molecular Structure of Glutaraldehyde 1

Glutaraldehyde is considered readily biodegradable. It is also expected to have a low potential for
bioaccumulation. The organic carbon/water partition coefficients (Koc) values for glutaraldehyde
indicate that it will have low potential for adsorption to suspended solids and sediment in water and
moderate adsorption to soil. Glutaraldehyde is not expected to undergo hydrolysis in the
environment. Overall, glutaraldehyde shows limited persistence in the environment.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for glutaraldehyde is included in the
dossier provided in Attachment 2. Based on physico-chemical properties and screening data detailed
below, the overall conclusion was that glutaraldehyde is not a PBT substance.

Human Health Hazards
Glutaraldehyde has moderate-to-high acute toxicity by the oral route, low-to-moderate toxicity by
the dermal route and moderate-to-high toxicity by the inhalation route. Acute inhalation exposure
may cause respiratory irritation. Glutaraldehyde is corrosive to the skin and eyes; it is also a skin and
respiratory sensitiser.
Repeated oral exposures via drinking water to rats have resulted in general systemic toxicity, but no
target organ effects. In contrast, the upper respiratory tract, particularly the nasal cavity, is the
target organ in rodents from repeated inhalation exposure. Glutaraldehyde may exhibit weak
genotoxic effects in some in vitro tests, whereas the in vivo studies consistently show no genotoxic
activity. Glutaraldehyde is not a reproductive toxicant; developmental toxicity can occur at
maternally toxic doses, but there is no teratogenicity. Glutaraldehyde is not a carcinogen.
Based on a review of repeated dose and developmental toxicity studies, toxicological reference
values were derived for glutaraldehyde. The drinking water guideline value derived for
glutaraldehyde using the non-carcinogenic oral RfD is 0.14 mg/L.
Without management controls in place, there is the potential for human receptors to be exposed to
drilling fluid chemicals that contain glutaraldehyde during drilling and completion operations and
management of drilling fluids and cuttings. Based on an assessment of land use and an
understanding of the project description provided in the Chemical Risk Assessment Framework
(Framework) developed for the Towrie Project Area and the Framework conceptual exposure model
(CEM), potential human receptors include:
1. Workers at the well lease involved with blending, storage, transfer, reuse, recovery and
recycling of drilling fluids and cuttings; recycling, reuse or disposal of recovered materials
including beneficial reuse activities such as land applications of drilling materials and dust
1

Source https://chem.nlm.nih.gov/chemidplus/rn/111-30-8
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suppression; and, mitigating releases at the well lease or along the transport or conveyance
routes.
2. Agricultural workers or residents in irrigation areas.
3. Landholders that have access to the water supply from a bore hydraulically downgradient of
the well lease.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Exposure of workers to drilling fluid chemicals is possible via inadvertent spills and leaks, during the
recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and during
application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
The management of chemicals and wastes will be conducted at the well lease using drums, totes and
engineered tanks designed to contain the fluids. In the unlikely event of a release to ground, the
potential for exposures (other than workers) is limited. The well pad sites are fenced and access is
controlled, which limits access to the public. If drilling fluid chemicals are spilled to ground then
investigation, remediation and rehabilitation activities would be implemented to address soil
impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes and as such these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and runoff with a general deficit irrigation
strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
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As a result, potential exposures during the drilling process are low due to the employment of
mechanical equipment/processes, engineering controls (including secondary containment) and
other mitigation and management strategies. Similarly, there is a low potential for human receptors
exposed to residual chemicals in areas adjacent to a well lease that have been used for the
application of materials for beneficial reuse and to surface water bodies that may receive runoff
from beneficial reuse applications. Finally, the probability of any surface related discharge infiltrating
subsurface soils and migrating to groundwater is very low.

Environmental Hazards
Glutaraldehyde has a moderate acute toxicity concern to fish and invertebrates but is highly toxic to
algae. It is of low toxicity concern to terrestrial invertebrates and plants. To birds, glutaraldehyde is
moderately toxic on an acute basis and slightly toxic on a subacute dietary basis. Under typical
environmental conditions, the chemical is readily biodegradable and has limited persistence in the
environment. The chemical also has a low potential for bioaccumulation.
Experimental toxicity data on water and soil organisms was available for three trophic levels to
calculate PNECs. However, there are no toxicity data for sediment-dwelling organisms. Therefore,
the PNECsed was calculated using the equilibrium partitioning method.
During the drilling process, there is the potential for environmental receptors to be exposed to
drilling fluid chemicals that contain glutaraldehyde. Pipelines (where treated water is conveyed) can
transect sensitive ecological areas (including Matters of National Environmental Significance
[MNES]). There is the concern of wildlife (terrestrial and aquatic receptors) and livestock in the
vicinity of the well leases to have adverse effects from potential exposures. Potential environmental
receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to a well lease, including
surface water features, that have received runoff from an accidental release during drilling
and completion operations or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied as
well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during drilling and completion operations or loss of containment, or
from beneficial reuse applications.
4. Wildlife including livestock that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The drilling and
completion activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
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physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are low.

Risk Characterisation
The purpose of the risk characterisation portion of the assessment is to provide a conservative
estimate of the potential risk resulting from exposure to glutaraldehyde that may occur during
activities associated with drilling and completion operations and management of drilling fluids and
cuttings. These exposures may include operational activities where planned direct releases to the
environment may occur (e.g., land application). The risk characterisation evaluates the toxicity of
this chemical and characterises the risk of the chemical assessed for specific exposure pathways
identified in the previous sections.
A two‐stage process is employed during risk characterization. First, risk ratios are developed for the
chemical for potentially complete exposure pathways associated with applicable release scenarios.
The risk ratio is calculated by dividing the exposure point concentration (EPC) by the applicable riskbased screening level (drinking water level or PNECs for aquatic and terrestrial receptors). If the ratio
of exceedance of screening levels is less than 1.0, then there are no anticipated adverse effects
associated with the exposure scenario evaluated. No risk / hazard reduction measures are required.
There should be no need for further management controls on the chemical additional to those
already in place (DoEE, 2017).
If the ratio is greater than 1.0, then further quantitative analysis is conducted. Consistent with the
assessment framework, quantitative assessment of risk will consider only Tier 3 chemicals in end use
determination.

Exposure Point Concentration Calculations
A quantitative mass balance calculation was undertaken to identify the amount of glutaraldehyde in
the primary drilling fluid systems. As the specific drilling fluid formulation to be used at an individual
well lease will be adapted / determined based on specific geology encountered during drilling, the
maximum concentration for glutaraldehyde in the mud systems was used to calculate a mass in the
liquids for a composite of the mud systems. This composite mud approach was used to
conservatively estimate the concentration of exposure; therefore, to assess all possible scenarios.
For the mass balance calculation, 100% of the mass of chemicals in the liquids was conservatively
assumed to be partitioned into the dry solids (accounting for the additional mass of native silts and
clays introduced into the fluid during drilling – a conversion) by applying a factor of 0.6 to the
estimated fluid mass to calculate a solids estimated concentration. Table 6 presents the calculated
chemical additive concentrations of the drilling fluids.
Table 6

Mass Balance Estimates for Glutaraldehyde

Chemical Name

CAS No.

Water
Maximum Estimated
Concentration (mg/L)

Solids
Maximum Estimated
Concentration (mg/kg)

Glutaraldehyde

111-30-8

500

300

CAS No = Chemical Abstracts Service Number
mg/kg = milligram per kilogram
mg/L = milligram per litre

Page 7 of 12

Santos Ltd
Qualitative and Quantitative Tier 3 Assessment – Glutaraldehyde
October 2020
The mass balance of glutaraldehyde was then used to estimate the potential EPCs within the
aqueous phase of residual drilling materials. It is anticipated that the solid materials may be
stockpiled and allowed to dry (potentially one week) prior to land application. Therefore, the EPC of
glutaraldehyde within the drilling fluids will decrease, where applicable, to account for the
biodegradation and photolytic degradation of the chemical over time. The biodegradation
information was obtained from the OECD ready tests (OECD, 1992) that were developed as a firsttier testing scheme to provide preliminary screening of organic chemicals. The ready tests are
stringent screening tests that are conducted under aerobic conditions in which a high concentration
of the test substance is used, and biodegradation is measured by non-specific parameters including
dissolved organic carbon, biochemical oxygen demand and carbon dioxide production. Attachment
3, Table 1 includes the environmental fate information that was used to assess biodegradation of
the chemical, and that was applied at the time periods of 0, 3 and 7 days from initial recovery. The
time periods of 0, 3 and 7 days were based on the length of drilling operations that would generate
glutaraldehyde in the drilling fluids systems that may result in exposure. It is not expected that
drilling operations would last longer than 7 days.

Release Scenario Assessment
There is no potentially complete exposure pathway to sources of drinking water; however, as a
conservative measure, the theoretical concentrations for the three exposure scenarios (0, 3 and 7
days) were compared to human health toxicity-based screening levels to screen for potential effects
as a result of a release from the well lease that may migrate to groundwater used as a drinking water
source. The results of this comparison, including the ratio of exceedance of screening levels, is
presented in Attachment 3, Table 2. As detailed in the table, glutaraldehyde exceeded the screening
levels for all three exposure scenarios (days 0, 3, 7).
The potential for glutaraldehyde to migrate from the well lease to a landowner bore was evaluated
in a detailed fate and transport model (EHS Support, 2015). As detailed in the model, the chemical is
unlikely to migrate to a potable water source due to the chemical and physical properties of the
additive, the geology of the project area and distances to water bores. In the evaluation, the
modelled concentrations have been compared to general screening criteria for the most sensitive
beneficial uses. However as noted above, this beneficial use is unlikely to be realised, with stock
watering and irrigation the most likely uses of water. These constituents do not limit the use of
groundwater for irrigation and, given the larger mass of cattle, are unlikely to pose risks to livestock.
Rapid degradation of these organic compounds will not result in them persisting within
groundwater.
To screen for a potential release of drilling fluids to surface water, the theoretical concentrations of
the three exposure scenarios were also compared to the PNEC for aquatic receptors. Attachment 3,
Table 3 presents the results of this comparison, including the ratio of exceedance of screening levels.
Glutaraldehyde exceeded the screening levels for each exposure scenario on days 0, 3 and 7. Based
on the screening, there is a potential for adverse impacts to surface water resources and associated
aquatic flora and fauna from a potential release of residual drilling fluids. Based on the
environmental fate of glutaraldehyde along with the engineering and management controls
previously described, the potential for exposure is low. For glutaraldehyde, photolytic degradation in
water has a half-life of 18 days, and it is considered readily biodegradable in an aerobic aquatic
environment with a half-life of 10.6 hours in the water/sediment system. Therefore, the biocide is
not expected to be a significant risk driver. As a result, further quantitative evaluation of this
exposure scenario was not conducted.
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There is also the potential for exposure of receptors to glutaraldehyde in residual drilling materials
prior to or during application of the material to land. To evaluate the potential exposure of the
receptors to residual drilling material, two scenarios were considered: a conservative scenario that
addressed the full concentration of the constituent of potential concern (COPC) in the residual
drilling materials and a post-application scenario that considered the resultant concentrations on the
well lease after utilising mix bury cover (MBC) or land application beneficial reuse techniques. To
estimate the resultant concentration of the chemical post management (treatment), an MBC
scenario was used where the residual drilling materials were mixed and covered with in situ soils at a
rate of 20 cubic metres (m3) within 1 hectare (10,000 square metres [m2]) x 10 centimetres (cm)
(0.01 metre [m]), resulting in a management (treatment) factor of 0.02. Attachment 3, Table 4
presents the theoretical estimates of the residual glutaraldehyde concentrations.
The theoretical concentrations were compared to PNECs for solids for ecological receptors and are
presented in Attachment 3, Table 5. The ratio of exceedance of screening levels to the untreated
and treated concentrations are also presented in the table. The ratio of estimated concentrations in
both untreated and treated soils to PNECs for soil exceeded the threshold of 10. Glutaraldehyde
readily biodegrades in soil, with an aerobic soil half-life of 1.7 days, indicating rapid degradation in
soil by microbial biotransformation. Therefore, very low persistence exists for the biocide due to
biodegradation. However, to further evaluate potential risks to non-MNES receptors (mammals and
avian) receptors, additional quantitative analysis of the potential exposure pathway was conducted.
The Northern Quoll and Cattle Egret were selected as ecological endpoints for potential exposure to
COPCs in soils on the well lease (residual drilling fluid COPCs with soils). Exposure assumptions, TRVs
and total intake calculations are detailed in Attachment 3, Tables 6 and 7.
Attachment 3, Table 6 presents the calculated risk estimates for the Northern Quoll. As indicated in
the table, the calculated hazard quotient (HQ) for glutaraldehyde did not exceed the risk threshold
level of 1 for either scenario (untreated or treated).
Attachment 3, Table 7 presents the calculated risk estimates for the Cattle Egret. As indicated in the
table, the calculated HQ for glutaraldehyde exceeded the risk threshold in the untreated scenario
(unmixed cuttings) but did not exceed the risk threshold for treated scenario (mixed cuttings).
As detailed in the attachment, the exposure assumptions for Cattle Egret dietary intake assume
consumption of earthworms as 50% of their food intake, which is not their typical dietary prey
selection. In addition, surface exposure of the earthworms to the drill cuttings assumes no mix, turn
and bury management, which results in an approximately 50% reduction in COPC concentration due
to mixing with clean soil. As a result, no management controls are considered to be required as it is
unlikely that >50% of their dietary requirements are sourced from earthworms, with the risk
reduced even lower as it is extremely unlikely that >50% of their diet is sourced from only the areas
subject to land application activities.
The primary land use within the development area is agricultural (grazing on improved or
unimproved pastures), and it is sparsely populated. However, as noted earlier, there may be
potential for human receptors such as residents and agricultural workers to be exposed to chemicals
in recovered materials. Relative potential exposure to agricultural workers or trespassers is
considered low due to the remote location of the well leases and the sparse population. In addition,
activities are undertaken in operational and controlled areas of the well lease. There are no riskbased screening levels (RBSLs) to evaluate potential exposures of agricultural workers or residents to
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COPCs in residual drilling materials. Therefore, to further evaluate potential direct contact risks to
these receptors, additional quantitative analysis was conducted.
For potential human health exposure scenarios, exposure assumptions are detailed in Attachment 3,
Table 8. As detailed in the table, the resident exposure pathway assumes that a child/adolescent
may come in contact with redistributed soils (both untreated and treated) while trespassing on the
well lease once partially or completely decommissioned and rehabilitated. The agricultural worker
exposure pathway includes potential contact with untreated and treated soils through agricultural
activity.
RfDs and total intake calculations are detailed in Attachment 3, Tables 9 and 10. Attachment 3,
Table 9 presents the calculated risk estimates for the resident. Attachment 3, Table 10 presents the
calculated risk estimates for the agricultural worker. As indicated in the tables, the calculated HQ for
glutaraldehyde did not exceed the risk threshold level of 1 for any of the scenarios evaluated.

Cumulative Impacts
The potential for cumulative impacts associated with chemicals proposed for this project is limited
based on the distance between well pad sites where the chemicals are being used. Modelling has
demonstrated that the migration of drilling chemicals is limited in the subsurface with no potential
to interact with those from other wells and hydraulic fracturing chemicals are contained within the
target units. The transfer of water from Towrie to another project area for treatment and reuse is
considered to pose limited potential for cumulative impacts in that project area.
Only Tier 3 chemicals which trigger persistence and bioacummulative thresholds are considered to
be chemicals with a potential for cumulative impacts. As noted earlier and discussed in detail in the
dossier (Attachment 2), glutaraldehyde does not meet the criteria for persistence or
bioaccumulation. Thus, there is negligible incremental risk posed by the use of this Tier 3 chemical
and the existing (and proposed) management and monitoring controls are appropriate to ensure
that the risk to MNES (and non MNES) receptors remains low.

Uncertainty Analysis
The procedures and assumptions used to assess potential human health risks in this Tier 3
assessment are subject to a wide variety of uncertainties. However, the presence of uncertainty is
inherent in the risk assessment process, from the sampling and analysis of the chemical in
environmental media to the assessment of exposure and toxicity, and risk characterisation.
Accordingly, it is important to note that the risks presented within this Tier 3 assessment are based
on numerous conservative assumptions in order to be protective of human health and the
environment, and to ensure that the risks presented herein are more likely to be overestimated
rather than underestimated.
The discussion detailed in Table 7 on the following page provides an evaluation of uncertainty for
this Tier 3 assessment, including elements previously discussed within this assessment.
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Table 7
Risk
Characterisation
Component

Evaluation of Uncertainty – Glutaraldehyde
Description of Uncertainty

Magnitude
of
Effect on Risk Assessment
Uncertainty

The concentrations of COPCs in residual
drilling materials were estimated based on
previous operations and may not accurately
Hazard Assessment estimate the concentrations of COPCs in the
– Chemical additive
future. Detailed discussions with Santos
COPC
occurred to identify a conservative estimate
of the COPC; however, there is the potential
concentrations
that the empirical concentrations would
differ than those presented in the risk
assessment.

Low

This assumption may
overestimate or
underestimate the
calculated risks to receptors,
dependent on-site-specific
conditions.

Concentrations of residual COPCs evaluated
in the quantitative risk assessment were
assumed to be 100 percent of the injected
mass. This is a conservative assumption for
Hazard Assessment
chemicals that may degrade rapidly or
– Chemical additive
volatilise. For glutaraldehyde, photolytic
COPC
degradation in water has a half-life of 18
concentrations
days, and it is considered readily
biodegradable in an aerobic aquatic
environment with a half-life of 10.6 hours in
the water/sediment system.

Medium

This assumption may
overestimate the calculated
risks to receptors.

The use of the food consumption relationship
with body weight for mammalian and avian
receptors.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

The EPCs for drilling fluid chemicals used the
Exposure
maximum concentration of a COPC from all of
Assessment – EPC
the muds assessed.

Low to
Medium

Low to medium potential to
overestimate risks.

The assessment for all receptors considers
the maximum concentration in days 0, 3, and
7 in any one year and does not evaluate
further degradation of residual
concentrations

Medium

Medium to high potential to
overestimate risks.

Low

Low potential to
underestimate risk

Exposure
Assessment

Exposure
Assessment – EPC

The use of toxicity values in a risk assessment
is based on extrapolations from animal data,
Toxicity Assessment adjust factors for inherent uncertainty in the
toxicological estimate and use of surrogate
toxicity criteria
Toxicity Assessment

The use of LOAEL/NOAEL for calculation of
the TRVs

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

Toxicity Assessment

The use of the allometric scaling method to
estimate the population-level effects on
wildlife based on individual level of
exposures.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk
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Attachment 2

Risk Assessment Dossier

GLUTARALDEHYDE
This dossier on glutaraldehyde presents the most critical studies pertinent to the risk assessment of
glutaraldehyde in its use in drilling muds and hydraulic fracturing fluids. It does not represent an
exhaustive or critical review of all available data. The majority of information presented in this
dossier was obtained from NICNAS (1994) and the ECHA database that provides information on
chemicals that have been registered under the EU REACH (ECHA). Where possible, study quality was
evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Glutaraldehyde was not identified in chemical databases used by
NICNAS as an indicator that the chemical is of concern and is not a PBT substance. Glutaraldehyde
was assessed as a tier 3 chemical for acute toxicity and as a tier 2 chemical for chronic toxicity.
Therefore, glutaraldehyde is classified overall as a tier 3 chemical and requires a quantitative risk
assessment for end uses.
1

BACKGROUND

Glutaraldehyde is a liquid at room temperature. It is readily biodegradable and is expected to have a
low potential for bioaccumulation. Glutaraldehyde is moderately to highly toxic by the oral route,
low to moderately toxic by the dermal route, and moderately to highly toxic by the inhalation route.
Acute inhalation exposure may cause respiratory irritation. Glutaraldehyde is corrosive to the skin
and eyes; and it is a skin and respiratory sensitiser. Repeated oral exposures via drinking water to
rats have resulted in general systemic toxicity, but no target organ effects. In contract, the upper
respiratory tract, particularly the nasal cavity, is the target organ in rats and mice from repeated
inhalation exposure. Glutaraldehyde may exhibit weak genotoxic effects in some in vitro tests,
whereas the in vivo studies consistently show no genotoxic activity. Glutaraldehyde is not a
reproductive toxicant; developmental toxicity can occur at maternally toxic doses, but there is no
teratogenicity. Glutaraldehyde is slightly to moderately toxic to fish and invertebrates, and
moderately to highly toxic to algae. It is of low toxic concern to terrestrial invertebrates and plants.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Glutaraldehyde
CAS RN: 111-30-8
Molecular formula: C7H8O2
Molecular weight: 100.12
Synonyms: Pentanedial; glutaral; glutaric dialdehyde; 1,3-diformylpropane; 1,5-pentanedial; glutaric
aldehyde; glutaric acid dialdehyde; dioxopentane; glutardialdehyde; 1,5-pentanedione; Algicide®C
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
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Table 1

Overview of the Physico-Chemical Properties of Glutaraldehyde

Property

Value

Klimisch
score

Reference

Physical state at 20oC and 101.3 kPa*

Sweetish smelling, clear water liquid

1

ECHA

Melting Point*

-33oC

1

ECHA

Boiling Point*

101.5 C @ 987.1 hPa

1

ECHA

Density*

1.13 kg/m3

1

ECHA

Vapour Pressure*

30 hPa @ 26.3oC

1

ECHA

Partition Coefficient (log Kow)*

-0.36

1

ECHA

Water Solubility*

miscible

2

ECHA

Flash Point*

Not measurable

1

ECHA

Auto flammability*

395 C @ ~1,000hPa

1

ECHA

Viscosity*

12.75 mm2/s (static) at 25oC

1

ECHA

Henry’s Law Constant

0.011 Pa m3/mol at 25oC [QSAR]

2

ECHA

o

o

*ca. 50% glutaraldehyde solution (in water)
1 ppm = 4.095 mg/m3
1 mg/m3 = 0.244 ppm

4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for glutaraldehyde.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No
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A.

ENVIRONMENTAL FATE SUMMARY
Summary

Glutaraldehyde is considered readily biodegradable. It is also expected to have a low potential for
bioaccumulation. The Koc values for glutaraldehyde indicate that it will have low potential for
adsorption to suspended solids and sediment in water and moderate adsorption to soil.
Glutaraldehyde is not expected to undergo hydrolysis in the environment. Overall, glutaraldehyde
shows limited persistence in the environment.
B.

Abiotic Degradation

Hydrolysis
In an OECD TG 111 test (hydrolysis as a function of pH), glutaraldehyde was hydrolytically stable at
pH 4 and pH 7, but decomposed at pH 9 (ECHA). [Kl. score = 2]
Phototransformation in Water
Photolytic degradation of glutaraldehyde occurred in water under sensitised conditions: the half-life
was 18 days when equivalent to 36 days of natural sunlight (12 hours/day; sensitised acetone
system); and 49 days when equivalent to 34 days of natural sunlight (12 hours/day; sensitised
acetonitrile system). There was no photodegradation of glutaraldehyde under darkness or nonsensitised conditions (ECHA). [Kl. score = 2]
C.

Biodegradation

Glutaraldehyde was considered readily biodegradable in an OECD 301A (DOC die away test).
Degradation was 90-100% in 28 days (ECHA). [Kl. score = 1]
In a simulation test involving aerobic sewage treatment [activated sludge units] (OECD TG 303A),
glutaraldehyde degraded 97% after 73 days based on DOC removal (ECHA). [Kl. score = 1]
In an aerobic aquatic metabolism test, [14C]-glutaraldehyde had a half-life of 10.6 hours in the
water/sediment system. A minor transformation product was glutaric acid: the maximum yield was
18.9 to 21.5% at 12 hours, which then declined rapidly to 10.1 to 11% by 24 hours; and was not
observed at the end of the study period in the aqueous phase (ECHA). [Kl. score = 1]
In an anaerobic aquatic metabolism test, [14C]-glutaraldehyde was rapidly metabolised with the firstorder half-life being 7.7 hours. Glutaraldehyde was transformed to 5-hydroxypentanal (ca 37% of
applied radioactivity) on day 1; after that, it declined to <10%; it was not detected at all after 30
days. The second stable transformation product was 1,5-pentanediol (35% of radioactivity on day 1),
which accounted for 70% of the radioactivity at the end of the test. A minor transformation product
was a compound formed via Aldol condensation, cyclisation and dehydration. This compound
accounted for about 10-20% of total radioactivity from day 1 onwards (ECHA). [Kl. score = 1]
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In an aerobic soil metabolism test, the half-life of the degradation of [14C]-glutaraldehyde was
calculated to be 1.7 days, indicating rapid degradation in soil by microbial biotransformation.
Degradation products were measured but not identified. (ECHA). [Kl. score = 1]
D.

Environmental Distribution

Adsorption/desorption
The organic carbon/water partition coefficients (Koc) values were determined for sediment and four
types of soil. The values are as follows: 120 for sediment; 210 for sandy loam; 500 for silty clay loam;
340 for silt loam; and 460 for loamy sand (ECHA; Leung, 2001). [Kl. score = 1]
Distribution Modelling
No fugacity calculations were performed as glutaraldehyde has limited persistence. Its
environmental fate is primarily determined by degradation rather than equilibration between
compartments (OECD, 1995).
E.

Bioaccumulation

Glutaraldehyde is not expected to bioaccumulate. The measured log Kow at pH 5, 7 and 9 are -0.41,
-0.36 and -0.80, respectively (ECHA).
6
A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

Glutaraldehyde has moderate-to-high acute toxicity by the oral route, low-to-moderate toxicity by
the dermal route, and moderate-to-high toxicity by the inhalation route. Acute inhalation exposure
may cause respiratory irritation. Glutaraldehyde is corrosive to the skin and eyes; it is also a skin and
respiratory sensitiser. Repeated oral exposures via drinking water to rats have resulted in general
systemic toxicity, but no target organ effects. In contrast, the upper respiratory tract, particularly the
nasal cavity, is the target organ in rodents from repeated inhalation exposure. Glutaraldehyde may
exhibit weak genotoxic effects in some in vitro tests, whereas the in vivo studies consistently show
no genotoxic activity. Glutaraldehyde is not a reproductive toxicant; developmental toxicity can
occur at maternally toxic doses, but there is no teratogenicity.
B.

Toxicokinetics

Dermal Absorption
[1,5-14C]-glutaraldehyde was applied to the skin of male and female F344 rats. Doses were 0.75%
and 7.5%: this corresponds to approximately 6.5 and 63 mg/kg for males; and approximately 8.7 and
102 mg/kg for females. The dermal absorption data are presented below in Table 3. The results
indicate that glutaraldehyde has a low rate of absorption by the dermal route (ECHA).
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Table 3

Dermal Absorption Data in Rats on Glutaraldehyde (ECHA)
Absorption rate constant/hour

Sex

% of applied dose

Low Dose

High Dose

Low Dose

High Dose

Males

1.5

0.7

0.7

1.3

Females

1.8

0.9

0.3

2.1

An in vitro percutaneous absorption study was conducted on glutaraldehyde using excised skin from
rats, rabbits, mice, guinea pigs and humans. The skin samples were placed in a flow-through skin
penetration chamber, and [14C]-glutaraldehyde was added at doses of 0.75% and 7.5%. The results
are presented in Table 4. Glutaraldehyde did not penetrate any of the skin samples to a significant
degree, suggesting that only minimal amounts of glutaraldehyde may be available for systemic
uptake and distribution after skin exposure. The results also show that skin absorption was greater
for the animal species used in toxicity tests than human skin (ECHA; Frantz et al., 1993).
Table 4

In vitro Percutaneous Absorption (mg/cm2) of Glutaraldehyde
(ECHA; Frantz et al., 1993)

Species

Low Dose

High Dose

Animal*

0.006

0.08

Human

0.002

0.02

*Percutaneous absorption in rats, guinea pigs, mice and rabbits were similar to each and were reported as a single value.

C.

Acute Toxicity

The oral LD50 values are: 123 to 820 mg/kg in rats; 100 to 352 mg/kg in mice; and 50 mg/kg in guinea
pigs (NICNAS, 1994).
The dermal LD50 values are: 640 to 2,000 mg/kg in rabbits; >2,500 mg/kg in rats; and >4,500 mg/kg in
mice (NICNAS, 1994).
The 4-hour inhalation LC50 values for glutaraldehyde are listed in Table 5.
Table 5
Test Material

Acute inhalation LC50 values for Glutaraldehyde

LC50 (males)

LC50 (females)

LC50 (both sexes)

[mg/L]

[mg/L]

[mg/L]

Reference

50% aq. aerosol

0.52

0.45

-

OECD, 1995

25% aq. aerosol

-

-

0.8

OECD, 1995

50% aq. aerosol

0.35

0.28

-

OECD, 1995

5% soln. vapour

0.096

0.164

-

OECD, 1995

During the exposure period, the animals showed signs of eye and respiratory irritation, as indicated
by laboured and audible breathing, and wetness and encrustation around the nose and eyes.
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D.

Irritation

Glutaraldehyde is corrosive to the skin and eyes of rabbits (NICNAS, 1994; ECHA). Signs of irritation
occurred at a concentration of 2% for skin and 0.2% for eyes (NICNAS, 1994). In the acute inhalation
studies, rats exposed to aerosols or vapours of glutaraldehyde showed signs of eye and respiratory
irritation (OECD, 1995).
E.

Sensitisation

Glutaraldehyde is a skin sensitiser to guinea pigs and humans. Information on the individual studies
can be found in NICNAS (1994) and in the ECHA REACH database (ECHA).
Asthmatic symptoms, such as wheezing, coughing, chest tightness, breathing difficulties and nonspecific hyper-responsiveness, have been reported to occur in humans occupationally exposed to
glutaraldehyde (NICNAS, 1994). It is unclear whether the asthma is an allergic hypersensitivity
response or a result of the aggravation of pre-existing asthma due to the irritating properties of
glutaraldehyde. Nevertheless, glutaraldehyde should be considered a respiratory sensitiser, although
one of low potency.
F.

Repeated Dose Toxicity

Oral
Male and female Wistar rats were given in their drinking water 0, 100, 500 or 2,000 ppm
glutaraldehyde for 90 days. The approximate daily intakes were 0, 3, 15 or 53 mg/kg-day for males,
and 0, 4, 19 or 72 mg/kg-day for females. There were no signs of neurotoxicity at any dose level.
There was slight impairment of food consumption in the 2,000 ppm animals, as well as slight
impairment of body weight and body weight gain. Impaired water consumption was seen in the 100
and 500 ppm females. The NOAEL for males is 500 ppm (15 mg/kg-day). The NOAEL for females is
100 ppm (4 mg/kg-day), since the impaired water consumption in the 100 ppm females was
considered a palatability problem and not an adverse effect (ECHA). [Kl. score = 1]
Male and female F344 rats were given in their drinking water 0, 50, 250 or 1,000 ppm
glutaraldehyde for 13 weeks. Additional groups of animals were given in their drinking water 0 or
1000 ppm glutaraldehyde for 13 weeks followed by a 4-week recovery period. The approximate daily
intakes were 0, 5, 25 or 100 mg/kg-day for males; and 0, 7, 35 or 120 mg/kg-day for females. Water
consumption was reduced in a dose-dependent manner in the >250 ppm males and 1,000 ppm
females, which was attributed to an aversion to the taste and/or odour of glutaraldehyde in the
water. There was also a reduction in food consumption in the 1,000 ppm animals with a parallel
reduction in body weights. It is unclear whether the reduction in food consumption was related to
the decreased water consumption. Urine volume was decreased with an increase in specific gravity,
along with a slight increase in protein and ketone concentration, in the >250 ppm animals, which
was probably related to the decreased water consumption. There were no treatment-related
changes in the haematology parameters measured. Blood urea nitrogen was increased in a doserelated manner in the >250 ppm females at the 6-week time point, but at the 13-week or 17-week
time points. Relative kidney weights were increased in a dose-related manner in the >250 ppm
males and females, and increased absolute kidney weights in the females. Histopathological
examination showed no treatment-related effects. The NOAEL is 50 ppm (5 and 7 mg/kg-day for
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males and females, respectively) based on dose-related increase in kidney weights at >250 ppm
(ECHA). [Kl. score = 2]
Male and female Wistar rats were given in their drinking water 0, 100, 500 or 2000 ppm
glutaraldehyde for 12 months. The approximate daily intakes were: 0, 6.4, 30.5 or 116.6 mg/kg-day
for males; and 0. 9.6, 46 or 153 mg/kg-day for females. There was no treatment-related mortality. At
2,000 ppm, treatment-related effects included respiratory sounds (both sexes), decrease in body
weight (males), decrease in body weight gain (both sexes), decrease in food consumption (both
sexes), reduced water consumption (both sexes), lesions within the glandular stomach (both sexes
showed erosion/ulceration of the glandular stomach), increased incidence of clear cell foci in the
liver (males) and a single case of slight diffuse squamous metaplasia in the epithelium of the larynx
(male). At 500 ppm, water consumption was reduced in males which was considered to be a
palatability (bad taste) problem and not an adverse effect. No effects were seen in the 100 ppm
animals. The NOAEL for this study is 500 ppm, which corresponds to 30.5 and 46 mg/kg-day for
males and females, respectively (ECHA). [Kl. score = 1]
Male and female Fischer 344 rats were given in their drinking water 0, 50, 250 or 1000 ppm
glutaraldehyde for 104 weeks. The mean glutaraldehyde consumption was 0, 4, 17 and 64 mg/kgday for males and 0, 6, 25 and 86 mg/kg-day for females. There were no treatment-related
mortalities or clinical symptoms of toxicity. In the 250 and 1,000 ppm groups, there was reduction in
body weight and body weight gain; reduction in food and water consumption; increased statistically
significant incidence of nucleated erythrocytes and of large monocytes; decreases in alanine
aminotransferase (ALT), aspartate aminotransferase (AST), and glutamate dehydrogenase; doserelated decrease in urine volume accompanied by a dose-related increase in osmolality; changes in
absolute and relative kidney weight; gastric irritation; increases in bone marrow hyperplasia; and
increased incidence of renal tubular pigmentation. The decreased water consumption was
considered to be due to the bad taste, smell and/or irritancy of the test substance in the drinking
water; thus, it is of no toxicological relevance. As a result of reduced water intake, there are renal
physiological adaptation, such as decreased urine, increased osmolality and changes in kidney
weight. The haematological and clinical chemistry parameter changes were marginal and were
considered to be of no toxicological relevance. The main haematological finding seen at the end of
the study and which consisted of the appearance of nucleated erythrocytes and large monocytes in
all treated groups (statistically significant for the >250 ppm males) was related to the incidence of
large granular lymphocytic leukaemia (LGLL) in the spleen. The bone marrow hyperplasia and renal
tubular pigmentation are related to the occurrence/incidence of LGLL, and were considered by the
authors of the study as being secondary to a low grade haemolytic anaemia in animals with LGLL.
The NOAEL for this study is 50 ppm which corresponds to 4 and 6 mg/kg-day for males and females,
respectively (Van Miller et al. 2002). [Kl. score = 2]
Inhalation
Male and female F344 rats were exposed by inhalation to 0, 0.0625, 0.125, 0.25, 0.5 or 1.0 ppm (0,
0.26, 0.5, 1, 2 or 4.1 mg/m3) glutaraldehyde for 6.5 hours/day, 5 days/week for 13 weeks. The study
focused on the respiratory tract, using histopathology and epithelial cell labelling index as end
points. Histopathological lesions in the nasal passages and turbinates were seen at >0.25 ppm.
Treatment-related effects were primarily the respiratory mucosa (nasal cavity and tips of the
turbinates) and the olfactory epithelium (dorsal meatus). Hyperplasia, squamous metaplasia,
olfactory degeneration, squamous exfoliation (accumulation of keratin, cell debris and bacteria in
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the lumen of the nasal vestibule) and focal erosions were reported for both sexes, and the severity
and incidence of the findings increased with increasing concentration of glutaraldehyde. The NOAEL
for this study is 0.125 ppm (Gross et al., 1994). [Kl. score = 1]
Male and female B6C3F1 mice were exposed by inhalation to 0, 0.0625, 0.125, 0.25, 0.5 or 1.0 ppm
(0, 0.26, 0.5, 1, 2 or 4.1 mg/m3) glutaraldehyde for 6.5 hours/day, 5 days/week for 13 weeks. The
study focused on the respiratory tract, using histopathology and epithelial cell labelling index as end
points. Histopathologic lesions in the nasal passages and turbinates were seen at all exposure
concentrations (>0.0625 ppm). Treatment-related lesions were primarily the respiratory mucosa
(nasal cavity and tips of the turbinates) and the olfactory epithelium (dorsal meatus). Hyperplasia,
squamous metaplasia, olfactory degeneration, squamous exfoliation (accumulation of keratin, cell
debris and bacteria in the lumen of the nasal vestibule) and focal erosions were reported for both
sexes, and the severity and incidence of the findings increased with increasing test concentration.
Furthermore, neutrophilic inflammation was seen at >0.062 ppm, and squamous metaplasia as well
as necrosis were seen in the larynx at 1 ppm). The LOAEL for this study is 0.0625 ppm; a NOAEL was
not established (Gross et al., 1994). [Kl. score = 1]
Male and female B6C3F1 mice were exposed by inhalation to 0 or 0.1 ppm (0 or 0.41 mg/m3)
glutaraldehyde for 6 hours/day, 5 days/week for 52 and 78 weeks. Survival was similar between
treated and control groups. Hyperplasia of the squamous epithelium lining of the dorsal wall of the
nasal passages and the lateral aspect of the atrioturbinate was seen in a greater number of exposed
females than in controls. Epidermal erosion and ulceration as well as squamous and inflammatory
exfoliation were also seen in the nasal lumens. All of these changes were dependent on the length of
glutaraldehyde exposure. The authors concluded that, since the induced lesions occurred in the
more anterior part of the nasal passages, that they were likely the result of an irritation mechanism
(Zissu et al., 1998). [Kl. score = 2]
Male and female Fischer 344 rats were exposed by inhalation to 0, 0.25, 0.5 or 0.75 ppm (0, 1, 2 or
3.1 mg/m3) glutaraldehyde for 6 hours/day, 5 days/week for two years. Survival in the mid- and highdose females was statistically significantly decreased compared to controls. Mean body weights of
all exposed males and the mid- and high-dose females were generally less than those of the controls.
Non-neoplastic lesions were limited primarily to the most anterior region of the nasal cavity. Effects
included hyperplasia and inflammation of the squamous epithelium; hyperplasia, goblet cell
hyperplasia, inflammation, and squamous metaplasia of the respiratory epithelium; and hyaline
degeneration of the olfactory epithelium. The LOAEL for this study is 0.25 ppm based on hyperplasia
and inflammation of the squamous epithelium of the nose in both sexes. A NOAEL was not
established (van Birgelen et al., 2000). [Kl. score = 2]
Male and female B6C3F1 mice were exposed by inhalation to 0, 0.0625, 0.125 or 0.25 ppm (0, 0.26,
0.5 or 1 mg/m3) glutaraldehyde for 6 hours/day, 5 days/week for two years. Survival of the treated
animals was similar to controls. Mean body weights of the high-dose females were generally lower
than the controls. Non-neoplastic lesions were limited primarily to the anterior region of the nasal
cavity; the effects were qualitatively similar to those seen in the rats Squamous metaplasia of the
respiratory epithelium was observed in both sexes of mice while female mice also had inflammation
and hyaline degeneration of the respiratory epithelium. The incidence and severity grade (in
parentheses) of the hyaline degeneration were: 16/50 (1.4), 35/49 (1.4), 32/50 (1.3) and 30/50 (1.1)
for the 0, 0.0625, 0.125 and 0.25 ppm dose groups, respectively. The LOAEL for this study is 0.0625
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ppm based on hyaline degeneration of the respiratory epithelium in female mice. A NOAEL was not
established (van Birgelen et al., 2000). [Kl. score = 2]
Dermal
Applications of a 50% solution of glutaraldehyde was applied to the skin of male and female SD rats
for 13 weeks. The doses were 0, 50, 100 and 150 mg/kg glutaraldehyde. At the application site, there
were signs of irritation (scabs, desquamation and very slight or well-defined erythema). There was
no treatment-related mortality, clinical signs, body weights, feed consumption and ophthalmoscopic
effects. There were no changes in the haematology and clinical chemistry parameters that were
considered to be biologically or toxicologically relevant. Organ weights were similar between treated
and control animals. Histopathological examination showed treatment-related effects in the skin
associated with chronic irritation; no other changes were noted that were considered to be
treatment-related. The NOAEL for this study is 150 mg/kg, the highest dose tested (ECHA). [Kl. score
= 1]
G.

Genotoxicity

In Vitro Studies
Glutaraldehyde may exhibit weak genotoxic effects in some in vitro tests. The bacterial reverse
mutation assays have been the most consistent. Variable results have been reported for the forward
gene mutation tests; and for sister chromatid exchange (SCE), chromosomal aberration and
Unscheduled DNA Synthesis (UDS) tests (Vergnes and Ballantyne, 2002).
In Vivo Studies
The in vivo studies conducted on glutaraldehyde are presented in Table 6. All of the studies show
that glutaraldehyde is not mutagenic or genotoxic.
Table 6

In Vivo Genotoxicity Studies on Glutaraldehyde
Results*

Klimisch
Score

Reference

Rat bone marrow (chromosomal aberration)

-

1

ECHA

Rat bone marrow (chromosomal aberration)

-

2

ECHA

Mouse bone marrow (micronucleus)

-

1

ECHA

Rat bone marrow (chromosomal aberration)

-

2

ECHA

Rat germ cell cytogenetic assay (alkaline elution)

-

2

ECHA

Drosophila SLRL Test

-

2

ECHA

Rat liver UDS Assay

-

1

ECHA

Rat germ cell cytogenetic assay (alkaline elution)

-

2

ECHA

Mouse peripheral blood micronucleus study

-

2

Vergnes and Ballantyne (2002)

Rat liver UDS Assay

-

2

Mirsalis et al. (1989)

Test System

a+, positive; -, negative
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H.

Carcinogenicity

Oral
Male and female Fischer 344 rats were given in their drinking water 0, 50, 250 or 1,000 ppm
glutaraldehyde for 104 weeks. The mean glutaraldehyde consumption was 0, 4, 17 and 64 mg/kgday for males and 0, 6, 25 and 86 mg/kg-day for females. Mortality rates were 25-30% and 19-23%
for males and females, respectively, with no dose-related increase. The major cause of death in all
dose groups including the controls was LGLL. There was an increased incidence of LGLL in the liver
and spleen in all treated females (>50 ppm). The incidence of LGLL was not significantly increased in
the treated males compared to the controls. No other treatment-related increased incidence of
tumours was seen (Van Miller et al., 2002). [Kl. score = 2]
Male and female Wistar rats were given in their drinking water 0, 100, 500 or 2,000 ppm
glutaraldehyde for two years. The mean daily intake of glutaraldehyde was as follows: 0, 6.1, 31.9
and 120.7 mg/kg-day for males; and 0, 10.5, 48.5 and 176.4 mg/kg-day for females. In the high-dose
animals, there was mortality (2 males and 9 females) from asphyxia, and mean terminal body
weights were significantly decreased compared to the controls. There were no treatment-related
neoplastic effects (ECHA). [Kl. score = 1]
Inhalation
Male and female B6C3F1 mice were exposed by inhalation to 0 or 0.1 ppm (0 or 0.4 mg/m3)
glutaraldehyde for 6 hours/day, 5 days/week for 52 and 78 weeks. No exposure-related neoplastic
lesions were observed in either males or females (Zissu et al., 1998). [Kl. score = 2]
Male and female Fischer 344 rats were exposed by inhalation to 0, 0.25, 0.5 or 0.75 ppm (0, 1, 2 or
3.1 mg/m3) glutaraldehyde for 6 hours/day, 5 days/week for two years. Survival in the mid- and highdose females was statistically significantly decreased compared to controls. Survival of the treated
males was similar to controls. No exposure-related neoplastic lesions were observed in either males
or females (van Birgelen et al., 2000). [Kl. score = 2]
Male and female B6C3F1 mice were exposed by inhalation to 0, 0.0625, 0.125 or 0.25 ppm (0, 0.26,
0.5 or 1 mg/m3) glutaraldehyde for 6 hours/day, 5 days/week for two years. Survival of the treated
animals was similar to controls. No exposure-related neoplastic lesions were observed in either
males or females (van Birgelen et al., 2000). [Kl. score = 2]
I.

Reproductive Toxicity

A two-generation reproductive toxicity study was conducted in Wistar rats given 0, 100, 500 and
2000 ppm glutaraldehyde in their drinking water. The approximately mean daily intake is 0, 12, 58
and 199 mg/kg-day for the parental males and females of the F0 and F1 generation during premating. There were no adverse effects on reproductive performance or fertility. Oestrous cycle data,
mating behaviour, conception, gestation, parturition, lactation and weaning as well as sperm
parameters, sexual organ weights, gross and histopathological findings of these organs were similar
between treated and control groups. In the high-dose animals, there was decreased water and/or
food consumption; and decreased body weights and/or reduced body weight gains during the premating periods in the F0 and F1 parental females during pre-mating, gestation and/or lactation. The
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high-dose F1 parental females also had increased the number of erosions/ulcers with microscopic
erosion(s) or inflammatory oedema in the mucosa/submucosa of the glandular stomach. There were
no adverse effects in the 500 ppm animals except for slight decreases in water consumption due to a
palatability (bad taste) problem. Treatment-related signs of developmental toxicity were seen in the
progeny of the high-dose F0 and F1 parental generation, and included impairment in body weight and
consequently in organ weights in the respective F1 and F2 pups. The NOAEL for reproductive toxicity
is 2,000 ppm (199 mg/kg-day), the highest dose tested. The NOAEL for parental systemic toxicity is
500 ppm (58 mg/kg-day). The NOAEL for developmental toxicity is 500 ppm or 58 mg/kg-day (ECHA).
[Kl. score = 1]
A two-generation reproductive toxicity study was conducted in Crj: CD(SD) rats given 0, 50, 250 and
1,000 ppm glutaraldehyde in their drinking water. Mean daily intake was not calculated. Parental
body weights and body weight gains were significantly reduced at 1,000 ppm at some periods,
particularly during pre-mating. Food consumption was significantly reduced at 1,000 ppm for the F0
and F1 parental animals during pre-mating and gestation, and F1 females during lactation. Water
consumption was reduced throughout the pre-mating period for the F0 and F1 250 and 1,000 ppm
parental animals. There was no indication of adverse effects on reproductive performance or fertility
at any dose level. For the F1 1,000 ppm offspring, body weights were reduced from lactation days 2128. The NOAEL for reproductive toxicity is 1,000 ppm, the highest dose tested. The NOAEL for
parental systemic toxicity is 50 ppm. The NOAEL for developmental toxicity is 250 ppm (NeeperBradley and Ballantyne, 2000). [Kl. score = 2]
J.

Developmental Toxicity

Pregnant Wistar rats were given in their drinking water 0, 50, 250 or 750 ppm (0, 5, 26 or 68 mg/kg)
glutaraldehyde from GD 6 to 16. Water consumption was reduced in a dose-related manner in the
>250 ppm dams, and was considered not to be a toxic response, but due to the palatability (bad
taste) of the drinking test solution. No other maternal effects were seen in the study. There were no
significant differences between treated and controls in the sex distribution, placental weights, foetal
weights, malformations or variations. The NOAEL for maternal and developmental toxicity in this
study is 68 mg/kg-day, respectively (ECHA). [Kl. score = 1]
Pregnant Wistar rats were dosed by oral gavage with 0, 25, 50 or 100 mg/kg glutaraldehyde on GD 6
to 15. Mortality was significantly increased in the high-dose group (5/26); there were 2/21 deaths in
the mid-dose group. Clinical signs (piloerection) occurred in all treated groups in a dose-dependent
manner. Maternal body weight gain and feed consumption were significantly reduced in the highdose dams, but not at the lower doses. The necropsy findings showed evidence of stomach irritation
in almost all of the animals that died during the study and in 12/21 of the surviving dams in the highdose group. The number of implantation per litter, resorptions and dead foetuses per litter, live
foetuses per litter and incidence of post-implantation loss per litter was similar across all groups. The
mean foetal body weights for male and female foetuses were significantly reduced in the high-dose
group; this was attributed to the reduced food consumption of the dams during gestation rather
than a direct effect of treatment. There was no evidence of a treatment-related teratogenic effect.
The NOAEL for maternal and developmental toxicity is 50 mg/kg-day, respectively (Ema et al., 1992).
[Kl. score = 2]
Pregnant Himalayan rabbits were dosed by oral gavage with 0, 5, 15 or 45 mg/kg glutaraldehyde on
GD 7 to 19. In the high-dose group, 5/15 died on GD 9-11. Food consumption and body weight gain
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were also significantly reduced in the high-dose group. Clinical observations in 12/15 high-dose does
included soft faces, diarrhoea and blood in the bedding. The mean gravid uterus weight was
significantly reduced in the high-dose group. Post-implantation loss was greatly increased (94.3%) in
the high-dose group: no viable foetuses in 9/15 of the high-dose does, only early resorptions; only
one female gave four alive foetuses on the scheduled date. There were reduced placental and foetal
body weights in the only four foetuses. No significant maternal or developmental effects were seen
in the mid- and low-dose groups. The NOAEL for maternal and developmental toxicity in this study is
15 mg/kg-day (ECHA). [Kl. Score = 2]
K.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for glutaraldehyde follow the methodology discussed
in enHealth (2012). The approach used to develop drinking water guidance values is described in the
Australian Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
The lowest NOAEL values from key toxicity studies on glutaraldehyde are listed in Table 7.
Table 7
Species/Sex
Rats,
female
Rats, male

Lowest NOAEL Values from Key Toxicity Studies on Glutaraldehyde by the Oral
Route
Study Duration

mg/kg-day

Endpoint

Reference

90-days

4

Decreased body weights,
food and water
consumption

ECHA

13-wk

5

Increased kidney weights

ECHA

30.5

Clinical signs; decreased
body weights and food
consumption; increased
clear cell foci in liver

ECHA

4

Reduced body weight, bodyweight gain, and food
consumption

Van Miller et al.
(2002)

58

Systemic toxicity

ECHA

68

Developmental toxicity

ECHA

50

Developmental toxicity

Ema et al. (1992)

15

Developmental toxicity

ECHA

(drinking water)
Rats, male

12-months
(drinking water)

Rats, male

2-yr
(drinking water)

Rats

2-generation
(drinking water)

Rats

GD 6-16
(drinking water)

Rats

GD 6-15
(oral gavage)

Rabbits

GD 7-19
(oral gavage)
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The lowest NOAEL from these studies is 4 mg/kg-day based on reduced body weights, body weight
gain, and feed consumption in male rats from the two-year drinking water study (Van Miller et al.,
2002). The NOAEL of 4 mg/kg-day will be used for determining the oral Reference Dose (RfD) and the
drinking water guidance value.
Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 1
UFD (database uncertainty) = 1
Oral RfD = 4/(10 x 10 x 1 x 1 x 1) = 4/100 = 0.04 mg/kg-day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD: Drinking water guidance value = (oral RfD) x (human weight) x (proportion of
water consumed) / (volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2 L (ADWG, 2011)
Drinking water guidance value = (0.04 x 70 x 0.1)/2 = 0.14 mg/L
Cancer
Increased incidence of large granular cell lymphatic leukaemia (LGLL) was observed in all groups of
male and female Fischer 344 rats given glutaraldehyde in their drinking water, including the controls
(Van Miller et al. 2002). For the males, the incidence of LGLL was not statistically significantly
increased. However, for the females, the incidence of LGLL was significantly increased in all treated
females (>50 ppm). Inhalation exposure of Fischer 344 rats to glutaraldehyde did not result in an
increased incidence of tumours, including LGLL.
LGLL, also known as mononuclear cell leukaemia, is an extremely common spontaneous neoplastic
disease of the ageing F344 rat (Stromberg, 1985; Ward et al., 1990; Thomas et al. 2007). Consistent
features are splenomegaly, anaemia, thrombocytopenia and leukemic infiltration of the spleen, liver
lung, and in an advanced stage, of several other organs. The incidence is variable but has been
increasing progressively with time and can exceed 70% in controls in some studies. This compares
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with background incidence of less than 1% in other strains of commonly used laboratory rats
(Haseman et al., 1998; Thomas et al., 2007). The incidence in F344 rats is modulated by a variety of
factors not clearly related to carcinogenicity. Corn oil gavage, for example, has been shown
consistently to reduce the incidence of MCL in male, but not female, controls (reviewed in Thomas
et al., 2007).
The neoplastic mononuclear cells appear to be derived from large granular lymphocytes (LULs)
(reviewed in Thomas et al., 2007). The tumour cell is of the NK type in most, if not all, cases. LGLL,
although uncommon, does occur in humans. There are two types: T-LGLL which has a chronic course
characterised by neutropenia, recurrent infections, splenomegaly and accompanying rheumatoid
arthritis, and the much rarer NK-LGLL which has an acute course, more pronounced splenomegaly,
and thrombocytopenia. The latter type appears to resemble more closely the disease in the F344 rat
than the former. The aetiology of human LGLL is unknown. There is some evidence that viral
infection may play a role but no evidence that a chemically-related increased of LGLL in the F344 rat
is indicative of the potential to induce LGLL in humans.
To extrapolate results from an animal model that has a clear predisposition (high spontaneous rates)
to a tumour type to humans, of which this is not the case, seems inappropriate if the mechanism(s)
for LGLL formation in that strain is not understood. Although that rat strain may be useful for
understanding the disease process in humans, it does not seem reasonable to use the results from
that rat strain for risk assessment purposes. There should be confirmation of a putative
leukemogenic effect in the F344 rat in another strain before any conclusions are made about the use
of this tumour type for human health risk assessment purposes.
L.

Human Health Hazard Assessment of Physico-Chemical Properties

Glutaraldehyde does not exhibit the following physico-chemical properties:
• Explosivity
• Flammability
• Oxidising potential
7
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Glutaraldehyde has a moderate acute toxicity concern to fish and invertebrates, but is highly toxic to
algae. It is of low toxicity concern to terrestrial invertebrates and plants. To birds, glutaraldehyde is
moderately toxic on an acute basis and slightly toxic on a subacute dietary basis.
B.

Aquatic Toxicity

Acute Studies
Table 8 lists the results of acute aquatic toxicity studies conducted on glutaraldehyde.
Table 8
Test Species
Bluegill sunfish
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Acute Aquatic Toxicity Studies on Glutaraldehyde
Endpoint

Results (mg/L)

Klimisch score

Reference

96-hr LC50

13

2

ECHA

14

Test Species

Endpoint

Results (mg/L)

Klimisch score

Reference

Oncorhynchus mykiss

96-hr LC50

10

2

ECHA

Daphnia magna

48-hr LC50

14.87

2

ECHA

Daphnia magna

48-hr LC50

14

2

ECHA

Scenedesmus subspicatus

72-hr EC50

0.375 (biomass)

1

ECHA

2

ECHA; Leung, 2001

2

ECHA

0.6 (growth rate)
0.025 (NOEC)
Scenedesmus subspicatus

72-hr EC50

0.92 (growth rate)
0.61(biomass)
0.33 (NOEC)

Scenedesmus subspicatus

72-hr EC50

0.61 (growth rate)

Chronic Studies
The chronic aquatic toxicity studies conducted on glutaraldehyde are listed in Table 9.
Table 9
Test Species
Oncorhynchus mykiss
Daphnia magna

C.

Chronic Aquatic Toxicity Studies on Glutaraldehyde
Endpoint

Results (mg/L)

Kl. score

Reference

97-day

1

ECHA

(OECD 210)

LOEC = 5 NOEC =
1.6

21-day

NOEC = 5

1

ECHA

Terrestrial Toxicity

Table 10 lists the results of toxicity studies conducted on glutaraldehyde with earthworms, soil
microorganisms and birds.
Table 10
Test Species (method)

Terrestrial Toxicity Studies on Glutaraldehyde
Endpoint

Results

Kl. score

Reference

Earthworm Eisenia fetida
(OECD 207)

14-d LC50

>500 mg/kg soil dw

1

ECHA

Soil microorganisms*

28-d EC50

360 mg/kg soil dw

1

ECHA

(OECD 216)

28-d EC10

11.5 mg/kg soil dw

Soil microorganisms*

28-d EC50

>593 mg/kg soil dw

1

ECHA

(OECD 217)

28-d EC10

1.5 mg/kg soil dw

Mallard ducks

Single-dose (oral
gavage) LC50

206 mg/kg

2

ECHA

Mallard ducks

5-d (dietary)
NOEC

>2,500 ppm

1

ECHA

*organic carbon content of soil = 1.34% dry weight
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Glutaraldehyde has also been evaluated in a terrestrial plants test: seedling emergence and seedling
growth test (OECD TG 208). The test material contained 48.9% glutaraldehyde. The results are as
follows:
Avena sativa (oats): 19-day EC50 value is >1,000 mg/kg soil dry weight based on emergence rate, dry
weight and shoot length. The NOECs for Avena sativa (oats) were >1,000 mg/kg dry weight on all
three parameters tested
Brassica napus (rapeseed): 19-day EC50 is >1,000 mg/kg soil dry weight based on emergence rate and
shoot length and 994 mg/kg soil dry weight based on dry weight. The NOECs were >1,000, 500, and
250 mg/kg soil dry weight for emergence rate, dry matter and shoot length, respectively.
Vicia sativa (vetch): 19-day EC50 is >1,000 mg/kg soil dry weight based on emergence rate and shoot
length, and 901 mg/kg soil dry weight based on dry weight. The NOECs were >1,000, 125, and 125
mg/kg soil dry weight for emergence rate, dry matter, and shoot length, respectively (ECHA). [Kl.
score = 1]
D.

Calculation of PNEC

The PNEC calculations for glutaraldehyde follow the methodology discussed in DEWHA (2009).
PNECwater
Experimental results are available for three trophic levels. Acute EC50 values are available for fish (10
mg/L), Daphnia (14 mg/L) and algae (0.375 mg/L). Results from chronic studies are also available for
all three trophic levels, with the lowest NOEC being 0.025 mg/L for algae. On the basis that the data
consists of short-term and long-term results from three trophic levels, an assessment factor of 10
has been applied to the lowest reported NOEC of 0.025 mg/L for algae. The PNECwater is 0.0025 mg/L.
PNECsediment
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 0.006 mg/kg wet weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (3.1/1280) x 1000 x 0.0025
= 0.006
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + [0.2 x Kpsed/1000 x BDsolid]
= 0.8 + [(0.2 x 4.8)/1000 x 2400]
= 3.1
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Where:
Kpsed = solid-water partition coefficient (L/kg)
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kpsed = K0c x foc
= 120 x 0.04
= 4.8
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for glutaraldehyde in
sediment is 120
Foc = fraction of organic carbon suspended sediment = 0.04 [default]
PNECsoil
Experimental results are available for three trophic level. An acute LC50 value is available for
earthworms (>500 mg/kg). Results from long-term studies are available for two trophic levels, with
the lowest NOEC or EC10 being 1.5 mg/kg soil dry weight for soil organisms.
The EC10 value is corrected for bioavailability of glutaraldehyde in soil by normalising to the fraction
organic carbon matter content (Fom) in the soil using the following equation:
EC10(std) = EC10(exp) x Fomsoil(std)/Fomsoil(exp)
Where:
(default soil fraction organic matter)
Fomsoil(std) = 1%
Fomsoil(exp) = 1.34% (see Table 10)
EC10(std) = 1.5 mg/kg x 1/1.34 = 1.12 mg/kg
On the basis that the data consists of one short-term from one trophic level and two long-term
results from two additional levels, an assessment factor of 50 has been applied to the lowest
reported long-term EC10 of 1.12 mg/kg soil dry weight [corrected for organic carbon content] for soil
organisms. The PNECsoil is 0.02 mg/kg soil dry weight.
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Glutaraldehyde is readily biodegradable and thus does not meet the screening criteria for
persistence.
The log Kow for glutaraldehyde at different pH values ranges from -0.36 to -0.80. Thus,
glutaraldehyde does not meet the screening criteria for bioaccumulation.
Revision date: August 2020

17

The lowest NOEC value from chronic aquatic toxicity studies is <0.1 mg/L. Thus, glutaraldehyde
meets the screening criteria for toxicity.
The overall conclusion is that glutaraldehyde is not a PBT substance.
B.

Other Characteristics of Concern

Where a potential exists for chemicals to be used or present for prolonged periods of time only
those chemicals that are considered persistent or bioaccumulative have the potential for cumulative
impacts. As such, only tier 3 chemicals which trigger persistence and bioacummulative thresholds
are considered to be chemicals with a potential for cumulative impacts. As noted in the prior
section, glutaraldehyde does not meet the criteria for persistence or bioaccumulation.
No other characteristics of concern were identified for glutaraldehyde.
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9

SCREENING ASSESSMENT

Chemical Name

Glutaraldehyde

CAS No.

111-30-8

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

Yes

2 (fish
& invertebrates)
3 (algae)

2

Risk Assessment Actions
Required3

3

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 3 - Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

AICS

Australian Inventory of Chemical Substances

ALT

alanine aminotransferase
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AST

aspartate aminotransferase

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

DOC

dissolved organic carbon

dw

dry weight

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

GD

gestation day

HHRA

enHealth Human Risk Assessment

hPa

hectopascal

IUPAC

International Union of Pure and Applied Chemistry

kg

kilogram

kg/m

kilogrammes per cubic metre

Kl

Klimisch scoring system

kPa

kilo pascal

L

litre

LC

lethal concentration

LD

lethal dose

LGLL

large granular lymphocytic leukaemia

LOAEL

lowest observed adverse effect level

LOEC

lowest observed effect concentration

LUL

large granular lymphocyte

MCL

maximum contaminant level

mg/cm2

milligrams per square centimetre

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

3

mg/m

milligrams per cubic metre

mm2/s

square millimetres per second

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NK

natural killer

NOAEL

no observed adverse effect level

NOEC

no observed effective concentration

OECD

Organisation for Economic Co-operation and Development

3
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Pa m3/mol

pascal meter squared per gram molecular weight

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppm

parts per million

QSAR

quantitative structure activity relationship

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

Reference Dose

SCE

sister chromatid exchange

SGG

Synthetic Greenhouse Gases

SIDS

Screening Information Data Set

SLRL

sex-linked recessive lethal

TG

Test Guideline

UDS

Unscheduled DNA Synthesis

Revision date: August 2020

23

Santos Ltd
Qualitative and Quantitative Tier 3 Assessment – Glutaraldehyde
October 2020

Attachment 3

Risk Characterisation Tables

Attachment 3, Table 1
Summary of Theoretical Biodegradation of Vendor Chemicals in Aqueous Drilling Fluids

Constituent Name

CAS No.

Estimated concentration in pre‐
injection fluid systems (mg/L)
Drilling Fluids

Glutaraldehyde
Notes:
CAS = Chemical Abstracts Service
mg/L = milligrams per litre

111‐30‐8

500

Fate and
Transport
Properties
Half‐Life (days)
15

Estimated Initial Vendor Chemical Concentration In Flowback
Including Biodegredation Half‐Life (mg/L)
0
500

Temporal Scenario (days)
3
435

7
362

Attachment 3, Table 2
Comparison of Theoretical Concentrations of COPCs to Drinking Water Guidelines

Constituent Name

Glutaraldehyde

CAS No.

111‐30‐8

Notes:
CAS = Chemical Abstracts Service
COPC = chemical of potential concern
mg/L = milligrams per litre

Ratio of COPC Concentrations and Screening
Estimated Initial Vendor Chemical Concentration In
Estimated concentration in
Criteria (Ratio greater than one = unacceptable
Fate and Transport
flowback
Including
Biodegredation
Half‐Life
(mg/L)
Drinking
Water
pre‐injection fluid systems
potential risk)
Properties
Screning Level
(mg/L)
Temporal Scenario (days)
Temporal Scenario (days)
Drilling Fluids
Half‐Life (days)
0
3
7
0
3
7
500
15
500
435
362
0.14
3.6E+03
3.1E+03
2.6E+03

Attachment 3, Table 3
Comparison of Theoretical Concentrations of COPCs to PNECs (Water)

Constituent Name

Glutaraldehyde
Notes:
CAS = Chemical Abstracts Service
COPC = chemical of potential concern
mg/L = milligrams per litre
PNEC = predicted no effects concentration

CAS No.

111‐30‐8

Ratio of COPC Concentrations and
Estimated Initial Vendor Chemical Concentration In
Screening Criteria (Ratio greater than
flowback Including Biodegredation Half‐Life (mg/L) PNEC aquatic
one = unacceptable potential risk)
(mg/L)
Temporal Scenario (days)
Temporal Scenario (days)
Drilling Fluids
Half‐Life (days)
0
3
7
0
3
7
500
15.00
500
435
362
2.50E‐03
2.0E+05
1.7E+05
1.4E+05

Estimated concentration in
pre‐injection fluid systems
(mg/L)

Fate and
Transport
Properties

Attachment 3, Table 4
Summary of Theoretical Concentrations of Vendor Chemicals in Drilling Fluid Solids

Constituent Name

CAS No.

Estimated Vendor Chemical Concentration
in Drilling Fluids (Solids Unmixed) (mg/kg)

Estimated Vendor Chemical Concentration in Drilling
Fluids (Solids Mixed [Unmixed Muds Concentration x
MBC factor]) (mg/kg) (a)

Drilling Fluids
Glutaraldehyde

111‐30‐8

300

6.0

Notes:
3
3
3
(a) Mix Bury Cover (MBC) treatment includes mixing 20m of solid drilling injected material in 1 ha/ 100 mm deep. Therefore, the MBC factor is 20 m /1000 m or 0.02.
CAS = Chemical Abstracts Service
ha = hectare
m3 = cubic metres
mg/kg = milligrams per kilogram
mm = millimetre

Attachment 3, Table 5
Comparison of Theoretical Concentrations of COPCs to PNECs (Solid)

Constituent Name

Glutaraldehyde
Notes:
CAS = Chemical Abstracts Service
COPC = chemical of potential concern
mg/kg = milligrams per kilogram
PNEC = predicted no effects concentration

CAS No.

111‐30‐8

Estimated Vendor
Estimated Vendor
Chemical Concentration in Chemical Concentration PNECsoil
in Drilling Fluid (Solids – (mg/kg)
Drilling Fluids (Solids –
Unmixed) (mg/kg)
Mixed) (mg/kg)
300

6.00

2.0E‐02

Ratio of COPC Concentrations and Screening
Criteria (Ratio greater than one =
unacceptable potential risk)
Spent Muds
1.5E+04

Mixed Spent Muds
3.0E+02

Attachment 3, Table 6
Risk Estimates for Small Mammal from Vendor Chemicals in Drilling Fluids

Constituent Name
Glutaraldehyde

CAS No.

Mammal NOAEL
Test Animal

Mammal NOAELt
4

111‐30‐8

Animal

Body Weight (kg)

Rat

0.35

Notes:
1/ Avian NOAEL for gluteraldehyde developed by applying an uncertainty factor of 100 to the LD50 for mallard duck.
CAS = Chemical Abstracts Service
NOAEL = No observed adverse effect level
NOAELt = No observed adverse effect level test animal
kg = kilogram
LD = lethal dose
NA = not applicable
TRV = toxicity reference value

Exposure Route

Parameter Code

Parameter Definition

Avian NOAEL
Test Animal

Avian
NOAELt 1
206

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Units (a)

Parameter Value

IR‐S

Ingestion rate soil

kg/day

0.000274

IR‐F

Ingestion rate food

kg/day

0.00137

HR

Home Range ratio

unitless

0.25

BW

Body weight

kg

0.80

Ingestion

𝑁𝑂𝐴𝐸𝐿

∗

Mammal
Northern Quoll

Animal

Body Weight (kg)

Body Weight

Derived TRV

Body Weight (kg)

Derived TRV

Mallard Duck

1.58

0.8

3.3E+00

0.39

2.9E+00

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Source (b)
Calculated with average ingestion rate (2.74 g/day) and assumption of 10% soil intake
through ingestion.1
Calculated with average ingestion rate (2.74 g/day) and assumption of diet composition
of 50% earthworms (USEPA, 1993).1
The home range for Northern quoll varies from 10 ha to 1000 ha, depending upon
habitat. Given that the well leases range from 1 ha to 2.5 ha, a conservative home
range ratio of 0.25 is assumed.2
Average body weight from Menkhorst & Knight 2001. Weight ranges from 0.7 kg to 0.1
kg.3

Notes:
a/ Units:
kg = kilogram
kg/day = kilograms per day
b/ Source:
1 ‐ USEPA. (1993) Wildlife Exposure Factors Handbook United States Environmental Protection Agency
Office of Research and Development. EPA/600/R‐93/187. December 1993.
2 ‐ Australian Government Department of the Environment."Pseudomys pilligaensis".
Available online at: http://www.environment.gov.au/cgi‐bin/sprat/public/publicspecies.pl?taxon_id=99 . Retrieved 2 June 2015.
3 ‐ Menkhorst, Peter; Knight, Frank (2001). A field guide to the mammals of Australia.
South Melbourne, Australia: Oxford University Press. pp. 194–195. ISBN 019550870X.
g/day = grams per day
ha = hectare

Constituent Name
Glutaraldehyde

CAS No.
111‐30‐8

EPC 1 Surface Cuttings EPC 1 Surface Cuttings
(Unmixed)
(Mixed)
CS (mg/kg)
CS (mg/kg)
300
6

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 3, Table 4.
CAS = Chemical Abstracts Service
CS = concentration in soil
EPC = exposure point concentration
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilograms per day
TRV = toxicity reference value

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Toxicity
TRVs
3.3E+00

𝐸𝑃𝐶 𝑥 𝐼𝑅

𝑆

𝐸𝑃𝐶 𝑥 𝐼𝑅
𝐵𝑊

𝐹 𝑥 𝐻𝑅

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

Total Intake
(mg/kg/day)
Unmixed
1.5E‐01

Avian Receptor
Cattle Egret

Hazard Quotient
Incidental Ingestion
4.7E‐02

Total Intake
(mg/kg/day)
Mixed
3.1E‐03

Hazard Quotient
Incidental Ingestion
9.5E‐04

Attachment 3, Table 7
Risk Estimates for Avian Receptor from Vendor Chemicals in Drilling Fluids

Constituent Name
Glutaraldehyde

CAS No.
111‐30‐8

Mammal NOAEL
Test Animal

Mammal NOAELt
4

Animal

Body Weight (kg)

Rat

0.35

Notes:
1/ Avian NOAEL for gluteraldehyde developed by applying an uncertainty factor of 100 to the LD50 for mallard duck.
CAS = Chemical Abstracts Service
NOAEL = No observed adverse effect level
NOAELt = No observed adverse effect level test animal
kg = kilogram
LD = lethal dose
NA = not applicable
TRV = toxicity reference value

Exposure Route

Parameter Code
IR‐S

Parameter Definition
Ingestion rate soil

206

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Units (a)
kg/day

Avian NOAEL
Test Animal

Avian
NOAELt 1

𝑁𝑂𝐴𝐸𝐿

∗

Mammal
Northern Quoll

Animal

Body Weight (kg)

Body Weight

Derived TRV

Body Weight (kg)

Derived TRV

Mallard Duck

1.58

0.8

3.3E+00

0.39

2.9E+00

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Parameter Value
0.031

Source (b)
BPJ
The Cattle Egret feeds mostly on grasshoppers, other insects, and small mammals
(Marchant& Higgins, 1990). For this evalution, diet is assumed to consist entirely of
earthworms (BPJ) to link the potential COPCs in soil and feed habits of egret. The
ingestion rate is calculated using USEPA T‐REX model equations.

IR‐F

Ingestion rate food

kg/day

0.157

HR
BW

Home Range ratio
Body weight

unitless
kg

0.5
0.390

PR

Prey Ratio

untiless

0.50

Ingestion

BPJ
Siegfried, 1969
The cattle egret mainly consumes insects; a prey ratio of 0.5 is conservatively assumed
and likely overestimates potential consumption of worms.

Notes:
a/ Units:
kg = kilogram
kg/day = kilograms per day
b/ Source:
BPJ ‐ Best Professional Judgement
W.R. Siegfried (1969) Energy Metabolism of the Ca le Egret, ZoologicaAfricana, 4:2, 265‐273, DOI: 10.1080/00445096.1969.11447375
Marchant & Higgins (1990). Handbook of Australian, New Zealand and Antarc c Birds : Volume 1: Ra tes to Ducks : Part B: Australian Pelican to Ducks
COPC = constituent of potential concern
USEPA = United States Environmental Protection Agency

Constituent Name
Glutaraldehyde

CAS No.
111‐30‐8

EPC 1 Surface Cuttings EPC 1 Surface Cuttings
(Unmixed)
(Mixed)
CS (mg/kg)
CS (mg/kg)
300
6

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 3, Table 4.
CAS = Chemical Abstracts Service
CS = concentration in soil
EPC = exposure point concentration
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilograms per day
TRV = toxicity reference value

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Total Intake
(mg/kg/day)
Unmixed
4.2E+01

Toxicity
TRVs
2.9E+00

𝐸𝑃𝐶 𝑥 𝐼𝑅

𝑆

𝐸𝑃𝐶 𝑥 𝐼𝑅
𝐵𝑊

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

Hazard Quotient
Incidental Ingestion
1.4E+01

𝐹 𝑥 𝑃𝑅 𝑥 𝐻𝑅

Avian Receptor
Cattle Egret

Total Intake
(mg/kg/day)
Mixed
8.5E‐01

Hazard Quotient
Incidental Ingestion
2.9E‐01

Attachment 3, Table 8
Human Receptor Exposure Assumptions

Media

Exposure
Route

Ingestion

Soil

Dermal

Parameter Code
IR
EF
ED
RBA
BW
LT
AT‐NC
AT‐C
CF
SA
ABS
EF
ED
BW
LT
AT‐NC
AT‐C
AF
CF

Parameter Definition
Ingestion rate
Exposure frequency
Exposure duration
Relative bioavailability factor
Body weight
Lifetime
Averaging time ‐ noncancer
Averaging time ‐ cancer
Conversion factor
Surface area for contact (exposed)
Absorption Factor
Exposure frequency
Exposure duration
Body weight
Lifetime
Averaging time ‐ noncancer
Averaging time ‐ cancer
Soil Adherence Factor
Conversion factor

Units (a)

Parameter Value ‐
Resident

Source (b)

Parameter Value ‐
Agricultural Worker

Source (b)

mg/day
day/yr
yr
unitless
kg
yr
days
days
kg/mg
cm2/day
unitless
day/yr
yr
kg
yr
days
days
mg soil/cm2 skin
kg/mg

100
20
10
chemical‐specific
51
82
3,650
25,550
1.0E‐06
4,700
chemical‐specific
20
10
51
82
3,650
25,550
0.07
1.0E‐06

enHealth, 2012, USEPA, 2016
BPJ
BPJ
enHealth, 2012
(c) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(d) enHealth, 2012, USEPA, 2016
enHealth, 2012
BPJ
BPJ
(c) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 212
(e) enHealth, 2012, USEPA, 2016
enHealth, 212

100
4
35
chemical‐specific
85
79
12,775
25,550
1.0E‐06
5,664
chemical‐specific
4
35
85
79
12,775
25,550
0.08
1.0E‐06

enHealth, 2012
BPJ
BPJ
(f) enHealth, 2012
enHealth, 2012
(f) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(d) enHealth, 2012, USEPA, 2016
BPJ
BPJ
(f) enHealth, 2012
(f) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(e) enHealth, 2012, USEPA, 2016
enHealth, 2012

Notes:
a/ Units:
l/hr = litres per hour
cm/h = centimetre per hour
hr/day = hours per day
l/cm3 = litre per cubic centimetre
cm2/day = square centimetre per day
day/yr = days per year
yr = year
mg soil/cm2 skin = milligrams soil per square centimetre skin
kg = kilogram
kg/mg = kilogram per milligram
cm2 = square centimetre
b/ References:
enHealth, 2012:
enHealth. (2012). Australian Exposure Factor Guidance. enHealth Subcommetee of the Australian
Health Protection Principal Committee, Canberra, Australia.
BPJ:
Best Professional Judgement
USEPA, 2016
USEPA. (2016). EPA‐Expo‐Box (A Toolbox for Exposure Assessors). Available at
http://www.epa.gov/expobox
c/ The body weight is the time weighted average calculated from enHealth exposure factors for a male or female child aged 8 to 18 years old
d/ Exposed body surface area is the time weighted average of head, forearms, hands, lower legs, and feet.
Forearms are considered 45% of arm surface area; lower leg is considered 40% of leg surface area (USEPA, 2016).
e/ Adherence factor calculated for exposed body part surface area is the time weighted average of head, forearms, hands, lower legs, and feet.
f/ Male exposure factor used based on enHealth recommendation.

Attachment 3, Table 9
Risk Estimates for Resident from Vendor Chemicals in Drilling Fluids

Glutaraldehyde

Exposure to Soils Before Treatment
EPC 1 Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Unmixed)
CS (mg/kg)
RfDo
CADDoral
111‐30‐8
300
4.0E‐02
3.2E‐05

Glutaraldehyde

Exposure to Soils After Treatment
1
EPC Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Mixed)
CS (mg/kg)
RfDo
CADDoral
6
4.0E‐02
6.4E‐07
111‐30‐8

Constituent Name

Constituent Name

Dermal Intake
CADDderm
1.1E‐04

Dermal Intake
CADDderm
2.1E‐06

Hazard Quotient
Incidental Ingestion
8.1E‐04

Dermal
2.7E‐03

Hazard Quotient
Incidental Ingestion
1.6E‐05

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 3, Table 4.
CAS = Chemical Abstracts Service
𝐸𝑃𝐶 𝑥 𝐼𝑅 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑅𝐵𝐴 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
CS = concentration in soil
𝑂𝑟𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
CADD = chronic average daily dose
𝐵𝑊 𝐴𝑇
EPC = exposure point concentration
𝐸𝑃𝐶 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑆𝐴𝑒𝑥𝑝 𝑥 𝐴𝐹 𝑥 𝐴𝐵𝑆 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
mg/kg = milligrams per kilogram
𝐷𝑒𝑟𝑚𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
mg/kg/day = milligrams per kilograms per day
𝐵𝑊 𝐴𝑇
NA = not applicable
RfDo = oral reference dose
‐ not present in spent muds
Consistent with enHealth guidance a default value of 1 used for both the RBA and ABS values (see Table 8).

Dermal
5.3E‐05

Attachment 3, Table 10
Risk Estimates for Agricultural Worker from Vendor Chemicals in Drilling Fluids

Glutaraldehyde

Exposure to Soils Before Treatment
EPC 1 Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Unmixed)
CS (mg/kg)
RfDo
CADDoral
111‐30‐8
300
4.0E‐02
3.9E‐06

Glutaraldehyde

Exposure to Soils After Treatment
1
EPC Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Mixed)
CS (mg/kg)
RfDo
CADDoral
6
4.0E‐02
7.7E‐08
111‐30‐8

Constituent Name

Constituent Name

Dermal Intake
CADDderm
1.8E‐05

Dermal Intake
CADDderm
3.5E‐07

Hazard Quotient
Incidental Ingestion
9.7E‐05

Dermal
4.4E‐04

Hazard Quotient
Incidental Ingestion
1.9E‐06

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 3, Table 4.
CAS = Chemical Abstracts Service
𝐸𝑃𝐶 𝑥 𝐼𝑅 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑅𝐵𝐴 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
CS = concentration in soil
𝑂𝑟𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
CADD = chronic average daily dose
𝐵𝑊 𝐴𝑇
EPC = exposure point concentration
𝐸𝑃𝐶 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑆𝐴𝑒𝑥𝑝 𝑥 𝐴𝐹 𝑥 𝐴𝐵𝑆 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
mg/kg = milligrams per kilogram
𝐷𝑒𝑟𝑚𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
mg/kg/day = milligrams per kilograms per day
𝐵𝑊 𝐴𝑇
NA = not applicable
RfDo = oral reference dose
‐ not present in spent muds
Consistent with enHealth guidance a default value of 1 used for both the RBA and ABS values (see Table 8).

Dermal
8.8E‐06
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APPENDIX E.3
Qualitative and Quantitative
Tier 3 Assessment
Hydrochloric Acid
Consistent with the assessment framework, the assessment for this Tier 3 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No-Effects Concentrations (PNECs) for water and soil; and, completing a qualitative and
quantitative assessment of risk. Each of these components is detailed within this attachment.

Background
Hydrochloric acid is a component in hydraulic fracturing fluid systems used in stimulation activities.
Hydraulic fracturing fluid systems comprise water and chemical additives (including a proppant)
blended at the surface of the well lease and injected down the cased well to enhance the gas flow
towards the well. The chemical additives are also used to assist well completion by preparing the
well or maintain the gas flow to the well (i.e., prevent the swelling of clays within the target
hydrocarbon formation).
The purpose and maximum quantity for this chemical in the fluid system is summarised in Table 1. A
safety data sheet (SDS) for the stimulation fluid component is included as Attachment 1.
Table 1

Hydraulic Fracturing Chemicals

Chemical Name

CAS No.

Use

Quantity1

Hydrochloric acid

7647-01-0

pH correction

0.0776%

Volume Percent in Treatment (%)
CAS No = Chemical Abstracts Service Number

1

The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 2. Repeated dose, reproductive and developmental toxicity studies
by the oral route have not been conducted on hydrochloric acid. These toxicity studies would have
questionable usefulness because of the corrosive/irritating nature of hydrochloric acid, which would
limit the amount of absorbed HCl. Hydrochloric acid dissociates to hydrogen (H+) and chloride (Cl-)
ions in bodily fluids, and a significant amount of these ions are already ingested in foods.
Furthermore, both ions are present in the body and are highly regulated by homeostatic
mechanisms. Therefore, an oral reference dose (RfD) and drinking water guideline value were not
derived for hydrochloric acid.
Australian Drinking Water Guideline (ADWG) value for pH and chloride (see Table 2) may be
applicable.
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Table 2

Constituent (CAS No.)

Australian Drinking Water Screening Values
Drinking Water Screening
Guideline

Drinking Water Screening Value

pH; chloride

6.5 to 8.5; 250 mg/L (aesthetics)

Hydrochloric acid
(7647-01-0)
CAS No = Chemical Abstracts Service Number
mg/L = milligram per litre

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. The qualitative
assessment focuses on the aquatic invertebrate and fish species within the surface water resources,
and the soil flora and fauna associated with releases to the soil. The quantitative assessment
includes evaluating the potential risks to these same aquatic and soil ecological receptors, in
addition to higher trophic level organisms such as livestock and terrestrial wildlife.
The determination of toxicity reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment are
developed to assess aquatic receptors, and PNECs for soil are developed for terrestrial receptors.
PNEC values were not derived for hydrochloric acid because factors such as the buffer capacity, the
natural pH, and the fluctuation of the pH are very specific for a certain ecosystem. Refer to
Attachment 2 for additional rationale.
A detailed assessment of the risks posed by this Tier 3 chemical is provided in the following sections.

General Overview
Hydrochloric acid can exist in a gaseous phase at room temperature and pressure. Hydrochloric acid
is also very soluble in water and is a strong acid that dissociates completely in water to hydrogen
(H+) and chloride (Cl-) ions. Both ions are ubiquitous in the environment. The molecular structure of
hydrochloric acid is presented in Figure 1.

Figure 1

Molecular Structure of Hydrochloric Acid 1

The addition of hydrochloric acid to an aquatic ecosystem could potentially increase the chloride
concentration and may decrease the pH depending on the buffer capacity of the receiving water. H+
and Cl- ions will not adsorb on particulate matter or surfaces and will not accumulate in living tissues.

1

Source https://chem.nlm.nih.gov/chemidplus/rn/7647-01-0
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The Persistent, Bioaccumulative and Toxic (PBT) assessment for hydrochloric acid is included in the
dossier provided in Attachment 2. Based on physico-chemical properties and screening data detailed
below, the overall conclusion was that hydrochloric acid is not a PBT substance.

Human Health Hazards
Hydrochloric acid is a corrosive liquid. Depending on the concentration, aqueous solutions of
hydrochloric acid are either corrosive, irritating or non-irritating to the skin, eyes and gastrointestinal
tract. Vapours from aqueous solutions of hydrochloric acid can cause respiratory irritation.
Hydrochloric acid is not a skin sensitiser.
No repeated dose toxicity studies have been conducted by the oral route. Subchronic inhalation
studies show localised irritation to the upper respiratory tract of rats and mice, but no systemic
toxicity. Positive findings have been reported in some in vitro genotoxicity studies, which are
considered to be the result of the pH change in the test system. No adequate reproductive or
developmental studies have been conducted on hydrochloric acid. Hydrochloric acid is not a
carcinogen.
TRVs were not derived for hydrochloric acid. The ADWG values for pH (6.5 to 8.5) and chloride (250
mg/L, aesthetics) may be applicable.
Without management controls in place, there is the potential for human receptors to be exposed to
hydrochloric acid in hydraulic fracturing chemicals during stimulation and completion operations and
management of flowback and work-over fluids. Based on an assessment of land use and an
understanding of the project description provided in the Chemical Risk Assessment Framework
(Framework) developed for the Towrie Project Area and the Framework conceptual exposure model
(CEM), potential human receptors include:
1. Workers at the well lease involved with: blending, injection and recovery of hydraulic
fracturing and work-over fluids; recycling, reuse or disposal of recovered fluids including
beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases from the well lease to an adjacent water body.
2. Agricultural workers/residents at irrigation areas.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Unlike drilling there are no large volumes of premixed stimulation fluid systems stored on-site. The
primary fluid stored on-site is water, and chemicals are blended into the fluid stream as it is used.
Exposure of workers to stimulation fluid chemicals is possible via inadvertent spills and leaks, during
the recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings) and during
application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
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are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
In the unlikely event of a release to ground at the well lease, the potential for exposures (other than
workers) is limited. The well pad sites are fenced and access is controlled, which limits access to the
public. If stimulation fluid chemicals are spilled to ground then investigation, remediation and
rehabilitation activities would be implemented to address soil impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes and, as such, these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies. Releases from the gathering pipeline would be of higher potential
volumes but the flow back or workover fluid concentrations from an individual well would be diluted
with other waters from other wells also flowing in this gathering network.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and run-off with a general deficit
irrigation strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during stimulation activities are considered low due to the
employment of mechanical equipment/processes, engineering controls (including secondary
containment) and other mitigation and management strategies. Similarly, there is a low potential for
human receptors exposed to residual chemicals in areas adjacent to a well lease that have been used
for the application of materials for beneficial reuse and to surface water bodies that may receive
runoff from beneficial reuse applications. Finally, the probability of any surface related discharge
infiltrating subsurface soils and migrating to groundwater is very low.
National Industrial Chemicals Notification and Assessment Scheme (NICNAS) identified hydrochloric
acid as a low concern for workers and the public under the operational scenarios assessed. Best
practice chemical management was recommended to minimise worker and public exposure
(NICNAS, 2017a).

Environmental Hazards
Hydrochloric acid is an inorganic salt that dissociates completely to hydrogen (H+) and chloride (Cl-)
ions in aqueous solutions. The hazard of hydrochloric acid for aquatic organisms is caused by the
hydrogen ion (H+). The toxicity values in terms of mg/L are not relevant because of the varying
buffering capacity of different test systems and different aquatic ecosystems.

Page 4 of 9

Santos Ltd
Qualitative and Quantitative Tier 3 Assessment – Hydrochloric Acid
October 2020
Biodegradation is not applicable to these inorganic ions; both hydrogen (H+) and chloride (Cl-) ions
are also ubiquitous and are present in water, soil and sediment. In addition, hydrogen (H+) and
chloride (Cl-) ions are essential to all living organisms, and their intracellular and extracellular
concentrations are actively regulated. Thus, hydrochloric acid is not expected to bioaccumulate.
In the aquatic environment, the toxicity of hydrochloric acid will be influenced by factors such as the
buffer capacity, the natural pH, and pH fluctuation of the ecosystem. PNEC values for water were
derived as part of NICNAS based on a chronic aquatic toxicity study. However, experimental details
were not available to validate the PNEC. Terrestrial toxicity studies were also not available.
Therefore, PNEC values for water, soil and sediment have not been derived. Based on its properties,
hydrochloric acid is not expected to significantly adsorb to soil or sediment, and if released to the
ground would be neutralised by the slightly alkaline environment of the earth (NICNAS, 2017b).
During the hydraulic fracturing process, there is the potential for environmental receptors to be
exposed to stimulation fluid chemicals such as hydrochloric acid. Pipelines (where treated water is
conveyed) can transect sensitive ecological areas (including Matters of National Environmental
Significance [MNES]). There is the concern of wildlife (terrestrial and aquatic receptors) and livestock
in the vicinity of the well leases to have adverse effects from potential exposures. Potential
environmental receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to a well lease, including
surface water features, that have received runoff from an accidental release during
hydraulic fracturing activities or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied,
as well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release during hydraulic fracturing activities or loss of containment, or from
beneficial reuse applications.
4. Wildlife, including livestock, that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The hydraulic
fracturing activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are also low.

Risk Characterisation
The purpose of the risk characterisation portion of the assessment is to provide a conservative
estimate of the potential risk resulting from exposure to hydrochloric acid that may occur during
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hydraulic fracturing and work over activities. These exposures may include operational activities
where planned direct releases to the environment may occur (e.g., land application). The risk
characterisation evaluates the toxicity of this chemical and characterises the risk of the chemical
assessed for specific exposure pathways identified in the previous sections.
A two‐stage process is employed during risk characterization. First, risk ratios are developed for the
chemical for potentially complete exposure pathways associated with applicable release scenarios.
The risk ratio is calculated by dividing the exposure point concentration (EPC) by the applicable riskbased screening level (drinking water level or PNECs for aquatic and terrestrial receptors). If the ratio
of exceedance of screening levels is less than 1.0, then there are no anticipated adverse effects
associated with the exposure scenario evaluated. No risk / hazard reduction measures are required.
There should be no need for further management controls on the chemical additional to those
already in place (DoEE, 2017).
If the ratio is greater than 1.0, then further quantitative analysis is conducted. Consistent with the
assessment framework, quantitative assessment of risk will consider only Tier 3 chemicals in end use
determination.

Exposure Point Concentration Calculations
A quantitative mass balance calculation was undertaken to estimate the potential concentrations of
stimulation chemicals containing hydrochloric acid within the flowback water that may be accidently
released (e.g., breech of dam or leaking storage tank) to a nearby surface water resource or soils,
and the potential concentrations of the chemicals within the soil phase from the irrigation of
agricultural soils.
For the mass balance calculation, vendor disclosure forms were used to determine the percentage of
hydrochloric acid in the pre-injection fluid. Additionally, it is assumed that 10% of the COPCs in the
stimulation fluids return to the surface in the flowback water. Table 3 presents the estimated preinjection fluid concentration.
Table 3

Mass Balance Estimates for Hydrochloric Acid

Chemical Name

CAS No.

Estimated Pre-injection fluid
concentration (mg/L)

Hydrochloric acid

7647-01-0

6.74

CAS No = Chemical Abstracts Service Number
mg/L = milligram per litre

The mass balance of hydrochloric acid was then used to estimate the potential EPC for the frac tank
release scenario (see Attachment 3, Table 1). For this scenario, the EPC was calculated assuming
20% of the mass returned in the flowback water, which was then diluted with 150% of the injected
volume of return water. As an inorganic salt which dissociates completely in aqueous media, no
adjustment for biodegradation was conducted in calculating the theoretical EPCs for two exposure
time periods (0 and 150 days).
The estimated EPC for this scenario assumes that the accidental release of the flowback water to a
surface water resources would not be diluted by surface water within the resource, as many of the
surface water features in the area are ephemeral with high variations in duration and flow volume.
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Release Scenario Assessment
There is no potentially complete exposure pathway to sources of drinking water; however, as a
conservative measure, the theoretical concentration for the frac tank release scenario was
compared to human health toxicity-based screening levels to screen for potential effects as a result
of a release from the well lease that may migrate to groundwater used as a drinking water source.
The results of this comparison, including the ratio of exceedance of screening levels, is presented in
Attachment 3, Table 2. As detailed in the table, risk ratios did not exceed the target level of 1.
Theoretical concentrations were also compared to the PNEC for aquatic receptors. Attachment 3,
Table 3 presents the results of this comparison, including the ratio of exceedance of screening levels.
However, a PNEC for water could not be calculated. Therefore, as presented in Attachment 2, Table
3, a comparison to the theoretical concentrations could not be made. As noted earlier, in the aquatic
environment, the toxicity of hydrochloric acid will be influenced by factors such as the buffer
capacity, the natural pH, and pH fluctuation of the ecosystem. There is a low potential for ecological
receptors exposed to surface water bodies that may receive runoff from an accidental release.
There is also the potential for exposure of receptors to residual stimulation fluids in irrigated soils
during application of the material to land. As previously described, hydrochloric acid would not be
present in soil. Therefore, EPCs were not developed for this scenario; and, likewise, further
quantitative analysis (i.e., calculation of hazards) for beneficial reuse via direct contact by
agricultural workers or residents and non-MNES (mammals and avian receptors) was not conducted.
Based on the outcomes of this assessment, no further management controls are considered
necessary.

Cumulative Impacts
The potential for cumulative impacts associated with chemicals proposed for this project is limited
based on the distance between well pad sites where the chemicals are being used. Modelling has
demonstrated that the migration of drilling chemicals is limited in the subsurface with no potential
to interact with those from other wells and hydraulic fracturing chemicals are contained within the
target units. The transfer of water from Towrie to another project area for treatment and reuse is
considered to pose limited potential for cumulative impacts in that project area.
Only Tier 3 chemicals which trigger persistence and bioacummulative thresholds are considered to
be chemicals with a potential for cumulative impacts. As noted earlier and discussed in detail in the
dossier (Attachment 2), hydrochloric acid does not meet the criteria for persistence or
bioaccumulation. Thus, there is negligible incremental risk posed by the use of this Tier 3 chemical
and the existing (and proposed) management and monitoring controls are appropriate to ensure
that the risk to MNES (and non MNES) receptors remains low.

Uncertainty Analysis
The procedures and assumptions used to assess potential human health risks in this Tier 3
assessment are subject to a wide variety of uncertainties. However, the presence of uncertainty is
inherent in the risk assessment process, from the sampling and analysis of the chemical in
environmental media to the assessment of exposure and toxicity, and risk characterisation.
Accordingly, it is important to note that the risks presented within this Tier 3 assessment are based
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on numerous conservative assumptions in order to be protective of human health and the
environment, and to ensure that the risks presented herein are more likely to be overestimated
rather than underestimated.
The discussion detailed in Table 4 provides an evaluation of uncertainty for this Tier 3 assessment,
including elements previously discussed within this assessment.
Table 4
Risk
Characterisation
Component

Evaluation of Uncertainty – Hydrochloric Acid
Description of Uncertainty

The concentrations of COPCs in residual
stimulation fluids were estimated based on
previous operations and may not accurately
Hazard Assessment estimate the concentrations of COPCs in the
– Chemical additive
future. Detailed discussions with Santos
COPC
occurred to identify a conservative estimate
of the COPC; however, there is the potential
concentrations
that the empirical concentrations would
differ than those presented in the risk
assessment.

Magnitude
of
Effect on Risk Assessment
Uncertainty

Low

This assumption may
overestimate or
underestimate the
calculated risks to receptors,
dependent on-site-specific
conditions.

The estimated EPC for this scenario assumes
that the accidental release of the flowback
water to a surface water resources would not
Exposure
be diluted by surface water within the
Assessment – EPC
resource, as many of the surface water
features in the area are ephemeral with high
variations in duration and flow volume.

Low

This assumption may
overestimate or
underestimate the
calculated risks to receptors,
dependent on-site-specific
conditions.

Oral toxicological reference doses and
drinking water guidance values were not
derived for hydrochloric acid (which
dissociates completely to hydrogen and
Toxicity Assessment
chloride ions). As a result, EPCs were
compared to drinking water guidance values
for chloride.

Low

Low potential to
underestimate risk

PNEC water values were not derived for
hydrochloric acid. The hazard for aquatic
organisms is caused by the hydrogen ion (H⁺).
Toxicity Assessment The toxicity values in terms of mg/L are not
relevant because of the varying buffering
capacity of different test systems and
different aquatic ecosystems.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk
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Safety Data Sheet
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Attachment 2

Risk Assessment Dossier

HYDROCHLORIC ACID
This dossier on hydrochloric acid presents the most critical studies pertinent to the risk assessment
of hydrochloric acid in its use in hydraulic fracturing fluids. This dossier does not represent an
exhaustive or critical review of all available data. The majority of information presented in this
dossier was obtained from OECD-SIDS documents (OECD, 2002a,b), and the ECHA database that
provides information on chemicals that have been registered under the EU REACH (ECHA). Where
possible, study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Hydrochloric acid was not identified in chemical databases used
by NICNAS as an indicator that the chemical is of concern and is not a PBT substance. Hydrochloric
acid was assessed as a tier 3 chemical for acute toxicity. Data were not available to categorize the
substance based on chronic effects. Therefore, hydrochloric acid is classified overall as a tier 3
chemical and requires a quantitative risk assessment for end uses.
1

BACKGROUND

Hydrochloric acid (HCl) can exist in a gaseous phase at room temperature and pressure. Due to its
high water solubility and low vapour pressure, hydrochloric acid will be found predominantly in the
aquatic environment where it dissociates completely to hydrogen (H+) and chloride (Cl-) ions. Both
ions are ubiquitous in the environment. H+ and Cl- ions will not adsorb on particulate matter or
surfaces and will not accumulate in living tissues. Hydrochloric acid is a corrosive liquid. Depending
on the concentration, aqueous solutions of hydrochloric acid (HCl) are either corrosive, irritating, or
non-irritating to the skin, eyes and gastrointestinal tract. Vapours from aqueous solutions of HCl can
cause respiratory irritation. HCl is not a skin sensitiser. Subchronic inhalation studies show localised
irritation to the upper respiratory tract of rats and mice, but no systemic toxicity. No repeated dose
toxicity studies have been conducted by the oral route. Positive findings have been reported in some
in vitro genotoxicity studies, which are considered to be the result of the pH change in the test
system. A lifetime inhalation study showed no carcinogenic effects in rats exposed to HCl. No
adequate reproductive or developmental studies have been conducted on HCl. The hazard of
hydrochloric acid for aquatic organisms is caused by the hydrogen ion (H+). The toxicity values in
terms of mg/L are not relevant because of the varying buffering capacity of different test systems
and different aquatic ecosystems.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Chlorane
CAS RN: 7647-01-0
Molecular formula: HCl
Molecular weight: 36.46
Synonyms: Hydrochloric acid, HCl, chlorane, hydrogen chloride, muriatic acid, chlorohydric acid

Revision date: August 2020

1

3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
Table 1

Overview of the Physico-chemical Properties of Hydrochloric Acid
Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

Colourless to slightly yellow gas of fuming
liquid with pungent, irritating odour.

2

ECHA

Melting Point

-114.22oC

2

ECHA

Boiling Point

-85oC

4

ECHA

Density

1.639 g/L @ 0oC (gas)

4

ECHA

4

ECHA

Property

1.194 g/mL @ 26oC (liquid)
Vapour Pressure

4,104 kPa
4,723 kPa @ 25 C
o

Partition Coefficient (log Kow)

Not applicable

-

-

Water Solubility

Very soluble

4

ECHA

Viscosity

1.7 x 10-6 m2s @ 20oC

1

ECHA

Hydrochloric acid can exist in a gaseous phase at room temperature and pressure. Hydrochloric acid
is also very soluble in water and is a strong acid that dissociates completely in water to hydrogen
(H+) and chloride (Cl-) ions.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No other specific environmental regulatory controls or
concerns were identified within Australia and internationally for hydrochloric acid.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

Revision date: August 2020

2

5

ENVIRONMENTAL FATE SUMMARY

Due to its high water solubility, hydrochloric acid will be found predominantly in the aquatic
environment where it dissociates completely to hydrogen (H+) and chloride (Cl-) ions. Both ions are
ubiquitous in the environment (UNEP, 1995).
The addition of hydrochloric acid to an aquatic ecosystem may decrease the pH depending on the
buffer capacity of the receiving water. In general, the buffer capacity is regulated by the equilibria
between CO2, HCO3- and CO32-:
CO2 + H2O ↔ HCO3- + H+ (pKa1 = 6.35)
HCO3- ↔ CO32- + H+ (pKa2 = 10.33)
A release of hydrochloric acid into the aquatic environment from the use of HCl could potentially
increase the chloride concentration and decrease the pH in the aquatic environment. Table 3 shows
the amount of hydrochloric acid that would need to be added to bicarbonate solutions to obtain pH
values of 6.0 and 4.0. The UNEP (1995) study reported that the 10th percentile, mean and the 90th
percentile of bicarbonate concentrations in 77 rivers in North America, South America, Asia, Africa,
Europe and Oceania were 20, 106 and 195 mg/L, respectively. The data show that the decrease in pH
depends on the buffering capacity (bicarbonate concentration) of the receiving water. The
calculated values in Table 3 were confirmed experimentally.
Table 3

Buffer capacity to maintain the pH based on bicarbonate concentration from UNEP
monitoring data (de Groot and van Dijk, 2002; taken from OECD, 2002b)

Initial concentration of HCO3-

Final pH

Concentration of HCl required to obtain the
final pH value
Calculated [mg/L]

20 mg/L HCO3 (10 percentile 77
rivers)

6.0

8.28

4.0

11.9

106 mg/L HCO3 (mean value of 77
rivers)

6.0

43.9

4.0

63.2

6.0

80.7

4.0

116.3

th

-

-

195 mg/L HCO3- (90th percentile 77
rivers)

H+ and Cl- ions will not adsorb on the particulate matter or surfaces and will not accumulate in living
tissues (OECD, 2002a,b).
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A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

Hydrochloric acid is a corrosive liquid. Depending on the concentration, aqueous solutions of
hydrochloric acid (HCl) are either corrosive, irritating, or non-irritating to the skin, eyes and
gastrointestinal tract. Vapours from aqueous solutions of HCl can cause respiratory irritation. HCl is
not a skin sensitiser. Subchronic inhalation studies show localised irritation to the upper respiratory
tract of rats and mice, but no systemic toxicity. No repeated dose toxicity studies have been
conducted by the oral route. Positive findings have been reported in some in vitro genotoxicity
studies, which are considered to be the result of the pH change in the test system. A lifetime
inhalation study showed no carcinogenicity in rats exposed to HCl. No adequate reproductive or
developmental studies have been conducted on HCl.
B.

Acute Toxicity

The oral LD50 values in rats were reported to be 238 to 277 mg/kg and 700 mg/kg (OECD, 2002a,b).
[Kl. scores = 2 and 4, respectively]
The lethal dose by dermal exposure is >5,010 mg/kg for rabbits (OECD 2002a,b). [Kl. score = 4]
The LC50 values in rats for HCl gas are 40,989 and 4,701 ppm for 5 and 30 minutes, respectively
(ECHA) [Kl. score = 2]. The LC50 values in rats for HCl aerosol are 31,008 and 5,666 ppm (45.6 and 8.3
mg/L) for 5 and 30 minutes, respectively (ECHA). [Kl. score = 2]
C.

Irritation

Application of a 37% aqueous solution of HCl for 1 or 4 hours was corrosive to the skin of rabbits
(OECD, 2002a,b) [Kl. score = 2). Application of 0.5 mL of a 17% solution of aqueous solution of HCl
for 4 hours was corrosive to the skin of rabbits (OECD, 2002a,b) [Kl. score = 3]. Moderate skin
irritation was observed in rabbits following an application of 0.5 mL of a 3.3% aqueous solution of
HCl for five days; no irritation was observed with 0.5 mL of a 1% aqueous solution (OECD, 2002a,b)
[Kl. score = 2]. In humans, an aqueous solution of 4% of HCl was slightly irritating, while a 10%
solution was sufficiently irritating to be classified as a skin irritant (OECD, 2002a,b).
Instillation of 0.1 mL of a 10% aqueous solution of HCl to the eyes of rabbits resulted in severe eye
irritation (ECHA) [Kl. score = 2]. Instillation of 0.1 mL of a 5% solution of HCl produced corneal
opacity, iridial lesions, conjunctival redness and chemosis in 3/3 animals at 1 hour and at day 1 postinstillation. There was no recovery in any animal and the study was terminated on day 2 (ECHA). [Kl.
score = 1]
D.

Sensitisation

Hydrochloric acid was not a skin sensitiser in a guinea pig maximisation test (ECHA). [Kl. score = 2]
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E.

Repeated Dose Toxicity

Oral
No adequate studies were located.
Inhalation
Male and female SD rats and F344 rats were exposed by inhalation to 0, 10, 20 or 50 ppm 6
hours/day, 5 days/week for up to 90 days. Clinical signs were mainly indicative of the
irritant/corrosive nature of HCl. Body weights were significantly decreased in the 50 ppm male F344
rats. There were no treatment-related effects on the haematology or clinical chemistry parameters
or urinalysis. At study termination, heart, kidney and testes weights were increased in the 100
and/or 50 ppm groups; these changes were considered to be mainly related to the treatmentrelated effect on body weight. Histopathological examination showed minimal to mild rhinitis in the
>20 ppm dose groups of both strains of rats (both sexes). The NOAELs for systemic toxicity and
localised irritation (site-of-contact) are 20 and 10 ppm, respectively (ECHA). [Kl. score = 1]
Male and female B6C3F1 mice were exposed by inhalation to 0, 10, 20 or 50 ppm HCl, 6 hours/day, 5
days/week for up to 90 days. Clinical signs were mainly indicative of the irritant/corrosive nature of
HCl. Body weights were significantly decreased in the 50 ppm groups. At study termination, absolute
liver weights were decreased in the 50 ppm males. Histopathologic examination showed only
eosinophilic globules in the nasal epithelium in the 50 ppm animals. The NOAEL for this study is 20
ppm (ECHA). [Kl. score = 1]
Male SD rats were exposed by inhalation to 0 or 10 ppm HCl 6 hours/day, 5 days/week for 128
weeks. Survival and body weights were similar between treated and control groups. There was a
higher incidence of hyperplasia of the larynx compared to control, but no serious irritating effects of
the nasal epithelium (ECHA). [Kl. score = 2]
Dermal
No studies were located.
F.

Genotoxicity

In Vitro Studies
Table 4 presents the in vitro genotoxicity studies on hydrochloric acid.
Table 4

In Vitro Genotoxicity Studies on Hydrochloric Acid

Test System

Results*
-S9

Klimisch Score

Reference

+S9

Bacterial reverse mutation (S.
typhimurium and E. coli strains)

-

-

2

ECHA

Mammalian cell gene mutation (mouse
lymphoma L5178Y cells)

-

+

2

ECHA

Chromosomal aberration (CHO cells)

+

+

2

ECHA
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Test System

Results*

Klimisch Score

Reference

Saccharomyces cerevisiae (mitotic
recombination

-

-

2

ECHA

E. coli W3110 (pol A+) and P3078 (pol A-)
repair assay

-

-

2

ECHA

*+, positive; -, negative

In the mouse lymphoma assay, the mutant frequency increased as the pH was lowered to 6.5 to 6.0
(from increased HCl) in the presence of metabolic activation. A decrease in pH from the addition of
HCl to the medium also resulted in clastogenic effects to CHO cells in the absence or presence of
metabolic activation. The positive findings in these two studies are considered to be the result of the
pH change in the test media.
In Vivo Studies
No adequate studies were located.
G.

Carcinogenicity

Oral
No studies were located.
Inhalation
Male SD rats were exposed by inhalation to 0 or 10 ppm HCl 6 hours/day, 5 days/week for 128
weeks. Survival and body weights were similar between treated and control groups. There was a
higher incidence of hyperplasia of the larynx compared to control, but no serious irritating effects of
the nasal epithelium. There was no increased incidence of tumours in the HCl-treated rats compared
to controls (ECHA). [Kl. score = 2]
H.

Reproductive Toxicity

No studies were located.
I.

Developmental Toxicity

No adequate studies were located.
J.

Derivation of Toxicological Reference and Drinking Water Guidance Values

Repeated dose, reproductive, and developmental toxicity studies by the oral route have not been
conducted on hydrochloric acid. These toxicity studies would have questionable usefulness because
of the corrosive/irritating nature of hydrochloric acid, which would limit the amount of absorbed
HCl. Hydrochloric acid dissociates to hydrogen and chloride ions in bodily fluids, and a significant
amount of these ions are already ingested in foods. Furthermore, both ions are present in the body
and are highly regulated by homeostatic mechanisms. Thus, an oral toxicological reference and
drinking water guidance values were not derived from hydrochloric acid.
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The Australian drinking water guideline values for pH (6.5 to 8.5) and chloride (250 ppm, aesthetics)
may be applicable (ADWG, 2011).
K.

Human Health Hazard Assessment of Physico-Chemical Properties

Hydrochloric acid does not exhibit the following physico-chemical properties:
• Explosivity
• Flammability
• Oxidising potential
7
A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

The hazard of hydrochloric acid for aquatic organisms is caused by the hydrogen ion (H+). The toxicity
values in terms of mg/L are not relevant because of the varying buffering capacity of different test
systems and different aquatic ecosystems.
B.

Aquatic Toxicity

Acute Studies
The acute aquatic toxicity studies on hydrochloric acid are listed in Table 5.
Table 5

Acute Aquatic Toxicity Studies on Hydrochloric Acid
Endpoint

Results

Klimisch
score

Reference

Lepomis macrochirus

96-hr LC50

pH 3.25 – 3.5 (20mg/L)

2

ECHA; OECD
2002a,b

Daphnia magna

48-hr EC50

pH 4.92 (0.45 mg/L)

1

ECHA

Chlorella vulgaris

72-hr EC50

pH 4.7 [growth rate](0.73 mg/L)

1

ECHA

72-hr EC10

PH 4.7 (0.364 mg/L)

Test Species

Chronic Studies
No chronic studies are available.
C.

Terrestrial Toxicity

No studies are available.
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D.

Calculation of PNEC

PNEC values 1 were not derived for hydrochloric acid because factors such as the buffer capacity, the
natural pH, and the fluctuation of the pH are very specific for a certain ecosystem.
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Hydrochloric acid is an inorganic salt that dissociates completely to hydrogen and chloride ions in
aqueous solutions. Biodegradation is not applicable to these inorganic ions; both hydrogen and
chloride ions are also ubiquitous and are present in water, soil and sediment. For the purposes of
this PBT assessment, the persistent criteria are not considered applicable to this inorganic salt.
Hydrogen and chloride ions are essential to all living organisms, and their intracellular and
extracellular concentrations are actively regulated. Thus, hydrochloric acid is not expected to
bioaccumulate.
No chronic toxicity data exist on hydrochloric acid. The acute EC50 values are >1 mg/L in fish, < 1
mg/L for invertebrates and algae. Thus, hydrochloric acid meets the screening criteria for toxicity.
The overall conclusion is that hydrochloric acid is a PBT substance based on toxicity to invertebrates
and algae.
B.

Other Characteristics of Concern

Where a potential exists for chemicals to be used or present for prolonged periods of time only
those chemicals that are considered persistent or bioaccumulative have the potential for cumulative
impacts. As such, only tier 3 chemicals which trigger persistence and bioacummulative thresholds
are considered to be chemicals with a potential for cumulative impacts. As noted in the prior
section, hydrochloric acid does not meet the criteria for persistence or bioaccumulation.
No other characteristics of concern were identified for hydrochloric acid.

An aquatic PNEC (mg/L) has been derived as part of the chemical assessment conducted under National
Industrial Chemicals Notification and Assessment Scheme (NICNAS). However, the chronic aquatic toxicity data
set used to derive the PNEC value was not available for review.
1
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9

SCREENING ASSESSMENT

Chemical Name

Hydrochloric Acid

CAS No.

7647-01-0

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step
Listed as a COC
on relevant
databases?

No

Identified as
Polymer of Low
Concern

No

Persistence Assessment Step
P criteria
fulfilled?

NA

Other P
Concerns

No

Bioaccumulative
Assessment Step
B criteria fulfilled?

No

Toxicity Assessment Step
T criteria
fulfilled?

No

Acute Toxicity
2

1 (fish)
3 (algae
& inverts)
(ECHA)

Chronic
Toxicity2

No data

Risk Assessment Actions
Required3

3

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 3 - Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms

°C

degrees Celsius

ADWG

Australian Drinking Water Guidelines

AICS

Australian Inventory of Chemical Substances

CHO

Chinese hamster ovary

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency
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EU

European Union

g/L

grams per litre

g/mL

grams per millilitre

IUPAC

International Union of Pure and Applied Chemistry

Kl

Klimisch scoring system

kPa

kPa

LC

lethal concentration

LD

lethal dose

m2s

square metres per second

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

mL

millilitre

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppm

parts per million

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

SD

Sprague Dawley

SGG

Synthetic Greenhouse Gases
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Attachment 3

Risk Characterisation Tables

Attachment 3, Table 1
Summary of Theoretical Biodegradation of Vendor Chemicals in Stimulation Fluids
(Flowback Fluid in Frac Tank, Water Feed Pond, Permeate Pond)
Flowback Fluid Concentrations

Constituent Name

CAS No.

Estimated
concentration in pre‐
injection fluid systems
(mg/L)

Fate and
Transport
Properties

Estimated Initial Frac Tank Concentration in flowback (150% of
injected fluid volume) per coal seam per 20% of mass returned
calculated using equation: Frac Tank Concentration =
FBconcentration (mg/L)/ FB dilution 150% x percent mass returned
(mg/L) x Biodegradation (half life)(mg/L)
Temporal Scenario (days)

Fluids
Hydrochloric acid

7647‐01‐0

6.74

Half‐Life (days)
NA

0
0.898

150
0.898

Notes:
CAS = Chemical Abstracts Service
FB = Flowback
mg/L = milligrams per liter
NA = not applicable
RO = reverse osmosis
WMF = Water Management Facility
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Attachment 3, Table 2
Comparison of Theoretical Concentrations of COPCs to Drinking Water Guidelines
Frac Tank

Constituent Name

Hydrochloric acid

CAS No.

7647‐01‐0

Estimated concentration
in pre‐injection fluid
systems (mg/L)
6.74

Fate and
Transport
Properties
Half‐Life (days)
NA

Estimated Initial Frac Tank
Concentration in flowback Including Drinking Water
Biodegredation Half‐Life (mg/L)
Screening Level
(mg/L)
Temporal Scenario (days)
0
0.898

150
0.898

250

Ratio of COPC Concentrations and
Screening Criteria (Ratio greater than
one = unacceptable potential risk)
Temporal Scenario (days)
0
3.6E‐03

150
3.6E‐03

Notes:
CAS = Chemical Abstracts Service
COPC = constituent of potential concern
FB = Flowback
mg/L = milligrams per liter
NA = not applicable
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Attachment 3, Table 3
Comparison of Theoretical Concentrations of COPCs to PNECs (Water)
Frac Tank

Constituent Name

Hydrochloric acid

CAS No.

7647‐01‐0

Estimated concentration
in pre‐injection fluid
systems (mg/L)

Fate and
Transport
Properties

Half‐Life (days)
6.74
NA

Estimated Initial Vendor Chemical
Concentration In Flowback
Including Biodegredation Half‐ PNEC aquatic
Life (mg/L)
(mg/L)
Temporal Scenario (days)
0
0.898

150
0.898

NA

Ratio of COPC Concentrations and Screening
Criteria (Ratio greater than one = unacceptable
potential risk)
Temporal Scenario (days)
0
NA

150
NA

Notes:
CAS = Chemical Abstracts Service
COPC = constituent of potential concern
FB = Flowback
mg/l = milligrams per liter
NA = not applicable
PNEC = predicted no effects concentration
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APPENDIX E.4
Qualitative and Quantitative
Tier 3 Assessment
Quaternary Ammonium Compounds
Consistent with the assessment framework, the assessment for this Tier 3 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No-Effects Concentrations (PNECs) for water and soil; and completing a qualitative and
quantitative assessment of risk. Each of these components is detailed within this attachment.

Background
Quaternary ammonium compounds are a component in the KCl/Polymer Stuck Pipe Mud system.
The secondary mud system is used to free stuck pipes and, as a secondary mud, will only be used as
required. As a result, these secondary muds are considered insignificant relative to the primary muds
due to the considerably reduced volume used (<0.1%) as compared to the other muds.
The purpose and maximum quantity (i.e., in all muds) for this chemical is summarised in Table 1. A
safety data sheet (SDS) for the product, which contains this chemical, was not available.
Table 1

Drilling Fluid Chemicals

Chemical Name

CAS No.

Use

Quantity1

Quaternary Ammonium Compounds

61788-63-4

Surfactant

NA

Based on maximum of combined muds assessed
CAS No = Chemical Abstracts Service Number
NA = quantity used varies with severity of loss
1

The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 1. There are no carcinogenicity studies on quaternary ammonium
compounds, and, as a result, only a non-carcinogenic oral reference dose (RfD) was calculated. A
detailed discussion of the derivation of the oral RfD and drinking water guideline values is presented
in the attachment. Table 2 provides a summary of the derivation.
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Table 2
Constituent
(CAS No.)

Quaternary
Ammonium
Compounds
(61788-63-4)

Oral Reference Doses and Derived Drinking Water Guidelines
Study

90-day
rat
dietary

Critical Effect/
Target Organ(s)

NOAEL
(mg/kgday)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg-day)

Drinking
Water
Guideline
(mg/L)

Histiocytosis:
gastrointestinal
tract,
mesenteric
lymph nodes,
ovaries;
alopecia of skin

117
(LOAEL)

3,000

0.04

0.14

CAS = Chemical Abstracts Service
LOAEL = Lowest observed adverse effect level
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level
Refer to Attachment 1 for information on the key studies selected for oral reference dose and drinking water level
development.

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. The qualitative
assessment focuses on the aquatic invertebrate and fish species within the surface water resources,
and the soil flora and fauna associated with releases to the soil. The quantitative assessment
includes evaluating the potential risks to these same aquatic and soil ecological receptors, in
addition to higher trophic level organisms such as livestock and terrestrial wildlife.
The determination of toxicological reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment are
developed to assess aquatic receptors, and PNECs for soil are developed for terrestrial receptors.
Table 3 presents the chemical, endpoint, no observed effect concentration (NOEC) (milligrams per
litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). A PNEC for soil was not calculated for
the chemical. Refer to Attachment 1 for the development of PNECs, or the rational for PNECs that
do not have a calculated PNEC.
Table 3

PNECs Water – Tier 3 Chemicals

Constituents

Endpoint

Quaternary Ammonium Compounds
(61788-63-4)

Acute Algae

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

0.05

1,000

0.00005

(mg/L)

EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 1 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 3 chemical is provided in the following sections.
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General Overview
Quaternary ammonium compounds are substances of unknown or variable composition, complex
reaction products or biological materials (UVCB). The chemicals in this group are structurally related
tertiary amines with two linear aliphatic chains and an N-methyl group. The chemicals in this group
can have an alkyl chain between 12 and 18 carbon atoms. The chain length of the hydrogenated
tallow alkyl substituents are: 1-6% C14; 23-46% C16; and 49-67% C18 (HPVIS). A representative
molecular structure of the major constituents is presented in Figure 1.

Figure 1

Representative Molecular Structure of Quaternary Ammonium Compounds 1

Quaternary ammonium compounds are readily biodegradable. These compounds are not expected
to bioaccumulate based on the experimental log value of the octanol/water partition coefficient
(Kow) of 3.15. Based on a read across to a similar chemical, quaternary ammonium compounds are
not expected to undergo hydrolysis in the environment (ECHA). Overall, quaternary ammonium
compounds show limited persistence in the environment.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for quaternary ammonium compounds
is included in the dossier provided in Attachment 1. Based on physico-chemical properties and
screening data detailed below, the overall conclusion was that the chemical is not a PBT substance.

Human Health Hazards
The acute toxicity of quaternary ammonium compounds is very low by the oral route. Based on
similar substances, they are expected to be irritating to the skin and severely irritating to the eyes.
There are no repeated dose, reproductive or developmental toxicity studies on quaternary
ammonium compounds (CAS No. 61788-63-4). However, studies have been conducted on a similar
compound, N-methyl-N-octadecyl-1-octadecanamine. A 90-day dietary study in rats on a similar
substance, N-methyl-N-octadecyl-1-octadecanamine (CAS No. 4088-22-6), showed an inflammatory
response (histiocytosis) in the small intestine, mesenteric lymph nodes and ovaries, as well as
alopecia of the skin. A 90-day dermal study in rats on N-methyl-N-octadecyl-1-octadecanamine
showed no systemic effects, nor did it show any indication of developmental toxicity to rabbits when
given orally. Quaternary ammonium compounds are not genotoxic.
Based on a review of a 13-week oral dietary rat study on N-methyl-N-octadecyl-1-octadecanamine,
TRVs were derived for quaternary ammonium compounds. The drinking water guideline value
derived for quaternary ammonium compounds using the non-carcinogenic oral RfD is 0.14 mg/L.
Without management controls in place, there is the potential for human receptors to be exposed to
drilling fluid chemicals that contain quaternary ammonium compounds during drilling and
Source https://echa.europa.eu/registration-dossier/-/registereddossier/10985/11/?documentUUID=88913b3d-a3eb-4d82-b01a-8c465dc8be89
1
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completion operations and management of drilling fluids and cuttings. Based on an assessment of
land use and an understanding of the project description provided in the Chemical Risk Assessment
Framework (Framework) developed for the Towrie Project Area and the Framework conceptual
exposure model (CEM), potential human receptors include:
1. Workers at the well lease involved with blending, storage, transfer, reuse, recovery and
recycling of drilling fluids and cuttings; recycling, reuse or disposal of recovered materials
including beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases at the well lease or along the transport or conveyance
routes.
2. Agricultural workers or residents in irrigation areas.
3. Landholders that have access to the water supply from a bore hydraulically downgradient of
the well lease.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Exposure of workers to drilling fluid chemicals is possible via inadvertent spills and leaks during the
recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and during
application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
The management of chemicals and wastes will be conducted at the well lease using drums, totes and
engineered tanks designed to contain the fluids. In the unlikely event of a release to ground, the
potential for exposures (other than workers) is limited. The well pad sites are fenced and access is
controlled, which limits access to the public. If drilling fluid chemicals are spilled to ground then
investigation, remediation and rehabilitation activities would be implemented to address soil
impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes and as such these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to the well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
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a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and runoff with a general deficit irrigation
strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
As a result, potential exposures during the drilling process are low due to the employment of
mechanical equipment/processes, engineering controls (including secondary containment) and
other mitigation and management strategies. Similarly, there is a low potential for human receptors
exposed to surface water bodies that may receive runoff from beneficial reuse applications. Finally,
the probability of any surface related discharge infiltrating subsurface soils and migrating to
groundwater is very low.

Environmental Hazards
Quaternary ammonium compounds are of moderate acute toxicity concern to fish and
invertebrates; they are highly toxic to aquatic plants. Under typical environmental conditions, the
chemical is readily biodegradable and has limited persistence in the environment. The chemical also
has a low potential for bioaccumulation.
Experimental toxicity data on water organisms was available for three trophic levels to calculate
PNECs. However, no experimental toxicity data on sediment or soil organisms are available. In
addition, an organic carbon/water partition coefficient (Koc) value for quaternary ammonium
compounds is unavailable for calculating PNECs using the equilibrium partitioning method.
During the drilling process, there is the potential for environmental receptors to be exposed to
drilling fluid chemicals that contain quaternary ammonium compounds. Pipelines (where treated
water is conveyed) can transect sensitive ecological areas (including Matters of National
Environmental Significance [MNES]). There is the concern of wildlife (terrestrial and aquatic
receptors) and livestock in the vicinity of the well leases to have adverse effects from potential
exposures. Potential environmental receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to a well lease, including
surface water features, that have received runoff from an accidental release during drilling
and completion operations or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied,
as well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that has received runoff from
an accidental release duringdrilling and completion operations or loss of containment, or
from beneficial reuse applications.
4. Wildlife, including livestock, that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The drilling and
completion activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
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Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are low.

Risk Characterisation
The purpose of the risk characterisation portion of the assessment is to provide a conservative
estimate of the potential risk resulting from exposure to quaternary ammonium compounds that
may occur during activities associated with drilling and completion operations and management of
drilling fluids and cuttings. These exposures may include operational activities where planned direct
releases to the environment may occur (e.g., land application). The risk characterisation evaluates
the toxicity of this chemical and characterises the risk of the chemical assessed for specific exposure
pathways identified in the previous sections.
A two‐stage process is employed during risk characterization. First, risk ratios are developed for the
chemical for potentially complete exposure pathways associated with applicable release scenarios.
The risk ratio is calculated by dividing the exposure point concentration (EPC) by the applicable riskbased screening level (drinking water level or PNECs for aquatic and terrestrial receptors). If the ratio
of exceedance of screening levels is less than 1.0, then there are no anticipated adverse effects
associated with the exposure scenario evaluated. No risk / hazard reduction measures are required.
There should be no need for further management controls on the chemical additional to those
already in place (DoEE, 2017).
If the ratio is greater than 1.0, then further quantitative analysis is conducted. Consistent with the
assessment framework, quantitative assessment of risk will consider only Tier 3 chemicals in end use
determination.

Exposure Point Concentration Calculations
A quantitative mass balance calculation was undertaken to identify the amount of quaternary
ammonium compounds in the secondary drilling fluid systems. As the specific drilling fluid
formulation to be used at an individual well lease will be adapted / determined based on specific
geology encountered during drilling, the maximum concentration for the chemical in the mud
systems was used to calculate a mass in the liquids for a composite of the mud systems. This
composite mud approach was used to conservatively estimate the concentration of exposure;
therefore, to assess all possible scenarios.
For the mass balance calculation, 100% of the mass of chemicals in the liquids was conservatively
assumed to be partitioned into the dry solids (accounting for the additional mass of native silts and
clays introduced into the fluid during drilling – a conversion) by applying a factor of 0.6 to the
estimated fluid mass to calculate a solids estimated concentration. Table 4 presents the calculated
chemical additive concentrations of the drilling fluids.
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Table 4

Mass Balance Estimates for Quaternary Ammonium Compounds

Chemical Name

CAS No.

Water
Maximum Estimated
Concentration (mg/L)

Solids
Maximum Estimated
Concentration (mg/kg)

Quaternary Ammonium
Compounds

61788-63-4

3.1

1.86

CAS No = Chemical Abstracts Service Number
mg/kg = milligram per kilogram
mg/L = milligram per litre

The mass balance of quaternary ammonium compounds was then used to estimate the potential
EPCs within the aqueous phase of residual drilling materials. It is anticipated that the solid materials
may be stockpiled and allowed to dry (potentially one week) prior to land application. Therefore, the
EPC of the chemical within the drilling fluids will decrease, where applicable, to account for the
biodegradation and photolytic degradation of the chemical over time. The biodegradation
information was obtained from the OECD ready tests (OECD, 1992) that were developed as a firsttier testing scheme to provide preliminary screening of organic chemicals. The ready tests are
stringent screening tests that are conducted under aerobic conditions in which a high concentration
of the test substance is used, and biodegradation is measured by non-specific parameters including
dissolved organic carbon, biochemical oxygen demand and carbon dioxide production. Attachment
2, Table 1 includes the environmental fate information that was used to assess biodegradation of
the chemical, and that was applied at the time periods of 0, 3 and 7 days from initial recovery. The
time periods of 0, 3 and 7 days were based on the length of drilling operations that would generate
quaternary ammonium compounds in the drilling fluids systems that may result in exposure. It is not
expected that drilling operations would last longer than 7 days.

Release Scenario Assessment
There is no potentially complete exposure pathway to sources of drinking water; however, as a
conservative measure, the theoretical concentrations for the three exposure scenarios (0, 3 and 7
days) were compared to human health toxicity-based screening levels to screen for potential effects
as a result of a release from the well lease that may migrate to groundwater used as a drinking water
source. The results of this comparison, including the ratio of exceedance of screening levels, is
presented in Attachment 2, Table 2. As detailed in the table, quaternary ammonium compounds
exceeded the screening levels for all three exposure scenarios (days 0, 3, 7).
The potential for drilling fluid chemicals to migrate from the well lease to a landowner bore was
evaluated in a detailed fate and transport model (EHS Support, 2015). As detailed in the model, the
chemicals are unlikely to migrate to a potable water source due to the chemical and physical
properties of the additives, the geology of the project area and distances to water bores. In the
evaluation, the modelled concentrations have been compared to general screening criteria for the
most sensitive beneficial uses. However, as noted above, this beneficial use is unlikely to be realised,
with stock watering and irrigation the most likely uses of water. These constituents do not limit the
use of groundwater for irrigation and, given the larger mass of cattle, are unlikely to pose risks to
livestock. Rapid degradation of these organic compounds will not result in them persisting within
groundwater.
To screen for a potential release of drilling fluids to surface water, the theoretical concentrations of
the three exposure scenarios were also compared to the PNEC for aquatic receptors. Attachment 2,
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Table 3 presents the results of this comparison, including the ratio of exceedance of screening levels.
Quaternary ammonium compounds exceeded the screening levels for each exposure scenario on
days 0, 3 and 7. Based on the screening, there is a potential for adverse impacts to surface water
resources and associated aquatic flora and fauna from a potential release of residual drilling fluids.
For quaternary ammonium compounds, it is considered readily biodegradable in an aerobic aquatic
environment. Therefore, the chemical is not expected to be a significant risk driver.
There is also the potential for exposure of receptors to quaternary ammonium compounds in
residual drilling materials prior to or during application of the material to land. To evaluate the
potential exposure of the receptors to residual drilling material, two scenarios were considered: a
conservative scenario that addressed the full concentration of the constituent of potential concern
(COPC) in the residual drilling materials and a post-application scenario that considered the resultant
concentrations on the well lease after utilising mix bury cover (MBC) or land application beneficial
reuse techniques. To estimate the resultant concentration of the chemical post management
(treatment), an MBC scenario was used where the residual drilling materials were mixed and
covered with in situ soils at a rate of 20 cubic metres (m3) within 1 hectare (10,000 square metres
[m2]) x 10 centimetres (cm) (0.01 metre [m]), resulting in a management (treatment) factor of 0.02.
Attachment 2, Table 4 presents the theoretical estimates of the residual quaternary ammonium
compounds concentrations.
The theoretical concentrations were compared to PNECs for solids for ecological receptors and are
presented in Attachment 2, Table 5. However, as shown in the table, PNECs for solids could not be
calculated. As noted earlier, quaternary ammonium compounds readily degrade in soil. Therefore,
low persistence exists due to biodegradation. However, to further evaluate potential risks to nonMNES receptors (mammals and avian) receptors, additional quantitative analysis of the potential
exposure pathway was conducted.
The Northern Quoll and Cattle Egret were selected as ecological endpoints for potential exposure to
COPCs in soils on the well lease (residual drilling fluid COPCs with soils). Exposure assumptions, TRVs
and total intake calculations are detailed in Attachment 2, Tables 6 and 7.
Attachment 2, Table 6 presents the calculated risk estimates for the Northern Quoll. Attachment 2,
Table 7 presents the calculated risk estimates for the Cattle Egret. As indicated in the tables, the
calculated hazard quotient (HQ) for quaternary ammonium compounds did not exceed the risk
threshold level of 1 for either scenario (untreated or treated).
The primary land use within the development area is agricultural (grazing on improved or
unimproved pastures), and it is sparsely populated. However, as noted earlier, there may be
potential for human receptors such as residents and agricultural workers to be exposed to chemicals
in recovered materials. Relative potential exposure to agricultural workers or trespassers is
considered low due to the remote location of the well leases and the sparse population. In addition,
activities are undertaken in operational and controlled areas of the well lease. There are no riskbased screening levels (RBSLs) to evaluate potential exposures of agricultural workers or residents to
COPCs in residual drilling materials. Therefore, to further evaluate potential direct contact risks to
these receptors, additional quantitative analysis was conducted.
For potential human health exposure scenarios, exposure assumptions are detailed in Attachment 2,
Table 8. As detailed in the table, the resident exposure pathway assumes that a child/adolescent
may come in contact with redistributed soils (both untreated and treated) while trespassing on the
well lease once partially or completely decommissioned and rehabilitated. The agricultural worker
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exposure pathway includes potential contact with untreated and treated soils through agricultural
activity.
RfDs and total intake calculations are detailed in Attachment 2, Tables 9 and 10. Attachment 2,
Table 9 presents the calculated risk estimates for the resident. Attachment 2, Table 10 presents the
calculated risk estimates for the agricultural worker. As indicated in the tables, the calculated HQ for
quaternary ammonium compounds did not exceed the risk threshold level of 1 for any of the
scenarios evaluated.

Cumulative Impacts
The potential for cumulative impacts associated with chemicals proposed for this project is limited
based on the distance between well pad sites where the chemicals are being used. Modelling has
demonstrated that the migration of drilling chemicals is limited in the subsurface with no potential
to interact with those from other wells and hydraulic fracturing chemicals are contained within the
target units. The transfer of water from Towrie to another project area for treatment and reuse is
considered to pose limited potential for cumulative impacts in that project area.
Only Tier 3 chemicals which trigger persistence and bioacummulative thresholds are considered to
be chemicals with a potential for cumulative impacts. As noted earlier and discussed in detail in the
dossier (Attachment 1), quaternary ammonium compounds do not meet the criteria for persistence
or bioaccumulation. Thus, there is negligible incremental risk posed by the use of this Tier 3 chemical
and the existing (and proposed) management and monitoring controls are appropriate to ensure
that the risk to MNES (and non MNES) receptors remains low.

Uncertainty Analysis
The procedures and assumptions used to assess potential human health risks in this Tier 3
assessment are subject to a wide variety of uncertainties. However, the presence of uncertainty is
inherent in the risk assessment process, from the sampling and analysis of the chemical in
environmental media to the assessment of exposure and toxicity, and risk characterisation.
Accordingly, it is important to note that the risks presented within this Tier 3 assessment are based
on numerous conservative assumptions in order to be protective of human health and the
environment, and to ensure that the risks presented herein are more likely to be overestimated
rather than underestimated.
The discussion detailed in Table 5 provides an evaluation of uncertainty for this Tier 3 assessment,
including elements previously discussed within this assessment.

Page 9 of 11

Santos Ltd
Qualitative and Quantitative Tier 3 Assessment – Quaternary Ammonium Compounds
October 2020
Table 5
Risk
Characterisation
Component

Evaluation of Uncertainty – Quaternary Ammonium Compounds
Description of Uncertainty

Magnitude
of
Effect on Risk Assessment
Uncertainty

The concentrations of COPCs in residual
drilling materials were estimated based on
previous operations and may not accurately
Hazard Assessment estimate the concentrations of COPCs in the
– Chemical additive
future. Detailed discussions with Santos
COPC
occurred to identify a conservative estimate
of the COPC; however, there is the potential
concentrations
that the empirical concentrations would
differ than those presented in the risk
assessment.

Low

This assumption may
overestimate or
underestimate the
calculated risks to receptors,
dependent on-site-specific
conditions.

Concentrations of residual COPCs evaluated
in the quantitative risk assessment were
assumed to be 100 percent of the injected
Hazard Assessment
mass. This is a conservative assumption for
– Chemical additive
chemicals that may degrade rapidly or
COPC
volatilise. For quaternary ammonium
concentrations
compounds, it is considered readily
biodegradable in an aerobic aquatic
environment.

Medium

This assumption may
overestimate the calculated
risks to receptors.

The EPCs for drilling fluid chemicals used the
Exposure
maximum concentration of a COPC from all of
Assessment – EPC
the muds assessed.

Low to
Medium

Low to medium potential to
overestimate risks.

The assessment for all receptors considers
the maximum concentration in days 0, 3, and
7 in any one year and does not evaluate
further degradation of residual
concentrations

Medium

Medium to high potential to
overestimate risks.

The use of toxicity values in a risk assessment
is based on extrapolations from animal data,
Toxicity Assessment adjust factors for inherent uncertainty in the
toxicological estimate and use of surrogate
toxicity criteria

Low

Low potential to
underestimate risk

The absence of terrestrial toxicity data and
Toxicity Assessment the lack of a Koc value to calculate a PNEC in
soil or sediment.

Medium

Medium to high potential to
underestimate risks.

Exposure
Assessment – EPC

Toxicity Assessment

The use of LOAEL/NOAEL for calculation of
the TRVs

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

Toxicity Assessment

The use of the allometric scaling method to
estimate the population-level effects on
wildlife based on individual level of
exposures.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk
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Attachment 1

Risk Assessment Dossier

QUATERNARY AMMONIUM COMPOUNDS
This dossier on quaternary ammonium compounds (CAS No. 61788-63-4) presents the most critical
studies pertinent to the risk assessment of quaternary ammonium compounds in its use in drilling
muds. It does not represent an exhaustive or critical review of all available data. The information
presented in this dossier was obtained from the Fatty Nitrogen Derived Amines Category Test Plan
and Robust Summaries submitted to the United States Environmental Protection Agency for the
High Production Volume Information System (HPVIS) Chemical Challenge Program. Where possible,
study quality was evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – Quarternary ammonium compounds were not identified in
chemical databases used by NICNAS as an indicator that the chemical is of concern and are not a PBT
substance. Quarternary ammonium compounds were assessed as a tier 3 chemical for acute toxicity.
No data were available to categorize the substance for chronic toxicity. Therefore, quarternary
ammonium compounds are classified overall as a tier 3 chemical and require a quantitative risk
assessment for end uses.
1

BACKGROUND

Quaternary ammonium compounds are readily biodegradable. They are not expected to
bioaccumulate. The acute toxicity of quaternary ammonium compounds are very low by the oral
route. Based on similar substances, they are expected to be irritating to the skin and severely
irritating to the eyes. A 90-day dietary study in rats on a similar substance, N-methyl-N-octadecyl-1octadecanamine (CAS No. 4088-22-6), showed an inflammatory response (histiocytosis) in the small
intestine, mesenteric lymph nodes and ovaries; as well as alopecia of the skin. A 90-day dermal study
in rats on N-methyl-N-octadecyl-1-octadecanamine showed no systemic effects; nor did it show any
indication of developmental toxicity to rabbits when given orally. Quaternary ammonium
compounds are not genotoxic. Quaternary ammonium compounds are of moderate acute toxicity
concern to fish and invertebrates; they are highly toxic to aquatic plants.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name: Quaternary Ammonium Compounds
CAS RN: 61788-63-4
Molecular formula: Not applicable
Molecular weight: 523 (average chain length or estimated chain length)
Synonyms: Amines, bis(hydrogenated tallow alkyl)methyl, dihydrogenated tallow methylamine
The chain length of the hydrogenated tallow alkyl substituents are: 1-6% C14; 23-46% C16; and 4967% C18 (HPVIS).
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3

PHYSICO-CHEMICAL PROPERTIES

For quaternary ammonium compounds, the measured log octanol-water partition coefficient (log
Kow) is 3.15; and the water solubility was experimentally determined to be 0.288 mg/L (HPVIS). [Kl.
scores = 2]
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
1). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for quarternary ammonium compounds.
Table 1

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

Quaternary ammonium compounds are readily biodegradable. They are not expected to
bioaccumulate.
B.

Biodegradation

Quaternary ammonium compounds are readily biodegradable. In a modified Sturm test, there was
75% and 85% degradation after 28 and 40 days, respectively (HPVIS) [Kl. score =1]. In an OECD 301D
test, degradation was 86% and 102% after 14 and 28 days, respectively (HPVIS) [Kl. score = 1]. In
both these tests, a surfactant was used in the assay to suspend the test substance in order to
provide adequate bioavailability.
Two CO2 production tests have been conducted on quaternary ammonium compounds using
activated sludge from a non-acclimated SCAS system. In one assay, the test material was moderately
biodegradable, with 34.8% (20 mg/L) and 51% (10 mg/L) degradation after 30 days. At 53 days,
degradation was 48.3% (20 mg/L) and 63.5% (10 mg/L) (HPVIS) [Kl. score = 2]. In the other assay, the
test material was moderately biodegradable, with 58.4% (20 mg/L) and 57.4% (10 mg/L) degradation
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after 29 days. At 55 days, degradation was 73% (20 mg/L) and 78.5% (10 mg/L) (HPVIS) [Kl. score =
2].
A CO2 production test using activated sludge from a pre-acclimated SCAS system showed 70.5%
degradation after 28 days (HPVIS) [Kl. score = 1]. In a SCAS test, there was 91.2% removal (HPVIS).
[Kl. score = 2]
C.

Environmental Distribution

Adsorption/desorption
No information is available.
D.

Bioaccumulation

No bioconcentration studies have been conducted on quaternary ammonium compounds.
Quaternary ammonium compounds are not expected to bioaccumulate based on the experimental
log Kow of 3.15 (HPVIS).
6
A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

The acute toxicity of quaternary ammonium compounds is very low by the oral route. Based on
similar substances, they are expected to be irritating to the skin and severely irritating to the eyes. A
90-day dietary study in rats on a similar substance, N-methyl-N-octadecyl-1-octadecanamine (CAS
No. 4088-22-6), showed an inflammatory response (histiocytosis) in the small intestine, mesenteric
lymph nodes and ovaries; as well as alopecia of the skin. A 90-day dermal study in rats on N-methylN-octadecyl-1-octadecanamine showed no systemic effects; nor did it show any indication of
developmental toxicity to rabbits when given orally. Quaternary ammonium compounds are not
genotoxic.
B.

Acute Toxicity

The oral LD50 values in rats are >5,000 and >15,000 mg/kg (HPVIS) [Kl score = 1 and 2, respectively].
C.

Irritation

No studies are available. Based on similar substances, quaternary ammonium compounds are
expected to be irritating to the skin and severely irritating to the eyes.
D.

Sensitisation

No studies are available.
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E.

Repeated Dose Toxicity

No repeated dose toxicity studies are available on quaternary ammonium compounds. However,
oral gavage studies have been conducted on N-methyl-N-octadecyl-1-octadecanamine (CAS No.
4088-22-6).
Oral
Male and female SD rats were given in their feed 0, 0.15, 0.5 or 1.5% N-methyl-N-octadecyl-1octadecanamine for weeks 1-4; and 0, 0.15, 0.4 or 1.0% from weeks 5-13. Due to marked reduction
in body weight gain in the 1.5% dose group, the dosages were changed on week 5. The overall mean
daily intakes are 0, 117, 343 and 936 for males; and 0, 139, 406 and 1,076 mg/kg-day for females).
There were no deaths during the study. Alopecia was seen in the high-dose animals. The overall
body weights gains were significantly lower in the mid- and high-dose groups, as well as the lowdose females, compared to the controls. Feed consumption was decreased in the high-dose group
(20-25%) and mid-dose group (approximately 10%). Total leukocyte count was significantly higher in
all treated groups; haemoglobin concentration was significantly lower in all treated groups; and
packed cell volume was significantly lower in the mid- and high-dose groups. Absolute weights of
most weighed organs were lower in the high-dose animals and the mid-dose males. Relative liver,
testes, kidneys and lung weights were greater in the treated rats compared to the controls.
Histopathological examination showed accumulation of histiocytes with foamy cytoplasm in the
lamina propria of the jejunum, in the mesenteric lymph nodes and to a lesser extent in other tissues.
Focal degenerative changes were found in some of the histiocyte aggregates in the mesenteric
lymph node of the high-dose animals, and a few animals had peritonitis. This histiocytosis was
present in all treatment groups and was sufficiently marked even in the low-dose group to cause a
visible enlargement of the mesenteric node at necropsy. Effects in organs remote from the
gastrointestinal tract and associated tissues were foamy interstitial cells (undetermined origin) in the
ovary and alopecia in the skin. The ovarian changes were detected in all treatment groups; alopecia
was seen largely in the high-dose animals. The histiocytosis in the jejunum and mesenteric lymph
nodes indicate uptake of dietary lipid material by the local reticuloendothelial system, and the
changes in the ovary and skin suggest possible systemic disturbances in lipid metabolism. The LOAEL
for this study is 0.15% in the diet, which corresponds to 117 and 139 mg/kg-day for males and
females, respectively (HPVIS) [Kl. score = 1].
Dermal
Male and female New Zealand White rabbits were given dermal applications of 0, 5 or 50 mg/kg Nmethyl-N-octadecyl-1-octadecanamine (CAS No. 4088-22-6) 5 days/week, 7 hours/day for 13 weeks.
One male and one female from the control group; one female from the 5 mg/kg group; and one
male from the 50 mg/kg group were killed for humane reasons after 46, 22, 52 and 36 days of
treatment, respectively. The high-dose male showed multiple abscesses resulting in poor body
condition characterised by body weight loss, swelling around the mouth and a yellow discoloration
of the fur. All of the other deaths showed similar signs of enteric discharge, lethargy and body
weight loss; the cause of death was considered to be gastrointestinal disease. Clinical observations
were skin sensitivity to touch and raised vesicles at the application site. Body weight gain was slightly
lower in the 50 mg/kg animals during the last seven weeks of treatment. In the 50 mg/kg animals,
skin irritation was seen and included moderate erythema, oedema, desquamation and atonia
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throughout the treatment period. In the 5 mg/kg group, there was slight erythema and oedema
during the first 8 weeks, which developed into moderate reactions in all males and one female for
the rest of the study. Mild transient desquamation and slight-to-moderate atonia with wrinkling
were also seen of the majority of the low-dose animals throughout the study. There was also slight
erythema, oedema and atonia with wrinkling in some of the control animals, suggesting that the
vehicle may have caused some of the dermal responses in the treated animals. The hematology
parameters were similar across groups, except for an unusually low haemoglobin concentration, RBC
count and packed cell volume for two high-dose females. There were no treatment-related organ
weight changes. Histopathologic changes showed a moderate to marked epidermal response in the
50 mg/kg animals, typified by moderate to marked hyperkeratosis, acanthosis and hypergranulosis
accompanied by a low grade congestion and leukocyte infiltration in the superficial dermis. The 5
mg/kg animals showed a minimal degree of acanthosis and/or hyperkeratosis. A higher incidence of
intralobular leukocyte foci (lymphoid cells, macrophages and heterophils) in the liver and epithelial
cells of the mesenteric lymph nodes was seen in the 50 mg/kg animals compared to the controls.
The only systemic finding was the leukocyte foci in the liver. The NOAEL for systemic toxicity is 50
mg/kg-day (HPVIS). [Kl. score = 1]
F.

Genotoxicity

In Vitro Studies
The results of the in vitro genotoxicity studies on quaternary ammonium compounds are presented
in Table 2.
Table 2

In Vitro Genotoxicity Studies on Quaternary Ammonium Compounds
Test System

Results*

Klimisch
Score

Reference

-S9

+S9

Bacterial reverse mutation (S. typhimurium
strains)

-

-

2

HPVIS

Mammalian cell gene mutation (mouse
lymphoma L5178Y cells)

-

-

1

HPVIS

NA

-

1

HPVIS

Unscheduled DNA synthesis (rat hepatocytes)
*+, positive; -, negative; NA, not applicable

In Vivo Studies
The incidence of chromosomal aberrations was not increased in bone marrow cells from male and
female SD rats given a single oral gavage dose of 0, 1,500, 5,000 or 15,000 mg/kg quaternary
ammonium compounds daily for five consecutive days (HPVIS) [Kl. score = 1].
G.

Carcinogenicity

No studies are available.
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H.

Reproductive Toxicity

No studies are available.
I.

Developmental Toxicity

No repeated dose toxicity studies are available on quaternary ammonium compounds. However,
oral gavage studies have been conducted on N-methyl-N-octadecyl-1-octadecanamine (CAS No.
4088-22-6).
Pregnant female New Zealand White rabbits were dosed by oral gavage with 0, 50, 250 or 1,000
mg/kg N-methyl-N-octadecyl-1-octadecanamine on gestational days 6 to 18. There was maternal
toxicity in the >250 mg/kg dose groups. There was no effect on pregnancy incidence, implantation or
pre-implantation loss at any dose level. Post-implantation loss was increased in the 1,000 mg/kg
group; it was not statistically significant because of the high incidence in the control group. Thus, the
possibility of an embryolethal effect cannot be ruled out. Foetal weights were slightly reduced in the
>250 mg/kg groups. Embryonic growth retardation was not considered to be treatment-related, as
there was no effect on foetal crown/rump length. There was no treatment-related effect on sex
distribution. The NOAELs for maternal and developmental toxicity are 50 and 250 mg/kg-day,
respectively (HPVIS). [Kl. score = 1]
J.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for quaternary ammonium compounds follow the
methodology discussed in enHealth (2012). The approach used to develop drinking water guidance
values is described in the Australian Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
Oral
There are no repeated dose, reproductive or developmental toxicity studies on quaternary
ammonium compounds. However, studies have been conducted on a similar compound, N-methylN-octadecyl-1-octadecanamine. In a 13-week oral dietary rat study on N-methyl-N-octadecyl-1octadecanamine, there were findings of foamy macrophages (histiocytosis) in the intestinal mucosa,
mesenteric lymph nodes and ovaries, as well as alopecia of the skin; the effects were seen in all
treated animals and were dose-related. The LOAEL for this study is 117 mg/kg-day; a NOAEL was not
established. The LOAEL of 117 mg/kg-day will be used for determining the oral Reference dose (RfD)
and the drinking water guidance value.
Oral Reference Dose (oral RfD)
Oral RfD = LOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
Revision date: August 2020
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UFL (LOAEL to NOAEL) = 10
UFSub (subchronic to chronic) = 10
UFD (database uncertainty) = 1
Maximum UF is limited to 3,000 (Levallois and Villanueva Belmonte 2019)
Oral RfD = 117/3,000 = 0.04 mg/kg-day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (0.04 x 70 x 0.1)/2 = 0.14 mg/L
Cancer
There are no carcinogenicity studies on quaternary ammonium compounds. Therefore, a cancer
reference value was not derived.
K.

Human Health Hazard Assessment of Physico-Chemical Properties

Quaternary ammonium compounds do not exhibit the following physico-chemical properties:
•
•
•
7
A.

Explosivity
Flammability
Oxidising potential

ENVIRONMENTAL EFFECTS SUMMARY
Summary

Quaternary ammonium compounds are of moderate acute toxicity concern to fish and
invertebrates; they are highly toxic to aquatic plants.
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B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies on quaternary ammonium compounds.
Table 3

Acute Aquatic Toxicity Studies on Quaternary Ammonium Compounds

Test Species

Endpoint

Results (mg/L)

Klimisch score

Reference

Brachydanio rerio

96-hour LC50

>1,000*

1

HPVIS

Lepomis macrochirus

96-hour LC50

23

1

HPVIS

Lepomis macrochirus

96-hour LC50

180

1

HPVIS

Daphnia magna

48-hour EC50

35.2*

1

HPVIS

Daphnia magna

48-hour EC50

790*

1

HPVIS

Daphnia magna

48-hour EC50

3.1

1

HPVIS

Daphnia magna

48-hour EC50

21

1

HPVIS

Daphnia magna

48-hour EC50

2

1

HPVIS

Daphnia magna

48-hour EC50

6.5**

1

HPVIS

Daphnia magna

48-hour EC50

22**

1

HPVIS

Daphnia magna

48-hour EC50

60**

1

HPVIS

Selenastrum capricornutum

72-hour EC50

0.05 (biomass) 0.12

1

HPVIS

(growth rate)
*This value is questionable due to the bioavailability of the test substance in this study.
**Three studies with a mixture or a prill containing the test substance were conducted in different source waters – EC50
values are as the mixture/prill concentration; well water with mixture EC50 = 6.5 mg/L (83.5% ditallowmethylamine); well
water with prill EC50 = 22 mg/L (63% ditallowamine); river water with prill EC50 = 60 mg/L (63% ditallowmethylamine).

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

No studies are available.
D.

Calculation of PNEC

The PNEC calculations for quaternary ammonium compounds follow the methodology discussed in
DEWHA (2009).
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PNEC water
Experimental results are available for three trophic levels. Acute EC50 values are available for fish (23
mg/L), invertebrates (2 mg/L) and plants (0.05 mg/L). On the basis that the data consists of shortterm studies from three trophic levels, an assessment factor of 1,000 has been applied to the lowest
reported EC50 value of 0.05 mg/L for algae. The PNECaquatic is 5 x 10-5 mg/L or 0.05 μg/L.
PNEC sediment
A PNECsed was not calculated for quaternary ammonium compounds. There are no experimental
toxicity data on sediment organisms and a Koc value for quaternary ammonium compounds are
unavailable for calculating the PNECsed using the equilibrium partition method.
PNEC soil
A PNECsoil was not calculated for quaternary ammonium compounds. There are no experimental
toxicity data on terrestrial organisms and a Koc value for quaternary ammonium compounds are
unavailable for calculating the PNECsed using the equilibrium partition method.
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
Quaternary ammonium compounds are readily biodegradable; thus they do not meet the screening
criteria for persistence.
Based on a measured log Kow of 3.15, quaternary ammonium compounds do not meet the screening
criteria for bioaccumulation.
The lowest acute EC50 value for quaternary ammonium compounds is <1 mg/L. Thus, quaternary
ammonium compounds meet the screening criteria for toxicity.
The overall conclusion is that quaternary ammonium compounds are not a PBT substance.
B.

Other Characteristics of Concern

Where a potential exists for chemicals to be used or present for prolonged periods of time only
those chemicals that are considered persistent or bioaccumulative have the potential for cumulative
impacts. As such, only tier 3 chemicals which trigger persistence and bioacummulative thresholds
are considered to be chemicals with a potential for cumulative impacts. As noted in the prior
section, quaternary ammonium compounds do not meet the criteria for persistence or
bioaccumulation.
No other characteristics of concern were identified for quarternary ammonium compounds.
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9

SCREENING ASSESSMENT

Chemical Name

Quaternary Ammonium
Compounds

CAS No.

61788-63-4

Overall PBT
Assessment 1

Not a PBT

Chemical Databases of Concern
Assessment Step

Persistence Assessment Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

No

No

No

Yes

3

No data

Risk Assessment Actions
Required3

3

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 - Tier 3 - Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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Abbreviations and Acronyms
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Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

HPVIS

High Production Volume Information System

kg

kilogram

Kl

Klimisch scoring system

L

litre
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LC

lethal concentration

LD

lethal dose

LOAEL

lowest observed adverse effect level

mg/kg

milligrams per kilogram

mg/L

milligrams per litre

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

RBC

red blood cell

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

reference dose

SCAS

semi-continuous activated sludge

SD

Sprague Dawley

SGG

Synthetic Greenhouse Gases

μg/L

micrograms per litre
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Attachment 2

Risk Characterisation Tables

Attachment 2, Table 1
Summary of Theoretical Biodegradation of Vendor Chemicals in Aqueous Drilling Fluids

Constituent Name

CAS No.

Estimated concentration in pre‐
injection fluid systems (mg/L)
Drilling Fluids

Quaternary Ammonium Compounds
Notes:

CAS = Chemical Abstracts Service
mg/L = milligrams per litre

61788‐63‐4

3.1

Fate and
Transport
Properties
Half‐Life (days)
15

Estimated Initial Vendor Chemical Concentration In Flowback
Including Biodegredation Half‐Life (mg/L)
Temporal Scenario (days)
0
3.1

3
2.7

7
2.2

Attachment 2, Table 2
Comparison of Theoretical Concentrations of COPCs to Drinking Water Guidelines

Constituent Name

Quaternary Ammonium
Compounds

CAS No.

61788‐63‐4

Notes:
CAS = Chemical Abstracts Service
COPC = constituent of potential concern
mg/L = milligrams per litre

Ratio of COPC Concentrations and Screening
Estimated Initial Vendor Chemical Concentration In
Estimated concentration in
Criteria (Ratio greater than one = unacceptable
Fate and Transport
flowback
Including
Biodegredation
Half‐Life
(mg/L)
Drinking
Water
pre‐injection fluid systems
potential risk)
Properties
Screening Level
(mg/L)
Temporal Scenario (days)
Temporal Scenario (days)
Drilling Fluids
Half‐Life (days)
0
3
7
0
3
7
3.1

15

0.41

0.36

0.30

0.14

3.0E+00

2.6E+00

2.1E+00

Attachment 2, Table 3
Comparison of Theoretical Concentrations of COPCs to PNECs (Water)

Constituent Name

Quaternary Ammonium Compounds

Notes:
CAS = Chemical Abstracts Service
COPC = constituent of potential concern
mg/L = milligrams per litre

PNEC = predicted no effect concentration

CAS No.

61788‐63‐4

Estimated concentration in
pre‐injection fluid systems
(mg/L)

Fate and
Transport
Properties

Drilling Fluids

Half‐Life (days)
15

3.1

Ratio of COPC Concentrations and
Estimated Initial Vendor Chemical Concentration In
Screening Criteria (Ratio greater than
flowback Including Biodegredation Half‐Life (mg/L) PNEC aquatic
one = unacceptable potential risk)
(mg/L)
Temporal Scenario (days)
Temporal Scenario (days)
0
3.1

3
2.7

7
2.2

5.00E‐05

0
6.2E+04

3
5.4E+04

7
4.5E+04

Attachment 2, Table 4
Summary of Theoretical Concentrations of Vendor Chemicals in Drilling Fluid Solids

Constituent Name

CAS No.

Estimated Vendor Chemical Concentration
in Drilling Fluids (Solids Unmixed) (mg/kg)

Estimated Vendor Chemical Concentration in Drilling
Fluids (Solids Mixed [Unmixed Muds Concentration x
MBC factor]) (mg/kg) (a)

Drilling Fluids
Quaternary Ammonium Compounds

61788‐63‐4

1.9

0.037

Notes:
3
3
3
(a) Mix Bury Cover (MBC) treatment includes mixing 20m of solid drilling injected material in 1 ha/ 100 mm deep. Therefore, the MBC factor is 20 m /1000 m or 0.02.
CAS = Chemical Abstracts Service
ha = hectare
m3 = cubic metres
mg/kg = milligrams per kilogram
mm = millimetres

Attachment 2, Table 5
Comparison of Theoretical Concentrations of COPCs to PNECs (Solid)

Constituent Name

Quaternary Ammonium Compounds

CAS No.

Estimated Vendor
Estimated Vendor
Chemical Concentration in Chemical Concentration PNECsoil
Drilling Fluids (Solids – in Drilling Fluid (Solids – (mg/kg)
Unmixed) (mg/kg)
Mixed) (mg/kg)

61788‐63‐4

Notes:
‐ indicates PNEC not available. Refer to risk dossiers for discussion on PNEC development.
CAS = Chemical Abstracts Service
COPC = constituent of potential concern
mg/kg = milligrams per kilogram
NA = not applicable
PNEC = predicted no effect concentration

1.9

0.037

‐

Ratio of COPC Concentrations and Screening
Criteria (Ratio greater than one =
unacceptable potential risk)
Spent Muds

Mixed Spent Muds

NA

NA

Attachment 2, Table 6
Risk Estimates for Small Mammal from Vendor Chemicals in Drilling Fluids

Constituent Name
Quaternary Ammonium Compounds

CAS No.
61788‐63‐4

Mammal NOAEL
Test Animal

Mammal NOAELt
117

Animal

Body Weight (kg)

Rat

0.35

Notes:
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
CAS = Chemical Abstracts Service
kg = kilogram
NA = not applicable
NOAEL = No observed adverse effect level
NOAELt = No observed adverse effect level test animal
NOEC = no observed effect concentration
TRV = toxicity reference value

Exposure Route

Parameter Code

Parameter Definition

Avian NOAEL
Test Animal

Avian
NOAELt 1
NA

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Units (a)

Parameter Value

IR‐S

Ingestion rate soil

kg/day

0.000274

IR‐F

Ingestion rate food

kg/day

0.00137

HR

Home Range ratio

unitless

0.25

BW

Body weight

kg

0.80

Ingestion

𝑁𝑂𝐴𝐸𝐿

∗

Mammal
Northern Quoll

Animal

Body Weight (kg)

Body Weight

Derived TRV

Body Weight (kg)

Derived TRV

NA

NA

0.8

9.5E+01

0.39

1.1E+02

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Source (b)
Calculated with average ingestion rate (2.74 g/day) and assumption of 10% soil intake
through ingestion.1
Calculated with average ingestion rate (2.74 g/day) and assumption of diet composition of
50% earthworms (USEPA, 1993).1
The home range for Northern quoll varies from 10 ha to 1000 ha, depending upon
habitat. Given that the well leases range from 1 ha to 2.5 ha, a conservative home range
ratio of 0.25 is assumed.2
Average body weight from Menkhorst & Knight 2001. Weight ranges from 0.7 kg to 0.1
kg.3

Notes:
a/ Units:
kg = kilogram
kg/day = kilograms per day
b/ Source:
1 ‐ USEPA. (1993) Wildlife Exposure Factors Handbook United States Environmental Protection Agency
Office of Research and Development. EPA/600/R‐93/187. December 1993.
2 ‐ Australian Government Department of the Environment."Pseudomys pilligaensis".
Available online at: http://www.environment.gov.au/cgi‐bin/sprat/public/publicspecies.pl?taxon_id=99 . Retrieved 2 June 2015.
3 ‐ Menkhorst, Peter; Knight, Frank (2001). A field guide to the mammals of Australia.
South Melbourne, Australia: Oxford University Press. pp. 194–195. ISBN 019550870X.
g/day = grams per day
ha = hectare

Constituent Name
Quaternary Ammonium Compounds

CAS No.
61788‐63‐4

EPC 1 Surface Cuttings EPC 1 Surface Cuttings
(Unmixed)
(Mixed)
CS (mg/kg)
CS (mg/kg)
1.9
0.037

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 2, Table 4.
CAS = Chemical Abstracts Service
CS = concentration in soil
EPC = exposure point concentration
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilograms per day
NA = not applicable
TRV = toxicity reference value
‐ not present in spent muds

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Total Intake
(mg/kg/day)
Unmixed
9.5E‐04

Toxicity
TRVs
9.5E+01

𝐸𝑃𝐶 𝑥 𝐼𝑅

𝑆

𝐸𝑃𝐶 𝑥 𝐼𝑅
𝐵𝑊

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

𝐹

𝑥 𝐻𝑅

Avian Receptor
Cattle Egret

Hazard Quotient
Incidental Ingestion
1.0E‐05

Total Intake
(mg/kg/day)
Mixed
1.9E‐05

Hazard Quotient
Incidental Ingestion
2.0E‐07

Attachment 2, Table 7
Risk Estimates for Avian Receptor from Vendor Chemicals in Drilling Fluids

Constituent Name
Quaternary Ammonium Compounds

CAS No.
61788‐63‐4

Mammal NOAEL
Test Animal

Mammal NOAELt
117

Animal

Body Weight (kg)

Rat

0.35

Notes:
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
CAS = Chemical Abstracts Service
kg = kilogram
NA = not applicable
NOAEL = No observed adverse effect level
NOAELt = No observed adverse effect level test animal
NOEC = no observed effect concentration
TRV = toxicity reference value

Exposure Route

Parameter Code
IR‐S

Parameter Definition
Ingestion rate soil

NA

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Units (a)
kg/day

Avian NOAEL
Test Animal

Avian
NOAELt 1

𝑁𝑂𝐴𝐸𝐿

∗

Mammal
Northern Quoll

Animal

Body Weight (kg)

Body Weight

Derived TRV

Body Weight (kg)

Derived TRV

NA

NA

0.8

9.5E+01

0.39

1.1E+02

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Parameter Value
0.031

Source (b)
BPJ
The Cattle Egret feeds mostly on grasshoppers, other insects, and small mammals
(Marchant& Higgins, 1990). For this evalution, diet is assumed to consist entirely of
earthworms (BPJ) to link the potential COPCs in soil and feed habits of egret. The
ingestion rate is calculated using USEPA T‐REX model equations.

IR‐F

Ingestion rate food

kg/day

0.157

HR
BW

Home Range ratio
Body weight

unitless
kg

0.5
0.390

PR

Prey Ratio

unitless

0.50

Ingestion

BPJ
Siegfried, 1969
The cattle egret mainly consumes insects; a prey ratio of 0.5 is conservatively assumed
and likely overestimates potential consumption of worms.

Notes:
a/ Units:
kg/day = kilograms per day
kg = kilogram
b/ Source:
BPJ ‐ Best Professional Judgement
W.R. Siegfried (1969) Energy Metabolism of the Ca le Egret, ZoologicaAfricana, 4:2, 265‐273, DOI: 10.1080/00445096.1969.11447375
Marchant & Higgins (1990). Handbook of Australian, New Zealand and Antarc c Birds : Volume 1: Ra tes to Ducks : Part B: Australian Pelican to Ducks
COPC = constituent of potential concern
USEPA = United States Environmental Protection Agency

Constituent Name
Quaternary Ammonium Compounds

CAS No.
61788‐63‐4

EPC 1 Surface Cuttings
(Unmixed)
CS (mg/kg)
1.9

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 2, Table 4.
CAS = Chemical Abstracts Service
CS = concentration in soil
EPC = exposure point concentration
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilograms per day
NA = not applicable
TRV = toxicity reference value
‐ not present in spent muds

EPC 1 Surface Cuttings
(Mixed)
CS (mg/kg)
0.037

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Total Intake
(mg/kg/day)
Unmixed
2.6E‐01

Toxicity
TRVs
1.1E+02

𝐸𝑃𝐶 𝑥 𝐼𝑅

𝑆

𝐸𝑃𝐶 𝑥 𝐼𝑅
𝐵𝑊

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

Hazard Quotient
Incidental Ingestion
2.3E‐03

𝐹 𝑥 𝑃𝑅 𝑥 𝐻𝑅

Avian Receptor
Cattle Egret

Total Intake
(mg/kg/day)
Mixed
5.2E‐03

Hazard Quotient
Incidental Ingestion
4.6E‐05

Attachment 2, Table 8
Human Receptor Exposure Assumptions

Media

Exposure
Route

Ingestion

Soil

Dermal

Parameter Code
IR
EF
ED
RBA
BW
LT
AT‐NC
AT‐C
CF
SA
ABS
EF
ED
BW
LT
AT‐NC
AT‐C
AF
CF

Parameter Definition
Ingestion rate
Exposure frequency
Exposure duration
Relative bioavailability factor
Body weight
Lifetime
Averaging time ‐ noncancer
Averaging time ‐ cancer
Conversion factor
Surface area for contact (exposed)
Absorption Factor
Exposure frequency
Exposure duration
Body weight
Lifetime
Averaging time ‐ noncancer
Averaging time ‐ cancer
Soil Adherence Factor
Conversion factor

Units (a)

Parameter Value ‐
Resident

Source (b)

Parameter Value ‐
Agricultural Worker

Source (b)

mg/day
day/yr
yr
unitless
kg
yr
days
days
kg/mg
cm2/day
unitless
day/yr
yr
kg
yr
days
days
mg soil/cm2 skin
kg/mg

100
20
10
chemical‐specific
51
82
3,650
25,550
1.0E‐06
4,700
chemical‐specific
20
10
51
82
3,650
25,550
0.07
1.0E‐06

enHealth, 2012, USEPA, 2016
BPJ
BPJ
enHealth, 2012
(c) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(d) enHealth, 2012, USEPA, 2016
enHealth, 2012
BPJ
BPJ
(c) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 212
(e) enHealth, 2012, USEPA, 2016
enHealth, 212

100
4
35
chemical‐specific
85
79
12,775
25,550
1.0E‐06
5,664
chemical‐specific
4
35
85
79
12,775
25,550
0.08
1.0E‐06

enHealth, 2012
BPJ
BPJ
(f) enHealth, 2012
enHealth, 2012
(f) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(d) enHealth, 2012, USEPA, 2016
BPJ
BPJ
(f) enHealth, 2012
(f) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(e) enHealth, 2012, USEPA, 2016
enHealth, 2012

Notes:
a/ Units:
cm/h = centimetre per hour
l/hr = litres per hour
hr/day = hours per day
l/cm3 = litre per cubic centimetre
day/yr = days per year
cm2/day = square centimetre per day
yr = year
mg soil/cm2 skin = milligrams soil per square centimetre skin
kg = kilogram
kg/mg = kilogram per milligram
cm2 = square centimetre
b/ References:
enHealth, 2012:
enHealth. (2012). Australian Exposure Factor Guidance. enHealth Subcommetee of the Australian
Health Protection Principal Committee, Canberra, Australia.
BPJ:
Best Professional Judgement
USEPA, 2016
USEPA. (2016). EPA‐Expo‐Box (A Toolbox for Exposure Assessors). Available at
http://www.epa.gov/expobox
c/ The body weight is the time weighted average calculated from enHealth exposure factors for a male or female child aged 8 to 18 years old
d/ Exposed body surface area is the time weighted average of head, forearms, hands, lower legs, and feet.
Forearms are considered 45% of arm surface area; lower leg is considered 40% of leg surface area (USEPA, 2016).
e/ Adherence factor calculated for exposed body part surface area is the time weighted average of head, forearms, hands, lower legs, and feet.
f/ Male exposure factor used based on enHealth recommendation.

Attachment 2, Table 9
Risk Estimates for Resident from Vendor Chemicals in Drilling Fluids

Constituent Name
Quaternary Ammonium Compounds

Constituent Name
Quaternary Ammonium Compounds

Exposure to Soils Before Treatment
1
EPC Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Unmixed)
CS (mg/kg)
RfDo
CADDoral
61788‐63‐4
1.9
4.0E‐02
2.0E‐07

Exposure to Soils After Treatment
EPC 1 Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Mixed)
CS (mg/kg)
RfDo
CADDoral
61788‐63‐4
0.037
4.0E‐02
4.0E‐09

Dermal Intake
CADDderm
6.6E‐07

Dermal Intake
CADDderm
1.3E‐08

Hazard Quotient
Incidental Ingestion
5.0E‐06

Dermal
1.6E‐05

Hazard Quotient
Incidental Ingestion
1.0E‐07

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 2, Table 4.
CAS = Chemical Abstracts Service
𝐸𝑃𝐶 𝑥 𝐼𝑅 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑅𝐵𝐴 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
CS = concentration in soil
𝑂𝑟𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
CADD = chronic average daily dose
𝐵𝑊 𝐴𝑇
EPC = exposure point concentration
𝐸𝑃𝐶 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑆𝐴𝑒𝑥𝑝 𝑥 𝐴𝐹 𝑥 𝐴𝐵𝑆 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
mg/kg = milligrams per kilogram
𝐷𝑒𝑟𝑚𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
mg/kg/day = milligrams per kilograms per day
𝐵𝑊 𝐴𝑇
NA = not applicable
RfDo = oral reference dose
‐ not present in spent muds
Consistent with enHealth guidance a default value of 1 used for both the RBA and ABS values (see Table 8).

Dermal
3.3E‐07

Attachment 2, Table 10
Risk Estimates for Agricultural Worker from Vendor Chemicals in Drilling Fluids

Constituent Name
Quaternary Ammonium Compounds

Constituent Name
Quaternary Ammonium Compounds

Exposure to Soils Before Treatment
1
EPC Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Unmixed)
CS (mg/kg)
RfDo
CADDoral
61788‐63‐4
1.9
4.0E‐02
2.4E‐08

Exposure to Soils After Treatment
EPC 1 Surface
Toxicity
Oral Intake
Cuttings
CAS No.
mg/kg‐day
(Mixed)
CS (mg/kg)
RfDo
CADDoral
61788‐63‐4
0.037
4.0E‐02
4.8E‐10

Dermal Intake
CADDderm
1.1E‐07

Dermal Intake
CADDderm
2.2E‐09

Hazard Quotient
Incidental Ingestion
6.0E‐07

Dermal
2.7E‐06

Hazard Quotient
Incidental Ingestion
1.2E‐08

Notes:
1/ EPC is estimated concentration in drilling fluid solids presented in Attachment 2, Table 4.
CAS = Chemical Abstracts Service
𝐸𝑃𝐶 𝑥 𝐼𝑅 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑅𝐵𝐴 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
CS = concentration in soil
𝑂𝑟𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
CADD = chronic average daily dose
𝐵𝑊 𝐴𝑇
EPC = exposure point concentration
𝐸𝑃𝐶 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑆𝐴𝑒𝑥𝑝 𝑥 𝐴𝐹 𝑥 𝐴𝐵𝑆 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
mg/kg = milligrams per kilogram
𝐷𝑒𝑟𝑚𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
mg/kg/day = milligrams per kilograms per day
𝐵𝑊 𝐴𝑇
NA = not applicable
RfDo = oral reference dose
‐ not present in spent muds
Consistent with enHealth guidance a default value of 1 used for both the RBA and ABS values (see Table 8).

Dermal
5.4E‐08
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APPENDIX E.5
Qualitative and Quantitative
Tier 3 Assessment
Tributyl Tetradecyl Phosphonium Chloride
Consistent with the assessment framework, the assessment for this Tier 3 chemical includes the
following components: completing the screening; developing a risk assessment dossier and
Predicted No-Effects Concentrations (PNECs) for water and soil; and completing a qualitative and
quantitative assessment of risk. Each of these components is detailed within this attachment.

Background
Tributyl tetradecyl phosphonium chloride (TTPC) is a component in hydraulic fracturing fluid systems
used in stimulation activities. Hydraulic fracturing fluid systems comprise water and chemical
additives (including a proppant) blended at the surface of the well lease and injected down the
cased well to enhance the gas flow towards the well. The chemical additives are also used to assist
well completion by preparing the well or maintain the gas flow to the well (i.e., prevent the swelling
of clays within the target hydrocarbon formation).
The purpose and maximum quantity for this chemical in the fluid system is summarised in Table 1. A
safety data sheet (SDS) for the stimulation fluid component is included as Attachment 1.
Table 1

Hydraulic Fracturing Chemicals

Chemical Name

CAS No.

Use

Quantity1

Tributyl tetradecyl phosphonium
chloride (TTPC)

81741-28-8

biocide

0.00276%

Volume Percent in Treatment (%)
CAS No = Chemical Abstracts Service Number

1

The assessment of toxicity of this chemical was used to evaluate human health exposure scenarios
and is presented in Attachment 2. TTPC is not a carcinogen, and, as a result, only a non-carcinogenic
oral reference dose (RfD) was calculated. A detailed discussion of the derivation of the oral RfD and
drinking water guideline values is presented in the attachment. Table 2 provides a summary of the
derivation.
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Table 2
Constituent
(CAS No.)
Tributyl
tetradecyl
phosphonium
chloride
(81741-28-8)

Oral Reference Doses and Derived Drinking Water Guidelines
Study

Critical Effect/
Target Organ(s)

NOAEL
(mg/kgday)

Uncertainty
Factors

Oral
Reference
Dose
(mg/kg-day)

Drinking
Water
Guideline
(mg/L)

90-day
rat
drinking
water

Clinical signs;
decreased body
weight;
decreased food,
water
consumption

8.66

1,000

0.009

0.03

CAS = Chemical Abstracts Service
mg/kg-day = milligram per kilogram-day
mg/L = milligram per litre
NOAEL = No observed adverse effect level
Refer to Attachment 2 for information on the key studies selected for oral reference dose and drinking water level
development.

For ecological receptors, the assessment utilises the information presented in the dossiers on the
relative toxicity of the aquatic and terrestrial flora and fauna to the chemical. The qualitative
assessment focuses on the aquatic invertebrate and fish species within the surface water resources,
and the soil flora and fauna associated with releases to the soil. The quantitative assessment
includes evaluating the potential risks to these same aquatic and soil ecological receptors, in
addition to higher trophic level organisms such as livestock and terrestrial wildlife.
The determination of toxicity reference values (TRVs) was conducted according to the PNEC
guidance in the Environmental Risk Assessment Guidance Manual for Industrial Chemicals prepared
by the Australian Environmental Agency (AEA, 2009). PNECs for freshwater and sediment are
developed to assess aquatic receptors, and PNECs for soil are developed for terrestrial receptors.
Table 3 presents the chemical, endpoint, no observed effect concentration (NOEC) (milligrams per
litre [mg/L]), assessment factor, and the aquatic PNEC (mg/L). PNECs for sediment and soil are
detailed in Tables 4 and 5, respectively. Refer to Attachment 2 for the development of PNECs, or the
rational for PNECs that do not have a calculated PNEC.
Table 3

PNECs Water – Tier 3 Chemicals

Constituents

Endpoint

Tributyl tetradecyl phosphonium
chloride
(81741-28-8)

Acute algae

EC50 or NOEC

PNECwater

(mg/L)

Assessment
Factor

0.019

1,000

1.9 x 10-5

(mg/L)

EC50 = effects concentration – 50%
mg/L = milligram per litre
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.
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Table 4

PNECs Sediment – Tier 3 Chemicals

Constituents

Endpoint

Tributyl tetradecyl phosphonium
chloride
(81741-28-8)

a

EC50 or NOEC

PNECsed

(mg/kg wet wt)

Assessment
Factor

-

-

13

(mg/kg dry wt)

Assessment
Factor

(mg/kg dry wt)

-

-

11.5

(mg/kg wet
wt)

aCalculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg wet wt = milligram per kilogram wet weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

Table 5

PNECs Soil – Tier 3 Chemicals

Constituents

Endpoint

Tributyl tetradecyl phosphonium
chloride
(81741-28-8)

a

EC50 or NOEC

PNECsoil

aCalculated

using equilibrium partitioning method
EC50 = effects concentration – 50%
mg/kg dry wt = milligram per kilogram dry weight
NOEC = no observable effects concentration
PNEC = predicted no effect concentration
Refer to Attachment 2 for information on the development of PNECs listed above.

A detailed assessment of the risks posed by this Tier 3 chemical is provided in the following sections.
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General Overview
TTPC is a non-oxidising biocide. Information on TTPC in this dossier has been obtained from BWA™
Water Additives, a producer of TTPC. BWA™ Water Additives produces a 5% or 50% aqueous
solution of TTPC, which is sold under the product names Bellacide® 355 and Bellacide® 350,
respectively. TTPC is classified as a phosphonium cationic surfactant. The molecular structure of
TTPC is presented in Figure 1.

Figure 1

Molecular Structure of TTPC 1

TTPC is stable over a wide pH range and is not susceptible to photodegradation. TTPC is
biodegradable, but not readily biodegradable. It will strongly adsorb to soil and sediment. TTPC is
not expected to bioaccumulate.
The Persistent, Bioaccumulative and Toxic (PBT) assessment for TTPC is included in the dossier
provided in Attachment 2. Based on physico-chemical properties and screening data detailed below,
the overall conclusion was that TTPC is not a PBT substance.

Human Health Hazards
TTPC exhibits moderate acute toxicity by the oral route, but is highly toxic by the inhalation route. It
is corrosive to the skin and eyes, but it is not a skin sensitiser.
No systemic toxic effects were noted in a 90-day rat drinking water study. In rats, developmental
toxicity was shown to occur at oral dose levels that were not maternally toxic; whereas, in rabbits,
developmental toxicity occurred only at maternally toxic doses. TTPC was not mutagenic in a
bacterial reverse mutation (Ames) test. There are no carcinogenicity studies on TTPC.
A 90-day rat drinking water study has been conducted on a product containing TTPC. Based on a
review of this study, toxicological reference values were derived for TTPC. The drinking water
guideline value derived for TTPC using the non-carcinogenic oral RfD is 0.03 mg/L.
Without management controls in place, there is the potential for human receptors to be exposed to
TTPC in hydraulic fracturing chemicals during stimulation and completion operations and
management of flowback and work-over fluids. Based on an assessment of land use and an
understanding of the project description provided in the Chemical Risk Assessment Framework
(Framework) developed for the Towrie Project Area and the Framework conceptual exposure model
(CEM), potential human receptors include:
1

Source https://chem.nlm.nih.gov/chemidview/image/81741-28-8?size=3
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1. Workers at the well lease involved with: blending, injection and recovery of hydraulic
fracturing and work-over fluids; recycling, reuse or disposal of recovered fluids including
beneficial reuse activities such as land applications of drilling materials and dust
suppression; and, mitigating releases from the well lease to an adjacent water body.
2. Agricultural workers/residents at irrigation areas.
In terms of risks associated with transport of chemicals and wastes, this risk is considered to be
managed to a level as low as reasonably practicable. This is because the potential for a release is
controlled through implementation of traffic management principles including use of designated
trucking routes, vehicle signage, vehicle management systems (to manage speed and driving
behaviour/habits) and, in the unlikely event of a vehicular accident, implementation of incident and
spill response procedures. Given the highly regulated nature of transportation of chemicals (at both
a Commonwealth and State level), transport-related scenarios are not evaluated further in this
assessment. However, the outcome of the assessment should be used to inform emergency
response actions.
Unlike drilling, there are no large volumes of premixed stimulation fluid systems stored on-site. The
primary fluid stored on-site is water, and chemicals are blended into the fluid stream as it is used.
Exposure of workers to stimulation fluid chemicals is possible via inadvertent spills and leaks during
the recycling and beneficial reuse of recovered materials (e.g., drilling fluids and cuttings), and
during application of the recovered material to land. However, chemical exposures to workers are
controlled through engineering, management controls and personal protective equipment, which
are focused on elimination and mitigation of the potential for dermal contact and potential for
incidental ingestion. In addition, Australia SafeWork Place and Santos Occupational Safety Guidance
are used to minimise human health exposure. As a result, petroleum workers, are also excluded
from assessment.
In the unlikely event of a release to ground at the well lease, the potential for exposures (other than
workers) is limited. The well pad sites are fenced and access is controlled, which limits access to the
public. If stimulation fluid chemicals are spilled to ground then investigation, remediation and
rehabilitation activities would be implemented to address soil impacts.
On-lease storage may utilise tanks, pits or turkey nests and there is the possibility that a
containment failure could result in the release of the materials to the well lease and the surrounding
environment. Releases on the well pad would be of limited volumes and as such these products
would not be anticipated to migrate a significant distance off lease to the surrounding environment,
including proximal water bodies. Releases from the gathering pipeline would be of higher potential
volumes but the flow back or workover fluid concentrations from an individual well would be diluted
with other waters from other wells also flowing in this gathering network.
Exposure of potential receptors (other than workers) is also possible to residual chemicals in areas
adjacent to a well lease that have been used for the application of materials for beneficial reuse.
However, Environmental Authority (EA) or Beneficial Use Approval conditions/End of Waste Code
conditions regulate project reuse. A plan for the beneficial reuse of materials has been developed by
a Suitably Qualified Person (SQP) in accordance with the EA conditions which require materials of a
certain quality and controls the maximum volumes that can be applied to land. In addition, the
application techniques and location of application are controlled with specific monitoring required.
Irrigation areas are designed to manage the risk of pooling and runoff with a general deficit irrigation
strategy employed; and, are fitted with monitoring bores to manage the risk of vertical and
horizontal migration.
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As a result, potential exposures during stimulation activities is considered low due to the
employment of mechanical equipment/processes, engineering controls (including secondary
containment) and other mitigation and management strategies. Similarly, there is a low potential for
human receptors exposed to residual chemicals in areas adjacent to a well lease that have been used
for the application of materials for beneficial reuse and to surface water bodies that may receive
runoff from beneficial reuse applications. Finally, the probability of any surface related discharge
infiltrating subsurface soils and migrating to groundwater is very low.

Environmental Hazards
TTPC has a very high acute toxicity concern to aquatic organisms, namely fish, invertebrates and
algae. To birds, TTPC is highly toxic on an acute basis and slightly toxic on a subacute dietary basis.
Under typical environmental conditions, the chemical is not readily biodegradable. However, it has a
low potential for bioaccumulation.
Experimental toxicity data on water organisms was available for three trophic levels to calculate a
PNEC for water. However, there are no toxicity data for soil or sediment-dwelling organisms.
Therefore, PNECS for soil and sediment were calculated using the equilibrium partitioning method.
During the hydraulic fracturing process, there is the potential for environmental receptors to be
exposed to stimulation fluid chemicals such as TTPC. Pipelines (where treated water is conveyed)
can transect sensitive ecological areas (including Matters of National Environmental Significance
[MNES]). There is the concern of wildlife (terrestrial and aquatic receptors) and livestock in the
vicinity of the well leases to have adverse effects from potential exposures. Potential environmental
receptors include:
1. Wildlife and livestock accessing the well lease and areas adjacent to a well lease, including
surface water features, that have received runoff from an accidental release during
hydraulic fracturing activities or loss of containment.
2. Wildlife and livestock accessing areas of the well lease where materials have been applied,
as well as accessing stored materials in pits and turkey nests.
3. Aquatic flora and fauna within a proximal surface water body that have received runoff from
an accidental release during hydraulic fracturing activities or loss of containment, or from
beneficial reuse applications.
4. Wildlife, including livestock, that have access to the water supply from a bore hydraulically
downgradient of the well lease.
The potential for exposure of sensitive receptors (including MNES) is considered low. The hydraulic
fracturing activities occur over a short duration and are conducted in controlled/operational areas
within a perimeter fence. Further, the activity level, noise, etc. will be a disincentive for wildlife and
livestock to access the lease through gaps in the fencing or unsecured gates.
Based on the engineering and management controls described in the previous section (Human
Health Hazards), there is a low potential for ecological receptors exposed to surface water bodies
that may receive runoff from an accidental release. There is also concern that recovered material
applied to the land surface could migrate to groundwater or surface water, and therefore result in
adverse effects to the environment (e.g., uptake by aquatic receptors). Due to EA conditions
regulating land application techniques, the remote nature of the well leases, vertical separation of
groundwater and distances to watercourses, the ephemeral nature of the watercourses and the
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physical and chemical properties of the residual chemicals post treatment or beneficial reuse, these
potential exposures are also low.

Risk Characterisation
The purpose of the risk characterisation portion of the assessment is to provide a conservative
estimate of the potential risk resulting from exposure to TTPC that may occur during hydraulic
fracturing and work over activities. These exposures may include operational activities where
planned direct releases to the environment may occur (e.g., land application). The risk
characterisation evaluates the toxicity of this chemical and characterises the risk of the chemical
assessed for specific exposure pathways identified in the previous sections.
A two‐stage process is employed during risk characterization. First, risk ratios are developed for the
chemical for potentially complete exposure pathways associated with applicable release scenarios.
The risk ratio is calculated by dividing the exposure point concentration (EPC) by the applicable riskbased screening level (drinking water level or PNECs for aquatic and terrestrial receptors). If the ratio
of exceedance of screening levels is less than 1.0, then there are no anticipated adverse effects
associated with the exposure scenario evaluated. No risk / hazard reduction measures are required.
There should be no need for further management controls on the chemical additional to those
already in place (DoEE, 2017).
If the ratio is greater than 1.0, then further quantitative analysis is conducted. Consistent with the
assessment framework, quantitative assessment of risk will consider only Tier 3 chemicals in end use
determination.

Exposure Point Concentration Calculations
A quantitative mass balance calculation was undertaken to estimate the potential concentrations of
stimulation chemicals containing TTPC within the flowback water that may be accidently released
(e.g., breech of dam or leaking storage tank) to a nearby surface water resource or soils, and the
potential concentration of TTPC within the soil phase from the irrigation of agricultural soils with
diluted produced water.
For the mass balance calculation, vendor disclosure forms were used to determine the percentage of
TTPC in the pre-injection fluid. Additionally, it is assumed that 10% of the COPCs in the stimulation
fluids return to the surface in the flowback water. Table 6 presents the estimated pre-injection fluid
concentration.
Table 6

Mass Balance Estimates for TTPC

Chemical Name

CAS No.

Estimated Pre-injection fluid
concentration (mg/L)

Tributyl tetradecyl phosphonium
chloride (TTPC)

81741-28-8

0.28

CAS No = Chemical Abstracts Service Number
mg/L = milligram per litre

The mass balance of TTPC was then used to estimate the potential EPC for the frac tank release
scenario (see Attachment 3, Table 1). For this scenario, the EPC was calculated assuming 20% of the
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mass returned in the flowback water, which was then diluted with 150% of the injected volume of
return water. This EPC was then adjusted based on biodegradation rates to calculate the theoretical
EPCs for two exposure time periods (0 and 150 days). In addition, it is anticipated that the
concentration of TTPC within the stimulation fluids will decrease, where applicable, to account for
the biodegradation and photolytic degradation of constituents over time. The biodegradation
information was obtained from the OECD ready tests (OECD, 1992) that were developed as a firsttier testing scheme to provide preliminary screening of organic chemicals. The ready tests are
stringent screening tests that are conducted under aerobic conditions in which a high concentration
of the test substance is used, and biodegradation is measured by non-specific parameters including
dissolved organic carbon, biochemical oxygen demand and carbon dioxide production. Attachment
3, Table 1 includes the environmental fate information that was used to assess biodegradation of
the chemical.
The estimated EPC for this scenario assumes that the accidental release of the flowback water to a
surface water resources would not be diluted by surface water within the resource, as many of the
surface water features in the area are ephemeral with high variations in duration and flow volume.

Release Scenario Assessment
There is no potentially complete exposure pathway to sources of drinking water; however, as a
conservative measure, the theoretical concentration for the frac tank release scenario was
compared to human health toxicity-based screening levels to screen for potential effects as a result
of a release from the well lease that may migrate to groundwater used as a drinking water source.
The results of this comparison, including the ratio of exceedance of screening levels, is presented in
Attachment 3, Table 2. As detailed in the table, the risk ratio slightly exceeded the target level (1.3
compared to 1) for the Day 0 scenario. The risk ratio did not exceed the target level of 1 for the Day
150 scenario. As noted earlier, the probability of any surface related discharge infiltrating subsurface
soils and migrating to groundwater is insignificant. Therefore, while there are slightly elevated risk
ratios for the effects drinking water evaluation, this scenario will not be evaluated further.
Theoretical concentrations were also compared to the PNEC for aquatic receptors. Attachment 3,
Table 3 presents the results of this comparison, including the ratio of exceedance of screening levels.
As detailed in the table, the risk ratio exceeded the target level in each scenario. Based on the
screening, there is a potential for adverse impacts to surface water resources and associated aquatic
flora and fauna, as well as terrestrial ecological receptors from a potential release of TTPC
concentrations within the flowback water.
There is also the potential for exposure of receptors to TTPC in residual fluids during a release of
flowback water to soil at the well lease (release scenario) or during application of the material to
land (irrigation scenario). To calculate the COPC concentrations in soil from an accidental release of
flowback water, the flow back concentration was multiplied by the release area (1 hectare) to a
depth of 0.15 metre and divided by the mass of soil per hectare. Attachment 3, Table 4 presents the
theoretical estimates of the residual TTPC concentrations for the incident release scenario.
The estimated EPC for the irrigated soils assumes that the EPC of the initially produced water
concentration of TTPC is diluted to 10 percent of the original concentration from blending with other
wells in a collective system and aggregation in dams and tanks before being used for irrigation. The
EPC for the irrigated agricultural soil is then calculated by assuming a volume of irrigated soil per
hectare (1,000 square metre area by 0.15 metre depth), soil density (1,400 kilograms per cubic
metre [kg/m3]), and irrigation rate (8 ML per hectare per year, 20 years). The irrigation rate of 8 ML
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is a conservative high number. Attachment 3, Table 5 presents the theoretical estimates of the
residual TTPC concentrations for the irrigation scenario.
The theoretical soil concentrations were compared to PNECs for solids for ecological receptors and
are presented in Attachment 3, Table 6. The ratio of exceedance of screening levels to the release
EPC and irrigation EPC are also presented in the table. As detailed in the table, the ratio of estimated
concentrations in soils due to incidental release from the frac tank to PNECsoil exceeded the
threshold of 10, indicating the requirement for management controls. However, there were no
unacceptable risks for the irrigation scenario; and, therefore, there are no anticipated adverse
effects to releases of flowback water during application of the material to land.
As noted in the chemical risk dossier (see Attachment 2), the lack of a robust aquatic toxicological
database can result in aquatic screening values for the theoretical exposure scenario to be
conservatively low due to the application of uncertainty factors. TTPC lacked chronic toxicity studies;
therefore, because the available toxicological data consisted of short-term results from three trophic
levels, an assessment factor of 1,000 was applied to calculate the PNECwater. The biocide will strongly
adsorb to soil and sediment and is not expected to bioaccumulate. Since there were no toxicity data
for terrestrial or soil organisms, the PNECsoil was calculated using the equilibrium partitioning method
and the conservative PNECwater. Because of the conservative nature of the screening values, the
engineering and management controls previously described and the distance to actual surface water
resources from the well site, the potential for exposure is low. Therefore, the biocide is not expected
to be a significant risk driver. As a result, further quantitative evaluation of frac tank water release
scenarios was not conducted. However, to further evaluate potential risks to non-MNES receptors
(mammals and avian) receptors, additional quantitative analysis of the potential beneficial reuse
exposure pathway was conducted.
The Northern Quoll and Cattle Egret were selected as ecological endpoints for potential exposure to
TTPC in soils irrigated with produced water. Exposure assumptions, TRVs and total intake
calculations are detailed in Attachment 3, Tables 7 and 8. Attachment 3, Table 7 presents the
calculated risk estimates for the Northern Quoll. Attachment 3, Table 8 presents the calculated risk
estimates for the Cattle Egret. As indicated in the table, the calculated hazard quotient (HQ) for TTPC
did not exceed the risk threshold level of 1 for any of the irrigation soil scenarios for each of the
receptors evaluated.
Terrestrial receptors evaluated for exposure to irrigation water include domesticated livestock, large
mammalian wildlife and small mammalian wildlife. Beef cattle were used to evaluate domesticated
livestock, kangaroos were evaluated for large mammalian wildlife, and dingos were evaluated for
small mammalian wildlife. Exposure assumptions, TRVs and total intake calculations are detailed in
Attachment 3, Tables 9, 10 and 11. Attachment 3, Table 9 presents the calculated risk estimates for
the kangaroo. Attachment 3, Table 10 presents the calculated risk estimates for the dingo.
Attachment 3, Table 11 presents the calculated risk estimates for the cattle. As indicated in the
tables, the calculated HQ for TTPC did not exceed the risk threshold level of 1 for any of the
scenarios evaluated.
The primary land use within the development area is agricultural (grazing on improved or
unimproved pastures), and it is sparsely populated. However, as noted earlier, there may be
potential for human receptors such as residents and agricultural workers to be exposed to chemicals
in recovered materials during beneficial reuse applications. Relative potential exposure to
agricultural workers or trespassers is considered low due to the remote location of the well leases
and the sparse population. In addition, activities are undertaken in operational and controlled areas
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of the well lease. There are no risk-based screening levels (RBSLs) to evaluate potential exposures of
residents or agricultural workers to residual TTPC in irrigated soil. To further evaluate potential
direct contact risks to these receptors, additional quantitative analysis of the potential exposure to
residual COPCs in irrigated soils was conducted.
For potential human health exposure scenarios, exposure assumptions are detailed in Attachment 3,
Table 12. As detailed in the table, the resident exposure pathway assumes that a child/adolescent
may come in contact with irrigated soils. The agricultural worker exposure pathway includes
potential contact with irrigated soils through agricultural activity.
RfDs and total intake calculations are detailed in Attachment 3, Tables 13 and 14. Attachment 3,
Table 13 presents the calculated risk estimates for the resident. Attachment 3, Table 14 presents
the calculated risk estimates for agricultural worker. As indicated in the tables, the calculated HQ for
TTPC did not exceed the risk threshold level of 1 for any of the irrigation soil scenarios for each of
the receptors evaluated.

Cumulative Impacts
The potential for cumulative impacts associated with chemicals proposed for this project is limited
based on the distance between well pad sites where the chemicals are being used. Modelling has
demonstrated that the migration of drilling chemicals is limited in the subsurface with no potential
to interact with those from other wells and hydraulic fracturing chemicals are contained within the
target units. The transfer of water from Towrie to another project area for treatment and reuse is
considered to pose limited potential for cumulative impacts in that project area.
Only Tier 3 chemicals which trigger persistence and bioacummulative thresholds are considered to
be chemicals with a potential for cumulative impacts. As noted earlier and discussed in detail in the
dossier (Attachment 2), TTPC does meet the criteria for persistence but does not meet the criteria
for bioaccumulation. However, based on the findings of the quantitative risk assessment, the biocide
is not expected to be a significant risk driver. The potential for exposure of sensitive receptors
(including MNES) is considered low. In addition, calculated HQs did not exceed the risk threshold of 1
for any of the beneficial reuse scenarios evaluated for non-MNES receptors.
Thus, there is negligible incremental risk posed by the use of this Tier 3 chemical and the existing
(and proposed) management and monitoring controls are appropriate to ensure that the risk to
MNES (and non MNES) receptors remains low.

Uncertainty Analysis
The procedures and assumptions used to assess potential human health risks in this Tier 3
assessment are subject to a wide variety of uncertainties. However, the presence of uncertainty is
inherent in the risk assessment process, from the sampling and analysis of the chemical in
environmental media to the assessment of exposure and toxicity, and risk characterisation.
Accordingly, it is important to note that the risks presented within this Tier 3 assessment are based
on numerous conservative assumptions in order to be protective of human health and the
environment, and to ensure that the risks presented herein are more likely to be overestimated
rather than underestimated.
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The discussion detailed in Table 7 provides an evaluation of uncertainty for this Tier 3 assessment,
including elements previously discussed within this assessment.
Table 7
Risk
Characterisation
Component

Evaluation of Uncertainty – TTPC

Description of Uncertainty

The concentrations of COPCs in residual
stimulation fluids were estimated based on
previous operations and may not accurately
Hazard Assessment estimate the concentrations of COPCs in the
– Chemical additive
future. Detailed discussions with Santos
COPC
occurred to identify a conservative estimate
of the COPC; however, there is the potential
concentrations
that the empirical concentrations would
differ than those presented in the risk
assessment.

Magnitude
of
Effect on Risk Assessment
Uncertainty

Low

This assumption may
overestimate or
underestimate the
calculated risks to receptors,
dependent on-site-specific
conditions.

The estimated EPC for the irrigated soils
assumes that the EPC of the initially produced
water concentration of TTPC is diluted to 10
percent of the original concentration from
Exposure
blending with other wells in a collective
Assessment – EPC
system and aggregation in dams and tanks
before being used for irrigation. This is
considered a conservative assumption as
greater aggregation is likely to occur.

Medium

Medium to high potential to
overestimate risks.

The use of the food consumption relationship
with body weight for mammalian and avian
receptors.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

The use of acute toxicity data (rather than
chronic toxicity data) to calculate PNECs for
Toxicity Assessment
water and no data to calculate PNECs for soil
and sediment.

Medium

Medium to high potential to
overestimate risks.

The use of toxicity values in a risk assessment
is based on extrapolations from animal data,
Toxicity Assessment adjust factors for inherent uncertainty in the
toxicological estimate and use of surrogate
toxicity criteria

Low

Low potential to
underestimate risk

Exposure
Assessment

Toxicity Assessment

The use of LOAEL/NOAEL for calculation of
the TRVs

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

Toxicity Assessment

The use of the allometric scaling method to
estimate the population-level effects on
wildlife based on individual level of
exposures.

Low to
Medium

Low to medium potential to
underestimate or
overestimate risk

Page 11 of 12

Santos Ltd
Qualitative and Quantitative Tier 3 Assessment – TTPC
October 2020

References
Australian Environmental Agency (AEA). (2009). Environmental Risk Assessment Guidance Manual
for Industrial Chemicals, Commonwealth of Australia.
Department of the Environment and Energy (DoEE). (2017). Exposure draft: Risk Assessment
Guidance Manual: for chemicals associated with coal seam gas extraction. Commonwealth
of Australia, available at http://www.environment.gov.au/water/coal-and-coal-seamgas/national-assessment-chemicals/consultation-risk-assessment-guidance-manual
OECD. (1992). Test No. 301: Ready Biodegradability. (Biodégradabilité Facile.) Paris: OECD
Publishing.

Page 12 of 12

Santos Ltd
Qualitative and Quantitative Tier 3 Assessment – TTPC
October 2020

Attachment 1

Safety Data Sheet

Santos Ltd
Qualitative and Quantitative Tier 3 Assessment – TTPC
October 2020

Attachment 2

Risk Assessment Dossier

TRIBUTYL TETRADECYL PHOSPHONIUM CHLORIDE
This dossier on tributyl tetradecyl phosphonium chloride (TTPC) presents the most critical studies
pertinent to the risk assessment of TTPC in its use in hydraulic fracturing fluids. This dossier does not
represent an exhaustive or critical review of all available data. Where possible, study quality was
evaluated using the Klimisch scoring system (Klimisch et al., 1997).
Screening Assessment Conclusion – TTPC was not identified in chemical databases used by NICNAS
as an indicator that the chemical is of concern and is not a PBT substance. However, TTPC was
assessed as a tier 3 chemical for acute toxicity and as a tier 3 chemical for chronic toxicity. Therefore,
TTPC is classified overall as a tier 3 chemical and requires a quantitative risk assessment for end
uses.
1

BACKGROUND

TTPC is a non-oxidising biocide. TTPC is stable over a wide pH range and is not susceptible to
photodegradation. TTPC is biodegradable, but not readily biodegradable. It will strongly adsorb to
soil and sediment. TTPC is not expected to bioaccumulate. TTPC has a very high acute toxicity
concern to aquatic organisms.
2

CHEMICAL NAME AND IDENTIFICATION

Chemical Name (IUPAC): Tributyl(tetradecyl)phosphonium chloride
CAS RN: 81741-28-8
Molecular formula: C26H56PCl
Molecular weight: 435.15 g/mol
Synonyms: Tributyl tetradecyl phosphonium chloride; TTPC; tri-n-butyltetradecylphosphonium
chloride; Bellacide 350; Bellacide 355
3

PHYSICO-CHEMICAL PROPERTIES

Key physical and chemical properties for the substance are shown in Table 1.
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Table 1

Overview of the Physico-chemical Properties of TTPC

Property

Value

Klimisch
score

Reference

Physical state at 20oC and
101.3 kPa

Clear, colourless liquid

4

BWA Water Additives
(2016)

Boiling Point

100°C*

4

BWA Water Additives
(2016)

Specific Gravity

0.98 – 1.00 @ 20°C

4

BWA Water Additives
(2016)

Partition Coefficient (log Kow)

2.45

4

BuruEnergy

Viscosity

55-65 mm2/s @ 25°C

4

BWA Water Additives
(2016)

*5% aqueous solution of TTPC

TTPC is a non-oxidising biocide. Information on TTPC in this dossier has been obtained from BWA™
Water Additives, a producer of TTPC. BWA™ Water Additives produces a 5% or 50% aqueous
solution of TTPC, which is sold under the product names Bellacide® 355 and Bellacide® 350,
respectively.
4

DOMESTIC AND INTERNATIONAL REGULATORY INFORMATION

A review of international and national environmental regulatory information was undertaken (Table
2). This chemical is listed on the Australian Inventory of Chemical Substances – AICS (Inventory). No
conditions for its use were identified. No specific environmental regulatory controls or concerns
were identified within Australia and internationally for TTPC.
Table 2

Existing International Controls

Convention, Protocol or other international control

Listed Yes or No?

Montreal Protocol

No

Synthetic Greenhouse Gases (SGG)

No

Rotterdam Convention

No

Stockholm Convention

No

REACH (Substances of Very High Concern)

No

United States Endocrine Disrupter Screening Program

.No

European Commission Endocrine Disruptors Strategy

No

5
A.

ENVIRONMENTAL FATE SUMMARY
Summary

TTPC is stable over a wide pH range and is not susceptible to photodegradation. TTPC is
biodegradable, but not readily biodegradable. It will strongly adsorb to soil and sediment. TTPC is
not expected to bioaccumulate.
Revision date: August 2020
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B.

Abiotic Degradation

Hydrolysis
TTPC is stable over a wide pH range (BuruEnergy). [Kl. score = 4]
Photolysis
TTPC is not susceptible to photodegradation. (BuruEnergy). [Kl. score = 4]
C.

Biodegradation

TTPC was not readily biodegradable in an OECD 301 test (BuruEnergy). [Kl. score = 4]
A die-away [simulation] test was conducted with radiolabelled TTPC for 168 hours at concentration
of 0.31 mg/L. The first-order rate constant was 0.69/hour and the half-life was 6.6 hours. After 24
and 168 hours, degradation was >81% and >98%, respectively (BuruEnergy). [Kl. score = 4]
TTPC was evaluated in a simulation test over a 40-day period using double 14C labelled TTPC. In
activated sludge, there was >40% degradation after 30 days with 50 ppb TTPC and >30% degradation
after 7 days with 5 ppb TTPC. In river water, there was >20% after 35 days with 5 ppb TTPC. In sea
water, there was >30% degradation after 35 days with 5 ppb TTPC (BuruEnergy). [Kl. score = 4]
D.

Environmental Distribution

Adsorption/desorption
TTPC strongly adsorbs to soil. In a study involving three different soil types (sand, silt and clay), 93 to
96% of TTPC adsorbed to soil (BuruEnergy). [Kl. score = 4]
No experimental studies are available for determining the Koc of TTPC. Using KOCWIN in EPISuite™
(USEPA, 2017), the estimated Koc value for TTPC using the MCI method is 4.555 x 107 L/kg.
E.

Bioaccumulation

No bioaccumulation studies are available on TTPC. TTPC is not expected to bioaccumulate based on
the experimental log Kow of 2.45 (Buruenergy). [Kl. Score = 4]
6
A.

HUMAN HEALTH HAZARD ASSESSMENT
Summary

TTPC exhibits moderate acute toxicity by the oral route, but is highly toxic by the inhalation route. It
is corrosive to the skin and eyes, but it is not a skin sensitiser. No target organ effects were noted in
a 90-day rat drinking water study. TTPC was not mutagenic in a bacterial reverse mutation (Ames)
test. There are no carcinogenicity studies on TTPC. In rats, developmental toxicity was shown to
occur at oral dose levels that were not maternally toxic; whereas, in rabbits, developmental toxicity
occurred only at maternally toxic doses.
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B.

Acute Toxicity

An oral LD50 in rats for Bellacide 350 (50% aq. solution of TTPC) was reported to be >1,002 mg/kg
(BWA Water Additives, 2011) [Kl. score = 4]. An oral LD50 in rats for Bellacide 355 (5% aqueous
solution of TTPC) was reported to be >4,000 mg/kg (BWA Water Additives, 2016). [Kl. score = 4]
The 4-hour inhalation LC50 in male and female rats for a 50% aq. solution of TTPC was <0.05 mg/L
(aerosol). The mass median aerodynamic diameter for the aerosol was 1.93 μm (Cytec, 2012) [Kl.
score = 1]. The 1-hour inhalation LC50 in male and female rats for a 50% aq. solution of TTPC is 0.227
mg/L (aerosol). The mass median aerodynamic diameter for the aerosol was 1.92 μm (Cytec, 2013)
[Kl. score = 1].
C.

Irritation

Both Bellacide 350 (50% aq. solution TTPC) and Bellacide 355 (5% aq. solution TTPC) are considered
to be corrosive to the skin and eyes (BWA Water Additives, 2011 and 2015). [Kl. score = 4]
D.

Sensitisation

TTPC is not considered to be a skin sensitiser (BWA Water Additives, 2011 and 2015). [Kl. score = 4]
E.

Repeated Dose Toxicity

Oral
A 90-day rat drinking water study has been conducted on a product containing TTPC. The LOAEL for
the active ingredient (TTPC) is 27.2 and 32.3 mg/kg-day in males and females, respectively, based on
various clinical signs and significantly reduced body weights, feed and water consumption. The
NOAEL for this study is 8.66 mg/kg-day (USEPA, 2006). [Kl. score = 2]
Inhalation
No data are available.
Dermal
No data are available.
F.

Genotoxicity

In vitro Studies
TTPC was not mutagenic in a reverse mutation bacterial (Ames) test (BWA Water Additives, 2015).
[Kl. score = 4]
In vivo Studies
No studies are available.
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G.

Carcinogenicity

No studies are available.
H.

Reproductive Toxicity

No studies are available.
I.

Developmental Toxicity

Female Tif:RAIf(SPF) rats were dosed by oral gavage with 0, 20, 60 or 120 mg/kg Belclene® [50%
active ingredient: TTPC] during gestational days (GD) 6-15. In the high-dose group, there were two
possible treatment-related spontaneous deaths (GD 9 and 14) and another death on GD 15 due to
an intubation error. Clinical signs included dyspnea in one mid-dose and four high-dose animals, and
vaginal bleeding in one mid-dose female on GD 15. In the high-dose group, maternal body weight
gain was significantly lower during the treatment period (GD 6-15) and throughout the gestational
period (GD 0-20). Mean food consumption was significantly reduced during GD 6-11 for both the
mid- and high-dose animals. The number of females with implantations and the number of
implantations/females were similar across all groups. Embryonic and fetal deaths were similar
between treated and control groups. There were no soft tissue changes. There was an increased
incidence of incomplete ossification of the 5th sternebra in the mid- and high-dose groups. The
NOAELs for maternal and developmental toxicity for the active ingredient TTPC in this study is 30
and 10 mg/kg-day, respectively (USEPA, 2006). [Kl. score = 2]
Female chinchilla rabbits were dosed by oral gavage with 0, 7.5, 22.5 or 45 mg/kg Belclene® [50%
active ingredient: TTPC] during GD 6-18. In the mid- and high-dose groups, body weight gain was
significantly reduced during GD 6-18 and feed consumption was reduced during GD 6-11. Fetal body
weights were significantly reduced in the mid-(males only) and high-dose groups. There was also an
increased incidence of delayed ossification of the hindlimb phalangeal nuclei in the mid- and highdose groups. The NOAEL for maternal and developmental toxicity for the active ingredient TTPC in
this study is 3.75 mg/kg-day (USEPA, 2006). [Kl. score = 2]
J.

Derivation of Toxicological Reference and Drinking Water Guidance Values

The toxicological reference values developed for TTPC follow the methodology discussed in enHealth
(2012). The approach used to develop drinking water guidance values is described in the Australian
Drinking Water Guidelines (ADWG, 2011).
Non-Cancer
Oral
The NOAEL from a rat 90-day drinking water study based on various clinical signs and significantly
reduced body weight and reduced feed and water consumption is 8.66 mg a.i./kg-day (USEPA, 2006).
This NOAEL will be used to derive the oral reference dose.
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Oral Reference Dose (oral RfD)
Oral RfD = NOAEL / (UFA x UFH x UFL x UFSub x UFD)
Where:
UFA (interspecies variability) = 10
UFH (intraspecies variability) = 10
UFL (LOAEL to NOAEL) = 1
UFSub (subchronic to chronic) = 10
UFD (database uncertainty) = 1
Oral RfD = 8.66/(10 x 10 x 1 x 10 x 1) = 8.66/1000 = 0.009 mg/kg-day
Drinking water guidance value
Drinking water guidance value = (animal dose) x (human weight) x (proportion of intake from water)
/ (volume of water consumed) x (safety factor)
Using the oral RfD,
Drinking water guidance value = (oral RfD) x (human weight) x (proportion of water consumed) /
(volume of water consumed)
Where:
Human weight = 70 kg (ADWG, 2011)
Proportion of water consumed = 10% (ADWG, 2011)
Volume of water consumed = 2L (ADWG, 2011)
Drinking water guidance value = (0.009 x 70 x 0.1)/2 = 0.03 mg/L
Cancer
No carcinogenicity studies are available on TTPC. Thus, a cancer reference dose was not derived.
K.

Human Health Hazard Assessment of Physico-Chemical Properties

TTPC does not exhibit the following physico-chemical properties:
•
•
•

Explosivity
Flammability
Oxidising potential
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A.

ENVIRONMENTAL EFFECTS SUMMARY
Summary

TTPC has a very high acute toxicity concern to aquatic organisms.
B.

Aquatic Toxicity

Acute Studies
Table 3 lists the results of acute aquatic toxicity studies conducted on TTPC.
Table 3
Test Species

Acute Aquatic Toxicity Studies on TTPC

Endpoint

Results (μg/L)

Klimisch score

Reference

Bluegill sunfish

96-hour LC50

58.6

2

ECOTOX

Common Carp

96-hour LC50

87

2

ECOTOX

Rainbow trout

96-hour LC50

490

2

ECOTOX

Rainbow trout

96-hour LC50

200

2

ECOTOX

Daphnia magna

48-hour EC50

25.2

2

ECOTOX

Selenastrum

72-hour EC50

19

4

BuruEnergy

capricornutum

Chronic Studies
No studies are available.
C.

Terrestrial Toxicity

Table 4 lists the avian toxicity studies conducted on TTPC.
Table 4
Test Species
Bobwhite Quail

Avian Toxicity Studies on TTPC

Endpoint

Results

Kl. score

Reference

8-day dietary

LC50: 4,215 ppm

2

ECOTOX

2

ECOTOX

2

ECOTOX

NOEL: 1,980 ppm
Mallard Duck

8-day dietary

LC50: 3,663 ppm
NOEL: 1,780 ppm

Mallard Duck

14-day oral

LD50: 232 mg/kg

gavage

NOEL: <178 mg/kg
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D.

Calculation of PNEC

The PNEC calculations for TTPC follow the methodology discussed in DEWHA (2009).
PNEC water
Experimental results are available for three trophic levels. Acute EC50 values are available for fish
(58.6 μg/L), Daphnia (25 μg/L) and algae (19 μg/L). No chronic toxicity studies are available on TTPC.
On the basis that the data consists of short-term results from three trophic levels, an assessment
factor of 1,000 has been applied to the effect concentration of 19 μg/L for algae. The PNECwater. is
calculated to be 0.019 μg/L (1.9 x 10-5 mg/L).
PNEC sediment
There are no toxicity data for sediment-dwelling organisms. Therefore, the PNECsed was calculated
using the equilibrium partitioning method. The PNECsed is 12,982 μg/kg (13.0 mg/kg) sediment wet
weight.
The calculations are as follows:
PNECsed = (Ksed-water/BDsed) x 1000 x PNECwater
= (874,561/1280) x 1000 x 0.019
= 12,982
Where:
Ksed-water = suspended matter-water partition coefficient (m3/m3)
BDsed = bulk density of sediment (kg/m3) = 1,280 [default]
PNECwater = predicted no effect concentration in water
Ksed-water = 0.8 + [0.2 x Kpsed/1000 x BDsolid]
= 0.8 + [0.2 x 1,822,000/1000 x 2400]
= 874,561
Where:
Kpsed = solid-water partition coefficient (L/kg)
BDsolid = bulk density of the solid phase (kg/m3) = 2,400 [default]
Kpsed = Koc x foc
= 45,550,000 x 0.04
= 1,822,000
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for TTPC calculated from
EPISuite™ using the MCI method is 4.555 x 107 L/kg.
foc = fraction of organic carbon in sediment = 0.04 [default].
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PNEC soil
There are no toxicity data for terrestrial or soil organisms. Therefore, the PNECsoil was calculated
using the equilibrium partitioning method. The PNECsoil is 11,539 μg/kg (11.5 mg/kg) soil dry weight.
The calculations are as follows:
PNECsoil = (Kpsoil/BDsoil) x 1000 x PNECwater
= (911,000/1500) x 1000 x 0.019
= 11,539
Where:
Kpsoil = soil-water partition coefficient (m3/m3)
BDsoil = bulk density of soil (kg/m3) = 1,500 [default]
PNECwater = predicted no effect concentration in water
Kpsoil = Koc x foc
= 45,550,000 x 0.02
= 911,000
Where:
Koc = organic carbon normalised distribution coefficient (L/kg). The Koc for TTPC calculated from
EPISuite™ using the MCI method is 4.555 x 107 L/kg.
foc = fraction of organic carbon in soil = 0.02 [default].
8
A.

CATEGORISATION AND OTHER CHARACTERISTICS OF CONCERN
PBT Categorisation

The methodology for the Persistent, Bioaccumulative and Toxic (PBT) substances assessment is
based on the Australian and EU REACH Criteria methodology (DEWHA, 2009; ECHA, 2008).
In a simulation test using river water, there was >20% after 35 days; however, no information is
available on longer time points. TTPC is not readily biodegradable; thus it meets the screening
criteria for persistence.
The log Kow for TTPC is 2.45. Thus, TTPC does not meet the screening criteria for bioaccumulation.
There are no chronic aquatic toxicity studies available on TTPC. The lowest acute EC50 value for TTPC
is <1 mg/L in algae. Thus TTPC meet the criteria for toxicity.
Therefore, TTPC is not a PBT substance.
B.

Other Characteristics of Concern

Where a potential exists for chemicals to be used or present for prolonged periods of time only
those chemicals that are considered persistent or bioaccumulative have the potential for cumulative
impacts. As such, only tier 3 chemicals which trigger persistence and bioacummulative thresholds
Revision date: August 2020
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are considered to be chemicals with a potential for cumulative impacts. As noted in the prior
section, TTPC does meet the criteria for persistence but does not meet the criteria for
bioaccumulation. Further evaluation of cumulative impacts is provided in the quantitative risk
assessment.
No other characteristics of concern were identified for TTPC.
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9

SCREENING ASSESSMENT
Chemical Databases of Concern
Assessment Step
Chemical Name

CAS No.

Overall PBT
Assessment 1

Tributyl tetradecyl phosphonium chloride

81741-28-8

Not a PBT

Persistence Assessment
Step

Bioaccumulative
Assessment Step

Toxicity Assessment Step

Listed as a COC
on relevant
databases?

Identified as
Polymer of Low
Concern

P criteria
fulfilled?

Other P
Concerns

B criteria fulfilled?

T criteria
fulfilled?

Acute
Toxicity 2

Chronic
Toxicity2

No

No

Yes

No

No

Yes

3

3

Risk Assessment Actions
Required3

3

Footnotes:
1 - PBT Assessment based on PBT Framework.
2 - Acute and chronic aquatic toxicity evaluated consistent with assessment criteria (see Framework).
3 – Tier 3 – Quantitative Risk Assessment: Complete PBT, qualitative and quantitative assessment of risk.
Notes:
NA = not applicable
PBT = Persistent, Bioaccumulative and Toxic
B = bioaccumulative
P = persistent
T = toxic
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o

Abbreviations and Acronyms

C

degrees Celsius

a.i./kg-day

active ingredient per kilogram per day

AICS

Australian Inventory of Chemical Substances

COC

constituent of concern

DEWHA

Department of the Environment, Water, Heritage and the Arts

EC

effective concentration

ECHA

European Chemicals Agency

EU

European Union

GD

gestational day

IUPAC

International Union of Pure and Applied Chemistry

kg

kilogram

kg/m3

kilograms per cubic metre

Kl

Klimisch scoring system

KOCWIN™

USEPA organic carbon partition coefficient estimation model

kPa

kilopascal

L

litre

L/kg

litres per kilogram

LC

lethal concentration
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LD

lethal dose

LOAEL

lowest observed adverse effect level

m3

cubic metre

MCI

molecular connectivity index

mg/kg

milligrams per kilogram

mg/kg-day

milligrams per kilogram per day

mg/L

milligrams per litre

mm2/s

square millimetres per second

NICNAS

The National Industrial Chemicals Notification and Assessment Scheme

NOAEL

no observed adverse effect level

NOEL

no observed effect level

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative and Toxic

PNEC

Predicted No Effect Concentration

ppb

parts per billion

ppm

parts per million

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RfD

reference dose

SGG

Synthetic Greenhouse Gases

TTPC

tributyl tetradecyl phosphonium chloride

USEPA

United States Environmental Protection Agency

μg/kg

micrograms per kilogram

μg/L

micrograms per litre

μm

micrometre
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Attachment 3

Risk Characterisation Tables

Attachment 3, Table 1
Summary of Theoretical Biodegradation of Vendor Chemicals in Stimulation Fluids
(Flowback Fluid in Frac Tank, Water Feed Pond, Permeate Pond)

Flowback Fluid Concentrations

Constituent Name

CAS No.

Estimated
concentration in pre‐
injection fluid systems
(mg/L)

Fate and
Transport
Properties

Estimated Initial Frac Tank Concentration in flowback (150% of
injected fluid volume) per coal seam per 20% of mass returned
calculated using equation: Frac Tank Concentration =
FBconcentration (mg/L)/ FB dilution 150% x percent mass returned
(mg/L) x Biodegradation (half life)(mg/l)
Temporal Scenario (days)

Fluids
Tributyl tetradecyl phosphonium chloride
Notes:
mg/l = milligrams per liter
NA = not applicable
FB = Flowback

81741‐28‐8

0.28

Half‐Life (days)
150

0
0.038

150
0.019

Attachment 3, Table 2
Comparison of Theoretical Concentrations of COPCs to Drinking Water Guidelines
Stimulation Fluids

Frac Tank

Constituent Name

Tributyl tetradecyl phosphonium chloride
Notes:
mg/l = milligrams per liter

CAS No.

81741‐28‐8

Estimated concentration
in pre‐injection fluid
systems (mg/L)
0.28

Fate and
Transport
Properties

Estimated Initial Frac Tank
Concentration in flowback Including Drinking Water
Biodegredation Half‐Life (mg/l)
Screening Level
(mg/L)
Temporal Scenario (days)

Half‐Life (days)

0

150

150

0.038

0.019

0.03

Ratio of COPC Concentrations and
Screening Criteria (Ratio greater than
one = unacceptable potential risk)
Temporal Scenario (days)
0

150

1.3E+00

6.3E‐01

Attachment 3, Table 3
Comparison of Theoretical Concentrations of COPCs to PNECs (Water)
Stimulation Fluids
Frac Tank

Constituent Name

Tributyl tetradecyl phosphonium chloride
Notes:
mg/l = milligrams per liter

CAS No.

81741‐28‐8

Estimated concentration
in pre‐injection fluid
systems (mg/L)

0.28

Fate and
Transport
Properties

Estimated Initial Vendor Chemical
Concentration In Flowback
Including Biodegredation Half‐ PNEC aquatic
Life (mg/l)
(mg/L)
Temporal Scenario (days)

Half‐Life (days)

0

150

150

0.038

0.019

1.90E‐05

Ratio of COPC Concentrations and Screening
Criteria (Ratio greater than one = unacceptable
potential risk)
Temporal Scenario (days)
0

150

2.0E+03

9.9E+02

Attachment 3, Table 4
Summary of Theoretical Concentrations of Vendor Chemicals in Soils Irrigated with Flowback Water
Stimulation Fluids
Frac Tank

Constituent Name

Tributyl tetradecyl phosphonium chloride

CAS No.

81741‐28‐8

Estimated Vendor Chemical
Estimated Vendor Chemical
Estimated Initial Vendor Chemical
Estimated Initial Vendor Chemical
Concentration in Soils Due to
Concentration in Soils Due to
Concentration In flowback Including Concentration In flowback Including
Incidental Release from Frac tank Incidental Release from Frac tank
Biodegredation Half‐Life (mg/l)
Biodegredation Half‐Life (mg/l)
(Day 0 Aqueous EPC) (mg/kg) (a) (Day 150 Aqueous EPC) (mg/kg) (a)
Day 0
Day 150
0.038
0.019
1,612
806
y

Notes:
mg/l = milligrams per liter
a/ Volume of Frac Tank = 9000000 L

g

Attachment 3, Table 5
Summary of Theoretical Concentrations of Vendor Chemicals in Soils Irrigated with Flowback Water
Stimulation Fluids
Irrigation with Flowback Water
Constituent Name

Tributyl tetradecyl phosphonium chloride
Notes:

CAS No.

81741‐28‐8

Estimated Initial Vendor Chemical
Concentration In flowback Including
Biodegredation Half‐Life (mg/l) (a)

Estimated Initial Vendor Chemical
Concentration In flowback Including
Biodegredation Half‐Life (mg/l) (a)

Day 0
0.0038

Day 150
0.0019

Estimated Vendor Chemical
Estimated Vendor Chemical
Concentration in Irrigated Soils
Concentration in Irrigated Soils
(Day 0 Aqueous EPC) (mg/kg) (b) (Day 150 Aqueous EPC) (mg/kg) (b)
0.29

0.14

Attachment 3, Table 6
Comparison of Theoretical Concentrations of COPCs to PNECs (Solid)
Stimulation Fluids
Frac Tank Incident Release

Constituent Name

Tributyl tetradecyl phosphonium chloride

CAS No.

81741‐28‐8

Estimated Vendor Chemical Estimated Vendor Chemical
Concentration in Soils from Concentration In Soils from
Frac Tank Release (Day 0 Frac Tank Release (Day 150
EPC) (mg/kg)
EPC) (mg/kg)
1,612

806

PNECsoil
(mg/kg)
1.3E+01

Ratio of COPC Concentrations and Screening
Criteria (Ratio greater than one =
unacceptable potential risk)
Day 0

Day 150

1.2E+02

6.2E+01

Produced Water Irrigation Scenario

Constituent Name

Tributyl tetradecyl phosphonium chloride
Notes:
mg/kg = milligrams per kilogram

CAS No.

81741‐28‐8

Estimated Vendor Chemical Estimated Vendor Chemical
Concentration in Soils from Concentration in Soils from
Pond Irrigation (Day 0 EPC) Pond Irrigation (Day 150
(mg/kg)
EPC) (mg/kg)
0.29

0.14

PNECsoil
(mg/kg)
1.3E+01

Ratio of COPC Concentrations and Screening
Criteria (Ratio greater than one =
unacceptable potential risk)
Day 0

Day 150

2.2E‐02

1.1E‐02

Attachment 3, Table 7
Risk Estimates for Small Mammal from Vendor Chemicals in Stimulation Fluids

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.

Mammal NOAEL
Test Animal

Mammal NOAELt
8.66

81741‐28‐8

Animal

Body Weight (kg)

Rat

0.35

Notes:
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
CAS = Chemical Abstracts Service
kg = kilogram
NA = not applicable
NOAEL = No observed adverse effect level
NOAELt = No observed adverse effect level test animal
NOEC = no observed effect concentration
TRV = toxicity reference value

Exposure Route

Parameter Code

Parameter Definition

Avian NOAEL
Test Animal

Avian
NOAELt 1
1980

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Units (a)

Parameter Value

IR‐S

Ingestion rate soil

kg/day

0.000274

IR‐F

Ingestion rate food

kg/day

0.00137

HR

Home Range ratio

unitless

0.25

BW

Body weight

kg

0.80

Ingestion

𝑁𝑂𝐴𝐸𝐿

∗

Mammal
Northern Quoll

Animal

Body Weight (kg)

Body Weight

Derived TRV

Body Weight (kg)

Derived TRV

Bobwhite Quail

0.178

0.8

7.0E+00

0.39

1.6E+03

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Source (b)
Calculated with average ingestion rate (2.74 g/day) and assumption of 10% soil intake
through ingestion.1
Calculated with average ingestion rate (2.74 g/day) and assumption of diet composition of
50% earthworms (USEPA, 1993).1
The home range for Northern quoll varies from 10 ha to 1000 ha, depending upon
habitat. Given that the well leases range from 1 ha to 2.5 ha, a conservative home range
ratio of 0.25 is assumed.2
Average body weight from Menkhorst & Knight 2001. Weight ranges from 0.7 kg to 0.1
kg.3

Notes:
a/ Units:
kg = kilogram
kg/day = kilograms per day
b/ Source:
1 ‐ USEPA. (1993) Wildlife Exposure Factors Handbook United States Environmental Protection Agency
Office of Research and Development. EPA/600/R‐93/187. December 1993.
2 ‐ Australian Government Department of the Environment."Pseudomys pilligaensis".
Available online at: http://www.environment.gov.au/cgi‐bin/sprat/public/publicspecies.pl?taxon_id=99 . Retrieved 2 June 2015.
3 ‐ Menkhorst, Peter; Knight, Frank (2001). A field guide to the mammals of Australia.
South Melbourne, Australia: Oxford University Press. pp. 194–195. ISBN 019550870X.
g/day = grams per day
ha = hectare

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.
81741‐28‐8

EPC 1 Day 0

EPC 1 Day 150

Toxicity

CS (mg/kg)
2.9E‐01

CS (mg/kg)
1.4E‐01

TRVs
7.0E+00

Notes:
1/ EPC is estimated concentration in irrigated soils presented in Attachment 3, Table 5.
CAS = Chemical Abstracts Service
CS = concentration in soil
EPC = exposure point concentration
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilograms per day
NA = not applicable
TRV = toxicity reference value

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

𝐸𝑃𝐶 𝑥 𝐼𝑅

𝑆

Total Intake
(mg/kg/day)
Day 0
1.5E‐04

𝐸𝑃𝐶 𝑥 𝐼𝑅
𝐵𝑊

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

𝐹

𝑥 𝐻𝑅

Avian Receptor
Cattle Egret

Hazard Quotient
Incidental Ingestion
2.1E‐05

Total Intake
(mg/kg/day)
Day 150
7.4E‐05

Hazard Quotient
Incidental Ingestion
1.0E‐05

Attachment 3, Table 8
Risk Estimates for Avian Receptor from Vendor Chemicals in Stimulation Fluids

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.

Mammal NOAEL
Test Animal

Mammal NOAELt
8.66

81741‐28‐8

Animal

Body Weight (kg)

Rat

0.35

Notes:
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
CAS = Chemical Abstracts Service
kg = kilogram
NA = not applicable
NOAEL = No observed adverse effect level
NOAELt = No observed adverse effect level test animal
NOEC = no observed effect concentration
TRV = toxicity reference value

Exposure Route

Parameter Code
IR‐S

Parameter Definition
Ingestion rate soil

1980.0

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Units (a)
kg/day

Avian NOAEL
Test Animal

Avian
NOAELt 1

𝑁𝑂𝐴𝐸𝐿

∗

Mammal
Northern Quoll

Animal

Body Weight (kg)

Body Weight

Derived TRV

Body Weight (kg)

Derived TRV

Bobwhite Quail

0.178

0.8

7.0E+00

0.39

1.6E+03

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Parameter Value
0.031

Source (b)
BPJ
The Cattle Egret feeds mostly on grasshoppers, other insects, and small mammals
(Marchant& Higgins, 1990). For this evalution, diet is assumed to consist entirely of
earthworms (BPJ) to link the potential COPCs in soil and feed habits of egret. The
ingestion rate is calculated using USEPA T‐REX model equations.

IR‐F

Ingestion rate food

kg/day

0.157

HR
BW

Home Range ratio
Body weight

unitless
kg

0.5
0.390

PR

Prey Ratio

unitless

0.50

Ingestion

BPJ
Siegfried, 1969
The cattle egret mainly consumes insects; a prey ratio of 0.5 is conservatively assumed
and likely overestimates potential consumption of worms.

Notes:
a/ Units:
kg/day = kilograms per day
kg = kilogram
b/ Source:
BPJ ‐ Best Professional Judgement
W.R. Siegfried (1969) Energy Metabolism of the Ca le Egret, ZoologicaAfricana, 4:2, 265‐273, DOI: 10.1080/00445096.1969.11447375
Marchant & Higgins (1990). Handbook of Australian, New Zealand and Antarc c Birds : Volume 1: Ra tes to Ducks : Part B: Australian Pelican to Ducks
COPC = constituent of potential concern
USEPA = United States Environmental Protection Agency

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.
81741‐28‐8

EPC 1 Day 0

EPC 1 Day 150

Toxicity

CS (mg/kg)
2.9E‐01

CS (mg/kg)
1.4E‐01

TRVs
1.6E+03

Notes:
1/ EPC is estimated concentration in irrigated soils presented in Attachment 3, Table 5.
CAS = Chemical Abstracts Service
CS = concentration in soil
EPC = exposure point concentration
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilograms per day
NA = not applicable
TRV = toxicity reference value

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

𝐸𝑃𝐶 𝑥 𝐼𝑅

𝑆

Total Intake
(mg/kg/day)
Day 0
4.0E‐02

𝐸𝑃𝐶 𝑥 𝐼𝑅
𝐵𝑊

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

Hazard Quotient
Incidental Ingestion
2.5E‐05

𝐹 𝑥 𝑃𝑅 𝑥 𝐻𝑅

Avian Receptor
Cattle Egret

Total Intake
(mg/kg/day)
Day 150
2.0E‐02

Hazard Quotient
Incidental Ingestion
1.2E‐05

Attachment 3, Table 9
Risk Estimates for Kangaroo from Vendor Chemicals in Ponded Irrigation Water
Stimulation Fluids

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.
81741‐28‐8

Mammal NOAEL
Test Animal

Mammal NOAELt
8.66

Animal

Body Weight (kg)

Rat

0.35

Notes:
NOAELt = No observed adverse effect level test animal
kg = kilogram
NA = not applicable
TRV = toxicity reference value
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
Exposure Route

Ingestion

Parameter Code
IR
EF
ED
BW
AT‐NC

Parameter Definition
Ingestion rate
Exposure frequency
Exposure duration
Body weight
Averaging time ‐ noncancer

Mammal
Kangaroo
Body Weight
25.00

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Units (a)
l/day
day/yr
yr
kg
days

Parameter Value
3
7
1
25
365

𝑁𝑂𝐴𝐸𝐿

Derived TRV
2.98

∗

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Source (b)
Fleming, 2001
BPJ
BPJ
Fleming, 2001
Fleming, 2001

Notes:
a/ Units:
l/day = litres per day
day/yr = days per year
yr = year
kg = kilogram
b/ References:
BPJ ‐ Best Professional Judgement
Fleming, 2001
Fleming, Peter; Laurie Corbett, Robert Harden, Peter Thomson (2001). Managing the Impacts of
Dingoes and Other Wild Dogs. Commonwealth of Australia: Bureau of Rural Sciences.

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.
81741‐28‐8

EPC 1
Day 0
CW (mg/l)
0.0038

Notes:
CW = concentration in water
𝐸𝑃𝐶 𝐼𝑅 𝐸𝐹 𝐸𝐷
𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
EPC = exposure point concentration
𝑑𝑎𝑦𝑠
𝐵𝑊 𝐸𝐷 𝑥 365
mg/kg/day = milligrams per kilograms per day
𝑦𝑒𝑎𝑟
mg/l = milligrams per liter
NA = not available/applicable
TRV = toxicity reference value
1/ EPC is produced water concentration in Table 5 for Day 0 and Day 150

EPC 1
Day 150
CW (mg/l)
0.0019

Toxicity
TRVs
3.0E+00

Total Intake
(mg/kg/day)
Day 0
8.7E‐06

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

Hazard Quotient
Ingestion
2.9E‐06

Total Intake
(mg/kg/day)
Day 150
4.3E‐06

Hazard
Quotient
Ingestion
2.9E‐06

Attachment 3, Table 10
Risk Estimates for Dingo from Vendor Chemicals in Ponded Irrigation Water
Stimulation Fluids

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.

Mammal NOAELt

81741‐28‐8

8.66

Mammal NOAEL
Test Animal
Animal

Body Weight (kg)

Rat

0.35

Notes:
NOAELt = No observed adverse effect level test animal
kg = kilogram
NA = not applicable
TRV = toxicity reference value
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
Exposure Route

Ingestion

Parameter Code
IR
EF
ED
BW
AT‐NC

Parameter Definition
Ingestion rate
Exposure frequency
Exposure duration
Body weight
Averaging time ‐ noncancer

Units (a)
l/day
day/yr
yr
kg
days

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Parameter Value
0.75
7
1
13
365

Mammal
Dingo
Body Weight
13.00

𝑁𝑂𝐴𝐸𝐿

Derived TRV
3.51

∗

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Source (b)
Dawson, 1995
BPJ
BPJ
Dawson, 1995
Dawson, 1995

Notes:
a/ Units:
l/day = litres per day
day/yr = days per year
yr = year
kg = kilogram
b/ References:
BPJ ‐ Best Professional Judgement
Dawson, 1995
Dawson, Terence J. (1995). Kangaroos: Biology of the Largest Marsupials. Cornell University Press,
Ithaca, New York. Second printing: 1998. ISBN 0‐8014‐8262‐3.

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.
81741‐28‐8

EPC 1
Day 0
CW (mg/l)
0.0038

Notes:
CW = concentration in water
𝐸𝑃𝐶 𝐼𝑅 𝐸𝐹 𝐸𝐷
𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
EPC = exposure point concentration
𝑑𝑎𝑦𝑠
𝐵𝑊 𝐸𝐷 𝑥 365
mg/kg/day = milligrams per kilograms per day
𝑦𝑒𝑎𝑟
mg/l = milligrams per liter
NA = not available/applicable
TRV = toxicity reference value
1/ EPC is produced water concentration in Table 5 for Day 0 and Day 150

EPC 1
Day 150
CW (mg/l)
0.0019

Toxicity
TRVs
3.5E+00

𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

Total Intake
(mg/kg/day)
Day 0
4.2E‐06

Hazard Quotient
Ingestion
1.2E‐06

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Total Intake
(mg/kg/day)
Day 150
2.1E‐06

Hazard Quotient
Ingestion
1.2E‐06

Attachment 3, Table 11
Risk Estimates for Cattle from Vendor Chemicals in Livestock Water
Stimulation Fluids

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.
81741‐28‐8

Mammal NOAEL
Test Animal

Mammal NOAELt

Animal

Body Weight (kg)

Rat

0.35

8.66

Notes:
NOAELt = No observed adverse effect level test animal
kg = kilogram
NA = not applicable
TRV = toxicity reference value
1/ If an avian NOAEL was not available, the mammal NOAEL was used to derive the TRV for the avian receptor.
Exposure Route

Ingestion

Parameter Code
IR
EF
ED
BW
AT‐NC

Parameter Definition
Ingestion rate
Exposure frequency
Exposure duration
Body weight
Averaging time ‐ noncancer

Mammal
Kangaroo
Body Weight
454.00

𝐷𝑒𝑟𝑖𝑣𝑒𝑑 𝑇𝑅𝑉

Units (a)
l/day
day/yr
yr
kg
days

Parameter Value
86
7
1
454
365

𝑁𝑂𝐴𝐸𝐿

Derived TRV
1.44

∗

𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑒𝑠𝑡
𝐵𝑜𝑑𝑦 𝑊𝑒𝑖𝑔ℎ𝑡𝑟𝑒𝑐𝑒𝑝𝑡𝑜𝑟

Source (b)
API, 2004
BPJ
BPJ
API, 2004
API, 2004

Notes:
a/ Units:
l/day = litres per day
day/yr = days per year
yr = year
kg = kilogram
b/ References:
BPJ ‐ Best Professional Judgement
API, 2004
API. (2004). Risk‐Based Screening Levels for the Protection of Livestock Exposed to Petroleum Hydrocarbons,
Regulatory Analysis and Scientific Affairs No. 4733 July 2004.

Constituent Name
Tributyl tetradecyl phosphonium chloride

CAS No.
81741‐28‐8

EPC 1
Day 0
CW (mg/l)
0.0038

Notes:
CW = concentration in water
𝐸𝑃𝐶 𝐼𝑅 𝐸𝐹 𝐸𝐷
𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
EPC = exposure point concentration
𝑑𝑎𝑦𝑠
𝐵𝑊
𝐸𝐷 𝑥 365
mg/kg/day = milligrams per kilograms per day
𝑦𝑒𝑎𝑟
mg/l = milligrams per liter
NA = not available/applicable
TRV = toxicity reference value
1/ EPC is produced water concentration in Table 5 for Day 0 and Day 150

EPC 1
Day 150
CW (mg/l)
0.0019

Toxicity
TRVs
1.4E+00

𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

Total Intake
(mg/kg/day)
Day 0
1.4E‐05

Hazard Quotient

𝑚𝑔
𝑘𝑔 𝑑𝑎𝑦
𝑚𝑔
𝑇𝑅𝑉
𝑘𝑔 𝑑𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Ingestion
9.5E‐06

Total Intake
(mg/kg/day)
Day 150
6.8E‐06

Hazard Quotient
Ingestion
9.5E‐06

Attachment 3, Table 12
Human Receptor Exposure Assumptions

Media

Exposure
Route

Ingestion

Soil

Dermal

Parameter Code
IR
EF
ED
RBA
BW
LT
AT‐NC
AT‐C
CF
SA
ABS
EF
ED
BW
LT
AT‐NC
AT‐C
AF
CF

Parameter Definition
Ingestion rate
Exposure frequency
Exposure duration
Relative bioavailability factor
Body weight
Lifetime
Averaging time ‐ noncancer
Averaging time ‐ cancer
Conversion factor
Surface area for contact (exposed)
Absorption Factor
Exposure frequency
Exposure duration
Body weight
Lifetime
Averaging time ‐ noncancer
Averaging time ‐ cancer
Soil Adherence Factor
Conversion factor

Units (a)

Parameter Value ‐
Resident

Source (b)

Parameter Value ‐
Agricultural Worker

Source (b)

mg/day
day/yr
yr
unitless
kg
yr
days
days
kg/mg
cm2/day
unitless
day/yr
yr
kg
yr
days
days
mg soil/cm2 skin
kg/mg

100
20
10
chemical‐specific
51
82
3,650
25,550
1.0E‐06
4,700
chemical‐specific
20
10
51
82
3,650
25,550
0.07
1.0E‐06

enHealth, 2012, USEPA, 2016
BPJ
BPJ
enHealth, 2012
(c) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(d) enHealth, 2012, USEPA, 2016
enHealth, 2012
BPJ
BPJ
(c) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(e) enHealth, 2012, USEPA, 2016
enHealth, 2012

100
4
35
chemical‐specific
85
79
12,775
25,550
1.0E‐06
5,664
chemical‐specific
4
35
85
79
12,775
25,550
0.08
1.0E‐06

enHealth, 2012
BPJ
BPJ
(f) enHealth, 2012
enHealth, 2012
(f) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(d) enHealth, 2012, USEPA, 2016
BPJ
BPJ
(f) enHealth, 2012
(f) enHealth, 2012
enHealth, 2012
enHealth, 2012
enHealth, 2012
(e) enHealth, 2012, USEPA, 2016
enHealth, 2012

Notes:
a/ Units:
cm/h = centimetre per hour
l/hr = litres per hour
hr/day = hours per day
l/cm3 = litre per cubic centimetre
day/yr = days per year
cm2/day = square centimetre per day
yr = year
mg soil/cm2 skin = milligrams soil per square centimetre skin
kg = kilogram
kg/mg = kilogram per milligram
cm2 = square centimetre
b/ References:
enHealth, 2012:
enHealth. (2012). Australian Exposure Factor Guidance. enHealth Subcommetee of the Australian
Health Protection Principal Committee, Canberra, Australia.
BPJ:
Best Professional Judgement
USEPA, 2016
USEPA. (2016). EPA‐Expo‐Box (A Toolbox for Exposure Assessors). Available at
http://www.epa.gov/expobox
c/ The body weight is the time weighted average calculated from enHealth exposure factors for a male or female child aged 8 to 18 years old
d/ Exposed body surface area is the time weighted average of head, forearms, hands, lower legs, and feet.
Forearms are considered 45% of arm surface area; lower leg is considered 40% of leg surface area (USEPA, 2016).
e/ Adherence factor calculated for exposed body part surface area is the time weighted average of head, forearms, hands, lower legs, and feet.
f/ Male exposure factor used based on enHealth recommendation.

Attachment 3, Table 13
Risk Estimates for Resident from Vendor Chemicals in Soils Irrigated with Permeate
Stimulation Fluids

Constituent Name
Tributyl tetradecyl phosphonium chloride

Constituent Name
Tributyl tetradecyl phosphonium chloride

Irrigated with Produced Water (Day 0 EPC)
Toxicity
Oral Intake
EPC (Day 0)
CAS No.
mg/kg‐day
CS (mg/kg)
RfDo
CADDoral
81741‐28‐8
0.29
9.0E‐03
3.1E‐08
Irrigated with Produced Water (Day 150 EPC)
Toxicity
Oral Intake
EPC (Day 150)
CAS No.
mg/kg‐day
CS (mg/kg)
RfDo
CADDoral
0.14
81741‐28‐8
9.0E‐03
1.5E‐08

𝑂𝑟𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒

Dermal Intake
CADDderm
1.01301E‐07

Dermal Intake
CADDderm
5.06505E‐08

Hazard Quotient
Incidental Ingestion
3.4E‐06

Dermal
1.1E‐05

Hazard Quotient
Incidental Ingestion
1.7E‐06

𝐸𝑃𝐶 𝑥 𝐼𝑅 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑅𝐵𝐴 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
𝐵𝑊 𝐴𝑇

Notes:
𝐸𝑃𝐶 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑆𝐴𝑒𝑥𝑝 𝑥 𝐴𝐹 𝑥 𝐴𝐵𝑆 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
CADD = chronic average daily dose
𝐷𝑒𝑟𝑚𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
CS = concentration in soil
𝐵𝑊 𝐴𝑇
EPC = exposure point concentration
mg/kg = milligrams per kilogram
NA = not available/applicable
RfDo = oral reference dose
Consistent with enHealth guidance a default value of 1 used for both the RBA and ABS values (see Table 12).

Dermal
5.6E‐06

Attachment 3, Table 14
Risk Estimates for Agricultural Worker from Vendor Chemicals in Soils Irrigated with Permeate
Stimulation Fluids

Constituent Name
Tributyl tetradecyl phosphonium chloride

Constituent Name
Tributyl tetradecyl phosphonium chloride

Irrigated with Produced Water (Day 0 EPC)
Toxicity
EPC (Day 0)
Oral Intake Dermal Intake
CAS No.
mg/kg‐day
CS (mg/kg)
RfDo
CADDoral
CADDderm
81741‐28‐8
0.29
9.0E‐03
3.7E‐09
1.67422E‐08
Irrigated with Produced Water (Day 150 EPC)
Toxicity
EPC (Day 150)
Oral Intake Dermal Intake
CAS No.
mg/kg‐day
CS (mg/kg)
RfDo
CADDoral
CADDderm
0.14
9.0E‐03
1.8E‐09
8.37109E‐09
81741‐28‐8

Hazard Quotient
Incidental Ingestion
4.1E‐07

Dermal
1.9E‐06

Hazard Quotient
Incidental Ingestion
2.1E‐07

𝐸𝑃𝐶 𝑥 𝐼𝑅 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑅𝐵𝐴 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙

𝑂𝑟𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
Notes:
𝐵𝑊 𝐴𝑇
CADD = chronic average daily dose
CS = concentration in soil
𝐸𝑃𝐶 𝑥 𝐸𝐹 𝑥 𝐸𝐷 𝑥 𝑆𝐴𝑒𝑥𝑝 𝑥 𝐴𝐹 𝑥 𝐴𝐵𝑆 𝑥 𝐶𝐹𝑠𝑜𝑖𝑙
𝐷𝑒𝑟𝑚𝑎𝑙 𝐼𝑛𝑡𝑎𝑘𝑒
EPC = exposure point concentration
𝐵𝑊 𝐴𝑇
mg/kg = milligrams per kilogram
NA = not available/applicable
RfDo = oral reference dose
Consistent with enHealth guidance a default value of 1 used for both the RBA and ABS values (see Table 12).

Dermal
9.3E‐07

