Material Safety Data Sheet "

DIESEL FUEL PETROCANADA

1. Product and company identification

Product name . DIESEL FUEL

Synonym . Seasonal Diesel, #1 Diesel, #2 Heating Oil, #1 Heating Oil, D50, D60, P40, P50, Arctic
Diesel, Farm Diesel, Marine Diesel, Low Sulphur Diesel, LSD, Ultra Low Sulphur Diesel,
ULSD, Mining Diesel, Naval Distillate, Dyed Diesel, Marked Diesel, Coloured Diesel,
Furnace special, Biodiesel blend, B1, B2, B5, Diesel Low Cloud (LC), Marine Gas Oil.

Code : W104, W293

Material uses . Diesel fuels are distillate fuels suitable for use in high and medium speed internal
combustion engines of the compression ignition type. Mining diesels, marine diesels,
MDO and naval distillates may have a higher flash point requirement.

Manufacturer . PETRO-CANADA
P.O. Box 2844
150 — 6th Avenue South-West
Calgary, Alberta
T2P 3E3

In case of emergency . Petro-Canada: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

2 . Hazards identification

Physical state . Bright oily liquid.
Odor : Mild petroleum oil like.

WHMIS (Canada) : ‘ @

Class B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C
(200°F).

Class D-2A: Material causing other toxic effects (Very toxic).

Class D-2B: Material causing other toxic effects (Toxic).

OSHA/HCS status . This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).
Emergency overview : WARNING!

COMBUSTIBLE LIQUID AND VAPOR. CAUSES EYE AND SKIN IRRITATION.

Combustible liquid. Severely irritating to the skin. Irritating to eyes. Keep away from
heat, sparks and flame. Do not get in eyes. Avoid breathing vapor or mist. Avoid
contact with skin and clothing. Use only with adequate ventilation. Wash thoroughly
after handling.

Routes of entry . Dermal contact. Eye contact. Inhalation. Ingestion.
Potential acute health effects

Inhalation . Inhalation of this product may cause respiratory tract irritation and Central Nervous
System (CNS) Depression, symptoms of which may include; weakness, dizziness,
slurred speech, drowsiness, unconsciousness and in cases of severe overexposure;
coma and death.

Ingestion . Ingestion of this product may cause gastro-intestinal irritation. Aspiration of this product
may result in severe irritation or burns to the respiratory tract.
Skin . Severely irritating to the skin.
Eyes . lrritating to eyes.
Potential chronic health effects
Chronic effects : No known significant effects or critical hazards.
Carcinogenicity . Diesel engine exhaust particulate is probably carcinogenic to humans (IARC Group 2A).
Mutagenicity . No known significant effects or critical hazards.
Teratogenicity . No known significant effects or critical hazards.
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2 . Hazards identification

Developmental effects
Fertility effects

Medical conditions
aggravated by over-
exposure

No known significant effects or critical hazards.
No known significant effects or critical hazards.

: Avoid prolonged or repeated skin contact to diesel fuels which can lead to dermal

irritation and may be associated with an increased risk of skin cancer.

See toxicological information (Section 11)

3. Composition/information on ingredients

Name

CAS number %

Hydrotreated Renewable Diesel/ Fuels, diesel/ Fuel Oil No. 1/ Fuel Oil No. 2 64742-81-0/ 95 - 100

68334-30-5/
8008-20-6/
68476-30-2

Alkanes, C10 — 20 Branched and Linear (R100) 928771-01-1 10- 20

Fatty acids methyl esters

61788-61-2 / 0-5
67784-80-9 /
73891-99-3

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

Eye contact

Skin contact

Inhalation

Ingestion

Protection of first-aiders

Notes to physician

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes

- while removing contaminated clothing and shoes. Wash skin thoroughly with soap and

water or use recognized skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

: Wash out mouth with water. Do not induce vomiting unless directed to do so by medical

personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

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.

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

5. Fire-fighting measures

Flammability of the product
Extinguishing media
Suitable
Not suitable
Special exposure hazards

Products of combustion

Special protective
equipment for fire-fighters

Combustible liquid

Use dry chemical, CO2, water spray (fog) or foam.
Do not use water jet.

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. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

Carbon oxides (CO, CO2), nitrogen oxides (NOx), sulphur oxides (SOx), sulphur
compounds (H2S), smoke and irritating vapours as products of incomplete combustion.

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

Date of issue : 6/28/2013.
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5. Fire-fighting measures

Special remarks on fire
hazards

Special remarks on
explosion hazards

Flammable in presence of open flames, sparks and heat. Vapours are heavier than air
and may travel considerable distance to sources of ignition and flash back. This product
can accumulate static charge and ignite.

Do not pressurize, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition. Runoff to sewer may create fire or explosion hazard.

6. Accidental release measures

Personal precautions

Environmental precautions

Methods for cleaning up

Small spill

Large spill

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 spilled material. Shut off all ignition sources. No
flares, smoking or flames in hazard area. Avoid breathing vapor or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment (see Section 8).

. Avoid dispersal of spilled 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).

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble. Alternatively, or if water-insoluble, absorb with an inert dry material and
place in an appropriate waste disposal container. Use spark-proof tools and explosion-
proof equipment. Dispose of via a licensed waste disposal contractor.

Stop leak if without risk. Move containers from spill area. Approach 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). Use spark-proof tools and explosion-proof equipment. Dispose of via
a licensed waste disposal contractor. Contaminated absorbent material may pose the
same hazard as the spilled product. Note: see section 1 for emergency contact
information and section 13 for waste disposal.

7 . Handling and storage

Handling

Storage

Put on appropriate personal protective equipment (see Section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Remove contaminated clothing and protective equipment before entering eating areas.
Do not ingest. Avoid contact with eyes, skin and clothing. Avoid breathing vapor or
mist. Use only with adequate ventilation. Wear appropriate respirator when ventilation
is inadequate. Do not enter storage areas and confined spaces unless adequately
ventilated. Keep in the original container or an approved alternative made from a
compatible material, kept tightly closed when not in use. Store and use away from heat,
sparks, open flame or any other ignition source. Use explosion-proof electrical
(ventilating, lighting and material handling) equipment. Use non-sparking tools. Take
precautionary measures against electrostatic discharges. To avoid fire or explosion,
dissipate static electricity during transfer by grounding and bonding containers and
equipment before transferring material. Empty containers retain product residue and can
be hazardous. Do not reuse container.

Store in accordance with local regulations. Store in a segregated and approved area.
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. Eliminate
all ignition sources. Separate from oxidizing materials. 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 unlabeled containers. Use
appropriate containment to avoid environmental contamination. Ensure the storage
containers are grounded/bonded.

Date of issue : 6/28/2013.
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8. Exposure controls/personal protection

Hydrotreated Renewable Diesel

Fuel oil No. 1

Ingredient Exposure limits

Fuels, diesel ACGIH TLV (United States). Absorbed through skin.
TWA: 100 mg/m3, (Inhalable fraction and vapour) 8 hour(s).

Fuel oil No. 2 ACGIH TLV (United States). Absorbed through skin.

TWA: 100 mg/m3, (Inhalable fraction and vapour) 8 hour(s).
ACGIH TLV (United States). Absorbed through skin.
TWA: 200 mg/m?3 8 hour(s).
ACGIH TLV (United States). Absorbed through skin.
TWA: 200 mg/m?3 8 hour(s).

Consult local authorities for acceptable exposure limits.

Recommended monitoring
procedures

Engineering measures

Hygiene measures

Personal protection
Respiratory

Hands

Eyes

Skin

Environmental exposure
controls

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.

Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any

recommended or statutory limits. The engineering controls also need to keep gas, vapor
or dust concentrations below any lower explosive limits. Use explosion-proof ventilation

equipment.

. 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. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

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. Recommended: organic vapour cartridge or
canister may be permissible under certain circumstances where airborne concentrations
are expected to exceed exposure limits. Protection provided by air-purifying respirators
is limited. Use a positive-pressure, air-supplied respirator if there is any potential for
uncontrolled release, exposure levels are unknown, or any other circumstances where
air-purifying respirators may not provide adequate protection.

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.
Recommended: nitrile, neoprene, polyvinyl alcohol (PVA), Viton®. Consult your PPE
provider for breakthrough times and the specific glove that is best for you based on your
use patterns. It should be realized that eventually any material regardless of their
imperviousness, will get permeated by chemicals. Therefore, protective gloves should be
regularly checked for wear and tear. At the first signs of hardening and cracks, they
should be changed.

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.

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.

Date of issue : 6/28/2013.
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9.

Physical and chemical properties

Physical state
Flash point

Auto-ignition temperature
Flammable limits

Color

Odor

Odor threshold

pH
Boiling/condensation point
Melting/freezing point
Relative density
Vapor pressure
Vapor density
Volatility

Evaporation rate
Viscosity

Pour point
Solubility

Bright oily liquid.

Diesel fuel and other distillate fuels: Closed cup: >40°C (>104°F)
Marine Diesel/MDO/Naval Distillate: Closed Cup: >60°C (>140°F)
Mining Diesel: Closed Cup: >52°C (>126°F)

© 225°C (437°F)

Lower: 0.7%
Upper: 6%

. Clear to yellow (This product may be dyed red for taxation purposes).

Mild petroleum oil like.

Not available.

Not available.

150 to 371°C (302 to 699.8°F)
Not available.

© 0.80 to 0.88 kg/L @ 15°C (59°F)

1 kPa (7.5 mm Hg) @ 20°C (68°F).

4.5 [Air = 1]

Not available.
Not available.

Diesel fuel: 1.3 - 4.1 ¢St @ 40°C (104°F)
Marine Diesel Fuel: 1.3 - 4.4 ¢St @ 40°C (104°F)

Not available.
Insoluble in cold water, soluble in non-polar hydrocarbon solvents.

10 . Stability and reactivity

Chemical stability :
Hazardous polymerization
Materials to avoid

Hazardous decomposition
products

The product is stable.

Reactive with oxidizing agents and acids.

. Under normal conditions of storage and use, hazardous polymerization will not occur.

May release COx, NOx, SOx, H2S, smoke and irritating vapours when heated to

decomposition.

11 . Toxicological information

Acute toxicity

Product/ingredient name Result Species Dose Exposure
Fuels, diesel LD50 Dermal Mouse 24500 mg/kg -
LD50 Oral Rat 7500 mg/kg -
Fuel oil No. 2 LD50 Oral Rat 12000 mg/kg -
Fuel oil No. 1 LD50 Dermal Rabbit >2000 mg/kg -
LD50 Oral Rat >5000 mg/kg -
LC50 Inhalation  Rat >5000 mg/m3 4 hours
Vapor
Hydrotreated Renewable Diesel LD50 Dermal Rabbit >2000 mg/kg -
LD50 Oral Rat >5000 mg/kg -
LC50 Inhalation  Rat >5200 mg/m3 4 hours
Vapor
Conclusion/Summary Not available.
Chronic toxicity
Conclusion/Summary Not available.
[rritation/Corrosion
Conclusion/Summary Not available.
Sensitizer
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11 . Toxicological information

Conclusion/Summary
Carcinogenicity

Conclusion/Summary

Classification

Product/ingredient name

Fuels, diesel
Fuel oil No. 1
Fuel oil No. 2

Hydrotreated Renewable Diesel

Mutagenicity
Conclusion/Summary

Teratogenicity
Conclusion/Summary

Reproductive toxicity
Conclusion/Summary

Not available.

Diesel engine exhaust particulate is probably carcinogenic to humans (IARC Group 2A).

ACGIH IARC EPA NIOSH NTP OSHA
A3 3 - - - -
A3 3 - - - -
A3 3 - - - -
A3 3 - - - -

Not available.

Not available.

Not available.

12 . Ecological information

Environmental effects
Aduatic ecotoxicity
Conclusion/Summary
Biodegradability

Conclusion/Summary

No known significant effects or critical hazards.

Not available.

Not available.

13 . Disposal considerations

Waste disposal

. The generation of waste should be avoided or minimized wherever possible. Significant

guantities of waste product residues should not be disposed of via the foul sewer but
processed in a suitable effluent treatment plant. 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.
Waste packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible. This material and its container must be disposed of in a
safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues.
Vapor from product residues may create a highly flammable or explosive atmosphere
inside the container. Do not cut, weld or grind used containers unless they have been
cleaned thoroughly internally. Avoid dispersal of spilled material and runoff and contact
with soil, waterways, drains and sewers.

Disposal should be in accordance with applicable regional, national and local laws and regulations.

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
for additional handling information and protection of employees.

14 . Transport information

Regulatory
information

UN number |Proper shipping Classes PG* | Label

Additional
name information

TDG Classification |UN1202

DIESEL FUEL 3 [l -

DOT Classification |Not available. | Not available.

Not available.

Date of issue : 6/28/2013.
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14 . Transport information

PG* : Packing group

15 . Regulatory information

United States

HCS Classification . Combustible liquid
Irritating material
Canada
WHMIS (Canada) . Class B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C
(200°F).
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and
the MSDS contains all the information required by the Controlled Products Regulations.

International requlations

Canada inventory : All components are listed or exempted.
United States inventory . All components are listed or exempted.
(TSCA 8b)

Europe inventory . All components are listed or exempted.

16 . Other information

Label requirements : COMBUSTIBLE LIQUID AND VAPOR. CAUSES EYE AND SKIN IRRITATION.

Hazardous Material : Health

Information System (U.S.A)) o
Flammability

Physical hazards

T O N DN

Personal protection

National Fire Protection

Association (U.S.A)) Flammability

Health Instability
Special
References . Available upon request.
™ Trademark of Suncor Energy Inc. Used under licence.
Date of printing 1 4/14/2014.
Date of issue : 28 June 2013
Date of previous issue . No previous validation.
Responsible name . Product Safety - DSR
V Indicates information that has changed from previously issued version.
For Copy of (M)SDS . Internet: www.petro-canada.ca/msds

Canada-wide: telephone: 1-800-668-0220; fax: 1-800-837-1228

For Product Safety Information: (905) 804-4752
Notice to reader

Date of issue : 6/28/2013. Internet: www.petro-canada.ca/msds Page: 7/8
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16 . Other information

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.

Date of issue : 6/28/2013. Internet: www.petro-canada.ca/msds Page: 8/8
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GASOLINE, UNLEADED PETRO-CANADA

1. Product and company identification

Product name
Synonym

Code
Material uses

Manufacturer

In case of emergency

GASOLINE, UNLEADED

Regular, Unleaded Gasoline (US Grade), Mid-Grade, Plus, Super, WinterGas,
SummerGas, Supreme, SuperClean WinterGas, RegularClean, PlusClean, Premium,
marked or dyed gasoline, TQRUL, transitional quality regular unleaded, BOB, Blendstock
for Oxygenate Blending, Conventional Gasoline.

: W102E, SAP: 102 to 117

Unleaded gasoline is used in spark ignition engines including motor vehicles, inboard and
outboard boat engines, small engines such as chain saws and lawn mowers, and
recreational vehicles.

PETRO-CANADA

P.O. Box 2844

150 — 6th Avenue South-West
Calgary, Alberta

T2P 3E3

Petro-Canada: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

2 . Hazards identification

Physical state
Odour
WHMIS (Canada)

OSHA/HCS status

Emergency overview

Routes of entry
Potential acute health effects

Inhalation

Ingestion

Clear liquid.
Gasoline

@

Class B-2: Flammabile liquid
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

. This material is considered hazardous by the OSHA Hazard Communication Standard

(29 CFR 1910.1200).

: WARNING!

FLAMMABLE LIQUID AND VAPOUR. CAUSES RESPIRATORY TRACT, EYE AND
SKIN IRRITATION. CANCER HAZARD - CONTAINS MATERIAL WHICH CAN CAUSE
CANCER. CONTAINS MATERIAL WHICH MAY CAUSE HERITABLE GENETIC
EFFECTS.

Flammable liquid. Irritating to eyes, respiratory system and skin. Keep away from heat,
sparks and flame. Avoid exposure - obtain special instructions before use. Do not
breathe vapour or mist. Avoid contact with eyes, skin and clothing. Contains material
which can cause cancer. Risk of cancer depends on duration and level of exposure.
Contains material which may cause heritable genetic effects. Use only with adequate
ventilation. Keep container tightly closed and sealed until ready for use. Wash
thoroughly after handling.

Dermal contact. Eye contact. Inhalation. Ingestion.

Inhalation of this product may cause respiratory tract irritation. Inhalation of this product
may cause respiratory tract irritation and Central Nervous System (CNS) Depression,
symptoms of which may include; weakness, dizziness, slurred speech, drowsiness,
unconsciousness and in cases of severe overexposure; coma and death.

Ingestion of this product may cause gastro-intestinal irritation. Aspiration of this product
may result in severe irritation or burns to the respiratory tract. Ingestion of this product
may cause Central Nervous System (CNS) Depression, symptoms of which may include;
weakness, dizziness, slurred speech, drowsiness, unconsciousness and in cases of
severe overexposure; coma and death.

Date of issue : 10/10/2012.
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2 . Hazards identification

Skin . Irritating to skin.
Eyes . lrritating to eyes.
Potential chronic health effects
Chronic effects . This product contains an ingredient or ingredients, which have been shown to cause

chronic toxic effects. Repeated or prolonged exposure to the substance can produce
blood disorders.

Carcinogenicity : Contains material which can cause cancer. Risk of cancer depends on duration and
level of exposure.

Mutagenicity . Contains material which may cause heritable genetic effects.

Teratogenicity . No known significant effects or critical hazards.

Developmental effects . No known significant effects or critical hazards.

Fertility effects . No known significant effects or critical hazards.
Medical conditions . Repeated or prolonged contact with spray or mist may produce chronic eye irritation and
aggravated by over- severe skin irritation. Repeated skin exposure can produce local skin destruction or
exposure dermatitis.

See toxicological information (Section 11)

3. Composition/information on ingredients

Name CAS number %

Gasoline 86290-81-5 85-100
Toluene 108-88-3 15-40*
Benzene 71-43-2 0.5-1.5
Ethanol 64-17-5 0.1-0.3

*Montreal: may vary from 3-40%
*Edmonton: may vary from 1-5%

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

Eye contact . Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

Skin contact . In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Inhalation . Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

Ingestion . Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If it is
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. 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.

Notes to physician . No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Date of issue : 10/10/2012. Internet: www.petro-canada.ca/msds Page: 2/8
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5. Fire-fighting measures

Flammability of the product

Extinguishing media
Suitable
Not suitable

Special exposure hazards

Products of combustion

Special protective
equipment for fire-fighters

Special remarks on fire
hazards

Special remarks on
explosion hazards

Flammable liquid (NFPA) .

Use dry chemical, CO2, water spray (fog) or foam.
Do not use water jet.

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. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

Carbon oxides (CO, C0O2), nitrogen oxides (NOx), polynuclear aromatic hydrocarbons,
phenols, aldehydes, ketones, smoke and irritating vapours as products of incomplete
combustion.

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

Extremely flammable in presence of open flames, sparks, shocks, and heat. Vapours are
heavier than air and may travel considerable distance to sources of ignition and flash
back. Rapid escape of vapour may generate static charge causing ignition. May
accumulate in confined spaces.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition. Containers may explode in heat of fire. Vapours may form explosive
mixtures with air.

6. Accidental release measures

Personal precautions

Environmental precautions

Methods for cleaning up

Small spill

Large spill

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. Shut off all ignition sources. No
flares, smoking or flames in hazard area. Avoid breathing vapour or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment (see Section 8).

: 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).

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble. Alternatively, or if water-insoluble, absorb with an inert dry material and
place in an appropriate waste disposal container. Use spark-proof tools and explosion-
proof equipment. Dispose of via a licensed waste disposal contractor.

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). Use spark-proof tools and explosion-proof equipment. 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.

7 . Handling and storage

Handling

Put on appropriate personal protective equipment (see Section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Remove contaminated clothing and protective equipment before entering eating areas.
Avoid exposure - obtain special instructions before use. Do not get in eyes or on skin or
clothing. Do not ingest. Avoid breathing vapour or mist. Use only with adequate
ventilation. Wear appropriate respirator when ventilation is inadequate. Do not enter
storage areas and confined spaces unless adequately ventilated. Keep in the original
container or an approved alternative made from a compatible material, kept tightly

Date of issue : 10/10/2012.
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7 . Handling and storage

Storage

closed when not in use. Store and use away from heat, sparks, open flame or any other
ignition source. Use explosion-proof electrical (ventilating, lighting and material
handling) equipment. Use non-sparking tools. Take precautionary measures against
electrostatic discharges. To avoid fire or explosion, dissipate static electricity during
transfer by earthing and bonding containers and equipment before transferring material.
Empty containers retain product residue and can be hazardous. Do not reuse container.

Store in accordance with local regulations. Store in a segregated and approved area.
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. Eliminate
all ignition sources. Separate from oxidizing materials. 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. Ensure the storage
containers are grounded/bonded.

8. Exposure controls/personal protection

Ingredient Exposure limits
Gasoline ACGIH TLV (United States).
TWA: 300 ppm 8 hour(s).
STEL: 500 ppm 15 minute(s).
Toluene ACGIH TLV (United States).
TWA: 20 ppm 8 hour(s).
Benzene ACGIH TLV (United States). Absorbed through skin.
TWA: 0.5 ppm 8 hour(s).
STEL: 2.5 ppm 15 minute(s).
Ethanol ACGIH TLV (United States).

STEL: 1000 ppm 15 minute(s).

Consult local authorities for acceptable exposure limits.

Recommended monitoring
procedures

Engineering measures

Hygiene measures

Personal protection
Respiratory

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.

Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. The engineering controls also need to keep gas,
vapour or dust concentrations below any lower explosive limits. Use explosion-proof
ventilation equipment.

. 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. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

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. Recommended: A NIOSH-approved air-
purifying respirator with an organic vapour cartridge or canister may be permissible
under certain circumstances where airborne concentrations are expected to exceed
exposure limits. Protection provided by air-purifying respirators is limited. Use a
positive-pressure, air-supplied respirator if there is any potential for uncontrolled release,
exposure levels are unknown, or any other circumstances where air-purifying respirators
may not provide adequate protection.

Date of issue : 10/10/2012.
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8. EXposure controls/personal protection

Hands

Eyes

Skin

Environmental exposure
controls

. 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.

Recommended: polyvinyl alcohol (PVA), Viton®. Consult your PPE provider for
breakthrough times and the specific glove that is best for you based on your use
patterns. It should be realized that eventually any material regardless of their
imperviousness, will get permeated by chemicals. Therefore, protective gloves should be
regularly checked for wear and tear. At the first signs of hardening and cracks, they
should be changed.

. 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.

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.

9. Physical and chemical properties

Physical state

Flash point

Auto-ignition temperature
Flammable limits

Colour

Odour

Odour threshold

pH
Boiling/condensation point
Melting/freezing point
Relative density
Vapour pressure
Vapour density
Volatility

Evaporation rate
Viscosity

Pour point

Solubility

. Clear liquid.
: Closed cup: -50 to -38°C (-58 to -36.4°F) [Tagliabue.]
. 257°C (494.6°F) (NFPA)

Lower: 1.3% (NFPA)
Upper: 7.6% (NFPA)

. Clear to slightly yellow or green, undyed liquid. May be dyed red for taxation purposes.
. Gasoline

Not available.
Not available.

. 25 t0 220°C (77 to 428°F) (ASTM D86)

Not available.

: 0.685t0 0.8 kg/L @ 15°C (59°F)
: <107 kPa (<802.5 mm Hg) @ 37.8°C (100°F)
. 3to 4 [Air = 1] (NFPA)

Not available.
Not available.
Not available.
Not available.

Hydrocarbon components virtually insoluble in water. Soluble in alcohol, ether,
chloroform and benzene. Dissolves fats, oils and natural resins.

10 . Stability and react|V|ty

Chemical stability
Hazardous polymerisation
Materials to avoid

Hazardous decomposition
products

. The product is stable.

Under normal conditions of storage and use, hazardous polymerisation will not occur.
Reactive with oxidising agents, acids and interhalogens.

May release COx, NOXx, phenols, polycyclic aromatic hydrocarbons, aldehydes, ketones,
smoke and irritating vapours when heated to decomposition.

Date of issue : 10/10/2012.
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11 . Toxicological information

Acute toxicity

Product/ingredient name Result Species Dose Exposure
Gasoline LD50 Dermal Rabbit >5000 mg/kg -
LD50 Oral Rat 13600 mg/kg -
Toluene LD50 Dermal Rabbit 12125 mg/kg -
LD50 Oral Rat 636 mg/kg -
LC50 Inhalation  Rat 7585 ppm 4 hours
Vapour
Benzene LD50 Dermal Rabbit >8240 mg/kg -
LD50 Oral Rat 930 mg/kg -
LC50 Inhalation  Rat 13700 ppm 4 hours
Vapour
Ethanol LD50 Oral Rat 7060 mg/kg -
LC50 Inhalation  Rat >32380 ppm 4 hours
Vapour
Conclusion/Summary : Not available.
Chronic toxicity
Conclusion/Summary : Not available.
[rritation/Corrosion
Conclusion/Summary . Not available.
Sensitiser
Conclusion/Summary : Not available.
Carcinogenicity
Conclusion/Summary . Not available.
Classification
Product/ingredient name ACGIH IARC EPA NIOSH NTP OSHA
Gasoline A3 2B - - - -
Toluene A4 3 D - - -
Benzene Al 1 A + Proven. +
Ethanol A3 - - - - -
Mutagenicity
Conclusion/Summary : Not available.
Teratogenicity
Conclusion/Summary . There is a wealth of information about the teratogenic hazards of Toluene in the

literature; however, based upon professional judgement regarding the body of evidence,
WHMIS classification as a teratogen is not warranted.

Reproductive toxicity
Conclusion/Summary : Not available.

12 . Ecological information

Environmental effects . No known significant effects or critical hazards.
Aquatic ecotoxicity
Conclusion/Summary : Not available.
Biodegradability
Conclusion/Summary . Not available.
Date of issue : 10/10/2012. Internet: www.petro-canada.ca/msds Page: 6/8
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13 . Disposal considerations

Waste disposal

. The generation of waste should be avoided or minimised wherever possible. Significant

quantities of waste product residues should not be disposed of via the foul sewer but
processed in a suitable effluent treatment plant. 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.
Waste packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible. This material and its container must be disposed of in a
safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues.
Vapor from product residues may create a highly flammable or explosive atmosphere
inside the container. Do not cut, weld or grind used containers unless they have been
cleaned thoroughly internally. Avoid dispersal of spilt material and runoff and contact
with soil, waterways, drains and sewers.

Disposal should be in accordance with applicable regional, national and local laws and regulations.

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
for additional handling information and protection of employees.

14 . Transport information

Regulatory UN number |Proper shipping Classes PG* | Label Additional
information name information
TDG Classification |UN1203 GASOLINE 3 I -

DOT Classification [Not available. | Not available. Not available. - -

PG* : Packing group

15 . Regulatory information

United States
HCS Classification

Canada
WHMIS (Canada)

Flammable liquid
Irritating material
Carcinogen

Class B-2: Flammabile liquid
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and
the MSDS contains all the information required by the Controlled Products Regulations.

International regulations

Canada inventory

United States inventory
(TSCA 8b)

Europe inventory

. All components are listed or exempted.
: All components are listed or exempted.

. All components are listed or exempted.

Date of issue : 10/10/2012.
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16 . Other information

Label requirements : FLAMMABLE LIQUID AND VAPOUR. CAUSES RESPIRATORY TRACT, EYE AND
SKIN IRRITATION. CANCER HAZARD - CONTAINS MATERIAL WHICH CAN CAUSE
CANCER. CONTAINS MATERIAL WHICH MAY CAUSE HERITABLE GENETIC

EFFECTS.
Hazardous Material : Health 2
Information System (U.S.A)) o
Flammability 3
Physical hazards 0
Personal protection H
National Fire Protection
Association (U.S.A) Flammability
Health Instability
Special
References . Available upon request.
™ Trademark of Suncor Energy Inc. Used under licence.
Date of printing : 10/10/2012.
Date of issue : 10 October 2012
Date of previous issue . 4/9/2010.
Responsible name . Product Safety - DSR
P Indicates information that has changed from previously issued version.
For Copy of (M)SDS . Internet: www.petro-canada.ca/msds

Canada-wide: telephone: 1-800-668-0220; fax: 1-800-837-1228

For Product Safety Information: (905) 804-4752

Notice to reader

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.

Date of issue : 10/10/2012. Internet: www.petro-canada.ca/msds Page: 8/8
Petro-Canada is a Suncor Energy business ™ Trademark of Suncor Energy Inc. Used under licence.




1
¢ 4
w4
KEYEF!B Isooctane MSDS

Material Safety Data Sheet

1. Product and Company ldentification

Product Name: Isooctane

Synonym: Isoctane; Iso-octane; 2,2,4-Trimethylpentane;
Pentane, 2,2,4-Trimethyl; 2,4,4-Trimethylpentane
Isobutyltrimethylmethane; TMP

Product use: Gasoline blending component
Manufacturer: Keyera Alberta Envirofuels Facility
Address: 9511-17" Street,

Edmonton, Alberta T6P 1Y3
MSDS Information 1-780-449-7910
Emergency Contact: 1-866-377-7110

2. Hazards Identification

POTENTIAL HEALTH EFFECTS/ROUTES OF EXPOSURE

Exposure | Acute Health Effects Symptoms of Exposure
Route
Eye: May cause mild irritation. Redness and pain
Skin: May produce mild irritation. Redness, rash
Inhalation: | May cause slight irritation of
the nose, throat and lungs.
Effects on the Central May range from rapid breathing, fatigue,
Nervous system (CNS) may headache, light-headedness to more severe
range from mild to severe symptoms of dizziness and in extreme
effects such as respiratory cases, respiratory arrest, convulsions or loss
depression. of consciousness.
Ingestion: | May be aspirated into lungs if | Aspiration into lungs may result in
swallowed. pulmonary edema and chemical
pneumonitis.
May have effects on the CNS. | See “inhalation” above for symptoms of CNS
effects.
May cause gastrointestinal Symptoms of gastrointestinal irritation
irritation. include diarrhea, nausea and vomiting.
Ingredient Name wt % CAS No.
Isooctane >85% 540-84-1
Isododecane <10% 13475-82-6
Paraffins & Isoparaffins <5% N/A

Issue Date: March 5, 2013 Page 1 of 9
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4. First Aid Measures

TREAT ACCORDING TO EXPOSURE AND SYMPTOMS AS FOLLOWS:

Eyes: Flush eyes with plenty of water for at least 20 minutes, holding the
eyelids open. If symptoms persist, seek medical attention
immediately.

Skin: Remove and isolate contaminated clothing. Flush skin with plenty

of soap and water for at least 20 minutes. Seek medical attention
if symptoms persist.

Ingestion: Do not induce vomiting. Do not give anything by mouth. Get
medical attention immediately.
Inhalation: Remove from exposure to fresh air immediately. If breathing is

difficult, give oxygen, or if not breathing, give artificial respiration -
transfer promptly to a medical facility.

5. Fire Fighting Measures

Flammability: Flashpoint and Method:

Yes -12°C (10.4°F) Closed Cup
4.5°C (40.1°F) Open Cup

Upper Explosive Limit: Lower Explosive Limit:

6.0% 1.1%

Auto-Ignition Temperature:

415°C (779°F)

Hazardous Combustion Products:

May include carbon monoxide (CO), carbon dioxide (CO,), and acrid smoke.

Explosion:

Sensitive to Impact: No Sensitive to Static Discharge: Yes

Extinguishing Media:

Dry chemical, CO,, or fire-fighting foam. Fire-fighting foams which can be used are as

follows:

Fluoroprotein (FP)- Aspirated, Film-Forming Fluoroprotein (FFFP)- Non aspirated or

aspirated, Alcohol-Resistant FFFP- Non aspirated or aspirated, AFFF - Non-aspirated or

aspirated, AR-AFFF - Non-aspirated or aspirated.

For larger fires: fog or fire-fighting foam. Water may spread fire. Use water to keep fire-

exposed containers cool.

Special Fire Fighting Procedures:

o Wear full protective clothing and NIOSH-approved self-contained breathing
apparatus with full face-piece operated in the positive pressure mode.

e This highly flammable liquid must be kept from sparks, open flame, hot surfaces, and
all sources of ignition and heat.

e Move container from fire area if you can do it without risk.

e Apply cooling water to sides of containers that are exposed to flames until well after
fire is out.

e Stay away from ends of tanks.

o Withdraw immediately in case of rising sound from venting safety device or any
discoloration of tank due to fire.

o Cool fire-exposed containers with flooding quantities of water applied from as far a
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distance as possible.

e On ground spills use fire fighting foam to contain vapors. Recommended application
rate is 0.1 USGPM/sq. ft. (4.1 L/Min/sq.ft.). This is the application rate for
hydrocarbons as per NFPA 11

¢ Consider evacuation of downwind area if material is leaking.

o If tank, rail car or tank truck is involved in a fire, isolate for 800 meters (1/2 mile) in all
directions; also consider initial evacuation for 800 meters (1/2 mile) in all directions.

Unusual Fire and Explosion Hazards:

¢ The highly flammable vapors are heavier than air and may accumulate in low areas
and /or spread along ground to distant ignition sources and flash back.

o Closed containers exposed to heat may explode. (OSHA Class 1B Flammable
Liquid).

e Thermal decomposition produces acrid fumes.

Vapor-air mixtures are explosive above the flash point.

6. Accidental Release Measures

Shut off source, if possible.

Remove all sources of ignition.

Evacuate area of all unnecessary personnel.

Isolate hazard area.

Keep unnecessary and unprotected personnel from entering.

Ventilate area of leak or spill.

Vapors are heavier than air

Small spills will evaporate.

Emergency personnel must wear appropriate personal protective equipment.

Use non-sparking tools and equipment.

Contain and recover liquid when possible.

Collect liquid in an appropriate container or absorb with an inert material (e.qg.,
vermiculite, dry sand, earth), and place in a chemical waste container.

Do not use combustible materials, such as sawdust.

Avoid runoff into storm sewers and ditches that lead to waterways.

Have foam or dry powder extinguisher on hand.

If a leak or spill has not ignited, use water spray to disperse the vapors, to protect
personnel attempting to stop leak, and to flush spills away from exposures.

o Refer to Guide 128 of the Emergency Response Guidebook (Transport Canada/US
Dept of Transportation).

7. Handling and Storage

HANDLING PRECAUTIONS

o Use only in a well ventilated area.

e Avoid contact with eyes, skin, and clothing.

e Avoid ingestion and inhalation.

o Keep product away from heat, sparks and open flame.
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Ground and bond containers when transferring material.
Use spark-proof tools and explosion proof equipment.
Take precautionary measures against static discharges.
Keep container tightly closed.

STORAGE PRECAUTIONS

e Protect against physical damage to container.

e Store in a cool, dry, well-ventilated location, away from any area where the fire-
hazard may be acute.

e Outside or detached storage is preferred.

e Separate from incompatibles. (See section 10)

o Avoid temperature extremes, explosives, nitrogen-fluorine compounds, sulphites,
perchlorates, and plastics.
Containers should be bonded and grounded for transfers to avoid static sparks.

e Drums must be equipped with self-closing valves, pressure vacuum bungs, and
flame arresters.

e Storage and use areas should be No Smoking areas.

¢ Use non-sparking type tools and equipment, including explosion proof ventilation.

o Containers of this material may be hazardous when empty since they retain product
residues (vapors, liquid); observe all warnings and precautions listed for the product.

¢ Do not attempt to clean empty containers since residue is difficult to remove.

e Do not pressurize, cut, weld, braze, solder, drill, grind or expose such containers to
heat, sparks, flame, static electricity or other sources of ignition: they may explode
and cause injury or death.

8. Exposure Controls / Personal Protection

ENGINEERING CONTROLS

¢ Provide local exhaust ventilation to meet regulatory exposure limits.

e Ventilation equipment must be explosion proof.

e Exhaust directly to the outside, taking necessary precautions for environmental
protection.

e Supply sufficient replacement air to make up for air removed by exhaust systems.

PERSONAL PROTECTIVE EQUIPMENT

Gloves: Recommended: neoprene and nitrile

Not recommended for heavy use: rubber, PVC, latex
Respirator: NIOSH Approved and equipped with organic-vapor filter
Eye: Safety glasses with side shields, safety goggles or face shields
Clothing: Flame-retardant e.g. Nomex, Proban

Exposure Limits

Authority 15 MINS STEL 8-HOURS
OSHA PEL - 500 ppm (2333 mg/m®) (TWA)
(for petroleum distillates)
ACGIH TLV - 300 ppm (1400mg/m®) (octane,all isomers)
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CANADA
Alberta, B.C. - 300 ppm (1400mg/m?®) (octane,all isomers)
Ontario | 375 ppm (1750 mg/ m®) | 300 ppm (1400mg/m°) (octane,all isomers)

9. Physical and Chemical Properties

Chemical Name:
2,2,4-Trimethylpentane

Molecular Weight:
114.23

Chemical Formula:
C8H18 (CH3)sCCH,CH(CHy),

Clear, Colorless, Mobile Liquid

Mild gasoline odor

Chemical Family: pH:
Hydrocarbon, Aliphatic N/AP
Appearance: Odor: Odor Threshold:

Not Established

Specific Gravity:
0.69194 @20°C (68°F)

Freezing Point:
-107°C (-161°F)

Boiling Point:
99°C (211°F)

Percent Volatile:
100 by Volume

Vapor Pressure:
41 mmHg @ 21°C

Vapor Density:
3.9 (air=1)

5.1 kPa @ 20°C
52 mbar @20°C
Coeff Water/Qil:
N/AV

Evaporation Rate:

<1 (ether = 1)

>1 (Butyl Acetate = 1)

Others:

e Soluble in acetone, chloroform, dimethylformamide, benzene, toluene, xylene, oils
(except castor), carbontetracholoride, alcohol and ether.

e viscosity: 0.51 mPas @ 22°C (less than 32 saybolt universal seconds)

e Vapor Pressure: 0.8 psia @ 70°F, 1.7 psia @ 100°F (Reid VP), 13.5 kPa @37.8°C
(ASTM D5191), 3.3 psia @ 130°F

e Henry's Law Constant @ 25°C = 3.04 atm m*/mol

e Enthalpy = 147.2 J/g (360K, 20 bar), 152.3 J/g (360K, 100 bar)

e Isobaric Heat Capacity = 2.408 J/g K (360K, 20 bar), 2.399 J/g K (360K, 100 bar)

10. Stability and Reactivity

Chemical Stability:

Stable under normal temperatures and pressures.

Incompatibility with other Substances:

Yes /Oxidizers present a fire and explosion hazard.

Other Reactivity Concerns:

Avoid incompatible materials, ignition sources, excess heat, and electrical sparks.
Hazardous Polymerization:

Has not been reported to occur under normal temperature and pressure conditions.
Hazardous Decomposition Products:

Carbon monoxide, carbon dioxide, irritating and toxic fumes and gases.

Percent Soluble (@25°C):
0.0002% in water
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11. Toxicological Information

Routes of Entry:

Skin Contact: Skin Absorption: Eye Contact: Inhalation: Ingestion:
Yes Yes Yes Yes Yes

Acute Exposure:

See Section 3 (Hazard Identification).

Other: Oral administration of 2 mL/kg/day isooctane to rats for 2 days resulted in
functional and histological evidence of hepatotoxicity.

Medical Conditions Aggravated by Exposure: Dermatitis impaired pulmonary
function, diseases of the eyes, liver, kidneys or lungs.

Chronic Exposure:

Skin: Repeated and prolonged contact may cause dermatitis due to the defatting action.

Ingestion and Inhalation:

Animal studies indicated that isooctane can induce kidney tumor in male rats; the effects
are not considered to be relevant to human since it is a male-rate-specific nephropathy
involving the alpha-2u-globulin protein.

Carcinogen by NTP: Carcinogen by IARC: OSHA Controlled:
Not Classified Not Classified Not Classified
Irritancy:

Irritant to eyes, nose, throat, gastrointestinal tract and skin.
Sensitization:

N/AV

Carcinogenicity: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Teratogenicity: N/AV

Reproductive Toxicology: N/AV

Mutagenicity: N/AV

Synergistic Products: N/AV

Target Organs:

Central Nervous System (CNS), Kidneys

Lethality Tests:

Test: Value: Related Information:

LC50 33.52 mg/l/4 hour Inhalation — rat (Phillips Petroleum Company)
LD50 >2000 mg/kg Skin — rabbit (Phillips Petroleum Company)
LD50 >5000 mg/kg Oral — rat (Phillips Petroleum Company)
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12. Ecological Information

Ecological Information:

Terrestrial Fate: Photolysis and hydrolysis of isooctane are not expected to be
important in soil. Although isooctane may undergo slow biodegradation in soil,
volatilization from dry and wet soil surfaces is expected to be more important in the fate
process. Isooctane is not expected to leach into groundwater.

Aquatic Fate: The hydrolysis of isooctane in water is not expected to be important
because the compound does not contain any hydrolyzable group. The photolysis of the
compound in water is also expected to be unimportant because isooctane is transparent
to wavelengths available in sunlight. Although slow biodegradation may occur in aquatic
medium, volatilization from water is expected to be the dominant process. Isooctane is
expected to have a half-life of less than 1 day in water. This material may bio-
accumulate to some extent.

Atmospheric Fate: The reaction of isooctane with atmospheric oxygen may not be
important in the atmosphere. The gas-phase reactions of alkanes with ozone and nitrate
radicals are of negligible importance as atmospheric loss processes. The half-life of
isooctane due to the reaction with atmospheric OH radicals is 4.4 days.

13. Disposal Considerations

Waste Disposal:

Contaminated products such as absorbents, soil, water, etc. should be disposed of
according to governmental regulations and guidelines.

Waste should be incinerated, fuels blending, or recycled.

ALWAYS CONTACT A PERMITTED WASTE DISPOSER TO ASSURE COMPLIANCE
WITH ALL CURRENT LOCAL, PROVINCIAL, STATE AND FEDERAL LAWS.

14. Transport Information

Special Shipping Information:
o DOT Transportation
e Shipping Name: Octanes
Hazard Class: 3 (Flammable liquid)
ID Number: UN 1262
Packing Group: Il
Marking: Octanes, UN 1262
Label: Flammable Liquid
Placard: Flammable/1262
Hazardous Substance/RQ: Not applicable
Shipping Description: Octanes, 3 (Flammable liquid, UN 1262, PG II)
Packaging References: 49 CFR 173.150, 173.202, 173.242
e TDG
e Shipping Name: Octanes
e Hazard Class: 3
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e UN Number: UN1262

e Other Information: Flashpoint —12°C
e [IMO (International Marine Organization) and IBC Code (International Bulk Chemical)
Pollution Category: X

e Hazards: P
e Ship Type 2
e Tank Type: 2G
15. Regulatory Information
Canada:

Isooctane is listed on Canada’s DSL/NDSL List.
WHMIS classification B2, D2B
NFPA Diamond: Fire 3, Toxicity: 1, Reactivity: O

Isooctane is not listed on Canada’s Ingredient Disclosure List.

US/International:

Atmospheric Standards:

Listed as a hazardous air pollutant (HAP) generally known or suspected to cause
serious health problems. The Clean Air Act, as amended in 1990, directs EPA to set
standards requiring major sources to sharply reduce routine emissions of toxic
pollutants. EPA is required to establish and phase in specific performance based
standards for all air emission sources that emit one or more of the listed pollutants.
Isooctane is on the NESHAP Specific Chemicals list and on the Hazardous Air
Pollutants list.

TSCA Requirements:

Pursuant to section 8(d) of TSCA, EPA promulgated a model Health and Safety Data
Reporting Rule. The section 8(d) model rule requires manufacturers, importers, and
processors of listed chemical substances and mixtures to submit to EPA copies and lists
of unpublished health and safety studies. Pentane, 2,2,4-trimethyl- is on this list.

Isooctane is also on the U.S. Federal list for Hazardous Substances (Superfund)
California State Regulatory Program Lists:

e California Air Toxics “Hot Spots” Chemicals (Assembly Bill 2588)
e California Toxic Air Pollutants (Assembly Bill 1807)
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16. Other Information

Prepared for: Keyera Health and Safety
Issue Date: March 5, 2013

Technical Preparation by: Keyera Alberta Envirofuels (HSE Team)
Revisions:

e Original Preparation:  February 15, 2001

e 1% Revision: November 20, 2002

o 2" Revision: February 26, 2003

« 3" Revision: January 31, 2006

o 4" Revision: February 22, 2007

« 5" Revision: January 4, 2010

« 6" Revision: July 1, 2012

« 7" Revision March 5, 2013

Disclaimer of Expressed and Implied Warranties

The information presented in the Material Safety Data Sheet is based on data believed to be accurate as of
the date this Material Safety Data Sheet was prepared. However, neither Keyera, nor any of their
subsidiaries assumes any liability whatsoever for the accuracy or completeness of the information contained
herein. No responsibility is assumed for any damage or injury resulting from abnormal use or from any
failure to adhere to recommended practices. The information provided above, and the product, are
furnished on the condition that the person receiving them shall make their own determination as to the
suitability of the product for their particular purpose and on the condition that they assume the risk of their
use.
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