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Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME
DP - 50 (BULK)

PRODUCT USE

Water-washable dye penetrant for surface flaw detection.

SUPPLIER

Company: Callington Haven Pty Ltd Company: Callington Haven Pty Ltd
Address: Address:

30 South Street PO Box 144

Rydalmere Rydalmere

NSW, 2116 NSW, 2116

Australia Australia

Telephone: +61 2 9898 2788

Emergency Tel: 1800 039 008 (24 hours)
Emergency Tel: +61 3 9573 3112

Fax: +61 2 9684 4215

Email: sales@calhaven.com.au

Section 2 - HAZARDS IDENTIFICATION

STATEMENT OF HAZARDOUS NATURE
HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS. According to NOHSC Criteria, and ADG Code.
COMBUSTIBLE LIQUID, regulated under AS1940 for Bulk Storage purposes only.

CHEMWATCH HAZARD RATINGS

Flammability
Toxicity
Body Contact
Reactivity
Chronic | N
SCALE: Min/Nil=0 Low=1 Moderate=2 High=3 Extreme=4
RISK
Risk Codes Risk Phrases
R36 * Irritating to eyes.
SAFETY
Safety Codes Safety Phrases
S23 * Do not breathe gas/ fumes/ vapour/ spray.
S24 * Avoid contact with skin.
S39 » Wear eye/ face protection.
S40 * To clean the floor and all objects contaminated by this
material, use water.
S26 * In case of contact with eyes, rinse with plenty of water
and contact Doctor or Poisons Information Centre.
S46 * If swallowed, IMMEDIATELY contact Doctor or Poisons

Information Centre (show this container or label).
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Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %

alcohols C12- 14 secondary ethoxylated 84133-50-6 N/S
naphthenic distillate, light, hydrotreated (severe) 64742-53-6. N/S
solvent naphtha petroleum, medium aliphatic 64742-88-7 N/S

Section 4 - FIRST AID MEASURES

SWALLOWED

« If swallowed do NOT induce vomiting.

« If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to
maintain open airway and prevent aspiration.

» Observe the patient carefully.

* Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming
unconscious.

* Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink.

» Seek medical advice.

EYE

m If this product comes in contact with the eyes:

» Wash out immediately with fresh running water.

» Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by
occasionally lifting the upper and lower lids.

» Seek medical attention without delay; if pain persists or recurs seek medical attention.

» Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.

SKIN

m If skin contact occurs:

» Immediately remove all contaminated clothing, including footwear.
* Flush skin and hair with running water (and soap if available).

» Seek medical attention in event of irritation.

INHALED
« If fumes or combustion products are inhaled remove from contaminated area.
» Other measures are usually unnecessary.

NOTES TO PHYSICIAN
m Treat symptomatically.

Section 5 - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA

* Foam.

* Dry chemical powder.

* BCF (where regulations permit).
 Carbon dioxide.

» Water spray or fog - Large fires only.

FIRE FIGHTING

« Alert Fire Brigade and tell them location and nature of hazard.

» Wear breathing apparatus plus protective gloves.

* Prevent, by any means available, spillage from entering drains or water courses.

continued...
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* Use water delivered as a fine spray to control fire and cool adjacent area.
» DO NOT approach containers suspected to be hot.

* Cool fire exposed containers with water spray from a protected location.
« If safe to do so, remove containers from path of fire.

» Equipment should be thoroughly decontaminated after use.

FIRE/EXPLOSION HAZARD

» Combustible.

» Slight fire hazard when exposed to heat or flame.

» Heating may cause expansion or decomposition leading to violent rupture of containers.

» On combustion, may emit toxic fumes of carbon monoxide (CO).

» May emit acrid smoke.

* Mists containing combustible materials may be explosive.

Combustion products include: carbon dioxide (COZ2), other pyrolysis products typical of burning organic
material.

FIRE INCOMPATIBILITY
« Avoid contamination with oxidising agents i.e. nitrates, oxidising acids, chlorine bleaches, pool chlorine
etc. as ignition may result.

HAZCHEM
None

Personal Protective Equipment
Chemical splash suit.

Section 6 - ACCIDENTAL RELEASE MEASURES

MINOR SPILLS

m Slippery when spilt.

* Remove all ignition sources.

* Clean up all spills immediately.

» Avoid breathing vapours and contact with skin and eyes.

« Control personal contact by using protective equipment.

« Contain and absorb spill with sand, earth, inert material or vermiculite.
» Wipe up.

* Place in a suitable, labelled container for waste disposal.

MAJOR SPILLS

m Slippery when spilt.

Moderate hazard.

* Clear area of personnel and move upwind.

« Alert Fire Brigade and tell them location and nature of hazard.

» Wear breathing apparatus plus protective gloves.

* Prevent, by any means available, spillage from entering drains or water course.
» No smoking, naked lights or ignition sources.

* Increase ventilation.

* Stop leak if safe to do so.

« Contain spill with sand, earth or vermiculite.

* Collect recoverable product into labelled containers for recycling.

» Absorb remaining product with sand, earth or vermiculite.

* Collect solid residues and seal in labelled drums for disposal.

» Wash area and prevent runoff into drains.

« If contamination of drains or waterways occurs, advise emergency services.

Personal Protective Equipment advice is contained in Section 8 of the MSDS.
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Section 7 - HANDLING AND STORAGE

PROCEDURE FOR HANDLING

« Avoid all personal contact, including inhalation.

» Wear protective clothing when risk of exposure occurs.

* Use in a well-ventilated area.

* Prevent concentration in hollows and sumps.

» DO NOT enter confined spaces until atmosphere has been checked.
 Avoid smoking, naked lights or ignition sources.

» Avoid contact with incompatible materials.

» When handling, DO NOT eat, drink or smoke.

» Keep containers securely sealed when not in use.

« Avoid physical damage to containers.

» Always wash hands with soap and water after handling.

» Work clothes should be laundered separately.

* Use good occupational work practice.

» Observe manufacturer's storing and handling recommendations.

» Atmosphere should be regularly checked against established exposure standards to ensure safe working

conditions.
* DO NOT allow clothing wet with material to stay in contact with skin.

SUITABLE CONTAINER

* Metal can or drum

» Packaging as recommended by manufacturer.

» Check all containers are clearly labelled and free from leaks.

STORAGE INCOMPATIBILITY
m Avoid storage with oxidisers.

STORAGE REQUIREMENTS

« Store in original containers.

» Keep containers securely sealed.

» No smoking, naked lights or ignition sources.

» Store in a cool, dry, well-ventilated area.

« Store away from incompatible materials and foodstuff containers.

* Protect containers against physical damage and check regularly for leaks.
» Observe manufacturer's storing and handling recommendations.

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE CONTROLS
Source Material TWA mg/m3
Australia Exposure Standards naphthenic distillate, light, 5
hydrotreated (severe) (Oil mist,
refined mineral)
Australia Exposure Standards solvent naphtha petroleum, 900
medium aliphatic (Petrol
(gasoline))

The following materials had no OELs on our records
« alcohols C12- 14 secondary ethoxylated: CAS:84133-50- 6

Notes

(see Chapter 16)
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MATERIAL DATA

ALCOHOLS C12-14 SECONDARY ETHOXYLATED:
NAPHTHENIC DISTILLATE, LIGHT, HYDROTREATED (SEVERE):
SOLVENT NAPHTHA PETROLEUM, MEDIUM ALIPHATIC:

m Sensory irritants are chemicals that produce temporary and undesirable side-effects on the eyes, nose or
throat. Historically occupational exposure standards for these irritants have been based on observation of
workers' responses to various airborne concentrations. Present day expectations require that nearly every
individual should be protected against even minor sensory irritation and exposure standards are established
using uncertainty factors or safety factors of 5 to 10 or more. On occasion animal no-observable-effect-
levels (NOEL) are used to determine these limits where human results are unavailable. An additional approach,
typically used by the TLV committee (USA) in determining respiratory standards for this group of chemicals,
has been to assign ceiling values (TLV C) to rapidly acting irritants and to assign short-term exposure
limits (TLV STELSs) when the weight of evidence from irritation, bioaccumulation and other endpoints combine
to warrant such a limit. In contrast the MAK Commission (Germany) uses a five-category system based on
intensive odour, local irritation, and elimination half-life. However this system is being replaced to be
consistent with the European Union (EU) Scientific Committee for Occupational Exposure Limits (SCOEL); this
is more closely allied to that of the USA.

OSHA (USA) concluded that exposure to sensory irritants can:

* cause inflammation

« cause increased susceptibility to other irritants and infectious agents

« lead to permanent injury or dysfunction

* permit greater absorption of hazardous substances and

« acclimate the worker to the irritant warning properties of these substances thus increasing the risk of
overexposure.

NAPHTHENIC DISTILLATE, LIGHT, HYDROTREATED (SEVERE):
SOLVENT NAPHTHA PETROLEUM, MEDIUM ALIPHATIC:
m NOTE L: The classification as a carcinogen need not apply if it can be shown that the substance contains
less than 3% DMSO extract as measured by IP 346. European Union (EU) List of Dangerous Substances (Annex I) -
up to the 29th ATP.

DP - 50 (BULK):
m None assigned. Refer to individual constituents.

NAPHTHENIC DISTILLATE, LIGHT, HYDROTREATED (SEVERE):

m for mineral oils (excluding metal working fluids), pure, highly and severely refined:

Human exposure to oil mist alone has not been demonstrated to cause health effects except at levels above
5 mg/m3 (this applies to particulates sampled by a method that does not collect vapour). It is not advisable
to apply this standard to oils containing unknown concentrations and types of additive.

SOLVENT NAPHTHA PETROLEUM, MEDIUM ALIPHATIC:

m Odour threshold: 0.25 ppm.

The TLV-TWA is protective against ocular and upper respiratory tract irritation and is recommended for
bulk handling of gasoline based on calculations of hydrocarbon content of gasoline vapour. A STEL is
recommended to prevent mucous membrane and ocular irritation and prevention of acute depression of the
central nervous system. Because of the wide variation in molecular weights of its components, the conversion
of ppm to mg/m3 is approximate. Sweden recommends hexane type limits of 100 ppm and heptane and octane type
limits of 300 ppm. Germany does not assign a value because of the widely differing compositions and resultant
differences in toxic properties.

Odour Safety Factor (OSF)

OSF=0.042 (gasoline).

REL TWA: 110 ppm [Manufacturer]

CEL TWA: 110 ppm, 500 mg/m3

PERSONAL PROTECTION

continued...
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EYE

« Safety glasses with side shields; or as required,

» Chemical goggles.

 Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants. A
written policy document, describing the wearing of lens or restrictions on use, should be created for each
workplace or task. This should include a review of lens absorption and adsorption for the class of
chemicals in use and an account of injury experience. Medical and first-aid personnel should be trained in
their removal and suitable equipment should be readily available. In the event of chemical exposure, begin
eye irrigation immediately and remove contact lens as soon as practicable. Lens should be removed at the
first signs of eye redness or irritation - lens should be removed in a clean environment only after workers
have washed hands thoroughly. [CDC NIOSH Current Intelligence Bulletin 59].

HANDS/FEET
» Wear chemical protective gloves, eg. PVC.
» Wear safety footwear or safety gumboots, eg. Rubber.

OTHER

* Overalls.

* P.V.C. apron.

* Barrier cream.

* Skin cleansing cream.
» Eye wash unit.

RESPIRATOR

m Cartridge respirators should never be used for emergency ingress or in areas of unknown vapour
concentrations or oxygen content. The wearer must be warned to leave the contaminated area immediately on
detecting any odours through the respirator. The odour may indicate that the mask is not functioning properly,
that the vapour concentration is too high, or that the mask is not properly fitted. Because of these

limitations, only restricted use of cartridge respirators is considered appropriate.

m Selection of the Class and Type of respirator will depend upon the level of breathing zone contaminant and
the chemical nature of the contaminant. Protection Factors (defined as the ratio of contaminant outside and
inside the mask) may also be important.

Breathing Zone Level Maximum Protection Half- face Respirator Full- Face Respirator
ppm (volume) Factor
1000 10 A-AUS P -
1000 50 - A-AUS P
5000 50 Airline * -
5000 100 - A-2P
10000 100 - A-3P
100+ Airline**
* - Continuous Flow ** . Continuous-flow or positive pressure demand.

The local concentration of material, quantity and conditions of use determine the type of personal protective
equipment required. For further information consult site specific CHEMWATCH data (if available), or your
Occupational Health and Safety Advisor.

continued...
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ENGINEERING CONTROLS

m General exhaust is adequate under normal operating conditions. If risk of overexposure exists, wear SAA
approved respirator. Correct fit is essential to obtain adequate protection. Provide adequate ventilation in
warehouse or closed storage areas.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE
Red liquid with a petroleum odour; emulsifiable in water.

PHYSICAL PROPERTIES
Liquid.
Mixes with water.

State Liquid Molecular Weight Not applicable.

Melting Range () Not available. Viscosity Not Available

Boiling Range () 149 Solubility in water (g/L) Miscible

Flash Point (T) 68 pH (1% solution) Not applicable.

Decomposition Temp (T) Not available. pH (as supplied) Not applicable

Autoignition Temp (T) Not available. Vapour Pressure (kPa) Negligible

Upper Explosive Limit (%) Not available. Specific Gravity (water=1) 0.85

Lower Explosive Limit (%) Not available. Relative Vapour Density Not available.
(air=1)

Volatile Component (%vol) Not Available Evaporation Rate Not available

Section 10 - STABILITY AND REACTIVITY

CONDITIONS CONTRIBUTING TO INSTABILITY

* Presence of incompatible materials.

* Product is considered stable.

» Hazardous polymerisation will not occur.

For incompatible materials - refer to Section 7 - Handling and Storage.

Section 11 - TOXICOLOGICAL INFORMATION

POTENTIAL HEALTH EFFECTS
ACUTE HEALTH EFFECTS

SWALLOWED
m Accidental ingestion of the material may be damaging to the health of the individual.
Ingestion may result in nausea, abdominal irritation, pain and vomiting.

EYE
m This material can cause eye irritation and damage in some persons.

SKIN

m There is some evidence to suggest that this material can cause inflammation of the skin on contact in some
persons.

Toxic effects may result from skin absorption.

Open cuts, abraded or irritated skin should not be exposed to this material.

Entry into the blood-stream, through, for example, cuts, abrasions or lesions, may produce systemic injury
with harmful effects. Examine the skin prior to the use of the material and ensure that any external damage

continued...
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is suitably protected.

INHALED

m Acute effects from inhalation of high vapour concentrations may be chest and nasal irritation with coughing,
sheezing, headache and even nausea.

Inhalation of vapour is more likely at higher than normal temperatures.

CHRONIC HEALTH EFFECTS

m Long-term exposure to the product is not thought to produce chronic effects adverse to the health (as
classified by EC Directives using animal models); nevertheless exposure by all routes should be minimised as
a matter of course.

TOXICITY AND IRRITATION
m unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical Substances.

SOLVENT NAPHTHA PETROLEUM, MEDIUM ALIPHATIC:
NAPHTHENIC DISTILLATE, LIGHT, HYDROTREATED (SEVERE):
m The substance is classified by IARC as Group 3:
NOT classifiable as to its carcinogenicity to humans.
Evidence of carcinogenicity may be inadequate or limited in animal testing.

DP - 50 (BULK):
m Not available. Refer to individual constituents.

ALCOHOLS C12-14 SECONDARY ETHOXYLATED:

m Both laboratory and animal testing has shown that there is no evidence for alcohol ethoxylates (AES)
causing genetic damage, mutations or cancer. No adverse reproductive or developmental effects were observed.
Animal testing showed that at levels of greater than 100mg/kg, effects were limited to changes in organ
weights, with no pathological changes except for liver hypertrophy. AEs are not contact sensitisers. Neat AE
are irritating to eyes and skin. The irritation potential of aqueous solutions of AEs depends on

concentration. Spray cleaner aerosols and laundry powder detergent dust discharge so little airborne AE that
there is unlikely to be irritation of the respiratory tract. In summary, the human health risk assessment has
demonstrated that the use of AE in household laundry and cleaning detergents is safe and does not cause
concern with regard to consumer use.

No significant acute toxicological data identified in literature search.

NAPHTHENIC DISTILLATE, LIGHT, HYDROTREATED (SEVERE):
TOXICITY IRRITATION
Oral (rat) LD50: >5000 mg/kg * * [MORTON]
Inhalation (rat) LC50: 2200 mg/m3/4h *
m The materials included in the Lubricating Base Oils category are related from both process and physical-
chemical perspectives;
The potential toxicity of a specific distillate base oil is inversely related to the severity or extent of
processing the oil has undergone, since:
» The adverse effects of these materials are associated with undesirable components, and
* The levels of the undesirable components are inversely related to the degree of processing;
« Distillate base oils receiving the same degree or extent of processing will have similar toxicities;
» The potential toxicity of residual base oils is independent of the degree of processing the oil receives.
* The reproductive and developmental toxicity of the distillate base oils is inversely related to the degree

of processing.
Unrefined & mildly refined distillate base oils contain the highest levels of undesirable components, have
the largest variation of hydrocarbon molecules and have shown the highest potential carcinogenic and
mutagenic activities. Highly and severely refined distillate base oils are produced from unrefined and mildly
refined oils by removing or transforming undesirable components. In comparison to unrefined and mildly
refined base oils, the highly and severely refined distillate base oils have a smaller range of hydrocarbon
molecules and have demonstrated very low mammalian toxicity. Mutagenicity and carcinogenicity testing of
residual oils has been negative, supporting the belief that these materials lack biologically active
components or the components are largely non-bioavailable due to their molecular size.

continued...
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Toxicity testing has consistently shown that lubricating base oils have low acute toxicities. Numerous tests

have shown that a lubricating base oil's mutagenic and carcinogenic potential correlates with its 3-7 ring

polycyclic aromatic compound (PAC) content, and the level of DMSO extractables (e.g. IP346 assay), both

characteristics that are directly related to the degree/conditions of processing.

Highly and Severely Refined Distillate Base Oils

Acute toxicity: Multiple studies of the acute toxicity of highly & severely refined base oils have been

reported. Irrespective of the crude source or the method or extent of processing, the oral LD50s have been

observed to be >5 g/kg (bw) and the dermal LD50s have ranged from >2 to >5g/kg (bw). The LC50 for inhalation

toxicity ranged from 2.18 mg/l to> 4 mg/l.

When tested for skin and eye irritation, the materials have been reported as “non-irritating” to “moderately

irritating”

Testing in guinea pigs for sensitization has been negative

Repeat dose toxicity: . Several studies have been conducted with these oils. The weight of evidence from all

available data on highly & severely refined base oils support the presumption that a distillate base oil's

toxicity is inversely related to the degree of processing it receives Adverse effects have been reported with

even the most severely refined white oils - these appear to depend on animal species and/ or the

peculiarities of the study.

 The granulomatous lesions induced by the oral administration of white oils are essentially foreign body
responses. The lesions occur only in rats, of which the Fischer 344 strain is particularly sensitive,

* The testicular effects seen in rabbits after dermal administration of a highly to severely refined base oil
were unique to a single study and may have been related to stress induced by skin irritation, and

» The accumulation of foamy macrophages in the alveolar spaces of rats exposed repeatedly via inhalation to
high levels of highly to severely refined base oils is not unique to these oils, but would be seen after
exposure to many water insoluble materials.

Reproductive and developmental toxicity: A highly refined base oil was used as the vehicle control in a one-

generation reproduction study. The study was conducted according to the OECD Test Guideline 421. There was no

effect on fertility and mating indices in either males or females. At necropsy, there were no consistent

findings and organ weights and histopathology were considered normal by the study’s authors.

A single generation study in which a white mineral oil (a food/ drug grade severely refined base oil) was

used as a vehicle control is reported. Two separate groups of pregnant rats were administered 5 ml/kg

(bw)/day of the base oil via gavage, on days 6 through 19 of gestation. In one of the two base oil dose

groups, three malformed foetuses were found among three litters The study authors considered these

malformations to be minor and within the normal ranges for the strain of rat. Genotoxicity: In vitro

(mutagenicity): Several studies have reported the results of testing different base oils for mutagenicity

using a modified Ames assay Base oils with no or low concentrations of 3-7 ring PACs had low mutagenicity

indices.In vivo (chromosomal aberrations): A total of seven base stocks were tested in male and female

Sprague-Dawley rats using a bone marrow cytogenetics assay. The test materials were administered via gavage

at dose levels ranging from 500 to 5000 mg/kg (bw). Dosing occurred for either a single day or for five

consecutive days. None of the base oils produced a significant increase in aberrant cells.

Carcinogenicity: Highly & severely refined base oils are not carcinogens, when given either orally or

dermally.

SOLVENT NAPHTHA PETROLEUM, MEDIUM ALIPHATIC:

TOXICITY IRRITATION

Oral (rat) LD50: 28000 mg/kg * Nil Reported

Dermal (rat) LD50: 28000 mg/kg * * Xergon

m for petroleum:

This product contains benzene which is known to cause acute myeloid leukaemia and n-hexane which has been
shown to metabolize to compounds which are neuropathic.

This product contains toluene. There are indications from animal studies that prolonged exposure to high
concentrations of toluene may lead to hearing loss.

This product contains ethyl benzene and naphthalene from which there is evidence of tumours in rodents
Carcinogenicity: Inhalation exposure to mice causes liver tumours, which are not considered relevant to
humans. Inhalation exposure to rats causes kidney tumours which are not considered relevant to humans.
Mutagenicity: There is a large database of mutagenicity studies on gasoline and gasoline blending streams,
which use a wide variety of endpoints and give predominantly negative results. All in vivo studies in animals
and recent studies in exposed humans (e.g. petrol service station attendants) have shown negative results in
mutagenicity assays.

continued...
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Reproductive Toxicity: Repeated exposure of pregnant rats to high concentrations of toluene (around or
exceeding 1000 ppm) can cause developmental effects, such as lower birth weight and developmental
neurotoxicity, on the foetus. However, in a two-generation reproductive study in rats exposed to gasoline
vapour condensate, no adverse effects on the foetus were observed.

Human Effects: Prolonged/ repeated contact may cause defatting of the skin which can lead to dermatitis and
may make the skin more susceptible to irritation and penetration by other materials.

Lifetime exposure of rodents to gasoline produces carcinogenicity although the relevance to humans has been
guestioned. Gasoline induces kidney cancer in male rats as a consequence of accumulation of the alpha2-
microglobulin protein in hyaline droplets in the male (but not female) rat kidney. Such abnormal accumulation
represents lysosomal overload and leads to chronic renal tubular cell degeneration, accumulation of cell
debris, mineralisation of renal medullary tubules and necrosis. A sustained regenerative proliferation occurs

in epithelial cells with subsequent neoplastic transformation with continued exposure. The alpha2-
microglobulin is produced under the influence of hormonal controls in male rats but not in females and, more
importantly, not in humans.

for full range naphthas

Section 12 - ECOLOGICAL INFORMATION

SOLVENT NAPHTHA PETROLEUM, MEDIUM ALIPHATIC:
NAPHTHENIC DISTILLATE, LIGHT, HYDROTREATED (SEVERE):
m Drinking Water Standards: hydrocarbon total: 10 ug/l (UK max.).

NAPHTHENIC DISTILLATE, LIGHT, HYDROTREATED (SEVERE):
ALCOHOLS C12-14 SECONDARY ETHOXYLATED:
m DO NOT discharge into sewer or waterways.

ALCOHOLS C12-14 SECONDARY ETHOXYLATED:

m For surfactants:

Environmental fate:

Octanol/water partition coefficients cannot easily be determined for surfactants because one part of the
molecule is hydrophilic and the other part is hydrophobic. Consequently they tend to accumulate at the
interface and are not extracted into one or other of the liquid phases. As a result surfactants are expected

to transfer slowly, for example, from water into the flesh of fish. During this process, readily

biodegradable surfactants are expected to be metabolised rapidly during the process of bioaccumulation. This
was emphasised by the OECD Expert Group stating that chemicals are not to be considered to show
bioaccumulation potential if they are readily biodegradable.

Several anionic and nonionic surfactants have been investigated to evaluate their potential to bioconcentrate
in fish. BCF values (BCF - bioconcentration factor) ranging from 1 to 350 were found. These are absolute
maximum values, resulting from the radiolabelling technique used. In all these studies, substantial oxidative
metabolism was found resulting in the highest radioactivity in the gall bladder. This indicates liver
transformation of the parent compound and biliary excretion of the metabolised compounds, so that "real”
bioconcentration is overstated. After correction it can be expected that "real” parent BCF values are one
order of magnitude less than those indicated above, i.e. "real" BCF is <100. Therefore the usual data used
for classification by EU directives to determine whether a substance is "Dangerous to the "Environment" has
little bearing on whether the use of the surfactant is environmentally acceptable.

Ecotoxicity:

Surfactant should be considered to be toxic (EC50 and LC50 values of < 10 mg/L) to aquatic species under
conditions that allow contact of the chemicals with the organisms. The water solubility of the chemicals does
not impact the toxicity except as it relates to the ability to conduct tests appropriately to obtain exposure

of the test species. The acute aquatic toxicity generally is considered to be related to the effects of the
surfactant properties on the organism and not to direct chemical toxicity.

for alcohol ethoxylates

Environmental fate:

Alcohol (alkyl) ethoxylates (AEs) are generally biodegradable and do not persist for any substantial period

in the environment. They are not usually present a concentrations which might produce problems. Contamination

continued...
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of natural waters, however, should be avoided.

The biodegradability of the alcohol ethoxylates (AE) is relatively unaffected by the alkyl carbon chain

length and the number of EO units. The linear AE are normally easily degraded under aerobic conditions. Only
small differences are seen in the time needed for ultimate degradation of linear AE with different alkyl

chain lengths. AE with a typical alkyl chain (e.g., C12 to C15) will normally reach more than 60% degradation
in standardized tests for "ready" biodegradability. The rate of biodegradation may however be determined by
the length of the ethylene oxide (EO) chain. Longer EO chains decrease the bioavailability of the AE (to
microorganism) due to increased hydrophilicity and molecular size, which limits the transport of the molecule
through the cell wall. The biodegradation of branched AE tends to be slower than biodegradation of linear AE.
The biodegradability of AE depends on degree and structure of the branching. The general trend is that the
biodegradation decreases considerably with an increasing branching of the carbon chain. The biodegradability
of alcohol alkoxylates (AA), similarly, generally decreases with an increasing number of PO units. AA
containing 6 PO units did not pass the level required for ready biodegradability whereas the same alcohol
containing 2 PO units attained 83% ThOD in the closed bottle test.

The mineralization observed in experiments with 14C-labelled surfactants suggests that almost complete
degradation of linear AE may be expected in anaerobic digesters.

Ecotoxicity:

Available information suggests that alcohol ethoxylates can have acute and chronic toxic effects on aquatic
organisms. These effects vary by carbon chain length. Typical alcohol ethoxylate surfactant chain length
ranges from 9 to 18 carbons and 3 to 8 ethoxylate groups. Toxicity generally declines as the number of
ethoxylates increases

A summary of chronic toxicity data from 60 studies conducted between 1977 and 2004 on fish, aquatic
invertebrates, and aquatic plant and algae species states that alcohol ethoxylates’ effects on aquatic

species include reduced growth rates, impaired reproduction, and reduced survival of neonates, as well as
acute mortality. Alcohol ethoxylates may cause diminished growth rates and reduced cell counts in algae
species at concentrations as low as 0.03 mg/L .

The concentrations at which alcohol ethoxylates lead to acute mortality in aquatic species are similar to the
concentrations at which nonylphenol ethoxylates lead to acute mortality. However, alcohol ethoxylates degrade
more quickly in the aquatic environment to relatively non-toxic compounds, whereas nonylphenol ethoxylate
degradation typically yields nonylphenol, which is toxic as well as persistent in the aquatic environment

Algae constitute the group of aquatic organisms which appears to be the most sensitive to AE. The acute
toxicity of linear and branched AE to algae is in the same range with EC50 values from 0.05 to 50 mg/l. For
the linear AE, the toxicity increases with increasing hydrophobe chain length of C13 ) and decreasing EO
chain length. The toxicity of AE to algae tends to decrease with increasing degree of branching.

The acute toxicity of AE to invertebrates varies with EC50 values from 0.1 mg/l to more than 100 mg/I for the
linear types and from 0.5 mg/l to 50 mg/l for the branched types. The toxicity is species specific and may
vary between 0.29 mg/l to 270 mg/l for the same linear AE The most commonly used invertebrates for testing
are Daphnia magna and Daphnia pulex, and they are also among the most sensitive invertebrates to AE.
Apparently, the toxicity of AE to invertebrates was not related to hydrophobicity as it is the case for

algae. Some AE are very toxic to invertebrates, i.e., linear AE of C12-15 EO1-8 and branched AE with a low
degree of branching, i.e. < 10-25%. Branching of the alkyl chain reduces the toxicity of AE to invertebrates
as also observed for algae.

The acute toxicity of AE to fish varies with LC50 values from 0.4 mg/l to more than 100 mg/I for the linear
types and from 0.25 mg/l to 40 mg/l for the branched AE. For linear AE the toxicity increases with decreasing
EO units. AE containing 7-11 EO groups are considered to be very toxic to fish (EC/LC50: 1 mg/l).

Of special interest are the aryl alcohol ethoxylates.

A EU Risk Assessment Report (RAR) concluded that octyl- and nonyl- phenol ethoxylates are not readily
biodegradable but are inherently biodegradable.

As a group, these materials are generally toxic to fish with LC50s ranging, typically, between 1-6 mg/l.

Of special concern are the following families which are classified as "Environmentally Hazardous Substances"
(Dangerous Goods Class 9) by either or both the ADR (Accord Europeen Relatif au Transport International des
Merchandises Dangerous par Route) and the IMDG Code (International Maritime Dangerous Goods Code).
alcohols C 6-17 (secondary) with 3-6 moles of ethoxylation.

alcohols C12-15 with 1-3 moles of ethoxylation (1-6 moles of ethoxylation IMDG)

alcohols C13-15 with 1-6 moles of ethoxylation.

New aqguatic data suggests that alcohols C 8-9 branched with 3-10 moles of ethoxylation alcohols C 8-9
branched with > 10 moles of ethoxylation should also be classified as 'harmful to the environment".
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These alcohols may also be found linked to aromatic structures (in nonylphenol ethoxylates for example). The
current consensus determines that such entities become Environmental Toxins by association.

NAPHTHENIC DISTILLATE, LIGHT, HYDROTREATED (SEVERE):

m for lubricating oil base stocks:

Vapor Pressure Vapor pressures of lubricating base oils are reported to be negligible. In one study, the
experimentally measured vapour pressure of a solvent-dewaxed heavy paraffinic distillate base oil was 1.7 x
10exp-4 Pa . Since base oils are mixtures of C15 to C50 paraffinic, naphthenic, and aromatic hydrocarbon
isomers, representative components of those structures were selected to calculate a range of vapor pressures.
The estimated vapor pressure values for these selected components of base oils ranged from 4.5 x 10exp-1 Pa
to 2 x 10exp-13Pa. Based on Dalton's Law the expected total vapour pressure for base oils would fall well
below minimum levels (10exp-5 Pa) of recommended experimental procedures.

Partition Coefficient (log Kow): In mixtures such as the base oils, the percent distribution of the

hydrocarbon groups (i.e., paraffins, naphthenes, and aromatics) and the carbon chain lengths determines in-
part the partitioning characteristics of the mixture. Generally, hydrocarbon chains with fewer carbon atoms
tend to have lower partition coefficients than those with higher carbon numbers .However, due to their
complex composition, unequivocal determination of the log Kow of these hydrocarbon mixtures cannot be made.
Rather, partition coefficients of selected C15 chain-length hydrocarbon structures representing paraffinic,
naphthenic, and aromatic constituents in base oil lubricants were modelled . Results showed typical log Kow
values from 4.9 to 7.7, which were consistent with values of >4 for lubricating oil basestocks

Water Solubility:When released to water, base oils will float and spread at a rate that is viscosity

dependent. While water solubility of base oils is typically very low, individual hydrocarbons exhibit a wide
range of solubility depending on molecular weight and degree of unsaturation. Decreasing molecular weight
(i.e., carbon number) and increasing levels of unsaturation increases the water solubility of these

materials. As noted for partition coefficient, the water solubility of lubricating base oils cannot be

determined due to their complex mixture characteristics. Therefore, the water solubility of individual C15
hydrocarbons representing the different groups making up base oils (i.e., linear and branched paraffins,
naphthenes, and aromatics) was modelled. Based on water solubility modelling of those groups, aqueous
solubilities are typically much less than 1 ppm. (0.003-0.63 mg/I)

Environmental Fate:

Photodegradation: Chemicals having potential to photolyse have UV/visible absorption maxima in the range of
290 to 800 nm. Some chemicals have absorption maxima significantly below 290 nm and consequently cannot
undergo direct photolysis in sunlight (e.g. chemicals such as alkanes, alkenes, alkynes, saturated alcohols,
and saturated acids). Most hydrocarbon constituents of the materials in this category are not expected to
photolyse since they do not show absorbance within the 290-800 nm range. However, photodegradation of
polyaromatic hydrocarbons (PAHSs) can occur and may be a significant degradation pathway for these
constituents of lubricating base oils. The degree and rate at which PAHs may photodegrade depend upon whether
conditions allow penetration of light with sufficient energy to effect a change. For example,polycyclic

aromatic compounds (PAC) compounds bound to sediments may persist due to a lack of sufficient light
penetration

Atmospheric gas-phase reactions can occur between organic chemicals and reactive molecules such as
photochemically produced hydroxyl radicals, ozone and nitrogen oxides. Atmospheric oxidation as a result of
radical attack is not direct photochemical degradation, but indirect degradation. In general, lubricating

base oils have low vapour pressures and volatilisation is not expected to be a significant removal mechanism
for the majority of the hydrocarbon components. However, some components (e.g., C15 branched paraffins and
naphthenes) appear to have the potential to volatilise Atmospheric half-lives of 0.10 to 0.66 days have been
calculated for representative C15 hydrocarbon components of lubricating base oils

Stability in Water: Chemicals that have a potential to hydrolyze include alkyl halides, amides, carbamates,
carboxylic acid esters and lactones, epoxides, phosphate esters, and sulfonic acid esters. Because

lubricating base oils do not contain significant levels of these functional groups, materials in the

lubricating base oils category are not subject to hydrolysis

Chemical Transport and Distribution in the Environment : Based on the physical-chemical characteristics of
component hydrocarbons in lubricating base oils, the lower molecular weight components are expected to have
the highest vapour pressures and water solubilities, and the lowest partition coefficients. These factors
enhance the potential for widespread distribution in the environment. To gain an understanding of the

potential transport and distribution of lubricating base oil components, the EQC (Equilibrium Criterion)

model was used to characterize the environmental distribution of different C15 compounds representing
different structures found in lube oils (e.g., paraffins, naphthenes, and aromatics). The modelling found
partitioning to soil or air is the ultimate fate of these C15 compounds. Aromatic compounds partition
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principally to soil. Linear paraffins partition mostly to soil, while branching appears to allow greater

distribution to air. Naphthenes distribute to both soil and air, with increasing proportions in soil for

components with the greater number of ring structures. Because the modelling does not take into account
degradation factors, levels modelled in the atmosphere are likely overstated in light of the tendency for

indirect photodegradation to occur.

Biodegradation: The extent of biodegradation measured for a particular lubricating oil basestock is
dependent not only on the procedure used but also on how the sample is presented in the biodegradation test.
Lubricant base oils typically are not readily biodegradable in standard 28-day tests. However, since the oils
consist primarily of hydrocarbons that are ultimately assimilated by microorganisms, and therefore inherently
biodegradable. Twenty-eight biodegradability studies have been reported for a variety of lubricating base

oils. Based on the results of ultimate biodegradability tests using modified Sturm and manometric

respirometry testing the base oils are expected to be, for the most part, inherently biodegradable.
Biodegradation rates found using the modified Sturm procedure ranged from 1.5 to 29%. Results from the
manometric respirometry tests on similar materials showed biodegradation rates from 31 to 50%. Biodegradation
rates measured in 21-day CEC tests for similar materials ranged from 13 to 79%.

Ecotoxicity:

Numerous acute studies covering fish, invertebrates, and algae have been conducted to assess the ecotoxicity
of various lubricating base oils. None of these studies have shown evidence of acute toxicity to aquatic
organisms. Eight, 7-day exposure studies using rainbow trout failed to demonstrate toxicity when tested up to
the maximum concentration of 1000 mg/L applied as dispersions. Three, 96-hour tests with rainbow trout also
failed to show any toxic effects when tested up to 1000 mg/L applied as dispersions. Similarly, three 96-hour
tests with fathead minnows at a maximum test concentration of 100 mg/L water accommodated fractions (WAF)
showed no adverse effects. Two species of aquatic invertebrates (Daphnia magna and Gammarus sp.) were exposed
to WAF solutions up to 10,000 mg/L for 48 and 96-hours, respectively, with no adverse effects being observed.
Four-day exposures of the freshwater green alga (Scenedesmus subspicatus) to 500 mg/L WAF solutions failed to
show adverse effects on growth rate and algal cell densities in four studies

Multiple chronic ecotoxicity studies have shown no adverse effects to daphnid survival or reproduction. In 10

of 11 chronic studies, daphnids were exposed for 21 days to WAF preparations of lubricating base oils with no
ill effects on survival or reproduction at the maximum concentration of 2000 mg/L. One test detected a
reduction in reproduction at 1000 mg/L. Additional data support findings of no chronic toxicity to aquatic
invertebrates and fish. No observed effect levels ranged from 550 to 5,000 mg/L when tested as either
dispersions or WAFs.

The data described above are supported by studies on a homologous series of alkanes. The author concluded
that the water solubility of carbon chains .C10 is too limited to elicit acute toxicity. This also was shown

for alkylbenzene compounds having carbon numbers .C15. Since base oils consist of carbon compounds of C15 to
C50, component hydrocarbons that are of acute toxicological concern are, for the most part, absent in these
materials. Similarly, due to their low solubility, the alkylated two to three ring polyaromatic components in

base oils are not expected to cause acute or chronic toxicity. This lack of toxicity is borne out in the

results of the reported studies.

The effects of crude and refined oils on organisms found in fresh and sea water ha been extensively reviewed.
sea water. Where spillages occur the non-mobile species suffer the greatest mortality, whereas fish species
can often escape from the affected region. The extent of the initial mortality depends on the chemical nature

of the oil, the location, and the physical conditions, particularly the temperature and wind velocity. Most

affected freshwater and marine communities recover from the effects of an oil spill within a year. The
occurrence of biogenic hydrocarbons in the world's oceans is well recorded. They have the characteristic
isoprenoid structure, and measurements made in water columns indicate a background concentration of 1.0 to 10
ul/l. The higher molecular weight materials are dispersed as patrticles, with the highest concentrations of

about 20 ul/l occurring in the top 3 mm layer of water.

A wide variation in the response of organisms to oil exposures has been noted. The larvae of fish and
crustaceans appear to be most susceptible to the water-soluble fraction of crude oil. Exposures of plankton

and algae have indicated that certain species of diatoms and green algae are inhibited, whereas
microflagellates are not.

For the most part, molluscs and most intertidal worm species appear to be tolerant of oil contamination.

Not readily biodegradable

SOLVENT NAPHTHA PETROLEUM, MEDIUM ALIPHATIC:

m For hydrocarbons:

Environmental fate:

The lower molecular weight hydrocarbons are expected to form a "slick” on the surface of waters after release
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in calm sea conditions. This is expected to evaporate and enter the atmosphere where it will be degraded
through reaction with hydroxy radicals.
Some hydrocarbon will become associated with benthic sediments, and it is likely to be spread over a fairly
wide area of sea floor. Marine sediments may be either aerobic or anaerobic. The material, in probability, is
biodegradable, under aerobic conditions (isomerised olefins and alkenes show variable results). Evidence also
suggests that the hydrocarbons may be degradable under anaerobic conditions although such degradation in
benthic sediments may be a relatively slow process.
Under aerobic conditions hydrocarbons degrade to water and carbon dioxide, while under anaerobic processes
they produce water, methane and carbon dioxide.
Alkenes have low log octanol/water partition coefficients (Kow) of about 1 and estimated bioconcentration
factors (BCF) of about 10; aromatics have intermediate values (log Kow values of 2-3 and BCF values of 20-
200), while C5 and greater alkanes have fairly high values (log Kow values of about 3-4.5 and BCF values of
100-1,500
The estimated volatilisation half-lives for alkanes and benzene, toluene, ethylbenzene, xylene (BTEX)
components were predicted as 7 days in ponds, 1.5 days in rivers, and 6 days in lakes. The volatilisation
rate of naphthalene and its substituted derivatives were estimated to be slower.
Indigenous microbes found in many natural settings (e.g., soils, groundwater, ponds) have been shown to be
capable of degrading organic compounds. Unlike other fate processes that disperse contaminants in the
environment, biodegradation can eliminate the contaminants without transferring them across media.
The final products of microbial degradation are carbon dioxide, water, and microbial biomass. The rate of
hydrocarbon degradation depends on the chemical composition of the product released to the environment as
well as site-specific environmental factors. Generally the straight chain hydrocarbons and the aromatics are
degraded more readily than the highly branched aliphatic compounds. The n-alkanes, n-alkyl aromatics, and the
aromatics in the C10-C22 range are the most readily biodegradable; n-alkanes, n-alkyl aromatics, and
aromatics in the C5-C9 range are biodegradable at low concentrations by some microorganisms, but are
generally preferentially removed by volatilisation and thus are unavailable in most environments; n-alkanes
in the C1-C4 ranges are biodegradable only by a narrow range of specialised hydrocarbon degraders; and n-
alkanes, n-alkyl aromatics, and aromatics above C22 are generally not available to degrading microorganisms.
Hydrocarbons with condensed ring structures, such as PAHs with four or more rings, have been shown to be
relatively resistant to biodegradation. PAHs with only 2 or 3 rings (e.g., naphthalene, anthracene) are more
easily biodegraded. In almost all cases, the presence of oxygen is essential for effective biodegradation of
oil. The ideal pH range to promote biodegradation is close to neutral (6-8). For most species, the optimal pH
is slightly alkaline, that is, greater than 7.
All biological transformations are affected by temperature. Generally, as the temperature increases,
biological activity tends to increase up to a temperature where enzyme denaturation occurs.
Atmospheric fate: Alkanes, isoalkanes, and cycloalkanes have half-lives on the order of 1-10 days, whereas
alkenes, cycloalkenes, and substituted benzenes have half-lives of 1 day or less. Photochemical oxidation
products include aldehydes, hydroxy compounds, nitro compounds, and peroxyacyl nitrates. Alkenes, certain
substituted aromatics, and naphthalene are potentially susceptible to direct photolysis.
Ecotoxicity:
Hydrocarbons are hydrophobic (high log Kow and low water solubility). Such substances produce toxicity in
aquatic organisms by a mechanism referred to as "non-polar narcosis" or "baseline" toxicity. The
hydrophobicity increases and water solubility decreases with increasing carbon number for a particular class
of hydrocarbon. Substances with the same carbon number show increased hydrophobicity and decreased solubility
with increasing saturation. Quantitative structure activity relationships (QSAR), relating both solubility
and toxicity to Kow predict that the water solubility of single chemical substances decreases more rapidly
with increasing Kow than does the acute toxicity.
Based on test results, as well as theoretical considerations, the potential for bioaccumulation may be high.
Toxic effects are often observed in species such as blue mussel, daphnia, freshwater green algae, marine
copepods and amphipods.
The values of log Kow for individual hydrocarbons increase with increasing carbon number within homologous
series of generic types. Quantitative structure activity relationships (QSAR), relating log Kow values of
single hydrocarbons to toxicity, show that water solubility decreases more rapidly with increasing Kow than
does the concentration causing effects. This relationship varies somewhat with species of hydrocarbon, but it
follows that there is a log Kow limit for hydrocarbons, above which, they will not exhibit acute toxicity;
this limit is at a log Kow value of about 4 to 5. It has been confirmed experimentally that for fish and
invertebrates, paraffinic hydrocarbons with a carbon number of 10 or higher (log Kow >5) show no acute
toxicity and that alkylbenzenes with a carbon number of 14 or greater (log Kow >5) similarly show no acute
toxicity.
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QSAR equations for chronic toxicity also suggest that there should be a point where hydrocarbons with high
log Kow values become so insoluble in water that they will not cause chronic toxicity, that is, that there is

also a solubility cut-off for chronic toxicity. Thus, paraffinic hydrocarbons with carbon numbers of greater

than 14 (log Kow >7.3) should show no measurable chronic toxicity. Experimental support for this cut-off is
demonstrated by chronic toxicity studies on lubricant base oils and one “heavy” solvent grade (substances
composed of paraffins of C20 and greater) which show no effects after exposures to concentrations well above
solubility.

The initial criteria for classification of substances as dangerous to the aguatic environment are based upon
acute toxicity data in fish, daphnids and algae. However, for substances that have low solubility and show no
acute toxicity, the possibility of a long-term or chronic hazard to the environment is recognised in the R53
phrase or so-called "safety net". The R53 assignment for possible long-term harm is a surrogate for chronic
toxicity test results and is triggered by substances that are both bioaccumulative and persistent. The
indicators of bioaccumulation and persistence are taken as a BCF > 100 (or log Kow > 3 if no BCF data) and
lack of ready biodegradability. For low solubility substances which have direct chronic toxicity data
demonstrating no chronic toxicity at 1 mg/L or higher, these data take precedence such that no classification
for long term toxicity is required.

for polycyclic aromatic hydrocarbons (PAHS):

Environmental fate:

PAHSs travel through the atmosphere as a gas or attached to dust particles. They are carried by air currents
and deposited by dry or wet (rain, dew, etc) deposition. When deposited in water they sink to the bottom of
lakes and rivers. Some will move though the soil to contaminate groundwater.

Three-ring aromatics such as fluorene, phenanthrene, and dibenzothiophene are degraded at similar rates and
in preference to four-ring compounds. Another general rule for biodegradation of PAHSs is that parent
compounds tend to degrade faster than alkylated analogs. Less is known about the biodegradability of resins
and asphaltenes, but the current knowledge suggests these are not very biodegradable and will persist in the
environment for a long time

Polycyclic aromatic hydrocarbons (PAHSs) are ubiquitous in the marine environment, occurring at their highest
environmental concentrations around urban centres.

Two factors, lipid and organic carbon, control to a large extent the partitioning behaviour of PAHs in
sediment, water and tissue; the more hydrophobic a compound, the greater the partitioning to non-aqueous
phases. These two factors, along with the octanol-water partition coefficient, are the best predictors of

this partitioning and can be used to determine PAH behaviour and its bioavailability in the environment.

The lipid (fat) phase, of all organisms, contains the highest levels of PAHs: organic carbon associated with
sediment or dissolved in water has a great influence on bioavailability resulting from its ability to adsorb.
Accumulation of PAHs occurs in all marine organisms; however there is a wide range in tissue concentrations
resulting from variable environmental concentrations, level and time of exposure, and species ability to
metabolize these compounds. PAHs generally partition in lipid-rich tissues and their metabolites are found in
most tissues. In fish, bile and liver accumulate the highest levels of parent PAH and metabolites. In
invertebrates, the highest concentrations can be found in the internal organs, such as the liver and pancreas;
tissue concentrations appear to follow seasonal cycles which may be related to variations in lipid content or
spawning cycles.

The primary mode of toxicity for PAHSs in soil dwelling terrestrial invertebrates is non-specific non-polar
narcosis. The uptake of PAHs by earthworms occurs primarily by direct contact with the soluble phase of soil
solution (interstitial pore-water).

Microbial degradation of PAHSs is a key process in soils. Biodegradation of PAHs may take place over a period
of weeks to months. Mixed microbial populations in sediment/water systems may degrade some PAHSs, with
degradation progressively decreasing with increasing molecular weight.The rate of degradation is dependent on
nutrient content and the bacterial community in soil.

PAHSs in soils undergo a weathering process such that the lighter chain fractions are removed (primarily by
volatilisation). Heavier fractions bind to soil organic matter and remain behind in the top soil horizon. As

the mixture of PAHs age, bioavailability changes as the fraction remaining bind more tightly.

In general the more soluble a PAH, the higher the uptake by plants while the reverse is true for uptake by
earthworms and uptake in the gastrointestinal tract of animals.

For petroleum derivatives:

Chemical analysis for all individual compounds in a petroleum bulk product released to the environment is
generally unrealistic due to the complexity of these mixtures and the laboratory expense. Determining the
chemical composition of a petroleum release is further complicated by hydrodynamic, abiotic, and biotic
processes that act on the release to change the chemical character.

The longer the release is exposed to the environment, the greater the change in chemical character and the
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harder it is to obtain accurate analytical results reflecting the identity of the release. After extensive
weathering, detailed knowledge of the original bulk product is often less valuable than current site-specific
information on a more focused set of hydrocarbon components. Health assessment efforts are frequently
frustrated by three primary problems: (1) the inability to identify and quantify the individual compounds
released to the environment as a consequence of a petroleum spill; (2) the lack of information characterizing
the fate of the individual compounds in petroleum mixtures; and (3) the lack of specific health guidance

values for the majority of chemicals present in petroleum products. To define the public health implications
associated with exposure to petroleum hydrocarbons, it is necessary to have a basic understanding of
petroleum properties, compositions, and the physical, chemical, biological, and toxicological properties of

the compounds most often identified as the key chemicals of concern.

Environmental fate:

Petroleum products released to the environment migrate through soil via two general pathways: (1) as bulk oil
flow infiltrating the soil under the forces of gravity and capillary action, and (2) as individual compounds
separating from the bulk petroleum mixture and dissolving in air or water. When bulk oil flow occurs, it

results in little or no separation of the individual compounds from the product mixture and the infiltration

rate is usually fast relative to the dissolution rate. Many compounds that are insoluble and immobile in

water are soluble in bulk oil and will migrate along with the bulk oil flow. Factors affecting the rate of

bulk oil infiltration include soil moisture content, vegetation, terrain, climate, rate of release (e.qg.,

catastrophic versus slow leakage), soil particle size (e.g., sand versus clay), and oil viscosity (e.g.,

gasoline versus motor oil).

As bulk oil migrates through the soil column, a small amount of the product mass is retained by soil

particles. The bulk product retained by the soil particles is known as "residual saturation".

Depending upon the persistence of the bulk oil, residual saturation can potentially reside in the soil for

years. Residual saturation is important as it determines the degree of soil contamination and can act as a
continuing source of contamination for individual compounds to separate from the bulk product and migrate
independently in air or groundwater. Residual saturation is important as it determines the degree of soil
contamination and can act as a continuing source of contamination for individual compounds to separate from
the bulk product and migrate independently in air or groundwater. When the amount of product released to the
environment is small relative to the volume of available soil, all of the product is converted to residual
saturation and downward migration of the bulk product usually ceases prior to affecting groundwater
resources. Adverse impacts to groundwater may still occur if rain water infiltrates through soil containing
residual saturation and initiates the downward migration of individual compounds. When the amount of product
released is large relative to the volume of available soil, the downward migration of bulk product ceases as
water-saturated pore spaces are encountered. If the density of the bulk product is less than that of water,

the product tends to "float" along the interface between the water saturated and unsaturated zones and spread
horizontally in a pancake-like layer, usually in the direction of groundwater flow. Almost all motor and

heating oils are less dense than water. If the density of the bulk product is greater than that of water, the
product will continue to migrate downward through the water table aquifer under the continued influence of
gravity. Downward migration ceases when the product is converted to residual saturation or when an
impermeable surface is encountered.

As the bulk product migrates through the soil column, individual compounds may separate from the mixture and
migrate independently. Chemical transport properties such as volatility, solubility, and sorption potential

are often used to evaluate and predict which compounds will likely separate from the mixture. Since petroleum
products are complex mixtures of hundreds of compounds, the compounds characterized by relatively high vapor
pressures tend to volatilise and enter the vapor phase. The exact composition of these vapors depends on the
composition of the original product. Using gasoline as an example, compounds such as butane, propane, benzene,
toluene, ethylbenzene and xylene are preferentially volatilised. Because volatility represents transfer of

the compound from the product or liquid phase to the air phase, it is expected that the concentration of that
compound in the product or liquid phase will decrease as the concentration in the air phase increases.

In general, compounds having a vapor pressure in excess of 10-2 mm Hg are more likely to be present in the
air phase than in the liquid phase. Compounds characterized by vapor pressures less than 10-7 mm Hg are more
likely to be associated with the liquid phase. Compounds possessing vapor pressures that are less than 10-2
mm Hg, but greater than 10-7 mm Hg, will have a tendency to exist in both the air and the liquid phases.
Lighter petroleum products such as gasoline contain constituents with higher water solubility and volatility

and lower sorption potential than heavier petroleum products such as fuel oil.

Data compiled from gasoline spills and laboratory studies indicate that these light-fraction hydrocarbons

tend to migrate readily through soil, potentially threatening or affecting groundwater supplies. In contrast,
petroleum products with heavier molecular weight constituents, such as fuel oil, are generally more

persistent in soils, due to their relatively low water solubility and volatility and high sorption capacity.
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Solubility generally decreases with increasing molecular weight of the hydrocarbon compounds. For compounds
having similar molecular weights, the aromatic hydrocarbons are more water soluble and mobile in water than
the aliphatic hydrocarbons and branched aliphatics are less water-soluble than straight-chained aliphatics.
Aromatic compounds in petroleum fuels may comprise as much as 50% by weight; aromatic compounds in the C6-C13,
range made up approximately 95% of the compounds dissolved in water.

Indigenous microbes found in many natural settings (e.g., soils, groundwater, ponds) have been shown to be
capable of degrading organic compounds. Unlike other fate processes that disperse contaminants in the
environment, biodegradation can eliminate the contaminants without transferring them across media.

The final products of microbial degradation are carbon dioxide, water, and microbial biomass. The rate of
hydrocarbon degradation depends on the chemical composition of the product released to the environment as
well as site-specific environmental factors. Generally the straight chain hydrocarbons and the aromatics are
degraded more readily than the highly branched aliphatic compounds. The n-alkanes, n-alkyl aromatics, and the
aromatics in the C10-C22 range are the most readily biodegradable; n-alkanes, n-alkyl aromatics, and
aromatics in the C5-C9 range are biodegradable at low concentrations by some microorganisms, but are
generally preferentially removed by volatilisation and thus are unavailable in most environments; n-alkanes

in the C1-C4 ranges are biodegradable only by a narrow range of specialized hydrocarbon degraders; and n-
alkanes, n-alkyl aromatics, and aromatics above C22 are generally not available to degrading microorganisms.
Hydrocarbons with condensed ring structures, such as PAHs with four or more rings, have been shown to be
relatively resistant to biodegradation. PAHs with only 2 or 3 rings (e.g., naphthalene, anthracene) are more
easily biodegraded. PAHs with only 2 or 3 rings (e.g., naphthalene, anthracene) are more easily biodegraded.
A large proportion of the water-soluble fraction of the petroleum product may be degraded as the compounds go
into solution. As a result, the remaining product may become enriched in the alicyclics, the highly branched
aliphatics, and PAHs with many fused rings.

In almost all cases, the presence of oxygen is essential for effective biodegradation of oil. Anaerobic
decomposition of petroleum hydrocarbons leads to extremely low rates of degradation. The ideal pH range to
promote biodegradation is close to neutral (6-8). For most species, the optimal pH is slightly alkaline, that

is, greater than 7. The moisture content of the contaminated soil will affect biodegradation of oils due to
dissolution of the residual compounds, dispersive actions, and the need for microbial metabolism to sustain
high activity. The moisture content in soil affects microbial locomotion, solute diffusion, substrate supply,

and the removal of metabolic by-products. Biodegradation rates in soils are also affected by the volume of
product released to the environment. At concentrations of 0.5% of oil by volume, the degradation rate in soil

is fairly independent of oil concentrations. However, as oil concentration rises, the first order degradation

rate decreases and the oil degradation half-life increases. Ultimately, when the oil reaches saturation
conditions in the soil (i.e., 30-50% oil), biodegradation virtually ceases.

Excessive moisture will limit the gaseous supply of oxygen for enhanced decomposition of petroleum
hydrocarbons. Most studies indicate that optimum moisture content is within 50-70% of the water holding
capacity.

All biological transformations are affected by temperature. Generally, as the temperature increases,

biological activity tends to increase up to a temperature where enzyme denaturation occurs. The presence of
oil should increase soil temperature, particularly at the surface. The darker color increases the heat

capacity by adsorbing more radiation. The optimal temperature for biodegradation to occur ranges from 18 C to
30 C. Minimum rates would be expected at 5 C or lower.

Ecotoxicity

Ingredient Persistence: Persistence: Air Bioaccumulation Mobility
Water/Soil

DP - 50 (bulk) No Data No Data
Available Available

alcohols C12- 14 secondary No Data No Data

ethoxylated Available Available

naphthenic distillate, light, No Data No Data

hydrotreated (severe) Available Available

solvent naphtha petroleum, No Data No Data

medium aliphatic Available Available
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Section 13 - DISPOSAL CONSIDERATIONS

» Recycle wherever possible or consult manufacturer for recycling options.
 Consult State Land Waste Authority for disposal.

* Bury or incinerate residue at an approved site.

 Recycle containers if possible, or dispose of in an authorised landfill.

Section 14 - TRANSPORTATION INFORMATION

Labels Required: COMBUSTIBLE LIQUID, regulated under AS1940 for Bulk Storage purposes only.

HAZCHEM:
None (ADG?7)

NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS: ADG7, UN, IATA, IMDG

Section 15 - REGULATORY INFORMATION

POISONS SCHEDULE None
REGULATIONS
Regulations for ingredients

alcohols C12-14 secondary ethoxylated (CAS: 84133-50-6) is found on the following regulatory

lists;
"OECD Representative List of High Production Volume (HPV) Chemicals"

naphthenic distillate, light, hydrotreated (severe) (CAS: 64742-53-6) is found on the

following regulatory lists;
"Australia Hazardous Substances","Australia High Volume Industrial Chemical List (HVICL)","Australia Inventory of Chemical Substances (AICS)","OECD
Representative List of High Production Volume (HPV) Chemicals"

solvent naphtha petroleum, medium aliphatic (CAS: 64742-88-7) is found on the following

regulatory lists;
"Australia Hazardous Substances","Australia High Volume Industrial Chemical List (HVICL)","Australia Inventory of Chemical Substances (AICS)","International
Council of Chemical Associations (ICCA) - High Production Volume List","OECD Representative List of High Production Volume (HPV) Chemicals"

No data for DP - 50 (bulk) (CW: 4840-33)

Section 16 - OTHER INFORMATION

m Classification of the preparation and its individual components has drawn on official and authoritative
sources as well as independent review by the Chemwatch Classification committee using available literature
references.

A list of reference resources used to assist the committee may be found at:

www.chemwatch.net/references.

m The (M)SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors
determine whether the reported Hazards are Risks in the workplace or other settings. Risks may be determined

by reference to Exposures Scenarios. Scale of use, frequency of use and current or available engineering
controls must be considered.

This document is copyright. Apart from any fair dealing for the purposes of private study, research, review or
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Section 16 - OTHER INFORMATION

criticism, as permitted under the Copyright Act, no part may be reproduced by any process without written
permission from CHEMWATCH. TEL (+61 3) 9572 4700.

Issue Date: 24-May-2011
Print Date: 24-May-2011

This is the end of the MSDS.



Ashleigh
RFS


