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HEALTH & SAFETY PLAN
1.0 INTRODUCTION

This Health and Safety Plan (HSP) is prepared for the remediation work for petroleum
hydrocarbon contamination (diesel and waste oil), and lead paint chips at the PG&E General
Construction Gas Yard in Qakland, California. The HSP addresses potential heaith and
safety hazards that may be encountered during the additional investigation and capping
projects and includes health and safety guidance for the field crew, on-site supervisors and
project management personnel to conduct their job responsibilities on the site. The HSP is
prepared based on accepted industrial hygiene practice for the hazardous waste industry.

2.0 PROJECT OBJECTIVES

The objectives of the proposed work at the site are to perform additional investigation as to
the extent of contamination, to remove any bulk petroleum hydrocarbons, and to prevent
vertical and horizontal spread of contamination from lead paint chips in the soil.

Possible field activities at the Site include:

. Use of a hand or power augur and drive sampler to obtain soil samples
. Drilling of seil boring(s)

. Soil sampling during drilling

. Installation and development of monitoring well(s)

. Collection of groundwater samples

. Removal of any bulk hydrocarbons

. Steam cleaning of equipment

. Grading - use of bulldozer

. Asphalt paving.

3.0 SITE DESCRIPTION

The site is jocated at 4930 Coliseum Way in Qakland, California. The site is shown on the
Vicinity Map, Sheet 1. The site is used by PG&E as a vehicle, materials and equipment
storage and distribution facility. Historically, the site was also used as a vehicle service
center and above ground natural gas storage facility. Some surfaces are paved with
concrete or asphalt, and a portion of the site is unpaved or surfaced with gravel only.
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4.0 JOB HAZARD EVALUATION
4.1 Chemical Hazards

Petroleum hydrocarbons and lead compounds are expected to be encountered in this
project. Hazardous Substance Information Forms contained in Appendix | contain general
physical, chemical, and toxicological data on these compounds. Toxicological data are
summarized below:

Substance Exposure Route Exposure Symptoms
Inhalation” Constipation, insomnia,
Lead, Lead Oxides, Ingestion gastrointestinal disorders,
Lead Salts anemia, weakness, joint pain,

facial pallor, weight loss,
encephalopathy, nephropathy,
irritates eyes

Inhalation” Dizziness, drowsiness,
Petroleum Hydrocarbons ngestion . headache, nausea,
Skin Absorption eye irritation

* Primary exposure route(s)

Petroleum hydrocarbons, like those used at the site, are known to contain benzene which
has been identified as a potential carcinogen for man by the International Agency for
Research on Cancer (IARC) (ARC Monographs on the Evaluation of Carcinogenic Risk of
Chemicals to Man, Volume 7, 1974, and Volume 18, 1978).

The current OSHA permissible exposure limit (PEL) for petroleum hydrocarbons is 2000
mg/m?® over an eight hour day. NIOSH recommends that the permissible exposure limit for
petroleum hydrocarbons be 350 mg/m? averaged over a work shift of up to 10 hours per
day, 40 hours per week.

The OSHA PEL. for lead is 0.05 mg/m?® (6 ppb), which is more conservative than the NIOSH
value of 0.1 mg/m3.




4.2 Heat Siress

Heat siress may occur due to prolonged working under hot weather conditions, poor
vertilation, and extensive work hours without adequate resting periods and replacement of
water and sall. Kinds or levels of heat stress are listed below:

Heat Rash: Hot humid conditions; red dermatitis

Heat Cramps: Painful spasms in skeletal muscles and pain in extremities and
abdomen caused by profuse sweating and water replacement without adequate salt or
electrolyte replacement. Larger muscle groups that are fatigued from use are usually
most susceptible.

Heat Exhaustion: Characterized by extreme weakness or fatigue, dizziness, nausea,
and headache. The skin is clammy and moist, complexion pale or flushed, and body
temperature normal or slightly higher than normal. In serious cases, a person may
vomit or lose consciousness. Treatment is rest in a cool place (do not chill) and
replacement of body water lost by perspiration. Severe cases may require care for
several days. There are no permanent effects.

Heat Stroke: Most severe form of heat stress; mortality rate is 50%. Very serious
condition caused by a breakdown of the body’s heat regulation mechanism. Signs
and symptoms include red, hot dry skin, and body temperature 105 °F or higher. No
perspiration, but nausea, dizziness, confusion, or convulsions may occur. Quick
treatment is necessary. Body heat should be reduced artificially, but not too rapidty,
by soaking the person's clothes with water and fanning them. Alternatively, remove
as much clothing as possible; wrap injured in a sheet soaked in water and fan
vigorously; treat for shock.

Steps to minimize or monitor heat stress are given in Section 10, Monitoring Procedures and
Criteria.




4.3 Other Hazards

Other hazards may include excessive noise and dust exposure during the construction work
and operation of equipment. There are also physical hazards associated with working around
equipment and hazards from various activities such as handling heavy equipment. Physical
hazards include:

. Falling resulting from tripping on objects lying on the ground, stepping into boreholes
or from uneven terrain;

. Injury from moving equipment such as when heavy equipment is in motion or being
operated.

The Contractor shall follow appropriate safety regulations to protect the safety of people
working around the drilling equipment. Equipment and machinery to be used on site shall be
in good condition and shall be operated by qualified employees according to the
manufacturer’s instructions.

5.0 SITE CONTROL

The onsite Command Post and staging areas have been established at the parking area
located inside the main gate at the northwest end of the site.

Control boundaries have been established, and the Exclusion Zone (the contaminated area),
Contamination Reduction Zone, and Support Zone {clean area) have been identified and
designated as follows:

Exclusion Zone: Fenced area around the former gas storage tank.

Contamination Reduction Zone: Area immediately outside and adjacent to the fenced
area.

Support Zone: Parking area outside the main gate.

A site map showing the general location of the site is attached to this Health & Safety Plan
(Plate 1). Site perimeter of the property is secured by existing fences and gates. NO
UNAUTHORIZED PERSON SHALL BE PRESENT WITHIN THE FENCED YARD AT ANY TIME
DURING PERFORMANCE OF ACTIVITIES DESCRIBED IN SECTION 2. The Site Safety
Officer or his designated Team Leader is responsible for maintaining site security.




6.0 ONSITE ORGANIZATION AND COORDINATION
Project organization is as follows:

Engineer: Aqua Resources Inc. (ARI)
Client: PG&E

Personnel and duties at the site are as foliows:

Site Safety Officer:  Mr. Voytek Bajsarowicz, AR
Field Team Leader: Mr. Aaron Stessman, ARI or Mr. Dave Harlan, ARI

Agua Resources Inc. (ARI) personnel will log the borings, handle the soil and groundwater
samples after collection, provide the necessary coordination and supervision to carry out the
proposed remediation works, and will be present at the site to ensure the execution of this
Health and Safety Plan.

The Site Safety Officer (SSO) will be responsible for the continuous monitoring of the site
environment and observation of safety procedures on site. The SSO has the authority to
make, if required by a specific site condition, any changes to this Health and Safety Plan
such as level of protection, and boundaries of different zoning. All personnel arriving or
departing the site should check in and out with the Site Safety Officer. All activities on site
must be cleared through the Site Safety Officer.

When the designated SSO is away from the site, Mr. Aaron Stessman shall be the Alternate
Site Safety Officer (ASSO). The ASSO shall have the same authority and shall perform the
same tasks as the SSO.

The Contractor will perform construction operations, collect soil samples (driller only),
decontaminate drilling equipment, and contain drilling wastes in drums. Soil excavated by
drilling activities shall be placed in 55 gallon DOT-approved drums.

7.0 COMMUNICATION

Site activities in the Contamination Reduction Zone and Support Zones allow for direct voice
contact at all times. Voice communication at Exclusion Zone may not be possible due to
restriction of the half mask respirator. Where direct voice contact is not possible, personnel
shall be briefed on duties to be performed befare entering those areas. Hand sign signals



shall be used for communication within such areas. Personnel shall leave the Exclusion
Zone as soon as the desired duties are accomplished.

Personnel at the site will remain in constant voice communication or within sight of the Field
Team Leader or his designated line-of-sight support person.

A Buddy System shall be established for all personnel working within the Exclusion Zone.
Each worker shall have a designated co-worker or "buddy”. Each of them shall be able to:

1) Provide their partner with assistance whenever needed.

2) Observe their partner for signs of chemical or heat exposure.

3) Periodically check the integrity of their partner's protective clothing.
4) Notify the SSO or others if emergency help is needed.

The following standard hand signals will be used in case voice communication is impossible.

Botharmswaving ... ............... Someone is injured

Hand gripping throat . .. ............ Qut of air, cannot breathe
Hands ontopofhead .............. Need assistance

Thumbsup ......... .. ... ... ..... OK, | am all right, | understand
Thumbsdown .................... No, negative

8.0 STANDARD OPERATING PROCEDURES
1) All personnel arriving or departing the site shall log in/out with the SSO.

2) Al equipment shall be checked for proper functioning and calibration at the start of
each work day.

3)  All activities on site must be cleared through the SSO.

4) Al personnel leaving the Exclusion Zone must decontaminate at the Contamination
Reduction Zone.

5)  No one shall stay in the Exclusion Zone alone.

6)  There shall be no smoking or eating in the Contamination Reduction Zone or in the
Exclusion Zone.




7)  During grading activities, a water truck shall be used to keep the ground moist and
thereby minimize the generation of dust. Grading will be accomplished by placing of
clean imported fill material over existing native soil. No scraping of existing soil will be
allowed.

9.0 PERSONNEL PROTECTIVE EQUIPMENT

Based on an evaluation of the potential hazards, the following levels of personnel protection
have been designated for the applicable work locations and tasks:

Location Job Function Level of Protection
Exclusion Zone All C
All other areas All D

Specific protective equipment shall be as follows:

Level C Protection

. Full face, air-purifying respirator with organic vapor cartridge(s) and particulate
prefitter(s); or half mask, air-puritying respirator with same cartridges;

. TYVEK chemical-resistant one-piece suit;

. Inner and outer gloves made of chemical-resistant materials such as viton, nitrile, vinyl
or neoprene;

4 Chemical-resistant safety boots/shoes;
. Hard hat;

. Eye Protection (safety glasses or goggles);

The OSHA Personal Equipment Standard (29 CFR Part 1910.134) shall be followed when
using respirators. A Respiration Protection Program regarding the proper use of air-purifying
respirator is presented in Appendix Il




Level D Protection

o Safety boots/shoes;

. Quter gioves made of chemical-resistant materials such as viton, nitrile, vinyl or
neoprene;

. Hard hat, if appropriate;

. Eye Protection (safety glasses or goggles);

. Gloves, cloth or leather for general use;

Personnel shall also be provided with adequate hearing protection such as ear plugs or ear
muffs when performing activities that produce high noise levet.

NO CHANGES TO THE SPECIFIED LEVELS OF PROTECTION SHALL BE MADE
WITHOUT THE APPROVAL OF THE SITE SAFETY OFFICER.

10.0 MONITORING PROCEDURES AND CRITERIA

Personal monitoring shall be in effect to prevent injury to workers due to excessive exposure
to hazardous chemicals, heat stress and noise. The following program of monitoring will be
in effect for all personnel engaged in conduct of the work.

. Body temperature monitoring: The expected air temperature range will be 60-70°F.
Metabolic heat load due to work activities is not expected to exceed 300 kcai-hour.
Personnel shall decrease work if oral temperature is greater than 99.6 °F; do not wear
(semi-) impermeable clothing if oral temperature is greater than 100.6 °F. Body
temperature shall be taken at the request of the Site Safety Officer or the worker
himself.

. Heart rate: Decrease work if heartbeat is greater than 110 beats per minute at the
beginning of a rest period.

. Body water loss: Measure weight at beginning and end of each day. Weight loss
should not exceed 1.5% of total body weight in a work day.




Personnel will be instructed in self heat stress monitoring {(awareness of signs such as
shortness of breath, excessive perspiration and general discomfort). If personne! self-
monitoring indicates that heat stress monitoring is required, the following procedures shall be
foliowed:

. Physiological monitoring frequency shall be every 180 minutes of work.

. Heart Rate: radial pulse during a 30-second period as early as possible in the rest
period.

. Oral temperature: measured with a clinical thermometer (3-minutes under the tongue).

Personnel shall read this Health and Safety Plan and be familiar with the symptoms caused
by excessive exposure to the various chemicais that may be encountered during the site
activities (Section 4.1 Chemical Hazards) and shall stop their activities and report to the SSO
should they suspect the development of such symptoms.

11.0 DECONTAMINATION PROCEDURES

Personnel and equipment leaving the exclusion zone shall be decontaminated. The standard
level decontamination protocol shall be used with the following decontamination steps:

(1) Equipment drop

(2) Outer boot wash and rinse

(3) Tape and outer glove removal

(4) Coverall wash/rinse or disposal as required
{(5) Remove coverall

(6) Inner glove wash/rinse

(7) Remove respirator

(8) Inner glove removal

(9) Field wash/rinse

The above decontamination steps shall be carried out at the Contamination Reduction Zone.
ARl will provide the following decontamination and first aid equipment at the Contamination
Reduction Zone: plastic buckets, brush, plastic bags for disposabie surgical {inner) gloves
and first aid kit.

Soap and water will be provided and used as the decontamination solution.

Decontamination rinse water shall be stored in appropriate containers that are clearly labeled.
The decontamination rinse water may have to be analyzed for levels of petroleum
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hydrocarbons or lead and, if required, disposed of as hazardous waste in conformance with
all Federal, State and local laws by the Client.

12.0 EMERGENCY RESPONSE PROCEDURES
12.1 SITE SAFETY OFFICER

The Site Safety Officer shall record all injuries happened at the site including nature of
injuries, response actions to each injury, and cause of injuries, if known. The SSO shall give
a precise report to hospital as to extent of decontamination of the injured person and nature
of contaminants involved.

12.2 EMERGENCY MEDICAL CARE
For any emergency, call "911" first. Highland Hospital, located at 1411 E. 31% Street in

Oakland is approximately 5 minutes from this site. A map showing the location of this facility
will be available at the site, and is included in this Health and Safety Plan (Sheet 2).

First-aid equipment will be available on site, consisting of a first-aid kit. Local ambulance
service is available by calling 911.

First Aid Instructions

In the event that concentrated chemicals are found at the site and they come in contact with
the eyes, then the affected eye will be immediately washed with large amount of water,
occasionally fifting the lower and upper lids. Immediate medical attention will be sought. To
reduce the risk of eye injuries, personnel will not be permitted to wear contact lenses while

working.

If concentrated chemicals come into contact with the skin, the affected area will be washed
with soap and water.

Both the Engineer and the Contractor shall have personnel(s) familiar with first aid and CPR.

10




EMERGENCY PHONE NUMBERS: (This list is reprinted in Appendix 1),

Emergency: 911

Police Department: (510) 596-3737

Fire Department: (510) 596-3771

Hospital: (510) 534-8055

Public Health Advisor, Hazard Evaluation System and Information Service (HESIS)
{510) 540-3014

12.3 EMERGENCY PROCEDURES

The following standard emergency procedures will be used by onsite personnel. The Site
Safety Officer shall be notified of any onsite emergencies and be responsible for ensuring
that the appropriate procedures are followed.

Personnel Injury in the Exclusion Zone or the Contamination Reduction Zone: Upon
notification of an injury in the Exclusion Zone or Contamination Reduction Zone, the
designated emergency signal (voice contact) shall be sounded. All site personnel shall
assemble at the Contamination Reduction Zone. The Site Safety Officer will evaluate the
nature of the injury, and the affected person will be decontaminated to the extent possible
prior to movement to the Support Zone. If the SSO judges it to be necessary, an ambulance
will be called and the designated medical facility will be contacted to receive the case. No
person shall reenter the Exclusion Zone until the cause of the injury or symptoms is
determined.

Personnel Injury in the Support Zone: Upon notification of an injury in the Support Zone, the
Site Safety Officer will assess the nature of the injury. If the cause of the injury or loss of the
injured person does not affect the performance of site personnel, operations may continue,
and the affected personnel will be conveyed to the designated medical facility, as deemed
necessary by the SSO. If the injury increases the risk to others, the SSO may require all
activities on site to stop until the added risk is removed or minimized.

Fire/Explosion: Upon notification of a fire or explosion on site, the SSO will order all site
personnel to assemble outside the entrance gate of the site. The fire department shall be
alerted and all personnel moved to a safe distance from the invoived area.

Equipment Failure: If any equipment on site fails to operate properly, the Site Safety Officer
shall be notified and he will then determine the effect of this failure on continuing operations
on site. If the failure affects the safety of personnel or prevents continued progress for the

11



work, all personnel within the Exclusion Zone or the Contamination Reduction Zone shalll
proceed to the Support Zone until the situation has been evaluated by the SSO.

Re-entry of Exclusion Zone: in all situations, when an onsite emergency results in evacuation

of the Exclusion Zone, personnel shall not reenter untit:

. The conditions resulting in the emergency have been corrected.

. The hazards have been reassessed.

. The Site Safety Plan has been reviewed.

. Site personnel have been briefed on any changes in the Site Safety Plan,
13.0 HEALTH & SAFETY TRAINING AND MEDICAL SURVEILLANCE
All site personnel shall be properly trained for the purpose of this project. The training shall
comply with OSHA, 1910.120 (e). This Health and Safety Plan shall be made available to
each Field Team Leader, the Site Safety Officer, local hospital, and the Contractor. The
Contractor shall be responsible for making his employees familiar with the names and
alternates for site safety and health. This includes SSO, ASSQ, and Project Team Leader. |t
is the Contractor’s responsibility to ensure that his employees have adequate training in the

following:

. Names of personnel and alternates responsibie for site safety and
health;

. Safety, health and other hazards present on the site;

. Use of Personal Protection Equipment;

. Work practices by which the empioyee can minimize risks from hazards;
d Safe use of engineering controls and equipment on the site;

. Medical surveillance requirernents including recognition of symptoms and signs which
might indicate over exposure to hazards; and

. Sections 5 through 12 of this Health & Safety Plan,

12




14.0 ACKNOWLEDGEMENT
The undersigned have read the above plan and are familiar with its provisions.
SIGNATURE

Site Safety Officer:

Field Team Leader:

Other Site Personnel;
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APPENDIX |

HAZARDOUS SUBSTANCE INFORMATION FORMS

. Explanation of Codes and Abbreviations
d Petroleum Hydrocarbons
. Lead Monoxide




12/30/83%
U.S. DEPARTMENT OF LABOR g Pl e
Occupational Safety and Health Administration
Required under USDL Safety and Health F.egulgtions for Ship Repairing,
Shipbuilding, and Shipbreaking [29 CFR 1915, 1916, 1917)
SECTIONI
MANUFACTURER'S NAME E SRS N%\EBEBEOP(TONE MNO.
AR 0] E - 0
C Incorporated {(n0a)l 000-0000 (nighrs)
ADDRESS (Number, Streel, Ciry, Siate, end ZIP Codel -
1 Main Street, Anvrown, Anystate (00000)
CHEMICAL NAME AND SYNONYMS TARADE NAME ANT SYNONYMS
. ELeaAd Monoxide, lead Oxide Litharge "'X' Brand
HEMICTAL FAMILY FORMULA o N
Meta xides l Pb0 CAS# 1317-36-8
SECTION 1] - HAZARDOUS INGREDIENTS
PAINTS, PRESERVATIVES, & SOLVENTS l % (Z:Xﬂ ALLOYS AND METALLIC CQATINGS % | (Bﬁ:‘;)
PIGMENTS  y o o licable (NA) 1 BASE METAL NA |
CATALYST H i ! ALLOYS a i E
VEHICLE 1] ! METALLIC COATINGS " ! !
SOLVENTS ' I Eiﬂ;zgoh;\i-:‘:é OR CORS FLUX . 1 !
AQOITIVES " | l l STHERS i ! |
H 1
OTHERS l ‘ l l i !
HAZARDOUS MIXTURES OF OTHER L10UIOS, SOLIDS, OR GASES “ % 1 {J,,Li:’,]
! i
Lead Mongxids o 8 n.as po/r
NOTE: Effective July 29, 1979, the OSHA nermissible exposure limif | |
{PEL) for inorganic lead was reduced to 0.05 mg/m3. Consult DSHA
regulation 29 CFR 1910,1025 for additional reguirements.
SECTION i1l - PHYSICAL DATA
BOILING PRINT (°F.) NA SPECIFIC GRAVITY (HaO=1) 8.53
VAPOR PRESSURE {mm Hg.} NA giR\ngJ&q\Eoft?ﬂLE NA
VAPOR DENSITY [(AIR=1) NA (EVAPORAT'ON RA,LE NA
SOLUBILITY IN WATER Insol. Helting Point (o‘_—) 1630
APPEARANCE ANDODOR  (jdorless, vellow-orange powder .
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT [Metnod used) FLAMMABLE LIMITS Lsl Wel
Nonflammahle NA !
EXTINGUISHING MEDIA
SPECIAL FIRE FJGHT‘.NG PROCEDURES _
Wear NJOSH/HMSEA sporoved self-contained hreathing apparatus and protective
clothing. ’
UNUSUAL FIRE AND EXPLOSION HAZARDS
NONFE
28
 Form OSHA-20
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SECTION V - HEALTH HAZARD DATA

THREZSHOLD LiMIT wALUE .
(See Section 1)

EFFECTS OF OVEREXPOSURE

Early symptoms of lead intoxication incluyde constination, jnsomnia, gastroin-

testinal disorders, anemia, weakness and joint

pain.

EMERGEMNCY AMD FIRST AID PROCEZDURES

Bemove immediately from furrher exnosure and place

individual vunder the care

of an occupational physician. If ingested, induce vomiting

in a conscious

individual and immediatelv call a phvsician.

SECTION VI - PEACTIVITY DATA

STABILITY

CONDITIONS TO AVOID NA

UNSTASLE i
|

STasLE

INCOMPATABILITY fMaterais 1o ovold)
Sirong oxidizers

HMAZARDOUS DECOMPOSITION PROQUCTS

At temperatures above tha melting ooint, lead oxide fumes mav be evolved,

MAaY OCCUR

HAZARDOUS

CONDITIONS TO AVO!l
NA

POLYMEIRIZATION

><

i WILL NOT DCCUR

SECTION VI - SPILL OR LEAK PROCEDURES

TEPS TO BE TAKWEM IM CASE MATEARIAL IS RELIASED DR SPILLED

clean-up orocedure {vacumming, if feasible) which minimizes sxsosure is reauire

o by

If the ppossipility of dust or fume sxposyre ex

ists, wear zpproved regpliratory

orotection {see below). Place 211 material in

closed containers.

WASTE QISPOSAL METHOO

Disoose of material in accordance with Federal,

State and Local air pollution,

water pollution and solid waste rzgulations.

Recommend disposal in an EPA

approved hazardous waste landfill.

SECTION ViIl - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION [4pecify fype)
NIOSH/MSHA aporovegp D3P

FEspifator for toxic dust and/or fume (see belaw).

DSHA PEL or significant contact ocgcurs. Remov

VENTILATION LOCAL EXHAUST SPECIAL
Reauired {see below)
MECHANICAL (General) OTHER
PROTECTIVE GLOVES EYE PROTECTION
(see belaw) Recommended
OTHER PROTECTIVE EQUIRPMENT FTOLECLIvVE CIlownIng 15 requifea |7 1eaQ €iposures exceed tne

e all work clothing before leaving

plant nremises.

SECTION IX - SPECIAL PR

ECAUTIONS

PRECAUTIONS TO 3£ TAKEN IN HANDLING AND 8TORING Local
nirarory nrotection ts requirad for melfring o]

BxNaust VentL!latiocn snd/of res-
rinding. drassing soldering and

other operations where airborne lzad sxposures

in excell of

the “tL may

ncour

and housekseping procedurss {sse OSHA lead sts

THER PRECAUTIONS AVOIC 1NGesc1on ana (hnelet10M.

ndardl. ‘Wash

rracrLiCe Qoog personai nygrenz

thorguanly before

smoking, eating or drinking.

29

Form QSHA-20

Rev. May 72




BENZENE
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G

ommen Synonyms Walery o Coloriess Gasoling-like ode

& FIRE HAZARDS

10 HAZARD ASSESSMENT CODE

Il HAZARD CLASSIFICATIONS
1.1 Code of Faderal Reguiations:

Fiammable hquid
11.2 NAS Hazard Rating for Butk Water
Transportation:
Category Rating
Fira. 3
Haalth
Vapar Indant. . 1
Lwguid or Sold imtani . 1
Poiony 3
Watar Polulion
Human Toxzity 3
Aouatic Touaily '
Agsineuc Etfect. 3
2
]
[
11.3 HWFPA Haisrd Classification:
Catagory Cilarnalfteation
Health Hazard (Ble) 2
Fammabity (Red) .. 3
Feacity [Yellow) .. .. ......... O

12 PHYSICAL AND CHEMICAL PROPERTIES

$21  Pnysical State at 15°C and + abmc
Liguig
122 Motecuisr Welght 78.11
123 Bolling Point a1 1 &im:
176°F = 80.1"C = 353.9"K
124 Freezing Poink:
42.0°F = 55'C = B78.7'K
125 Critical Tempersture:
S52.0°F = 2808.9'C = S62.1°K
126  Critical Pressure:
710 psip = 4.3 ptm = 4.89 MNrmt
127  Specific Gravity:
D.BT9 At 20°C fiquid)
128 Liquid Surface Tenaion
20.9 dynas/em = 0.0288 N/ o 20°C
129 Ligquid Water Ineriaciel Tension:
35.0 dynes/em = 0,035 N/m ot 20°C
1210 Vapor (Gas) Specific QGravity: 2.7
1211 Ratic o Specitic Heats of Vapor (Gask
1.061
1212 Latent Heat of Vaporization
168 Biw/Ib = B4.1 calig =
. 304 X 108 Jikg
12.13 Hest of Combustion: =-17.460 Bw/th
= —0608 cal/g = —408.0 X 10* J/kg
1X.44 Haesl of Decomposition: Not pertinen
1215 Haat of Solutlon: Not partinam
12,16 Heal of Polymerizatiom Noi pastinent
1225 Hesmt of Fuslon: 30.45 calig
12,26 Limiting Yeluy: Outa not svalisbie
1227 Reld Vapor Pressbra: 3.22 psia

NOTES

Berzal €1 Flash Point 12°F C.C.
£2 Flammable Limits in Air 1.3%-7.9%
Floats on n:u :;ulgmms Tiang vapor i produced. Freezing 63 Fhe Extinguishing Agents: Cry chemical,
pem : oam, or carbon dicxide
64 Firs Extinguishing Agents Not to be
+ and ‘ Usot: Water may be ineftactve
A ones o e s K peope vy 5 somn azarce of Combustion
Snul oft Ignmion soutces and call fire gepariment. Producty: Nol perinaent
g:uu Hischarge .’}‘::mafer c01as 10 “knock gown" vapar §6 Behavior In Flre: vapor 15 heavier than ar
et and Temove discharged mssenal s may avel considerable distance 1o &
NOuty 10Cal haaitn and POILGOT CONIDE AQeNncias. Bource ! igniion and lasn back
FLAMMABLE 6.7  ignitien Temperature: 1087°F
Frsnnadc :long vEpOr 1Bl May oecur. 6.8 Elwcincal Hezard: Class |, Group D
vapor may axpioca it ignited n an enclosed aras, 55 Borning Rate: 60 mm/min.
West qogaies and sell-conianed bieaming apoaralus 610 Adinbslic Flame Tampersture:
Exunguisnt witn dry cremical, lpam, or carbon dicude Data not avaieble
Fire ¢raser may o2 neflecive bn hie. 511 Stoichipmetric Air 16 Fust Ratlo:
Lop! axposel contaners with waler y
Dala not avakabie
£.12 Flame Temperature: Data not available
CALL FOR MEDCAL AID 7. CHEMICAL REACTIVITY
M:EH [{ nd 1hroat 7.4 Reactivity With Water; No reacton
Hf oAnaloa, vl Cause headache, ol 9. of koss of 7.2 Reattivity with Common Matariale: No
Move 1o fresh & feaction
it brealhing bt SIOPRED, Qrve BNHCIA! FESPIARON, 7.3 Stability During Yranaport: Stabie
1i Drealmng rs QTNEUI, Qe JRyQen 74  Heuiralizing Agents ior Aclds snd
‘L‘QU"D in ord Cauatize: Not pennent
::::‘RE lt'c;vah;“ed‘eyes. 7.5 Polymanzation: Ng! perinant
Exposure 76 Inhinitor of Potymerization:
Not pertinent
preniy of wales 7.7 Molar Ratio (Repctiant to
VE VICHM GHRT WA Froduct): Data nol avaiabie
7.8 Reactivity Group: 32
HARMFUL TD AQUATIC LIFE N VERY LOW CONCENTRATIONS.
Water May be dangerous il i enters wator intakes.
Pollution oty Ioca: neatt and wildife athoials.
Molty pperawors of nearby water intakes.
1. RESPONSE TO DESCHARGE 2. LABEL 8, WATER POLLUTION
(See R 4] %1 Category: Flammatle liguid 3.1 Aguatie Toxicity:
1518 warning-high lammakslity 22 Class 3 5 ppm/6 br/minnow lethal/distitles
Rearzt actess waler
20 ppm/ 24 h/sundish/TL, ap waer
£2 ‘Waterfowl Toxklty: Data nol avaiisble
83 Bistogical Oaygen Cemand (BOD)
1.2 Iv/le, 10 days
24 Food Chain Concantration Potantial
3. CHEMICAL DESIGNATIONS 4, DESERVABLE CHARACTERISTICS Nome
31 CG Compatibliity Clasa: Aromatic 41 Prysical State (a3 shipped): Liquid
Hydrocarbon 4.2 Cotor: Coloness
3.2 Formule CeHa 43 Ocdor A rathee
3.3 IMD/UN Dasignation: 3.2/1114 odor, charactaristic odor
A4 OOT 1D Nos #1094
3% CAS Regintry Ne.: 71-43-2
5 HEALTH HAZARDS 9. SHIPPING INFORMATION
51  Personsl Iy VAR canisted, suppliad aif of & hose mask: 91 Grades of Purity:
hydrocarbon-nsohuble nibbar o plestic gloves; chemazal goggies or 1ace splash shiekt industnai pure 29+ %
hydrocarban-nsoluble apron such as neoprene. Thiopteng-tres 99+%
52 Symp F g E Dizzinaxs, axcitation, pailoe, b try fiushing, waaknass, Nitration
rantt chest . Corma and possibie death. Inclystrial B0% ..
£3  Treatmant of Exposure; SKIN: fush with waler {ollowed by scap and walar; femove nt f— 1T
contaminated clothing and wash skin, EYES: Hush with pienty of waler wilil mtation sutrsides, 2 Stormpe Tempersiute Opan
INHALATION: ramove trom oxp : Cab & IF brealtung s iregular of #3 inan Atmoaphere: No requirement
siopped. slan resusciation, administer cxypen. 04 Verting: Prassuro-vacemm
&4 Tnreahotd Limit Vatus: 10 ppra .
55 Shorl Tenw Inhalation LimAs: 75 ppm for 30 min.
56 Yoricity by ingestion: Graga 3; LDxe w 50 10 500 mgihg
£7  Late Toxielry: Leukemn
58 Vapor (Gas) Iritant Characteristics: H present in high concentrations, vapors may CAuse irrtalion
of eves or respiraiory sysiem. The atiact is wemporary.
£9 Liquit or Solid initant Characteristion: Minimum hazerd. If spiied on clothing and aliowed i
remain, may cause smarling and reddening of the skin.
510 QOdor Threshold: 4.68 ppm
5.11 IDLH Vasue: 2,000 ppm
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BENZENE

12.17
SATURATED LIQUID DENSITY

1218
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. L . British thermal
e Pounds per cubic Temperature British thermal unit Temperature Pl Tempaerature o
T‘Se";’i‘z;i‘"é] foot (Osgress Py per pound-F (dotrass F) ”“:;3:?;‘,3,;{3,%“" (degrees F) Centipoise

L1 55,330 a5 394 75 888 55 724
60 55.140 50 3986 80 .881 60 603
65 54.960 55 .398 85 75 65 865
70 54,770 &0 400 80 .969 70 638
75 54.580 &5 403 a5 962 75 612
80 54.400 70 405 100 56 B .588
85 54.210 75 A0T7 105 950 85 566
90 54.030 80 408 110 844 90 544
95 53.840 a5 413 115 837 85 524

100 53.660 ] 414 120 a3 100 505

105 53.470 a5 418 125 825 105 487

10 53.280 100 418 130 8519 110 A70

115 53.100 135 a12 115 453

120 52.920 140 806 120 438

125 52,730 145 800

130 52.540 150 893

135 52.380 155 .ear

140 52170 160 881

145 51.990 1685 B75

150 51.800 170 868

185 51.620

160 51.430

365 51,250

170 £1.060

175 50.870

12.21
SOLUBILITY IN WATER

12,22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAFOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British therma! unit
{degrees F} pounds of water {degrees F) inch (degrees F) foot {degrees F} per poung-F
77.02 180 50 .881 50 .01258 0 204
60 1171 &0 01639 25 219
70 1.535 70 02109 50 234
&0 1.988 8o 02681 75 248
90 2.547 a0 0337 100 261
100 3.227 100 04196 125 275
110 4.045 110 05172 150 288
120 5.033 120 DB317 175 301
130 €.201 130 07852 200 313
140 7.577 140 09194 225 825
180 9,187 150 10860 250 337
160 11.060 160 12880 275 348
170 13.220 170 .15270 300 360
180 15,700 180 17850 328 Aari
190 18.520 190 20750 350 a8
200 21.740 200 23970 375 392
210 25.360 210 27560 400 402
425 A2
450 421
475 A3
500 A40
525 449
550 A57
575 A5
800 474
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GASOLINES: AUTOMOTIVE («4.239 lead/gal)

GAT

6. TIRE MAZAROS

10, HAZAND ASSISSMENT CODE
{Ses Harsrd Assasiment Handbook)

A-TAVW

L1, HAZARL CLASSIFICATIONS

Code of Federsl Reguistions
Flamemable koud
NAS Herard Raung for Duld Weler
Tranaprriation:
Calwgory Rating
a

L T T

Haplth
Wapor Imilenl
Lkpsd & SoRd inlianl
Pomani

Water Poiution
Hymsn Toxxity
Amuaiie TorcHy oo ¥
Avathens ENect e 2

——

——

FAeseivity
Dtrar CHomics!t v @
Ve L]
Salr Reacton_. a
HFPA Hazard Cla.
Calegary Clspsitisalion

Healin Hazerd [BRA) e |
Flamepabtty (A6 o messermnsgse
Aascivity {Y0W) wimnimimimame

LA

rempin, May Gause SArteg and redganing of he shia

5.10 Odor Thresheld: 0.25 spm

10LH Yaiue: Cala nol aviiabia

12, PHTSICAL AHD CHEMICAL PROFEATICS

Physical Slale &l 15°C apd 1 atm:
Locued
Wotaguiat A #ght Noi persnant
Soifing Polnd sl 1 xim:
140—200°F
= 0—150°C = Z33—d72K
Freezing Felntz Nol pertmeni
Sritical Temperalure: Not padinenl
Crilcal Franaura: Mat perinent
Specifie Oraiy;
0.1321 a1 20°C (Bauwsd)
Liguid Surface Tenslore
1523 dynassem
= DOLE=0,023 Nim 4\ 20°C
Uquid Yalar Interiacssl Tenslon:
£9.51 gynas/om
= 0.049—0.051 Nim ot 20°C

1210 Yepol (Gan) Specific Sravihs .2
12,11 RAslio af Speeilz Mesta ol Yepo! {Gask

[ost] 1.084

1212 Latent Heat of Vaporizstionr

130.=150 Blw'h = T1—81 2at/g
= 3.0 == 2.4 X 104 Wk

1213 Hesl of Combutlion: =18.720 Blu/ly

- =10.400 cakig = 435.1 X 0% J/Rg

11,4 Heat of Detempositionr Nol pavtnent
1215 Hest of Solution: Not perlinent

15.36 Heal ol Potymerizatom Not perirmal
1225 Mepl of Fuuion: Cal Al avpdable
1238 Lhmiting Yales: Cata nol aveidabie

dure: P4 psia

Comman Synonyms Wighery Bogud Colgriass o DA Gasohng pdot
Mator apirt e o P 5.1 Flash Polnt —30°F G
Pewal §1  Flammabie Limits I A 14%-7 4%
Ficais on wals. Flammably, Iutng vepor it produed. &3 Fire Exiinguishing Agenin: Foam, carbion
darihe, dfy Ehemics
8.5 Fra Extingoizhing Agente Hol 1o be
Sigp dhehergo || posaia. Kop pedhia awey. UYnad: Waler may be ingheclve
Start off igrlion scanesy wns oafl |'rn_:o“:a=:rr;:.n - vapor 5.5 Spechl Hararde of Combuniion
tate et omva BaCTATONG materia " Progues: Hone i
Nulily kool haallh and pollubon conito! kgoncios. &8 Behavior In Flre: Yeoor s Muvier lhen gir
. and may avei considorsbia dhalance o & 1.2
' source of igriton and flash back.
.7 lgnlilen Temperstvee; B5I1'F
;“uy"w'::f';ahv vaboe gk may ocaE. b4 Emectrical Maxarc: Class L Growp O
Vaptd May sxmioas || igralnd 1A an enciossd arma 3 Burmnp A 4 mniman
Exbrguisn =ah Doy chemseal, (00, O € Rritn G0mde. 10 Adisbellc Flkma Tamperaiure;
vialer may ba Inallockes on ke, Dints rat avaisbi
Fire Coal #xpased CoMBiners with water,
4.11 Stolchiomalrie A¥r 1o Fusi Rello:
Data nol svetsble
- £.12 Flam4 Temperature: Dalp not svadsbie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
FAPOR e noss s troal 7.1 Reactivity With Water; No ramcion
1 ."h:zd_ it Caume thzzinesa. Peagucha, dilficull brneiung 7.2 Asscilely wilh Cemmon Malerizls: Mo
MO,,O:D.?,!!!‘:I ‘iﬂﬂx Mo ine sy, reaciion 12
¥ braaihang nes SIDPPad, G SrLiiAl 1De AN, 7.3 Stadillly During Tranapert SiAbl
ft proalhung 1s eeihicull, go prygen. 7.4 Hsuiratizing Agenls lor Aclds and
D Causliex: Mol parlinanl
h:,,..w 1© 3Xin And wyna, 7.4 Polymailzationr Not partinert
Exposure It aweilcwsd, =il CUSE Nauven o voemilng. T.h innibitar ol Poipmernzation
Femown Conaminging Cinllvhy Af SROOS, Mol pactinent
Enin pHOCIAG Benag with DIANIY Of waler
|7 1IN EYES. noua aynkd opan and thisn wilty sianiy of walor. 2.7 Motar Aatio (Reactant 18
¥ SWALLOWED mad wcten is CONSCIOUS, havs velim gnink waior Progutth Dsw Aol susdable
o :TQT‘::}DUCE VO TING, 7.4 Rancuwity Groupt 31
21
HARMFUL *D ADUATIC LIFE IN VERY LOW CONCENTRATICNS.
F iy, -
Water u?:z :’.m;us'u It armers waler miRkSS. . :::
Pollutien Nality iccai heaith Ang widiile ik
Npiily goeraiafs al aearby waltr miahes,
L RESPOMSE TO DISCHARGE L LABEL 5. WATER PCLLUTION e
(54 oenae Meihods k) L1 Gaiegary: Flammebie Hevd 1.1 Aguatic Toslely: 12.8
I53up warning-higt Mammapiity 52 Classx: 3 30 semi24 helpreande Amencan 1.7
Evacuale sras shac/ T, /irmah weier
Disperaa and flush Y1 gl 174 Ml hrewnite Amenican LX)
shaci/TLo/3nli waler
5.2 ‘Walerfowl Toxicity: Dasa nol availabie
4.3 Blological O1ygen Pemand (BOOY 1=
1%, 5 deyn
3, CHEMICAL DESIGHATIONS 1. OBSERVABLE CHARACTERISTICS 1.4 ¥Food Chain Concentration Poisntiek
3,1 CG Compatitity Cluss: Miscallsneouy L1 Physical Stain (na shippedl: {laud o
Hystocatban Mixiwes &3 Color: Colorsess 10 brown
2.2 Formuta; (Mixiwe of byorosartons) 43 Dion Gesohrs
15 IMOSUH Caxignation: D.1/8203
34 DOTID No2 1203
2.5 CAS Rsgislry Moz Dala nol aveisble
& HEALTH HAZARDS 4. SHIPPING INFORMATIOK
51 b Pt i qutp Dogples. plov 9.1 Grades of Pusiiy: Various Dclene ratings;
5.2  Symeloms Following Expesurs: Urilaton of muttns momboaney ard arredpiion icliowed by rreiArY SORCHCations
desreanion ol cantrat Aeereass Sysiem. Brealhing ol vapor may §i30 causs mrriness, hasdecie. 43 Siorage Tempersture: Ambient
205 IncOomeginalion oY, i more seveis canen, comy, srd amast It Houwd 9.1 Inert Almospiere; NO risdut enenl 1237
weiers gy, Il Wil Ceirae Severe RAIRIoN, COuphnG, JAgENg. Sulmonary edéms. snd, lalet, 2.4 Venting: Gpen {hame aresied) of
s of e p ) MMy EMUSSE Ereguiat rapnbast, presIn VR
5.3 Trasimant ol Exposura; INHAUATION: manisin respagtion snd seninisier oxyge sniorce bed
1081 U Bouid is 0 kmgs. INGESTKIN: go NOT induce vomiting slamach 1hould be lavaged (ty
aseien H Quanity lpwed. SYES: wash with copioun quanility ol weter, SKIN:
wips Ofl and wash with sanp and wiler.
54 Theeshold Limit Yalue: 200 pom .
55 Sherl Term Inhalation Limite: 500 pom lor 30 mwn ’
5.8 ToxieRy by Ingssliom Grade 2 LDu « 0.5 0 5 pag.
571  Laits Torleity: Nems .
5.8  ¥apor [Gas) irctent Charscieslailcs: Vepors Cucts 4 akyn smeriitny of Ihe #re3 O FEER IO
zysiem it presanl bn high concaniralions. The eliect i .meoisry,
5.9 Uauld or Salld krrllant Characteristies: Minimuem hazerd. 8 solied on clothing and wio=sd lo HOTES
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GAT

GASOLINES: AUTOMOTIVE (<4.23g lead/gal)

1217
SATURATED LIQUID DENSITY

12.18
LIGUID HEAT CAPACITY

12,19
LIGUID THERMAL CONDUCTIVITY

1220
LUQuUID YISCOSITY

Brittsh thermal
ture Pounds per cubic Temperature British thermal unit Tamperature unit-inch per hour- Temperanure -
'E;;ngp’:rei 5] fo%?r (degaeees F} par pound-F {degraes F) square toat-F {degrees F) Centipoise
(astimate)
45 46.270 10 459 40 809 45 21
50 46,130 15 482 50 .500 48 514
55 46.000 20 464 60 .Bgt 50 507
B0 45.850 25 457 70 BA3 52 S00
&5 45,710 30 A70 80 B74 54 494
70 45.560 35 472 S0 .BE5 5 487
75 45,400 40 A75 100 A58 58 A8
80 45.240 45 ATB 110 847 60 478
85 45.0B0 50 AB0 120 838 g2 469
80 44,810 55 483 130 829 &4 AB3
o5 44, 750 &0 486 140 821 58 48T
100 44.570 &5 488 150 812 &8 451
105 44,390 70 491 160 .803 70 446
10 44210 75 404 170 794 72 440
115 44,030 80 486 180 785 74 438
B5 429 180 778 76 430
‘80 502 7B 424
95 ,504 80 .418
100 507 B2 A14
105 S10 B4 ! 410
; 86 ! 405
88 : ADQ
90 ; 396
92 ! 2301
94 { 387
95 : 382

12,21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12,24
IDEAL GAS HEAT CAPACITY

Temparatura Pounds par 100 Temperatura Pounds per Temperaiure Pounds per ¢ubic Temperature British thermal unit
(dagrees F) pounds of water (segrees F) square inch degrees ) oot (degress F) per pound-F
i u] N [s]
N A Q A
g T T T
) A A
L P
u N E N
8 o R o
L T T T
£ |
A N A
v E Y
A N A
I T |
L L
A A
B B
L L
E E




OILS: DIESEL ops

Conwnon Synomrms Oy Tk T i brgram Lutw o ol ol Dder & FIRE HAZARDS 10, HAZARD ASSESSMENT COOT
f:ﬁ : ;g €1 Pash Poing (1-D) W06°F C.C: (2.0 125°F (Se4 Hazard Assessment Hanabook)
Floa c& ATU
13 on mals. 42 Flasmable Limits in A 1380 vol. X
53 Firs Egring: Apenic Dry en )
lpam, or Carbor nboE -
Sto0 dizenuge i poasbhe. 14 Fis Exinguiahing Agwats Kot ta be 1L HAZARD CLASSIFICATIONS
%::\-:::-Iul -'lhll-quud Usag- Walsr may be etisctve
)3piatn wred rpmave @sharged maienal - 5 Special Hazsrde ol Cominalion 1L1 Code of Frderst ﬁ-w"m
Producix, Nat pavinend Combusiihe boui

1.6 Bahavior in Fire Mol perinent 112 HAS Haxsrd Ratirey lor Buk Wrier
Transporatiors Hat hiled

87 Kmikon Tempsgratore {1 I50-825'F
(20} 190-545°F 143 WFPA Hazard Claaainestbore
o 51 Evecttesl Hazsrd: Not pernent Catepory  Clamsifizslion
5’.1'.".3'2;'&'."3-;3‘.’3."; 1‘-?"" or oo ailn 13 Buming Rsie: 4 mmsmn, Haahth Horsed (Bha).
Cool orgeased coniamara =i whnr. L.10 Adlabstk Fiame Temperanre Flammabilty (R
. Dals ot pvsistle Aenevsiy [Yabe=) i ——
F]Te- 6,11 Skeichiomeiric Ak 1o Fued Rabio:
Daws nol avadabis
512 Fleme Tamperatues: Deta not evadsbis

Mahiy ocsl hoelth and pothrion ponirol agenCiY,

L]
H
]

7. CHEMICAL REACTIVITY

7.t Ramcibety With Water: No raaction

CALL FDR MEDICAL AID

LIQUD
:-T-‘:m :’ :::;o.::om" 73 Resctivity with Commen Materisix No
Hrmoren Contadeiging ciniteg and shoon. resc¥on
Ehrh adlacirg srnas wilh pionty ol bt
IF IN EYES, Mold tyohds opm #nd futh math sieary ol wals! 7.3 Subity During Tranepere Stabl
IF SWALLOWED ang wetm n CONSCIOUS. heve wosm grnk wated 7.4 Heursitzing Agents Jor Ackds snd
or el -
OO AT MOUGE VOMITING, Caustica: Nei pertinenl
1.5 Pobymerizalions Net paminsnt
Exposure T4 Inhibiior of Polymertustion:
Mol peetmont
7.7 Moipt Ratic [(Aeacian! to
Prooverk Dals not svadable
14 Rescthrity Grewp: 33
12 PHYSICAL AND CHEMICAL PRUPERTITS
121 Physscal Staty sl 157C and 1 abr
Dergercys 1o aoualc Wia 11 Dgn concentralens. L
Fouiing Lo SNovsana.
Water May bu nangerous f A eniers waler ntrkea :3_: :::""““:’d*"v":: ol parprant
ng Point a1 1 et
Poltution Moy kocal hoxtTh and wakdiile pificiats, oSO bOF
Noldy gpovalers of Aanthy wated Allanes.
= FEE—T3E'C = AH1—G12°K
12,4 Frestng Point
1. RESPONSE T0 DISCHARGE L LBEL 1L WATER POLLITON i
|S= Respcnaa Malhods Handboak} | 2.1 Calegory: Mone 1.1 hgustke TorgHy: - mif g =34'C o 255 ko ZIT'K
Mechareai Contsinmend 21 Clama: Not perenent 204 Mgl 24 heihneavsis Amadican 1.8 Gritical Tempatsiuma: Mol gomunent
Shouid be omoved snad/ T, /asll waler t.b Sritical Pressures Mol pocinen
Chemicsl Bnd pirpyecel realment 3.3 Waleriowl Torkelry: > 20 mifg 1LY Semcific Grevity
A Daa/malinrds 0.841 51 16°C [Ravid)
2.1 Blokopical Oxrygen Damard [BOOE 120 Uauid Sotsce Tenmion:
Dsta Aol svitable AL} 25 dyres/em = 0.025 H/m &
1.d Food Chain Congenirelion Poteniisk m|c
1. CHEMICAL DESIGNATIONS I, OBSERVABLE CHARACTERISTICS [ I8 Ueuld Waler interiacisl Termbore
3 LG Nty Claka: b 4.t Physieal Stave (nn shppedr Liened jraL} S0 gyreasom = Q08 Nrm i 20°C
Hyspearbon Micres 12 Coker Light brewn 1210 Vapor (Gae] Specine Greviry
3.2 Fomuis: Not sopicable 43 Cdor Like het off Hot pertinant
1 23 WIO/UN Duaignation: 2.1/1270 1LV Ratie of Specific Heats ol Vapor (Qask
‘ 3,4 DOTID Neg 1299 Not peninanl
| 1.5 CAS Regiatry Hos Dai not pvmistie 1217 Latent Heat of Veporizatien
He partieent
§2.13 Heal of Combustiove = 10,400 Brifo
- - — 10300 cal/g w 429 X 10° Jhp
HIPPING INFORMATION t
5 HEALTM HAZARDS g NG 10! 12,34 Hest of Decomponition: Mot parinen
$1  Personal Prolective Equipinent Goggles of lce ahisk. 8.1 Oraces of Purityz Diegel Pl 14D [ASTMY 1215 Hewt of Solution: Not portment
£2 Sympiome Following Exposurc H Souid n ot I ol bowel iy Diasst Fuel 2-0 (ASTM) 1218 Haxl of Pohymarizaiion: Mol perDrsy
walt porw. 1,2 Storsge Tumparsture Amblent 1225 Mest of Fusiqre Cute mot svadaipe
H, wash with 5089 2. Inart Aimosphere: No reouiement 12.3¢  Limating Yahw Dets ot evarebie

§,3  Treatment af Exposvrs; INGESTION: do NOT Incuce vormting. SKIM; w0
ared walpr, EYES: wash willh copaus smeurmy of water lor al loasl 18 min

54 Thresmold Umit Yahew: Mo gingie TLY jpplcabia.

5§  Shert Term inhalation Umite: Daix nol avwiabie

50 Toalahy by Ingestion: Grace 1. 10w = 5w 15 prg

57 Lata Toualelty: Date nol svaisble s

5.4 Yapor (Gas) irrimnl Charscieriaiie: Yapors cause o 3ighl smartng bl (ha sywd oF HESpRRiCrY N
sysiem i proaanl in high concenirefiom The silec is lwnionery,

5% Liqukd or SoMd trritant Chsracisristice: Masmum hezerd. H apited on clotteng ang abtrered 1T

‘ remain, My caule maning snd reddensng af the shin,

510 Dder Threshoks: Data nol avadebia

5,11 IDLH Value: Dais nal avalsbis

9.4 Venting: Ooen {hume smestad 1217 Reid Yapor Pressuce; Venes

HOTES
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OILS: DIESEL

12.17
SATURATED LIQUID DERSITY

12.18
LIQUID HEAT CAPACITY

12.20
LIQUID VISTOSITY

12.19
LIQUID THERMAL CONDUCTIVITY

British thermal

Pounds per cubic Temperawrse British thermal unil Temperalure o Temperalure .
Ttﬁi“g"rz‘:s“‘éf foot (eglirnale) (degrees F) per pound-F (degeges F) "“'s‘;zg'r‘ep;’o {‘_g”" [degp,gas F) Cenlipoise
50 52.430 10 420 20 088 100.42 11.850

52 52.430 15 43 35 D&&
54 52.430 le] - 434 A0 985
56 52,420 25 436 45 983
58 52.43¢ S0 438 50 862
60 52.430 3& 447 55 861
62 52.430 40 444 60 859
&4 52.430 45 44B 65 858
1] 52,430 50 448 70 957
68 52.430 55 481 75 355
70 52.430 80 453 80 854
72 52430 &5 455 a5 852
74 52.430 70 458 20 a5,
76 52.430 75 461 95 850
78 52.430 a0 4EJ 10G L))
80 52.430 85 486 105 847
a2z 52.430 g0 LABB 110 D46
a4 52.420 a5 471 115 944
100 473 120 943
05 475 125 .94
i 130 840

1

I

|

]

12.21
SOLUBILITY IR WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOA DEMSITY

12,24
IDEAL GAS HEAT CARACITY

Temperature Pounds per 100 Temperalure Pounds per square Temperalure Pounds per cubic Temperatue grilish thermal uni
{degrees F) poungs of water (degrees F) nch leshmaie) [¢egrees F} [E=1e]] [degrees T) per pound-F

[ 70 D4z N N
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EXPLANATION OF CODES AND ABBREVIATIONS
HAZARDOUS SUBSTANCES INFORMATION FORMS

CHEMICAL NAME AND FORMULA

The chemical name given is usually that found in 29 CFR 1910, Subpart Z, General industry
Standards for Toxic and Hazardous Substances (OSHA). The chemical formula is also
provided.

Below the chemical formula is the Chemical Abstract Service (CAS) registry number. This
number, in the format xxx-xx-x, is unique for each chemical and allows more efficient
searching on other data bases such as the Chemical Substances Information Network
(CSIN).

Also included is the NIOSH Registry of Toxic Effects of Chemical Substances (RTECS)
number, in the format ABxxxooxx. RTECS may be useful in obtaining additional information
on a chemical.

Under the RTECS number, the U.S. Department of Transportation (DOT) UN or NA
identification number and the corresponding guide number have been placed. Their format is
Xxxx xx and indicates that the chemical is regutated by DOT. The guide number (xx) refers to
actions 10 be taken to stabilize an emergency situation. This information can be found in the
DOT Hazardous Materials Emergency Response Guidebook, DOT P5800.3.

SYNONYMS
Several common synonyms, if any, are listed for sach chemical in this column.

EXPOSURE LIMITS

The permissible exposure limit (PEL), as found in 29 CFR 1910, Subpart Z, General Industry
Standards for Toxic and Hazardous Substances as of March 11, 1984, is listed first. Unless
noted otherwise, exposure limits are 8-hour time-weighted average (TWA) concentrations.
OSHA ceiling concentrations shall not be exceeded at any time.




IDLH LEVEL
The Immediately Dangerous to Life or Health {IDLH) level is listed in either ppm or mg/ma.
This level represents a maximum concentration from which one could escape within 30
minutes without any escape-impairing symptoms or any irreversible health effects. Where the
notation "Carcinogen” appears, NIOSH has recommended that the substance be treated as a
potential human carcinogen.
PHYSICAL DESCRIPTION
A brief description of the appearance and odor of each substance is provided.
CHEMICAL AND PHYSICAL PROPERTIES
A number of important chemical and physical properties are given for each substance:

MW:  Molecular weight

UEL:  Upper explosive limit in air, % by volume

LEL: Lower explosive limit in air, % by volume

IP: lonization Potential, Ev
MEC: Minimum explosive concentration for a dust in air, g/

INCOMPATIBILITIES

Potentially hazardous incompatibilities of each substance are listed.

PERSONAL PRGTECTION AND SANITATION

A summary of recommended practices specific to each toxic substance is presented. These
recommendations supplement general work practices: (e.9., no eating where chemicals are
used).

ROUTE OF HEALTH HAZARD

The toxicologically important routes of entry for each substance are listed.

SYMPTOMS

Potential symptorms as a result of exposure are listed.



FIRST AID

First aid procedures are listed for response to eye and skin contact, inhalation, and ingestion
of the toxic substance.

TARGET ORGANS

The organs which are affected by exposure to each substance are listed.



APPENDIX [I
RESPIRATORY PROTECTION PROGRAM

Because of the anticipated hazards of exposure 10 lead and petroleum hydrocarbons during
the execution of the investigation and remediation, respirators will be required for personnel
working in the Exclusion Zone. The OSHA Personal Equipment Standard (CFR Part
1910.134), attached to the end of this appendix, shall be followed when using a respirator.
The respirator and cartridge to be used shall be NIOSH/OSHA certified which are approved
for use in atmospheres containing specific chemicals up to designated concentration, AND
NOT FOR IDLH ATMOSPHERE. The respirator and cartridge to be used in this Plan shall be
pesticide type with particulate prefilter, and can be used only when the ambient atmosphere
contains sufficient oxygen (19.5%). The following procedures shall be observed when using
respirators:

1) Respirator fit test shall be performed to ensure the “fit" or integrity of the facepiece-to-
face seal of a respirator. Appendix D of the OSHA lead standard (29 CFR Part
1810.1025) contains a quality respirator fit testing protocol and is attached to the end
of this appendix.

A respirator shall not be worn when the following conditions prohibits a tight
facepiece-to-face seal: facial hair, scars, hollow temples, very prominent cheekbones,
deep skin creases, dentures or missing teeth, and the chewing of gum and tobacco.

3) A cartridge may be used up to its expiration date as long as it was not opened
previously. It shall not be opened when it is not for immediate use and shall be
discarded after use and should not be used for longer than one shift or when
breakthrough occurs, whichever comes first.

4)  When warning signals of cartridge breakthrough such as odor or irritation are
detected, or when the respirator has an approved end-of-service-life indicator which
indicates the sorption capacity of the cartridge has been exhausted, personnel shall
leave the Exclusion Zone, decontaminate, and replace the cartridge(s) on the
respirator.

5)  The Contractor shall provide their employees who are required to enter the Exclusion
Zone, including emergency situations, with certified respirators and cartridges and
shall supervise and ensure the proper use of these respirators by their employees.
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APPENDIX Il
EMERGENCY PHONE NUMBERS:

Agency /Facility

Emergency: 911

Police Department: (510) 596-3737

Fire Department: (510) 596-3771

Hospital: (510) 534-8055 — Highland Hospital, 1411 E. 31% Street, Qakland

Public Health Advisor: Hazard Evaluation System and Information Service (HESIS}
(510) 540-3014.

Agua Resources Incorporated: 2030 Addison Street, Suite 500, Berkeley, California
(510) 540-8954

Pacific Gas and Electric: (415) 973-5615 (Wally Pearce)

Ensco: 41674 Christy Street, Fremont, California (415) 659-0404
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Ql AQUA RESOURCES, INC.
© " BERKELEY, CALIFORNIA

PG & E Gas Construction Yard
]
' ! Route to Hospital
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