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INTRODUCTION
QGC – a BG Group Business (QGC) is developing an integrated liquefied
natural gas (LNG) project in Queensland, Australia. This involves the
extraction of coal seam gas (CSG) from deep coal beds in the Surat Basin in
South East Queensland from which liquefied natural gas (LNG) will be
produced for export from a port in Gladstone.
The gas field component of QCLNG covers the extraction of gas from QGC’s
petroleum tenures in the Surat Basin to provide gas for the LNG plant. Over
the minimum 20 year life of the project the development will comprise:
 approximately 6000 wells;
 well surface equipment;
 gas and water gathering systems;
 gas processing and compression infrastructure;
 water storage and treatment infrastructure; and
 beneficial use of associated water.
QGC propose to stimulate approximately 40% of wells using a method known
as hydraulic fracturing. The hydraulic fracturing process requires the use of
various chemicals.
A risk assessment of chemicals proposed for use in the hydraulic fracturing
process (ERM, 2011) has already been submitted to the regulatory authority,
the Department of Environmental and Resource Management (DERM)1 in
April 2011. Subsequent to the submittal of the Fraccing Chemicals Assessment
(ERM 2011), the chemicals J494, L064 and M275 were identified as additional
chemicals proposed for use in hydraulic fracturing. The principal components
of these chemicals are listed below;


M275 (also called Biocide BPA68915) is magnesium nitrate and the
reaction mass of 5-chloro-2-methyl-4-isothaizolin-3-one (CMI) and 2methyl-2H-isothiazon-3-one (MI).



J484 is sodium sesquicarbonate

L064 is a clay stabilizer comprising tetramethylammonium chloride CMI and
MI in a 3:1 ratio. This mixture is produced as a result of a chemical reaction
(SCCS, 2009) and are not the result of blending two separately produced
chemicals. It is referred to in the SDS and in the literature as the reaction mass
of these two compounds.
As such, little chemical and toxicological

1

Now Department of Environment and Heritage Protection (DEHP)
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information is available for the individual chemicals and most of the data for
these chemicals is based on 3:1 mixture of CMI:MI. Accordingly, this
assessment profile primarily provides an evaluation for the mixture of CMI
and MI and these substances will be referred to as the reaction mass of
CMI:MI throughout this report.
This addendum assessment undertaken by ERM forms a supplement to the
Fraccing Chemicals Assessment (ERM 2011) that has already been submitted to
DERM (now DEHP). This addendum addresses potential environmental and
human health risks associated with the proposed use of these three products.
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2

OBJECTIVES AND SCOPE

2.1

OBJECTIVES
As part of the Fraccing Chemicals Assessment (ERM 2011), ERM has already
provided an independent analysis of the potential ingestion or exposure
pathways of hydraulic fracturing chemicals, both at the surface and
subsurface. For this Addendum ERM has been engaged by QGC to provide
an independent analysis of:
 The toxicity of the three products; L064, J494 and M275 including their
toxicity in comparison to relevant standards and guidelines.
 The measures to manage or mitigate potential impacts from exposure to
these products during its transport, storage, and use.

2.2

SCOPE OF WORK
The scope of work undertaken in order to assess the risks from the products
includes a review of the use of the three products; L064, J494 and M275; a
compilation of the properties of the products and their potential breakdown
products; and completion of toxicological profiles detailing what is known
about the toxicology of the substances.
Following this review, the information was integrated with the conceptual site
model established in the Fraccing Chemicals Assessment (ERM 2011). As these
products have not yet been applied in the hydraulic fracturing process, the
assessment is based on the proposed usage and likely resultant concentrations
in the hydraulic fracturing wells.
This study is limited to the assessment of the products used during to
hydraulic fracturing.
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2.3

RISK ASSESSMENT PROCESS AND APPROACH
The framework for carrying out environmental health risk assessment is
outlined in enHealth (2004) Environmental Health Risk Assessment and
involves four main stages:
 Issues Identification;
 Hazard Assessment;
 Exposure Assessment; and
 Risk Characterisation.
This report has been prepared in accordance with the enHealth (2004)
guidance, and follows the above framework, with issues identification having
been dealt with in Sections 1 and 2.
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3

DESCRIPTION OF THE HYDRAULIC FRACTURING CHEMICAL USE
Coal seam gas is predominantly methane gas adsorbed in underground coal
beds. The methane occurs in an absorbed state, lining the inside of the pore
space openings within the coal matrix. The general procedure for recovering
this gas involves drilling a series of wells into targeted coal layers and
pumping out the groundwater to lower the coal reservoir pressure in order to
release the methane gas from the coal, (reversing the adsorption process by
causing the methane to desorb from the coal matrix). Coal seams that are
insufficiently permeable to produce gas at economic rates naturally require
hydraulic fracturing in order to make them produce at economic rates. QGC
have developed a field development plan, which describes where the
hydraulic fracturing is proposed. They have also stated that this field
development plan is subject to change as reservoir testing matures. This
assessment has only considered the field development plan as stated at this
time.
The hydraulic fracturing process uses high pressure pumps to inject a mixture
of water and sand into wells to create fractures that connect tiny cracks (e.g.
natural fractures, cleats) already present in coal seam gas (CSG) reservoirs.
Sand is used in order to keep the created fractures open and is referred to as a
proppant.
Prior to hydraulic fracturing, a hydraulic fracturing pond is constructed with
an estimated footprint of approximately 1ha, and an operational footprint of
approximately 2000m2 to 5000m2. Pond volume is typically up to 6.5ML.
Ponds are used to store water required to for the hydraulic fracturing process
(i.e., the water that is tankered, pumped to or produced on the site). Initial
“flowback” water and produced water from the well after the hydraulic
fracturing is completed may be pumped back into the pond for storage.
Hydraulic fracturing chemicals are not mixed in this pond, apart from initial
chlorinated biocides.

3.1

ADDITIVES USE
M275 (Biocide BPA68915)
M275 is used during fracture stimulation to prevent fouling of the casing from
bacteria. It is an aqueous solution comprised of magnesium nitrate (1-5%) and
the reaction mass of CMI:MI (1-5%). The magnesium nitrate acts as a
stabiliser for the CMI:MI.
L064 (Clay Stabilizer)
L064 is used during fracture stimulation as a surfactant. This is a chemical
additive used to prevent the migration or swelling of clay particles in reaction
to fluids which comprise mostly water-. Without this, some water-based fluids
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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can affect the electrical charge of naturally occurring clay platelets in the
formation. Clay stabilizers act to retain the clay platelets in position by
controlling the charge and electrolytic characteristics of the treatment fluid. It
is comprised of 30 - 60% tetramethylammonium chloride and the remainder
comprises water.
J494 (Sodium Sesquicarbonate)
J494 is used as a pH buffer during fracture stimulation. It is comprised of 60100% sodium sesquicarbonate, an inorganic salt that dissolves to form sodium
and carbonic acid or bicarbonate ions

3.2

ADDITIVES QUANTITIES
ERM were provided with estimated quantities of these three products from
QGC, sourced from a Schlumberger Fracturing Fluid Quality Assurance
document. This document showed product concentrations for three fluid
types used in conjunction to fracture stimulate wells.
The document showed that the volumes used are 600,000 gallons (Gal) of
Slickwater, 100,000 Gal of Linear Gel and 100,000 Gal of Crosslinked Gel, so a
total of volume of 800,000 Gal (3,028,329 L) of fracturing fluid was assumed
for the calculations of concentrations.
The anticipated use of the additives and resulting concentration in the total
volume of hydraulic fracturing fluid are provided in Table 3.1. The estimated
concentrations of the chemical components of each additive in the total
volume of hydraulic fracturing fluid are provided in Table 3.2.

Table 3.1

Estimated concentration of Additives

Product

M275

L064

J494

Product
Conc.
(Lb/1000
Gal)

Total
Volume
(Gal)

Total
Volume (L)

600,000

2,271,247

0.5

300

60

WF130 Linear Gel
YF125LG
Crosslinked Gel
Total Fracturing
Fluid

100,000

378,541

4.2

417

500

100,000

378,541

0.5

50

60

800,000

3,028,329

WF130 Linear Gel
YF125LG
Crosslinked Gel
Total Fracturing
Fluid

100,000

378,541

1

100

120

100,000

378,541

1

100

120

800,000*

3,028,329

Fracturing Fluid
Waterfrac/
Slickwater

YF125LG

378,541

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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t Mass
(Lb)

767

200
12

1200

Product
Conc.
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30
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Product

Fracturing Fluid
Crosslinked Gel

Total
Volume
(Gal)
100,000

Total
Volume (L)

Total Fracturing
Fluid

800,000*

3,028,329

Product
Conc.
(Lb/1000
Gal)

Produc
t Mass
(Lb)

Product
Conc.
(mg/L)

1,200

180

* These products were not used in the Waterfrac/Slickwater but this water
volume has been used to calculate the total volume that the L064 and J494
would be diluted in following injection.

Table 3.2
Product

Estimated concentration of active ingredients
Product
Concentration
(mg/L)

Chemical

Assumed
concentration
in product

Chemical Concentration
in Hydraulic Fracturing
Fluid (mg/L)

5%2

5.7
(4.8 mg/L nitrate and 0.9
mg/L magnesium)

5%

5.7

magnesium nitrate
M275

115

reaction mass of CMI:MI
L064

30

J494

180

tetramethylammonium
chloride

60%

100%
Sodium sesquicarbonate

18
(3 mg/L ammonium,
5.8 mg/L of chloride)
180
(59 mg/L sodium and
106 mg/L carbonic acid)

ERM have assumed the highest concentration in the range provided to remain
conservative.
2
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4

HAZARD ASSESSMENT

4.1

TOXICITY ASSESSMENT (HEALTH)
Potential health effects related to the hydraulic fracturing chemicals are
applicable to two groups of receptors: the workers handling the chemicals and
fluids at the well head, and the members of the public who may potentially be
exposed via aquifer water (although note our comments on pathways;
exposure is considered highly unlikely). Annex A contains a more detailed
toxicity profile of the three products.
Table 4.1 below summarises the health hazards associated with exposure levels
that could potentially occur during use of these three products.

Table 4.1

Toxicity assessment for J494, L064 and M275 in undiluted form: occupational
exposure
Product

Chemical

J494

Sodium sesquicarbonate

L064

Tetramethylammonium
chloride

M275
(BPA68915)

Magnesium nitrate

reaction mass of CMI:MI

Short Term Health
hazards
May cause respiratory
tract irritation, may
cause mechanical
irritation to eyes
Toxic if swallowed.
Harmful in contact
with skin, irritating to
eyes and skin
Irritant to eyes, skin
and mucous
membranes
Toxic if swallowed.
May cause
sensitisation by skin
contact, which may
cause allergic reaction
such as inflammation
or psoriasis.

Long Term health
hazards
Low toxicity

No long term effects
known

Low toxicity

Low systemic toxicicty.
Once sensitized, a
severe allergic reaction
may occur when
subsequently exposed
to very low levels.

Handling of these substances in their undiluted forms should be done in
accordance with guidance contained on the SDSs (See Annex B).
The Fraccing Chemicals Assessment (ERM 2011) concluded that hydraulic
fracturing injection fluids should be considered as an irritant for health and
safety management purposes. The use of these three products do not make a
difference to the properties of the hydraulic fracturing fluids for health and
safety management.
The addition of chloride and sodium from these products to the fracture fluid
composition provided in Table A.1 of the Fraccing Chemicals Assessment (2011)
is considered negligible. The fluid composition for cross link fracture jobs
ranges from 179 – 381 mg/L for chloride and from 110 – 1689 mg/L for
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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sodium. The fluid composition for non-cross link fracture jobs ranges from
5783 – 7732 mg/L for chloride and 1678 – 5030 mg/L. The addition of
5.8mg/L of chloride and 58mg/L of sodium does not alter the conclusions
reached regarding classification of these fluids.
Table 4.2 summarises the long term health hazards of the chemicals once
mixed in the dilutions that they are used in hydraulic fracturing fluids.
Table 4.2

Long term health hazards associated with exposure to concentrations after
dilution (injection concentration)
Product

Chemical

Dissolved form

J494

Sodium sesquicarbonate

L064

Tetramethylammonium
chloride

Dissolves in to sodium
ions and forms either
bicarbonate,
carbonic
acid or carbonate ions.
Dissociates to ionic
chloride
and
tetramethylammonium
forms.
Magnesium and nitrate
ions.

Magnesium nitrate

M275
(BPA68915)

reaction mass of CMI:MI

4.2

Soluble in water. Little
data on long term
breakdown of CMI:MI.

Long Term health
hazards
None

None

Nitrate can lead to
elevated
levels
of
methemoglobin in the
blood
(Methaemoglobinaemia)
from nitrite, however
this is at levels above the
estimated concentrations
used
for
hydraulic
fracturing.
Low systemic toxicity.
Gastrointestinal
irritation.

TOXICITY ASSESSMENT (ECOLOGY)
Table 4.3 summarises the ecological hazards of the chemicals once mixed in the
dilutions that they are used in hydraulic stimulation fluids.
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Table 4.3

Summary of ecotoxicological effects of hydraulic fracturing fluids after
dilution (injection concentration)
Product

Chemical

Dissolved form

Long Term health hazards
Carbonate
is
toxic
to
microorganisms and many
aquatic organisms, toxicity
reducing rapidly as dilution
increases
and
carbonate
equilibrates
to
ambient
carbonate/bicarbonate/carbo
n dioxide ion balance. This is
not expected to present a long
term risk to the aquatic
environment.
Toxic to microorganisms and
aquatic organisms, toxicity
reducing rapidly as dilution
increases.
Toxic to microorganisms and
aquatic organisms, toxicity
reducing rapidly as dilution
increases.
Toxic to microorganisms and
aquatic organisms, toxicity
reducing rapidly as dilution
increases.

J494

Sodium sesquicarbonate

Dissolves in to sodium
ions and forms either
bicarbonate, carbonic
acid or carbonate ions.
These
ions
are
persistent in natural
waters. They are not
expected
to
accumulate
in
sediments and biota.

L064

Tetramethylammonium
chloride

Dissociates to ionic
chloride
and
tetramethylammonium
forms.
Magnesium
and
nitrate ions.

Magnesium nitrate
M275
(BPA689
15)

reaction mass of CMI:MI.

4.3

TOXICITY CRITERIA

4.3.1

Health Criteria
The human health screening criteria are provided in Table 4.4. An existing
health drinking water criterion is only available for nitrate. An existing
drinking water criterion is also provided for chloride based on drinking water
aesthetic (tastes). Drinking water criteria were not available for CMI:MI.
CMI:MI
Consistent with the Fraccing Chemicals Assessment (ERM 2011), a screening
criterion was developed for CMI:MI consistent with the development
procedures used to develop Australian Drinking Water Guidelines (NHMRC,
2004). The NHMRC (2004) formula for calculating a screening value based on
the highest dose that causes no adverse effects in long-term experiments on
laboratory animals. It is calculated using the following formula:
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ScreeningV alue 

animal dose  human weig ht  proportionof intake from water
water volume of water consumed  safety factor

Consistent with the Fraccing Chemicals Assessment (ERM 2011), the following
assumptions were made 2 L water consumed per day (NHMRC, 2004), 70 kg
average body weight (NHMRC, 2004), and 80% of total intake that can be
attributed to water consumption.
The NOEL of 2.8 mg/ kg body weight per day was selected for CMI:MI from a
2-generation drinking water study in rats. No systemic toxicity was observed.
The NOEL is based on the gastric irritation. A safety factor of 100 (10 for
variation within species and 10 extrapolation from rats to humans) was used.
The resulting screening concentration was 0.784 mg/L.

Table 4.4

Toxicity Criteria used in derivation of the Screening Criteria
Variable
Nitrate

Chloride

CMI:MI

4.3.2

Endpoint
Drinking
water (Noncancer)
Drinking
water
(aesthetics)
Gastric
irritation

Unit
mg/L

Value
50

Reference
NHMRC
(2011)

mg/L

250

WHO (2011)

mg/L

0.784

SCCs (2009)

Ecological Criteria
Ecological screening criteria are not readily available for the chemicals
evaluated. The limited eco-toxicological data available were used to derive
screening criteria and are presented in Table 4.5. The details of the data are
provided in the toxicity profiles (presented in Annex A).
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Table 4.5

Ecotoxicity Screening Criteria
Variable
Magnesium Nitrate

reaction mass of CMI:MI

Tetramethylammonium chloride

Carbonate3

Endpoint
LC50 (Worms)
with 10 fold
uncertainty factor

Unit
mg/L

Value
0.017

Reference
ECOTOX

LOEC
(invertebrates)
with 10 fold
uncertainty factor

mg/L

16.5

ECOTOX

LC50 (marine
crustacean
aquatic) with 10
fold uncertainty
factor

mg/L

<0.1

SDS

LC50 (aquatic)
with 10 fold
uncertainty factor

mg/L

6.7

ECOTOX

Most of the toxicity relating to Sodium Sesquicarbonate is related to Sodium
Carbonate or carbonate in water, which is the end product following dissolution.
3
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5

EXPOSURE ASSESSMENT
Fundamental to the risk assessment process is the development of a
Conceptual Site Model (CSM), which is the qualitative description of the
plausible mechanisms by which receptors may be exposed to site
contamination. For exposure (and therefore risk) to be considered possible, a
mechanism (‘pathway’) must exist by which contamination from a given
source can reach a given receptor. A complete ‘source-pathway-receptor’
exposure mechanism is referred to as a ‘SPR linkage’.
The potential SPR linkages are evaluated for completeness based on the
existence of:
 a potentially hazardous chemical source;
 a mechanism for release of the chemical or hazard from the source;
 a contaminant transport medium;
 potential receptors of contamination or hazard; and
 a mechanism for chemical or hazard exposure by the receptors.
Whenever one or more of these elements are missing, the SPR linkage is
incomplete and the potential risk to the identified receptor is considered
unlikely. This mechanism for analysing potential risks is relevant to both
health and ecological risks. SPR linkages considered Fraccing Chemicals
Assessment (ERM 2011) are relevant for the evaluation of the use of the three
products:


Biocide M275



J494 (carbonic acid)



L064 (tetramethylammonium chloride)

A summary of the SPR linkages are summarized in Table 5.1. A detailed
assessment of the pathways is provided in the Fraccing Chemicals Assessment
(ERM 2011).
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Table 5.1

Summary of key source-pathway-receptor linkages
Pathway
Direct contact

Receptor
Workers at wellhead

Raw material
chemicals

Spillage to ground or
surface water

Ecological

Y

Hydraulic
fracturing fluids
prior to injection

Direct contact with
water prior to
injection

Human health (workers)

N

Spillage

Ecological receptors

N

Water in the
Subsurface (during
and up to 1 week
after hydraulic
fracturing)

Migration via
existing continuity
between coal seam
waters and adjacent
aquifers

Springbok/Hutton
Sandstone and WCM –
Human health
(groundwater users),
Ecological (livestock and
irrigation)

Y
(limited)

Long term the
changes in the
aquifer are
considered not to
represent a
significant ‘source’

Migration via
fractures generated
allowing continuity
between coal seams
and adjacent aquifers

Springbok/Hutton
Sandstone and WCM –
Human health
(groundwater users),
Ecological (livestock and

Y
(limited)

14

Source
Raw material
chemicals

Link?
Y

Discussion
Potential risks present under accident or emergency conditions only: requires management via
health and safety procedures. Under normal operating conditions there should be no
significant risk.
Potential risks present under accident or emergency conditions only: requires management via
environmental management procedures. Under normal operating conditions there should be no
significant risk
Direct contact with the injection fluid is not likely as these products are added in the mixing
tanks immediately prior to injection in the well.

0123263RP01_ADDENDUM/DRAFT/JULY 2012

Leakage from the mixing tanks is a possible risk and requires management. The addition of the
three new products, J494, L064 and M275 are unlikely to create additional risks. As above,
under planned normal operating conditions there should be no significant risk.
This pathway is considered very unlikely to be significant where the receptor bore is >750m
from the production well. Potential concentrations released would not pose a significant risk
given that the flow following hydraulic fracturing is toward the stimulated well and given the
dilution within the coal seam water and if connected, in the aquifer water. Direct connection
with a producing well is considered unlikely, however management procedures are
recommended as part of the Fraccing Chemicals Assessment (ERM 2011) and these are protective
for the products J494 M275 and L064.
As above

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA

Source

Pathway
Migration via the
outside of the drilled
well should the seals
between horizons
prove to be
incomplete or
weakened during
hydraulic fracturing

15
0123263RP01_ADDENDUM/DRAFT/JULY 2012

Flowback water at
the surface
(Chemicals added
to hydraulic
fracturing water
and compounds
derived from coal
seams due to
hydraulic
fracturing)

Direct contact with
flowback waters
Discharge of
flowback waters to
surface water or
ground

Receptor
irrigation)
Overlying aquifers,
including surface
alluvium, which may in
turn provide base flow to
surface waters. Human
health (groundwater users,
surface water users),
Ecological (livestock and
irrigation, and surface
water ecology)
Human health (workers)

Human health (surface
water users) and
Ecological (surface water
ecology).

Link?

Discussion

Y

Proper well construction minimizes this potential pathway. Failure of the well head during
hydraulic fracturing operations would initiate an emergency stop of hydraulic stimulation
injection. Thus, limited injection fluid is anticipated to be released in this event. Mitigation
measures for well head or seal failure are within the management procedures undertaken
during fraccing operations. Potential concentrations released pose no significant risk.

Y

Potential risks present under accident or emergency conditions only: requires management via
health and safety procedures. Under normal operating conditions there should be no
significant risk.
Potential risks present under accident or emergency conditions only: requires management via
environmental management procedures. Under normal operating conditions there should be no
significant risk

Y

6

RISK CHARACTERISATION
In this section, the ‘source’ at various stages of the hydraulic fracturing
process is considered in terms of whether it is connected to a receptor via a
pathway. Where a source (identified by exceedance of a relevant screening
criterion or other indication of hazard) has a viable pathway, it is identified as
a potentially significant risk requiring further assessment or management.

6.1

SCREENING ASSESSMENT
The screening assessment refines the risk assessment process by identifying
constituents that are at concentrations below the screening criteria and are
unlikely to cause a significant risk to human health or the environment. The
presence or potential presence of a constituent above a screening level is not a
conclusion that a risk to human health or the environment exists, but rather
that the constituent has the potential to be a risk to human health or the
environment under hypothetical scenarios of release and exposure.

6.1.1

Human Health
The concentrations of CMI:MI within the hydraulic fracturing fluid exceeds
human health criteria. The presence of CMI:MI in the hydraulic fracturing
fluid is not likely to change its bulk drinking water quality significantly, since
the salinity makes the water not of potable quality.

6.1.2

Environmental
The estimated concentrations of magnesium nitrate (5.7 mg/L) and carbonate
(106 mg/L) in the hydraulic fracturing fluid exceed their ecological screening
criteria of 0.017 mg/L and 6.7 mg/L, respectively. These represent potential
of direct exposure of aquatic receptors directly to undiluted hydraulic
fracturing fluid.
The presence of magnesium nitrate and carbonate in the hydraulic fracturing
fluid is not likely to change its bulk aquatic toxicity significantly, since the
salinity makes to pre-injection fluids toxic to freshwater organisms. This is
also true of the flowback fluids, which also exhibit high salinity.
Risks to ecological receptors via subsurface pathways are considered very low.
These exceedances indicate that the presence of magnesium nitrate and
carbonate in the undiluted hydraulic fracturing fluid could pose a risk to the
environment if there was an accidental release to groundwater or surface
water. Release to groundwater would be unlikely to create an impact unless
the groundwater had a rapid pathway into surface water.
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Based on the proposed use and management procedures, a release into the
aquatic or terrestrial environment of pre-injection fracturing fluids or
flowback waters is considered unlikely.
6.1.3

Summary
Risks to health or the environment as a result of the use of the products
assessed in this addendum in hydraulic fracturing are considered low. This
conclusion is made on the basis that the pathway to receptors is very unlikely
to exist.
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7

CONCLUSIONS
The use of J494, M275, and L064 in hydraulic fracturing is not likely to result
in any changes to the human health or ecological risks outlined in the Fraccing
Chemicals Assessment (ERM 2011). The use of J494, M275, and L064 does not
result in recommended changes or additional requirements in the
management of hydraulic fracturing chemicals and water.
No changes to the recommendations or conclusions of the Fraccing Chemicals
Assessment (ERM 2011) are required as a result of the use of J494, M275, and
L064.
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Annex A

Toxicity Summaries for:

 Biocide M275

 J494 and

 L064

THE REACTION MASS OF 5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3ONE AND 2-METHYL-2H-ISOTHIAZOL-3-ONE (3:1) TOXICITY
SUMMARY
PHYSICAL AND CHEMICAL PROPERTIES
5-chloro-2-methyl-4-isothiazolin-3-one (CMI) and 2-methyl-2H-isothiazol-3one (MI) in a 3:1 ratio are produced as a result of a chemical reaction (SCCS,
2009) and are not the result of blending two separately produced chemicals.
As such, little toxicological information is available for the individual
chemicals and most of the data for these chemicals is based on 3:1 mixture of
CMI:MI. Accordingly, this toxicological profile primarily provides a summary
of information for the mixture of CMI and MI. The CMI:MI formulation is
generally supplied as a slightly grey or yellow liquid which is acidic and
corrosive (Biocide BPA68915 MSDS, 2010). CMI:MI is soluble in water.
The physical and chemical properties of CMI:MI are presented in Table 1
Table 1

Physical and chemical properties of CMI:MI
CMI:MI (3:1)
CAS No.
Chemical Formula
Molecular Weight
Vapour Pressure
Vapour Density
Density
Solubility in Water at 20°C
Air Diffusion Coefficient
Water Diffusion Coefficient
Henry’s Law Coefficient
Koc
Log Kow
Odour Threshold
Dermal Absorption
Permeability Constant

CMI

55965-84-9
C4H4ClNOS: C4H5NOS (3:1)
0.00108 hPa
1.296 g/mL
-

26172-55-4
C4H4ClNOS
149.45
706-751 g/L
0.401
-

-

MI
2682-20-6
C4H5NOS
115.16
367 g/L
-0.486
-

SUGGESTED TOXICITY VALUES FOR RISK CHARACTERISATION
No human health toxicity values available
Table 2

Toxicity Criteria used in derivation of the Screening Criteria
Variable
Human Health Non-Cancer
NOEL (gastric irritation)

Symbol

Ecotoxicity Criteria
LOEC (invertebrates) with 10 fold
uncertainty factor
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Value

Reference

2.8

mg/kg-d

SCS, 2009

16.5

mg/L

ECOTOX
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THE REACTION MASS OF 5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3ONE AND 2-METHYL-2H-ISOTHIAZOL-3-ONE (3:1) TOXICITY
SUMMARY
USES AND PRESENCE IN THE ENVIRONMENT
CMI:MI (3:1) is the active ingredient in M275 (Biocide BPA68915) and is
present in concentrations ranging between 1% and 5%. It is understood that
QGC plans to use M275 as a biocide to prevent fouling in the wells.
CMI:MI is also used as a biocide and preservative in liquid cosmetics (e.g.
shampoos/ conditioners). CMI:MI is typically present at concentrations less
than 0.0015% in cosmetic products (SCCS, 2009).
When released into the environment the following can be noted with respect
to CMI:MI:
 Air: release to air is not considered significant as CMI:MI in the Biocide
BPA68915 is supplied in liquid form and has a low vapour pressure.
 Soil: limited information is available on the fate of CMI:MI in soil, however
the relatively low Log Kow suggests that the chemical adsorbtion of these
compounds to organic soils is limited.
 Water: limited information is available on the fate of CMI:MI in water,
though the product appears to have a high solubility.

POTENTIAL HUMAN EXPOSURE SOURCES
The most likely potential exposure to this agent appears to be in controlled
industrial environments.
However this product has been used at a
preservative in cosmetics. It is used for shower gels, body washes, bubble
baths, liquid soaps, shampoos, hair conditioners and wipes. It is used for both
rinse-off and leave-on products.
Since the 1990s, the content of CMI:MI in the EU has been limited to 15 ppm in
cosmetic products. However, the Cosmetics, Toiletries and Fragrance
Association recommended a use concentration of no more than 7.5 ppm in
cosmetic leave-on products and 15 ppm for cosmetic rinse-off products.

TOXICOKINETICS
Toxicokinetic studies in rats in vivo and using different CMI:MI
administration routes showed that systemically it was rapidly absorbed and
metabolized. It did not bioaccumuolate in tissues and was eliminated mainly
within 24hrs.
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THE REACTION MASS OF 5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3ONE AND 2-METHYL-2H-ISOTHIAZOL-3-ONE (3:1) TOXICITY
SUMMARY
HEALTH EFFECTS
1. Non-Cancer Effects
Acute Effects
Studies of rats and rabbits looking at acute oral, dermal and inhalation toxicity
have found that CMI/MI had minimum LD50s of:
 500 mg/kg bw (oral)
 1008 mg/kg bw (141 a.i. mg/kg bw) (dermal) and
 2.36 mg/L (0.33 mg a.i./L) (inhalation)
This indicated that the product has a slight acute oral and inhalation toxicity
and was considered non-toxic by single dermal application.
A study in rats identified an oral LD50 of 53 mg/kg for the reaction mass of: 5chloro-2-methyl-4-isothiazolin-3-one and 2-methyl-2H-isothiazol-3-one (3:1)
(Biocide BPA68915 MSDS).
The product acts as an extreme sensitizer in animals.
Chronic Effects
No systemic toxicity observed at any dose. No adverse effects were observed
on the histopathology of any tissues/organs.
Some chronic toxicity studies have been conducted including a 24 month Rat
study for ingestion expsoure. The study found no effects of gastric irritation
(NOEL) up to 2 – 3.1 mg/kg/day (SCS, 2009).
2. Cancer Effects
One mammalian cell transformation test (mouse embryo fibroblast test) was
negative. This compound is not considered to be carcinogenic.

ECOLOGICAL EFFECTS
The reaction mass of: 5-chloro-2-methyl-4-isothiazolin-3-one and 2-methyl-2Hisothiazol-3-one (3:1) is very toxic to aquatic organisms, may cause long-term
adverse effects in the aquatic environment (Biocide BPA68915 MSDS).
A summary of the studies listed in the United States Environmental Protection
Agency Ecotox Database for CMI:MI are presented in Table 2 below.
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THE REACTION MASS OF 5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3ONE AND 2-METHYL-2H-ISOTHIAZOL-3-ONE (3:1) TOXICITY
SUMMARY
Table 3

Summary of Ecotoxicity Studies
Species Group

Invertebrates

Endpoint

Effect

Number of
Studies
4

Minimum
Endpoint Value
(µg/L)
16500

Maximum
Endpoint Value
(µg/L)
166000

LOEC

POP

NR-LETH

MOR

4

31000

244000

NR = Not Reported, NR-LETH = 100% mortality or 0% survival of organism, , MOR = Mortality, POP
= Population, LOEC - Lowest Observable Effect Concentration

TOXICITY CLASSIFICATION
CMI:MI has not been classified as to its carcinogenicity by the International
Agency for Research on Cancer (IARC, 2012), however studies to date do not
suggest that it is a carcinogen.

EXPOSURE LIMITS AND TOXICITY EVALUATIONS
Australia
There is no Australian Drinking Water Standard for CMI:MI.
CMI:MI is classified as toxic according to the criteria of Australian National
Occupational Health and Safety Commission (NOHSC) however an exposure
standard has not been adopted (Safe Work Australia, 2010).
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THE REACTION MASS OF 5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3ONE AND 2-METHYL-2H-ISOTHIAZOL-3-ONE (3:1) TOXICITY
SUMMARY
WHO
There are no air or water quality guidelines specific to CMI:MI.
EU
There are no air or water quality guidelines specific to CMI:MI.
US

The National Institute for Occupational Safety and Health (NIOSH) has not
recommended occupational exposure levels for magnesium nitrate (CDC,
2012).
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MAGNESIUM NITRATE TOXICITY SUMMARY

PHYSICAL AND CHEMICAL PROPERTIES
Magnesium nitrate is a white crystalline powder or granule at room
temperature and is water soluble (HSDB, 2003).
The physical and chemical properties of magnesium nitrate are presented in
Table 1
Table 1

Physical and chemical properties of Magnesium Nitrate
CAS No.
Chemical Formula
Molecular Weight
Vapour Pressure
Vapour Density
Density
Solubility in water
Air Diffusion Coefficient
Water Diffusion Coefficient
Henry’s Law Coefficient
Koc
Log Pow
Odour Threshold
Dermal Absorption
Permeability Constant

10377-60-3
Mg(NO3)2
148.3
62.2 Pa
2.3
712 g/L
-

SUGGESTED TOXICITY VALUES FOR RISK CHARACTERISATION
Table 2

Toxicity Criteria used in derivation of the Screening Criteria
Variable
Non-Cancer Criteria
Drinking water
Ecotoxicity Criteria
LC50 (Worms) with
uncertainty factor

Symbol

10

fold

Unit

Value

Reference

mg/L

50

NHMRC
(2011)

mg/L

0.017

ECOTOX

USES AND PRESENCE IN THE ENVIRONMENT
Magnesium nitrate is a preservative in M275 (Biocide BPA68915) and is
present in concentrations ranging between 1% and 5%. It is understood that
QGC plans to use M275 as a biocide to prevent fouling in the wells.
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Nitrates and magnesium are naturally present in soils, waters, plant materials
and meats. The concentration of nitrates in soil and water can be increased as
a result of anthropogenic activities such as the use of nitrogenous fertilisers.
Nitrates can also be present in low concentrations in air as a result of air
pollution (WHO, 1978).
When released into the environment the following can be noted with respect
to magnesium nitrate:
 Air: as magnesium nitrate has negligible vapour pressure, release to air is
not considered significant.
 Soil: magnesium nitrate is not expected to adsorb to soil due to its water
solubility. Magnesium comprises approximately 2% of soil in the earth's
crust and is the eighth most abundant element (HSDB, 2003).
 Water: magnesium nitrate is soluble in water and is generally present in its
ionic form. In major Australian reticulated supplies, nitrate concentrations
range up to 51 mg/L, with typical concentrations usually less than
0.15 mg/L. Very high nitrate concentrations (up to 1300 mg/L) have been
recorded in some groundwater supplies in rural areas (NHMRC, 2011).
The concentrations of nitrate in groundwater samples collected prehydraulic fracturing in the Walloon coals measures indicate low
background nitrate concentration with maximum concentrations of 0.01
mg/L (ERM 2011). The nitrite ion is relatively unstable and can be formed
by the reduction of nitrate can be reduced to nitrate in poorly oxygenated
waters however the nitrite ion is relatively unstable and will rapidly
oxidise to nitrate in well oxygenated or chlorinated supplies (NHMRC,
2011).

POTENTIAL HUMAN EXPOSURE SOURCES
According to WHO (1978,) one of the important sources of human exposure to
nitrate is drinking water. The concentration of nitrate in water varies
significantly between different sources however WHO (1978) estimated that
less than 20 mg nitrate would typically be ingested per day from drinking
water (assuming an intake of 2 L per day at concentration of less than 10
mg/L nitrate). Another important source of nitrate is certain vegetables and
meat products. The intake from these sources is also variable based on the
nitrate concentration in these foods and dietary patterns, however WHO
(1978) cited a study which estimated the weekly intake of nitrates for a
member of the general population in the USA to be about 400 mg.
Monitoring data indicate that the general population is exposed to magnesium
compounds via inhalation of ambient air, ingestion of food and drinking
water, and dermal contact with this compound and other consumer products
containing magnesium compounds (HSDB, 2003). Occupational exposure to
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magnesium compounds may occur through inhalation and dermal contact at
workplaces where magnesium compounds are produced or used (HSDB,
2003).

TOXICOKINETICS
Magnesium is an essential nutrient for humans, animals, and plants (HSDB,
2003).
Nitrate toxicity is due primarily to its conversion to nitrite which is mediated
by bacteria in the gastrointestinal system (US EPA, 1991). Nitrate is rapidly
absorbed from the gastro-intestinal tract. Absorbed nitrite reacts with
haemoglobin to form methaemoglobin which, in adults, is rapidly converted
to oxyhaemoglobin. In infants up to three months old and in very young
animals this enzyme system responsible for converting methaemoglobin is not
completely developed. Under these conditions, the methaemoglobin formed
may increase in the body resulting in a characteristic clinical condition
(methaemoglobinaemia) (WHO, 1978).

HEALTH EFFECTS
1. Non-Cancer Effects
Acute Effects
Nitrate
There is epidemiological evidence for methaemoglobinaemia in infants (up to
3 months) exposed to nitrate in drinking water. The WHO recommended that
water should not be used for bottle-fed infants when nitrate levels are above
100 mg/L, but that it may be used if medical authorities are increasingly
vigilant when the nitrate concentration is between 50 and 100 mg/L.
However, the water must also be known to be microbiologically safe
(NHMRC, 2011).
Magnesium
Magnesium nitrate is a severe irritant to the eyes, skin & mucous membranes
(HSDB, 2003).
Chronic Effects
Nitrate
The US EPS (1991) cited a study on the effects of nitrate on reproduction and
development in guinea pigs. Females were exposed to drinking water
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containing potassium nitrate for 143-204 days. The average doses were 0, 12,
102, 507 or 1130 mg/kg/day. Normal conception occurred at all dose levels.
No significant effect on reproductive performance was detected except in the
high-dose group, where there was a decrease in number of live births. A
reproductive NOAEL of 507 mg/kg/day and a LOAEL of 1130 mg/kg/day
was estimated.
No studies were located on systemic effects of nitrate in humans or animals. In
the absence of such data, observations from animals exposed to nitrite were
considered to be a conservative estimate of nitrate toxicity by the US EPA
(1991). The US EPS (1991) cited a study where rats were exposed to sodium
nitrite in drinking water for their lifetime at a dose of 20 mg /kg/day nitrite.
No treatment related histologic or hematologic effects were noted except for
elevated methemoglobin levels in the treated animals (US EPA, 1991).
Magnesium
Magnesium not been shown to produce toxic effects when ingested as
naturally occurring magnesium in food. Diarrhea was selected as the critical
endpoint as it is the first sign of excess intake. For children and adolescents 8
years and older and adults, a LOAEL of 360 mg of magnesium from non-food
sources was established (NHMRC, 1991).
2. Cancer Effects
Nitrate
Laboratory experiments in animals, suggest that nitrate and nitrite are not
carcinogenic. There is limited epidemiological evidence that there may be a
relationship between nitrate exposure and gastric cancer in humans, but this
has not been confirmed in more definitive analytical studies (NHMRC, 2011).
Nitrate is not mutagenic in tests with bacteria and mammalian cells in vitro.
Chromosome aberrations have been observed in the bone marrow of rats but
this result may be due to the presence N-nitroso compounds. Nitrite is
mutagenic in both in vivo and in vitro experiments using mammalian cells
(NHMRC, 2011).
Magnesium
Magnesium is not known to cause carcinogenic effects.

ECOLOGICAL EFFECTS
A summary of the studies listed in the United States Environmental Protection
Agency Ecotox Database for magnesium nitrate are presented in Table 3
below.
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Table 3

Summary of Ecotoxicity Studies
Species Group

Molluscs
Worms

Endpoint

Effect

Number of
Studies
1

Minimum
Endpoint Value
(µg/L)
750000

Maximum
Endpoint Value
(µg/L)
750000

NR-LETH

MOR

NR-ZERO

MOR

1

240000

240000

LC50

MOR

1

170

170

NR = Not Reported, NR-LETH = 100% mortality or 0% survival of organism, NR-ZERO = 0% mortality or
100% survival of organisms, MOR = Mortality, BCM = Biochemical, POP = Population

OTHER EFFECTS
Hardness is caused primarily by the presence of calcium and magnesium ions,
although other cations can contribute. Total hardness in major Australian
reticulated supplies ranges between about 5 mg/L and about 380 mg/L. A
guideline value of 200 mg/L (as calcium carbonate) is based on two
considerations:
•

difficulty in obtaining a lather with soap;

•

water with a total hardness (as calcium carbonate) above 200 mg/L can
cause a rapid build‑ up of undesirable deposits, or scale, in hot water
pipes and fittings. Removal of these deposits can be costly (NHMRC,
2011).

TOXICITY CLASSIFICATION
Magnesium nitrate has not been classified as to its carcinogenicity by the
International Agency for Research on Cancer (IARC, 2012).

EXPOSURE LIMITS AND TOXICITY EVALUATIONS
Australia
The Australian Drinking Water Guidelines (NHMRC, 2011) value for nitrate is
50 mg/L. The guideline value protects bottle-fed infants under 3 months from
methaemoglobinaemia. Adults and children over 3 months can safely drink
water with up to 100 mg/L nitrate (NHMRC, 2011).
The guideline level for nitrite of 3 mg/L is based on a relative potency for
nitrite and nitrate with respect to methaemoglobin formation. Because it is
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possible that nitrate and nitrite may occur simultaneously in drinking-water,
and the two have a common toxic effect (methaemoglobinaemia), these
compounds should be considered together when judging compliance with the
guidelines.
Safe Work Australia has not recommended occupational exposure levels for
magnesium nitrate.
Magnesium nitrate has not been assessed under the National Industrial
Chemicals Notification and Assessment Scheme (NICNAS).
WHO
There are no air or water quality guidelines specific to magnesium.
The Drinking Water Guidelines (WHO, 2011) values for nitrate and nitrite are
consistent with the Australian Drinking Water Guidelines discussed above.
EU
There are no air or water quality guidelines specific to magnesium nitrate.
US
The National Institute for Occupational Safety and Health (NIOSH) has not
recommended occupational exposure levels for magnesium nitrate (CDC,
2012).
The US EPA (1991) has adopted an oral reference dose (RfD) of
1.6 mg/kg/day for nitrate based on two studies showing early clinical signs of
methemoglobinemia in excess of 10% in 0.3 month old infants formula (Bosch
et al., 1950 and Walton, 1951).
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J494 – SODIUM SESQUICARBONATE [CARBONIC ACID]
TOXICITY SUMMARY

PHYSICAL AND CHEMICAL PROPERTIES
J494 comprises an inorganic salt, which is dissolved within fracturing fluid to
become Carbonic Acid. The salt used is sodium sesquecarbonate (Systematic
name trisodium hydrogendicarbonate).
The chemical formula for the salt is Na3H(CO3)2. It is a double salt of sodium
bicarbonate and sodium carbonate, and has a needle-like crystal structure.
However, the term is also applied to an equimolar mixture of those two salts,
with whatever water of hydration the sodium carbonate includes, supplied as
a powder.
It is used as a hard surface cleanser ingredient, industrial cleaner ingredient,
bath salt ingredient, water softener, nappy rinse ingredient, swimming pool
pH alkalinity control, flue gas desulfurization, pH adjustment in chemical
processes, water treatment, leather tanning, food additive and in food and
dairy plant sanitizers.
Once dissolved, it forms carbonic acid, which is a weak acid that used as a
buffer to control pH in the fraccing process.
Synonyms include; sodium monohydrogendicarbonate. Trade names include
J494, snowflake crystals, trona, urao.
The physical and chemical properties of carbonic acid are presented in Table 1
Table 1

Physical and chemical properties of carbonic acid
CAS No.
Chemical Formula
Molecular Weight
Vapour Pressure
Vapour Density
Density(bulk)
Solubility in water
Air Diffusion Coefficient
Water Diffusion Coefficient
Henry’s Law Coefficient
Koc
Log Pow
Odour Threshold
Dermal Absorption
Permeability Constant

533-96-0
Na3H(CO3)2..H2O
226.03 g/mol
1.030 kg/m3
13 g/L
Odourless
-
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J494 – SODIUM SESQUICARBONATE [CARBONIC ACID]
TOXICITY SUMMARY
The ecotoxicological toxicity criterion is provided in Table 2.
Table 2

Toxicity Criteria used in derivation of the Screening Criteria for Carbonate
Variable
Ecotoxicity Criteria
LC50 (aquatic) with
uncertainty facotr

Symbol
10

fold

Unit

Value

Reference

mg/L

6.7

ECOTOX

USES AND PRESENCE IN THE ENVIRONMENT
Sodium sesquicarbonate is proposed to be used as alkali buffer within the
fracturing fluids.
When released into the environment the following can be noted with respect
to sodium sesquicarbonate:
 Air: as sodium sesquicarbonate has negligible vapour pressure, release to
air is not considered significant. The dissolved solution (bicarbonate or
carbonic acid) can release carbon dioxide as it equilibrates with air.
 Soil: sodium sesquicarbonate is not expected to adsorb to soil due to its
water solubility.
 Water: sodium sesquicarbonate is soluble in water and forms either
bicarbonate, carbonic acid or carbonate ions. Generally, the solution with
this anion acts as a pH buffer in the environment between the pHs of 6.3
and 10.3. These ions are persistent in natural waters. They are not
expected to accumulate in sediments and biota.

POTENTIAL HUMAN EXPOSURE SOURCES
Consumers are directly exposed to sodium sesquicarbonate and sodium
carbonate at dilute concentrations in drain openers, household cleaners
(including oven cleaner and bathroom cleaner), hair relaxers, dishwasher soap
and in automobile air bags.
Exposure is considered to be common, though serious effects are rare in the
developed world (generally only seen in adults with deliberate ingestion),
largely because mostly low concentration corrosives are present in products
available in the home. Serious effects are more common in developing
countries.
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TOXICOKINETICS
Alkaline corrosives such as sodium sesquicarbonate cause liquefaction
necrosis. They saponify the fats in the cell membrane destroying the cell and
allowing deep penetration into mucosal tissue. In gastrointestinal tissue an
initial inflammatory phase may be followed by tissue necrosis (sometimes
resulting in perforation), then granulation (the formation in wounds of small,
rounded masses of tissue during healing) and finally stricture formation
(abnormal narrowing).

HEALTH EFFECTS
1. Non-Cancer Effects
Acute Effects
In the short term, the powder is irritating to the eyes, the skin and the
respiratory tract. If inhaled, the concentration of either sodium
sesquicarbonate or sodium carbonate that causes a nuisance can be reached
quickly.
Chronic Effects
The only chronic effect documented for sodium sesquicarbonate is that
repeated or prolonged contact with the skin may cause dermatitis.
For sodium carbonate, prolonged exposure may also have effects on the
respiratory tract, resulting in perforation of the nasal septum
2. Cancer Effects
Sodium carbonates are not suspected of being carcinogenic, nor reprotoxic or
teratogenic agents and have not been classified as carcinogenic by the
International Agency for Research on Cancer (WHO 2011a).

ECOLOGICAL EFFECTS
There were no ecological toxicity reference values available for sodium
sesquicarbonate via a search of the United States Environmental Protection
Agency Ecotox Database, the United Nations Environment Programme
website, or a general internet search.
For sodium carbonate (or carbonic acid disodium salt), however there have
been many studies on the effects on aquatic life, these appear to be related to
the use in detergents and its effect on the freshwater environment. The
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USEPA Ecotox Database recorded 77 ecotox studies for sodium carbonate.
The results are summarised in the table below;
Table 3 Summary of Ecotoxicity Studies reported on USEAP Ecotox Database
Determined
Concentration
(ug/L)

Minimum
Endpoint
Value
(ug/L)

Species Common
Name

Endpoint

Effect

Number
of
Studies

Maximum
Endpoint
Value (ug/L)

Diatom

LC50*

MOR

1

242000

NR

NR

Water Flea

EC50

ITX

4

199820

156600

524000

LC50

MOR

11

347000

265000

2870000

LC50

ITX

9

266600

266600

614700

LETC

ITX

1

424000

424000

424000

NOEC

ITX

1

424000

424000

424000

Scud Order

LC50

MOR

4

67000

67000

360000

Baltic Prawn
Western
Mosquitofish

NR-LETH

MOR

1

NR

700000

1000000

LC50*

MOR

3

740000

740000

1200000

Bluegill

LC50

MOR

6

300000

300000

385000

Fathead Minnow
Minnow,Carp
Family

LC50

MOR

3

850000

310000

6160000

NR-LETH

MOR

2

482000*

NR

NR

Sailfin Molly

LC50

MOR

6

297000

NR

NR

Bluegill

NR-LETH

MOR

1

500000

NR

NR

NR-ZERO

MOR

1

200000

NR

NR

NR-LETH

MOR

3

200000

NR

NR

NR-ZERO

MOR

2

100000

NR

NR

Goldfish

NR-ZERO

MOR

2

500000

NR

NR

Mosquito

LC50

MOR

2

600000

600000

1820000

Largemouth Bass

Pond Snail
LC50
MOR
4
395000
395000
411000
Turbellarian,
Flatworm
LC50
MOR
4
341000
341000
384000
NR = Not Reported, NR-LETH = 100% mortality or 0% survival of organism, NR-ZERO = 0% mortality or
100% survival of organisms, MOR = Mortality, BCM = Biochemical, POP = Population

TOXICITY CLASSIFICATION
Sodium sesquicarbonate is not listed as a carcinogen by the International
Agency for Research on Cancer (IARC) (WHO 2011a).
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EXPOSURE LIMITS AND TOXICITY EVALUATIONS
Australia
There is no Australian Drinking Water Standard (NHMRC 2011) for sodium, a
threshold value is provided for taste, but not for health criteria. There is no
standard for bicarbonate.
Safework Australia has not adopted an exposure standard for sodium
sesquicarbonate.
WHO
The WHO Drinking Water Guidelines (2011b) have no levels for sodium or
bicarbonate.
EU
No limits were defined specifically for the EU.
US
No TLV or MAK values have been established for occupational exposure
limits by NIOSH.
The Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) has classified
sodium sequicarbonate as a List D pesticide. List D indicates that this is a
pesticide of less concern. The active ingredient is no longer contained in any
registered pesticide products.
Food and Drug Administration (FDA) Requirements: Substance added
directly to human food affirmed as generally recognized as safe.
Sodium sesquicarbonate is used as a general purpose food additive in animal
drugs, feeds, and related products is generally recognized as safe when used
in accordance with good manufacturing or feeding practice.

SUGGESTED TOXICITY VALUES FOR RISK CHARACTERISATION
No human health toxicity values were available for sodium sesquicarbonate or
sodium carbonate.
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PHYSICAL AND CHEMICAL PROPERTIES
Tetramethylammonium chloride (TMAC) is a quaternary ammonium salt. It is
a hygroscopic colourless/white crystal which is soluble in water and polar
organic solvents (IPCS, CEC, 2003).
The physical and chemical properties of TMAC are presented in Table 1
Table 1

Physical and chemical properties of Tetramethylammonium Chloride
CAS No.
Chemical Formula
Molecular Weight
Vapour Pressure
Vapour Density
Density
Solubility in water
Air Diffusion Coefficient
Water Diffusion Coefficient
Henry’s Law Coefficient
Koc
Log Kow
Odour Threshold
Dermal Absorption
Permeability Constant

75-57-0
(CH3)4NCl
109.6
1.2 mm Hg at 25 deg C
1.17 g/cm3
Soluble
-2
4.2x10 atm-m3/mol
8 mg/L
-4.18 (estimated)
-

SUGGESTED TOXICITY VALUES FOR RISK CHARACTERISATION
No human health toxicity values were available for TMAC or chloride.
Variable
Aesthetics – Chloride ion
Drinking water
Ecotoxicity Criteria
LC50 (fresh water aquatic) with 10
fold uncertainty factor

Symbol

Unit

Value

Reference

mg/L

250

WHO (2011)

mg/L

43

MSDS

USES AND PRESENCE IN THE ENVIRONMENT
TMAC is present in the liquid product Temporary Clay Stabiliser L64 at
concentrations ranging between 30% and 60%. It is understood that QGC
plans to use Temporary Clay Stabiliser L64 to temporarily prevent the clays
from swelling or shifting in the wells. Temporary Clay Stabiliser L64 functions
through ion exchange; TMAC provides a cation to replace the native, easily
solubilised sodium, satisfying the electrolyte balance in the fluid surrounding
the clay particles.
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When released into the environment the following can be noted with respect
to TMAC:
 Air: release to air is not considered significant as the TMAC in Temporary
Clay Stabiliser L64 is supplied in liquid form. If released to air, the vapour
phase TMAC will be degraded in the atmosphere with an estimated half
life of 25 hours. Volatilisation from moist soil surfaces is not expected to be
an important fate process due to the low Henry’s Law constant.
 Soil: TMAC is not expected to strongly adsorb to soil due to its water
solubility and estimated Koc. TMAC chloride is a quaternary ammonium
salt indicating that this compound will exist in the cation form in the
environment and cations generally adsorb more strongly to soils containing
organic carbon and clay. This compound does not appear to biodegrade in
this environment. The TMAC cation is expected to eventually be replaced
by other cations in the clay particles.
 Water: tetramethylammonium chloride exists in ionic form in the
environment as the tetramethyl cation and chloride anion. These are
expected to have a high mobility based on the estimated Koc and its
solubility in water.
POTENTIAL HUMAN EXPOSURE SOURCES
It is considered unlikely that people would be exposed to TMAC unless
exposed during manufacturing and handling or during its use as a temporary
clay stabiliser.

TOXICOKINETICS
At the time of this review, no data were available to assess the toxicokinetics
of exposure to tetramethylammonium chloride. Absorption studies conducted
with other cationic surfactants indicate that absorption occurs in small
amounts through the skin. Dermal absorption of radiolabelled
alkyltrimethylammonium bromide (ATMAB) in 3% aqueous solution in a
study of rats was low and corresponded to 0.6% of dose applied after 72
hours. Most of the absorbed ATMAB was excreted in the urine within the first
24 hours. About 80% of the radiolabelled ATMAB was found in the
gastrointestinal tract 8 hours after oral administration. Only small amounts of
the applied radioactivity were found in the urine and in the blood plasma
indicating poor intestinal absorption. Within 3 days of ingestion, 92% of the
administrated radiolabelled ATMAB had been excreted in the faeces and 1%
in the urine (Tetramethylammonium Chloride SC-251199 MSDS, 2010).
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HEALTH EFFECTS
1. Non-Cancer Effects
Acute Effects
TMAC is toxic if swallowed. The material can produce chemical burns within
the oral cavity and gastrointestinal tract following ingestion. Nausea and
vomiting may follow ingestion (Tetramethylammonium Chloride SC-251199
MSDS, 2010). One study established an oral LD50 of 50 mg/kg in rats
(Temporary Clay Stabilizer L64 MSDS, 2011).
TMAC is also a skin and eye irritant. Concentrated solutions of TMAC can
produce chemical burns to the eye and skin following direct contact or can
cause inflammation or accentuate any pre-existing dermatitis conditions. The
acute dermal LD50 for 98% tetramethylammonium chloride was estimated to
be greater 200 mg/kg but less than 500 mg/kg in rabbits in one study (Gilotti,
2007). Solutions of approximately 0.1% cationic surfactants are rarely
irritating, whereas irritation is usually pronounced at concentrations between
1.0 and 10.0% (Tetramethylammonium Chloride SC-251199 MSDS, 2010).
TMAC may be mildly irritating if inhaled (Temporary Clay Stabilizer L64
MSDS, 2011).
Chronic Effects
No data is available on the chronic effects of TMAC.
2. Cancer Effects
TMAC is not known to cause carcinogenic effects or heritable genetic damage
(Temporary Clay Stabilizer L64 MSDS, 2011).

ECOLOGICAL EFFECTS
TMAC is known to be very toxic to aquatic organisms. A 48hr LC50 of <1
mg/L was established for marine species Acartia tonsa (Temporary Clay
Stabilizer L64 MSDS, 2011). A 96hr LC50 of 431-495 mg/L was established for
freshwater species Pimephales promelas (Temporary Clay Stabilizer L64 MSDS,
2011) and an LC50 of 462 mg/L was reported for freshwater Flathead (Geiger
et al., 1988).
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TOXICITY CLASSIFICATION
Tetramethylammonium chloride has not been classified as to its
carcinogenicity by the International Agency for Research on Cancer (WHO
2012).

EXPOSURE LIMITS AND TOXICITY EVALUATIONS
Australia
The Australian Drinking Water Guidelines (NHMRC, 2011) have not set a
value for TMAC or chloride.
Safe Work Australia has not recommended occupational exposure levels for
TMAC.
TMAC has not been assessed under the National Industrial Chemicals
Notification and Assessment Scheme (NICNAS).
WHO
There are no air or water quality guidelines specific to TMAC.
No health-based guideline value was proposed for chloride in drinking-water.
It was noted that chloride concentrations in excess of 250 mg/L can give rise
to detectable taste in water, but the threshold depends upon the associated
cations (WHO, 2011).
EU
There are no air or water quality guidelines specific to TMAC.
US
The National Institute for Occupational Safety and Health (NIOSH) has not
recommended occupational exposure levels for TMAC.
There are no air or water quality guidelines specific to TMAC.
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SDS Sheets

SAFETY DATA SHEET
(Australia)
According to the criteria of NOHSC:2011(2003)
Version: 1

Revision date: 25 March 2011

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE
COMPANY/UNDERTAKING
pH Control J494

Product Name:
Product Code:
Company Identification:

J494

Emergency Telephone Number:

1-800-039-008 (24hr)

Use of the Substance/Preparation:

Used as a fracturing additive in oilfield applications.

Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000

2. HAZARDS IDENTIFICATION
Indication of danger:

The product is non-dangerous in accordance with Directive 1999/45/EC.

Most important hazards
Health hazards:

May cause respiratory tract irritation. May cause mechanical irritation to eyes.

Environmental hazard:

None known

3. COMPOSITION/INFORMATION ON INGREDIENTS
Component

CAS-No

Inorganic salt

EC-No.
Listed

Weight % Range
60 - 100

Classification
-

For the full text of the R phrases mentioned in this Section, see Section 16

4. FIRST AID MEASURES
Inhalation:

Move to fresh air. Consult a physician if necessary.

Skin contact:

Rinse with water.

Eye contact:

Immediately flush eyes with water for 15 minutes while holding eyelids open. Seek
medical attention.

Ingestion:

Rinse mouth. Consult a physician if necessary.
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5. FIRE-FIGHTING MEASURES
Suitable extinguishing media:

Use extinguishing media appropriate for surrounding material.

Extinguishing media which must not be used for safety
reasons:

None known.

Special protective equipment for firefighters:

Wear protective fire fighting clothing and avoid breathing
vapors. Use self-contained breathing apparatus in closed
areas.

Special exposure hazards arising from the substance or None known.
preparation itself, its combustion products, or released
gases:

6. ACCIDENTAL RELEASE MEASURES
Personal precautions:

Ensure adequate ventilation.

Environmental precautions:

None known.

Methods for cleaning up:

Sweep up and shovel into suitable containers for disposal.
After cleaning, flush away traces with water.

7. HANDLING AND STORAGE
Handling:
Technical measures/Precautions:
Safe handling advice:

No special precautions required.
Provide appropriate exhaust ventilation at places where dust is
formed.

Storage:
Technical measures/Storage conditions:

Store in well ventilated area out of direct sunlight. Keep
containers tightly closed in a dry, cool and well-ventilated
place.

Packaging requirements:

Paper bag (minimum 3 ply), or other industrial container
designed for powders and granulated materials.

Incompatible products:

Strong acids

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
Engineering measures to
reduce exposure:

Ensure adequate ventilation

Respiratory protection:

Half mask with a particle filter P2 (BS EN 143).

Hand protection:

Impervious gloves
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Eye protection:

Tightly fitting safety goggles.

Skin and body protection:

Clean, body-covering clothing.

Environmental exposure controls
Exposure limit(s)
Component

Australia - Occupational Exposure Standards Australia - Occupational Exposure
- TWAs
Standards - STELs
None
None

Inorganic salt

9. PHYSICAL AND CHEMICAL PROPERTIES
General Information
Form:
Odour:
Colour:

Granules
None
White

Important Health, Safety and Environmental Information
pH:
pH concentration:
Boiling point/range:
Flash point:
Explosive properties:
Explosion data - sensitivity to mechanical impact:
Explosion data - sensitivity to static discharge:
Flammability Limits in Air:
lower:
upper:
Oxidizing properties:
Relative density:
Bulk density:
Solubility:
Water solubility:
Fat solubility:
Partition coefficient
(n-octanol/water):
Viscosity:
Vapour density:
Vapour pressure:
Evaporation rate:

9.9
@ 20 g/l
Not applicable.
Not applicable.
None
None
Not applicable
Not applicable
None
2.1 (@ 20°C)
1030 kg/m3
13 g/l (@ 20°C)
No information available.
Not applicable.
Not
Not
Not
Not

applicable.
applicable.
applicable.
applicable.

Other information
Melting point/range:

Not applicable.

10. STABILITY AND REACTIVITY
Stability:

Stable under recommended storage conditions..

Conditions to avoid:

None known.
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Materials to avoid:

Strong acids

Hazardous decomposition
products:

none.

Hazardous polymerization:

Hazardous polymerization does not occur.

11. TOXICOLOGICAL INFORMATION
Local effects
Skin:

No effect expected.

Eyes:

May cause mechanical irritation.

Inhalation:

May cause respiratory tract irritation.

Ingestion:

No effect expected.

Sensitization - skin:

Not known to cause allergic reaction.

Sensitization - lung:

Not known to cause allergic reaction

Chronic Health Hazard
Carcinogenic effects:

Not listed by IARC, USA NTP, or USA OSHA.

Mutagenic effects:

Not known to cause heritable genetic damage.

Teratogenic effects:

Not known to cause birth defects or have a deleterious effect on a developing fetus.

Reproductive toxicity:

Not known to adversely affect reproductive functions and organs.

Target organ effects:

None known.

12. ECOLOGICAL INFORMATION
Ecotoxicity
Aquatic toxicity:

Low toxicity to fish.

COMPONENT INFORMATION
Inorganic salt
Bioaccumulation:
Persistence and degradability:

Not applicable
The methods for determining biodegradability are not
applicable to inorganic substances

13. DISPOSAL CONSIDERATIONS
Waste from residues / unused
products:

Dispose of as special waste in compliance with local and national regulations
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Contaminated packaging:

Empty containers should be transported/delivered using a registered waste carrier for
local recycling or waste disposal

14. TRANSPORT INFORMATION
UN number:
Shipping name:

None
Not regulated.

ADR/RID
Class:

Not regulated

IMDG/IMO
Class or Div.:

Not regulated

ICAO/IATA
Class or Div.:

Not regulated

15. REGULATORY INFORMATION
In accordance with the criteria of NOHSC
Indication of danger:
The product is non-dangerous in accordance with Directive 1999/45/EC

R-phrase(s):
None
S-phrase(s):
Exercise reasonable care and cleanliness
International Inventories
Australia (AICS):

All the constituents of this material are listed on the Australian Inventory of Chemical
Substances (AICS).

16. OTHER INFORMATION
Prepared by:

Chemical Regulatory Compliance
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The information and recommendations contained herein are based upon tests believed to be reliable. However,
Schlumberger does not guarantee their accuracy or completeness NOR SHALL ANY OF THIS INFORMATION CONSTITUTE
A WARRANTY, WHETHER EXPRESSED OR IMPLIED, AS TO THE SAFETY OF THE GOODS, THE MERCHANTABILITY
OF THE GOODS, OR THE FITNESS OF THE GOODS FOR A PARTICULAR PURPOSE. Adjustment to conform to actual
conditions of usage may be required. Schlumberger assumes no responsibility for results obtained or for incidental or
consequential damages, including lost profits arising from the use of these data. No warranty against infringement of any
patent, copyright or trademark is made or implied.

End of Safety Data Sheet
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1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE
COMPANY/UNDERTAKING
Temporary Clay Stabilizer L64

Product Name:
Product Code:
Company Identification:

L064

Emergency Telephone Number:

1-800-039-008 (24hr)

Use of the Substance/Preparation:

Surfactant in oilfield applications.

Schlumberger Oilfield Australia Pty Ltd
ABN: 74 002 459 225
ACN: 002 459 225
256 St. Georges Terrace, Perth WA 6000

2. HAZARDS IDENTIFICATION
Indication of danger:

T - Toxic. N - Dangerous for the environment.

Most important hazards
R-phrase(s):
Risk Combination Phrases

Harmful in contact with skin. Toxic if swallowed.
Irritating to eyes and skin.

S-phrase(s):

Safety Combination Phrases:

S45 - In case of accident or if you feel unwell, seek medical advice immediately (show
the label where possible). S60 - This material and its container must be disposed of as
hazardous waste. S61 - Avoid release to the environment. Refer to special
instructions/safety data sheets.
S36/37 - Wear suitable protective clothing and gloves.

Environmental hazard:

Very toxic to aquatic organisms. Should not be released into the environment.

Main physical hazards:

None known.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Component
Tetramethylammonium chloride

CAS-No

EC-No.

75-57-0

200-880-8

For the full text of the R phrases mentioned in this Section, see Section 16
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4. FIRST AID MEASURES
Inhalation:

Move to fresh air. Seek medical attention if irritation occurs. In case of feeling unwell.

Skin contact:

Take off contaminated clothing and shoes immediately. Rinse immediately with plenty
of water for at least 15 minutes. Obtain medical attention.

Eye contact:

Immediately flush eyes with water for 30 minutes while holding eyelids open. Seek
medical attention at once.

Ingestion:

Immediately give large quantities of water to drink. Call a physician or poison control
centre immediately.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media:

Water Fog, Alcohol Foam, CO2, Dry Chemical. Water spray.

Extinguishing media which must not be used for safety
reasons:

None known.

Special protective equipment for firefighters:

Wear protective fire fighting clothing and avoid breathing
vapors. Use self-contained breathing apparatus in closed
areas.

Special exposure hazards arising from the substance or Thermal decomposition can lead to release of irritating gases
preparation itself, its combustion products, or released and vapours.
gases:

6. ACCIDENTAL RELEASE MEASURES
Personal precautions:

Avoid contact with the skin and the eyes. Use personal
protective equipment. See also section 8.

Environmental precautions:

Prevent further leakage or spillage. Keep out of waterways.
Soak up with inert absorbent material and dispose of as
hazardous waste.

Methods for cleaning up:

Dam up. Soak up with inert absorbent material. Shovel into
suitable container for disposal. See also section 13.

7. HANDLING AND STORAGE
Handling:
Technical measures/Precautions:
Safe handling advice:

Ensure adequate ventilation.
Avoid contact with skin and eyes. Do not breathe vapours or
spray mist. Wear suitable protective equipment. See also
section 8.

Storage:
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Technical measures/Storage conditions:

Keep containers tightly closed in a dry, cool and wellventilated place.

Packaging requirements:

Steel or high density polyethylene (HDPE) container.

Incompatible products:

Oxidizing agents

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
Engineering measures to
reduce exposure:

No special technical protective measures required

Respiratory protection:

No personal respiratory protective equipment normally required.

Hand protection:

Impervious gloves made of: Nitrile Rubber

Eye protection:

Tightly fitting safety goggles.

Skin and body protection:

Chemical resistant apron.

Environmental exposure controls
Exposure limit(s)
Component
Tetramethylammonium chloride

Australia - Occupational Exposure Standards Australia - Occupational Exposure
- TWAs
Standards - STELs
None
None

9. PHYSICAL AND CHEMICAL PROPERTIES
General Information
Form:
Odour:
Colour:

Liquid
None
Colorless

Important Health, Safety and Environmental Information
pH:
Boiling point/range:
Flash point:
Explosive properties:
Explosion data - sensitivity to mechanical impact:
Explosion data - sensitivity to static discharge:
Flammability Limits in Air:
lower:
upper:
Oxidizing properties:
Relative density:
Solubility:
Water solubility:
Fat solubility:
Partition coefficient
(n-octanol/water):

7
No data available.
Does not flash.
None known
None known
Not applicable
Not applicable
None
1.0 (@ 20°C)
Soluble
No information available.
See also section 12
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Viscosity:
Vapour density:
Vapour pressure:
Evaporation rate:

6 mPa.s
No information available.
No information available.
No information available.

Other information
Melting point/range:

-34 °C

10. STABILITY AND REACTIVITY
Stability:

Stable under recommended storage conditions.

Conditions to avoid:

None reasonably foreseeable.

Materials to avoid:

Oxidizing agents

Hazardous decomposition
products:

If heated strongly or burned, oxides of carbon and nitrogen, ammonia, chlorine oxides,
hydrogen chloride and organic fumes are released.

Hazardous polymerization:

Hazardous polymerization does not occur.

11. TOXICOLOGICAL INFORMATION
Local effects
Skin:

Irritant; may cause pain, redness, dermatitis.

Eyes:

Severe eye irritation. Causes pain and redness. Prolonged or repeated contact may
cause mild burn.

Inhalation:

May be mildly irritating.

Ingestion:

Toxic; can cause illness or death. May be mildly irritating.

Sensitization - skin:

Not known to cause allergic reaction.

Chronic Health Hazard
Carcinogenic effects:

None known.

Mutagenic effects:

Not known to cause heritable genetic damage.

Teratogenic effects:

Not known to cause birth defects or have a deleterious effect on a developing fetus.

Reproductive toxicity:

No information available

Com ponent
Tetramethylammonium chloride

LD50 / LC50
- = 50 mg/kg (Oral LD50; Rat) mg/kg (oral-rat)

12. ECOLOGICAL INFORMATION
Ecotoxicity
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Aquatic toxicity:

Very toxic to aquatic organisms.

COMPONENT INFORMATION
Tetramethylammonium chloride
Bioaccumulation:
Persistence and degradability:
Crustacean toxicity:
Freshwater Fish Species Data

log Pow = <0
No information available
48h LC50= <1 mg/l (Acartia tonsa)
LC50 96 h (Pimephales promelas) = 431-495 mg/L

13. DISPOSAL CONSIDERATIONS
Waste from residues / unused
products:

Dispose of as special waste in compliance with local and national regulations

Contaminated packaging:

Empty containers should be transported/delivered using a registered waste carrier for
local recycling or waste disposal

14. TRANSPORT INFORMATION
UN number:
Shipping name:
ADR/RID
Class:
Classification Code:
Packing Group:
ADR/RID-Labels
Hazard ID

IMDG/IMO
Class or Div.:
Label(s):
Packing Group:
EmS:
ICAO/IATA
Class or Div.:
Label(s):
Packing group:
Packing instruction
(passenger aircraft):
Packing instruction
(cargo aircraft):

UN 2810
TOXIC LIQUID, ORGANIC, N.O.S. (Tetramethylammonium chloride)

6.1
T1
III
6.1
60

6.1
6.1
III
F-A, S-A

6.1
6.1
III
655

Max Net Qty/Pkg: 60 L

663

Max Net Qty/Pkg: 220 L

15. REGULATORY INFORMATION
In accordance with the criteria of NOHSC
contains: Tetramethylammonium chloride .
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Indication of danger:
T - Toxic
N - Dangerous for the environment

R-phrase(s):
R21 - Harmful in contact with skin
R25 - Toxic if swallowed.
R50 - Very toxic to aquatic organisms.
R36/37/38 - Irritating to eyes, respiratory system and skin.
S-phrase(s):
S45 - In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible).
S60 - This material and its container must be disposed of as hazardous waste.
S61 - Avoid release to the environment. Refer to special instructions/safety data sheets.
S36/37 - Wear suitable protective clothing and gloves.
International Inventories
Australia (AICS):

All the constituents of this material are listed on the Australian Inventory of Chemical
Substances (AICS).

16. OTHER INFORMATION
Text of R phrases mentioned in Section 3
R50 - Very toxic to aquatic organisms.
R25 - Toxic if swallowed.
R21 - Also harmful in contact with skin.
R36/37/38 - Irritating to eyes, respiratory system and skin.
Prepared by:

Chemical Regulatory Compliance

The information and recommendations contained herein are based upon tests believed to be reliable. However,
Schlumberger does not guarantee their accuracy or completeness NOR SHALL ANY OF THIS INFORMATION CONSTITUTE
A WARRANTY, WHETHER EXPRESSED OR IMPLIED, AS TO THE SAFETY OF THE GOODS, THE MERCHANTABILITY
OF THE GOODS, OR THE FITNESS OF THE GOODS FOR A PARTICULAR PURPOSE. Adjustment to conform to actual
conditions of usage may be required. Schlumberger assumes no responsibility for results obtained or for incidental or
consequential damages, including lost profits arising from the use of these data. No warranty against infringement of any
patent, copyright or trademark is made or implied.

End of Safety Data Sheet
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Material Safety Data Sheet
BIOCIDE BPA68915

1.

Identification of the material and supplier

Names
Product name
Product code
ADG
Supplier

:
:
:
:

BIOCIDE BPA68915
BPA68915
Corrosive liquid, acidic, organic, n.o.s. (isothiazolones)
Baker Petrolite, Australia
5 Walker Street,
Braeside,
Victoria 3195,
Australia
Tel: +613 9580 9004
Fax: +613 9580 6004

Emergency telephone
number

Uses
Material uses

2.

: AUSTRALIA: In the event of an emergency ring Orica Emergency Response Service
(formerly known as SHE Pacific) 1800 033 111 for specialist advice. Note: This
number is continually manned for emergencies only. CHEMTREC International: +1
703 527 3887
: Biocide

Hazards identification

Classification

: R43
N; R50/53
: R43- May cause sensitisation by skin contact.
R50/53- Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.

Risk phrases

Safety phrases

: S24- Avoid contact with skin.
S37- Wear suitable gloves.
S61- Avoid release to the environment. Refer to special instructions/safety data
sheet.

Statement of
hazardous/dangerous
nature

: HAZARDOUS SUBSTANCE. DANGEROUS GOODS.

3.

Composition/information on ingredients

Ingredient name

CAS number

Magnesium nitrate
10377-60-3
reaction mass of: 5-chloro-2-methyl-4-isothiazolin-3-one[EC no. 247- 55965-84-9
500-7]and 2-methyl-2H-isothiazol-3-one [EC no. 220-239-6] (3:1)

Concentration
1-5
1-5

Other ingredients, determined not to be hazardous according to NOHSC criteria, and not dangerous according to the
ADG Code, make up the product concentration to 100%.
There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment and hence require
reporting in this section.

4.

First-aid measures

Inhalation

Version :

: Move exposed person to fresh air. Keep person warm and at rest. If not breathing,
if breathing is irregular or if respiratory arrest occurs, provide artificial respiration or
oxygen by trained personnel. If unconscious, place in recovery position and get
medical attention immediately. Maintain an open airway. In case of inhalation of
decomposition products in a fire, symptoms may be delayed. The exposed person
may need to be kept under medical surveillance for 48 hours.

1.01
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4.

First-aid measures

Ingestion

: Wash out mouth with water. If material has been swallowed and the exposed
person is conscious, give small quantities of water to drink. If vomiting occurs, the
head should be kept low so that vomit does not enter the lungs. If unconscious,
place in recovery position and get medical attention immediately. Maintain an open
airway.

Skin contact

: Flush contaminated skin with plenty of water. Remove contaminated clothing and
shoes. Wash contaminated clothing thoroughly with water before removing it, or
wear gloves. Continue to rinse for at least 15 minutes. Get medical attention. In the
event of any complaints or symptoms, avoid further exposure. Wash clothing before
reuse. Clean shoes thoroughly before reuse.

Eye contact

: Immediately flush eyes with plenty of water, occasionally lifting the upper and lower
eyelids. Check for and remove any contact lenses. Continue to rinse for at least 15
minutes. Get medical attention if irritation occurs.
: No action shall be taken involving any personal risk or without suitable training. It
may be dangerous to the person providing aid to give mouth-to-mouth resuscitation.
Wash contaminated clothing thoroughly with water before removing it, or wear
gloves.

Protection of first-aiders

Advice to doctor

5.

: In case of inhalation of decomposition products in a fire, symptoms may be delayed.
The exposed person may need to be kept under medical surveillance for 48 hours.

Fire-fighting measures

Suitable
Not suitable
Special exposure hazards

: Use an extinguishing agent suitable for the surrounding fire.
: None known.
: Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training. This material is very toxic to aquatic organisms. Fire water contaminated
with this material must be contained and prevented from being discharged to any
waterway, sewer or drain.

Hazardous thermal
decomposition products

: Decomposition products may include the following materials:
carbon dioxide
carbon monoxide
nitrogen oxides
sulfur oxides
halogenated compounds
metal oxide/oxides

Special protective
equipment for fire-fighters

: Fire-fighters should wear appropriate protective equipment and self-contained
breathing apparatus (SCBA) with a full face-piece operated in positive pressure
mode.

Hazchem code

: 2X

6.

Accidental release measures

Personal precautions

: No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Avoid breathing vapour or
mist. Provide adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Put on appropriate personal protective equipment (see section 8).

Environmental precautions

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains
and sewers. Inform the relevant authorities if the product has caused environmental
pollution (sewers, waterways, soil or air). Water polluting material. May be harmful
to the environment if released in large quantities.

Small spill

Version :

: Stop leak if without risk. Move containers from spill area. Dispose of via a licensed
waste disposal contractor. Absorb with an inert dry material and place in an
appropriate waste disposal container.

1.01

Page: 2/6

BIOCIDE BPA68915

6.

Accidental release measures

Large spill

7.

: Stop leak if without risk. Move containers from spill area. Approach the release
from upwind. Prevent entry into sewers, water courses, basements or confined
areas. Wash spillages into an effluent treatment plant or proceed as follows.
Contain and collect spillage with non-combustible, absorbent material e.g. sand,
earth, vermiculite or diatomaceous earth and place in container for disposal
according to local regulations (see section 13). Dispose of via a licensed waste
disposal contractor. Contaminated absorbent material may pose the same hazard
as the spilt product. Note: see section 1 for emergency contact information and
section 13 for waste disposal.

Handling and storage

Storage

8.

: Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible
materials (see section 10) and food and drink. Keep container tightly closed and
sealed until ready for use. Containers that have been opened must be carefully
resealed and kept upright to prevent leakage. Do not store in unlabelled containers.
Use appropriate containment to avoid environmental contamination.

Exposure controls/personal protection

Occupational exposure limits
Ingredient name
Magnesium nitrate
Recommended monitoring
procedures

Exposure limits
SWA (Australia, 8/2005).
TWA: 1 mg/m³, (as Mn) 8 hour(s). Form: Dust
: If this product contains ingredients with exposure limits, personal, workplace
atmosphere or biological monitoring may be required to determine the effectiveness
of the ventilation or other control measures and/or the necessity to use respiratory
protective equipment.

Engineering measures

: No special ventilation requirements. Good general ventilation should be sufficient to
control worker exposure to airborne contaminants. If this product contains
ingredients with exposure limits, use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure below any recommended or
statutory limits.

Hygiene measures

: Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.

Eyes

: Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.
: Chemical-resistant, impervious gloves complying with an approved standard should
be worn at all times when handling chemical products if a risk assessment indicates
this is necessary.
: Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must
be based on known or anticipated exposure levels, the hazards of the product and
the safe working limits of the selected respirator.

Hands

Respiratory

Skin

Environmental exposure
controls

Version :

1.01

: Personal protective equipment for the body should be selected based on the task
being performed and the risks involved and should be approved by a specialist
before handling this product.
: Emissions from ventilation or work process equipment should be checked to ensure
they comply with the requirements of environmental protection legislation. In some
cases, fume scrubbers, filters or engineering modifications to the process equipment
will be necessary to reduce emissions to acceptable levels.
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9.

Physical and chemical properties

Physical state
Colour
Odour
Relative density
pH
Solubility

:
:
:
:
:
:

Liquid.
Grey. / Yellow.
Characteristic.
1.03 (20°C)
3 to 5
Soluble in water.

10 . Stability and reactivity
Chemical stability
Possibility of hazardous
reactions

: The product is stable.
: Under normal conditions of storage and use, hazardous reactions will not occur.

Conditions to avoid
Materials to avoid

: Avoid release to the environment. Refer to special instructions/safety data sheet.

Hazardous decomposition
products

: No specific data.
: Under normal conditions of storage and use, hazardous decomposition products
should not be produced.

11 . Toxicological information
Potential acute health effects
Inhalation
: Exposure to decomposition products may cause a health hazard.
may be delayed following exposure.
Ingestion
: No known significant effects or critical hazards.
Skin contact
: May cause sensitisation by skin contact.
Eye contact
: No known significant effects or critical hazards.
Acute toxicity
Product/ingredient name
Result
Species
Dose
Magnesium nitrate
LD50 Oral
Rat
5440 mg/kg
reaction mass of: 5-chloro-2- LD50 Oral
Rat
53 mg/kg
methyl-4-isothiazolin-3one[EC no. 247-500-7]and
2-methyl-2H-isothiazol-3-one
[EC no. 220-239-6] (3:1)
Conclusion/Summary
: Not available.
Potential chronic health effects
Chronic toxicity
Conclusion/Summary
: Not available.
Irritation/Corrosion
Conclusion/Summary
: Not available.
Sensitiser
Conclusion/Summary
: Not available.
Carcinogenicity
Conclusion/Summary
: Not available.
Mutagenicity
Conclusion/Summary
: Not available.
Teratogenicity
Conclusion/Summary
Reproductive toxicity
Conclusion/Summary
Chronic effects
Carcinogenicity
Mutagenicity
Teratogenicity
Version :
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Serious effects

Exposure
-

: Not available.
: Not available.
: Once sensitized, a severe allergic reaction may occur when subsequently exposed
to very low levels.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
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11 . Toxicological information
Developmental effects
Fertility effects
Inhalation
Ingestion
Skin

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No specific data.
: No specific data.
: Adverse symptoms may include the following:
irritation
redness
: No specific data.
: Contains material which may cause damage to the following organs: upper
respiratory tract, skin, eyes.

Eyes
Target organs

12 . Ecological information
Ecotoxicity

: Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic
environment.

Aquatic ecotoxicity
Conclusion/Summary
: Not available.
Other ecological information
Persistence/degradability
Conclusion/Summary
: Not available.
Other adverse effects
: No known significant effects or critical hazards.

13 . Disposal considerations
Methods of disposal

: This material and its container must be disposed of in a safe way. Dispose of
surplus and non-recyclable products via a licensed waste disposal contractor.
Disposal of this product, solutions and any by-products should at all times comply
with the requirements of environmental protection and waste disposal legislation and
any regional local authority requirements. Avoid dispersal of spilt material and runoff
and contact with soil, waterways, drains and sewers.

14 . Transport information
Regulation

UN number Proper shipping name

Classes

PG* Label

Additional information

ADG

UN3265

Corrosive liquid, acidic,
organic, n.o.s.
(isothiazolones)

8

III

Hazchem code
2X

ADR

UN3265

Corrosive liquid, acidic,
organic, n.o.s.
(isothiazolones)

8

III

UK Hazchem: 2X

IMDG

UN3265

Corrosive liquid, acidic,
organic, n.o.s.
(isothiazolones)

8

III

-

IATA

UN3265

Corrosive liquid, acidic,
organic, n.o.s.
(isothiazolones)

8

III

-

PG* : Packing group
Version :
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15 . Regulatory information
Standard for the Uniform Scheduling of Drugs and Poisons
Not regulated.
Control of Scheduled Carcinogenic Substances
Ingredient name
No listed substance
Australia inventory (AICS)

: All components are listed or exempted.

EU Classification

: R43
N; R50/53
: Toxic material
Irritating material
Carcinogen
Target organ effects

HCS Classification

Risk phrases

Safety phrases

National regulations

Schedule

: R43- May cause sensitisation by skin contact.
R50/53- Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.
: S24- Avoid contact with skin.
S37- Wear suitable gloves.
S61- Avoid release to the environment. Refer to special instructions/safety data
sheet.
: National Code of Practice for the Control of Workplace Hazardous Substances.
National Code of Practice for the Labelling of Workplace Substances. National
Code of Practice for the Preparation of Material Safety Data Sheets. Approved
Criteria for Classifying Hazardous Substances.

16 . Other information
Date of printing

: 8/2/2010.
: 8/2/2010.

Date of issue/ Date of
revision
Date of previous issue
: No previous validation.
Version
: 1.01
Indicates information that has changed from previously issued version.
Disclaimer
To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the
information contained herein.
Final determination of suitability of any material is the sole responsibility of the user. All materials may present
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exist.
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