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STATE FIRE
_ MARSHAL'S OFFICE

a Genesee & Wyoming Company

Ms. Sue Otjen , SERC Coordinator
Office of the State Fire Marshall
4760 Portland Road, NE

Salem, OR 97305-1760

Yia Certified Mail

Dear Ms. Otjen,

The Portland and Western Railroad (PNWR) is p10v1d1ng you wr[h the following information in
accordance with Department of Transportation Docket Numbel DOT-0OST-2014-0067.
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General Information Y, é
¢ The PNWR operates crude oil trains through Oregon, traversing the following counties:
@g, N
o Multnomah S X K
%
LN
o  Columbia . ’z;\"‘c' ‘%’
Y & A e

* Based on current traffic volumes and projected traffic levels we anticipate the number of
trains that will navel thmugh these counties each week to be as follows:

of
o ‘Mulmomah 3 trains per week
“,\_(‘, i{ f), ;.\ _u}
tg) Q*\Cohmrbm 3 . (rains perveek
w, e,
L e,The antlcxpated route of these trains is:
g \ } i

\s_ $ "o Hayden Island, OR, St. Johns, OR Linnfon, OR, Burlington, OR, Scappoose, OR,
Warren, OR, St. Helens, OR, Columbia City, OR, Deer Island, OR, Goble, OR,
Rainer, OR, and Port Westward, OR. The nearby highway is Highhway 30,

¢ The origin of these crude oil trains is:
o Berthold, Dore, Eland, and Epping ND.

e The crude oil has a UN Code of:



o 1267 Sample shipping papers and a material safety data sheet are aitached,

PNWR Emergency Response Plan

The following outlines relevant portions of the PNWR emergency response plan, including
initial procedures, fire plan and crude oil plan. The risk of fire or explosion of this commodity
has been deemed to be high.

o [Initial Actions

Initial Actions — All Hazards

The primary concern of the initial person arriving at the site of an m(:idei}; Ks‘"i‘\be}safety The
FIRST priority is always the protection of life, and the p1eventlori obsinjuries. Railroad
employees must always cooperate and work closely with local, itafé %gd; ederal emergency
response groups to achieve this goal.

,m

.

Railroad Emergency Coordinator and Train Dispatch Initial Ac&oﬂg
q{{&
The Ratlroad Emergency Coordinator will make a e%;ﬂi* evaluaﬂon of the emergency with
information supplied by the Train Dlspatchmg{an gcxwiél veufy what response personnel are
needed. The Train Dispatcher should have, aheady started the process of calling emergency

services (if necessary) as soon as first lepongg 0] @Qldent are received.

b

The Chief/ Train Dispatcher Actlons \\;»;,

Ensure that all pelsonne“l\al e\gge&hnted for and isolated from danger
Arrange for emer geﬁi‘& Serviges for any injured personnel

Notify the required PN WR “Go Team”

Notify all 1a1ho\a’dﬁi‘ oﬂse personnel - This process can be given fo a railroad manager
fo complete.

Notify GH hzl\TREC when necessary

Noglfy R’Qcﬁz Aldind State Agencies

o Notlf:y qavy Equipment and Emergency Response contractors when called for by the
Rax&}b Emergency Coordinator

o 0 O ©

c ©
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Razlloa(%gEnlel gency Coordinator Actions

o Go to the scene to conduct an initial detailed survey

o Ensure the safety of employees and the public

o Determine the identity, hazards and status of the cars and materials involved i the
emergency

o Assess the possible hazards to human health or the environment

o Consider both direct and indirect effects of any release



o Cooperate with local responder groups to take measures to ensure that fire, explosions or
releases do not occur or spread to other hazardous material cars

o Determine Response Management Team requirement

o Ensure that contractors and on-site response groups will monitor for leaks, pressure
buildups, gas generation, or cracks developing in tank cars

o Monitor cleanup efforts, and ensure that the recovered material or contaminated material
is properly treated, stored, or disposed of in accordance with Corporate Environmental

Policies & Guidelines. F
e
o Ensure that cleanup procedures are completed. Sy e
. & b U,
o Conduct a follow-up detailed survey. %, 5.;,,,%{‘%\‘%"*
© R ’:i‘ '
: : : &y g
First On-Scene Personnel (Train crew, fire, police, etc.) g '-\%“\‘,

BUT ONLY IF SAFE TO DO SO: ¢ },’

HAZARD IDENTIFICATION:

Before attempting any response actions, it is nnportanf f@ i?lqnt1fy the materials involved and
their associated hazards. This vital action is the {jist %ndgﬂést important aspect of conducting an
initial survey of the scene.

S
\{./ L
The three primary means by which hazaldm;g i‘r\%atenals can be identified are:

o 35
o Shipping papers mcludmg%raybllls

.....

e Name of g;cnpm @?é’tencﬂed on the car.

Shipping papers plovzde:m Best and most reliable source of identification of the materials
involved, These arg, 1égzil> ddcuments, which are in the custody of the Train Conductor, and are
required to accémja{ny “all rail shipments. Those first on the scene of a train incident should
locate the i},a’i <Cq:nduct01 and examine the shipping papers prior to altempting to mitigate the
incident. If na,bl‘e to locate the Train Conductor or the Train Conductor is incapacitated, contact
the TF ﬁzﬁts afcher to obtain the “train list”. This document contains a list of all cars in the

4

tian\%\ and:the locatlon of cars containing Hazardous Materials relative to the lead car.

G, "
e

Placards may also be used to identify the presence of hazardous materials; however, it is
extremely important to recognize the limitations of the placarding system. The required placard
represents only the most severe hazard established by the Department of Transportation. It does
not, however, indicate if the material has multiple hazards. For example, a chemical classified as
a flammable liquid by its primary hazard is placarded flammable; however, that same chemical
may also be extremely toxic by inhalation or skin absorption.



Placards alone should never be used to identify hazardous materials. Always refer to the
Emergency Response Guidebook provided to the frain crews, the AAR’s Emergency Handling of
Hazardous Materials in Surface Transportation book, or CHEMTREC.

In addition, placards are frequently torn off or destroyed in incidents, and therefore may not be
available as a source of identification. NEVER attempt to read a placard when fire is impinging
on a car or a vapor cloud or odor is detected.

r.b’-tﬂ,;;;:
RESCUE THE INJURED: ““ﬂ:{/ P

Rescue the injured if possible, remove them to a safe area, and administer {1t Isb aiﬁ ‘TT‘ thele is
evidence of smoke, fire, vapor clouds, or leakage of hazardous materials, p10\t\e\bt1 8, §lothmg and
appropriate respiratory protection must be worn as well as all other negessary, p“e;s 5nal protective

s

equipment, Vi

All rescue operations should be conducted as quickly as possibl ;ﬁomg/he upwind side. Always
plan an escape route prior to entering the immediate a{ea:::‘Pelsmmel should never be
unnecessarily exposed to smoke or fumes, and lives shouid NEVER be risked to save property or
the environment. & e

_ ';ﬁ, %

EVACUATE THREATENED PERSONNEL.@., ) 3\_; %,

If a large vapor cloud is observed, or there s, f 1\1nv01v1ng a tank car, or car contains hazardous
materials, it may be necessary to evacua%e pelsg)nnel to a safe area, one-half mile or more, with

gl

consideration given to wind speed and dn'éc\fon
SECURE THE PERIMETER’ZE OXER]%VENT UNAUTHORIZED ACCESS:

Set up roadblocks on the p%;;ﬁeigl to prevent sightseers, evacuees, the news media, and all other
non-essential pe1sonnel«-m/ﬂo\1\{ 1 jentering a potentially dangerous environment. Personnel not
directly involved Wiﬂ,’\l ”Q};exgency response or rescue operations must be kept away from the

e, Sy Oy

hazard area. % € 3
% e

PERSON&, PQV@\ECTIVE FEQUIPMENT:

Leyels‘%of ‘I;%tectlon (A-D), from OSHA regulation (29 CFR 1910.120, Appendix B) are
suﬁnnanzec’i in Table 4-1. Response personnel involved in oil spill cleanup operations will
conﬁﬂ}f Avith all Federal, State and Company safety regulations and policies. All response
personnel will use an acceptable level of PPE for their working environment based on the
chemical or physical properties of the hazards present,



Table 4-1 Personal Protective Equipment / Levels of Protection: A-D

PERSONAL PROTECTION EQUIPMENT / LEVELS OF PROTECTION: A-D
---FROM OSHA REGULATIONS: 29 CIR 1910.120, APPENDIX B---

CONDITIONS FOR USE

EQUIPMENT (PPE)

LEVEL A: Greatest level of protection for skin,
respiratory, and eyes.

SHOULD BE USED WHEN:
1. Hazardous substances identified for highest
level of protection.
* High concentration of atmospheric vapors,
gases or particles.
* Work functions potential for splash,
immersion, or exposure.

2. Substances with a high degree of hazard to skin.
3. Operations being conducted in confined, poorty
ventilated area, and not yet determined to de-

escalate from Level A,

a. Positive-pressure, full face-pigeg SCBA.
b. Totally encapsulating cherﬁfc (lﬁptectwe
suit,

¢. Gloves: inner and<o\t| i\cheliﬁcal
resistant. & x

d. Boots: chemxca’l ;e%mtant with steel toe,
and shank. 53‘,.“\
OPTzoﬁ’ALx S_.;gﬁblicable:

Coveralls, lgng upgelwem hard hat under suit.

{f—;i. g

LEVEL B: Highest level of respiratory LY

=8

protection but lesser level for skin h .::ﬁ.

protection 5 S,
N
SHOULD BE USED WHEN: %,

1. Type and atmospheric concennatécn 1déht1ﬁed

2. Atmosphere contains less tifé TQ%%, iOXygen.

3. Presence of 1n00111pletelyddentlﬁ & substance is
indicated by organic, Vapm étec’hon instrument,
but are not suspected,6f cQ’ﬁtaInmg high tevels
of chemicals hmm{;ﬁ-’to skm or easily absorbed.

u’v"f.w i

}OSItIVG-plCSSlllc full face-piece SCBA.

Hooded chemical resistant clothing.

¢. Gloves: inner and outer chemical
resistant,

d. Boots: chemical resistant, with steel toe
and shank.

*  OPTIONAL, as applicable: Coveralls,
boot covers, hard hat, face shield.

Sk

LEVEL Cis K\i\\
SHOULD&Bﬁ USED WHEN:

______ (it contaminants, liquid splashes, or
{{bther‘ﬁu ect contact will adversely affect or be
abso ibad through skin.

2. TYpes of contaminants have been identified,
concentrations measured, and an air purifying
respirator can remove contaminant.

3. All criteria for use of air purifying respirators
are met.

a. Full-face or half~mask air-purifying
respirator.

b. Hooded chemical resistant clothing.

c. Gloves: inner and outer chemical
resistant,

*  OPTIONAL, as applicable: Coveralls,
boots (outer), boot covers, hard hat, escape
mask, face shield.

LEVEL D:
SHOULD BE USED WHEN:

a,  Work uniform; used for nuisance
contamination.




1. Atmosphere contains no known hazard, FRC Coveralls.
AND b. Boots/shoes: chemical resistant, steel toe
2. Work functions preclude splashes, and shank.
immersion, or potential for unexpected | c. Safety glasses.
inhalation or contact with hazardous *  OPTIONAL, as applicable: Gloves, boots
levels of any chemicals. (outer), hard hat, escape mask, face shield.

CONDUCT AN INITIAL SURVEY OF THE SCENE:

The purpose of the survey is to assess the conditions and hazards of the incidehn t\é ﬂ‘& i
evacuation, personnel safety procedures, mitigation activities, and cleanup cgﬁ be pjhnned Facts
concerning the incident can be accurately and timely disseminated to appfopjfat@ supervisory

personnel. /(

Initial surveys, however, should NEVER risk human life. In sogné ses file incdient represents
such an extreme hazard to life that the only safe course is to cv‘ajguaL “the area and protect the
perimeter. When such conditions exist, initial surveys sh{gﬁlct’”be performed at safe distances,
with binoculars or by aerial observation. %

In situations where fire directly impinges on a tarﬂgﬁcm and tliere is a threat of the car rupturing
violently, the initial survey should be pelformed froria distance of at least one-half mile and
from the upwind side if possible. If highly, 1é 10 cﬁve materials or extremely toxic gases such as
hydrocyanic acid are involved, only hlghlgr tla,lned experts with proper protective equipment
should survey the immediate ar ga,,«A(kmtlaf survey should determine the following information:

e Number and position® L g}@l;b,%s and/or cars derailed

s ldentity and piop“ettles« % xthe materials involved

¢ Potential hazaxcis L8

» Presence of ﬁf‘é ;&ﬁoke or fumes

o stposﬁleﬁ@ﬁ%OVelall condition of each container. Note structural damages, condition
of ﬁ‘;%vve (}ggel"‘ jacket torn, dents or gouges in inner tank etc.

o Ev;den é’>of leakage (wetness on sides of cars, vapor clouds, odors, etc.)

_o xAIﬁ vt and rate of any leakage
Loé)< for material pooling, seeping into ground or entering any waterways

(ﬁf‘ Focation of threatened waterways (streams, rivers, lakes, drainage ditches, culverts,
sewers, efc.)

e Prevailing weather conditions (wind direction and speed, rain, humidity, temperature,
etc.)

¢ Topography of and accessibility to the area

e Public exposure potential (nearest population, etc.)

e Nature and extent of any injuries




o Needed remedial action (dams or dikes, absorbents needed, etc.)
e Information obtained should be immediately provided to appropriate supervisory
petsonniel, and the Chief/ Train Dispatcher

Work with Local Responders to Handle the Incident

Establish on-site procedure to coordinate the incident, and provide consistent information to
local authorities. Train crews must not furn over the train manifest until authorized to do s0 by a
Railroad Official. :

Stabilize the Situation Until Expert Technical Assistance Arrives %\

The first and foremost goal is to protect lives and prevent injuries to the pubhf\ nce ‘pelsonnel
are rescued and evacuated, and a perimeter has been secured, there is no 1%93?21 élush into a scene
and risk lives unnecessarily. In many cases, it is prudent to wait untﬂ e‘xée;t a§31stance arrives
before attempting to mitigate the situation. v

5 ,\{[}3
%,
If fire threatens a tank car, all personnel should be withdrawn uintr%;Xpelt assistance arrives to

assess whether or not it is safe to fight the fire. k \} Vs
“. T

Some materials react violently with water, while got,hei’s\ag\ ,(}au§‘e exfensive environmental
damage if diluting it with water spreads the cont n\na}ltf Tlﬁs frequently complicates and delays

J.n;, A

cleanup efforts. &,

w;;'s'

REMEMBER: It is of critical importas ee;to‘jhm oughly understand the chemical and its
properties before taking corr ectlve.,actmn.

f?’\%\ﬁ




PNWR Emergency Response Plan — Fire Specific Information

The following is to be made available to fire fighters and first responders who are called to the scene in
the event of a fire. This information is to ensure that the fire fighters are informed and is for their
consideration in aiding PNWR in the case of an emergency.

Iniroduction to Rail Car Fires

Water is the most common and generally most available fire extinguishing agen\i;» E)(élmse
caution in selecting a fire extinguishing method since there are many factors to be cbnslgig‘re‘d n
an incident. Water may be ineffective in fighting fires involving some materigls; its, effeﬁtlveness
depends greatly on the method of application. Fires involving a spill of ﬂamn;abléé hqulds are
generally controlled by applying a fire fighting foam to the surface Of’thé\lﬂ;l\mg material.
Fightlng ﬂammable hquid fires 1equnes foam concentrate Whlch is cherﬁically ‘t:ompatlble Wlth

Examples of regular foam are protein-base, ﬂuomplotcgﬁ ;lhdé’aqueous film forming foam
(AFFF). Some flammable liquids, including many piﬁo éum products, can be controlled by
applying regular foam. Other flammable hqmds 11 cludxg p%lal solvents (flammable liquids

which are water soluble) such as alcohols and ket‘ nes’\hafv different chemical properties.
e e

A fire involving these materials cannot b?\c% ly controlled with regular foam and requires
application of alcohol-resistant foam. Pol L l\ nt fires may be difficult to control and require a
higher foam application rate than oth61 ﬂ@\\h\mable Hquid fires (see NFPA/ANSI Standards 11
and 11A for further information). Refer to tlie appropriate guide to determine which type of foam
is recommended. Although it T £mp<:i)SSlble to make specific recommendations for flammable
liquids which have submdm%mcoﬁswe or toxic hazards, alcohol-resistant foam may be effective
for many of these mateuaiNhe emergency tesponse telephone number on the shipping
document, or the appe Ai‘zg:ammmgency response agency, should be contacted as soon as
possible for guidancegfon*thé* proper fire extinguishing agent to use. The final selection of the
agent and methodgéie %n“a@ on many factors such as incident location, exposure hazards, size of
the fire, enyirgit ,aﬁal concerns, as well as the availability of extinguishing agents and
eqmpmen‘gait 'ih%’* 20_ ine,

Th{e fol%w;g\g locations have been identified as foam sources:

E
Pas\o W
BNSF Rallway Fire Trailer
550 gallons AR/AFFF Foam
2-Fire Fighting Pumps
2-10,000 gallon Bladders for Water Storage
Various Hoses, Fittings and Nozzles
This Fire Trailer is capable of delivering 16,500 gallons of finished AR/AFFF Foam at 3%
Concentration




Tacoma, WA

BNSF Railway Fire Trailer

275 gallons AR/AFFF Foam

1-Fire Fighting Pumps

1-10,000 gallon Bladders for Water Storage
Various Hoses, Fittings and Nozzles

This Fire Trailer is capable of delivering 8,600 gallons of finished AR/AFFF Foam at 3%
concentration

Portland, OR

Maritime Fire and Safety Association Fire Fighting Trailer
600 Gallons of AFFF Foam

1-Fire Fighting Pump

Kalama, WA
Maritime Fire and Safety Association Fire Fighting Trailer
600 Gallons of AFFF Foam
1-Fire Fighting Pump

&2 ::;':"A"\-’,\‘X‘»'-f-sf;

Specific tactics are involved when combatingéf{ch&ihigé})l ires. These tactics should only be
attempted by qualified industrial firefighting pg;rsd}ml,_gﬁ Surgical application of foam and water is
paramount in resolving the incident safe;;!:;;éngl quickly. Before any attempts are made at
combatting the fire, all resources includi%g}:\}.{g_tg supplies and foam supplies, should be gathered
at the site and used appropriately, Anspv%l ation of each individual fire must be accomplished to
decide if the incident should bgzc;,aﬂaoﬁif’é to*continue o burn or needs to be extinguished. Each
fire is evaluated on its own, aﬁﬁ%t‘ﬁ%z}ie ision to extinguish it or letting it continue to burn will
depend on hazards, risk / ﬁég\efét ‘a&i‘élysis, and environmental impact. These evaluations must
only be performed by train@‘d:;g;?z,grdous materials and firefighting personnel.

-~-§:%"-. .
Flammable Liquid Prgp Serti g
.‘\“n‘ 2;;"'::25 »‘4;;;:{@ .Q,’
P ‘K’;.:"i & 5 ’ ) b : M
o Flagh P%@ﬁ%@éﬁmhon: the minimum temperature at which a liquid produces enough
il

T, )\’e,l.' . . . . .
vapgi/‘égg‘*fprm an ignitable mixture in air.
B S,

Y
& k’;;gb “UsDOT:
=

“-
.

e +  Flammable Liquid = Liquids that have a flashpoint below 140 F
+ Combustible Liquid = Liquids that have a flashpoint of 140 F to 200 F

e

o NFPA:
0
+ Flammable Liquid = Liquids that have a flashpoint below 100 F
Q
*  Combustible Liquid = Liquids that have a flashpoint above 100 F



e DBoiling Point Definition: the femperature at which the vapor pressure at the surface of
the liquid is equal to or slightly greater than the atmospheric pressure. It s the point of
maximum vapor production.

Packing Groups

Packing Groups represent the degree of danger the material poses during transportation.

Table 4-5 - Class 3 Packing Groups

Class 3 (Flammable) Packing Groups o
Packing Group Flash Point Initial Bpihﬁg Eomt
1 <<B5%€ (95°F)
Il <23°C (73°F) «55,5.9:@("9501?)

I >23°C, <=60°C (140°F)

% %5859C (95°F)

.y
N
é{iz:ﬂ % %"53
o, B
B, i’:ﬂ ’h} *
B e, B
W N, %%
o ﬁ"
Figure 4-6 - PG Key Phys;calz\g yerties
P
x £
fbaﬁd Key Physical Properties of Common Flammable Materials
‘2}? N@;‘} igrude PG Il Crude |PG li Crude| Ethanol | Gasoline | Acetone LPG
s |, Oil* Oil* (pGN) | (PGlorW) | (PGU) | (Propane)
>95 o >95 °f 174°F | 90-410°F | 132°F -430F
»73 to<140
Flashpoint <73 °F <73 °F of 55°F -36 to -50°F -4 oF - 156 °F

*No two shipments (even from same well head or mine} will have the exact same chemical and physical composition, flashpolnts/boliing
points and Packing Groups will vary.




Vapor Density/Vapor Pressure

¢ Vapor Density Definition; Weight of a unit volume of gas or vapor compared to the
weight of an equal volume of air (air is assumed to have a value of 1).

o All Flammable Liquids have a Vapor Density Greater than 1 (air), meaning they
will tend to accumulate in low areas

o As such vapors can accumulate in low/depressed areas

\‘HZ’ 3 ‘p,}', %
e Vapor Pressure Definition: the pressure exerted by a vapor in tlie\ﬁchynamlc equilibrium
with its condensed phases (solid or liquid) at a given tempef tum%h@ ‘tlosed system,

o A liquid with a high vapor pressure is considere, 1;(3; the vélatile

o
o Vapor pressure is directly related to tem%gzatm’é Increasing temperature =
Increasing vapor pressure *:;X ”@Q}
? \s."**r:g;?" '

o Light crude has a higher % of C1- { S} g\ﬁpses (i%. methane, butane, ethane, propane,
pentane) when compared to m‘felmedféte or heavy crudes which causes vapor

i
)
"1

pressures to be 10-12 psi 1ange

b

/:
¢ Fire Fighting COI]ﬁldBl, ﬁtmns
o Size up A{ﬁ oni?a distance and collect information

R
x f' %hat is burning?
5 & \% What kind of railcars are burning {other than crude)?
\%’ N What color is the smoke?
= How long have the fires been burning?
*  Are there pool fires?
= Pressure fires coming out of tank cars?
® Intermittent fires from pressure relief devices or continuous fire?
*»  What will be gained by an offensive approach?
¥ Risk vs Reward

o BLIEVE VS Heat Induced Tear

*  Boiling Liquid Ixpanding Vapor Explosion (BLEVE)




BLEVEs can be caused by an external fire near the storage vessel causing
heating of the contents and pressure build-up. While tanks are often
designed to withstand great pressure, constant heating can cause the metal
to weaken and eventually fail. If the tank is being heated in an area where
there is no liquid, it may rupture faster without the liquid to absorb the
heat. Gas containers are usually equipped with relief valves that vent off
excess pressure, but the tank can still fail if the pressure is not released
quickly enough. Relief valves are sized to release pressure fast enough to
prevent the pressure from increasing beyond the strength of thegzeé é! but
not so fast as to be the cause of an explosion. An appzopllately séiq Prelief
valve will allow the liquid inside to boil slowly, mamtag}mg a coi}stant
pressure in the vessel until ali the liquid has boiled and thcfvéésgl empties.

Y
If the substance involved is flammable, it is likely i} “af‘ﬂ?‘resulting cloud
of the substance will ignite after the BLEVE Jid: Q}llfed forming a
fireball and possibly a fuel-air explosion, aisS‘tsgn?i?ed% vapor cloud
explosion (VCE). If the materials are toxic¥ @ lar ge arca will be

,"..'— =

contaminated. 8 T,

»  Heat Induced Tear — low pr §s°u£
overpressure {3 o N
{ %, %

o Cause — nghiy sﬁessed metal (from heat/pressure) forms a
“blister” then # po}\)s, A

e THeat mduce \féals will occur in the vapor space (top of the car) so
the pxeésm%zed liquid will be directed up.

“*Hea‘;‘induced tears are the most common found instances where a
Qé genezal service tank car has been involved in a pool fire such as
%% "delaﬂments involving crude oil or ethanol.

£

Note: Extr eme eau?f@n ould be used when a pressure tank car is involved in an incident

iy

involving (l Z ns

.I
Tk "31* R

9 "I‘u é pl“otectmn and prevention

% '(')

Whéhey& hydrocarbons or flammable chemicals are present in closed containers such as tank
cars and terminals the potential exists for release of liquids and vapors. These vapors could mix
with air in the flammable range and, if subjected to a source of ignition, cause an explosion or
fire. Spills and releases should be stopped from entering sewers and drainage systems. Small
spills should be covered with dry earth and or absorbent materials , and larger spills with foam,
{0 prevent vapors from escaping and mixing with air. Sources of ignition in arcas when
hydrocatbon vapors may be present should be climinated or confrolled. Portable fire



extinguishers should be carried on service vehicles and located at accessible and strategic
positions throughout the incident.

Telephone numbers of responsible persons and agencies to be notified in case of an emergency
should be posted at the facility and a means of communication provided. Local fire departments,
emergency response, public safety and mutual aid organizations should also be aware of the
procedures and familiar with the arca and its hazards.

Hydrocarbon fires or chemical fires are controlled by one or a combination of m&;thgﬂs as
follows: k

o Removing firel. One of the best and easiest methods of controlling and tlpgu:shmg a
hydrocarbon fire is to shut off the source of fuel by closing a Val}f&f,dl\’eltlng product
flow or, if a small amount of product is involved, contmllmgbexg _es while allowing
the product to burn away. Foam may also be used to covel.hydLoQbon spills to prevent
vapours from being emitted and mixing with the air.

o Removing oxygen. Another method is to shut off (% §upp1y of air or oxygen by
smothering fires with foam or water fog, or by, ugm sirbon dioxide or nitrogen to
displace air in enclosed spaces. ,s:"’f- “t

s ’g\’.’ "v,;h .%

o Cooling. Water fog, mist or spray and c{ on dl%mde may be used to extinguish certain
petroleum product fires by cooling= Ihel}emﬁelatme of the fire below the product’s
ignition temperature and by stopplngv\f@p@uls from forming and mixing with air,

s,

o Interrupting combustion. Chem1c%tl§huch as dry powders and halon extinguish fires by
interrupting the chemlcaldeaatwn ofthe fire.

‘\\&&.
% 0 A
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PNWR Emergency Response Plan — Qil Specific Plan
S B0
The following is to be majb aVallable to first responders and vendors who are called to the scene in the

event of an oil splll {T\%ig\nfm mation is to ensure that the vendors and responders are informed and is for
their conmde@tlo&g i @d}ng PNWR in the case of an emergency.

Synopms

1nQ,1 it and oil spill is different, therefore, phases of the spill will also vary depending on
the%\ty ek of oil, weather conditions, geographical location, environmental areas to be protected,
Ioglstics, etc.

However, there are many hardware systems and fechniques, which remain similar, spill after
spill. These will be described in this section for use as a training aid and ready reference.

Rapid deployment of containment and recovery equipment by on-site personnel increases the
chance of a successful cleanup. This can significantly reduce the environmental impact and any
subsequent cleanup and restoration costs. DO NOT BOOM GASOLINE OR ANY OTHER
HIGHLY FLAMMABLE PRODUCT.



The Emergency Coordinator or Incident Commander should utilize the response decision
diagram in Figure 4-1 to aid in decision making for the phases listed below.

Detection
Assessment
Containment
Recovery
Shoreside Cleanup
Restoration
Decontamination
Disposal

OC 000000

Priorities

The following priorities are general guidelines for response to anc;ml spJH that may occur on any
track opelated by PNWR. They are based on the premise that»the safety of life is of paramount
importance in any pollution incident. The protection of the@n nfﬁnment and property, although
important, are secondary. . w-,,?%

. o %,
Nothing in this part is meant to indicate that h{lgh& p 01,lty 1tems must be completed before
performing a lower priority task. They may be cénglegl But s:multaneously or in the most logical

sequence for each individual incident.

o Priovity#1  Safety of Life Q%(\\
2?9?'

For all incidents which mag, 60@111 1;he safety of personnel must be given absolute priority.

The term personnel 1nc}ude\5‘1l individuals involved, including members of the response
feam. No pelsonnt::LmQL e sent into an affected area without first determining the hazards

involved and subseﬁﬂ\ﬁa klng adequate precautions.

o PuontyiﬁE 2 :;‘ Rﬂﬁectwn of the Environment—By:
J* x& jﬁ
QKCEJRE -STOP-THE SOURCE OF THE SPILL

- >E\fQ1 ¥ effort must be made to secure -- stop -~ the source of the spill to prevent further

%’M é \}ﬂfimage This is critical. All efforts made to ensure the safety and salvage of the train

B :}3 and track should be undertaken with the consideration to minimize further harm to the
environment.

¢ ON-WATER CONTAINMENT AND RECOVERY

Rapid deployment of containment and recovery equipment will increase the
likelihood of success during an oil spill.




o DIVERSION/EXCLUSION BOOMING TECHNIQUES / DAMMING

In the event that the location of the spill or the weather conditions does not permit
open water recovery, protection of the shoreline becomes paramount.
Environmentally sensitive areas must be given added consideration. It may not be
possible to protect all areas entirely or even in part. It may be necessary to sacrifice
some areas in order o achieve the best overall protection of the environment.

RS g-s
¢ DISPERSANT / BIOREMEDIATION / IN-SITU BURNING *?‘* s
: ‘\\

the rail operating areas,

e SHORESIDE CLEANUP/ REMEDIATION P )

Shoreside / land-based cleanup will be COIldUCted{\\l n}'%such removal can be
accomplished with less environmental damage thap}aﬂowmg the oil to weather and
biodegrade. Methods used will vary dependen£ o;% t(ile ahea to be protected.

There are pros and cons to the bulk 1emovaf Bf*hlix;and contaminated rock and sand.
This process may remove oil and 011y del 313’*{1@1}1 a contaminated area but this may
cause excessive erosion. In additi on, fhe g}echamcai washing of rocks to remove oil

could have damaging effects to tgge g\l\1genous biological species.

Assessment %‘?\:ft }3
An important part of handlipg a:hy ofa\sp‘%ll response action is assessing the volume and direction
of movement of the spill. An'estm“ate of the oil spill volume allows response teams fo determine
both the type and quantlfy éf%ﬂﬂlpmellt and labor, necessary to recover the spilled oil. Plotting
the spill movement a‘].lé\?vi iesﬁonse teams the time to plan their recovery strategies as well as

protect envuonmelélta\liy \Stangm\fe areas.

r"» "
ie iate at which oil spreads, evaporates and breaks down into the environment are

tqfall mﬁ’uenced by the processes of oxidation, dissolution, dispersion, emulsification and
\31odeg1adat1on These processes over a period of days and/or weeks will alter the
characteristics of spilled oil; thus, sometimes requiring a change in oil recovery equipment,
However, in most cases, these processes aid in the cleanup operation by reducing the volume
spilled. Weathering processes also reduce the toxicity of spilled oil, reducing its impact on
the environment,

¢ Physical and Chemical Properties




o The term "o0il" is applied to a wide variety of petroleum products ranging
from crude oils to different grades of refined products.

o Crude oil is not a uniform substance and its properties vary widely from
one location of origin to another.

o Oil spill behavior is a function of the oil's physical and chemical
propetties which include:

= Density

= Viscosity

*  Pour point
u  Flash point
r  Solubility in water &

o By convention, physical and chemical p10§prt1e\§i‘0f oil are measured at a
standard or constant temperature and atrﬁosphenc pressure.
Q % o
o However, the physical plopeme;g il will vary depending on local
environmental condltionsﬂ;ancj “ma}g deviate considerably from values
reported for "standard" COﬁQlth?Sf "

o The methods for _de ﬁ

I{Eg “with spilled oil should be based on field
observations.

Recovexy { -
Boommgﬂw\ onc fainment/Collection/Exclusion/Deflection/Diversion

Bloigkl[{%@%nnnmg

Deg ntal ination

%\Refn, {ation/Shoreside Cleanup

\\5,

‘\'a;_léecovery

The recovery of oil is perhaps the most complex aspect of any oil spill control system. The types
and volumes of oil, degrees of weathering and emulsification, sea state, presence of debris and/or
ice, efc., all place constraints upon the size, ruggedness, complexity and capacity of a particular
recovery device.




In brief, recovery devices (oil skimmers) can be categorized into systems that utilize adhesive
surfaces, e.g. disc, belt, rope, and drum-type skimmers, and those thai take advantage of
gravitational effects, e.g. weirs, vortex skimmers, ete,

o Adhesive Surface (Oleophilic) systems require that a surface such as a disc, rope, or belt
be drawn through an oil/water interface and out to where the oil can be scraped off or
squeezed out of the adhesive material into a storage reservoir. The greatest advantage of
the oleophilic skimmer is efficiency — (collects less water during recovery ope, erations)-
which can reduce the amount of temporary storage required. This can? 4'56 yely
important factor especially in remote locations. :

¢ Gravitational/Weir systems involve such devices as centrifuges that iﬁ 1ease the effects
of gravity and thicken an oil slick for convenient removal, as vsell ”as_‘ eir devices that
hold back water while allowing floating oil to pass over é’i‘;h k\a shbmelged barriet,
Weir systems often have high recovery rates, but the tempglary %t‘ol ge requirements will
be much higher due to the amount of water that will be cdf@cteﬁ‘\mth the oil.

x.

e (il Sorbent Materials (pads/sweep/snare) are spcclgh%ed matenals which do not wet in
water, but will absorb oil and most oil denvaﬂve% sugh as lube oil. The quantity of
sorbents required and the application method éiep%n(fs on the size and location of a spill,

. . \} o q‘ """"'fi':’
Booming Operations
£ \a
G,

The containment of oil at or near its soqil e Qf discharge is desirable to limit its spread and to
maximize the oil spill thlckng«,ss, fgl ot efficient recovery. Oil containment boom is a
mechanical barrier that sto the c,ﬂ of oil and surface water while allowing subsurface water
fo pass underneath. It js ‘? nt for operations personnel to have a good working
understanding of the va}yoys&l\es at work around an oil boom if successful boom performance
is to occur at the Splnflt\:s\‘ o

%0 ;WATER current has the greatest effect on booms and must be seriously

2o \%Q considered prior to boom deployment, or the boom can be badly damaged,
éf ;% \% s ploy

e\% zf? o WIND currents are created and can be estimated as 3% of the wind's velocity.
o  WAVE action can cause oil to slop over or under a boom if the boom is not

flexible enough to follow wave contours. It is an important factor in
determining what boom to use in a spill cleanup.

o Boom Failure



o EXCESSIVE LOADING & SUBMERGENCE is the result of increased
current velocities having shifted the boom to neatly a right angle. As the
cutrent increases, the loading increases on the boom, ultimately to a point
above its design buoyancy. At that point, the boom will begin fo sink, tear
apart, or both,

o ENTRAINMENT occurs when the surface current hits the boom atél? peed
of 1.7 knots or greater, creating a hydraulic plane upstream of the 5 o4 As
oil thickens at the headwave of the oil slick, droplets of oil are tor a va)”’f from
the headwave by the cuirent and forced down the hydlauii La\mg and under
the boom, surfacing down current behind the boom. 5 \

'3@
e .“ev-)‘:\
A )3

e

3,

o Proper Use of Boom

o DEFLECTION/DIVERSION - In order to_ elrfnlnat"" excessive boom loading
and entrainment caused by high water cuu“egts.\ {in excess of 1.7 knots), the
boom is deployed at an angle to deﬂeot \‘@\nd701 divert the oil. This type of
deployment method slows the 1e}at1V “ypeed of the current to lessen
entrainment and keeps oil off; fhei, Bmél;ne or diverts the oil to a collection
point, See Figure 4-2 Boom Déployment Angles.

o EXCLUSION - Excl}lsfgly}:\s)ommg involves anchoring boom between two
or more stationary polﬂg;"tp gxclude oil from entering water intakes, marinas,
lagoons and 0the1 ,gehsltl% areas. Exclusion booms should also be deployed at
an angle to the, sho) blme when possible to guide oil to an area where it can be
recovered, Ill‘ ‘y cases, the deployment of a secondary boom behind the

primary bo{g s needed to contain oil that may flow under the primary boom.

B S

e
M

R
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g _C : EE&‘TION/CONTAINMENTM Containment at the source of the spill is

" :b?té\co iplished by deploying boom around the area/source of the spill. This is

%, % % t ¢ best way to prevent contamination of additional areas, but may not always
¥ Y

7 \% “ he possible. Open water collection operations often involve “U”, “V?”, “J”, or
& *g“\;. % “W” shaped configurations, that are used in conjunction with mechanical
§ g recovery or passive recovery devices.

o ANCHORING - Anchor systems are usually deployed 3:1 (20ft water = 601t
of anchor line). The smaller scope vsually works best if the chain attached to
the anchor is a minimum of 6-8 ft. This helps with the angle and limits the
upward pull on the anchor.
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o Fast Watet, /{S_%ﬂft Water Operations

Sp111 1esp0§1°s 6{:3&&10113 on rivers can be accomplished with much of the same equipment, but
some add1tf0na %\pémahzed equipment and techniques will make deployment operations safer
and moge; éﬁ%gﬁve Boom with a shorter skirt (6-12”) and 50-100° fengths will {imit the amount
off 01c%. J;]a,céd on the boom. Line, hardware, and anchor points all need to have sufficient force
andfm Welght ratings. Personnel safety must always be considered first, since operations can
involve steep slopes, slippery surfaces, and biological hazards. Pre-planning and staging rescue
teams and first aid resources is recommended.

Blocking/Damming

If water is flowing into small estuarine entrances, damming may prevent oil from entering
wetland areas. If the flow velocity is low, successful damming may be possible, Temporary




closures of these areas by damming should not cause environmental harm and impounded water
should percolate through the sand. Damming can be accomplished using one of the following
techniques:

o Flowing Water Dams

Dam locations should have high banks on the upstream side with the dam weli-keyed into the
banks. Construct dams with on / near site earthen materials, such as sandbags, plyvggog}:’glleets,
etc. Use heavy equipment or manual labor to excavate materials from the upstrg:aj‘fg: ide to
increase dam storage capacity. Make the upsiream side impermeable withﬁp&agg;:}\»\éﬁgéﬁng, if
required. Underflow dams utilize inclined or valved pipes that have a flow cé}pd:éigy:{}gi“éater than
the stream flow rate. Place the valved pipe(s) on the strecambed and builc_fiaj;g‘%l\\%ff top. Adjust
the valve opening(s) until constant water / oil level is achicved belnfrfd,%ther‘é)‘ém Inclined pipes
are placed in the dam at the lower end of the upstream side. Thé“/’/}ge}'gﬁhg “fhe raised end will
determine the water level behind the dam. & f"/}
o,

L

For overflow dams, water flows over the top of the dam and ‘bgg;m positioned behind the dam

. . . . S i . . . .
contain the floating oil. Construct the dam as descnbe%gb;o;\;g% and cover it with plastic sheeting
to prevent erosion. Anchor the boom several feetg___lgepiifg'l:’ I}\%)défm Pumps or siphons can also be

used to pass water over the dam. To be effecti%;é., ’tiig: pu ping rate should be greater than the

stream flow rate. S é‘*’hﬁf
L .\-
’{\\\
e Blocking Dam O, B
)355% Rt

Blocking dams are constructed acrg gs\é ;edhlbeds, ditches, or any other dry drainage courses to
block and contain any ﬂOWingV\!Q'Q:.ﬂ:iaﬁ- "to prevent oil mitigation during a rising tide. Dam

S, 5
locations should have hi'gh @h@oﬁi‘tﬁe upstream side with the dam well-keyed into the banks.
' %

%,
Construct the dam uifﬁé,%q‘%‘;ﬁe carthen materials, such as sandbags, plywood sheets, or any
other material ﬂl&tﬁ}l__}}@f&ﬁ%ﬁfe flow of oil. Excavate earthen materials from the upstream side to
increase stogag%ggdg{ﬁ%}ﬁ?. Oil is recovered from behind the dam by pumping or using vacuum
29 ) . ) .
trucks, Plégé%hg?é;mg should be placed over the dam to prevent oil penetration and erosion.
h“"gt' \',";%‘. St
2k S, ¥ . .
a2 .\%’6- Tﬂ "
{{m g&\{}%‘e&g Drain Blocking
¥ a"":‘.::-w: . . . .
Sanagggf;‘ﬁoal'ds and specially constructed mats can be used to prevent spilled oil from entering
urban storm drains. For curb inlets, position a board over the curb inlet and hold it in place with

a sandbag. Street inlets can be blocked similarly with a board or plastic sheeting,

¢ Culvert Blocking

Boards, sandbags, inflatable plugs or earthen materials are used to block culverts as a means of
containing oil flowing into ditches, creeks or other drainage courses that feed into culverts.




Culvert blocking may also be used to prevent oil from entering tidal channels that are connected
to the ocean through culverts. Block the culverts by piling the dirt, sand or similar material over
the upstream end of the culvert thereby creating a containment dam. Sandbags or plywood
sheets are also effective - inflatable plugs work best if available at the site. Recover oil by
skimming, vacuuming or pumping,

Remediation
‘\3 pa
An oil slick that is not contained will be carried by winds and currents into the open seé‘/~gl ”onto a
sensitive shoreline. Oil carried ashore should be removed quickly and thomugh]i\(g) ;;mmnuze

damage to property and sensitive ecosystems. \\ Ry,
Q‘v R

kY e

{

However, this is a complex ecological, technological and political i 1ssuQ \kzcmmn making
process should be undertaken without first consulting with expelté 1n‘§ﬁe ﬁéld 1nclud1ng those
representing various federal and state agencies. }‘” }i

The following factors will be considered in making decnsmﬁs ?ilg%“ut whether to proceed with

shoreline cleanup, and if so, to what extent.

equipment.

o Before cleanup/’ ofe\anjs shoreline takes place, the company legal/claims
coordinator fpust v;);,opme authorization from the appropriate land management
agency, Q} pgl%%te land owner,

o5, O .

o Cer tal,; Lii’ld Blassifications such as national and state parks, tribal lands, game
keﬁ;{gexs':’gnﬁ private land may preclode cleanup operations, even when those

@ acfn?/ tigk are in the best interest of the particular shoreline.

\"%z\ \ §~>

hlghest priority for protection and cleanup

Decontamination

Keeping the oil and oily debris limited to a controlled area, as well as minimizing the contact of
uncontaminated personnel and equipment with already contaminated personnel and equipment,



requires established procedures, and discipline. These procedures are to be developed,
communicated, and implemented prior to entry of a contaminated (spill) area so that each person
entering an area wearing protection equipment will understand the importance of keeping all
contaminants inside the designated area.

Decontamination procedures should be tailored to a specific hazard. For an oil spill, this could
mean making sure that protection equipment worn and the equipment used for cleanup are not
taken away to a different area to be washed off with a hose and deposited down the %tom‘z sdrain.
Precautions must be taken to insure that ALL oil or oily debris is properly COI}tﬂl)ﬁéd.»&Ild
disposed of} that cleanup workers are decontaminated in such a way as to lmﬁt@h@f\ exﬁgaosuxe fo
any contamination; and, to limit any further (secondary) spreading of the cont%}i I atlen

czl‘. ,\ "
Decontamination procedures will vary from site to site, and according to,;}a ilable facilities and

.m,} )

task cafegories. Specific procedures will be prescribed and superwsgd*»by;the appropriate oil
spill response contractor through their safety manager or field supglvlsmi

The essence of decontamination procedures is to remove all coﬁt@g hation from work clothing to
prevent direct skin contact and secondary contammatwngof»éﬂ\lel gglments and clean areas.

The PNWR Emergency Response Plan has notated initial methods for handling spills or leaks
in the absence of fire Figure 4-1 — Response Decision Diagram
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Preliminary First-Aid Measures

The preliminary first-aid measures to be taken due to exposure are as follows: Move victim to
fresh air call emergency medical care, Tf not breathing, give artificial respiration. If breathing is
difficult, give oxygen. In case of contact with material, immediately flush skin or eyes with
running water for at least 20 minutes.

Points of Contact

The points of contact for the PNWR are:

\’;w ]
Matthew E. Koon Craig G. Ashenfelter
Director of Compliance Director of Safety;w Uy,
3220 State Street Suite 200 3220 State Street §}11te 200
Salem, Oregon 97301 Salem, Oregon 97301
(503) 480-7782 Office (503) 930-1723 Cell (503) 480 7760 Office (503) 816-8005
Portland and Western Railroad Portla,nd and Western Railroad
- Y

Py \\"‘}J ’
Brad Landers “*,p o
Vice President Mechanical Envnonmente%l \‘\‘,: }\ 8
3220 State Street Suite 200 k \
Salem, Oregon 97301 e, {i(ﬁ%% K

b
(503) 480-7761 Office (503) 816- 8015”"
Portland and Western Ralhoad & 0

Matthew E. Koon

Director of Compliance

3220 State Street Suite 200

Salem, Oregon 97301

(503) 480-7782 Office (503) 930-1723 Cell
Portland and Western Railroad



LIGHT CRUDE OIL

“ENERGY

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Identifier: LIGHT CRUDE OIL
Synonyms: Bakken Oil, Bakken Crude

Chemical Description: A naturally occurring mixture of aromatic hydrocarbons and small amounts of
sulfur and nitrogen compounds

Product Use: Process stream, fuels and lubricants production
Manufacturer/Supplier: CENOVUS ENERGY INC.
500 Cenire Street SE, PO Box 766
Calgary, AB T2P OMb
Prepared By: Cenovus Energy Inc. Health and Safety
Phone Number: 1-403-766-2000
Emergency Telephone: 1-877-458-8080, CANUTEC 1-613-986-6666 (Canada)

2, COMPOSITION/INFORMATION ON INGREDIENTS

Hazardous Ingredients CAS Numbher Approximate Concentration (%)
Petroteum Crude Oil 8002-05-9 100 viv
Benzene 71-43-2 0.1-1.0viv

Hydrogen Sulfide in liquid is <0.1% v/v, vapour phase may contain higher concentrations.

3. HAZARDS IDENTIFICATION

Routes of Entry: Skin contact, skin absorption, eye contact, inhalation, ingestion

Emergency Overview: Warning. Flammable fiquid and vapour. Liquid and vapour may cause irritation or
burns fo eyes, nose and throat. Inhalation of vapour may cause dizziness and
drowsiness. Possible cancer hazard (benzene). Possible asphyxiation hazard
(hydrogen sulfide). Wear personal protective equipment appropriate for the task.

WHMIS B2, D2-A, D2-B
NFPA F4, RO, H3

Potential Health Effects: Contains material which may cause cancer after long-term, repeated skin contact.

4, FIRST AID MEASURES

Eye Contact: Immediately flush eyes with large amounts of lukewarm water for 15 minutes, lifiing upper
and lower lids at infervals. Seek medical attention if irritation persists.

Skin Contact: Remove contaminated clothing. Flush skin with water. Get medical attention if irritation
persists or large area of contact. Decontaminate clothing before re-use.

[nhalation: Ensure own safety. Remove victim to fresh air. Give oxygen, artificial respiration, or GPR if
needed. Seek medical attention immediately.

Ingestion: Give 2-3 glasses of milk or water to drink unless patient is unconscious or has a decreased
level of alertness. DO NOT INDUCE VOMITING. Keep patient warm and at rest. Seek
medical attention immediately.

November 2, 2012 Material Safety Data Sheet Page 1 of &




LIGHT CRUDE OIL

"E N ER O Y

5. FIRE FIGHTING MEASURES

Flammable: Material will ignite at normal temperatures.

Means of Extinction: Foam, carbon dioxide (COy), dry chemical. Explosive accumulations can build up in
areas of poor ventilation.

Special Procedures: Use water spray to cool fire-exposed containers, and to disperse vapors if spill has
not ignited. Cut off fuel and allow flame to burn out.

TDG Classification: 3

Flash Point (°C) & Method: <-35 (PMCC) Auto-Ignition Temp. (°C): 250 (estimated)

Upper Explosive Limit (% viv). 8 (estimated) Lower Explosive Limit (% viv): 0.8 (estimated)

Sensitivity to Impact: No

Sensitivity to Static Discharge: Yes, at hormal temperatures

Hazardous Combustion Products: Carbon monoxide, sulfur oxides, nitrogen oxides, smoke particles

NFEPA 704 Rating: Flammability:4, Instability/Reactivity:0, Health:3

6. ACIDENTAL RELEASE MEASURES

Personnel precautions: Appropriately trained personnel should respond to uncontrolled releases. Avoid
direct contact with material: use the personal protective equipment specified in Section 8. Stay upwind of
release; isolate the immediate hazard area; and keep unnecessary and unprotected people away. Use water
spray to cool containers. Eliminate alt sources of ignition. Provide explosion-proof clearing ventilation, if
possible.

Environmental precautions: Prevent material from entering soil, waterways, drains, sewers, or confined
areas.

Cleanup measures: Stop leak if safe to do so. Dyke and pump material into containers for recycling or
disposal. Contact appropriate regulatory authorities for disposal requirements (see Section 13). Notify the
appropriate regulatory authorities of reportable releases (see Section 15).

7. HANDLING AND STORAGE

Handling: Wear appropriate personal protective equipment. Avoid contact with Tiquid. Avoid inhalation.
Bond and ground all transfers. Avoid sparking conditions. Wash hands and face after handling and before
eating, drinking or smoking.

Storage: Store material in a cool, dry, well-ventilated area away from heat, strong sunlight, hot metal
surfaces and ignition sources. Use approved containers only. Separate from incompatible material (see
Section 10).

Caution: Hydrogen sulfide may accumulate in headspaces of tanks and other equipment, even when
concenirations in the liquid product are low. Factors increasing this hazard potential include heating,
agitation and contact of the liquid with acid or acid salts. Assess the exposure risk by gas monitoring. Wear
air supplying breathing apparatus if necessary. Overexposure to hydrogen sulfide may cause dizziness,
headache, nausea and possibly unconsciousness and death.

8. EXPOSURE CONTROL/PERSONAL PROTECTION

Qccupational Exposure Limits

Hazardous Alberta OEL Saskatchewan OSHA PEL ACGIH TLV

Ingredients

Petroleum 300 ppm; 300 ppm -- e

Crude Oil 500 ppm (15min)

Benzene 0.5 ppm; - 1 ppm; 5 STEL; 0.5 ppm; 2.5 STEL,
2.5 ppm (t5min), Petfroleum Industry:  Skin
Skin 10 ppm; 25 ppm {C)

Hydrogen 10 pprmy; = 20 ppm (C) 1 ppm

Sulfide 15 ppm (C)
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LIGHT CRUDE OIL

ENERGY

Engineering Controls: Use only in well-ventilated areas. Local exhaust ventilation required in confined
areas. Equipment must be explosion proof.

Hygiene Measures: Wash hands and face after handling and before eating, drinking or smoking. Take off
contaminated clothing and wash before re-use,

Personal Protection

Respirator: Where concentrations may exceed exposure limits, use full-face, positive presstire self-
contained breathing apparatus; full-face, positive pressure supplied-air breathing apparatus; or cartridge air-
purifying respirator approved for organic vapours (note: cartridge respirator not suitable for hydrogen suffide,
oxygen deficienct or IDLH situations).

Gloves: Chemical-resistant gloves: Viton (Nitrile adequate for short exposure to liquid.}

Eyewear: Chemical splash goggles. A face shield may also be necessary, depending on handling
conditions.

Footwear: As per safety policy.

Clothing: As per fire protection policy.

9, PHYSICAIL AND CHEMICAL PROPERTIES

Physical State: Licguid Odour & Appearance; Dark Brown, hydrocarbon-like
Odour Threshold (ppm): Not Available Specific Gravity: 0.7-0.8

Vapour Density {air=1): 2.5-5.0 (estimated)  Vapour Pressure (mmHg):  280-360 @ 20°C
Evaporation Rate: Naot Available Boiling Pt. (°C): -40 fo 530

Freezing Pt. (°C}): <-60 pH: Not Available
Coefficient of Water/Qil Distribution: <0.1 Percent Volatiles, (viv). 15 - 30 {estimated)

10. STABILITY AND REACTIVITY

Chemical Stability: Stable under normal, amblent conditions.

Incompatibility: Incompatible with strong oxidizing agents (e.g. chlorine, peroxide}.

Reactivity: Reactive to heat, strong sunlight and ignition sources.

Hazardous Decomposition Products: Carbon monoxide, sulfur oxides, nitrogen oxides, smoke particles
Hazardous Polymerization: Not known to occur,

11. TOXICOLOGICAL INFORMATION

Acute Exposure
Vapour may cause irritation of eyes, nose and throat, dizziness and drowsiness. Contact with skin may
cause irritation and possibly dermatitis. Contact of liquid with eyes may cause severe irritation or burns.

Hazardous Result Species Dose Exposure
Ingredients
Petroleum LD50 Oral Rat >5 glkg -
Crude Qil [.D50 Derimal >2 glkg
LC50 Inhalation >4300 ppm
Benzene L.D50 Oral Rat 0.9 a/kg -
LC50 Inhalation 13200 ppm 4 hours
Hydrogen L.C50 Inhalation Rat 444 ppm 4 hours
Sulfide
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LIGHT CRUDE OIL
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Chronic Exposure
Due to presence of benzene, long term exposure may increase the risk of anemia and leukemia. Repeated
skin contact may increase the risk of skin cancer.

Irritant; Yes Skin Sensitization: Yes " Respiratory Sensitization: No
Carcinogenicity: Yes Reproductive Toxicity: Possibly Teratogenicity: Possibly
Mutagenicity: Possibly Synergistic Materials/Products: None reported

Crude OIl

IARG — Grude ol is not classifiable as to its carcinogenicity to humans (Group 3).

ACGIH, OSHA, US NTP — not listed as a carcinegen.

Benzene

ACGIH A1-Confirmed Human Carcinogen

IARC, OSHA, US NTP — There is sufficient evidence that benzene is carcinogenic to man.
Hydrogen Sulfide

Hydrogen suffide is not considered to be mutagenic or a reproductive or developmental toxicant.
ACGIH, IARC, OSHA, US NTP - Hydrogen sulfide is not listed as a carcinogen.

12. ECOLOGICAL INFORMATION

Aquatic Toxicity: Not available
Biodegradability: Not available

13. DISPOSAL CONSIDERATIONS

Waste Disposal: Contact appropriate regulatory authorities for disposal requirements. Empty containers or
liners may retain a product residue. This material and its container and rinseates must be disposed of safely
and in compliance with the requirements of environmental protection and waste disposal legislation and
regional local authority requirements. Avoid dispersal of spilled material and runoff contact with soil,
waterways, drains and sewers.

Use which results in chemical or physical change of this material could subject it to regulation as a
hazardous product. Container residues and rinseates could be considered hazardous waste.

US EPA Waste Numbers
D001 — Ignitability characteristic
D018 — Toxicity characteristic (Benzene) (Regulatory Level = 0.5 mgfL)

14, TRANSPORT INFORMATION

Regulatory UN Proper Shipping Class PG  Label Additional
Information Number Name Information
TDG UN1267 Petroleum Crude Oil 3 ] Flammable
Liquids
DOT UN1287 Petroleum Crude Oil 3 ] Flanmmable 48 CFR 173.150;
Liguid 173.202; 173.242
IMDG UN1267 Petroleum Crude Oil 3 | Flammable 12°C, P001
Liguid EmS:F-E, S-E
MARPOL Annex |
ICAO/HATA UN1267 Petroleum Crude Oil 3 ] Flammable ERG Caode: 3L
Liquid
North American Emergency Response Guide Number: 128
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15. REGULATORY INFORMATION

Canadian Classification
This product has been classified in accordance with the hazard criteria of the Controtled Products Regulation
(CPR) and the MSDS contains all of the information reguired by the CPR.

WHMIS Classification: B2 — Flammable and combustible material — Flammable liquid
D2A — Poisonous and infectious material — Other effects — Very toxic
D2B — Poisonous and infectious material — Other effects — Toxic
WHMIS Ingredient Disclosure List:
Meets criteria for disclosure at 0.1% or greater of benzene.
CEPA Domestic Substance List: Al components are either listed or exempt.

US Federal and State Regulations

The contents of this MSDS comply with the OSHA Hazard Communication Standard 29 CFR 1910.1200.
CERCLA/SARA — Section 302 Extremely Hazardous Substances: Exempt.

CERCLA/SARA 311-312 (Title Nl Hazard Categories):

Hydrogen Sulfide — Fire, Immediate (Acute),

Produced Hydrocarbons — Fire, Sudden Release of Pressure, Immediate {Acute), Delayed (Chronic).
CERCLA/SARA 313, Reportable Quantity: Benzene: 10 Ibs; RCRA Code U019,

Clean Air Act Section 112(b) Hazardous Air Pollutants: Exempt.

United States National Chemical Inventory: All components are listed or exempted.

California 65: This product contains benzene a chemical known to the State of California to cause cancer
and developmental harm.

16. OTHER INFORMATION

Guide to Abbreviations: ACGIH = American Conference of Governmental Hygienists; C = Ceiling; CAS =
Chemical Abstracts Service Registry; Cenovus = Supplier recommendation based on composition; CEPA =
Canadian Environmental Protection Act; DOT = Department of Transport; EmS = Environmental
Management System; ERG = Emergency Response Guide

IARC = International Agency for Research on Cancer; ICAO/IATA = International Civil Aviation
OrganizationfInternationat Air Transport Association; IMDG = International Marine Dangerous Goods;
MARPOL = The International Convention for the Prevention of Pollution from Ships; OEL = Occupational
Exposure Limit; OSHA = Occupational Safety and Health Administration; PEL = Permissible Exposure Limit;
PG = Packing Group; Skin = Danger of skin absorption; SARA STEL = Short Term Exposure Limit; TDG =
Transportation of Dangerous Goods; TLV = Threshold Limit Value; US NTP = United States National
Toxicology Program; v/v = volume per volume; WHMIS = Workplace Hazardous Materials Information
System

November 2, 2012 Material Safety Data Sheet Page 50of b




5/22/14 PNUWR Print HazMalt Emergency Response Page 1
19:03:45 EDBCPFR

PETROLEUM CRUDE OIL 4910165
CLASS 3 {FLAMMABLE LIQUID) UN1267

PETROLEUM CRUDE OIL IS A DARK VISCOUS LIQUID. -iIT HAS A FLASH POINT OF LESS
THAN 141 DEG. ¥. IT IS LIGHTER THAN WATER AND INSOLUBLE IN WATER. ITS VAPORS

ARE HEAVIER THAN AIR.

IF MATERIAL ON FIRE OR INVOLVED IN FIRE
DO NOT EXTINGUISH FIRE UNLESS FLOW CAN BE STOPPED
USE WATER IN FLOODING QUANTITIES AS FOG
SOLID STREAMS OF WATER MAY SPREAD FIRE
COOL ALL AFFECTED CONTAINERS WITH FLOODING QUANTITIES OF WATER
APPLY WATER FROM AS FAR A DISTANCE AS POSSIBLE
USE FOAM, DRY CHEMICAL, OR CARBON DIOXIDE

IF MATERIAL NOT ON FIRE OR NOT INVOLVED IN FIRE
KEEP SPARKS, FLAMES, AND OTHER SOURCES OF IGNITION AWAY
KEEP MATERIAL OUT OF WATER SOURCES AND SEWERS
BUITLD DIKES TO CONTAIN FLOW AS NECESSARY
ATTEMPT TO STOP LEAK IF WITHOUT UNDUE PERSONNEL HAZARD
USE WATER SPRAY TO XNOCK-DOWN VAPORS

PERSONNEL PROTECTION
AVOIPD BREATHING VAPORS
KEEP UPWIND
WEAR APPROPRIATE CHEMICAL PROTECTIVE GLOVES, BOOTS AND GOGGLES
DO NOT HANDLE BROKEN PACKAGES UNLESS WEARING
APPROPRIATE PERSONAL PROTECTIVE EQUIPMENT
WASH AWAY ANY MATERIAL WHICH MAY HAVE CONTACTED THE BODY
WITH COPIQUS AMOUNTS OF WATER OR SOAP AND WATER

ENVIRONMENTAL CONSIDERATIONS - LAND SPILL
DIG A PIT, POND, LAGOON, HOLDING AREA
TO CONTAIN LIQUID OR SOLID MATERIAL
DIKE SURFACE FLOW USING S0IL, SAND BAGS,
FOAMED POLYURETHANE, OR FOAMED CONCRETE
ABSORB BULK LIQUID WITH FLY ASH, CEMENT POWDER,
OR COMMERCIAL SORBENTS

ENVIRONMENTAL CONSIDERATIONS - WATER SPILL
USE NATURAL BARRIERS OR OIL SPILL CONTROL BOOMS TO LIMIT SPILL TRAVEL

REMOVE TRAPPED MATERIAL WITH SUCTION HOSES

ENVIRONMENTAL CONSIDERATIONS - AIR SPILL
APPLY WATER SPRAY OR MIST TO KNOCK DOWN VAPORS

FIRST AID RESPONSES
MOVE VICTIM TO FRESH AIR; CALL EMERGENCY MEDICAL CARE.
IF NOT BREATEING, GIVE ARTIFICIAL RESPIRATION,.
IF BREATHING IS DIFFICULT, GIVE OXYGEN,
IN CASE OF CONTACT WITH MATERIAL, IMMEDIATELY FLUSH SKIN OR EYES WITH
RUNNING WATER FOR AT LEAST 20 MINUTES.
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REMOVE AND ISOLATE CONTAMINATED CLOTHING AND SHOES AT THE SITE.

End of report
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