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AICIS evaluation statement

Subject of the evaluation

Lauryl (dodecyl) sulfates

Chemicals in this evaluation

Name CAS registry number

Sulfuric acid, monododecyl ester, sodium salt 151-21-3

Sulfuric acid, monododecyl ester, ammonium salt 2235-54-3
Sulfuric acid, monododecyl ester, magnesium salt 3097-08-3
Sulfuric acid, monododecyl ester, potassium salt 4706-78-9

Reason for the evaluation

Evaluation Selection Analysis indicated a potential environmental risk.

Parameters of evaluation

These chemicals are a group of monododecyl sulfate salts that are listed on the Australian
Inventory of Industrial Chemicals (the Inventory). This evaluation considers the
environmental risks associated with the industrial uses of these chemicals.

These chemicals have been assessed for their risks to the environment according to the
following parameters:

¢ A combined domestic introduction volume of up to 2000 tonnes per year (t/year)
Industrial uses listed in the ‘Summary of Use’ section

o Expected emission to sewage treatment plants (STPs) following consumer and
commercial use.

These chemicals have been assessed as a group as they all have similar use patterns and
are expected to produce dodecyl sulfate anions under normal environmental conditions. The
environmental risks of the organic and inorganic cations of the corresponding salts in this
evaluation are not considered, as they are either ubiquitous in the environment or have
previously been assessed.
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Summary of evaluation

Summary of introduction, use and end use

Dodecyl sulfate salts are common surfactants used in a variety of consumer and industrial
cleaning products worldwide, with global use volumes in the tens of thousands of tonnes per
year. Available domestic introduction volume data suggests that dodecyl sulfate salts may
be used in the thousands of tonnes per year in Australia.

The chemicals in this evaluation are used as surfactants in the following products according
to domestic and international use data:

Paint and coating products

Plastic and polymer products

Automotive care products

Cleaning and furniture care products

Laundry and dishwashing products

Extractive products not covered by other end uses
Personal care products not covered by other end uses.

Environment
Summary of environmental hazard characteristics

According to domestic environmental hazard thresholds and based on the available data the
chemicals in this evaluation are:

e Not persistent (Not P)
e Not bioaccumulative (Not B)
e Not toxic (Not T).

Environmental hazard classification

These chemicals satisfy the criteria for classification according to the Globally Harmonized
System of Classification and Labelling of Chemicals (GHS) for environmental hazards as
follows. This evaluation does not consider classification of physical and health hazards:

Environmental Hazard Hazard Category Hazard Statement

Hazardous to the aquatic
environment (acute / short-term)
Hazardous to the aquatic
environment (long-term)

Aquatic Acute 2 H401: Toxic to aquatic life

H412: Harmful to aquatic life

PUETE e & with long-lasting effects

Summary of environmental risk

Dodecyl sulfate salts have domestic use volumes in the thousands of tonnes per year.
These chemicals are used widely as surfactants in consumer and commercial cleaning
products and are released to wastewater as a normal part of their use pattern.
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Dodecyl sulfate salts are not persistent, have low bioaccumulation potential and are not toxic
to aquatic life.

As the Risk Quotient (RQ) obtained is <1.0, the industrial use of these chemicals in Australia
are unlikely to pose a significant risk to the environment.

Conclusions

The evaluation conclusions are based on the information described in this evaluation
statement.

The Executive Director is satisfied that the identified environment risks can be managed
within existing risk management frameworks. This is provided that all requirements are met
under environmental, workplace health and safety and poisons legislation as adopted by the
relevant state or territory.

Note: Obligations to report additional information about hazards under Section 100 of the
Industrial Chemicals Act 2019 apply.
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Supporting information

Rationale

This evaluation considers the environmental risks associated with the industrial uses of a
group of dodecyl sulfate salts comprising a linear aliphatic hydrocarbon chain (C12) with a
terminal sulfate anion, neutralised by an ammonium, sodium, potassium or magnesium
cation. These chemicals are used industrially as anionic surfactants.

Sodium lauryl (dodecyl) sulfate (SLS) and ammonium dodecyl sulfate are chemicals used in
high volumes in cleaning applications, personal care products and cosmetics. Their use in
these products can result in environmental exposure through emission to sewers following
their use, followed by release to the environment in the treated effluents produced by
sewage treatment plants (STPs). The other chemicals in this group are expected to have
similar uses, but at lower volumes.

The evaluation of these chemicals has been conducted as a group because they have
known applications as surfactants and a common emission scenario.

Even though the physical-chemical behaviour of these chemicals may be influenced by
different counterions, dissociation of the salts upon entry to wastewater yields a common
dodecyl sulfate anion. Therefore, the distinction between chemicals does not affect the
chemical reactivity and hazard classification for the purpose of this evaluation.

Chemical identity

Chemicals in this group are salts that share a common dodecyl sulfate anion, consisting of a
linear aliphatic chain with 12 carbon atoms and terminating with a sulfate group. Chemicals
in this group differ by the nature of the neutralising cation; sodium, potassium, magnesium or
ammonium.

The CAS registration numbers (RN) describe single chemicals and are not UVCBs (unknown
or variable composition, complex reaction products or of biological origin).

Physical form of SLS ranges from dry powders/solids with maximum concentrations of
>90%, and liquids with concentrations of <1% or 30—60%. The physical form of ammonium
dodecyl sulfate in the US is a liquid with a concentration of 1-30% (US EPA 2020).
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Chemical name

CAS RN

Synonyms

Structural formula

Molecular formula
Molecular weight (g/mol)
SMILES

Chemical description

Chemical name

CAS RN

Synonyms

Molecular formula
Molecular weight (g/mol)
SMILES

Chemical description

sulfuric acid, monododecyl ester, sodium salt

151-21-3

sodium dodecyl sulfate (SDS)
sodium lauryl sulfate (SLS) (INCI name)
dodecyl hydrogen sulfate

CHs

NaC12H25804
288.38

CCCCCCCCCCCCOS(=0)(=0)[0-].[Na+]

sulfuric acid, monododecyl ester, ammonium salt

2235-54-3

ammonium dodecyl sulfate
ammonium lauryl sulfate (INCI name)

NH4C12H25S04
283.43

CCCCCCCCCCCCOS(=0)(=0)[O-].[NH4+]
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Chemical name

CAS RN
Synonyms

Molecular formula
Molecular weight (g/mol)
SMILES

Chemical description

Chemical name
CAS RN
Synonyms

Molecular formula
Molecular weight (g/mol)

SMILES

Chemical description

sulfuric acid, monododecyl ester, magnesium salt

3097-08-3

magnesium dodecyl sulfate
magnesium lauryl sulfate (INCl name)

Mg(C12H25804)2

555.09

CCCCCCCCCCCCOS(=0)(=0)[0-
].CCCCCCCCCCCCOS(=0)(=0)[0-].[Mg+2]

sulfuric acid, monododecyl ester, potassium salt

4706-78-9

potassium dodecyl sulfate
potassium lauryl sulfate (INCI name)

KC12H25S04
304.49

CCCCCCCCCCCCOS(=0)(=0)[0-].[K+]

Relevant physical and chemical properties

Representative physical and chemical property data for SLS is reported. SLS is considered a
suitable read-across analogue for determination of physical and chemical properties and
other hazard characteristics of the chemicals in this group. Data were retrieved from the
OECD Screening Information Data Set (SIDS) assessment of Alkyl Sulfates, Alkane
Sulfonates and a-Olefin Sulfonates (OECD 2007), reference texts (Hodges et al. 2019;
Mukerjee and Mysels 1971), and the dossier for SLS submitted under the Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH) legislation in the European
Union (EU) (REACHa):
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Physical form Solid

Melting point 205°C (exp.)

Boiling point 216°C (exp.)

Water solubility 2367 mg/L at 25°C (exp.)
lonisable in the environment? Yes

pKa 1.31 at 20°C (exp.)

1.92 (exp.)

The water solubility value reported is equal to the critical micelle concentration (CMC), as is
appropriate for surface-active substances. The CMC of the other chemicals in this group
ranges from 722 milligrams per litre (mg/L, 30°C, exp.) for magnesium dodecyl sulfate, to
1746 mg/L (25°C, exp.) for ammonium dodecyl sulfate, and 2375 mg/L (40°C, exp.) for
potassium dodecyl sulfate (Mukerjee and Mysels 1971).

Chemicals in this group are expected to have very low vapour pressures because of their
ionic nature (OECD 2007). Therefore, these surfactants are expected to be non-volatile and
have negligible partitioning to air from water (Henry’s Law constant).

The octanol-water partition coefficient parameter (Kow) of surfactants is not considered to
provide a reliable indicator of their partitioning behaviour in the environment (OECD 2007).
The parameter can be measured for surfactants to an extent using the slow stirring method
(OECD TG 123) but results should be applied with discretion (Hodges et al. 2019).

Introduction and use

Australia

There is currently no specific information about the introduction, use and end use of
magnesium dodecyl sulfate or potassium dodecyl sulfate.

The chemicals SLS and ammonium dodecyl sulfate have reported domestic uses as
surfactants with cleansing, emulsifying, foaming, wetting and dispersing properties in
cosmetic, domestic and commercial applications (NICNAS 2013).

Based on information previously reported under NICNAS, the combined volume of use of
SLS and ammonium dodecyl sulfate in Australia is in the range 1000-2000 t/year.

International

Available information indicates that SLS and ammonium dodecyl sulfate are high volume
surfactants used in a range of cleaning, cosmetic and personal care products. They are also
used as additives in the industrial manufacture of polymers and surface coatings (Singer and
Tjeerdema 1993). Potassium dodecyl sulfate and magnesium dodecyl sulfate have evidence
of use, but do not appear to be as widespread or high volume.
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Dodecyl sulfates are popular due to their favourable surfactant properties (foaming,
cleansing and rinsing) combined with relatively high water solubility. All the chemicals in this
group are listed on the European Commission’s cosmetic ingredients database (Coslng) as
cleansing surfactants (EC 2022). Dodecyl sulfates are also used in commercial and
industrial cleaners, personal care products, as industrial process aids in emulsion
polymerization, as additives in plastic and paint production, and in surfactant-enhanced
remediation of groundwater and soil (A.l.S.E. and Cefic 2002; Liu et al. 2021; NIEHS 2022b).

The chemical SLS is the highest volume chemical in this group and consumer products can
contain high concentrations in either liquid or solid (granules or tablets) formulations (NIEHS
2022b). In a study of 703 personal care products and cosmetics it was found that 77%
contained <1-10%, 20% contained 10-50% and 3% contained >50% of SLS (mostly
shampoos) (Singer and Tjeerdema 1993).

The chemical SLS is a high production volume (HPV) chemical globally (OECD 2022), and is
used in the EU in the range of 10 000-100 000 t/year (REACHa) and the United States of
America (USA) in the range of 454—4536 t/year (US EPA 2020; US EPAD). In the Nordic
countries, the average use volume from 2000-2019 was 2352 t/year (Nordic Council of
Ministers 2022).

Ammonium dodecyl sulfate is a HPV chemical globally (OECD 2022). It is found in liquid
formulations in concentrations up to 20% (NIEHS 2022a). In the USA it is listed as a HPV
chemical (US EPAD), with an average use volume from 2016—2019 of 155 t/year (US EPA
2020). In the Nordic countries, the average use volume from 2002—2008 was 670 t/year
(Nordic Council of Ministers 2022).

Potassium dodecyl sulfate and magnesium dodecyl! sulfate are used in smaller quantities.
The former is used in the EU in the range of 1-10 t/year (REACHb) and the latter has
reported use in the Nordic countries in cleaning agents but no reported tonnage (Nordic
Council of Ministers 2022).

SLS has non-industrial use in pesticides (NIEHS 2022b). The use of this chemical as a
pesticide additive is beyond the parameters of this evaluation.

Existing Australian regulatory controls

Environment

The industrial use of the chemicals in this group is not subject to any specific national
environmental regulations.

International regulatory status

United Nations

The chemicals in this group are not currently identified as Persistent Organic Pollutants
(POPs) (UNEP 2001), ozone depleting substances (UNEP 1987), or hazardous substances
for the purpose of international trade (UNEP & FAO 1998).
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OECD

The chemical SLS was sponsored by Germany under the Cooperative Chemicals
Assessment Programme (CoCAP). The 4" SIDS Initial Meeting Assessment (SIAM 4) in
1996 agreed that the chemical presents a low potential for risk to the environment, and there
is no priority to undertake further work (OECD 1996).

Three of the dodecyl sulfate salts (sodium, ammonium and potassium) were evaluated as
part of the CoCAP evaluation of Alkyl Sulfates, Alkane Sulfonates and a-Olefin Sulfonates.
In 2007, the SIAM 25 concluded that, while these chemicals have properties indicating a
hazard for the environment (aquatic toxicity), they are of low priority for further work because
of their rapid biodegradation under aerobic conditions and limited potential for
bioaccumulation (OECD 2007).

European Union

European Commission (EC) directives dictate that the primary biodegradability resulting in
loss of surface active properties of anionic surfactants, such as the chemicals in this
evaluation, must be shown to be greater than 80% before they are placed on the market (EC
2004).

United States of America

The chemicals SLS, ammonium dodecyl sulfate and magnesium dodecyl sulfate are listed
on the US EPA Safer Chemical Ingredients List. All chemicals have been verified to be of
low concern based on experimental and modelled data. This list identifies chemicals deemed
to be safer alternatives to other chemicals employed for the same functional use. The criteria
for adding chemicals to the list covers a broad range of human health and environmental
toxicological effects (US EPAa).

The chemicals in this group are approved for use in food contact surface sanitising solutions
by the US EPA, with end-use concentrations not exceeding 350 parts per million (ppm) (US
EPAC).

Japan

The chemicals SLS and ammonium dodecyl sulfate have been classified as Priority
Assessment Chemical Substances (PACS) under Japan’s Chemical Substances Control
Law, indicating that these chemicals have been prioritised for assessment. An ecological
effect has been identified and the chemicals are currently in Risk Assessment Phase 1-Il for
ecological effect (NITE 2022a; 2022b).

Environmental exposure

Chemicals in this group are used as surfactants in products that are typically released to
wastewater as part of their typical household, commercial or industrial use. The prevalence
of dodecyl sulfates in cleaning products such as shampoo and detergent results in high
concentrations in greywater. Greywater collected from a student residence in India contained
15.0-35.9 mg/L of SLS (Ramprasad and Philip 2016).
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Depending on the degradation and partitioning processes of chemicals in STPs, some
proportion of chemicals in wastewater entering STPs will be emitted to rivers or oceans in
treated effluent, or to soil by application of biosolids to agricultural land. Emissions of the
chemicals in this group to surface waters, sediment, and soil are considered as part of this
evaluation.

Some uses may result in direct release to the environment, such as car washing and
surfactant-enhanced remediation. For these uses the chemicals may be emitted directly to
the soil or surface waters without STP treatment. Such direct emissions are expected to be a
minor contribution compared to the widespread, continuous use of cleaning products that
makes up most of the use volume.

Environmental fate

Chemicals in this group are expected to dissociate to a common dodecyl sulfate anion under
environmental conditions in water, sediment and moist soil. The nature of the counterion is
not expected to influence the hazard and exposure properties of these chemicals, and in the
majority of cases available data from SLS is used to represent this group of chemicals.

Dissolution, speciation and partitioning

Chemicals in this group are expected to dissociate to a common dodecyl sulfate anion under
environmental conditions. As ionic species, these chemicals are not expected to volatilise
from water or moist soil.

SLS has a pKa of 1.31 (20°C, OECD TG 112) (REACHa), so the chemical is expected to
exist predominately (>99%) in the anionic form.

Chemicals in this group will rapidly and reversibly partition to organic carbon in sludge and
sediments. SLS has a measured sediment partitioning coefficient (Koc) of 316—446 (25°C) at
environmental pH (7.6) (REACHa).

Degradation

In surface waters, soil and activated sludge, chemicals in this group rapidly and ultimately
biodegrade. In sediment, chemicals in this group rapidly undergo primary degradation.

Primary biodegradation by bacteria begins with cleavage of the sulfate group to give
1-dodecanol and an inorganic sulfate salt. This results in loss of surfactant properties and
mitigation of the hazards of concern (EC 2004; Ramprasad and Philip 2018). Bacteria can
metabolise the alcohol as an energy source via oxidation to a carboxylic acid to produce a
fatty acid, followed by B-oxidation and subsequent mineralisation (Kénnecker et al. 2011;
Painter 1992).

Degradation of SLS in the environment is mediated by bacteria present in the environment
and STPs. The dodecyl sulfate anion is degraded with a half-life of 6 hours by Pseudomonas
aeruginosa bacteria that are ubiquitous in water and soil in human inhabited environments
(Crone et al. 2020; Marchesi et al. 1997; Paulo et al. 2013). In one experiment, 16 of the 29
bacterial species isolated from oil-contaminated alpine soils and glaciers were capable of
degrading high concentrations of SLS (500-1000 mg/L) (Margesin and Schinner 1998).
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Ultimate degradation of SLS has been quantified in standard tests, environmental river
water, brackish water, soil and activated sludge from STPs.

The chemical (SLS) is readily biodegradable according to standard degradation tests. In 2
tests conducted according to OECD test guidelines 301B and 301D, 94-97% degradation
was measured, and the 10-day window met (REACHa).

Th chemical (SLS) underwent near-complete ultimate degradation (94.3% and 94.5%, mass
balance normalised to 100%) in river water in 28 days under conditions equivalent to OECD
TG 314D (REACHa). The chemical underwent 90% ultimate degradation in 2 days in
brackish water (20°C, salinity 9.3—16.1%o [parts per thousand]) collected from Chesapeake
Bay, Maryland, USA (Cook and Goldman 1974).

The chemical (SLS) underwent ultimate degradation in clay-rich soil (25% in 7 days) that
was inoculated with a mixed bacterial culture that was isolated from
hydrocarbon-contaminated soil (Lima et al. 2011).

Chemicals that pass through STPs can adsorb to activated sludge and subsequently be
applied to agricultural soil as fertiliser. Most of the chemical is removed during biological
treatment at STPs according to standard tests. In a test that simulated chemical removal
from biological treatment plants (OECD TG 302 A) the removal rate of a mixture of SLS and
sodium tridecyl sulfate was 95 + 3% DOC (dissolved organic carbon). In an Activated Sludge
Simulation Test removal rates were 94.5% DOC (OECD 2007).

Primary degradation of SLS has been quantified in marine waters and water-sediment
mixtures.

The chemical (SLS) underwent rapid primary degradation (>95%) in seawater from Spain (1
and 20 mg/L, 22-25°C) in 2541 hours (Pérez-Carrera et al. 2010; Vives-Rego et al. 1987).
SLS also underwent primary degradation with a half-life of 6 days (summer) to 19 days
(winter) in Antarctic marine waters near the Rothera Research Station on Adelaide Island.
The half-life is seasonal, despite water temperatures remaining constant (-1.8-0.65°C). It is
thought that the influx of researchers in summer leads to greater waste emissions and
enrichment of bacterial populations capable of biodegradation (George 2002).

The chemical (SLS) degrades in water-sediment mixtures under aerobic conditions. The
chemical degraded by 40% in 24 hours in the presence of pond sediment (25°C, 1.2 grams
per litre [g/L], 16% w/w organic matter) containing indigenous bacterial populations (Marshall
et al. 2000).

Abiotic degradation is unlikely to be a major dissipation route. Dodecyl sulfates require hot
acid-catalysed conditions to hydrolyse and will not do so under environmentally relevant
conditions (Kosswig 2012; OECD 2007). SLS does not degrade by hydrolysis or
photodegradation to an appreciable extent in the abiotic controls performed in aerobic
biodegradation experiments under aqueous conditions (Margesin and Schinner 1998; Pérez-
Carrera et al. 2010; Ramprasad and Philip 2018). Dodecyl sulfate salts are not volatile, so
photodegradation in the atmosphere is not relevant.

Bioaccumulation

The chemicals in this group are not expected to bioaccumulate. Standard tests indicate that
the log Kow is below the domestic categorisation threshold for bioaccumulation hazards and
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non-standard bioaccumulation tests found low bioaccumulation potential in fish, evidence of
biotransformation, and rapid depuration.

The log Kow of SLS (1.92) is below the domestic categorisation threshold for
bioaccumulation hazards (log Kow >4.2) (EPHC 2009; Hodges et al. 2019). However,
because of the complex partitioning behaviour of surfactants, this value will not be relied on
to assess the bioaccumulation hazard.

Non-standard tests in fish do not indicate a risk of bioconcentration. Carp (Cyprinus carpio)
were exposed to 0.25 and 0.5 mg/L solutions of 3°*S-labelled SLS for 72 hours, followed by a
depuration period in freshwater of 120 hours. Despite such a short uptake period (3 days
compared to the standard 28 days in OECD TG 305) equilibrium was reached in 24 hours.
Whole body bioconcentration factor (BCF) values of 2 and 4 litre per kilogram (L/kg) wet
weight (wwt) were determined. The highest BCF values reported based on radioactivity were
in the hepatopancreas and gall bladder, at 20 and 50 L/kg wwt and 300 and 700 L/kg wwt.
(Wakabayashi et al. 1978; 1980). These values are below domestic categorisation
thresholds (BCF =2000 L/kg) for bioaccumulation hazards (EPHC 2009).

The BCF was calculated from measured radioactivity, but analysis did not differentiate
between the dodecyl sulfate anion and metabolites. Unidentified metabolites accounted for
most of the radioactivity in the hepatopancreas and gall bladder, so the BCF value for
dodecyl sulfate is likely an overestimation. Furthermore, concentration of metabolites in the
gall bladder and hepatopancreas, both vital organs in the absorption and metabolism of
lipids, may indicate recognition of dodecyl sulfate as a lipid-like food source. In contrast to
biodegradation by bacteria, in which the sulfate group is cleaved, it appears that the sulfate
group remains untouched in fish. In goldfish (Carassius auratus) the major metabolite was
determined to be butyric acid-4-sulfate (Tovell et al. 1975).

The concentration of dodecyl sulfate and metabolites rapidly decreases during depuration
periods. The *°S radioactivity in carp reduced by 50% in 72 hours in the whole body, and
80% and 40% in 24 hours in the hepatopancreas and gall bladder, respectively
(Wakabayashi et al. 1978; 1980). In goldfish the whole body radioactivity reduced by 38% in
unfed fish and 68% in fed fish in 24 hours (Tovell et al. 1975).

Environmental transport

Chemicals in this group are not expected to undergo long-range transport due to the short
degradation half-lives observed under environmental and screening test conditions.

Predicted environmental concentration (PEC)

The total environmental concentration of dodecyl sulfates in Australian riverine surface
waters is conservatively estimated to be 0.03 mg/L. Concentrations in marine waters are
estimated to be 0.003 mg/L.

No domestic environmental monitoring data for dodecyl sulfates were found. International
environmental monitoring data are available for dodecyl sulfate concentrations in STP
influent and effluent, freshwater and marine sediments, and sewage sludge. While analytical
methods detect the concentration of the dodecyl sulfate anion in environmental matrices, the
reported concentration is invariably calibrated to the concentration of SLS.
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Mass balance studies indicate that dodecyl sulfates are effectively removed in secondary
STPs with activated sludge treatment. Primary removal rates range from 35-78% (Matthijs
et al. 1999) and secondary removal rates range from 90-94% for trickling filter (Fendinger et
al. 1992; McAvoy et al. 1998) and >99% for activated sludge (Matthijs et al. 1999).

Two studies from the USA measured the concentration of dodecyl sulfates in influent and
effluent following trickling filter secondary treatment. Maximum concentrations measured in
influent were 0.7 mg/L, while maximum concentrations in effluent were 0.1 mg/L (Fendinger
et al. 1992; McAvoy et al. 1998). One of the studies identified drastic diurnal patterns in the
concentration of this anion, and the time-weighted average concentration over a 24 hour
period was 0.18 mg/L in influent and 0.03 mg/L in effluent (Fendinger et al. 1992).

These values are consistent with the concentrations of total C12—C15 alkyl sulfates in
wastewater before and after STP treatment, of which dodecyl sulfates account for 40% of
the total. (OECD 2007). In studies based in the USA and the Netherlands, influent
concentrations ranged from 0.078-1.29 mg/L, while effluent concentrations following
secondary removal processes (including anaerobic digestion, trickling filter and activated
sludge) ranged from 0.24—12 micrograms per litre (ug/L) and outfall concentrations ranged
from 0.065-0.17 pg/L (Matthijs et al. 1999; Sanderson et al. 2006a).

In Australia, 80% of wastewater is subject to at least secondary treatment (BOM 2020). An
internal survey of Australian STPs indicated that only a minor proportion of wastewater is
treated using trickling filter processes; most Australian secondary treatment plants currently
use activated sludge processes. Internationally, the worst-case concentration of dodecyl
sulfates in effluent after trickling filter treatment is 0.03 mg/L. Considering that river flows can
consist entirely of STP effluent in some drier parts of Australia, a reasonable worst case
environmental concentration of dodecyl sulfates in domestic rivers is predicted to be

0.03 mg/L. The dilution factor for a marine PEC in Australia is 10, so the environmental
concentration of dodecyl sulfates in marine waters is predicted to be 0.003 mg/L.

There are no international monitoring data identified for the concentration of dodecyl sulfates
in surface waters, but a study analysing total alkyl sulfates (C12—C15) in riverine samples in
the US proximal to STPs reported concentrations of 0.01-0.18 pg/L (Sanderson et al.
2006a).

A survey of dodecyl sulfate concentrations in freshwater sediments found concentrations of
0.013-0.021 milligrams per kilogram (mg/kg) dry weight (dw) in the US, collected from a
pond and 2 riverine sites downstream from STPs (Sanderson et al. 2006b). The maximum
concentration is taken as a conservative estimate of dodecyl sulfate concentrations in
Australian freshwater sediments. Dodecyl sulfates were quantified in marine sediments
collected from STP outfall sites in Spain with concentrations of 7.5-10.6 mg/kg dw
(Fernandez-Ramos et al. 2014). The maximum concentration is taken as a conservative
estimate of dodecyl sulfate concentrations in Australian marine sediments.

Dodecyl sulfates that are removed by adsorption to sludge in STPs may be released to the
environment by application to agricultural soil. Dodecyl sulfate was analysed in sewage
sludge before and after anaerobic digestion (14 days). The concentration reduced from

40 mg/kg dw before treatment to 28 mg/kg dw after treatment (Bruno et al. 2002). Anaerobic
digestion is a less efficient mitigation pathway than aerobic processes, and the concentration
after anaerobic treatment is taken as a conservative estimate of dodecyl sulfate
concentrations in sewage sludge.
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The calculated concentration of dodecyl sulfates in Australian agricultural soil amended with
biosolids is 0.22 mg/kg dw based on the measured anaerobic sludge concentration (28
mg/kg dw), typical biosolids application rates (10 tonnes per hectare [t/ha]) and soil bulk
density of 1300 kilograms per cubic metre (kg/m?®) (EPHC 2009; Langdon et al. 2010).

Environmental effects

Effects on Aquatic Life

Chemicals in this group have the potential to cause toxic effects in aquatic organisms across
multiple trophic levels. Aquatic toxicity of dodecyl sulfates is well studied and acute and
chronic endpoints are available for SLS or calcium dodecyl sulfate for many species across
multiple trophic levels. These chemicals are suitable for read across to the remaining
chemicals in the group because they dissociate to the common dodecyl sulfate anion.
Endpoints were not adjusted to account for differences in molecular weight because the
proportion of dodecyl sulfate is comparable (93% and 92% by weight in calcium dodecyl
sulfate and SLS respectively).

The aquatic toxicity of surfactant chemicals is generally explained by their interaction with
cell membranes (Kénnecker et al. 2011). Studies have shown that the temperature, water
hardness and salinity (for marine or brackish species) have differing effects on toxicity
depending on the aquatic species (Freitas et al. 2021; Persoone et al. 1989). These
properties are reported when available (water hardness reported as the concentration of
calcium carbonate).

Freshwater acute toxicity

The following measured median effective concentration (EC50) and median lethal
concentration (LC50) values for freshwater model organisms over 3 trophic levels were
taken from the OECD SIDS assessment (OECD 2007), the REACH dossier for SLS
(REACHa) and the scientific literature (Fogels and Sprague 1977; Versteeg et al. 1997):
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Endpoint

96 h LC50 = 4.6 mg/L

[\ Gl 48 h EC50 = 1.4 mg/L

72 h EC50 = 53 mg/L

Freshwater chronic toxicity

Method

Oncorhynchus mykiss (rainbow trout)
Flow-through, nominal concentrations
350-375 mg/L CaCOs3, 15°C

Brachionus calyciflorus (planktonic rotifer)
Population increase

Static, measured concentrations

152 mg/L CaCOs, 25°C

Desmodesmus subspicatus (green algae)
Biomass

Static, measured concentrations
22.5-24.5°C

German standard DIN 38412 part 9

The following measured no observed effect concentration (NOEC) values for freshwater
model organisms across taxa were taken from the REACH dossier for SLS (REACHa) and
the scientific literature (Belanger et al. 1995; Dyer et al. 1997; Pickering 1988):

Endpoint

8 d NOEC =2.2 mg/L

Invertebrates

7 d NOEC = 0.88 mg/L

Mollusc 42 d NOEC = 0.42 mg/L

72 h NOEC = 30 mg/L

Marine acute toxicity

Method

Pimephales promelas (fathead minnow)
Growth

Semi-static, nominal concentrations

202 mg/L CaCOQOs, 25°C

Read across from calcium dodecyl sulfate
Ceriodaphnia dubia (water flea)
Reproduction

Flow-through, measured concentrations
114-205 mg/L CaCO3, 25°C

OECD TG 202 (equivalent)

Corbicula fluminea (Asian clam)

Growth

Flow-through, measured concentrations
13-24°C

Desmodesmus subspicatus (green algae)
Biomass

Static, nominal concentrations

German standard DIN 38412 part 9

The following median lethal concentration (LC50) values for marine species across 2 trophic
levels and measured in seawater were taken from the REACH dossier for SLS (REACHa):
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Taxon Endpoint

Fish 96 h LC50 = 2.8 mg/L

Invertebrates

96 h LC50 = 3.6 mg/L

Marine chronic toxicity

Method

Menidia menidia (Atlantic silverside)
Static, nominal concentrations
ASTM E-35

Allorchestes compressa (native Australian
amphipod)

Semi-static, nominal concentrations

The following median lethal concentration (LC50) median effective concentration (EC50) and
maximum acceptable toxicant concentration (MATC) values for marine species across 3
trophic levels were taken from the REACH dossier for SLS (REACHa), OECD SIDS
assessment (OECD 2007) and the scientific literature (Morrison et al. 1989):

Endpoint

7 d LC50 = 1.8 mg/L

[\ Gl 7 d MATC = 2.0 mg/L

48 h EC50 = 0.3 mg/L

Effects on sediment dwelling life

Menidia beryllina (inland silverside, larvae)
Semi-static, nominal concentrations
5-32%o salinity, 25°C
EPA-821-R-02-014, method 1006.0
Mysidopsis intii (mysid shrimp)
Growth

Semi-static, nominal concentrations
34%o salinity, 20°C
EPA/600/4-87/028

Champia parvula (red microalga)
Reproduction (number of cystocarps)
Static, nominal concentrations

30%o salinity, 23°C
EPA-821-R-02-014, method 1009.0

The toxicity of SLS toward the marine sediment dwelling amphipod Tiburonella viscana was
tested in a static test in aqueous solution (34%o salinity, 25°C) with nominal concentrations.
The LC50 after 48 hours of exposure was 3.41 mg/L (Melo and Nipper 2007).

The toxicity of SLS to Arenicola marina, a lugworm that inhabits marine tidal flats, was tested
in a semi-static test in seawater (15°C) with nominal concentrations. The LC50 after

48 hours of exposure was 15.2 mg/L. When exposed to comparable concentrations (10—

20 mg/L) it was observed that the epidermis and gills of the worms were damaged
(separations in epithelial layers, holes formed) by exposure to the chemical (Conti 1987).

Endocrine effects/activity

No signs of oestrogenic effects for dodecyl sulfates or their degradants have been identified

(Routledge and Sumpter 1996).
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Predicted no-effect concentration (PNEC)

A freshwater PNEC for the chemicals in this group of 0.042 mg/L was derived from the
measured mollusc chronic toxicity endpoint (42 d NOEC = 0.42 mg/L), using an assessment
factor of 10. This assessment factor was selected as reliable chronic ecotoxicity data are
available over 3 trophic levels (EPHC 2009).

A marine PNEC for the chemicals in this group of 0.03 mg/L was derived from the measured
algal chronic toxicity endpoint (48 h EC50 = 0.3 mg/L), using an assessment factor of 10.
This factor was selected as reliable chronic ecotoxicity data are available over 3 trophic
levels (EPHC 2009).

Categorisation of environmental hazard

The categorisation of the environmental hazards of the assessed chemicals according to
domestic environmental hazard thresholds is presented below:

Persistence

Not persistent (Not P). Based on measured results from standard biodegradability tests and
experimental field measurements that show ultimate degradation, the chemicals in this group
are categorised as Not persistent.

Bioaccumulation

Not bioaccumulative (Not B). Based on low measured log Kow and bioconcentration factors
in fish, the chemicals in this group are categorised as Not bioaccumulative.

Toxicity

Not toxic (T). Based on acute ecotoxicity values above 1 mg/L and chronic ecotoxicity values
above 0.1 mg/L, the chemicals in this group are categorised as Not toxic.

Environmental risk characterisation

Based on the PEC and PNEC values determined above, the following Risk Quotients (RQ =
PEC + PNEC) have been calculated for release of the chemicals in this group into rivers and
the marine environment:

Compartment

River 0.03 mg/L

0.042 mg/L

Marine 0.003 mg/L 0.03 mg/L 0.1

For rivers, an RQ less than 1 indicates that the chemicals in this group are not expected to
pose a significant risk to the environment based on estimated emissions, as environmental
concentrations are below levels likely to cause harmful effects.
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For marine waters, an RQ less than 1 indicates that the chemicals in this group are not
expected to pose a significant risk to the environment based on estimated emissions, as
environmental concentrations are below levels likely to cause harmful effects.

Uncertainty

This evaluation was conducted based on a set of information that may be incomplete or
limited in scope. Some relatively common data limitations can be addressed through use of
conservative assumptions (OECD 2019) or quantitative adjustments such as assessment
factors (OECD 1995). Others must be addressed qualitatively, or on a case-by-case basis
(OECD 2019).

The most consequential areas of uncertainty for this evaluation are:

e There are no domestic monitoring data for dodecyl sulfate salts in surface waters
(freshwater or marine), soil or sediment.

e There are limited international monitoring data for the chemicals in this group
preventing a robust weight-of-evidence prediction of environmental concentrations.

e Arrisk quotient in marine waters and sediment is limited by lack of environmental
monitoring data in these compartments.

e Arisk quotient in freshwater sediments is limited by lack of available environmental
monitoring and ecotoxicity data.

e There is uncertainty about the extent that direct emissions of dodecyl sulfate salts
contribute to domestic use volumes.

The risk profile of dodecyl sulfate salts may change should monitoring data become
available to indicate that these chemicals are present in Australian environmental
compartments at concentrations above the level of concern. The risk profile of dodecyl
sulfate salts may change should data become available to suggest that direct environmental
emissions, for example from surfactant-enhanced remediation, are a significant emission
source.
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