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1.0

INTRODUCTION

QGC has requested that Golder Associates Pty Ltd (Golder) undertake a hazard assessment of “Linear Gel
with Scale Inhibitor” proposed for operational use in QGC’s Queensland tenements. The assessment is in
regards to its potential toxicity to human health and ecotoxicity in aquatic and terrestrial environments.
This addendum presents the hazard assessment of three (3) chemicals, as identified in Table 1.

1.1

Background

Golder has previously assessed a number of hydraulic stimulation chemicals for human health and
ecological hazards for QGC. The assessments are documented in the report: Human Health and Ecological
Chemical Assessment – Hydraulic Stimulation Chemical Assessment – QGC Surat and Bowen Basin
Operation (Golder Ref. 127635006-004-R-Rev3) hereafter referred to as ‘HSCA report’. This assessment is
provided as an addendum to that report.

1.2

Chemicals to be assessed

QGC provided Golder with the Fluid Disclosure Report (FDR) for “Linear Gel with Scale Inhibitor”
The FDR has not been included in this report to maintain the privacy of
commercially sensitive information.
The chemicals listed in the FDR were review by Golder. These three (3) chemicals identified in Table 1 has
not previously assessed.
Table 1: Additional Stimulation Chemicals
CAS RN

Chemical Name

129898-01-7

2-propenoic acid; polymer with sodium phosphinate

10043-52-4

Calcium chloride

111-46-6

2;2”-oxydiethanol (impurity) (also called diethylenglycol, DEG)

Note: CAS RN - Chemical Abstracts Service Registry Number.

Golder understands that QGC propose to use the fluid “Linear Gel with Scale Inhibitor” in stimulation
activities. Golder understands that a Scale Inhibitor is a chemical agent added to a fluid system to retard or
prevent a deposit or coating forming on the surface of metal, rock or other materials during the stimulation
process. The service provider states that “scale is caused by a precipitation due to a chemical
reaction with the surface, precipitation caused by chemical reactions, a change in pressure or temperature,
or a change in the composition of a solution”.

1.3

Scope of Work

The approach applied for chemical hazard assessment is documented in the HSCA report (Golder, 2016).
This approach was applied to the hazard assessment of the chemicals listed in Table 1.
As a part of this assessment, the following scope of work was completed:




Preparation of a human health toxicological profile (results presented in Appendix A).




Mass balance calculations for the stimulation fluid identified in the FDR.

A review of environmental hazards (where possible) using measures of persistence (P),
bioaccumulation (B) and toxicity (T) (PBT) and preparation of chemical information sheets and hazard
summaries (results presented in Appendix B).

Preparation of this addendum.
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2.0
2.1

2-PROPENOIC ACID; POLYMER WITH SODIUM PHOSPHINATE
Overview

The polymer evaluated; 2-Propenoic acid; polymer with sodium phosphinate (CAS RN: 129898-01-7) is a
polymer containing phosphenic ester groups. Relevant information (molecular weight, chemical structure,
and residual monomer content, functional groups) were not available. Public domain information sources
were used to search for information on both the above polymer and a related polymer (2-Propenoic acid;
polymer with sodium phosphinate, CAS RN: 71050-62-9).
Based on the Safety Data Sheet, SDS (BWA 2012) the surrogate product ‘Belsperse 164’1 is described as a
colourless liquid with a slight odour. The product has a boiling point of 101 – 103 oC at 760 mm Hg and a
relative density of 1.20 – 1.24 at 20 oC. It is miscible with water and could diffuse in water. It is not readily
biodegradable and does not contain substances expected to be bio-accumulating. The product is stable
under normal temperate conditions and recommended use. Prolonged periods of excessive heat should be
avoided. Fire or high temperatures create toxic gases/vapours/fumes of carbon monoxide, carbon dioxide
and oxides of phosphorus. Materials to avoid include strong alkalis, organic and inorganic nitrites. ‘Belsperse
164’ is used as a scale control agent and dispersant, primarily in boilers and industrial cleaning.

2.2

Human Health

The muman Health Toxicity Profile for 2-Propenoic acid; polymer with sodium phosphinate is included in
Appendix A, with the results of the review summarised below.
Polymers of this type are classified as non-hazardous (BWA 2012). The US EPA does not identify any
specific human health alerts for such polymers (US EPA 2002). Generally polymers have a molecular weight
of greater than 1,000 and are poorly absorbed across biological membranes. For this reason polymers are
generally considered to be non-hazardous. Consistent with this general rule and based on the literature
search conducted, the polymer has an oral LD50 of > 5,000, is non irritating to skin and eyes, not a skin
sensitiser, did not cause repeat dose toxicity at low doses (NOEL 100 mg/kg/day in a 90 day toxicity study)
and was negative in standard genotoxicity assays. The SDS (BWA 2012) states that the substance has no
evidence of carcinogenic properties. Although the above is consistent with a Hazard Band of 0 given the
uncertainty on the polymer characteristics and missing data points (no data or insufficient data for some of
the health end-points has resulted in a data confidence of 58%) a Hazard Band of 1 (0 = lowest ranking and
4 = highest ranking) was assigned.

2.3

Ecotoxicology

No chemical-specific data on 2-propenioc acid; polymer with sodium phosphinate were found during the
preparation of this addendum. As a result no Chemical Information Sheet is provided for this chemical.
Golder conducted searches of publicly available information sources using the chemical name and the CAS
Registry number. The searches undertaken, along with the results of the searches, are summarised below
(results are current as of 30 January 2015). Searches included the following (listed in alphabetical order):



ChemIDplus United States National Library of Medicine. (http://chem.sis.nlm.nih.gov/chemidplus/rn/)

 Limited information found – molecular formula.



Ecological Structure Activity Relationships ECOSAR™ software version 1.11 dated July 2012
(ECOSAR). (http://www.epa.gov/oppt/newchems/tools/21ecosar.htm)

 No CAS match found



European Commission - European Chemicals Bureau IUCLID Dataset (IUCLID)
(http://esis.jrc.ec.europa.eu)

1

The SDS for the product ‘Belsperse 164’ was found following a general internet search. The chemical name on the SDS is the same (‘2-Propenoic acid; polymer with sodium
phosphinate’) but the CASRN provided differs (71050-62-9). Although the CASRNs are different, as the chemical names are identical it is inferred that the chemicals are similar and
therefore CASRN 71050-62-9 is a suitable surrogate for CASRN 129898-01-7.
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 No records found



Hazardous Substances Data Bank (HSDB) (http://toxnet.nlm.nih.gov/)

 No records found



Organisation for Economic Co-orporation and Development (OECD) QSAR Toolbox 3.1.0.21. QSAR
Toolbox (2013) (www.oecd.org/env/exitingchemicals/qsar)

 No information found



Society of Environmental Toxicology and Chemistry (SETAC) Journal Publication (http://www.setac.
org)

 No records found



United States Environmental Protection Agency (USEPA) ECOTOXicology Database Version 4.0.
(http://cfpub.epa.gov/ecotox/)

 No records found



United States Environmental Protection Agency Exposure Tools and Assessment EPISUITE v4.1.
(EPISUITE) (http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm)

 No CAS match found



World Health Organisation Environmental Health Criteria (WHO EHC)
(http://www.who.int/ipcs/publications/ehc.en/)

 No records found
A general internet search located a United States EPA (USEPA 2002) publication on phosphinate esters.
This publication describes this group of chemicals as organic compounds that are solid at room temperature.
Toxicity for phosphinate esters is correlated to, and limited by the octanol/water partition coefficient (Kow).
Generic discussion of aquatic toxicity was summarised as follows: a log Kow of greater than 5 resulting in
limited toxicity in fish and invertebrates during acute exposures and a log Kow of greater than 6.4 resulting in
limited acute toxicity in green algae. Additionally, at a molecular weight of greater than 1,000 phosphinate
esters are considered to be non-toxic due to their size (which limits the potential to cross cell membranes)
and therefore lack of absorption. If released to water phosphinate esters will hydrolyze. The speed of
hydrolysis is correlated with pH; the more alkaline the faster the rate of hydrolysis. The SDS for the product
‘Belsperse 164’ indicates the polymer is not readily biodegradable and does not contain substances
expected to bioaccumulate.
In the absence of chemical-specific information on 2-propenioc acid; polymer with sodium phosphinate, and
based on consideration of generic information on phosphinate esters, 2-propenioc acid; polymer with sodium
phosphinate and the information on ‘Belsperse 164’, this chemical is expected to pose a low hazard to
aquatic and terrestrial receptors. Toxicity is expected to be low, persistence is expected to be moderate and
bioaccumulation potential is expected to be low.

3.0
3.1

CALCIUM CHLORIDE
Overview

Calcium chloride is an odourless and white inorganic salt with a molecular weight of 110.984 (OECD, 2002).
The molecular structure is presented in Figure 1. Commercially it is supplied as flakes, pebbles, pellets,
powders and solutions with varying concentrations. It is freely soluble in water and has a water solubility of
745 g/L at 20 °C (OECD, 2002). The substance is very soluble in ethanol and soluble in methyl carbonate
and acetic acid. As calcium chloride is readily dissociated into calcium and chloride ions in water these
physicochemical properties indicate that when released into the environment it is distributed into the water
compartment in the form of calcium and chloride ions (OECD, 2002).
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Figure 1: Molecular structure of calcium chloride

3.2

Human Health

The Human Health Toxicity Profile for calcium chloride is included in Appendix A, with the results of the
review summarised below.
Calcium and chloride ions are essential constituents of the body of all animals. Calcium is essential for the
formation of skeletons, neural transmission, muscle contraction, coagulation of the blood and many other
biological processes. Chloride is required for regulating intracellular osmotic pressure and an ionic buffer. As
calcium chloride is readily dissociated, the substance will likely be found as calcium and chloride ions within
the body. Calcium chloride has been ranked in Hazard Band 3 (0 = lowest ranking and 4= highest ranking),
due to the observed irreversibility of eye effects. It is classified as causing serious eye irritation. Based on the
eye studies undertaken on rabbits some of the eye irritation parameters (cornea, iris and conjunctivae
irritation effects) were not fully reversible within 21 days.

3.3

Ecotoxicology

An environmental hazard assessment was undertaken on calcium chloride, based on persistence (P),
bioaccumulation (B) and toxic (T) potential (hereafter referred to as PBT). The environmental hazard
assessment categorizes a chemical as having potential to pose a high, moderate or low hazard to the
environment.
The chemical information sheet or ecotoxicology profile for calcium chloride (provided in Appendix B)
presents the available physical and chemical information, in addition to available ecotoxicological data for
freshwater organisms.
An overall score (the environmental hazard score) for calcium chloride was calculated based on toxicity
scores alone. Calcium chloride is inorganic so it has not been scored for bioaccumulation potential2.
Additionally calcium chloride is highly water soluble, readily dissolves and dissociates in aquatic systems,
and as such it was not scored for persistence. Table 3 below summarises the overall hazard score for
calcium chloride.
Table 2: Toxicity score for calcium chloride
Chemical

Calcium chloride

Bioaccumulation
Score

Persistence
Score

Toxicity
Score

Overall Hazard
Score

NA

NA

1

1

NA = not applicable

Based on the PBT assessment, calcium chloride has been given an overall hazard score of 1 (1 = lowest,
3 = highest), indicating that is expected to pose a low hazard to the aquatic environment. The low hazard
classification was based on chronic toxicological effects (no observed effect concentration (NOEC) and
lowest observed effect concentration (LOEC)) in a freshwater fish, invertebrates and plants and acute toxicity
in freshwater fish and invertebrates.
On the basis of the toxicological results in freshwater fish, invertebrates and plants, and that the chemical
rapidly dissolves and dissociates in aquatic systems, the low hazard classification for ecological effects of
calcium chloride is considered to be appropriate.

2

Guidance for hazard assessment of inorganic chemical is lacking.
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3.3.1

Terrestrial toxicity assessment

The chemical information sheet on calcium chloride presents the available physical and chemical information
in addition to available ecotoxicological data for terrestrial organisms.
For calcium chloride the only terrestrial toxicity data available was for mammals, with the lowest mammalian
LD50 (oral) being 507 mg/kg/bw for rabbits.
Calcium chloride rapidly dissolves in water and dissociates into calcium and chloride ions. It does not adsorb
to soil, although once dissociated the calcium ion may bind to soil or form stable salts with sulphate and
carbonate ions. Calcium chloride has not been found to bioaccumlate. Based on its physical and chemical
characteristics the potential for exposure to terrestrial organisms is considered to be low.
Calcium chloride presents a low hazard to terrestrial receptors.

4.0
4.1

2,2”-OXYDIETHANOL
Overview

2,2”-oxydiethanol, commonly referred to as diethylene glycol or DEG, is a colourless, odourless, viscous and
hygroscopic liquid (NICNAS, 2009). It has a sharply sweetish taste, a molecular weight of 106.12, a density
of 1.1197 g/cm3 (at 15 °C) with a melting point of -10.4 °C, and a boiling point of 245.8 °C (NICNAS, 2009).
The substance is soluble in ethanol, ethyl ether and chloroform and is practically insoluble in benzene and
carbon tetrachloride. DEG is miscible with water, alcohol, ether, acetone, ethylene glycol and immiscible with
toluene, petroleum, linseed or castor oil (NICNAS, 2009). It is extensively used in industrial and household
applications and it is also used in cosmetics for topical use (NICNAS, 2009). Due to potential health
concerns over ingestion of DEG, toothpaste containing DEG was withdrawn from Australian and overseas
markets in May-August 2007.

Figure 2: Molecular structure of 2,2”-oxydiethanol

4.2

Human Health

The Human Health Toxicity Profile for 2,2”-oxydiethanol (DEG) is included in Appendix A, with the results of
the review summarised below.
Oral exposure to DEG leads to rapid and almost complete absorption, as would be expected due to its
miscibility with water. Dermal exposure results in slow and incomplete absorption. DEG is moderately toxic
under acute exposures. Humans are more sensitive to acute oral lethal effects of DEG than experimental
animals. Acute or chronic exposure to DEG can affect the kidney, nervous system, and, to a lesser extent,
the liver. Lethal doses are associated with renal failure and uraemic coma. DEG is classified as an organ
(kidney) toxicant following repeat exposure. DEG is not classified as a skin sensitiser but data is lacking for
respiratory sensitisation. DEG has been assigned a Hazard Band of 2 (0 = lowest ranking and 4 = highest
ranking), due to the adverse effects on kidney identified in repeat dose toxicity studies and acute lethality in
humans.

4.3

Ecotoxicology

An environmental hazard assessment was undertaken on 2,2”-oxydiethanol (DEG).
The Chemical Information Sheet or Ecotoxicology Profile for 2,2”-oxydiethanol (DEG, provided in Appendix
B) presents the available physical and chemical information, in addition to available ecotoxicological data for
freshwater organisms.
30 November 2016
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An overall score (the environmental hazard score) for 2,2”-oxydiethanol (DEG) was calculated based on the
bioaccumulation potential, persistence and toxicity. Table 3 below summarises the overall hazard score.
Table 3: Toxicity score for 2,2”-oxydiethanol, DEG
Chemical

2,2”-oxydiethanol (DEG)

Bioaccumulation
Score

Persistence
Score

Toxicity
Score

Overall Hazard
Score

1.3

1.0

1.0

1.1

If released into water, 2,2”-oxydiethanol (DEG) is not likely to accumulate in biota. Based on the PBT
assessment, 2,2”-oxydiethanol (DEG) has been assigned an overall hazard score of 1.1 (1 = lowest, 3 =
highest), indicating low hazard to the aquatic environment. The low hazard classification was based on a low
toxicity hazard, low persistence and low bioaccumulation potential.

4.3.1

Terrestrial toxicity assessment

The Chemical Information Sheet presents the physical and chemical information for 2,2”-oxydiethanol (DEG)
in addition to available ecotoxicological data for terrestrial organisms. For 2,2”-oxydiethanol (DEG) terrestrial
toxicity data were available for mammals and were modelled for invertebrates (earthworms) and plants
(lettuce).
Table 4: Terrestrial toxicity data for 2,2”-oxydiethanol

2,2”-oxydiethanol (DEG)

Mammalian
LD50

Ecosar Earthworm
LD50

QSAR earthworm
LC50

QSAR lettuce
LC50

mg/kg

mg/L

mg/kg

mg/L

3,300

422.923

31.3

0.470

The terrestrial ecotoxicological data suggest low hazard to terrestrial receptors, with the exception of the
QSAR for lettuce which indicates a moderate to high hazard. Based on a Koc of 1, 2,2”-oxydiethanol (DEG)
is expected to have low to moderate mobility if released to soil, and high biodegradation rates (EPISUITE,
2011). Considered together, these data indicate a low to moderate potential hazard to terrestrial receptors.

5.0

MASS BALANCE

A FDR was provided to Golder for the fluid “Linear Gel with Scale Inhibitor”. The FDR has not been included
in this report to maintain the privacy of commercially sensitive information. The fluid disclosure provides the
total volume of each fluid, a list of individual chemical names/CAS numbers and estimations of mass
fractions (%), mass (kg) and volume (L) of each component.
These fluid components were divided into chemical additives, proppants and water, and the estimated mass
of each fluid is summarised in Table 5. Due to the preparation method and injection protocols, it is assumed
that concentrations reported in Table 5 would vary.
The fluid disclosure sheets indicates that the components listed are based on 0.8 megalitres (ML) of fluid.
However, QGC indicated that the injected total volumes per well could range from 0.3 to 7 ML of fluid
(Kearney 2015, pers. comm). Therefore, the mass of additives, proppants and water added per stimulation
have also been calculated using the upper and lower range of injected total volumes (Table 5).
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Table 5: Indicative Component Mass per Stimulation Stage
Fluid System

Linear Gel with Scale
Inhibitor

Typical fluid Volume1

794 936 L (0.8 ML)

Mass calculated using a range of injected
total volumes per well
0.3 ML of fluid

7 ML of fluid

Additives

5 368 kg (< 1%)

~ 2 013 kg

~46 968 kg

Proppant

181 678 kg (~19 %)

~ 68 129 kg

~1 589 685 kg

Water*

789 532 kg (~81 %)

~ 296 074 kg

~ 6 908 403 kg

Notes: Fluid volume for stimulation, as indicated in the service provider’s disclosure statement.

The hydraulic stimulation fluid comprises predominantly water (~ 81%), with a secondary component
consisting of proppant (~ 19%) and a minor fraction which consists of additives (< 0.6%).
Following completion of the hydraulic stimulation process, a percentage fraction of the injected hydraulic
stimulation fluids are recovered upon flowback and production of the well. However, it should be noted that
most of the additives would have undergone chemical transformations in the sub-surface. In addition, the
formation also contributes a certain amount of water and dissolved salts to the flowback and production of
the well. If it is conservatively assumed that 20% of the hydraulic stimulation fluid volume remains in the
formation (reasonable “worst case”) this would correspond to a maximum of approximately 1 074 kg of
chemical additives, excluding proppant, per well based on 0.8 ML of stimulation fluid. Based on the varying
stimulation fluid volumes of 0.3 ML to 7 ML, this mass could range from 403 kg to 9 394 kg of chemical
additives.

6.0

UNCERTAINTY ANALYSIS

The evaluation of the human health and ecological hazards is limited to the quantity and quality of
information available in the information sources reviewed and the literature received by Golder from the
provider. A measure of the data completeness across the toxicological and hazard parameters used has
been estimated expressed as a percentage of the parameters for which data were available. These are
presented in each summary in Appendix A and Appendix B.
An assessment of the quality of the available data is beyond the scope of this work. In the absence of such a
review Golder has relied on primary literature sources from established, robust and reputable sources such
as the WHO, Organisation for Economic Cooperation and Development (OECD) and US EPA where
available. As new toxicological data are generated and become available in the published literature, the
information presented in this hazard evaluation and the associated conclusions may be subject to change.
On this basis the hazard profiles are dated to enable future review as may be appropriate. This is particularly
pertinent across human health parameters within the highest Hazard Band category (4) which includes such
areas as endocrine disruption potential and carcinogenicity. It is noted that no chemical in this addendum
was assigned a Hazard Band category of 4.

7.0

EXCLUSIONS

This document provides a hazard assessment which reflects the potential concerns associated with the
intrinsic toxicity of the substances reviewed. This does not include exposure assessment considerations that
may realise the expression of this toxicity, however, comment is made to place exposures into perspective
associated with fate and transport properties and specific physico-chemical properties.
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8.0

CONCLUSIONS

Table 6 and Table 7 summarise the outcomes of the human health and ecological toxicity reviews,
respectively.
Table 6: Summary of Human Health Toxicity Hazard Band Ranking
Compound

Human Health
Hazard Band1

Comment

2-propenoic acid;
polymer with
sodium
phosphinate

1

The available information is consistent with a ranking of Hazard
Band 0. However, given the uncertainty on the polymer
characteristics and missing data points a Hazard Band of 1 was
assigned (See Human Health Toxicity Profile for further detail,
Appendix A).

Calcium chloride

3

It is classified as causing serious eye irritation. Based on the eye
studies undertaken on rabbits some of the eye irritation parameters
were not fully reversible within 21 days.

2,2”-oxydiethanol
(impurity) (also
called
diethylenglycol)

2

Ranking based on adverse effects on kidney identified in repeat
dose toxicity studies and acute lethality in humans.

Note: 1. A ranking of 0 represents the lowest toxicity and 4 represents the highest toxicity.

Table 7: Summary of Ecotoxicology Ranking
Compound

2-propenoic acid;
polymer with
sodium
phosphinate

Calcium chloride

2,2”-oxydiethanol
(impurity)

Aquatic
Toxicity

Comment

Terrestrial
Toxicity

Comment

Low

Data Lacking. Based on
general information
expected to pose a low
hazard to aquatic and
terrestrial receptors.
Toxicity is expected to be
low and persistence and
bioaccumulation potential
are similarly expected to
be low.

Low

Data Lacking. Based on
general information expected
to pose a low hazard to
aquatic and terrestrial
receptors. Toxicity is expected
to be low and persistence and
bioaccumulation potential are
similarly expected to be low.

Low

Based on toxicological
results in freshwater fish,
invertebrates and plants
and that the chemical
rapidly dissolves and
dissociates in aquatic
systems

Low

Based on its physical and
chemical characteristics the
potential for exposure to
terrestrial organisms is
considered to be low.

Low

Based on expected low
toxicity hazard, low
persistence and low
bioaccumulation

Low
to
moderate

Based on expected low toxicity
generally, low to moderate
mobility if released to soil and
high biodegradation rates.

The overall conclusions of the Human Health and Ecological Chemical Assessment – Hydraulic Stimulation
Chemical Assessment – QGC Surat and Bowen Basin Operation report (Golder, 2016) are not changed by
the outcomes of this assessment.
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9.0

LIMITATIONS

Your attention is drawn to the document - “Limitations”, which is included in Appendix C. The statements
presented in this document are intended to advise you of what your realistic expectations of this report
should be. The document is not intended to reduce the level of responsibility accepted by Golder, but rather
to ensure that all parties who may rely on this report are aware of the responsibilities each assumes in so
doing.
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APPENDIX A
Human Health Chemical Profiles
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Project number: 127635006
Project name: Chemical Hazard Assessment, Southwest Queensland
Client name: QGC
Name
Synonyms

2-Propenoic acid; polymer with sodium
phosphinate



2-Propenoic acid, polymer with sodium hypophosphite,
sodium salt; 2-propenoic acid polymer with sodium
hypophosphite, sodium salt

CAS number

129898-01-7
Surrogate CAS number: 71050-62-9

Molecular formula

(C3H4O2 H3O2P.Na)x.xNa
Surrogate: (C3H4O2 H3O2P.Na)x

2-propenoic acid

sodium hypophosphite

Molecular Structure of Monomer Units

Overview

References

2-Propenoic acid, polymer with sodium hypophosphite, sodium salt is a polymer with phosphinate
ester groups. The molecular weight, functional groups present or residual monomers are not
known.
Based on searches of specified data sources no toxicological information was found for 2Propenoic acid; polymer with sodium phosphinate for the CAS number 129898-01-7. All of the
information provided is based on a general internet search which identified the BWA Water
Additives (2012) Material Safety Data Sheet (MSDS) for the product ‘Belsperse 164’ and the
animal studies undertaken by Ciba-Geigy Corporation submitted to Toxic Substances Control Act
Test Submissions (TSCATS). Although in the MSDS and the TSCATS website the chemical name
is the same and identified as ‘2-Propenoic acid; polymer with sodium phosphinate’ the CAS
number provided refers to 71050-62-9. Therefore, all of the information provided in this profile is
based on the 2-Propenoic acid; polymer with sodium phosphinate that is listed under the CAS
71050-62-9. Although the CAS numbers are different provided that the chemical names are
identical it is inferred that the chemicals are similar and therefore CAS number 71050-62-9 is a
suitable surrogate.

BWA
(2012)
TSCATS
(2015)
NICNAS
(2015)
NSF (2007)

Based on the MSDS (BWA 2012) the surrogate product ‘Belsperse 164’ is described as a
o
colourless liquid with a slight odour. The product has a boiling point of 101 – 103 C at 760 mm Hg
o
and a relative density of 1.20 – 1.24 at 20 C. It is miscible with water which may spread in water.
It is not readily biodegradable and does not contain any substances expected to be bioaccumulating. The product is stable under normal temperate conditions and recommended use
and prolonged periods of excessive heat should be avoided. Fire or high temperatures create
toxic gases/vapours/fumes of carbon monoxide, carbon dioxide and oxides of phosphorus.
Materials to avoid include strong alkalis, organic and inorganic nitrites.

Ciba-Geigy
(1990)
US EPA
(2015)

For the product ‘Belsperse 164’ a NSF International/Nonfood Compounds Registration Program
(NSF 2007) letter is addressed to BWA Water Additives which lists that the product is acceptable
for the following uses; an ingredient in cleaning products to be used in and around food
processing areas (AX) where its use is not intended for direct food contact, as an ingredient for
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use in laundry products for fabrics contacting food and for fabrics not contacting food (BX),
ingredient in products used in inedible product processing areas, non-processing areas, and/or
exterior areas of food processing establishments (CX) provided that it is not used to mask odours
resulting from unsanitary conditions, for treatment of cooling and retort water (G5) in and around
food processing areas, treating boilers or steam lines (G6) where steam produced may contact
edible products and/or cooling systems where the treated water may not contact edible products
in and around food processing areas, as an ingredient for use in shell egg sanitizing products
(QX). Ciba-Geigy Corporation (1990) identifies the use of the product in water treatment
applications for calcium (scale) control in boilers.
2-Propenoic acid; polymer with sodium phosphinate (CAS number 129898-01-7) is listed in the
Australian Inventory of Chemical Substances (AICS). 2-Propenoic acid, polymer with sodium
phosphinate (1:1), (CAS number 71050-62-90 is listed under the US EPA (2015) Substance
Registry Services and it is exempt from reporting under the TSCA Inventory Update Rule.

Human Health Toxicity Summary

Reference

Carcinogenicity
The MSDS (BWA 2012) notes that the substance has no evidence of carcinogenic properties. No
further information/data was provided in the MSDS.

BWA
(2012)

The substance has not been evaluated by the International Agency for Research on Cancer
(IARC) as to its carcinogenicity.

IARC
(2014)

Mutagenicity/Genotoxicity
The MSDS (BWA 2012) states that the surrogate was not genotoxic in standard tests.

BWA
(2012)

Reproductive Toxicity
No information found.
Developmental Toxicity/Teratogenicity
No information found.
The TSCATS website shows that a neurotoxicity study was submitted by Ciba-Geigy Corporation
for the surrogate chemical, however no details/information was provided regarding the study.
Endocrine Disruption
The substance nor the surrogate have been identified in the European Commission (EC)’s report,
“Towards the establishment of a priority list of substances for further evaluation of their role in
endocrine disruption” as a substance of interest.
Acute Toxicity (oral, dermal, inhalation)
Not classified as acutely lethal by oral, dermal or inhalation route of exposure.
Oral median lethal dose (LD50) is reported as> 5000 mg/kg.
No data was found for dermal and inhalation exposure.
Chronic/repeat dose toxicity (oral, dermal, inhalation)
Based on the information provided by TSCATS (2015), Ciba-Geigy Corporation undertook a
subacute oral exposure study, where rats were administered 0-5000 mg/kg of the surrogate
substance per day for 4 weeks. At the highest exposure dose of 5000 mg/kg the results showed
adverse clinical signs, gross organ pathology and changes in blood biochemical parameters. The
No Observed Adverse Effect Level (NOAEL) of the study was 2000 mg/kg.

All
proposed
sources
All
proposed
sources
TSCATS
(2015)

EC (2000)

BWA
(2012)
TSCATS
(2015)
Ciba-Geigy
(1990)
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In a 13 week oral (gavage) study, the test substance (40% aqueous solution of the surrogate 2Propenoic acid, polymer with sodium hypophosphite) was administered to rats at doses of 100,
500 and 2500 mg/kg. Preliminary results at week 8 showed treatment related signs of
osteomalacia associated with hyperphosphate and calciuria developing in animals of both sexes.
No significant changes were apparent in blood calcium and phosphate concentrations. The report
notes that the full study report is expected to be available in July 1990.

BWA
(2012)

Golder could not find the final study report however the MSDS (BWA 2012) appears to refer to this
same study as it references a 90 day rats oral toxicity study including the same doses of 100, 500
and 2500 mg/kg. The MSDS reports a No Observed Effect Level (NOEL) of 100 mg/kg with
changes in levels of phosphorus in the blood and urine being reported at 500 mg/kg. At 2500
mg/kg bone damage and kidney degeneration was reported which did not reverse during recovery
time.
Sensitisation of the skin or respiratory system
The substance is not a skin sensitiser. Data is lacking for respiratory sensitisation.

BWA
(2012)

Corrosion (irreversible)/irritation (reversible) effects on the skin or eye
Chemical is not an eye or skin irritant.

BWA
(2012)

Physical Hazards

Reference

Flammable Potential
No considered flammable.

BWA
(2012)
All
proposed
sources.

Explosive Potential
No data found.

Toxicity Values
Human Toxicity Data
High Chronic/Repeat Dose Toxicity
LOAEC
LOAEL
Animal Toxicity Data
Acute Toxicity
LD50
Rat, oral
Mouse, oral
Rabbit, oral
Guinea pig
Rat, dermal
Rabbit, dermal
Mouse, dermal
LC50
Rat
High Chronic/Repeat Dose Toxicity
LOAEL
LOAEC
NOAEL/NOEL

Value

Reference
No data found.
No data found.

All proposed data sources
All proposed data sources

>5000 mg/kg
No data found.
No data found.
No data found.
No data found.
No data found.
No data found.

BWA (2012)
All proposed data sources
All proposed data sources
All proposed data sources
All proposed data sources
All proposed data sources
All proposed data sources

No data found.

All proposed data sources

500 mg/kg
5000 mg/kg
No data found.
2000 mg/kg

BWA (2012)
TSCATS (2015)
All proposed data sources
TSCATS (2015)
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100 mg/kg

Footnotes:
LD50 – lethal dose for 50% of experimental population
LC50 – lethal air concentration for 50% of experimental population
LOAEL – Lowest Observed Adverse Effect Level
LOAEC – Lowest Observed Adverse Effect Concentration
NDF – No data found within the limits of the search strategy

BWA (2012)
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Human Health Toxicity Ranking*
Hazard data

Comment

Hazard Band 4

Carcinogenicity (IARC Group 1 or 2A)
Mutagenicity/Genotoxicity (GHS Category 1A and 1B)
Reproductive Toxicity/Developmental toxicity (GHS Category 1,
1A and 1B)
Endocrine Disruption
Hazard Band 3

1

Carcinogenicity (IARC Group 2B)
Mutagenicity/Genotoxicity (GHS Category 2)
Reproductive Toxicity/Developmental toxicity (GHS Category 2)
Acute Toxicity (oral, dermal or inhalation)
Very Toxic/Toxic
2

oral LD50 ≤ 300 mg/kg

dermal LD50 ≤ 1000 mg/kg
3

inhalation LC50 ≤ 10 mg/L 3 (or mg/m ) (vapour)
High Chronic/repeat dose toxicity
2

oral LOAEL ≤ 10 mg/kg/d ;

dermal LOAEL ≤ 2 0 mg/kg/d;

inhalation LOAEC (6 h/d) ≤ 50 ppm/d for gases,
≤ 0.2 mg/L/d for vapours or
3
≤ 0.02 mg/L/d for dust/mists/fumes
Corrosive (irreversible effect)
Respiratory sensitiser
Hazard Band 2
Harmful chronic/repeat dose toxicity

oral LOAEL > 10 mg/kg and
≤ 100 mg/kg/d

dermal LOAEL > 20 mg/kg/d and ≤ 200
mg/kg/d

inhalation (6-h/d) LOAEC
> 50 mg/L ≤ 250 mg/L/d for gases,
> 0.2 mg/L ≤ 1 .0 mg/L/d for vapours or
3
> 0.02 mg/L ≤ 0.2 mg/L/d for dust/mists/fumes
Skin Sensitiser
Hazard Band 1
Acute Toxicity-Harmful

oral LD50 > 300 mg/kg ≤ 2000 mg/kg

dermal LD50 >1 000 mg/kg ≤ 2000 mg/kg;

inhalation LC50 (6 h/d) > 10 mg/L ≤ 20 mg/L for
3
vapours)

Sufficient data is
lacking
Sufficient data is
lacking
Data lacking
NO

Sufficient data is
lacking
Sufficient data is
lacking
Data lacking

Data Lacking

NO
NO
Data Lacking

NO
NO

Data Lacking

Substance has no
evidence of carcinogenic
properties as reported in
the MSDS.
Product not genotoxic in
standard tests as reported
in the MSDS.
Not listed on the
Endocrine Disruptor’s
Priority List
Substance has no
evidence of carcinogenic
properties as reported in
the MSDS.
Product not genotoxic in
standard tests as reported
in the MSDS.

No acute LD values
available.

Dermal and inhalation
data is lacking.

Dermal and inhalation
data is lacking.

No acute LD values
available.
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Irritant (reversible effect)
Hazard Band 0
All indicators outside criteria listed in Hazards 1-4
Physical Hazards
Flammable potential
Explosive potential
Hazard Evaluation (highest band) not including physical
hazards
Uncertainty analysis /data confidence (out of 12
parameters)

NO
1
NO
Data Lacking

7/12

58 %

* Based on IMAP Framework [NICNAS (2013) Inventory Multi-tiered Assessment and Prioritisation (IMAP) Framework.
National Industrial Chemicals Notification and Assessment Scheme. Department of Health and Aging, Canberra].
“1
Based on list of endocrine disrupting chemicals from the European Commission‘s Endocrine Disrupters website.
2
milligrams per kilogram body mass (mg/kg) or milligrams per kilogram body mass per day (mg/kg/d)
3

Based on GHS cut-offs for hazard classification. For chronic/repeat dose toxicity, GHS cut-offs are provided as guidance
values (i.e. the dose/concentration at or below which significant health effects are observed)”. (p 18, NICNAS 2013).

Human Health Guidelines
Media
Occupational Exposure Limits
Air (OEL)
8-h TWA
STEL
Peak Limitation

3

Concentration (mg/m ; mg/L; mg/kg)

Reference

No data found.
No data found.
No data found.

All proposed data sources
All proposed data sources
All proposed data sources

Environmental Exposure
Air, ambient
Air, indoor

No data found.
No data found.

All proposed data sources
All proposed data sources

Water, potable
Water, recreational

No data found.
No data found.

All proposed data sources
All proposed data sources

Soil, residential
Soil, commercial/industrial

No data found.
No data found.

All proposed data sources
All proposed data sources

Footnotes:
OEL = Occupational Exposure Limit
TWA = 8 h Time-Weighted Average
STEL = (15 min) Short-term Exposure Limit

Qualifying Summary Comments
The polymer evaluated; 2-Propenoic acid; polymer with sodium phosphinate (CAS number 129898-01-7) is a
polymer containing phosphenic ester groups. Relevant information (molecular weight and residual monomer
content, functional groups) were not available. Public domain information sources were used to search for
information on both the above polymer and a related polymer ( 2-Propenoic acid; polymer with sodium
phosphinate CAS number 71050-62-9).
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Polymers of this type are classified as non-hazardous (BWA 2012). The US EPA does not identify any specific
human health alerts for such polymers (US EPA 2002). Generally polymers have a molecular weight of greater
than 1000 and are poorly absorbed across biological membranes. For this reason polymers are generally
considered to be non-hazardous. Consistent with this general rule based on Golder’s literature search results
the polymer has an oral LD50 of > 5000, is non irritating to skin and eyes, not a skin sensitiser, did not cause
repeat dose toxicity at low doses (NOEL 100 mg/kg/day in a 90 day toxicity study) and was negative in standard
genotoxicity assays. The MSDS (BWA 2012) states that the substance has no evidence of carcinogenic
properties.
Although the above is consistent with a hazard band of 0 given the uncertainty on the polymer characteristics and
missing data points (no data or insufficient data for some of the health end-points has resulted in a data
confidence of 58%) a hazard band of 1 was assigned.
References
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Name

Calcium Chloride

Synonyms

Calcium(II) chloride, Calcium dichloride, Bovikalc,
Calol, Calcosa, Calplus, Caltac, Calzina oral,
Caso, Daraccel, Dowflake, EXPRESS, Liquidow,
Peladow, Snomelt, Stopit, Superflake anhydrous,
Uramine MC

CAS number

10043-52-4

Molecular formula

CaCl2

Molecular Structure

Overview

References

Calcium chloride is an odorless and white inorganic salt with a molecular weight of 110.984.
3
Calcium chloride has a density of 2.15 g/cm (at 25°C) with a melting point of 775°C and a boiling
point of 1935 °C. Its vapour pressure is negligible as the substance is an inorganic solid with a
high melting point. It is freely soluble in water and has a water solubility of 745 g/L at 20°C. The
substance is very soluble in ethanol and soluble in methyl carbonate and acetic acid. As calcium
chloride is readily dissociated into calcium and chloride ions in water these physicochemical
properties indicate that when released into the environment it is distributed into the water
compartment in the form of calcium and chloride ions.

OECD
(2002),
HSDB
(2012)

Calcium and chloride ions are essential constituents of the body of all animals. Calcium is
essential for the formation of skeletons, neural transmission, muscle contraction, coagulation of
the blood, and so on while chloride is required for regulating intracellular osmotic pressure and
buffering.

OECD
(2002)

Calcium chloride is produced in the closed system by refining of natural brine, by ammonia soda
process as a byproduct or by neutralization reaction of limestone with hydrochloric acid.
Commercially it is supplied as flakes, pebbles, pellets, powders and solutions with varying
concentrations. Calcium chloride is used for deicing, road stabilization, dust control, accelerator in
concrete, industrial processing, oil and gas well fluids, and for others such as food additives and
medication.

OECD
(2002)

Human Health Toxicity Summary

Reference

Carcinogenicity
Calcium and chloride ions are essential constituents of the body of all animals. Calcium chloride
is not classifiable as a carcinogen based on GHS classification criteria.

ECHA
(2015)

Calcium chloride has not been evaluated by the International Agency for Research on Cancer
(IARC) as to its carcinogenicity.

IARC
(2014)

Mutagenicity/Genotoxicity
Calcium chloride is not considered a germ cell mutagen by ECHA (based on the GHS
classification criteria).

ECHA
(2015)

Notes:
The genetic toxicity classification for calcium chloride is based on an in vitro mammalian
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chromosome aberration test performed on the Chinese hamster fibroblast cell line CHL (without
metabolic activation). The test substance was supplied from the Japan Food Additives Association
where the purity of CaCl2 used was 74.5%. The test was negative for genotoxicity.
The second study was performed using the same test substance as described in the first study but
it consisted of a gene mutation test using bacterial reverse mutation assay (e.g. Ames test). The
study reported negative results for genotoxicity with metabolic activation.
Reproductive Toxicity
Based on the GHS classification criteria calcium chloride is not classified as having reproductive
toxicity effects.
The OECD SIDS report states that no reproductive toxicity study has been reported for calcium
chloride. The report states that ‘In view of the nutritional aspects, the metabolism, and the
mechanisms of action of calcium and chloride ions, no further study is considered necessary…’ for
this endpoint.

ECHA
(2015)
OECD
(2002)

Developmental Toxicity/Teratogenicity
Based on the GHS classification criteria calcium chloride is not classified as having reproductive
toxicity effects.
Based on the three developmental toxicity/teratogenicity studies provided by ECHA it is inferred
that calcium chloride does not have developmental/teratogenic effects at doses up to 189 mg/kg
(mouse), 176 mg/kg (rat) and 169 mg/ (rabbit).

ECHA
(2015)

These three studies provided by ECHA below are also discussed in the OECD SIDS report which
concludes that the developmental toxicity data is sufficient reliable in these three studies and
shows no toxic effects on dams or fetuses at doses discussed in the studies. As with the
reproductive endpoint the OECD SIDS (2002) report states that ‘In view of the nutritional aspects,
the metabolism, and the mechanisms of action of calcium and chloride ions, no further study is
considered necessary…’.

OECD
(2002)

Notes:
In the first study the test substance used was tine white granular material marked with FDA 71-87,
which was orally administered to female mice at concentrations 1.89, 8.78, 40.8, 189 mg/kg. Daily
th
administration occurred during 6th to 15 days of pregnancy (up to the last day of the pregnancy).
The results showed no clearly discernible effect on implantation or on maternal or fetal survival.
The number of abnormalities seen in either soft or skeletal tissues of the test groups did not differ
from the number occurring spontaneously in the sham-treated controls. A NOAEL of > 189 mg/kg
was determined for both maternal toxicity and teratogenicity.
In the second study the tine white granular material marked with FDA 71-87 was also used and
was administered orally to female rabbits. The substance was administered daily from 6th to 18th
day of pregnancy at doses of 1.69, 7.85, 35.6, 169 mg/kg (up to the last day of the pregnancy).
The results showed no clearly discernible effect on implantation or on maternal or fetal survival.
The number of abnormalities seen in either soft or skeletal tissues of the test groups did not differ
from the number occurring spontaneously in the sham-treated controls. A NOAEL of > 169mg/kg
was determined for both maternal toxicity and teratogenicity.
The third study was performed using the same test substance as used in the first two studies
described above. The test substance was orally administered to female rats at daily doses of 1.76,
th
th
8.18, 38.0, 176 mg/kg from 6 to 15 day of pregnancy (up to the last day of the pregnancy). A
NOAEL of > 176 mg/kg was determined for both maternal toxicity and teratogenicity.
Endocrine Disruption
Calcium chloride has not been identified in the European Commission (EC)’s report, “Towards the
establishment of a priority list of substances for further evaluation of their role in endocrine

EC (2000)
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disruption” as a substance of interest.
Acute Toxicity (oral, dermal, inhalation)
Based on the GHS classification criteria calcium chloride is not classified as having acute oral,
dermal or inhalation effects. However, no studies were provided for the inhalation exposure
pathway.

ECHA
(2015)

Notes:
Oral
Calcium chloride was administered to male/female rats at 2000, 2800, 3920, 5490 and 7680
mg/kg in the range-finding study and 2000, 2800 and 3920 mg/kg in the main study. In the rangefinding study 2 rats/sex/dose were used while in the main study 5 rats/sex/dose were used. All
animals dosed 2000 mg/kg survived. The duration of the observation period following
administration was 14 days. The results showed that all animals dosed 2000 mg/kg survived. One
out of 2 animals of each sex dosed at 2800 mg/kg died while dose levels of 3920 and 7860 mg/kg
caused death. The following LD50 were determined for the rats: 2120 mg/kg (male), 2361 mg/kg
(female) and 2301 mg/kg (male/female).
Dermal
Four rabbits (2 male, 2 female) were topically treated with calcium chloride for 24 hours at a dose
of 5000 mg/kg. All of the four rabbits survived with no adverse effects were observed following
treatment. The following topical responses were observed on the application sites of test rabbits
24 hours post-treatment: slight or moderate redness, moderate or marked swelling and moderate
or marked necrosis. Gross necropsy examination of rabbits 2 weeks post-treatment revealed skin
lesions at or near the site of administration. These were characterised by scab formation, skin
thickening and subchronic inflammation. Internal observations were not considered to be the
result of compound exposure and/or absorption. The dermal LD50 for the rabbits (male/female)
was >5000 mg/kg.
Chronic/repeat dose toxicity (oral, dermal, inhalation)
ECHA did not provide any classification criteria for the chronic oral, dermal or inhalation effects.
The studies provided were either incomplete or not reliable.

ECHA
(2015)

The OECD SIDS report states that there is no reliable data available for repeat dose toxicity.

OECD
(2002)

Sensitisation of the skin or respiratory system
Based on the GHS classification criteria Calcium Chloride is not classified as a skin or respiratory
system sensitiser.

ECHA
(2015)

Corrosion (irreversible)/irritation (reversible) effects on the skin or eye
Calcium chloride is not classified as causing skin corrosion/irritation based on the GHS
classification criteria. It is classified as causing serious eye irritation (GHS Classification: Eye
Irrit. 2 H319)

ECHA
(2015)

Notes:
Skin
The test substance consisted of anhydrous calcium chloride (CaCl2), which is a white powder
prepared from calcium chloride dihydrate flakes (Batch No. Couillet 8/OCT/1985 FLAKES). Upon
analysis sample contained: 97.0% CaCl2, 2.2% NaCl and 0.11% Ca(OH)2. The test substance
was applied undiluted to the skin of 3 rabbits, where occlusive coverage was used. The duration
of treatment was 4 hours and the results showed no skin irritation.
Eyes
The following describes the key four experiments considered by ECHA for the eye irritation
classification.
In the first study the test substance consisted of calcium chloride 33%, a colorless and clear liquid
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(Batch No. Solvay Couillet RS1 21/FEB/1986). Upon analysis sample contained: 33.1% CaCl 2,
1.1% NaCl and 0.07% Ca(OH)2. 0.1ml of the test substance was applied to the eye of 3 rabbits
with results showing moderate irritation. While the iris, conjunctivae and chemosis effects were
fully reversible within 21 days the cornea irritation in one of the rabbits was not fully reversible
within the 21 days.
In the second study the test substance consisted of calcium chloride hexahydrate (CaCl2-6H2O), a
white powder which is prepared from calcium chloride dihydrate (Batch No. Solvay Couillet
8/OCT/1985 FLAKES). Upon analysis sample contained: 50.2% CaCl2, 1.2% NaCl and 0.05%
Ca(OH)2. 100 mg of the substance was applied undiluted to 3 rabbits with the interpretation of the
results showing moderately irritating effects.
In the third study the test substance also consisted ofcalcium chloride hexahydrate (CaCl2-6H2O),
(Batch No. Solvay Couillet 8/OCT/1985 FLAKES). Upon analysis sample contained: 97.0% CaCl2,
2.2% NaCl and 0.11% Ca(OH)2. 100 mg of the substance was applied undiluted to 3 rabbits, with
results showing highly irritating effects. The cornea, iris and conjunctivae irritation effects were not
fully reversible within 21 days.
The fourth study also used calcium chloride hexahydrate (CaCl2-6H2O), (Batch No. Solvay Couillet
8/OCT/1985 FLAKES), however the composition was: 76.7% CaCl2, 1.8% NaCl and 0.08%
Ca(OH)2. 100 mg of the substance was applied undiluted to 3 rabbits, with results showing
irritating effects. The cornea, iris and conjunctivae irritation effects were not fully reversible within
21 days.

Physical Hazards

Reference
ECHA
(2015)
ECHA
(2015)

Flammable Potential
Not considered as a flammable chemical.
Explosive Potential
Not considered as an explosive chemical.

Toxicity Values
Human Toxicity Data
High Chronic/Repeat Dose Toxicity
LOAEC
LOAEL
Animal Toxicity Data
Acute Toxicity
LD50
Rat, oral

Mouse, oral
Rabbit, oral
Rat, dermal
Rabbit, dermal
Mouse, dermal
LC50
Rat

Value

Reference
No data found.
No data found.

All proposed data sources
All proposed data sources

2120 mg/kg (male)
2361 mg/kg (female)
2301 mg/kg (male/female)

ECHA (2015)

3798 mg/kg (male)
4147 mg/kg (female)
2045 mg/kg (male)
1940 mg/kg (female)
500-1000 (male)

OECD (2002)

>5000 mg/kg (male/female)

ECHA (2015)

No data found.

All proposed data sources

OECD (2002)
OECD (2002)
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High Chronic/Repeat Dose Toxicity
LOAEL
LOAEC

No data found.
No data found.

All proposed data sources
All proposed data sources

Footnotes:
LD50 – lethal dose for 50% of experimental population
LC50 – lethal air concentration for 50% of experimental population
LOAEL – Lowest Observed Adverse Effect Level
LOAEC – Lowest Observed Adverse Effect Concentration
NDF – No data found within the limits of the search strategy
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Human Health Toxicity Ranking*
Hazard data

Comment

Hazard Band 4
Not classified as a
carcinogen by ECHA. Has
not been evaluated by
IARC.

Carcinogenicity (IARC Group 1 or 2A)
Mutagenicity/Genotoxicity (GHS Category 1A and 1B)

NO
NO

Reproductive Toxicity/Developmental toxicity (GHS Category 1,
1A and 1B)
1
Endocrine Disruption
Hazard Band 3

NO
NO

Carcinogenicity (IARC Group 2B)

NO

Mutagenicity/Genotoxicity (GHS Category 2)

NO

Reproductive Toxicity/Developmental toxicity (GHS Category 2)
Acute Toxicity (oral, dermal or inhalation)
Very Toxic/Toxic
2

oral LD50 ≤ 300 mg/kg

dermal LD50 ≤ 1000 mg/kg
3

inhalation LC50 ≤ 10 mg/L 3 (or mg/m ) (vapour)
High Chronic/repeat dose toxicity
2

oral LOAEL ≤ 10 mg/kg/d ;

dermal LOAEL ≤ 2 0 mg/kg/d;

inhalation LOAEC (6 h/d) ≤ 50 ppm/d for gases,
≤ 0.2 mg/L/d for vapours or
3
≤ 0.02 mg/L/d for dust/mists/fumes

NO

As per previous comment
above.
As per previous comment
above.
As per previous comment
above.

NO

No inhalation data
available.

Corrosive (irreversible effect)
Respiratory sensitiser
Hazard Band 2
Harmful chronic/repeat dose toxicity

oral LOAEL > 10 mg/kg and
≤ 100 mg/kg/d

dermal LOAEL > 20 mg/kg/d and ≤ 200
mg/kg/d

inhalation (6-h/d) LOAEC
> 50 mg/L ≤ 250 mg/L/d for gases,
> 0.2 mg/L ≤ 1 .0 mg/L/d for vapours or
3
> 0.02 mg/L ≤ 0.2 mg/L/d for dust/mists/fumes
Skin Sensitiser
Hazard Band 1
Acute Toxicity-Harmful

oral LD50 > 300 mg/kg ≤ 2000 mg/kg

dermal LD50 >1 000 mg/kg ≤ 2000 mg/kg;

No data found.

YES
NO

No data found.
NO

No reproductive toxicity
studies available. No
developmental/teratogenic
effects at doses up to 189
mg/kg (mouse), 176
mg/kg (rat) and 169 mg/
(rabbit).

No repeat dose data
available.
Causes serious eye
irritation, effects were not
fully reversible within 21
days.

No repeat dose data
available.

NO
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inhalation LC50 (6 h/d) > 10 mg/L ≤ 20 mg/L for
3
vapours)

Irritant (reversible effect)
Hazard Band 0
All indicators outside criteria listed in Hazards 1-4
Physical Hazards
Flammable potential
Explosive potential
Hazard Evaluation (highest band) not including physical
hazards
Uncertainty analysis /data confidence (out of 12
parameters)

YES

The rabbit studies showed
irritation of the eye, some
of these effects were fully
reversible while others not
fully reversible after 21
days.

NO
NO
3
10/12

83%

* Based on IMAP Framework [NICNAS (2013) Inventory Multi-tiered Assessment and Prioritisation (IMAP) Framework.
National Industrial Chemicals Notification and Assessment Scheme. Department of Health and Aging, Canberra].
“1
Based on list of endocrine disrupting chemicals from the European Commission‘s Endocrine Disrupters website.
2
milligrams per kilogram body mass (mg/kg) or milligrams per kilogram body mass per day (mg/kg/d)
3

Based on GHS cut-offs for hazard classification. For chronic/repeat dose toxicity, GHS cut-offs are provided as guidance
values (i.e. the dose/concentration at or below which significant health effects are observed)”. (p 18, NICNAS 2013).

Human Health Guidelines
Media
Occupational Exposure Limits
Air (OEL)
8-h TWA
STEL
Peak Limitation

3

Concentration (mg/m ; mg/L; mg/kg)
3

Reference

5 mg/m (Canada – Ontario)
No data found.
No data found.

Ontario (2013)
All proposed data sources
All proposed data sources

Environmental Exposure
Air, ambient
Air, indoor

No data found.
No data found.

All proposed data sources
All proposed data sources

Water, potable
Water, recreational

No data found.
No data found.

All proposed data sources
All proposed data sources

Soil, residential
Soil, commercial/industrial

No data found.
No data found.

All proposed data sources
All proposed data sources

Footnotes:
OEL = Occupational Exposure Limit
TWA = 8 h Time-Weighted Average
STEL = (15 min) Short-term Exposure Limit
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Qualifying Summary Comments
Calcium chloride is an odorless and white inorganic salt with a molecular weight of 110.984. Calcium chloride has
3
a density of 2.15 g/cm (at 25°C) with a melting point of 775°C and a boiling point of 1935 °C. Its vapour pressure
is negligible and it is freely soluble in water. As calcium chloride is readily dissociated into calcium and chloride
ions in water these physicochemical properties indicate that when released into the environment it is distributed
into the water compartment in the form of calcium and chloride ions. Commercially it is supplied as flakes,
pebbles, pellets, powders and solutions with varying concentrations.
Based on the GHS classification criteria calcium chloride is not classifiable as to its carcinogenicity to humans;
however no carcinogenicity studies were available. The substance has not been evaluated by the International
Agency for Research on Cancer (IARC) as to its carcinogenicity. Calcium chloride is not classified as having
mutagenicity/genotoxicity effects.
Calcium chloride is not classified as having reproductive toxicity effects. Based on the three developmental
toxicity/teratogenicity studies provided by ECHA it is inferred that calcium chloride does not have
developmental/teratogenic effects at doses up to 189 mg/kg (mouse), 176 mg/kg (rat) and 169 mg/ (rabbit).
Based on its exclusion from the endocrine disrupting chemicals list from the European Commission‘s Endocrine
website calcium chloride is not considered as an endocrine disruptor at this stage.
Calcium chloride is not classified as having acute oral, dermal or inhalation effects. There was no available
repeat dose toxicity data for the substance. Calcium chloride is not classified as a skin or respiratory system
sensitiser and it is not classified as causing skin corrosion/irritation. It is classified as causing serious eye irritation
(GHS Classification: Eye Irrit. 2 H319). Based on the eye studies undertaken on rabbits some of the eye irritation
parameters (cornea, iris and conjunctivae irritation effects) were not fully reversible within 21 days. Due to this
irreversibility of the eye effects calcium chloride has been given a hazard band of 3.
References

EC (2000) European Commission. Towards the establishment of a priority list of substances for further evaluation
of their role in endocrine disruption. M0355008/1786Q/10/11/00. Report dated 10 November 2000.
ECHA (2015) (European Chemicals Agency) Registered Substances List. Available at
http://apps.echa.europa.eu/registered/data/dossiers/DISS-9eb43f6f-23a1-5205-e044-00144f67d031/AGGRa44436ae-9f77-4d1b-886f-32c5d395a029_DISS-9eb43f6f-23a1-5205-e044-00144f67d031.html#L-2f5edb752fb8-4f1c-919b-8bc750efad50. Accessed 14 January 2015.
HSDB (2012). ‘Calcium Chloride’. Hazardous Substance Data Bank. Available at: http://toxnet.nlm.nih.gov/cgibin/sis/search2/f?./temp/~svCbjR:1. Accessed 14 January 2015.
IARC (2014). International Agency for Research on Cancer. Monographs on the Evaluation of Carcinogenic
Risks to Humans. Available at: http://monographs.iarc.fr/ENG/Classification/. Accessed 14 January 2015.
OECD (2002). SIDS Initial Assessment Report for SIAM 15. Calcium Chloride. UNEP Publication. Available at:
http://www.inchem.org/documents/sids/sids/10043524.pdf. Accessed 15 January 2015.
Ontario (2013). Ministry of Labour. Current Occupational Exposure Limits for Ontario Workplaces Required under
Regulation 833. Available at: http://www.labour.gov.on.ca/english/hs/pubs/oel_table.php#lozenge. Accessed: 15
January 2015.

Page 8 of 9

Project number: 127635006
Project name: Chemical Hazard Assessment, Southwest Queensland
Client name: QGC

Created by:

JH

Date 15/01/15

Reviewed by:

JF

Date 03/02/15

Page 9 of 9

Project number: 127635006
Project name: Chemical Hazard Assessment, Southwest Queensland
Client name: QGC
Name
Synonyms

2,2”-oxydiethanol
diethylene glycol, DEG, ethylene diglycol, diglycol;
2,2'-oxybisethanol, 3-oxa-1,5-pentanediol, dihydroxy
diethyl ether

CAS number

111-46-6

Molecular formula

C4H10O3

Molecular Structure

Overview
2,2”-oxydiethanol, commonly referred to as diethylene glycol or DEG, is a colourless, odourless,
viscous and hygroscopic liquid. DEG has a sharply sweetish taste and a molecular weight of
3
106.12. It has a density of 1.1197 g/cm (at 15°C) with a melting point of -10.4°C and a boiling
point of 245.8 °C. The substance is soluble in ethanol, ethyl ether and chloroform and is practically
insoluble in benzene and carbon tetrachloride. DEG is miscible with water, alcohol, ether,
acetone, ethylene glycol and immiscible with toluene, petroleum, linseed or castor oil.

References

DEG is extensively used in industrial and household applications and it is also used in cosmetics
for topical use. In 2007, the use of DEG in certain brands of imported toothpastes was also
identified. However, due to potential health concerns over ingestion of DEG, toothpaste containing
DEG was withdrawn from Australian and overseas markets in May-August 2007. In humans there
have been severe adverse effects documented including deaths caused by advertent ingestion of
DEG used as a glycerine substitute or as a contaminant in medicinal preparations.
Oral exposure to DEG leads to rapid and almost complete absorption of DEG as would be
expected due to its miscibility with water. On the other hand dermal exposure results in slow and
incomplete absorption with dermal bioavailability estimated at 9%. Identified DEG metabolites
include carbon dioxide, oxalic acid and other acid metabolites. DEG may be directly eliminated by
urinary extraction and acid metabolites of DEG are also eliminated in urine but they can also be
metabolised to carbon dioxide and eliminated in exhaled breath.
Oral animal studies have shown that DEG is of low acute toxicity in animals. Derived lethal doses
in humans, with median doses of approximately 1.4 g/kg (1400 mg/kg), show a higher sensitivity
to toxic effects in humans compared to animals. Acute or chronic exposure to DEG can affect the
nervous system, the kidney and, to a lesser extent, the liver. Some long-term oral studies in the
rat have showed urinary bladder calculus and tumour responses considered to result from chronic
irritation of the bladder wall by DEG-induced stones. Lethal doses are associated with renal failure
and uraemic coma. The OECD SIDS (2004) Initial Assessment Profile report concluded that DEG
was a candidate for further work and that depending upon use and exposure, member countries
should assess possible risk associated with renal toxicity.

HSDB
(2012)
NICNAS
(2009)
OECD
(2004)

In terms of Australian regulatory stance DEG is listed in: the Australian Inventory of Chemical
Substances (AICS), the Adopted National Exposure Standards for Atmospheric Contaminants in
the Occupational Environment and the Hazardous Substances Information System (HSIS) in
accordance with the Approved Criteria for Classifying Hazardous Substances. Further to this due
to concerns from oral exposures to DEG, particularly in oral cosmetic products such as
toothpastes and mouthwashes, in 2008 the National Drugs and Poisons Schedule Committee
listed DEG in the Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).
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Human Health Toxicity Summary

Reference

Carcinogenicity
According to GHS classification criteria DEG is not classifiable as to its carcinogenicity to humans.
DEG has not been evaluated by the International Agency for Research on Cancer (IARC) as to its
carcinogenicity.
Notes:
The two key studies provided by ECHA include: A two year oral rat study reported increased
incidence of bladder stones and bladder tumours at 1500 and 3000 mg/kg. The bladder tumours
were found associated with the formation of oxalate containing bladder stones. Another 108 week
rat study did not provide evidence for a carcinogenic or kidney tumour promotion potential.
NICNAS (2009) note that other studies (Weil et al. 1965, 1967) found that DEG did not induce
bladder tumours in rats unless a foreign body or lesion was present, such as an oxalatecontaining bladder stone or a surgery-induced bladder lesion. These authors concluded that it was
mechanical irritation by oxalate-containing bladder stones that resulted in the bladder tumours
seen and not the carcinogenic response to DEG. No information is available concerning the
occurrence of bladder stones in humans after ingestion of DEG. Although some human
carcinogenicity information is available (the data are insufficient for an evaluation of carcinogenic
potential of DEG.

ECHA
(2014)
IARC
(2014)
NICNAS
(2009)

Mutagenicity/Genotoxicity
DEG is considered non-genotoxic and is not classifiable as a mutagen according to GHS
classification criteria.
Notes:
An in-vivo chromosome aberration mouse micronucleus assay study had found that under the
experimental conditions of this study, the DEG did not induce cytogenetic damage in bone marrow
cells of the mice. DEG was administered intraperitoneally at doses of 500, 1000 and 2000 mg/kg.

ECHA
(2014)

DEG was shown to be negative in the following four in-vitro studies: gene mutation bacterial
reverse mutation assay (e.g. Ames test), Chinese hamster Ovary sister chromatid exchange
assay in mammalian cells study, Salmonella /microsome mutagenicíty assay study and Chinese
hamster Ovary in vitro mammalian chromosome aberration test.
Reproductive Toxicity
DEG is not classified as a reproductive toxicant according to GHS classification criteria. Data is
lacking for effects via lactation.
Although several animal reproductive toxicity studies indicate that DEG induces adverse effects
on fertility and development these effects occur in the presence of maternal toxicity and at much
higher doses than those associated with kidney and liver toxicity. From these studies, the Lowest
Observed Adverse Effect Level (LOAEL) for fertility and developmental effects based on
reductions in litters/pair, live pups/litter and live pup weight was established at 6100 mg/kg. The
No Observed Adverse Effect Level (NOAEL) was 3100 mg/kg.

ECHA
(2014)
NICNAS
(2009)

Notes:
A two-generational rat oral rat study showed that up to the dose used in the study (approximately
2200 mg/kg) there was nothing to suggest impairment of reproduction or any embryotoxic action
of DEG.
In a fertility study DEG was administered via drinking water to male and female mice at doses of
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612, 3063 and 6125 mg/kg. The study showed no changes in the male or female reproduction
tracts.
Developmental Toxicity/Teratogenicity
DEG is not classifiable as a developmental toxicant according to the GHS criteria.
Notes:
In the first study DEG was orally administered to pregnant rabbits by stomach tube at doses of
100, 400 and 1000 mg/kg during gestation day 7 – 19. The results showed that up to and
including a dose of 1,000 mg/kg no signs of maternal toxicity and no signs of embryo-/fetotoxicity,
especially no teratogenic effects could be detected. The study notes that due to the OECD
GUIDELINE for testing of chemicals in the case of substances of low toxicity (i.e. "if a dose level of
at least 1,000 mg/kg body weight/day produces no evidence of embryotoxicity or teratogenicity")
further embryotoxicity studies at higher dose levels may not be considered necessary.

NICNAS
(2009)
ECHA
(2014)

In the second study DEG was orally administered to rats at doses of 1.0, 4.0 and 8.0 mL/kg during
gestation day 6 – 15. The results showed evidence of severe maternal toxicity, including death
and kidney injury. Developmental toxicity as evidenced by reduced fetal weight and delayed
ossification was observed at 8.0 mL/kg bw. Minimal developmental toxicity was also observed at
4.0 mL/kg. Based on the results the NOEL for maternal toxicity was 1.0 mL/kg and the NOEL for
developmental toxicity was also 1.0 mL/kg. No evidence of teratogenic effects at any of the
dosages was noted.
Endocrine Disruption
While DEG has not been identified in the European Commission (EC)’s report, “Towards the
establishment of a priority list of substances for further evaluation of their role in endocrine
disruption” as a substance of interest the report notes that ethylene glycol has been excluded from
the list and has been assigned a Category 3 classification (no evidence of endocrine disrupting
activity).

EC (2000)

Acute Toxicity (oral, dermal, inhalation)
Based on the GHS classification DEG is classified as having acute oral effects and has been
assigned an ‘Acute Tox. 4 H302: Harmful if swallowed’ classification. It is not classified as having
acute dermal or inhalation effects.
Notes:
Oral
DEG was orally administered to male rats at doses of 1 (i.e., 1.12 g), 5, 10, 12.5, 15 and 17. 5 mL
DEG/kg with a 7 day observation period. The following effects were observed consecutively:
narcotic phase, diuretic phase and thirst, drop of the pH of the urine and blood, either recovery or
hydrotropic degeneration of the renal tubules and anuria, accumulation of urea and uric acid in the
blood and finally death after 2-7 days from non-compensated metabolic acidosis and uraemia. A
LD50 of 19600 mg/kg was determined for male rats.
In a second rat study DEG was administered orally at doses of 11160, 12555, 13950, 16740,
19530, 20925, 22320 mg/kg. Mortality had occurred with histopathology showing: extensive
degeneration of the renal cortex with vacuolar degeneration of the convoluted tubules, in the liver
there was widespread diffuse hydropic degeneration of the central of lobules, the lung of some
animals showed congestion, edema and focal interstitial pneumonia and hemorrhage in some
cases and the spleen in many cases showed excessive phagocytosis of blood pigment. The LD50
for male/female rats was determined to be 16,500 mg/kg.

ECHA
(2014)

Dermal
In a rabbit study the LD50 for the dermal route was reported to be 13,300 mg/kg.
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Inhalation
In a rat study the LC50 for the inhalation route was above 4.6 mg/L, the maximum aerosol
concentration tested. No animals died during the 14-day observation period.
Chronic/repeat dose toxicity (oral, dermal, inhalation)
Based on the GHS classification criteria DEG is classified as having chronic/repeat oral effects
and has been assigned a ‘STOT Rep. Exp. 2 H373: May cause damage to organs through
prolonged or repeated exposure’ classification, with the identified affected organ being kidney.
The NICNAS (2009) report states that early short-term animal repeated dose toxicity studies
mainly noted kidney and liver da damage, however it is noted that the earlier studies may have
been contained samples contaminated with other glycols. Most recent oral short-term repeat
studies have shown tremor, lethargy, piloerection, increased serum ASAT (aspartate
aminotransferase activity), increased blood coagulation time, decreased antibody response,
kidney lesions, retinopathy (histopathological and electrophysiological), myocardium damage and
death. The recent repeat short-term studies were insufficient to determine adequately the effects
from short-term dermal and inhalation exposure.
Effects from long-term exposure are seen predominantly in the kidney and to a lesser degree in
the liver. Long-term oral studies before 1950 revealed oxalate crystals, kidney and liver vacuolar
degeneration, as well as bladder stones and bladder tumours in rats fed DEG in the diet and
drinking water.
Notes:
Oral
In a chronic (225 days) study DEG was orally administered to rats at doses of 0, 64, 128, 300,
1500 mg/kg (= 0.085%, 0.17%, 0.4%, 2.0%). Elevated levels of oxalic acid in urine in this study
were considered to be a biomarker rather than indicating toxicity. Mild defects of renal function at
0.4% DEG (increased urine volume) resulted in the LOAEL of 230 mg/kg and a NOAEL of 100
mg/kg.

ECHA
(2014)
NICNAS
(2009)
OECD
(2004)

In a subactute oral (4 weeks with a post-exposure period of 3 weeks) rat study DEG was
administered at doses of 500, 2500, 10000 and 40000 mg/kg. The results showed increased
oxalic acid concentration and amount in both sexes and calcium oxalat crystals in the urine of
male animals was eported for the 40000 mg/kg group. The findings were reversible within the
recovery, treatment-free period.
Dermal
Based on a subacute read-across study using the surrogate ethylene glycol no effect in maternal
mice was noted. The doses tested were approximately 404, 1677 and 3549 mg/kg and therefore a
NOAEL of approximately 3549 mg/kg was determined.
In a second read-across study the surrogate ethylene glycol was also used and applied to the
skin of Beagle dogs at concentrations of 0.5, 2.0, 8.0 mL/kg. Oxalate nephrosis was observed in
the male dogs exposed to 8 mL/kg with specific clinical, clinicochemical, hematological, urinalysis
and gross-pathological and histopathological changes corresponding to the known signs that
occur from intoxication with pure monoethylene glycol. A NOAEL of 2200 mg/kg and a dermal
LD50 >2000 mg/kg resulted from the study.
Sensitisation of the skin or respiratory system
Based on the GHS classification criteria DEG is not classified as a skin sensitiser but data is
lacking for respiratory sensitisation.
Notes:
Skin
A guinea pig maximisation test showed that no skin reactions could be observed in the test

ECHA
(2014)
OECD
(2004)
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animals concluding that DEG is not a skin sensitiser.
Based on a Patch-test done on 40 male volunteers showed that while the test was capable of
eliciting visible skin changes deemed characteristic of a primary skin irritant it was not capable of
eliciting visible skin changes deemed characteristic of a fatiguing agent or a skin sensitiser.
Corrosion (irreversible)/irritation (reversible) effects on the skin or eye
DEG is not classified as causing skin corrosion/irritation or eye damage/irritation based on the
GHS classification criteria.
NINCAS (2009) report states that available data indicate that DEG causes no or only minimal skin
and eye irritation in laboratory animals.
Notes:
Skin
A human studying, involving 5 make and 5 female volunteers, should that the substance produced
very mild primary irritation effect on human skin however, this was fully reversible within less than
24 hours.
A Draize test performed on 6 rabbits showed that the substance was not irritating.

ECHA
(2014)
NICNAS
(2009)

Eyes
An eye test done on 6 rabbits showed that DEG was not irritating to the eye of rabbit under the
test conditions used.
A second test done on 5 rabbits showed no ocular irritation after application of 0.5 mL of undiluted
DEG.
Respiratory system
The OECD (2004) report states that respiratory depression was reported in mice although the
characteristics were reported as not typical of a pure airway irritant.

Physical Hazards

Reference

Flammable Potential
Not considered as a flammable chemical.

ECHA
(2014)

Explosive Potential
Not considered as an explosive chemical.

ECHA
(2014)
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Toxicity Values
Animal Toxicity Data
Acute Toxicity
LD50
Rat, oral
Mouse, oral
Rabbit, oral
Rat, dermal
Rabbit, dermal
Mouse, dermal
Dog, dermal
LC50
Rat
Mouse
High Chronic/Repeat Dose Toxicity
LOAEL

NOAEL

Value

Reference

19,600 mg/kg (male)
16,500 mg/kg (male/female)
15,600-30,100 mg/kg
13,300-28,100 mg/kg

ECHA (2014)
NICNAS (2009)
NICNAS (2009)

13,300 mg/kg
12,500-13,300 mg/kg

ECHA (2014)
NICNAS (2009)

>2000 mg/kg

ECHA (2014)
3

4.6 mg/L (>4600mg/m /4h
(aerosol)
3
> 130 mg/m /2 h
230 mg/kg (oral rat study)
1600 mg/kg
3100 mg/kg
100 mg/kg (oral rat study)
2200 mg/kg (dermal dog
study)
3549 mg/kg (dermal mice
study)

Footnotes:
LD50 – lethal dose for 50% of experimental population
LC50 – lethal air concentration for 50% of experimental population
LOAEL – Lowest Observed Adverse Effect Level
LOAEC – Lowest Observed Adverse Effect Concentration
NDF – No data found within the limits of the search strategy

ECHA (2014)/NICNAS (2009)
NICNAS (2009)
ECHA (2014)
NICNAS (2009)

NICNAS (2009)
ECHA (2014)
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Human Health Toxicity Ranking*
Hazard data

Comment

Hazard Band 4
Carcinogenicity (IARC Group 1 or 2A)
Mutagenicity/Genotoxicity (GHS Category 1A and 1B)

NO
NO

Reproductive Toxicity/Developmental toxicity (GHS
Category 1, 1A and 1B)
1
Endocrine Disruption
Hazard Band 3

NO
NO

Carcinogenicity (IARC Group 2B)
Mutagenicity/Genotoxicity (GHS Category 2)

Reproductive Toxicity/Developmental toxicity (GHS
Category 2)
Acute Toxicity (oral, dermal or inhalation)
Very Toxic/Toxic
2

oral LD50 ≤ 300 mg/kg

dermal LD50 ≤ 1000 mg/kg
3

inhalation LC50 ≤ 10 mg/L 3 (or mg/m ) (vapour)
High Chronic/repeat dose toxicity
2

oral LOAEL ≤ 10 mg/kg/d ;

dermal LOAEL ≤ 2 0 mg/kg/d;

inhalation LOAEC (6 h/d) ≤ 50 ppm/d for
gases, ≤ 0.2 mg/L/d for vapours or
3
≤ 0.02 mg/L/d for dust/mists/fumes
Corrosive (irreversible effect)
Respiratory sensitiser
Hazard Band 2
Harmful chronic/repeat dose toxicity

oral LOAEL > 10 mg/kg and
≤ 100 mg/kg/d

dermal LOAEL > 20 mg/kg/d and ≤ 200
mg/kg/d

inhalation (6-h/d) LOAEC
> 50 mg/L ≤ 250 mg/L/d for gases,
> 0.2 mg/L ≤ 1 .0 mg/L/d for vapours or
3
> 0.02 mg/L ≤ 0.2 mg/L/d for dust/mists/fumes

NO
NO

NO

Not classified as a carcinogen by
ECHA. Has not been evaluated by
IARC.
Although several animal
reproductive toxicity studies
indicate that DEG induces adverse
effects on fertility and development
these effects occur in the presence
of maternal toxicity and at much
higher doses than those
associated with kidney and liver
toxicity.
Not classified as a carcinogen by
ECHA. Has not been evaluated by
IARC.
Although several animal
reproductive toxicity studies
indicate that DEG induces adverse
effects on fertility and development
these effects occur in the presence
of maternal toxicity and at much
higher doses than those
associated with kidney and liver
toxicity.

NO

NO
NO
Data lacking.

YES
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Skin Sensitiser
Hazard Band 1
Acute Toxicity-Harmful

oral LD50 > 300 mg/kg ≤ 2000 mg/kg

dermal LD50 >1 000 mg/kg ≤ 2000 mg/kg;

inhalation LC50 (6 h/d) > 10 mg/L ≤ 20 mg/L
3
for vapours)

Irritant (reversible effect)
Hazard Band 0
All indicators outside criteria listed in Hazards 1-4
Physical Hazards
Flammable potential
Explosive potential
Hazard Evaluation (highest band) not including
physical hazards
Uncertainty analysis /data confidence (out of 12
parameters)

NO

YES

NO

Derived human median lethal dose
is 1400 mg/kg.
NICNAS (2009) report states that
available data indicate that DEG
causes no or only minimal skin and
eye irritation in laboratory animals.
A Patch-test done on 40 male
volunteers showed that DEG was
capable of eliciting visible skin
changes.

NO
NO
4
11/12

92%

* Based on IMAP Framework [NICNAS (2013) Inventory Multi-tiered Assessment and Prioritisation (IMAP) Framework.
National Industrial Chemicals Notification and Assessment Scheme. Department of Health and Aging, Canberra].
“1
Based on list of endocrine disrupting chemicals from the European Commission‘s Endocrine Disrupters website.
2
milligrams per kilogram body mass (mg/kg) or milligrams per kilogram body mass per day (mg/kg/d)
3

Based on GHS cut-offs for hazard classification. For chronic/repeat dose toxicity, GHS cut-offs are provided as guidance
values (i.e. the dose/concentration at or below which significant health effects are observed)”. (p 18, NICNAS 2013).
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Human Health Guidelines
Media
Occupational Exposure Limits
Air (OEL)
8-h TWA

3

Concentration (mg/m ; mg/L; mg/kg)
3

Reference

100 mg/m (23ppm)
176 mg/m (40 ppm) – Germany (AGS and
DFG)
No data found.

IFA (2015)
All proposed data sources

Environmental Exposure
Air, ambient
Air, indoor

No data found.
No data found.

All proposed data sources
All proposed data sources

Water, potable
Water, recreational

No data found.
No data found.

All proposed data sources
All proposed data sources

Soil, residential
Soil, commercial/industrial

No data found.
No data found.

All proposed data sources
All proposed data sources

STEL
Peak Limitation

3

HSIS (2015)

Footnotes:
OEL = Occupational Exposure Limit
TWA = 8 h Time-Weighted Average
STEL = (15 min) Short-term Exposure Limit

Qualifying Summary Comments
2,2”-oxydiethanol, commonly referred to as diethylene glycol or DEG, is a colourless, odourless, viscous and
hygroscopic liquid. DEG is extensively used in industrial and household applications and it is also used in
cosmetics for topical use. Due to potential health concerns over ingestion of DEG, toothpaste containing DEG
was withdrawn from Australian and overseas markets in May-August 2007.
Oral exposure to DEG leads to rapid and almost complete absorption of DEG, as would be expected due to its
miscibility with water. On the other hand dermal exposure results in slow and incompletely absorption.
DEG has a moderate order of acute toxicity. Humans are more sensitive to acute oral lethal effects of DEG than
experimental animals. Acute or chronic exposure to DEG can affect the kidney, nervous system, and, to a lesser
extent, the liver. Lethal doses are associated with renal failure and uraemic coma. DEG is classified as an organ
(kidney) toxicant following repeat exposure. DEG is not classified as a skin sensitiser but data is lacking for
respiratory sensitisation.
DEG has been assigned a hazard band of 2, due to the adverse effects on kidney identified in repeat dose
toxicity studies and acute lethality in humans.
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ORGANIC

Name

2,2"-oxydiethanol

Synonyms

Ethylene digylcol; Ethanol; digycol; carbitol; 2,2 oxybisethanol

CAS Number

111-46-6

Molecular Formula

C4H10O3

Physical Properties

Value

Reference

PhaseState:

HSDB 2009

Molecular Weight (g/mol):

Odourless, colourless, hygroscopic
liquid
106.12

Melting Point (°C):

-10.40

HSDB 2009

Boiling Point (°C):

249

HSDB 2009

Density / Specific Gravity (g/L at 23oC

1.12

HSDB 2009

Vapour Pressure (mm Hg at 25°C):

0.0057

HSDB 2009

Solubility (mg/L):

1,000,000.00

HSDB 2009

Henry's Law Constant (atm m³/mole):

0.000000002

HSDB 2009

Organic carbon partition coefficient (Koc):

1.00

Log organic carbon partition coefficient (log Koc):

0.00

Log octanol - water partition coefficient (log Kow):

-1.47E+00

Persistance / Bioaccumulation

Value

Reference

Biowin 3 (Ultimate Survey Biodegradation):

3.2759

EPISUITE 2011 v4.1

Biowin 4 (Primary Biodegradation):

3.9438

EPISUITE 2011 v4.1

EPISUITE Ready Biodegradability:

Biodegrades fast

EPISUITE 2011 v4.1

Biowin 7 (Anaerobic Model Prediction):

0.9483

EPISUITE 2011 v4.1

Fugacity_Air: (%)

0.0677

EPISUITE 2011 v4.1

Fugacity_Water: (%)

34

EPISUITE 2011 v4.1

Fugacity_Soil: (%)

66

EPISUITE 2011 v4.1

Fugacity_Sediment: (%)

0.0599

EPISUITE 2011 v4.1

Bioconcentration factor (BCF):

3

Biotransformation half - life (Days):

0.004877

HSDB 2009

HSDB 2009
Calculated
HSDB 2009

HSDB 2009
EPISUITE 2011 v4.1

Project number: 127635006

ORGANIC

Aquatic Ecotoxicological Data
Acute toxicity data
SpeciesName

Common Name Endpoint

Effect

Effect Measure Test Time Conc
(Days)
mg/L

Reference

Carassius auratus

Goldfish

Fish LC50

Mortality

Mortality

1

5000

ECOTOX 2012

Daphnia magna

Water flea

Invertebrate
LC50

Mortality
Mortality

Mortality

1

10000

ECOTOX 2012

Terrestrial Ecotoxicological Data

Common Name Endpoint

Effect

Effect Measure Test Time Conc
(Days)

Cat

Mammalian LD50

Mortality

Mortality

Earthworm

QSAR Earthworm LC50 Mortality

Mortality

Created By: Naomi Cooper

Date: 29/01/2015

Checked By: Kirsten Broadgate

Date: 30/01/2015

Reference

3300
HSDB 2009
mg/kg bw
14

422.923
mg/L

ECOSAR 2012

Units

10043-52-4
Project number: 127635006

INORGANIC

Name

Calcium chloride

Synonyms

Calplus, calcium dichloride, caltac

CAS Number

10043-52-4

Molecular Formula

CaCl2

Physical Properties

Value

Reference

PhaseState:

Solid

HSDB 2012

Molecular Weight (g/mol):

110.984

HSDB 2012

Melting Point (°C):

775.00

HSDB 2012

Boiling Point (°C):

1935

HSDB 2012

Solubility (mg/L):

420,000.00

HSDB 2012

Other Relevant Factors

Value

Reference

Reactivity
Species:
Reaction type:
pH
pH // Acidity
Acidity
acid / alkaline
pH (10% solution)

Aquatic Ecotoxicological Data
Acute toxicity data
SpeciesName

Common Name Endpoint

Effect

Effect Measure Test Time Conc
(Days)
mg/L

Reference

Lepomis macrochirus Bluegill

Fish LC50

MOR

Mortality

1

8350

ECOTOX 2012

Daphnia magna

Invertebrate
LC50

MOR

Mortality

1

1838

ECOTOX 2012

Water flea

Chronic toxicity data
SpeciesName

Common Name Endpoint

Effect

Effect Measure Test Time Conc
(Days)
mg/L

Reference

Pimephales
promelas

Fathead minnow Fish NOEC

GRO

Growth

7

1410

ECOTOX 2012

Ceriodaphnia dubia

Water flea

Invertebrate
NOEC

REP

Reproduction

7

305

ECOTOX 2012

Lemna minor

Duckweed

Plant NOEC

POP

Growth

14

2.78

ECOTOX 2012

Ceriodaphnia dubia

Water flea

Invertebrate
LOEC

REP

Reproduction

7

305

ECOTOX 2012

Lemna minor

Duckweed

Plant LOEC

POP

Growth

14

5.55

ECOTOX 2012

10043-52-4
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INORGANIC

Terrestrial Ecotoxicological Data

Common Name Endpoint

Effect

Effect Measure Test Time Conc
(Days)

Reference

Units

Rabbit

MOR

Mortality

HSDB 2012

mg/kg bw

Mammalian LD50

Created By: Naomi Cooper

Date: 29/01/2015

Checked By: Kirsten Broadgate

Date: 30/01/2015
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LIMITATIONS
This Document has been provided by Golder Associates Pty Ltd (“Golder”)
subject to the following limitations:
This Document has been prepared for the particular purpose outlined in
Golder’s proposal and no responsibility is accepted for the use of this
Document, in whole or in part, in other contexts or for any other purpose.
The scope and the period of Golder’s Services are as described in Golder’s
proposal, and are subject to restrictions and limitations. Golder did not perform
a complete assessment of all possible conditions or circumstances that may
exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do
not assume that any determination has been made by Golder in regards to it.
Conditions may exist which were undetectable given the limited nature of the
enquiry Golder was retained to undertake with respect to the site. Variations in
conditions may occur between investigatory locations, and there may be special
conditions pertaining to the site which have not been revealed by the
investigation and which have not therefore been taken into account in the
Document. Accordingly, additional studies and actions may be required.
In addition, it is recognised that the passage of time affects the information and
assessment provided in this Document. Golder’s opinions are based upon
information that existed at the time of the production of the Document. It is
understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and
cannot be used to assess the effect of any subsequent changes in the quality of
the site, or its surroundings, or any laws or regulations.
Any assessments made in this Document are based on the conditions indicated
from published sources and the investigation described. No warranty is
included, either express or implied, that the actual conditions will conform
exactly to the assessments contained in this Document.
Where data supplied by the client or other external sources, including previous
site investigation data, have been used, it has been assumed that the
information is correct unless otherwise stated. No responsibility is accepted by
Golder for incomplete or inaccurate data supplied by others.
Golder may have retained subconsultants affiliated with Golder to provide
Services for the benefit of Golder. To the maximum extent allowed by law, the
Client acknowledges and agrees it will not have any direct legal recourse to, and
waives any claim, demand, or cause of action against, Golder’s affiliated
companies, and their employees, officers and directors.
This Document is provided for sole use by the Client and is confidential to it and
its professional advisers. No responsibility whatsoever for the contents of this
Document will be accepted to any person other than the Client. Any use which
a third party makes of this Document, or any reliance on or decisions to be
made based on it, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this Document.
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