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Mark Thomson, Esq.
Deputy District Attorney

Alvin Bacharach

Mr. Robert Gils



sxo

o

a

a

o

o

o

(, .l

(:4 .' ' -  , . . - , .  - '  . .  , - , ; :  : " :  t

May 8, .1992

Paul Smith
Senior Hazardous Materials Specialist
80 Swan Way, Room 200
Oakland, CA 94612

Re: Harrison Street Garage

Dear Paul:

o- Attached find copies of the preliminary Site Assessment and the Site Safety Plan for
the Harrison Street Garage. Pending your review of the Site Safety Plan and approval
of the owner, we will complete adjustments as needed.

yours,

Robert E. Gils
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1. Introduction

The Harrison Garage Project will be divided into five phases as follows:

1. Phase l: Removal-of two subsurface gasoline tanks and associated piping
^ a , t  ^ . . - ^ ^anQ pumps. -  . .

2. Phase ll: Removal of hydraulic Lifts in the service area garage (Harrison
Street).

3. Phase lll: Removal of two waste oil tanks, an asbestos lagqed pipe and
possibly the removal of an additional hydl-aulic lift in the O-a-sement iRtice
Street).'

4. Phase lV: Scoping oi subsurface contamination.

5. Phase V: Remediation of contamination.

ThiS Site._Safety Plan is.applicable to all phases. The starting and sequence of each
phase will depend on the arrangement among the interested parties.

1.1 Background

Alvin Bacharach and Barbara Jean Borsuk have retained to assess site
conditions and provide a Site Safety Plan at 1432-1434 HaTii-son Street and 1435 Alice
Slreet Garages, Oakland, Californid (Section 5). The purpose of the Site Safety Plan
(SSP) is to provide Enoineers, field Dersonnel and subcontractorS with an
undeistanding of the p-ol-entidl chemic?-and physical hazards that exist 9r may arise
while the tasks of this project are performed.

This SSP desoibes the procedures to be followed to reduce employee exposur€ to
potential health hazards that may be present on the project site. The emeigency
respqnse procedures necessary to respond to such hazards are also described within
this SSP. The SSP is primarily d-esigneci to guide project personnel on how to respond to
normal or extreme conditions that mav arise durino the proiect execution. Some qf th€
site characterizations contained in the SSp are bas:ed oh th'e site asses€mgnt reporF ot
Subsurface Consultant/ trj Engineers, and {t!6 , Data from Ghromolab laboiatory
analyses and results of s?hlles fiom the subj{CfEiTe were also consider€d. See
Appendix G for detailed site assessment reports.

Normal conditions are when the petroleum hvdrocarbon vaoors in the ambient air are
below 50 ppm as monitored wlth an OVA. Cdnditions are eitreme when the petroleum
hydrocarbon vapors in the ambient air are above 50 ppm as monitored with an OVA.

1.2 Objective

The primary objective is to ensure the well being of observers, field personnel and the
community surrounding the subject property. To do this, proiect staff, client personnel
and approved subcontractors shall acknowledge and adhere tothe policies and
procedures established herein. Accordingly, all personnel assigned to this proiect shall
iead this SSP and sign the Agreements a-nO Rctinowledgemenistatement (Ap'pendix A)

Site Safety Plan . pege 1 .
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to certify that they have read, understood and agreed to abide by this SSP and its
provrsrons.

personnel have the authoritv to stoo work activities and evacuate the area.
perso-nnel will consult with iivqienisis on site durino the removal process to-
determine conditions and tFerreecj ib discontinue the wo-rk of their subcontractors if anv
of the work is not executed according to the requirements of the Site Safety Plan.

1.3 Amendments

Any changes in the scope of work of this project and/or site conditions must be
amended in writing on the Site Sa{ety Plan Amendment Sheet (Appendix B) and
approved by the Health and Safety Manager.

2. Hazard Evaluation

2.1 Site Conditions

General site conditions at the site include soil impacted with hydrocarbons (See Section
5 of this Plan).

2.2 Site Tasks

The field tasks at this site may include:

- Excavation
- Well Placement
- Lift Removal
- Soil Sampling
- Tank Removal
- Water Sampling
- Asbestos Removal
- Dri l l ing
- Tanks, Hydraulic Lifts, Soil, and Asbestos Removal

2.3 Proiect Task Hazards

2.3.1 All field task hazards are site specific.

The following hazards may be encountered:

- Organic Vapors: The inhalation of volatile organic vapor during all operations
can pose a potential health hazard. Hazard reduction procedures include
monitoring the ambient air with OVA and use of persohal protection
equipment (Table 1). Workers shall use personal prot€ctive equipment
including Tyveck suits, respirators (full tace respirators equipped with organic
vapor cartridges), boots and gloves during removal of the waste oil tanks in
the basement area and durinq the excavation work in the Harrison Street side
of the garage. Workers should stand upwind of the source of contamination
whenever possible.

- Flammable Vapors: The presence of flammable vapors can pose a potential
fire and heaith hazard. Hazard reduction procedures include monitoring the

a
Site Safery Plan . page 2 .
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ambient air with an O2ILEL meter. lf the LEL reading exceeds 20%, leave the
site immediately and contact the fire department.

- Contamination: Contact with contaminated surface or surfaces suspected of
being contaminated should be avoided. This includes working through,
kneeling or placing equipment in puddles, mud, discolored surfaces or on
drums and other Contbiners. Eating, smoking, drinking and/or the application
of cosmetics is prohibited on this site in the immediate work area. This
reduces the likelihood of contamination by ingestion.

- Falling Objects: Hard hats must be worn by all project stafi and observers
whenever construction activity is taking place (i.e., drilling, excavation, etc.).

- Vehicle Traffic: All proiect staff and observers will be required to wear a
fluorescent safety vesiat all times while on site. In addition, use flags, tapes,
barricades and cones to designate restricted areas.

- Explosion Protection: Explosion-proof lighting will be used in the basement
area during all work. Explbsion-pioof veitilatiSn equipment will be used to
control airborne contaminant levels during all work within the garage area.
See Table ll for the location of ventilation equipment and other precautions
needed.

2.3.2 Well Installation, Development, Gauging, Baling, Sampling

Skin and eye contact with contaminated groundwatet and /ot soil may occur during
these tasks. Butyl nitrile rubber or neoprene gloves and approved safety goggles should
be worn when contact with contaminated substance and/or splash is possible.

2.3.3 SamplesPreservation

When hydrochloric acid (HCL) is used, skin and eye contact can occur. This hazard can
be reduced with the use of butyl nitrile rubber or neoprene gloves and th6 use of safety
goggres.

2.3.4 CleaningEquipment

Skin and eye contact with trisodium phosphateimethanol or other cleaning substances
can occur while cleaning equipment. This hazdrd can be reduced with thsuse of butyl
nitrile rubber or neoprene gloves and the use of saiety goggles.

Site Salety Plan - p6g€ 3 -
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Job Task / PPE level
Soil Boring Samples/Excavation

Monitoring Well Installation

Monitoring Well Survey

l\ilonitoring Well Development

Groundwater Monitoring/Sampling

Table I
Hazard Sumrnary - Non Confined Areas

{nstru ment
PrD/FrD & OVA

PrD/FtO & OVA

PtD/FrD & OVA

PrD/FtD & OVA

PrD/FrD & OVA

Frequencv
At start of work and 30 minutes to
continuously

At start ol work and 30 mlnutgs to
continuously

Start up of work at each well location

Start up of work at each well location

Start up of work at each location

Frequencv

At start of work and 30 minutss to
continuously

At start of work and 30 mlnutes to
contlnuously

Start up ot work at each well locatlon

Start up ot work at gach well locatlon

Job Task / PPE Level

Samples/Excavation

Monitoring Well lnstallation

Monitoring Well Survey

Monitoring Well Dsvelopment

Table ll
Hazard Summary - Confined Areas

Instrument

PrD/FrD & OVA, CO
meter, 02 meter and
Draiger Tubes

PrD/FtD & OVA, CO
meter, 02 meter and
Draiger Tubes

PrD/FID & OVA, CO
meter, 02 meter and
Draiger Tubes

PrD/FID & OvA, CO
meter, 02 meter and
Dfaiger Tubes

PrD/FjD & OVA, CO
ineter 02 meter and
Draiger Tubes

Groundwater Monitoring/Sampling

S i te  Sa fe t y  P lan .  pago  4 .
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3. Personnel Protective Equipment

3.1 Acceptable Levels

Level D is the minimum acceptable level for this site in non-confined areas. Level C is
agl?Cdable-lo.-r,.thi-s-sit,e,i jlc-orrf ine-d.ar:eas

Modified Lwel D/Sidewalk:

- Cover-alls work unrform
- Steel toe and shank boots
- Butyl nitr i le rubber or neoprene gloves (optional)
- Splash goggles//safety glasses jf potential for splash
- Hard hat
- Fluorescent vest
- Tyvek suit (optional)
- Hearing protection (as appropriate)

Level C/lnside Building (Confined Area$):

- full face respirator, NIOSH approved, with organic vapor cartridges
- Tyvek suits (if splash hazard is possible, a coaied suit must be worn)
- Butyl nitr i le rubber or neoprene gloves
- Steel toe and shank boots
- Outer Boots/chemical resistant
- inner disposable gloves (two pair recommended)
- hard hat
- fluorescent vest
- hearing protection (as appropriate)

Level B:

- air supplied respifator
- coated Tyvek suit, such as Saranex
- Butyl nitrile rubber or neoprene gloves
- Inner latex or vinvl qloves
- Steel toe and shan[ boots
- Outer boots /chemical resistant
- Hard hat
- Fluorescent vest
- Hearing protection (as approprjate)

Level A: This is the highest level of skin and respiratory protection. lt includes all of Level
B.

4. DecontaminationProcedures

4.1 Procedures

All operations conducted at th;s sire have tne potential to contaminate monitoring
equipment and personnel protective equipmeht (PPE). To prevent the transter oI
contamin-ation to vehicles, administrative areas ahd personn€1, the following procedures
must be followed:

Site Salely Plan '  page 5.
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4.1 .1 Equipment Decontamination

Whenever possible, monitoring equipment should be decontaminated with a solution of
Alconox and thoroughly rinsed v,rith.watef prior to leaving the site. This must be done
outsrde a tive fOOt radius of any work area.

4.1 .2 Personal Decontamination

Level D/Sidewalk:

- segregated equipment drop
- wash/rinse outer boot (as appropriate)
- wash/rinse chemical resistant outer glove, then remove (as appropriate)
- remove hard hat, goggles/safety glaSses/faceshield
- remove and throw out inner disposable gloves tn designated lined

receptacles (as appropriate)

Level C/Basement (Conlined Areas) :

segregated equipment drop
wash/rinse outer boots
wash/rinse chemical resistant outer gloves, then remove
remove outer boots and place to dry (if reusable)
remove chemrcal resistant suit (remove by rolling down the suit)
remove first pair(s) of disposable gloves
remove respirator/hard hat/face shield, dispose of cartridges and wash
resprrator
remove last pair of disposable gloves

segregated equipmenr drop
wash/rinse outer boots
wash/rinse chemical resistant outer gloves, then remove
cross hotline (into clean area) and chlange bir tanks, then redress or
cross hotl ine (into clean area)
remove boots and aloves
remove SCBA, il wdrn over chemical resistant suit
if SCBA is worn under the suit, remove the chemical resistant suit, then the
SCBA
remove hard hat

Level B:

5. Chemlcals ol Concern

5.1 Health Etfects

Potential health effects from a chemical exoosure are dependant on sevetal exposure
factors such as toxicity of substances, dur'ation of exposure, concentration duiing
exposure and the overall health of the person exposed.

The chemicals found at this site are: gasoline, benzene, toluene, ethylbenzene, rylene,
asbestos, diesel, and PCBs. Addition-al information on these chemicils can beiound in

'  
\  ' '  ̂ : r "  ' : '  l

t
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the Material Safety Data Sheets located in Section 4. The following is a health analysis of
these chemicals:

Gasoline constituents can be divided into f ive maior eroups: alkanes, alkenes,
cycloalkanes, aromatics and additives, The arom'atic3 are the constituents generally
regarded to be of the greatest rox,c concern. The major aromatics in gasoline are
benzene, toluene, ethyl benzere and xvlene, Of these, benzene is considered the most
toxic. One characterislic effect of gasoline and rts aromatic constituents is their ability to
irritate the skin when repeated or prolonged exposure occurs.

Benzene

Benzene can enter the body through inhalation, ingestion and skin contact. Studies have
noted that chronic exposure to benzene vapor can produce neurotoxic and
hemotopoietic (blood system) effects. Other effects can include headache, dizziness,
nausea, convulslons, coma and possible death if exoosure is not reversed. One
significant effect from chronic benzene exposure is bone marrow toxicity. There is also
an association between chronic exposures to benzene and the development of certain
types of leukemia.

Toluene

Inhalation exposure to toluene vapor can produce effects such as central nervous
system depression. Depend n0 on exposure factors signs and symptoms can include
headache, dizziness, fatigue, muscular weakness, incoordination, drowsiness, collapse
and possible coma. Toluene can be a skin and mucous membrane irritant and studies
have shown that high levels of toluene exposure can cause liver and kidney damage.

Ethylbenzene

Exposure to ethyl benzene at high vapor concentrations may produc€ irritation to the
skrn, eyes and upper respiratory tracr. overexposure to ethyl benzene vapors can
produce central nervous system depression with symptoms of headache, nausea,
dizziness, shortness of breath and unsteadiness. Prolbnged skin exposuie to ethyl
benzene may result in drying and cracking of the skin (dErmatitis). Solvent resistaht
gloves should be worn during sampling to prevent exposure to the skin.

Xvlenes

Depending on exposure factors, inhalation exposure to xylene vapor may produce
central nervous System excitation followed by depression. Exposure to xylene vapor can
procluce dizziness, Staggering, drowsiness and unconsciousness. At very high
concentrations, xylene vapor may produce lung irritation, nausea, vomiting ahd
abdominal pain. Xylene is not known ro possess the chronic bone marrow toxicity ol
benzene, but liver enlargement and nerve-cell damage have been noted from chronic
overexposure.

Diesel/Kerosene

Diesel and kerosene tuel components are less volatile than gasoline. Alphatic
hydrocarbons may be saturated or unsaturated open chain;branched or unbranched
molecule. Health precautions inctLrde ventilation for confined Spaces. Symptoms of over
exposure include nausea, vomiting, lung irritation and headache.

a
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Polychlorinated Biphenyl_s (PCBs)

PCB compounds may penerrate into the human body following skin contact, inhalation
ol tnge,s11sn. A broad spectrum of heahh efiects have been reported to be associated
with PCB. These include enzyme inhibit ion, skin and mucous membrane swell ing and
burning sensation in the skin, irritation of the upper respiratory tract, abdominal pain,
heqdache, dizziness and depression. Experiments have also shown the carcinogeny of
PCBs in animals.

Carbon Monoxide

Carbon monoxide is formed as the result of the combustion of fuels. The gas powered
vehicles to be used in this project will create carbon monoxlde. Symptomd of axposure
include headache, nausea and vomiting.

6. Gas/VaporMonitoringProcedures

6.1 . Potential Hazards

The greatest potential hazards to safety and health at this site are:

- exposure to chemical vapors throuqh inhalation
- exposure to chemical contaminatioi through skin contact and ingestion.

6.2 MonitoringProcedures

Continuous air monitorino (portabte oas chromatoqraoh. draioer tubes. CO meter.
combustible gas.meter, 02 meterl will be comptetet Oy d! jnf,uquFt fUbieqist Ourihg al
worK In encrosed areas, Ihe hygienist wiil provide data to ffitIrB th# gaBf
concentrations and combustation gas levels ars within acceptable ranges and will
provide selection criteria for increa-ed levels of protection if heeded. 

-

Ongoing air monitoring by an inclustrial hygienist2 during project tasks will provide data
ro ensure tnat vapor concentratjons and combustion oas levels are within acceotable
ranges and will provide adequate selection criteria for-respiratory and dermal piotection.

ounng
lf OVA readings exceed 100 pprn within any uns€cursd ardi of the
durinq excavation that area shall be cateocirized a reouletsd sred!

- lf OVA readings exceed 750 ppm, Level B protecflon will be requirod.
Personnel must leave the site immediately and contact site safrity officer ot

a Health and Safety Manager for further insiructions.

- Respirator cartridges will be changed twice per day at a minimum. This can
be done at a scheduled time or during respiiator d-econtamination. lf odor
br.eakthrough is detected while wearing the respirator or breathing becomes
ditficult, change cartf idges immediately-.

that area shall be categorized a regulatBd
approved air-purifying respirator with organic vapor
equlplTlent nust be wom. Workers not directly affili€

apor carfidgee and prdecti\E
affiliated with the project will be

directed to leave the area.

2. Reporting to a Certified Indusrrial Hygienisr (CtH).
a
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Tasks Performed Within a Confined Space

- The scope of work for this project does not include confined space entry such
as tanks, but will entail work within a building which, for the purposes of this
plan, is considered a confined area. All worfiwithin con{ineci arbas requireq{
the use of Level C protective equipmenf (see Section 3.0).

All monitoring equipment must be calibrated and maintained in accordance
wrth manufacturer's reco m m en d ations.

7. Health and Safety Requirenrents

7.1 Medical Monitoring Prograrn

All and field perscnnel must have annual medical evaluations in
accEidd-nce wllh-Ih-e compa-y s Hed rn and Safety Program policy. Additional
reevaluation will be considere.i rn the event oJ chemicaiover-exodsure while workino on
this project.

The petrochemicals typical of petroteJm hydrocarbons can affect specific organ systems
producing characteristic health etfects. The medical evaluation wil l ,  therefore, locus on
the liver, kidney, nervous system, blood systems, and skin and lung function. Laboratory
testing will include completa blood count,'and applicable kidney anl liver-function tests.
Other tests include skin examinations.

7.2 Training

All p96911n"1 working on tank removal at this site should havo received a flt'r*rum of 40{
hour8 of initial hazartjous waste activity instruction and a minimum of three days of field
experience underthe direct supervision of a trained, experienced person. Personnel
assigned to the site are also reouired to nave eight houis refresher training per year. On-
sne managers and supervisors directly responsible for employees engaged in hazardous
waste op_erations are required to have had an additional eight hours of supervisory
training. These training requirements comply with the OSHi Hazardous Waste
Operations and Emergency Response regulation, 29 CFR 1910.120.

The initial 40-h€ur training and the B hour annual rekesher training includes specific
oerals on rne to owtng:

- RegulatoryRequirernents
- First Aid/CPR
- Gonfined Space Enrry
- RespiratoryProtectron
- Air Monitorinq
- Decontamina-i ionProcedures
- Haza(d Communication
- Toxicology

These specifics are then comDlimented with actual hands-on experience with use of
personal protective equipment and air monitoring equipment.

Slle Saiery Plan - pag€ 9 -
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7.3 Work Zones Access

Access within a 5 foot radius of any on-site operation is prohibited to all but
_ field personnel, subcontractors and designated personnel.

7.4 EmergencyEquipment

Vehicles used for site work will be equipped with a first aid kit and safety equipment
including:

- fluorescent vests
- cones
- f lags (as needed)

t \ a , , i ^ - - t ^ a  / ^ ^  ^ ,-  uarf lcaoe5 (as neeoeo)
- fire €xtinguisher-dry chemical ABC{ype extinguisher
- flashlight
- water, Suitable for drinkinq
- portable eye wash
-  a n n r a l n f l ^ i t r  a T n F r n p n a \ ,  h a n a l 4 . l a  r n r l a / i a lu s I  u c , g s
- air horn to be used to signal an emergency

7.5 Dril l ingProcedures

A digsafe authorization nunrber musr be obtained prior to drilling. ry;fE tt€ djfltrlg
operation, two persons (one designated as "drillea' and the other as'helpefl musf be
present at all times. Every attempfmust be made to keep unauthorized pers6nnel from
entering the work area. lf"this is not possible, the operation should be shut down until the
area is cleared. The-area,where the operation is taking place sffi be qr-Jdpn€d €ff)qith aarea is 

-cleared. 
The area,where the 

'operation 
is taliinq place s]}il oe corooneo afi wittr a:

bericacF.._The Site Safety Otticer or the Field Team Lddder has$r6sU{hitrtty andrr#
responsibility to shut do*n operations whenever a hazadous situgtipn lS d6emd
pf€seflt.

lf a drilling rig is used, the masr of rhe drillinq riq must maintain a minimum clearanc€ of
20 feetfrom any overhead elecrrical cables. Alfdrilling operations will cease immediately
during hazardous weather condrtions such as high wTncis, heavy rain or lightning.

Hard hats shall be worn at all times. Hearing protection shall be worn during noisy
operations.

7.6 Electrical Equipment and Ground-Fault Circuit Interrupters.

All electrical equipment and power cables in and around wells or structures suspected ot
containing chemical contamination nrust be intrinsically sate and equipped with'a three-
wire ground lead, rated explosion"prcof for hazardous-atmospherei. Abcordinq to OSHA
?g_CFB 1926.404, approved ground fautt circuir interrupters (GFCt) must be us-ed tor all
120 volt, single phase, '15 and 20 arnpere receptacle outlets on the site that are not rn
use by employees. Receptacles on the ends of extension cords are not part of the
permanent wiring and, therefore. ,rust be prorected by GFCts whether cjr not the
extensron cord is plugged into permanent wiring.

The GFCI is a fast-actrng circuir breaker that senses small imbalances in the circuit
caused by current leakage to ground, and in a fraction of a second shuts off the
electricity. However, the GFCt will not protect the employee from line-to-line contact
hazards (such as a person holding twb "hot,' wires oi a hot and neutral wire in each

t
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hand). The GFCI does provide protection aqainst the most common form of electrical
shock hazard.,.the ground IaL.lt, lr arso provi-oes protection against fires, overheating, and
oestructron ot Insulat lon on wt.tng.

GFCIs can be used Successf I rliv rn I prlr r.e eier:irir:el hazards on constfuction sites.
rripping oi bFclJ: i"iJ'irpii,l"'"-r-il-'-r]ir;;-';; oJ."uwo by wet connectors and
tools. lt iS good practice to limit exposure of connectors and tools to excessive moisture
by using watertight or sealable connectors. Providing more GFCIs or shorter circuits can
prevent tripping caused by the cumLrlative leakage from several tools or by leakages
from exitremely long circuits. (Adapted from OSHA 3007; Ground-Fault Protection on
Construction Sites, 1987).

7 .7 Fire Prevention

During equipment operation, periodic vapor concentration measurements should be
taken with an explosimeter or coFrilustifileter. lf at any time the vapor corBentrations
exce€d 20% of LEL, then the Site Sa'ery Ofiicer or deaignated {ield worker should
immediately shut down all operations.

Only Faclory Mutual (FN/) approved frre safety cans will be used to transport and stor6
Itammaote lroutos.

All gasoline and diesel-driven engrnes requiring refueling must be shut down and allowed
to cool before filling.

Smoking is not allowed ouring any operar,ons within the work area in which petroleum
products or solvents in free-float'ng, dissolved or vapor forms, or other flammable liquids
may be present.

No open flame or spark is allorrved in any area containing petroleum products or other
flammable liouids.

7.8 General Health

Medicine and alcohol can increase the effects of exposure to toxic chemicals. Unless
specifically approved by a quarified pnys cian, presiription drugs should not be taken by
personnet assigned to operations where the potential for absorption, inhalation, or
ingestion of toxic substances exists.

Drinking alcoholic beverages rs prohibirecl. Drinking alcoholic beverages and driving is
pronrorted at any time. Driving ar excessive speeds is always prohibited.

Skin abrasions must be thoroughty protected to prevent chemicals from penetrating the
abrasion.

It is recommended that contact lenses not be worn by persons working on the site.

7.9 MSDS Information

Material Safety Data Sheets (MSDS) on chemical substances encountered at the site
shall be mads available to all persons iincluding subcontractors) vrerkino dthe gite. The
MSDSS shall be enclosed within this Site Safety-Plan in Sestion 4).

a
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For emergency situations not spec',cal'y addressed by this Site Satety plan, refer to
MSDS recommendations for action niormation.

8. Project Personnel
** more overview of responsibil i t ies unresolved l ines of communication and
responsibility.

8.1 ManagementStructure

8.1 . 1 Project Manager -

's si te Health & Safetv hvrienist \ / i l l  reDort to
relaiing to hazardous cordiiioni ano remeo;'at measlres.-
accordingly during al l  phases oithe project. The fol lowing
instituted to successfully and saFely complete this project.

Designated Site Safety officer
will oversee and act

management structure will be

Explanation
The lowest temperature at which ths vapor or a
combustible liquid can be made to ignite momentarily
ln arI .

The project manager will be responsible for implementing the project and obtaining any
necessary personnel or resources for the completion of the proiect.

8.1,2 Health & Safety - (_ Environmental Hygienists)
o

The Health and Safety Hygienist ( 's CIH) shall be responsible for the coordination
and overseeing of the following aspects of the Site Safety Plan: vapor, combustion gas,
particulate, dermal exposure and ventilation.

8.1.3 Site Safetv Officer -
a

The Site Safety Officer shall be responsible for the implementation of this Site Safety Plan
on sfie and assuflng that all other applicable local, state and federal regulations are
comolied with.

8.1 .4 Field Team Engineer

ln the event that the Project Manager and the site safety officer are not on site, the Field
ream Leader wiil assume alt responsibility of the Site Safety Otficer.

8.1.5 Other Field Personnel

The technical staff is responsible for sysrem maintenance, calibration, and system
operation. Records of site visrts doc-rrnentinq svstem conditions are maintaihed bv the
technicians. All field personnel shatt be responiible for acting in compliance with all
safety procedures outlined in the Site Safeti plan. Anv hazardous woik situations or
procedures should be reported to the Site Safety Officer so that corrective steps can be
IaKen.

Hazard: Fie

Guideline
Flashooint
(Fhsh P)

o
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9. Emergency Response

9.1 Emergency Response procedure

In the event of an accident or emergency, immediate action must be taken by the tirst
person to recognize the event. Firsf aid equipment is located on site inside the
vehicle. Notify (1) the Site Safety Officer and (2) the Project Manager and Health ancl
Safety Manager about the situaiion immediatdf after erirergency irocedures are
imolemented.

g.2 Emergency Telephone Numbers:

Frnarnonnrr.

Local Police
Fire
State Police
Ambulance
Underground Service Aleft (USA)
Gas Company
Electric Companv
Telephone Cbmfiany

Primary Hospital:

Peralta Hosoital
450 30th Street
Oakland. CA
(s10) 4s1-4900

Directions: From the site, go west on 14th street to Martin Luther Kinq. Jr. wav. Go north
on Martin Luther King, Jr. Way to 20th Street. Go easr on 20th Streett-6 Tetegrhph
Avenue, {rom here go north t6 the intersection of relegraph Avenue and 30th sireet. The
hospital is the right side of the street.

Back-up Hospital:

Merrit Hospital
Havr'thorne & Webster Street
Oakland, CA
(510) 655-4000

Directions: From the site, go west on 'l4th street to Broadwav. Turn rioht on Broadwav.
Turn left (w-esO.on 34th street. proceed for about one and orie half bldcks. The hospital
is on the left side of the street.

Phone
911
911
911
911
(8O0) 642-2444
834-1234
834-1234
811-9000

Site SalEty Plan - pag6 t3 .
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Environmental Emerqency:

Poison Control Center

Engineering

_ (  )

National Response Center (NRC)

U.S. EPA (24 hour hotl ine)

State.Regulatory Agency Alameda County
Health Care

Services Agency

Client (Alvin Bacharach and Barbara Jean
Borsuk)

Contact (Mr. Borsuk)

Phone

476-6600/(800) 523-2222

(510) 829-0661

XXXXXXXXXXXXXX

(800) 424-8802

(800) 424-9346

(415) 271-4320

(510) 820-e468

(510) 676-4498

(415) 922-4740

9.3 Encountering Hazardous Situations (Requiring Evacuation)

In the event of an.emergency, i.e. fires, explosives Or any unplanned sudden or non-
sudden release of hazardous waste or hazardous waste coristituents to air, soil, or
surface water at the facility, the team member that observes this condition 6natt bive an
emergency alarm.

Actions taken will be dictated by the emergency. AII appropriate local emeroencv
response agencies shall.be notified immediatety. rne'piotiie, fire departmen-t, eniergency
response teams and ambulance may be reachild via telephone by ilialing 911.

The nearest hospital and additional emergency contacts are listed above (section g..l).

Personnel encountering a hazardous situation shall instruct others on site to evacuate
tne vcrnrty immectiatety and.call ltF (1) site safety otficer, (2) the project Manager, and(3) the Health & Safety Hygtenrsr ror Insrructrons.

The attached site plan indicates the primary evacuation route and the alternate
evacuarron routes to be used in an emergency situation.

The site must not be re-entered until back-up help, monitoring equipment, and personal
protective equipment are on hand.

Usual Procedures lor Injury

1. Telephone for ambulance/medical assistance if necessary. Whenever
possible, notify the receivihg hospital of the nature of phydical iniury or
chemical overexposure. lf no phone is available, trandpcirt the pilrsbn to the
nearest hosoital.

l , .+
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2. Send/take this SSP with the attached MSDSs to the medicat facility with
InJUreo person.

3. lf the injury is minor, proceed to administer first aid.

4. Notify the Site Safety Officer, project Manager, and the Health & Safety
Hygienists of all accidents, incidents and near-miss situations.

5, Complete Accident/lncident/Near-Miss Form found in Appendix F.

9.5 EmergencyTreatment

when transporting an.injured person to a hospital, bring this site safety plan to assist
medical personnel with diagnosis and treatment. In all dases of chemiial overexposure,
follow standard.procedures as outlined below for poison management, first aid, and, if
applicable,.cardiopulmonary resuscitation. Four dlfferent routes- of expbsure and their
respective first aid/poison management procedures are outlined beldw:

9.5.1 Ingestion:

DO NOT INDUCE VOM|TING. Transport person to nearest hospital immediately.

9.5.2 Inhalation/Confined Space:

DO NOT ENTER A CONFINED SPACE TO RESCUE SOMEONE WHO HAS BEEN
OI,/ERCOME UNLESS PROPERLY EQUIPPED WITH A SELF.CONTAINED BREATHTNG
APPARATUS AND HAVE A STANDBY PERSON.

9.5.3 Inhalation/Other:

Remove the person from the contaminated environment. Initiate GpR if necessarv. call
or have someone call for medical assistance. Refer to MSDS for additional specific
information. lf necessary, transport the victim to the nearest hospital as soon ii 

-

oossible.

9.5.4 Skin Contact/Non-Caustic Contaminant (petroleum, Gasoline, etc.)/pCBs:

wa.sh off skin with a large amount of w€ter immediately. Remove any contaminated
clothing and rewash skin using soap, if available. Tran-sport person tb a medical facility if
necessary.

9.5.5 Skin contact/Corrosive Contaminant (Acids, Hydrogen peroxide):

wash otf skin with a large amount of water immediatelv. Remove anv contaminated
clothing and rewash skin with water. Transport persori to a medical iacility if necessary.

9.5.6 Eyes:

Hold eyelids open and rinse the eyes immediately with larqe amounts of water for 1s
mrnutes. lf possible, have the person remove hisTher coniict lenses (if worn). Neverpermit the eyes to be rubbed. Transport person io a medical facility ab soon'as possible.

o

a

a

o

o
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10. Tank Removal in the Basement

10.1 Basement Tank Removal Procedure

Tank removal in the basement includes the pipinqs and other associated items. For this
activity, the basement is considered a confined space. To minimize hazards and
maintain a normal working environment, the following items must be supplied, in addition
to observing the health and safety guidelines contained herein.

1. Adequate general ventllation: Explosion-proof fans and exhaust fans will bej
located in the basemed. The locations will be selected to take advantage of
any available air ducts.

2. Vacuum Truck: Any unexpected encounter with pool of product during the tank
excavation and removal will be vacuumed bv the vacuum truck. The truck will
be stationed on the sidewalk on Alice streetio reduce exhaust emissions in
the immediate work area. AII vacuumed product will be sent to a recycling
facility.

3. Shoring Facilities: The tank removal contractor shoutd provide shoring
equipment and details before excavation beoins. In addition to shorinq, the
contractor should provide dewaterino equiofnent if oround water is
encountered and is interfering with thle nbrinal tankiemoval operations. All
vacuumed liquid will be sent to a recycling facility.

4. Air Monitoring Equipment: Continuous air monitoring must be maintained in the
basement at all times during the excavation and removal of th6 tanks, and ali
related activities. The OVA ls more preferable to the Miran Gas Analvzer. The
latter is a specific vapor analyzer, while the former screens all hvdrobarbon
compounds at tow detection limit of 1 ppm. The OVA has a hioher ranoe than
the Miran. The shortcominqs of the OVA will be comp€nsated-with Ora--ioer
tubes and PCB kits for detecting benzene and pCBs respectively.

Safety Gear: All personnel entering all work areas at Harrison Garage should
wear safety eye glasses, hard hat, ear plugs (optional), and steelloe bogts er

5. . ,  i

11 . Removal of Lifts on the Ground Floor

11.1 Ground Floor Lifts Removal procedure

Removal of hydraulic lifts on the ground floor includes the sump and other it6ms
associated with the lifts. Activities on this floor are considered to be taking place in a
confined space. All health and safety considerations will be the same as i-nihe basement.
Due to reported high levels of TPH as gasoline in this area, vapor suppressing foam may

wear salety eye glasses, hard hat, ear plugs (optional), and steel
any foot wear that is suitable for wet sr-irfaces.

, and steel toe bogts er
.uv^,i L ;, 1\'fu skltr- li\pl

61_ 6\'*r-1 1
During excavation, soil.piles wiil be stock pilted on ptast#!hB;;;d be
covered with each !he.-" - -=?
services of
tank pit and such information, a decision could be made
on the extent of chasing contamination in the soil, or if the limits of the
coniamination has been reached and effectively removed. The laboratory
results will also be valuable in makino prudent decision on manifestino anon manifesting andresults will also be valuable in making prudent
mode of soil piles disposal.

7
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be used. The frequency of use may be at the discretion of the site safety manager. The
use of a mobile ldboratbry here wili have the same advantage as mentidned ab6ve.

12.1 Tank Removal Procedure

The removal of tanks on the Harrison street sidewalk includes the qasoline disoensers
and associated pipings. Activities here are not considered to be in-a confined space.
Due to traffic and pedestrians, work area must be sealed with caution tapes and
reflective cones. ltems needed in this area will include OVA, vapor suppiessino toam,
trench plates, shoring and dewatering equipment. Conditions that wili necessiiate the
use of shoring and dewatering equipment have been mentioned above. Trench plates
will be needed when the tank excavation, cleaninq and removal are not accomoiished in
a day's operation. In such a situation, trench plat6s will be used to cover the eicavated
pit. This will prevent accidents happening at dny time when the pit is unattended. The
OVA will be used to monitor the ambient air. Th-e reading from the OVA will indicate the )
frequency at which the vapor suppressino foam will be used. The cut-off ooint will be S0
ppm, or at the discretion of the dite safetf manaqer. lt is advisable that a iacuum truck
be on standby should a pool of free procluct be Encountered. The advantages ot using a
moorte taboratory here is the same as above.

13. Asbestos Removal in the Basement

13.1 Basament Asbestos Removal procedure

Abatement of asbestos materials will be completed within the basement prior to any tank
removal. Abatement will be completed via glcive bag techniques

12. Removal of Tanks on Harrison Street

Site Safety Plan - pags 17 .
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Agreement and Acknowledgment Statement

Site Safety Plan Agreement

personnel have the authoritv to stoo work oerformed bv their subcontractors at
tFi5sr-rte if any work is not performed in aicordanbe with the r6quirements of this Site
Safetv Plan.

All _ proiect personnel, observers and subcontractor personnel are required to sign
tne fottowrng agreement prior to conducting work at the site.

1. I have read and fully understand the Site Safety plan and my individual
responsibilities.

2. I agree to abide by the provisions of the Site Safety Plan.

Name/Company:

Signature:
Date:

q
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APPENDIX B
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Site Safety Plan Amendment Sheet

Project Name:

Proiect Number:

Location:

Changes in field activities or hazards:

Proposed Amendment:

Proposed Bv:
Datb:

4pproved By (Proiect Manager):
Date:

{pproved By (Health & Safety Manager):
Date:

Decllned By:
Date:

Amendment Number:
Amendment Effective Date:
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May8, 1992

Randall Morrison
Crosby, Heafey, Roach & May
1999 Harrison Street
Oakland, CA 94612

Re: Harrison Street Garage

Dear Mr. Morrison:

The owner of above referenced property is liable for the people on site who do not have
ploper training. To avoid a probLem, I suggest that you write a waiver for people to sign
(See Appendix C).

Sincerely yours,

Robert E. Gils, CIH #1151
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APPENOIX D

Definition of Hazard Evaluation Guidelines

Hazard'. Airborne Contaminants

Guideline
Threshold Limit Value
Time-Weighted Average
(TLV.TWA)

Permissible Exposure Limit (PEL)

Exolanation
The time weighted average
concentration for a normal
eight hour work day and a
forty hour work week, to which
nearly all workers may be
rep€atedly exposed without
adverse etfect.

Time weighted average
concentrations similar to (and
in many cases derived from)
the Threshold Limit Values.

"lDLH" or "lmmediatelv
dangerous to life or hbahh"
means any atmospheric
condition that ooses an
immediat€ threat to life, or that
is likelv to result in acute or
immediate severe heahh
effects. This includes oxvoen
deficienry conditions.

Exolanation
The minimum concentration ot
vapor in air below which
propagation of a flame will not
occur in the presence of an
ignition source.

The maximum concentration
of vaoor in air above which
propagation of a flame will not
occur in th6 presence of an
ignition sourca.

'"'::51f;'{,Blnserous to Lire and

Hazard: Explosion

Guideline
Lower Explosive Limit (LEL)

Upper Explosive Limit (UEL)



)

)

r-
(,

a
h

g
* 

H
^

R
R

rs
o

N
s

rR
E

E
r

lF
= ilX

il
r=

t 
ie

il 
i 

il
I]

>
--

1

9
il

; 
F

H
ll

 
ll

I 
r:

8
. 

F
'l

l 
ll

i 
; E

!il
 o
 ll'

"'
-'

',"
'"

 il
tt

n
i 

ll 
ll

g
8

$
E

 
ll

 
ll

iiE
* 

ll 
ll

E
e

sf
r 

ll
 

ll
fr

H
r:

 
ll

 
ll

::
iF

 
ll 

r 
r 

ll
il 

f;
 

ll s
l 

le
ll

;S
 

P

fi
H

e
 

ll l
l*

lt
ll

ie
i 

ll i
 I

H
l't

l
n

d
lln

iH
ln

ll
f-

n_
-l

-:
l>

 l
<

-n
 tf

l
i1

7

E
 l

-r
a-

'.l
 l

'-

x
li

>
l*

>
lc

]
m

l t-
T

l
l.

-=
q

t;
il

z
rl h

l
"t

 
,

*l
> IZ

,,
'l

X
t-

A
' 

l.
4

J
s 

ltr
t

.t
> lo I< l> ll

I n n a o Z (t
)

--
l ;U -l n --
l n :) -r
l

C
) n O - Z o -T
l

f o o n

-r
l

- o o n ll f- z

o f,l Z f,) z C ID m -n C
)

il 
F

id
 

tl
ll

 
E

 '
P

 
ll

ils
=

ll

ili
il

ll"
lll lif
ti

ll 
-i

 
il

lL
-=

S
-,

-
:f

 
E

.)
<

 
f,

-

*-
; 

€ :-
B

>

o a a a o o o o o o a



T
 

('
r 

o
 

,.
'

8
9

3
>

r-
<

--
{m

H

o
-C

l
=

a ,t
t

fr
3

8
>

X
il

l
T

;I
Iz

-r
IF

lc
)

--
{ m

F
A

R
R

IS
O

N
 

S
T

R
E

E
T

N
ilN

 
i

fi*
'N

 
fr

'N
i N N

 
5

N
\*

'\\
N

N
\]\

\\N
\$

N N\\\N
Ir t; le lF : A N

cl Z -rl Z m o a -U n tr
] a

I E K
N E l" F r,
l

r b) w fi m

1.
,

td IL l= l-r
r

lr la
-)

-

l-n l5 IO lr l-o It lz I I

lo ln I> l< tH ln lz ta
- t> lw IT o

i 
I 

ll
g

@
il

I 
tl

I 
ll

'll =
tl lll "l
ll

'll
l

*J
 

il
ill o

 
tl

r 
tl

:lt tt
l

I I I I I
.?

F
=

 |
o

- 
|

;;
€

l
5

-i
€

=
 

|
-(

D
-l

o
=

 
5

- 
|

;r
p

tr
 |



>
.)

t\
z

>
 

--
t

-D
>

o
o

n
n

la O
I

T
n 

[-
x

f- c} >
('

}
<

 
T

rl
>

c
)

--
l 

c
H

T o
m

z

t-
u

rt
r,

8
9

9
lf

,=
9

=
tt

6
u

'-
ti

'
d

H
8

rP
fr

i;
l

I>
-{

O
 

--
l 

-;

In
c

)

--
l

F
I

ff
im

>
 

F
l

4
{ 

=
ff

) 
-n

)

e
 

P
+

>
 

fr
l

a"
r 

tr
t

9
 

P
T

'1

H
 

@
9

-.
.i 

c,
rr

' 
fr

F
 

t't
''

H
'r

F
'

m
u

)
ct m z

tr
\ N o z 'r! z F

I a q m

re € E
t-

E a>
c)

<
=

"
1

(r
)o

c
=

+
(D

T -D n o --
l

t-
fl

{-
) o z _r
|

z rn E a -U r) tfl

E a l-f
l n z -l - rr
l

T
rl

-

-r
l

T o O n T t- z

I C
)

N



a

l"
 

:-
i

- 
*-

{

*a
fi

a
g

E
g

a
m

T
q

s
id

'=
;t

E
X

is
*s

fr
r;

i;i
il

:f
iz

I1
q

iE
9

:i
i :8

5
T

H
F

e
;;

if
if

i;
8

-r
fr

..
,

[,
ilF

d
F

q
;E

;f
iF

F
P

 
C

IE
H

E
-,

>
l 

F
F

o
m

h

T
('

ro
o

o
7

,
a

)>
>

>
tr

<
o

*6
z

a
U

)
H

rt
t

d
E

g
f"

t 
_T

.

>
x

fr
€

;t
tr

>
--

{
O

-i
*

rm
.)

|-
II

a o

u fl

B
ffi

o

# € E
' E
>

m =
c)

<
:J

 
-"

1

lt,
 

o
C

-

-
+

o t i z rr
l

rr
l

o m -n B

>
 

tr
:

d
j 

if
i

I 
., 

'

e
 

E
+

''
 

5
fi

l-
|n E
 

p
m

->
c

',
* 

r9
m

A

H
r

F
'

iY
t 

(,
)

t! T
T

I 2

o o f o z T -n 6

oo o a o a

+

g
l=

t
#

Y
o

r
-r

tr
o

S
r

L
t

"F
F

,\ a
1

)
:4

!
t?

6

;h
i.

.i rq a n - rr
l

N T
rl-U -U n

m a T
rl

fr
l z - fr
l rr
l

T
_

-r
l

- o o n n f- z

o



F
IA

R
R

IS
O

N
 S

IR
E

E
T

r(
/,

tr
'

8
9

*
lF

5
o

*e
l

z
a

U
I ,t
o fr
xE

'9
fr

+
;l

rr
>

-{
O

 
--

{ 
-;

I 
f']

 
c)

I m

o o

. I s I 5 F n fi ft ! B q 3 ,

o E t n n F r
P

 
lu

:E
>

 
H

* 
--

9
r 

.,
:S

P
R

a
:<

'#
d

H
rH

H
-i

;
Q

=
n

-!
U

A
#

=
"+

+
s

I
--

 
fi

H
:>

(
)

 
-

a

z
o

d
 

x
 x

 +
 2

9
8

 
?

2
F

=
A

1
 

>
>

rA
>

A
--

:m
-

:P
 

9
9

F
H

2
. 

li
e

E
e

=
 

f;
R

F
o

>
 

t>
s

E
tn

 
<

<
o

J
fi

 
lt

T
!

#
 

:.
9

jj
F

 
ft

fi
fi

n
 

7
6

: 
+

r 
F

r-
 

fr
m z

6 l .l
l

n
l I

J i R t

o a

z. a,
l F E F

I 2

a a a o a O o

F
, E f, l 6

rc .A

- E
= E
>

m

r'
jo

C
-

-= -o O
r

-
+

A N-U T n o -l m a o r i-q

. t
'.- { 6'



l

II ll F
 ;

tw
 

ll

ilF
rq

 
II

ll F
 l-

 l
l ,t 

ll

ff
if

fi
H

 q
H

>
 

r>
e

 
E

+
; 

:$
9

 
Y

"'
6

 
*P

d
l 

*x
n

il
i

P
 

ta
1

6
I

ir
o

H m z

F
tn

o
8

9
9

>
T

<
-{

f4
*

o
-6

z
a

a rt
'

fi
rH

>
x

fi
n

H
>

!>
>

d
ll

5
m

c
)

t l+
b

td
 tH

II 
12

l=
 ll F
lr

lL
n lf

Ir
t l

ro
t>

t F
IT

:l
= '' l
g

ru
lo

Lr
 |T

't lfr 1
7 l-
{

I

|r t> l--
T

r

lr 6 tc
l

1
7 t- l"
i

l-.
--

lm ln t-
-t l" l> n o F
rl

lu
l

l> la tf
l I> v l= l- lr
it l6 l-

T
l r o C
)

_U - Z

lo IT l> l< l= lC
,

t7 l. t> lc
0

JT l* t, l.- l-
N

I I
s?

7e
l

;;
€

l
lie

- 
|

;iF
>

 I

ll f
fl 

lu
l

ilF
 ry

If
fi"

.!
 

|
tl 

ll]

o o a a o o



F
$

F
>

T
<

+
m

H

o
*E

l
z

a
(t

) 
-

ri
' fr
x8

'P
fr

+
=

;
I>

-{
O

--
{-

5
m

o

-{ rr
l

H
^R

R
T

S
O

N
 S
T

R
E

E
T

x
 F

ll
 

ll

F
H

lll
l

'll
''"

'"
*u

'"
.-

il
ill

l
ll'

ll*
ll

8,
fl

l> lE '

N S

tm
E

t>
>

lm
F

tn
w

IC
)F

lm
 [D

tz
D

tn
z

l-
<

 I
tr

,
tn

H
IX

ro
I*

 
F

q
t-

r n l'l lF
) 7) f) T I I I I I I

1"
,

IF t> l. l-t
r

lr- lo lC
] l'l-n

 lo
|-

ln
lo

 l>
to

 l<
la

l l
.-

,
ll

z
lr

l 
lr

)
l!

 l=
lz

l-
|; li* ll- l' I I I I

ll 
l+

,\ ll
ll 

J:
* 1

l
ill

H
ll

ll 
.li

 il
ll 

Jc
 l

l
il 

T
fi

 1
l

ll 
JR

U
 li

--
LL

 Js
 lJ
-

s?
F

=
=

 
--

r 
5.

1
9

-
-r

€
-6

E
^

- 
b

-

;-
 E

+



a

o

ACCTDENT/tNCtDENT/NEAR MtSS

Date:
Time dflh-drde-ntl-

Name of Individual Affected:

Description of Incident:

e

Remedial Actions Taken:
o

1 ( Hospital:

Witnesses (name and phone Number:

a

a

I

Signature of Person filling out this form:

t (

O



o

(
o

o

ACCTDENT/tNCtDENT/NEAR MtSS

Date:
Time ollndde-nf;-

Name of Individual Affected:

Description of Incident:

a

Remedial Actions Taken:o

o (( Hospitat:

Witnesses (name and phone Number:

a

a

a

Signature of Person filling out this form:

o
\ -

o



o

Appendix F

Project Personnelo

o

a

o

o(

o

o

a

SCS Engnieers

Proiect llanager

Field Team Eng



o

BENZENE BNZ

l 'i
ar

)

o

o

o

w.rn bn

Y.F . lr.dr..d. F td{

Fiic

v r F r u y r + r * l 9 d 4 n . i . E b * r . .

Erporur!

.4t! ' l0lo. ' . i 'ddid'
' ' - d g | . . | . | | ' t | i r o n ! ! ! f E ' ' E . . l 6 E ' -

| ' . . l f 1 c b ! r | * . . * . 4 d o a : | { . M

F.*;sr.hddd'.ordtJB

t 5*4-LO*.J.r vrF r C5\

W.i..
Pollutlon

s'tsFu! io loJAYrc UFE n vEav Lof,i @{cEi{tnlt|o{s
x . r b e . r F u f . . b * r d -

rr.d'b..|h..nhF.|*.!n.ofi€t
k l ' r . | 6 . t 4 r t ' ' r l a . [ 1 6

L lEllfoitt l! D|laI ttt

c.ri.T..- I.o'.drl|...rt
b, roitth niirr.t tt

L ua&
ti c.i.adt Fbrri* rord

t ql|rc L DC$auDoit

rr g0 C..r.!.ty C5: rrtu

l, E/ria D.dtrtrrt lln1ra

t.. C^a a.ltr Lr ?r.32

{ otltttttu ltiltaglEtgltcl
ar trrr.d t .l- ta..! rrbn

a! (r.b. rrdlr* nts rrsi rrra.

al

I ffIlir|l/tutlt
t-.ra t.r.nt ria.r..t riirEidr iF. r*., -robd - d r rfl n*

rrtrt .!rr.de n'br r ,a* to'.i d:!i-r iria|. s to +.i ,$i
trF€trk .rir e6.rcr-..arf

trea..- a.rdr ar-r Uri- -.|t\ r-. t-td t rrt, *r
r*r, tftl-.r cr cttEb.r.6.D r! r-.ar.6..11

tn*rr t a*-rt l|(fi: tn r$-. rd tr Q rld -rr ffi
Graiti.d d.crE rs dr ai\ cYEa Lh dr tdy c rr- r rner !id.
trul^tot| G J6 *M rm.-l.rt. Cd.trirr! F rr!*r..'x!r t
ror.4 ar,r e.d.rdl d*r* df-

idr io ffir u.r.ta rn r.a\
r.gr t lt .-..r G,6 * r.Ar - & b La .trh

rF. |ort ri.rl af-Er- I rs'r h |tn mrrbr rs.r n'.r -. tGr
d .F. - .!r.rrr ir.d trr dr-r I art'n

r.hr t r.ad rrr-l q-dG rru rEc i I..d F.drl. dUt
m. tuy *. d'rI fn id..rt d.r atr

* tHdt.It Fr

t hllfi u ll

a.r h.' t rn re.F cc.
iE *ttd lht b ri lJi tJr
rl .r.Irq||Irhi .| nE or.r'-.,

b q ' d b d *

ar th a'baat{t rFr rd r. b

lll a.d.r rdt r c..$l&.!
tderdtu

M.l|9dto'!lnt$h..|
ar hdn ,! rlrl..|n-: loe-r
a.a ar*rAr r|''ii cLr. r, c@ o
.! aunin9 ir.: e 0 En/ni
a.$ Ad.a.t trd lMlr!

a.rr a.r.rinr't lr E lr.r Lrbl

10. t{ tato ts$3irqr ooa
t!..rb!.+ba_o

tl |ra,lm q,lssraltrnol3

I.t c.a. d tlrd a.t,.||.rt

irr rrs r.ra r.ti9 F art r*

c.r.r..r a.t.r

Lqnd so5 k  i  . . . . - . . .  1
9 r . . n ' ' ' ' ' ' ' ' , ' . ' , '

r r n . r o e l y . . ' - ' ' ' . ' - - . 1
r4 . r l .on  . . . . .  . . .  - . . -  t
r . . t r  E  rd . - - - .  - . . . . . .  3

On! qr.d.- ... -. 4

s ra* rq  . . . . . . - . . - - . - . -  o
rtt rtr lsi c-tr-.b!

c.rF GH..
H-nr  r r r !  c rd . , - , . . . , . . . -  |
fb 'n td t  iR .d t  . . . . , , , . , , . ,  - .  I
a .6 t  (Y- . t r t . . . . . . . . . . . . . .  o

?, cJ|lr|ftr atlmvllt

'.r.jr''r'u{t'd*r5d.{..
t, hdrrt !i' Cffi r-* 15

tl drr ortt-rF.t 5|&
t a ,.|rn|Jt lad r.. rda. rd

6r*t5.F.td
tr .dF.bl* r5 F.tri
t h*rctbrl...*.r

rr r.! ldo tt-c-n b
'rd!! (tr. dr.e

ti$* t |r0 o|Irta nEnl9

l ryhnt . rc ta l -

ln r t ' - . r . c -8 l tx

aafr-a!'c-r?ari

aaltf - iltjC ! &-l.l

tlo F . .lt -i - ar ,rrir

.., d'rr16 - a-cl rrr .r i!!!
$.t lJitad l-il.El-

5, rrt-rt - 0.d r/t I :Ot
|rrr r.a.. t bl l-- rhG at
lrrr br.at*r*.rE rF-t

[-d rI.r r-.-r
r c a r J ' n - r r d t t

lbr ., Ci-d-a -rt rP ff/rD
- -n dt . --dt6 t r0. Jna

r-.r |liri-Lr rdrr.r
l3 J !-rb ttrr.r
13d-Nr*tFibr
lb - htr{t.ut
l*r ltt O.r iq -5.
a.r var tcltF

- 
I tfiII nougnot

I r'tr/a 't dBn-arrH

to Fn/l ir.r-lYL/F -f
a, r.:rrr t-tE dr. 's 6..ra
ar ||.l.lr..l orF arEg P!

ara t.aGh(-irr5!t -e

I |rrffi gt[t llol

r(rrtar ---t1i
f|'a.rr*ax -----4. t
t Er -lt+*
it 11a- -,.F+t
n .ad

a.r a..i. t+.r Ot-
al art ^Ht a5rattdl
a.a U-rari--d

to'tll

ar

o

o\

a



12.11
SAIURATED UOUID DETISI'Y

12L
Lloulo hE T caP cnY

t2te
UOUID'HEFIIAL COT'DUCTIVITY

12.m
Llouro YtscosrrY

(d€Ore€s D
T6rntEr.tura
(d€96e6 R

Bdtish lh€nnal uril
(d€grees D

Bd,sh ntert'El

aQuar€ lool.F (degrees F) C€ntpots€

55

70
75
80

90
95

r00
r05
1 1 0

120
125
130
135
'140

145
150
1 5 5
160
t65
r70
r75

5s.330
55.140
54.960
51.770
54.580
54.400
54.?10
5,1.030
53.840
53.650
53.170
53.290
53.100
52.920
52 730
52.310
52.360
52.r70
51.990
51.800
51.620
5r.430
5r.?50
51.0e0
50.870

t5
50

GO

70
73
a0

90

100

394
.396
.398
.4m
.403
.a05
,107
.409
.a r l

.a16

.418

80
8S
90
s5

100
105
1 r 0
1 1 5
120
125
130
'| 35
'la0
tt5
r50
r55
t60
r65
r70

368
.98t

.062

.s50

.944
,qr7
.931
.925

.9 t?

.900

.893

.887

.88r
475
.a68

60
65
70

EO
85
00

l CrO
105
1 1 0
1 1 5
1iD

-?21
.693
.665
.534
.612
.588

.511

.521

.187

.170

.453

.430

C,122l
soLuBtLlw tlt WITER

1LZ2
SATUi IED V POfi ?RESSURE

12,l
SATURATED YAPOi DEFIW

1221
ID€AL GA5 HEAT CAPAC]fY

Temparat re
(d€sls€s F)

Pounds 9€r 'lO0 Tenieer!lure
{dEgrc€s R

Pourd8 p6r lqrar€
hch

T6rp€rarura
(dog'€o€ R

Poifids#r cnic Ie?rE€rltr€
ld.rire. F)

Iriltah Ornnal dfi
9€r porrn+F

.180 50
60

80
0o

tm
1 t 0
120
r30
t40
t50
'r610
t70
tm
r90
2m
?10

x0l
1,171
1.535
t.9a9
2.547
322?
,r.oa9
5.tts:l
6.201
7,571
Ll87

r r.060
13220
15.?o0
18.52t)
21-710
25360

50
60
70
ao
90

lm
0

120
130
r40
150
160
t70
lao
t90
m
2r0

.01258

.0t5it9
-04t00
.02681
.0371
.oal96
.05172
.0631t
!7652
.00tga
.r0060
,t2980
.15?m
.17850
20750
23e70
275.o

o
25
50

r00
r25
150
175
N
ZE
e50
275
300
cI5
:t50
375
,llto
afi
,l6lt
at5
500
525
550
ns
@0

:04
2t9
-Ba
24
5l
27s
-?88
fil
.3l3
325
3'7
3,ag
380
3?1
3al
3012
.42
.112
.ra2t
-r(tl
A4
.{4e
.,t5?
rac5
17a



a
ETHYLBENZENE ETE

. ( F*-
fbd d .* FL"'*, ifrrt t*., . r!dJ.!a

*x' t 9c* d.dllrd tr"'r .r. ru d |'& 6cort.9

9v ri enf @ d ef tr dqfu'

5!r (4sl. .rn q '.r llr b
db.n'ld6fuFdr'4|
i & t e i d h d D d \ 6 6 i d F ! u '

Fir.

n.,s..|.|d'.|FdqE,
v F f u ' . s 1 . . . ' . i . d . . ^ * 1 o * J . .

Etporura

h { L ! ' t . ' . ( d d ' E L

' t .d'9 i- EF- 9{ tld irrF.rd
i h n r r g a t u  9 E d 1 F

i . @ M ' n I ' d f u d f u
F E t u . d f f i r & n ! o r , , ?
rf rN Eras, rd drd. F .{ ,r^
t lw^lLoYvED.d r.F. co{sctoJs n* lrF h rrt

DO NOl ridrc€ vor. r€

WrtGl
Pollutlon

x ir fo raJArE Ltrt r vEFy tfr coJcE{riryrors
r . ' r - r 'q | | . - | . | | . r r . '
rb! t€r '$ ."c iid,. drdr.
r@t .o...b .i Eit {r' tur6

I Itlfotlt t! oEa ltl

lbrc-.rd*rLidl

orrt!ttdnffi

z ltttl
al c.La.rt Fa.irS rqi

I OGrrAt oEr|rT|oG
rr oo c-riaart cE rri|n

i, anr C.|llcr'oi
ta l',rr E rt r :ta/ltr5

rr G[ t rrt br 164r{

a. 0t3t!v !u tt t^gnn'lcs
(t trrtst b t-.tr..t !b.

t

l' fi^tlr fiAT r!!
t-dr ti...i.r ir||..* Cdsrr- ldrir w.rr i.y r!rt-
ar;i.. t-..rra lt-rt rr*. .E -. rrft,r .t d, iE-! ary*r

E-.'rttsr c F lir qr- hirr r.-. n E.}li rn dy€ t*r
l r.r - CaR rr|A Ytl{r ra llc! @. ffi €n b rsr -, t- t|,r

o.!ei.(rrFdH*rt 9rr. I tlrna.r.r. art .iht r+&r
tlcc3rE {: '.r -*r !t 'a6 drE't +Fdrr r|'rj h r,r .q u
d-ir r-.E* 3ur  ro aYEs ts!9dr rar *t t rr' d ,r tl! rrr 5. qr-)
ri Fn€ rrbr -a rd d, 6.'ir5 c5nrrt.i@ ,r..

lH !fi hrr r@Fn
a..tt6rl*r (* ,oFn ts! m
tdtt rts* G'i. t tA. ! 0l b 3 a^c t{
r- t .Hr ll! rd d
b.. {..alFh Gr-E!l* rsr -. n*- r'.gr r*lr rd FFrJ rr

ft |lln dFrid rd--r tt.iG i -!E-.
a||3 - E rr-r cb-Gt d- rErt .r ar -h.ra rr-td t n 6

dsr €r4.rr- -dtt L^ o !n 4q'

at

tt

a. tlr( M:tatos
'Jr tra* e-t o.c: art Gc
tL'-rJnE5&r.oiar:
tL srrarr*r ra,rt rdh ldr

d6l, tf r€. -r-.r.d a

tr. Ilr||$arrrtl ^. rrt |.{ b r.

.Fri|'btoicri.'rb.
'E*,*.|d.'lw.reg.nld

a.i.rb. h Et vE a r-r- tr' -

.lwa6r|0,d!'d|1.'^l.dt'
hr bti'FndisF
Ih'tc.||.'!elFnEnI

to. tlllm llse3lltfl Dorot
lr- r€r ^-r..i rlra..tl

A-T{'

ll. rqirlo cralgfrailloit

r!.r ad .r t-J rrrr...-

l|r r r xsd lr.thr t li r.b

C.r+.t rnle
F .  . .  .  .  . .  . . . . . . - . . . - .  . . . .  t

l4 !ss . rd ln .d - - .  t
tdd....-..-.-,--.....-... I

,.^ir@t...----...-,.. !
rq.b. r@t..- -... t

Otr hL--- r
w.b '''--,--.--_. o
sar id.._- o

ru Fl rbr csr!.rd
*t GJlH.rt

i|lt, rtr! lL,- I
frErdrr ti.4- t
i6ir {Y.ad4 _ 0

t, cr{tllcr|' ftlqlMTt

.-dl,''nru-|5e|d
t-#!.n! cffi rl.* ro

rdt a,t rEr..t 3-r
rrr'&lr {5r br.-ti

t arh.rr.st rl.r FrH
E.lra.l tdtElibc

Hdt o.[ ,sr Arri5.

!l ;|ltc^t ||0 cltrtrc/|r |l$lrnar
|r.r F rEr.r r.ic.- r.t

rg a.hr, t{t* rc rt
rrJ a-t t 5r a r.r

t r l i r - r t tc-or i

- r rT--- { t - r r l . t
€,4 Ebn-r-C

GrJ!.f-taSrrc-art|x

,at r- - ta -r' - Lr g{/i!

o.*7 d ,o.c orri4
u! Uda lrs. t6Er

ll2 or-/6 - o.aae wft r to'c
|l, rlra lf,li.e ldoG

,aaao/d-ot*{ ihr

rtra rt . t-.) ar.rr. Orrlrr

t '  * . r l - r . | - iqrFl

ll,n l5lx.a t!--:
t'r. irra - -r d/a -

|'.|, rEr a Girctr -fl,rt' brD
. --7t rl/t - <t!! I t0. JAi

iat. l5.l t-r-! 15 FH
|l.ll |I d aarbr 16 a.lrr
||.ril 15 -tffi- rEFh
'ItlI li- , tgt lA rd r:*r.
l'-r !|t!t hr- 0o rs r-
itlt HlFtrria.*

I tllu tlultn

IF E vb.rattr-/r-r --
a, r.r.rtl YorlrF br d.nU
a.' -.eHOrF. D6dtool

rl3 Ow).5 rj.
!a ta..t crlr c..*d..r 'd.-r

I la'lie tfort Tfi

rr Or- d,urt a-dr art
LrltiFr aqL: a!r: FrE

r, -!F r4.*ft&ar
u H &itaft rb 'lrrrr
a, '.-|r q.n |r,r r-.It

r tr[ ||Ir!E orL.a)
alt *r-lr}-Ail bl!ld.
a-lt btr|tlttr o- Lc&d.

o

a

o

a

o

I

o

o(

a{

o



o

a

o

o

o

t

o

ETA ETHYLBENZENE

12.17
SATURATED UOUIO D€IiSTTY

tztt
IJOUID }IEAT DAP CrfY

't2.19
1JOUID THERTAL COIIOUCTIV]TV

125
uourD Yrs@srfY

{d€9re€3 F}
Poon& par cuuc

toot
Tenp€rebrc
(d€gl6es R

Irirish thennal unil
PCr 9oundF {d€gr€€s D

gdtish th€msl Tomporat aa
(d€9r0€s R

C€ntipds€

,to
50

70
a0
90

't oo
1 r 0
120
130
140
t50
't60
t70
i m
190
200
2t0

51.990
5,{.680
54.370
51_O€O
53.750
53.430
53.120
52.810
s2.500
52.rgo
51.E70
5J-560
51t50
50.010
50.620
503r0
50.000
49.590

ao
50
60
70
80
00

1(r0
l ' t0
rm
1 3 0
140
'| 50
1m
170
140
't90

N
2ro

.42

.404

.ll07

.!o9

.412

.{14

. { 1 7

. a t 9
-121
.42!'
./rir6
.{29
.a3l
.a3,1
J35
J3S
.41
_+r3

-90
-€o

--+0

---,10
-30
-20

o
't0
m
30
a{t
50
60
70
80
00

1m
1t0
120
130
1a0
150
150

1.065
r.0:f
1.0.17
'|.037
'r.0?E

1.018
1.009
1.000
.990
,0E1
.971
-*2
.953
.e43

.921

.015

.006

.t9€
,E87
.677
.864
J59
349
.E40
'6110

a0
50
GO
t0
60
so

100
'|  10
t20
t30
!!|{)

150
t50
170
r60
r00
m0
2 t0

.771

.719

.G70
,626

_550
_514
.4aa
-461
.436
,r114
393
.37{
.356
340
323
3 1 1

( (

f,1221
SOLUBILTTY N WATER

722'
AA'URATEO YAPOR PNESSURE

. 1U2t
artuR^tEo vAPoR o€fas]tY

17.24
IOEAI GTS HEAT GAPACI'Y

T6mp€r!lr'€
(d6!roes D

Pourxts p€r lm Talnpoaan ,a
(degr€6 F)

Podxts Far aqara
hdl

ldnpe..ture
(iLgr€€3 D

Foun6 p€r etic
toot

Teip6'gn r!
(d€gr* R

8'lli3h tFnnal |'
9€. F.rfi4F

6A.m .020 80
100
120
140
1m
lEO
2m
a
24
260
e6o
300
38
3,40
3@
3An

a2
-370
.H1

1.071
r.tt3
2.64:l
g95it
6.717
6.147

I t:t0
r5320
20.a10
,5.7:rO
3{i60
a3.800
54J50

80
100
120
ir0
tm
r80
200
2m
2&
260
280
3m
320
3{O
360
380

,o370
,00654
Jt099
-0i767
.02?34
,01087
,05c26
-08363
.1r520
,15510
5490
?6570
-gtgro
12620
52?lj0
.6a720

-a00
-?50
-gm
-c50
-{00
-l50
-r00
-60

0
50

to
r50
&
lstt
3m
350
4)O
450
50
350
G00

-.@7
.0?6
-060
-of,'
.r25
,157
-t0t
217
28
274
.$l
gn
35:t
.317
raot
.124
-445
157
A7
j.7
525



o

I

o

a

G

. { (

C

o

I
. \

GASOLINES: AUTOMOTIVE (<4.299 lead/gat)

lNd"hd c.5?.- bFr c.sr.r o.ro.

Fb.r orltr trdrs, rnt {F a rdJ..a

S4i oi e. 'o w€ .E oL n. tudd

dll.rd.@€ds19.(ruln
M l ' } b l h r r \ . d ' d | d d F 4 o l . o s

fLlr!..d .rot |F hr dr *d

I a?. .a' h.4'60f ori.€

Erpo!urc

Id.rhJlgn.t'.,9..
' F x E n g . c n d ' F 6 t 6

j h l b . . l | e | g a * n n .
i"^ftbbfu{Hdol'ao|nd.,s:

rF /x rY!S. h.r n rd @.id fid,
tr s$ ^.rorF! .d 

"e 
. @.rsoorrs. n€ iff r,- dd

m NaI rNDlrct vo*inr€

lristul ro aourr uFl r wiy !o{ oc.Gr{.R rrq{s.

s.r b. altl@ i . .r.r fr h.ri-

r54 bor b.b rnc ridi..dtd.k
rhtit 0r.,116 c ndr rB 416

t. ttstoist t0 &sa|lltGt
O- t-Fr- |.nE h..d)

r.6 -r!,[rro bir.!.ly

I t/tta&
c.r.ldt Fr.'nn$r. h'n

1 Cill{tt lfitaitt|ots
1r OC Cd'Ftbltr lL. Ldlw

rtd..4rbr' $tu!
lJ aqi- (!kn- o rrr...tsrl
u ro4rr o..rrrd& a.r/1293

a.. C 9 l.ar.t' a4 hL d.v.r.n

l. olsuyrlu cHrNmr 'ttas
..1 trrtd bt O..*r..! Lhn
a: c.ra c.6r lh

t tt^ux Mam!
r.r t .srd 'Effii aq.tnn* r.6. r.rd6, t6s
rr ryl'!'|r. t ..d|! r4-t

d.'.4'i(r.r dffd .rq. q*fr a'-wt d !.F. ,r, rb -d 6...n i-adi,
.d r@r{n@.. h M kt *, !r.fi..a dr|.,i,r-dqy,,-t thn
ftu't.|rrek h.rd\.4rdnR e.dic. FrErr.d.r4 d, r|r,
red .. tdr.$.a.s*a rr r-r€t s*.ic ,r, 'r r.$r., tr.ri-r

at lfti.rn or tp*a i}|Aurbri: ,xpr ,.ahin rr, .dnrir, dxrq -k- !-
rt I rq|, a h rra. r€Esit r. ar nol tdd E ihr: dor dr .tE/d !. rt{.d t!,
.bd..) I Frt'r. .|l.niry t -.ro.d €yEE r-t ri$ ..ra,i q'dt, or -, !|(ir
rf. oi .'r. '!r' *b ral -. -tr.

r,a llr-€*r r'l|t Yd.. o 6
ar rn r 16 hrftr! t5rrl !6 r !. n n r
aa r6et b rll d..r G..4 a tDr - ol b j ana!

l, Ys.8rr) }lrrtic:rrrr'sc vq6C..aari--rr9crn.F,'+n,
nfr r F{d r' n|cn brrrhr rL.tr-! i i|wj

a, r,r$ra r r.5 hrri dr.-.s4 |1116 |E'd f rad 6 .b,'{ .,i .ro.rt b
ff, nr dd rE't, ri 'd.ia d rr -ir

aro Olc.ln.!.t.r!56
atr aax Y*.: D.D d.v-!a

L fut lll tos

a h . ! - l H r h r ' r . i . t i r
Et artEra*l. Aarnt Fdh a^cr

I|r Etlr-'rrr r...i. ror b b

lF.5|}i.'r|'lc.rnA{d..

a.r'vb. h lrt: ve . h..td rf. .i.

-,a..{fu'ni.!}b.d(

irin€,i rnn9-rF: .5rr
lrett-r xsnr cL$ r, c'dr D

lr*r/frH&btirtdoi

ed t.r|F{rr.: IxL d .v.r.!.

t0 lr ut! tsti3ltatl ooDt
G- rL'! lrnd *rnr...)

u, tt utD ctls$rEarons
rr.r c.a. .l r*d r+ft.:

tt., rrs hEr t rllrrblr.

c.bodl F.d.r
F r . ' ' . , ' ' ' ' , ' . ' ' ' ' . - - ' . ' - ' - . ' ' ' ' ' ' ,

L4n e so.d tnbfl ...-.......... !
ft.o.r ..,. ............ ------ . :

Hfurqj.ily' ',.--'-' ' ' ' ' ' ' ' '1
rrF!. r@dly.. ..,,...* . - t
^..trtc E r-r....,. -....,,...., . 2

(l': Ornbl .-,---. O
w.8...,...............---,...... O
S.n i..dn ---,**. 0

rrl F Ar5rr csrarrn
G.ir6 cbbbl

tr-h H.d c!.)-.. t
tu rd.lr (i.d)'.- t
tt-rrir Ord,- o

t ctalctt lt ctvm

a-.nvir ''1n| }dr x. 'da.
addrir 6 c{I6 rd.ir.r. tso

sry arila ldrF.t Erbt
.-45,E ^..r3 rr ,.b .a

t rt*rr!..r 15| F!'rt
Harb cr ktr.d*

t .|.r! hr i.r neit

!!, t!E[ att clflF{ nonm$

rr.! airqtinrl.!d t.h

13, i..q- f.||* ruliF
rrJ a.rra,ar|.r I.*

- a-rig.c - s-{rrx
lr ,+.r5a t-n tt rF d
l,I qiql t E-*rGrd Frrt
r2, glrdaw Idr:rl

o.7l.l n dc {rcirt
rU !t||d lrr.- tr*.r

- oor,--o.@ xrn .r tttc
|lr LlSra l.i.. frr.rt *t

. 00.0--4.061 |rr a to,c
llIO tF. lO-t tr.dr: trrit La
irrr id. .. l.di. r- .r tF la-t

tdt i.Ga
lLll L-d|ln, h-Er

r$-15 3r/l - tr-at rJ,/!
-10- f . t r0 .J rE

ta€ t-r.aGirtr- tlo lira
! -ro/.& qr/o - .r! | t r0. Jna

rtl. ||-r.1o.r.!-m* t|d ,.'H
t'.ra tt l.. Lrrrr r€ Ftrr
|r.l| rbt - f.rF-tt* r- r.r5l
lt-ll lb!.arrt chrdi*
|la r'!|r|aL- b. l!..d.
l|tt a{YFtr-G tJ F

r tatlr arourrnol

3 FolL rrllr{. rr-iJt
.dr.tL/t-, d
tr nE/1/2. |l/rrr. adrt .t
.hrt/tL/rt r*

u rftrr-i Y.ndtti 0.!. d rvrrrDa
r, ardt . orrr- tiE . tFo!

ar a..d cdt Cffi.tbr tffia

I 5l ?ai0 ntotl,l'|ot

rr .l* d Arlt: v.'io..dr tut i
.fuy'.dld|.c

at !ttr.r. trFr.rr+ lrfi
aJ ri.r fti*lrc f5 tErorr
ra ld!: Or- (Er 5st d

a



o

a

a

a

o

O

a

O

a

a

GASOLINES: AUTOMOTIVE (<4.239 lead/gal)

1217
altua rEo ll{tulD D€f€lrv

t2.tl
]JOIJID ITEAT CAPACTTY

t2rt
IJOIJID TIIERIAL CO DI.,CTIVTrY

t2ro
uorrD vlscoSltY

T.flparat .
(d€!.G D

Pqndi F a,6h
bot (d.(i€6 R

Brilish lh€nnd wn Tarno€.8t a
(d6ri€s6 R

Brfi3h f|dr'lll

l.atfiat€)

TafiF€rEur6
(d€!{€6 D

C.ndpots€

a5
50

60
65
70

to
85
co
95

tq)
t05
fi0
fi5

46'270
.r5. r30
46.000
45.850
t5.710
43.560
45./rO0
452aO
45.080
44.tr0
4.79
u.5m
44.390
uzto
{4.C10

10
15
20
25
30
35
ao
t5
50
55
€o
G5
to
t5
80
a5
F
05

tm
'| 05

.459

.$2

.a5a

.a67

.170

.172

.a7s

.178

.a€o

.aa:l

.486
-484
.491
,rt94
,495
.499
.fi2
.4a
507
.5t0

ao
50
GO

EO
eo

100
't 10'| zt
130
tao
150
r60
170
r8o
t9o

.900
-89r
-84:i
-871

.E56
-417
-dla
.829
.B2r
.t12
.8d]
-t04
.t05
.776

,16
r.a
30
5?
54

58
60
52
6a
G6
68
70

71
70
7A
to
t2
u
86
E6
90
e2
el
t6

.521
J1,{
.97
-500
.49i1
..47
.4al
.1f5
.469
-4dl
-157
ra51
.ilto
.,140
.(5
.,€0
r21
rate
.at4
,al0
.aos
IM
.39€
391
367
382

(r

( " '

C,rlll
lourauTY f{ warte

122
SfUhA'ED YAPOA PBE8SURE

iE-?,
a tuR tEo Y Pofi ocf€lTY

7224
oGlt o 3lc.^t c PActtY

Postds F lO0
Eg|Irb ol rald

Tonporatr€
(rto$.os F) aq,ara trafl

Tanpratra
(d€dt€. R

Pqn6#r oiic Ta.r?€r fr
(d.er.6 R

&ilirh lha.ital uli
Fr polJn4F

I
il
s
o
L
u
B
L
E

D

T

N
o
I

A
I
L

B
L
E

t{
o

P
E
R
T
I
l{
E
N
I

D

T

1{
o
T

A
I
L
A
a
L
E

a



KEROSENE KRS

. (
l /
r1

*ror rqn cddlo

| b | . k I d l . e € d t r : h r r e d j . l . ]
N d n ' | d . h . i i 1 . E p . [ @ q l l ' . F E g

Flre

Erpoaur!

FrF $d* rss nr mit or rd,
tr rh ar15 bk nddr *iiid tu
tr S*^--o^ro.f, d-. COns4OuS u4;6r &4 rrr

m Nct rNDuct vorrddc

Wrter
Pollullon

D.iertu b .{e i. . n|ln Fdrloc
g.y n 4nc.u I r .{d rlr fr.rs.

rront 5€ i. fr .r. n'drd. oiqr.
t6!t, .c.'r6 6r @.!t ?!b tur-

t. tt5F0t5( T0 DtscNlrct

G.. a-pr- r.itr.- rrr*..I)

crlEJ.m ttrdr h|m

tlltr

I CHanttl Dt5t6Ml0ts

!,r co cdFdir q- |r<rr€
rtr'lErn ' vint

r, ao/rrr Dr.rtdrrr 3.!/r2a

r, c^l krrdt l.i ,.464

{ o.s!n,l|!U girUq|Il|Sr|cl

ar irtsr ari F r*.4! lrqrc
rL c&c&.r- !rari16

I t|t|r |r utos
ft..d4 tbHn aclFfr rrc .tv! rbd r!d.. F b i.E
ayDri.d *'hs Erd' Ys. .l. -Cn Jifti d.F -d r. lieit trilr-

.!dr.r\ r *- hro 14. u 44ig c--, .,ra rtsy d-.1(+4 rrdrt

Yrtrrn of f.4-.r AsPnrnoft i'rq6 ad r-, ..tEd stt-( .J . .5.r.
ircEsnoR: & r{or lrcs Erb!: -r . d6b. €Yfs: nr t$ t iy ra .. 9([r

rrr-r.|. lrnll v.rh e@ Frr
lEr 16 ln|.d.. lrntu 25o
t trct t 5a5!.n G.rd. !i rD.. r r b 15 9lle
ln r.ndr': r|r. br.,-!a
vF.ls..)}'iEdffivEr urt rrft trrq,- rr*i.E

trbr I F.d h rth d'r.bi rb.a.c a -r9d.l'.
Uita q Lad }lllrn Ci.*trs* |.'i|u |Ea I ra- rdtir tn.b.d 5

dar .rr u .flrrg rs ..r,.r.*! .r rr -

A/l v-- atr. rr id.h5

It

a '|ft x utos
rr F.d] t\* lof (m tc c
aJ Fr.rulr rr r b rt o tr-3i
a-r ah ait?rrr|e Atdt : tM. ty

r,a Fr. €!*'r'r.,nt lFnl ior r. !.

r,r aFc.r,rrd.l cd dildr

a,r rr.r!.. Lnr.rrin a4r'F
tr cr-'|d |lstl rro{ Fhd
aJ tu'$r tir:. m/nn

..rt aiccsdb lt b t'r add

D. Mum lssalsrEf,r aool
it . lbd ^-t rh-d*'

a.t{,

It ll l]riD clrssltltlllofl3
11.1 s'e|i tra.rd r.grrdd-

rr: irs nE a.bt ld llJi trb

c.r.F.t n nit
2

l b , d t S . r d d d  "  - "  r

' 9 , ' ' ' _ ' . ' ' ' - - - ' . ' ' ' r

H d . l @ i y . -  -  - - - - .  t

r 4 l e l e ' y , ' ' , ' - ' . ' - . ' ' . ' !
r - f f t E ' l d . _ ' , ' - * . ' 3

ou or!Ei.._ 0

S.l i..er--- o
ru lF I tbl C...rad{G

c.!.F q.-io&.

rr.t r lrr! i$'l.-- o
tbnSrr Fld)_-- I
trdY o6)-- o

t cflarrtlr fttctvttl

l-rMt ft$ s.|.i rro |$t(t

Lly oerN rn r..r s.!.
*tEr {rb r. ^dd. 'd

t iinrt !Gld Frd
ht|ld .l r.ltn-lE!.c

trddl fb d .v.rd.

,t

!1 ittgtc t JaD alttLll ioflrllDt

itr tiiH lrrr |fc rr r nE

11, Lr-r,t arrtt5F'j
|:t a{taa.l{ai-t

-ab-:6.c-a -6'fr(

-#F-4fc-lzttl(
ttl a ed tit tr tin F -r
rr,a |>d tr-t ld Fr-r

o.I n tt hal
r i l  l s& t . t  *E

r o.@a.@ x,/r i llrc
|r tta !|**!dt *t

at{l qcior - o'a.t3r.a rr/i a

|r$ E.fdl*atrrF

llfi b.ai*r5..tFl-!

rr,u l-r n-.r rQ..ri..r
r|0 br! - a orlt -

llil lld .a Gd-t -illLa lir/D -
-ro.e ira - --4rr. r ro| J/ra

llra l-r.a lr...-*r 15 rlrr
tlra tl-r , tdr*! rd Fr-
rr.ra n-r .r t tr*.rr fd rrt-r
tlta lhalt€hlb 'r rau
fi.ra l|rr h- t d rib.
tl, x vr.. i-r 0.r F

I ttll, n0uJn6

r$o r,n/2. n/D!.al'.IL/rtJt

aJ anrtrr lcrEr Dd Er rJ.!r
u r.5t J Otrr.. Drr!. OOO!

r. tFaan |l cdsr'b tlr.rib

I S$rA$ irorr^lEi

rr |l*..r tu||E qr. !*rtdl

r.: *.{r t-Fr-ri &!..r
al rrrrrrEr|! l*oBrff
lr vr'!E:q-F.irn



o

o

a

a

o

a

a

a

a

KFS KEROSENE

a
a

12.r7
SATURATED UOUIDDENSITY

12.14
uouro HEAI cAPAcrrY

. t2.19
UOUID TIIEBUAL COI'DUCTIYIrY

r7,m
uourD vrscosrtY

(deg,e€s R toot (d€s,ees D
Brinsh th€nnal ud

p€r pound-F (de9ree3 F)
Bdtsh lh€ftnal Temp€ralure

(degrees R
Cenljpois€

31
36
38
rlO

12

I E
4a
50
5?
54
56
5A
60
62
64
66
6A
70
72
71
76
78
EO
82
u

50.810
50.740
50.670
50.600
50,530
50.460
5C.393
50.320
50.250
50.180
5 0 . 1 1 0
50.040
,r9.970
49.900
43.830
4S.760
It9.700
49.630
ir9.560
49.490
19.120
{9.350
49.?60
4 9 . 2 1 0
.{s 140
49.070

0
10
20
30
40
50
60
70
80
90

100
1 1 0
120
'| 30
110
150
t60
t70
r8o
190
200
210

.434

.439

.119

.45,4

.459
,,16,1
469

.179

.444

.449

.ag1

.499
,504
.509
5t, {
_5.t9
.324

.534

.539

0
1 0
20
30
ao
50
6C
70
80

r00
't  10
t?0
130
't40
t50
160
r70
r80
t 5x)
200
210

.925

.924
_s21
_9r 9
.9 t7
.915
.9r  3
- 9 1 1
-e09
.907
.905
.903
.90i
.899
.8S7
-495
-893
-891
.E€9
.887
.885
-64:]

-30
-25
-20
-15

-5
0
5

1 0
1 5
20
25
30

ao
a5
50
55
60

75

6 727

s.1s2
a.965
4.504
4.101
3.739
3.416

2.867
2.634
2.121
2.235
2.061
1.909
1.764
1.64 t
1.525
1.419
1.322
! 233
1 . t 5 2
r,078

(r

(
\{_

C7221
SOLUSIUTY IT WATER

12.22
SATUNATED YAPORPFESSUBE

12,23
S TURAIED YAPOR DCXST'Y

1224
DEAL OAS IIEA? CAFACITY

T€mperatra
(dssre€6 R

Poun ,s p€r 10O Temperalure
(d€sr€€s D

Porrllds# rquar€ Torn9eratr€
(d€!i'e€s R

PoiJndslter ctic Tdrpsrrhro
(d€{ir€6 O

&ibh lt|e nd lJnn
par polnd+

I
N

L
u

L

70
a0
so

l(n
1 t 0
120
130
140
150
t60
,r 70
t80
tso
200
210
220
zlo
210
?50
260
270
2AO
290
300

.oal

.056

.0?5

.099

.130

.158
217
2n
.350
.440
.saa
.67S
.a:!5

1.02r
'1211
t.5o0
t.802
2.19
2.*2
3.033
3.573
1.192
{J9€
5.695

t{

T

P
E
R
T
I
N
E
N
T

o

T

N
o
T

I
L

a
L
C

a



OILS, FUEL: 1-D ooD

o(r

qr hn

lrsl{.il,.t.o!+j'6cDiru
r6rt h eF .d F .'' dd .e.d3

Fl.a

Erporurc

i f*rdLa{ld*'Ylg.1r.s

F rN fY€s. b **< d. rd id d gr.ntr d -rr

m ior rNooc€ vorirrd6

WllGr
Pollutlon

ErFq b hrE.i h itr FFdr&t

1 5 | . . r r @ r l r - n t r h a -

|i.!iYb.rh..|!nd**i.o.'|dt
'{.ili 0r.{6 .r d'b, dG 'i}6

I atl'|ti3t m DEcHArL
tb r.rd. r.6.- rrr-..r)

l,|d!Ei dErr

o..bl16,t-1ffi

Z |l|II

I drt||qr. !(sEr t|ois
lr co GrFllarr cr- ra*w

rr'dr..i.. rrid
:, t-r: raoid
u s,lr !qrr!4i l.r^rx

ar c{ i.t rr rcr D.r. !l EE

{ oallfvrtu crllacllnflE

ar lits tr F *.al ut !

1 lllLll x|]ums

h tr*di aaad. ft-- to!- ..E'.. cb-$
''r'rqn f.a-ir aa-rG rrHArTEr{ -. rrdr rtd qn tdd

rE€srttr a r-, -r*{. tt c$'s d+'*.' .r.dt ll*. lrrn
dt t lF '* lr.c.dr b -dr-. sr, rn d-,t t d-y Jradr drrr !
.riarro.r ol.ci.t.!d c r*! rn ]d -!v nrb tI'- asPfilrDr s
d rra |tscr r$ 6t'+ a.a9,E rltt'{ .i.!Er ads t{ r.ar.tt
oir.tE FrE t Et h.. nr.l rFdF-,Di.n F.etr G-dr.a
4t rmq{."iddHrt4m.

l*fr .t a4rn t{tEsTF.r: 6 .€t t6r qn|l'll ..* .*hr .b!r
A!fie^lEt .t d i.d -t rttti. drtfr EYE6: .-r lor 4. o-ar C *.
6r|t. ffi fr.r t rnsa ti d! dl4 tl ff,

!|td* r.hr v.r- 16 -tb nl, #.
trt ta |l*. Itr br Er.-a
Y.st i ria*i o'-. r: tDn - tr5 !r'b
(.| ldH$ 0d.s.,*
lt.(o..tr .ror:-- adr d|l dqr- ar$|irrtrln|r-.ra

tln drda. I|r.ad a rrtdrr.
lJrit s a.! ldrr alrdb* ttid tEr- ! d.d h dii n H!

r-\ dt od ntrg rt id.rrrc or ir

lrjl h! lHr ia.-.b
..ra

t frrl l ur!!

E ir r.ani 5lr trt"at
Er :rirgrt ra.* Oy drn d.

Fi r!*arr$e ra.- rai ! -
tE*dqt ' r td t

aFd rb6.l a..ar-!dt

Itibr r-wft tao-€a'F
E6d }brl r|oi r.ttr

.rH.'L!rY.r.t'!

l{!Hsrd.&brdri.na

tlrr t-Frnfr (h d r...!a

tl tr,t4to A!s.$rut @ot
a..rbrl-rrrldt

a.t{,

lt ti/ullo 4rsslnqlror3

rlr|l...,'r...J'r'.k

i, r l l!. r.ht r.. rr ra..
l@r.b4 rd Lr-

Oia.rt --.ltetbtr
h.a rtl'r lsk) .. ..
tunhrlr,, (ad) ....... .... ,
n - . !w  {Y-a)  . . . . . . , . . . ,  o

t. ctiartclt tt cnvlll

hrirt rii Lr- tiorsl
i... r r$ 6E a.rr* tlo

t-r! Drrt tr...adr.gd.
h.5ra l... b r.Eta

i|F.l'.... 15( r.'n-r
rr$. .l tcF.r-..r

ar.cEl} o.! d .'-A

u. tfiYgcAl aro cl|uEll ;rorullt!

flr trrE It a rFc dt r.rR

tt t-.ri t llit dF d
f, a-ia r-i r r -r

---,&.r r rtFatFc -

--$r---,ta!-a.f{
llJ Grldtctr* r6art-r
u, Grn J;.R r5 rtrr

0t1--4,6 .r !!! bJJ
rt brs t b L$G

Ndtr/d r O.qH.62 n/fr

ilr ahlrd. ||..E ?.*c
at4(ttrr/a . oo.?--ao.t x/h

rara ll.. lc-l aa.aft arrt:

1$ rr.-t dr 15 r rr.. e.i

u.|I l*nlbr.r v*Lar
ltoll!/t - rr -llt -

fl.tt th .r c-r-r -r|.go atr.& -
-ro,iD ar,fa - .-€tg r r0. .r c

eta lbidofra.r r.|Ft.
|1.|.|5t.|1.|,||*ld'l'||
lI.r r5.l tutrEtri rc. !.fi
!a.|. rt r .r it .r 06 rr d.&
|l-I rln'rl| v.r- rI! d is
lrlt BY*.ttctlb 'd ig

I t |Il rfollmor

*. tatrt2. r./)n* ffi
,- L,,-t --

aJ r.rrH t 4t 2|0 rElt{ lA.

a.! rd.iqr Orttr' Lnrt OOOI

fa ra.a cr-r ci.-!tir.. t rnl

I 90|'rrg tiroar '|oi
h c nd|' dr.l ra |rsrxt
rd!. t-F.rt r ad-r
r- a!rid.' t5 'EJrdr
rilrE ots (rm.rd

JUrt tG



12,11
6A?UR TED IIOUID oEllsrTY

i2.t8
LIOUID IIE,I' CAPACITY

12-19
LIOUID AERTAL COIIDUCYIVTTY

1zJO
uourD vtscosrY

(d6gre€5 R {de9'€e3 R
Bdtish thedr|ar unil

(deEe€s D
Edtbh $€rnal

(degree R Centipoi!€

34

38
40
12

46
/tE
50
52
5,{
56
s8

6,{

68
70
72

76
78
80
s2
84

5r.430
5r.360
51.290
5r.220
51.1f i
5 1 . 0 8 0
5 1 . 0 1 0
50.940
50.870
50.800
50.740
50.670
fo.600
50.530
50..60
50.390
50.320
50.250
50.1A0
50. ' t t0
50 040
49.970
49.900
zr9.E30
49.760
r9.690

70

80

90
95

100
t05
1 1 0
r  1 5
t?0
125
130
135
140
t a 5
!s0
r 5 5
t60
165
170
175
1 8 0
r65
190
t95

.469

.171
-171
.476
.179
.481
.484
.485
.489
.491
.494
.496
.499
-501
.504

-50s

.514

.516

.5rg

.521

.521

.s26
_s29
.531

50
70
80
lto

100
1 r 0
r20
130
t !0
150
160
170
140
1lto
2@

.964

.s64

.s64

_964
964
-964
.964
.964
.96,1
.s64
.964
.9&1
.8el
.464
,96,4

-25
-m
- 1 5

- 5
0
5

1 0
1 5
20
25
30

40
45

55
m

70

6.065
5.1A2
ir.965
,1.508
4.t01
3 73-q
3.416
3.127
2.467
2.6U
2_121
2.235
2.61
1.90.9
1.768
L641
r.525
| .at8
r.322
l.zl3
| .152
t.0?g

a(.
\

r22l
SOLUBIUTV IT IYATER

1222
SATUNAIEO VAPOhPRESrSUFE

72lj)
SATUR T€D VAPOF OCXSTTY

1224
IOETI GAS HE T CAPAC'TV

Tornperltur€
(d€sre€s O

Pounds p€r '100 Temp€ralure
(desfoes D

Potrxb per squere
mcn

Tentperatur€
(d€grees D

Posrls Fer arttc
bol

T€mp€relur€
(de9.c6 F)

grithh ltr€n'|al l,'il
per pour4F

I

s
o
L

1 7 0
1 8 0
l s o
I r0o
I r 0
I r20
I r3o
|  140

I rso
I 160
I r70
| l8o

I r9o
zfi
210
22{)
230
210
250
260
t70
2&
290
g)0

.(x1
,056
.075
.099
.r30
.164
217
2t7
.350
.40
.5.€
.670
335

t.021
|.241
r_300
1.4O2
2.t54
2.62
3.033
3.573
1.192
4.E96
5.695

N
o

?
E
R
T
t
t{

N
T

N
o
T

P
E

T
I
1{
E
,{

OILS, FUEL: l-D

(



O

OILS, FUEL:2-D OTD

o

. l

o

a i

a\

a\

( t  E d  L ! | c E . . e

t d , [ . d ' ? @ d n e T d f u l d
e c ' b f u r . d p ( A k f f i o * , E .

flt!

ErpgturG

t{lrlrr
Pollutlon

b *.E l.t h |in ddn lcr

x.dYba||r.6.|'d'fi i.o.lu|!
||6trY.F.'6olElnrEhax-

r- tsaoila t0 oFar{ ftt
... aF... Li'l.. tr|-.{

o'.iE/&d tltrdr ffi

uttt

l' CtitIEAt DE3tCttllflt

rr @G€.r!rr*t*r€
rttrEr urrr-

l, |nr ||d#r.
It S/1,l O..l.rb.t 4.1/r|'o

ar crl a.aFt Lj h! d rs

t ocl{nlrlll cr|l clmtnct
rr try$t alFd} tl,r'

at

l' lralli lltltG
h ^-l- 1.-.-. h.ri to.r a.&l. r b t5
tili '.Hr, trrre ro€stur s lE @rrE rrtcrFc ry-.

.r -rJ l:q t*n Errr tm ri r*t nr-r-.aE.r ll'r
F Err aiExb Eft n drbi.r ddr .an d 59.n r'r -rr. nr b
.*td ratn .ru{ r- F r4 fir'6r dr dEn{, rrir, t*dr r*t
rb* i,iF .rriril rrrrrr.-tr -, lE dluEs*Et.rd
r:!E* 5ra r- d..t tu Fn ddEr.db 4r*r

ltu tl a4-E r6ESrq{, lb Nor ff- -*r ll'nlrpr: -E- E r*
ffi rrF -* 'i.tar.ffii CYEA -r $r *rrrar.r*. tol
G d.r t rhl! rn d\ rth 8,.r, *,

l|l n ad Lfl ti- t5 tt tr.v sadrl
Ht * f f i rL*hrd- rB .
i-Ht t raIG O- ri r.LL. - ll3 9/re
l- Ladjn Er d rd.
rr.. Fd lr-t aliffi aryr drra d F r r*r*tt-r f t-r r!

rai dr&r t|..tr a rrE r.
||tl - a.aa ri$ OLg* hn i rElt I*ad.r't ttaHl

-r-\ iy q tut.d nr.r!.r.l|!
(I.. l|!-* |b rd a&L
Brl l-- O- ru.5

I n|l |iJtum!

tb-- r.i! h lb rlsa3r
arr arsrrir {-! dy cFEr,

Fr &r$JJ9 rarrr. |5. b I
t r -8 . ! r 'b ' jb

*.d. r5rt.r c-qd..

arr'! h th taa Frt.
ts6r.Etu.c-6.!?
.l-l,-rtsrlridF!!r

l-.rt tlr l-F.nF

Dr.rdrrdlr. A, b ir, i.tbl

hi t-F.*i It! d.vid

l!. tt Jrrt as6lirtiT ooDt.
€.. rbr rFr r--..t)

a'l{,

|l. n llm q.ailrnqnors

cdr .r ,d.l a.r-!r:

r r rEa i6ra |' llr r&

F'^'ts.cEid..!
c'.t t

fr..i$ Hud Gu) .......
tbF rbh! ltu)
i 6 n y  ( r e l  . . . . . . . . . .  o

t, ctialtctt tl qrrm

h'i*'rli lrd.|5'd.l
brlt iftri Cdffi hr* rb

harr luiatrt*.t S
rlra'a ,. -.. r-.,

i 4Lri(.FLr
rr$.d|r''..Er'l

trrtr+ h. '!. rJ.ra

Itl

lltclt tft l|{ttaal ttofttDB

tird..l ts atra.rr.rr

re- rtrt 16 Frrr

a-0 a_rt - &l-Sl -

q5?E rrr ru -trr
o3 trE rdr-rrr

ott--O!tIECtqJ)
r||l -h tir 0.t Er d..!5
lhl r- arlg r.*r

r!..FlF!-ttrr

H. d ldc tl-.4 fF |o-!

a-i15.fb.*

,tt,

c,l, E--r-ral.ob/D-
-ro,t! .a/e ! --4tt.1r r r0r JAa

lara 13 -O..dr!,GFn !l
a,ia |Ir-r-r rG,.fi
llta ||-.4dF *!t! a.i-r
lrra tHdsrlErd.&
ura r,n!rv.-h 'd.-
l'tt *NFt-rbd-d

|' rrrl, fonJlFi

lO. rtL/Yl lr4nr l'rt r
rsr.n-rrl-

l, l-rrr tdr h rd rrE
ar a.r.tsro4F D.ralFol

a,a ad c|{r c-.-rlllar t --

Mrai* ttlttrn
a.r .ibrw+d..rr.r.0t rrE
a.| tl. ti..tr! lit-r
at rr.t ah-n rbErrFr
ar rs|.' (}.i !.ri rrt

F t t

ot

a

a

JUiE IT5

. -  i
o



a
OTD OILS, FUEL: 2.D

(o
12.17

SATUFAI€O LIOUID oE asrrY
,t2.1!

UOUID HEAT CAP CIrY
't2. t9

LrourD l)tEFxaL coxDucTtvrrY
r2.?0

LtourD vtscosm

(d€g,€€s F) loot (estimare) (deg€es F)
Bdlirh lh€rmel unh

(desfees F)
Bdish thermal

(degr6es F) Cenlpoise

50

56

60
62

68
70
72

76
7A
BO
62
8,1

5.a.3r 0
5. .310
5.1310
5.r .310
s4.310
5.4.310
54 310
54.3r 0
5a.3 r 0
54.310
5:1.310
54.310
54.310
54.310
54.3r 0
54.3t0
5.1.310
5,1.3t0

0
5

1 0't5
20
25
30
35
a0
a5
50

60

70
75
EO
85
00
95

r00

.416
, 4 1 9
421
.121
_126
.a28
.431
.433
.a36
_i38
-/440
-43
.45
!14
-t50
-.52
.455
.157
.460
.162

40
45
50
s5
60
65
70
75
EO

90

I tro
r 0 5
1 t 0
r t 5
120
r25

.908

.90E
-908
.908
.90e
_908
.908
.908
.908
.€08
.906
.908
.908
,908
,908
.908
.908
-908
.908

0
1 0
20
30
rt0
50
60
70
80
90

'to0
't10
1m
r30
140
l:,0
160
!70
t80
r90
200
210

3.713
3.397
3.07r
2.784
2.511
2 321
2.134
r.965
1 .8 r5
1.68t
' t .561

1451
1.354
1.270
l . 1 g r
1 . 1 m
1.05,1
.s95
.940
-890
.844
.80?

o

a

a

t

a

o

a

o

ct22l
SOLUBIUTV III IVATEF

1z22
3AN'RA]ED VAPOF PRESSURE

72:3
6ATUR TED VAPOR OE}|STTV

1224
IDCTL GAS }G T CIPACITV

(d€grees F)
Pounds per 100 T€rnperat{xe

(th€iees D
Pourd3 p€r squar€

(deg'ces F)
Pords p€r .!bic

fool
T€mp€rature
(d€gr€€s F)

IrilEh f|€|tlrl uit
p€. FrxlF

I
t

I
U
E

E

70
t5
60
85
so
95

1m
105
110
115
120
't25
r30

.4:,6

.171

.192

.510

.529

.548

.567
-5a7
.67
-627
-u7
.€68
.649
-711
.732
.75{

N

T

P
E
R
T
I
N

T

N
o
T

P
E
R
I
I
N
€
t{
T

o



o

POLYCHLORINATED BIPHENYL PCB

t
. \ Ory b,c b d !,tr r*r qi, d |frr..6.

sr4 d<r'F '  r3b(
^ d @ b i ! f | q ! . E s

N.!rtk.. . lE.h...pdl6@d.o.E

Flra

Erpo!u.t

ttur{ b & rn .F
rt rN tYas. 6o& .Fk: eF.d nd 6 c'& 6i r.rt

W6ler
Poll|Jlion

H Fstur to aoJ^lE LFE r!{ r/E rY !o* c{lrlc€l{TMrx}6.
r.y!..r'l-{ra.5tti--
N.tiy|c.b.h.|g: idi.drgb
i| . 'y4o6.|E.tY.brn'G

L tt3t!r3t to usctqr6t
&.r*rbidrtr)

b-*!.a'tfrdbri$l

Z IIIII

I C|ltrtcat D6taitTt0t3
r,r co cdt(b l{.rE
rt $,nr G".Jal
It lont o..ltr$..t ?i.{ Id

ta cr'' i{trr r.i xs.iBrt

( s$lvllll cli urclllltlEl

al rrtEl r| F rl*rit! tjqr!

., E tr.r.d hft oF-

a, *. idry d5

i ttl[lt llus
ttp. 'r.|-ii lt4.i* eo- ri FCt arti.i
rt*ln **rr a4-I &r rF ah du,
t'-d.rL+-R 8(lrr 6hii' ED rn *..
tlr-r'.|. |J Y--05b !.0ldrl
a.r{ rc rrrsrb. rlnh IIr rEr i.u
tcHrr !' lt*: cE- t dl't la! - $ rgae
lri Lrrcry c-- drq'wd.tE Jb. n rL nc d.c! h Erb
Yr.. tO-) rr-i dr*r.*: vE -'F.rrr.dq-rnrt atna.

ar rn |,{ iiry ln.r *'Er h. u.id dl n b sFit!tsr.
tlqa d ad rrrrr cEr.-* cor* r{i' ir5.l' u bttrr
6 . . i l t l dhd-5

t flt! t uros

aI b|duii.rrl}

3! flt a,rErr.lr ^...E lf.k, ro.a
' lc 'EJddb.. i .d.

3a ch lrrhrai!9 rFd rd 5 r

t5 a9.dr rd 6a C.. cib
'r drb rdl! F- t gmr.d

a.r a.rrb 5 ttr rbt !..trrr
rt hitrg rtFft D.b Er .v.r.na

r!0^-5.&hd'' 'F?.d:

a.!r tdrnnr ,r b hd irrb:

a-tz ah l-F..nft ril d ft e

ta. tuam ^sst'srlll c00t
F-tE!L i rlra..r,

ll

ll- tt/u xD cuslrarclno$
c.a. .r t a..t tr+.hl

r^3 rb.a r.nt. |d .'t rd
rrrr?'id..i rk Lt d

||f Arbd Cr-tffi

,t

I Crflr(rl ll cllvlll
i-fiy l|b r.G 15cb.l
r.-ti{lt lllr Cr's t|..* rlo

rdt o',t tr..rdt sj|.
|.,'-r9r'{|!...[..

a.ltn-*.t I'ld Ft:i
i3b..t rF.rl.rEt

''ddr t|r. E t-&
l-rnr oEF 6b Ft.!-e

t2 tttlsrct |r! cr*rF[ fl0|rmll
ir,r trt€ at .r ralctl r.*

iP l-a.ut.ttsFrrr
ur  a-ra- i . r -qno
llr t r-ra ;-i r|c F|t-r
ll, cn i L-.tn rd F -r
liLa OEi-fdt td

I t-rl t lcc Fr5)
rg al- L- T.Jqr rar r.fr
rtl tha t rSlEt LG

|lro Yi. tbt t di. o,iiF

rtlr H. J L..ri. r5 .l ll.. l.Il

rlri l-r l3aa L.t*r

u.o ||.. , C-a-r.r r|.| t rtr
|1lr l-r.l!#!! |! lrarr
tlra Lr.ltsr5r 16 F rr
u,x l-r.r rLt-Br 16 rttr
llta r-r.f '*i oc.F..'g
u"t ll-iaL- lr.dn-.
lrrt *b..anE .(|lrt.rB

I ll|lr toll|nu

otrir Fnr n rrllrmr/l|-t

oo5 r.!r$rs
i/F.l|/r\/-r !,

f, lSdl tdF lDr raab FG

aJ Lr.lar atrF ar.:r Foo'

ll '3cr-r D.r-*.r.r 'll*

! ||r|'rr rf,lfiloi

a,r id.l t!.rr ll at* !.'i. e4
m 6) -nn db Frrq rl
L t 'btr...!r lloi..lt t

a, -ra. r{..-.t rrid.r
ra lil ^a.taG 15 rFirrr

a

o

a(

al

o(
\

a

o

'k

o



o

a a,

C

o

o

o

I

a

a

o

it

POLYCHLORINATED BIPHENYL

'12.17
SAN'RATEO LIOUID DENSTTY

t2tt
UOUID NEAI CAPAC]'Y

tzl9
uoutD ?HEnxaL cot{oucTtvtTY

12J0
uouro Yts@slry

(dssr€€3 F) ioor (estirure)
Temp€reture
(degl666 R

Bdiish th€rmsl
unn p€r !b|lnd.F

Temp/ature
(d€g.€€s F)

Bitsh th€lmel Temgefalur€
{de!'€€s R

C€ntrpdse

6a

70
71
72

74

78
?9
80
E1
a2
83
u
85

81 r50
E1.150
81.r  SO
81. r :O
81_150
8 1 . 1 5 0
4 1 . 1 5 0
8 r . 1 5 0
8 1 . 1 5 0
81.15!
8r .150
81.150
E1.150
8 1 . r  5 0
81. t :O
41.r50
41,150
E!.  t50

N
o

F
T

N

N
T

N

T

P

T

N

N
T

o
T

P
E

T
I
N

, N
T

1221
8oLUatuTY |la ultEn

12-,l
SATURATED VAPOR PNESSUBE

12lg
satun/rtEo vAPoF DE[srY

7221
|oCTL OA8 H€AT CAPACITY

tcrnparaluro
(d€srs€s D

Pourds p€. 100
(dsgrees D

Poufidr p€r
aquar€ |f1cll (d€9rees D

Porrn& p€r cliic
foot

TanEaralrrg
(d€rise. F)

&ilih i|3.rral 'rtl
F porn !F

I
N

o
L
u
s
L
E

N
o
T

F
T
I

N
E
N
T

o
T

P
E
n
t
I
N
E
N
T

N
o

F
E
R

I
N
E
1{
T

o



o
TOLUENE TOL

a

o\

o,

w.ty h|d c.rorr-

Fb.t6fuFL'''$|..hrft''orw.Flcl.c

{* ' i l . .p'1,h. '

s[, rd .* * a.id ry" 1o

di l . .d'€6.dft,g,dfu14'
Nor4 r(r i..h.d rd,ue st.r.e6s5

Flre

FL3hb.d .h.! vrF r., nY @

E i ' 1 r j 5 s r d 1 c * r u

Erp9!utt

l f u ' ^ . b ' 1 | 4 d ' E l
n , ' d - ' r i | ' - [ D 4 6 i ' {

tiio, t-uvtg, r b- 0r drdo'fl.

H'g|nn9i!.10'9.d'0A!d{|'.F|uon

i f u ' l ' a u q i t !
F . @ " d f t h u 1 d e t a . d f u

rF rN Eyls ,Frc +r.3 Fr ..d ffF: d er-rr c rk
rr ssa:.O*EC .{ ^h . @ns'rorrg. b* Yd @ -F

@ NCr NOrIC€ vCH;rNG

Wltct
Pollullon

tulgru b .q.B ri. n r+ d-rtlld

| . rn .dn tur r I5 - r . r f i -

riort rdr rE [n.4diga dti.il.

I tlirlorst T0 Dr!a{ mt

t-iry-r.itdrt|&dl
L- rrtl]ro t ,rr$.nt

2 ttltl
! cr.F tuirrd. b!

I Ct*rtcat DtStaMTtoit

$ O0 O..r.dt Ob ^|qrr

rt -n'i E*ribr 3:/rlg.

t cL a{rt b: rc}a&3

r 6$w|llI ArltrCElStlCS
(l airiLl b F att 4LE,

ru o(b: Arlrt rrrE, t urr.

l l
t

t il^lrll |llu ro9

atmr '*ii l{ll.Err r,-4F..* lq.r rbr* l..- F-
''|t|qn ffi'| ca*E v.o..r htr. r- rn 's. r#r lG d.Lrt-,

l$dr, r-irr.a, ir.ai.b'y d lqn rdd- f fs aI.rt|9., -r ,
Tirr.4 s 6di'!!. tf,'e. -!B r! rdr d,4{ irrdt d r
rl-d -- {tift, a4.t, i.ri. aa,- rEhrtr

!r.tr.i.r a*dd! 0rh uto|a 't16 b Ht -, F.tbr,rd*.r fd dlr-.
i.d.4 d..b.b.. ,6Esml{: do ror lrrd Eirho: E r t!.5'. ErE& aat *r
i- tr d h..r 13 nir afl{: ri dr. -irni E -n rc.

rE-!5 thr var ro m
rtgr t6 lirs. tlr @ F.n rr lb .'r!
'.drt t r'i-bE @|d. a lD- - ol b a 9nc
!-YrE!: Xrttr rrd t . nric. nr k r{-r
r+..lo..) r'bn arr-r.|rl- tFr r. | ..tr,-tl c |r.F a rrttct

q*.n I r3{ h tih dEfie.r it .trd r.|l r'.
l,riiaa t E rrbi Cl3-r.G; |lhnri lrrL l Fr.d 6 .E ! rn .b.d b

'tEtr*rn trc trrd..r! ch -r
(b trr-r& 0r, F.n

i ,tat llrltDs
li br 'dr .a.r c ci ,6r o c.
aJ trdla lhb h ar: trrr.73
l, Fr Erhrr*re ra..ir c.b.d.

c dy d'El rr riJ r* otlt
' -hb !Fr .

a.. tt atlrxrrrtE la..ir |.l b |.

aJ t dJ r6'td C6r.tE t
'!.''r.rl.'Frt.h

L a.lrrt . r' tli ver a rr- lr -

. .do i t * . .dnh,B
..t rlltd.. IrrF..!' at?_t
a.r Er..frc.J tred O.$ r. Gdr O
a.. lrr$t r.L:5.7 m/m
a a.r.rrd. alr t'FirE!

l0' ul^to AtSaSsruT o00r
F.. tE r-:i *n-..r)

a-t{t

rr. |l^aao crtssltErTlolls

r,r c.r, n a.arl i.aft

llt l^3 ld rirl' b. r. r*

! a x ! c s . l ! d r l i d . . .  - .  1

Fddl'. ' ' '., '---_---.,' ?

,tnn tdst.---.. - ..,.-.. !

^qI!. r!,cr' -_-'_''-.-, l
ridft En c..*- ---. ,

o0* o-'i.- ---. I

6.r i-d.--- -* 0

rll F? ld -ffir
qi.rtt CElLlrnl

tr.nl ltrd €rr)- I
trrrndty lFd).- 5
s.-lt'ir (Y..Fl- 0

t lltlrall tttgTMlt
tr a-r|*t * w.* rr. rd.
t, a-nvir rt'l cdrG b* 15

t, Ert |r.rratr*..t s.
r,a hJ'jrt r..r E rari

q&*rFti
u t |yrErsr nor rrrr
ta l||ll...rHtiirrri*

t, LL in G*t'n b
tr!.rrrl tx. Er..r.b

ftr$q|r rrD c||rrrclr lloEmg
art B ai. r r5c rl r -*

8 ! . l f - I t O - l ' C - * l t l (

-$art---aatt-trufx

Gaf- l l t66- l .1 t | (

g i ,4. - {s .rn - a.rc

t.o rl'-/6 - ooilF rilr r irc
tbl5 tf, rr's lFEr

i.r rii-,/r - odlr N/6 3 a5'c
ra.. F-t aFrb rlrr:

t  b . t t .n  l - r . rE  .F I

l*r r-r.l Y-rLlbr
116 h,/a - r.t rva -

lE .r c.-*r -ttr$ a!/D
r -aa .a/t ! --{G5 x r0. J/rg

l-r - E#t G xor Fltr
15 .r a-rE! r|d F rr
Itr d arti..bcr lc Fl}-r
trl.r rr.rc 17rt d/a
lr*E v-! tb rg tiLE
rd ir.. iE r.r ts

rLil

ltt

I llTtl rcUt noi

irF trl/v! |'/srrrrlL/Hr

rt lriir-i Y.tHt: I!. rd .iE
rr *F €r orrr. o-t too!

or, r -r( *i llrFl . -rr
a"a tdc|-r crEr' so. EtrI

I |l '' 6 .tf0|rnu

a.t Or.t d irrt i-C\r*-l
.n rd{! a-! 4 i rdrrs
@l!rr t 1t.diltrL€.l
. |Jh'to|! . tr fd

dw!,n'll!r't.*o/rro

u L.S lq.drt rrnlS
lJ h-l AdrrtSr-lril
a.a h.53 (}.. (br .irl t

r ]E Xl53 G€
all lsrr..i.i! rti ia*tb 6r..8
afi tli t.t iB OarsiE

a

r{

a

ai

o



a

a

a

a

a

a

a

a

o

TOL TOLUENE

12.17
SATURA'ED LIOUID DENSITY

t2,tE
UOUID I{EAT CAP CITY

12.1e
UOUIO II|ERT L COIIDUCTIVTTY

12m
Llouto vtscosrw

(degrees F) tool (d€grees n
Bdtish lhennal unil

Per Pound-F (desre€s F)
Brit sh liel'ul

(degrees R
C€nlrpois€

-30

0
r0
20
3l
40

70
80
90

r(o
1 1 0
1 m

57.180
:6.870
56.550
56.2,{0
55.930
55.620
5 a  ? 1 0
54.990
54.6a0
54.370
5.4.060
53.750
53.430
53.120
52.810
52.500

0

t0
t t
m
25

35
a0
a5
50
55
60

70

80
85
80
95

1(r0
105
' l 10
1 1 5
lm
t25

.3S6

.397

.399

.rro0

.102

.403

.406

.407

.409

. { 1 0

. a l I

.413

. 4 1 5
,417
.418
.120
.121
.122
.421
_125
.a27
.428
.12i
-i|31

0
't0
20
30
it0

50
6 l
70
EO
90

1 m
1 1 0
1 m
r30
110
rfo
r60
r70
160
'| 90
200
210

1_Oir6
1.015
1.m5
.90.{
-983
.972
.962
.95r
.s40
.9:'!)
.919
.908
.E97
.886
.876

.E54
,E43
,833
322
3 t l
300

0

't0
1 5
20

30
35
40
45

50
65
70

80
85
00
95

t00

1.024
_978
-935
-894
.857
.421
.768

.727

.700

.673

.6,19

.625

.603

.542

.562

.5.4,1

.525

.509

.t93
-177

(r

( ,12.21
SOLUSIUTV III TVATER

1L22
SATUiATED VAPON PRESSURE

122r
SATUN TED VAPOh DEIISTIY

7224
IDEAL GAS XEII CAP CITY

16e9rces O
Pounde pe. 1O0 T€rD€ftllrg

(degrses R
Pounds p€r Equr€ T€mpelalu€

(d€Sre6 R
Pourds p€. c|bb

6d
lg,npgr.tra
(d€0r6es R

Ar i6h thermal udl
lar poond.F

68.02 .050 o
t0
20
30
a0
50
GO
70
EO
so

im
'| 10
t20
r3t
1,lO
150
160
'170
180
190
m
210

.038

.057

.m{

.121

.172
,211
331
.,149
.6m
.7W

r.033
1.332
1.700
2.14a
2.690
3,438
4.t09
5.01E
6.083
7.3i23
3.75E

'| 0_{10

t0
n
30
a0
50
60

60
s0

1 @
1 1 0
t20
rs0
1/O
't50
160
1t0
tEo
t90
200
2lo

jm70
-@r03
.o150
,00?12
.0(r2s6
-qxos
.00tr7
-0lJ727
-00gtl
.ot87
,0t5A,a
rlemT
.02518
.t3r27
.8850
'017m
.05s1
.06440
-08r64
.09675
.'l1,alx)
.199.O

0
25
50
t5

100
t25
150

200

zfi
275
300
3*
350
375
400
425
450
{75
500
6e5
550
575
6@

.224
2t1

,66
l41
41
.906
.3t9
-gt1
.u3
355
.s7
378
.389
.a00
.a1l
.a2
t32
a13
,453
-#2
-172
.42
.asl
.500



a
M.XYLENE XLM

. i

a

o

a

a

a

tty hr c.ldlE

Ft b6.L Ft"!rar., tn[ha tr!.. I rid*

a/* @b. fr hu3 ..n v@

nodr rdr' E !r rd a)|;r dld 4ris

fire

f l l b d ! ! r | @ ' r l [ y @
v r ' d f u Y . t ! k i . . t k n n & d r o . . . , o

cei.&;* .ddff i  rr tr  -rt . l

Erpoaurc

@ u i ! b ' - . b ' l i i d |

f l 'dhlEh.snrF!!4.t l4isl ,eF,.b
i !..r.t. drion 9q€ 0196

i -rP.d. rrrdo rd.a triina

. | 6 | . n R | d r ' u 3 f r d . s d r d d
rf rN €YFs notc d. las 4. N I
lr s{A.(ost0 r- @r . co\s('ods Me ish oa t.u

m !)r IntL€€ vorr'.nG

Watcr
Pollutlon

XAAYFUT TO TDUATIC IIFE TT VERY LdT Cc.lc€NTNA'|icT9

r..r b. t'!g.u || i rir nr.. r'trrc

dott bc.r Errh .". 'drlg ondk

l. tEsfoisl l0 Dr3c)t t0!

c- r+q- 5tE6 irr6..l)
b, rr"+rtn '.fti..irit

cttu .,n Drt6r !-hri

L IA!II
C.r.rqr: Fbnid hI

I qtaltc t 0tst6itnoi!
i.r CO adFllriy Cr* Adta

! ad'rr, r'..H.@H4,
u 3/lti Edi,ft 3llt$t

U C r hsr lb: t0.-]}!

t- otsll/rlucilt^cftlsrfs
.r t|'- rn F rtr.dl tlld

'lt Oa- lr. t.c. d-.t$c tEb

lrt l]N
..t lrld tr!bci'. a{uFEt lr*e.d rir. r --d.d drr !!rc.. . t . rt &

d.trc tor r.d 0..r..
a, tnFrdr rd..rll l4n n v.F. a{ n-.,..rr rn d.t- Uric I'lrb .r. r{

*h. , dd ,b lrt , -- Ft otrt. eE, ,rd r-tdr c..lor.'o rrrEd,
.4.d. n rrc.lt d, s L-r 6di!, o$!, rr4di rn dr. d !. trr. r(Ert
-a b.anr!. -n 6'

Lt tdrn rnor aw' iaql tor ffiStnrl-dr*n rflrd.r rdrlo.r !n
ry!, r 'Eftd -I . rr!r. ncEsioa 6 rtrot rrdr 6{rEl -r . ib.!, EYEsi
t ' r l (n - | .  b . . rh . t  tgnn.  sxn : l l rd f i .E  r$E-d- r .

a,a lffi thr v.rri rm h
a.. tst 1'' |'-ll'r lrrlE$mLr sm
aa tdrt !r ir-rbn ard. !, rD|o - lo t !e a^a
at l,i toicl} rjdry rd rlr .li.a.
a, rts lbl ribln o--ft v.ro.r l! | am aEil ol rr rrr r rriwt

a,irn r rrii h ian asr.br nr .rb a in ..tr.
1l r!r|d r Ll !'i.'n r:ri-rrs* rriu nrd i d.a 6.r..t.n &d b

ntEry.[.n ir.r.d.t dn.rrt
Lto oa.. tr-.rr.& 0.c Fn
ltt DrJl l-r ro,@r

a  ' | r a f i t r D 6

Fr trrhrrrJ*{ rF{a r.4 ty

Er a*r.|{*r. raii r.r a r.
{|.rf w.r' 4 !. htu.

a.frr h ir vw a r*! 'e -

cJ. .r {tu .'r i$ b.r
tdb tr4'&r s6 F
ahctr-r ttrrl crs I ctu D

Ed l.|F.d br. rd .{i.ta

|l. ti ]t t0 tssassltrl coDt
O..trEr^ffi'rtrl

A'r{J

11. uurD atassrlrc l|ols
lrr C.a. t tu.J a.|d.id

ru Ir3 rb.r ad.i tt .lr. rdt

dt4.t r.trc

l4n d sd r4d. . .. r
,s.'.,'.'' ' ' '.'' '-''.''.'.'' ' ' '. 2

|t^n loE ......, ........... r
rq.E rorit . ...- . ..... ..,....... 3
lrnr& Cnd....-..-..-...--... 2

6., tdl''*- --- 0
tll F l |l!.1C-rt€idr

Gi.a..r c-ndtdt
,|.nj rltr! lal.).----. 2
E ,r*r'r, Fdt..'_*.*, t
n-r|t (Y..o., ..-,,--*- o

t, cflulc{ lugrMTt

r*$drr Ytln rd.r t{.|*6
r-,$firinrcdtr'|llo

b.t OrrE rrt?..t n*
|3,'9.1. ^.nr. h. ^e .l

a.trtitdr |roi F rn
,-ds.t FlrrflE r,rr

tl.|-rt br. 'F( rr*

t

tt ?ir9rcrt tr9 3llrrclr floftml3

rr.r tiF-r tr .r rrc .a r .!E

ll', t r-l ltt a lo,ra
rL a.rt Ei rr t.i:

tL .'F - itrtro - .6.fr(

--$tr . --atJc - tEE x
i|, oi.d LF.re

a50.l.F - ,+!tc - a!7.0.(

,1$ !n - t.,a E. - l5.o

OI. .! aCC Oqrdl
u, r!J5 arr-t|*.!

aa atr,r6 - o.@ia rr/r r ac'c
u, |!l ttl. ||rt .al t-4..E

r.1q.$/6 - o-g. x/n n s'c
llL vF. e..l at'di. aarlt

lall llb.f aa.{. r- - b, F-t

rt-rt a.r.r 15 i Yr.rllG
1r7 l!/D , ar, !.t/, -

lllt Ll., C.n!rrG -l7L. t tD -
-atgl.. .a/a - --.aCJr r rc. .l/|a

tara rs , no.rr-Er tior r.r:r
|1ia ir d a.rtui tlcr Fr.r
rr.ra ltr .l tuF.r*r l.c t r-r
tl.tt rI.rt!.r.r '.tr .a./a
nt lxit Y-- D.r. iu r*a.
rltt * Vr.]iEora Fr

I r|tu tfoulrlbr

:2 F6/s rfll.. /rLrHr-i
a, L-ff tclEtr ob Fr ita--
|l ar.r.a.- OryrF O.i.a tB!

0 b/b, 3 qa0r irE.t a oF
a"a aEa 6.5 cdsr.r.. t 'i|n1

I $tmrc firutt^not
a.r o* d tdt r-rrr i.teri

hrr agll:t dri:l alr*
rt r..ra. Y.rl.nrr lttt-rl
a.l l- ^tnara-c io rqiidr
a. v.*t. q.. 0rlr !*) a

, (

a

al

a\

a
. Jt fE lt€rs

: .  i .  
. . ; ; , :- , ; :  

.J,



(o

o

o

a

a

a

a

o

o

a

( (

M.XYLENE

t2.t t
SATURATEO UOUID DENSTTV

t2.r l
uoulo HEAT clPlclrv

t2.1e
LIOUIO IHERIAL COI|DUCT|YITY

12,20
uouro vtscosrrY

(degr6es F) tool (d€gr€es R
Brntsh thermal unil

(d€srees R

gritish tn€fibel

squer€ tool.F {dsgrees F) C€nlipois€

! 5
20
25
30

10

50
55
60
6S
10

EO

90

t(,o

55.400
55.260
5S.r30
54.990
54.850
54.7r 0
5, ! .570
:|4.430
s,{.290
54.160
5,a.020
s3.880
53.740
53.600
53.it6o
53.320
53.ra0
53.050

40
50
60
70
80
90

100
1 1 0
120
130
1 4 0
150
160
170
r80
190
2m
2 1 0

.387

.393

.398
-4021
. 4 r 0
. a t  5
.421
.125
.432
.437
-a43
.rtaE
-454
.460
.465
,171
.475
.182

it0

a5

60

70
75
80

90
95

100

.953

.94
-s35

.9r  7

.908

.E99

.490

.881

.473

.461

.455

.446

r5
m
25
30
35
a0
45
50
35

65
70
75
80
85

.938
-898

.427

.791

.7U

.735

.708

.682

.613

.592

.554

12.21
SOLUBILI?Y Ii{ W TER

122|
S 'UFA'EO VAPOfi PRESSURE

1223
AATUNATED VAPON D€i TTY

tljlr
IDEAL GAS HEAT CAP C]IV

(de9re6 A
PoiJnds per lclo

{d€ore€s R
Pour$s p€r Bquare Tempera!r€

ldogoss D
Pqrnda pe. qruc

fool
Tsmp€ralure
(dastrcs R

Iribh rh€nrlal uril
p€r Fr$F

I
N
s
o
L
U
I
L

60
70
EO
90

1 m
t 1 0
tm
t30
140
150
160
170
rEo
t90
200
2r0
220
230
210
250
260

.o90

.r27
,177
212
.326
.a31
.571
-7a3
.956

1.219
1.538
1.e24
2.384
2.939
3.590
,(.355
5-247
6-282
?.176
8.8{6

't0.4',t0

60
70
60
90

!00
.t.t0
1A
t30
1&
150
'160
r70
180
190
200
210
24
ZN
2&
2{
260

.mr7?

.00234

.oo32a

.00135

.0057,

.@75,r

.00975
-01217
.o15n
.0't s77
.02455
,030?3
.lxl69t
.u473
.05382
.04(rl
.o78il5
.0sm9
,10570
. t2330
.143t0

0
23
50

100
18
r50
175
e00
n5
2fl
215
300
325
350

]|m
125
:r50
a75
sfi)
525
350

G00

21?

273
2€6
2fr
3 r !
3t21
3,6
3.8
.360
.g7t
J83
30,1
.406
ltl
,47
.438
.,149
r59
,469
. t g
.{a0
.{90
.506
st7

a



a
O.XYLENE xLo

o

{
a

t

o'(

r$*r En

Fbr d * FLd!5 r*rtll 'F I r,.dd

bd.E.| 'd,. iE.di!d'q.. fuhl
tront b blf r- ed!@- rud.FlE:

Fare

Fb'e.|.Jo.!rv.,dhrdy@
v.rd tur .rd.d€ d i{d..r h.ro..d !F

€n,.r{si d' rdn

Erporurc

m h . 6 n g h . d f t . l
i d | . c d u l . d . d ! ' d 6 o n b . x t ' l ' ' b

i n J . * . . . i | o d 4 r d ' $ . ! ' ' b . o l

tr  r^ EILS h)t1r. i .r  ry id i !3 f  r .- !  6i  r .r '
r t  S*^--O*L- rr€-. C€^9, ),S Mre n- d.d d,.

DO Nf,r rdaJcE yor/rlNc

Wdcr
Pollutlon

tr^atu $ Fri. s. h rr9 ffiir.

a.y !. d.nFs r | *. i, frr-

lroF\ k , f..ri .d ti''i. .nsrt

t. t!3rcr$ ?0 osaltrrct
l- r-F- r.rh.a. )b|t.-r)

b. nitfich in'r-rt

OrrriCrsrffi

a
6r.rsr Fh"gr. rqd

ullt

I Cltttcat Drst6itn !

rl aO CrFarr q... ,!dt

ll a..irh oa.rLlcnt.
tl r(Mtl hlrrd..r l.?/t97

g ara aaltt ||: ts.ra

a, o!$rvA!u cri r lltnttrs
4l F id &b (- aFI rJ(ri

al Odl@r4.i..ddi..n!.

1t
tr ltl tlt ut t03

b-l t'c{..ir. a$+rc a.fo.d dft c -.*a.a.-l l.gi- c b ar.G
i.dc td.. r"d !o.!.

l'rprfr t adrrt .rt-r YFr e' tr.ddr rt rbts Lln fir.c .r- fn
.rir lt !(- aio lrtr * Ft 6{rrn .r*a rn r9,t't c..lo9,t F,|qryt
.d.fl f rvr.d,-aL-.n *g r.nv. rr.L|lq !d 6- ci b. -rt
(drr rn lr o',e.4 s.

trtnd d ar{G t$(^r l€fi. ffi b tgr.a dnnr rfiriJ..*!tn rn
ar96 n 'FJH. dr. rL!. irctinor: & t|ol lr! drrt 6n. dd EYES:
td, I|n rr. ! .! r..r tl ntr fxtr. ri. tr, Eh rt' dp rn ni..

nn rrd Ltril Ylr rm h
lsitG ffi. Lhsrb.$rn
r-dt t ltrdqr G'.d. c t-or - 5a b sfi rE/r|.
a-tsE xltry rd r'.. r!ia..
tld (l-l tr-tr drss* r,s.r o. Jtr --ie o. tt .F. c.r+.rtt

!,rr..r t F...n h l{h d,sff4 lrr .n*1 | t !?6.rt.
r|irl - Ll tri-l ('rr|.rG |lrrM nE! nts-6.dri. tn.bb

D-\ ry-..'rrrrn 'd.t d rr fL
(n nr-r.& oG F.n

1n f tuu ros
i.! krt .ot €.C : tt'l OC.
ar'-rrjt 'rb5r}1rt.rli
'| rirl.d'.l. ^.ft t!4 ry

F! rrth.l-rt r...r. bi b b

aFd..bta .r cd!$.rth

L l r r t . h f } i v @ . , r r t u -

E E d { 1 6 ! ! . d n t d

I'irb. t nr..*r ri6l'F
I,-tr6l ligt o.t! l. G,@ D

Lr.ndrirr.l' b td L!o:

trd I.Ent- trl B n .n

la. ti 'r|ro ric.slotl oot
F.. rEl&.-n r rfrl

ll. uuxo gussflutlots
l r . ! c .d . . ' * ' | . ' .5 -

i|, us rb{ i.!t ld r Lr.r

ca.r..r hr

raid d s.r'd h.d.--- r
b..r.,---- I

Hm ro.(t ,,,-.-. t
rq.L ldr.- I
^-rft cnd.- 2

od* oihic.rr . -- t

l'n i-.ro.'- o
rrr F A rtsr a-|||-EG

d.ftt G&.1
h.in rir, Gr)- a
'| rn .Q th.dl- ,
ts.rrrry lY.rdt- o

t. drttla.Ar lt cnuw
t.l hclrnt ||6 re No q.t .,
t, t ..rrmr rr!' .ffi 5.rrb 15

t idt brbo iEFG S.n
ta hrte'. Aa.n! r!. a.b.a

tI a.ii-ldrtr rlo|t t'n
t rll.|t .J t rrbrtrlbt

tt r.rr i.no li..drt b
''..rt o! d .r.'r.br

ta rt{ am d{rtr|.ti0rl'l{i
llr irtr.a h rr rcic rl r.rr

ra.t *aq- ttrr! {a ra
rrj a.fra adr | -

a l t r - r4 r t - tn r f r

-rr-fr - -r5-ac - rra.nx
lL llbt rr-

at af - $r,r.c - s-tr

. . r . , - i -$ , rF- l t !

o,ro i arc aiud)
n |||5 3r- t n-:

n53t . .16-0&6n i !

|r, l|lrr.r.r-.d?-i
!nqa/6-0 .6vn . i

l'.l. Ys.l(blldn aitlt

|arr -s. .. t-.. r- - b.. F-]

tlu LLl tslv--x
lat hr/D . *ll .l,. t

rr.rl l5r c c-r.Er -rrlar lr/rD -
1r4tdra. -4r1r10. Jta

lata l5.l h.r--t EFit
|l!l r..l.tt r-! r€t tt
llll. ||-ial a|lFrtr-r rdFff
riua fi-r r fi-G r.a. .ga
ra$ l,;irra Va- Oc rr..-
rt t i.ad Yt-i*arr-

I t ill Ful,||l|i

> lF nILrus tro rqrrrLnrr

l, ltlt-rlcdrr 0.r @i .dd..
|.t r.5i-t6tFi D.dt ooo!

0b/t 5 .bn 2.5r l]|E ), a r}!
a.a t-d dr' Cdgtirc. l!r.c

t '8tfita fifltrt|loi

r1 Cg.. .r trtlt F-dr l.|'ti
h^. a tt; c'rrtr a6 +t

|, aF L!}tE a*-n
u h.rri..crir L '-<rt
ra vrrrr$- |i.",-a r

loft!

a

a

o

o

oi .

o
ior: trs



xLo O.XYLENE

12-17
SATURA'ED UOUID DEXSTTY

.t2,11
LIOUID XEAT CAPAC]TY

l2. t l
LIOUID THEFTAI CONDUCTIYTTY

12.m
Llouto YrscosrrY

(degtse5 6 (degrees F)
Entish lhermsl unil

(deg.€es F)
Bnlish th€rmel

(degre€s F) Ce^!pds€

15
20
25
30

ao
a5
50

60

70
73
a0
E5
90
95

100

56 460
56.330
56. r 90
56.050
55.9t0
3 5 7 7 0
55 630
55..90
55.360
55.?20
55.0a0
3r.940
5!.800
54.660
54 520
::4.380
s1-230
f,tl. r 10

35
40
15
50

60

70

80
85
90
95

100

.369

.391

.3S4

.396

.39E
400
_102

.405

.4(!8

.4 l t

.itt3

.4t5

.417

,t0
a 5
50
55
50
65
70
15
EO
E5
90
9S

!00

't.0.{3

1.035
1.O27
1.018
1.0r0
1.002
.993
.s85

.969
_960
.95?
-9r!l
.935

1 5
20

30

40
4 5
50

60

70

80
85

r.328
r.253
|.202
1 .145
t.092
1.042

.s l 1

.873

.836

.802

.770

.710

.712

(

.t221
solugruTY |]l watEn

1222
S TURATED VAPOR PNESSURE

12-23
sArlrFlTED VAPOF O€XS]w

lz.la
lo€ L GAg llE t caPlctrY

T€mp€raiure
(d€gre6 D

Pounds per 10O
(d€sre€s F) ld€grs€ R

Po{rrds p€r cdtc
l@l (rts(i€€s D

Britbh ihar|rd w{
,€r pour+F

N
s

L
u
B
L
€

60
70
80
90

100
l r0
1m
130
140
150
1 m
170
.r80
190
200
2to
220
?10
24Q
250
260

.071

.101

.t4l

.t94
263
352
.aa5
.600
.767

r.@7
tm
L605
r.999
2.469
3.028
3-686
a_456
5.352
6.300
7.541
8.947

60
70
a0
90

tm
1 t0
'120
r30
tao
150
1m
'170
t80
rgo
200
2r0
2A
N
2Q
250
260

.m135

.00rt8

.0025€

.0o39

.00464
-00611
.00704
.01021
.0t2ta
.0163,r
.02036
.02520
.03090
.03759
.o4539
.o5t43
.06481
.0767a
.09030
.r0560
.1 X)

0
23
50

tm
r25
r50
't75
?o0
?,23
250
275
300
325
350
375
.r00
a25
450
.75
300
525
550
375
@

f r l
214
247
.49
.3rr
3Z)
-:tslt
.41
.358
.370
181
3S2
.403
-4 t4
.121
,435
-ta5
.455
.465
_475
-405
.494
JOa
5 t 3
522



o
p-xYLENE XLP

o

o

o(

t

o

o

o

a

\4rGy rq.r c.rq5.

' b E s n l ' . . n 8 * ' f u t 4 t . o . F ! q / . . d

^ ! o d @ u : l | d t r | 4 J d r d y F
M l . . M | . a b . d < h . 0 . d q @
el, '  @ bri '  .d rdr@i cdd.o.4

Flrc

F | . . e d . b t v @ d t ' g

c o . ' F . . . d ^ t e l , i d l d

ErporurG

i d | d ' * q g & 4 c r i d , ' . e i ! ' '

, '$thnthG]lopp..'4.d4|[.F6
r r{ir9 . dnarr gM.trg.i

i ' . j b . n l ! * l u 6 f r ! .
F.lB.dMi{ld.b*ErdtJ6

rt rN €YEs h.rd r.r{! q'.r'd lr,rh 6 c.nry or -b
rF sw^lrc{ao.d 6F. @.{scroi.rs r.{ ff hr ff

oc Nor rEolrc€ Yo{drN6

W!lor
Pollutlgn

MFgFU! rO ^CrJ^nC UFE n y€iy rO{ @.ic€*nrrprs

|'|yh.A.ofu|l|fi.k'r.rn

k t ' y r . h o l a 6 Y [ | ' d 6

I lf3fttisr t0 D6aN tta
ta.. .+.r.. I.nE- rr'rEl

b{ -nieiit, !r, r.!.t

Orcl.nd trFt t tf,h-n

2 raul
,-r c.i.ar': Fltrrd lrn

!. ortrrru otsn|rllrots
!l O0 C.tt t C* rrfrt

t-! tr h r4.Hr(clirtr
It lo/rr at .tnnc arAnt

rI cL i.i.ty t j t6-.23

I Cslirvtlu c|l^urlltmDcs
1r ilirrhFrtr..'(4n

lt *.:rr. !.u:.L*'* rqn:

I nlttx ti iut6
fr'ldr tFr.ni arlst rrsr,-d r-, r r-s..d r* .!lF r b. -.!.

trtEi aka.laN a.*-dr v*.. *,-ccr rd rE- u$arll,r..t .!d
rh f 1r rtl.rr{., dd x.6dt r5-,-t rF -.Fr Fadrt
dd i itd.4 .& d-.6r-t, rrrr. r-rdr rt d. cx r.11
| ! '1. ' ' ' fu-| t l .{ .U@

lrrtrsi.r art-r* ,rfuJrlrq{ @rdr - -ri-r na.I r*46 rt
r}l- | iqi6 -r..rEE lroEaio.i ib rol|drwr-!g: or.6.8. EYE$

. axt{ .ir .t. rh r$ E ,t -t
'li...a.ac thl V& i@ tF
-rr 16 ffi.15b s r.n bnra.
td{t t ra.d* G.r ai r.D.. . & D !e.to/re
L- tbHtr: iarr.rd atd -.tt .
rt . F-l rr-n c|-$bk rtrF,! -.. {n Erl.f n r- rr+5t

?ra I t-i h ia; d.!Er trr ard a sF t
l|il - Lra tdtr CL.-d- 5is rEr. I d- -.Ht tt.b- 6

e!rr^ rrd Errcrt hidri.rll
Orb l|l-r& 0.06 En

a allt flr4ml
ar E h rr 'F c.c
a ,  E t 5 a u  b 5 ! h r * 6 a .
r! Itt a'irllrar*'r aa.nri FF. dy

tlr ah a"r.dirl lafr rd b !

a5 lr.d H.d !. cr5.ft..
''.cdtr|d'..tr

a.a ..+rd n fLi Y@. |ft tu -

F4d''lb.dlllh!.d
rt h.rd..' trrF.rt .:170'F
a-a ar.drr'* cl-r I G?e O
|' rr*9 id.: 5 t m/h

. ' ' ' r E 8 g r * & b ' l d r . d '

rrt '|.r L.9.oluq ql. nc nl.b|

L. tlt tD $3!l lfl c00a
€- |r-.! asrDd i,-..r)

A.T{'

tr. i l^tD cLtsStflcrlois

c.d. .r |.-d airardr:

IA3 ridr n fir rq L *.tn

dnr.t i.iie
Fr .  - . .  . . . . .  .  .  . . .  3

144 r s.k mnt
I ' E d E . . . . . . . . . .  .  . .  1

Hnn r.Eb ... . .. .. .... .. t
AoE T.rdy . .. ......... 3
r-t'G 4nd...........-. -..... r

(rni ctrE r!......... ........... r

5.ll 8.-6....,..--.-.-..--. O
*ta rbt 6..maildr

cl'ry.t *.m.r,..
h''l r€,' (Br,1....-_-.-- a
tu Jl.lriy ir€ --., ,
a* r o...r,) ....----.-. o

t Eltrratt tI^crDm

t.t a-6it 'tn rn* i. !-b
r, l-rkir 

"h 
466 r.r* 16

tJ rdt Orq rii!..t 5$L
ri L6e|e lt6 ir Lt.r

tJ t arr*rrrr* $or p.'t rr
tl |rart.l tir'lxrr.ilc

t.t r.! r|d. n*E -
tr.dcri o.. '!i n-&

rt irYgc [ |r0 cl|llct lnoflr'|tt

u.r rtrbrrrba $!d | -c

'tlr r.Lt tat|. tr ta
tll !.r|a t-rn r -E

n'fF . lliic - allJl

s . l .F - rs r ' c t * t i
tL Odt.l-itn

a.r .'f - !E.o.c - arat(

5l!d. L.g d - !.!10

0.*r n tcc cc,
u, |l.*rr.-tnFE

ta-! t3/6 r oe3 ft/n .l xrc
u, |la Frii ltld tgr

trr qr-/a - 0097l r/d d znt
lrl lF lo-J rr-c airr

ratr s.r t-n r5 rvE F-l

tal' aff |l.l va.t*r
t& ar/D - 11 .a/9 -

{'tt h - c-rr.!* -rt ae b/D -
-{r5. r.a/a - --a6.ar r 1o| J/rt

fl.x t-r.l D-dc 15 rgd
rr,ta lScl-r-r r5 r:llt
|aL l3.l w.i lb. Frrr
ul| |lr.ltr.5Grru3 d/l
rrrl r.Hrha r-- (!. ru ii.E
l t t t  L t rE i - .Ogr -

I t|I t!0uJTroll

zF i |'tr+/L]'er-
a, r.arrdrt t.ny tt..i dr*
ar liLd4r orrFr n .rrs @L

L t.ac|JlcHt stt llt

L lltfitc |lFotlll|tol

rr otil. .r ,!rin e-rrr a.3lt;
Ar 'r*it dna.r t.!t

1, lq+ liF.6ri rd-

ar v-i3 Q.. drrn !r3l t

itrl

Jrrxt ||t5

a\

o



o
XLP p-xYLENE

12.71
S TUR TED LIOUID DE}ISTTY

t2r l
LIOUID IIEAT CAPACITY

tz10
LIOUIO THEBITAL CONDUCNVIIY

t23)
uouto vtscosmY

(d€€r€€s n
la.tnperalurs
(degle€ D

Edtsh lhermal unit
p€l pour6-F ld€gre€s R

Bdnsh ttEd|llel
(d€s'ees Fl C€ntjpa re

60
65
70

80
8 5
90
95

100
t05
1 1 0
r 1 5
r20

53.970
53.830
53.690
53.550
5 3  4 1 0
53.270
5 3 . ! a 0
53.000
52.860
52 72O
52.580
52.4{0
52.300

70
80
90

t00
r 1 0
120
130
t40
r:,0
'r60
t70
180
190
2W
2r0
220
230
210
250
260
270
2&

! 1 2
. 4 1 E
.124
-a29
-435
.440
.445
.451
.a57
_162
.a68

.479

.485
-{90
-.96
.fot

5 t 2
.518
.521
.5?9

60

70
75
80
85
90
95

lCrO

-935
-926
.92r
.91, t
.907
.900
.E9?
.Eas
.878

60

70
75
ao

90
95

100
'| 05
'u0

r20

.674

.654
-631
.610
.s90
.571
.352
.535

-503
.488
.a74
-460

o

o

o

o

a

o

o

o

C1221
SOLUEILirY ITI WATEfi

1222
SATURA'ED YAPON PRESSURE

72Jl
SATURATED YAPOi OE}ISITY

t2ra
IDEAL GAS HE ' CAP CITY

(d€gre€t F)
Po(,rds p€r 100

16egre€s F) hch
T€mperutur€
(degr€e6 D

Po'r'dsdl e.6h T6rD€l.tre
(d€Sr€6 R

BritiBh lh.r|ml mit
F. po(nr4F

I
N

o
L
u
B
L
E

60
t0
80
so

t00
r l o
120
t30
140
r50
ro0
tm
180
1S
a)o
2r0
20
zn
2a0
29
260

.o96
_135
.187
255
3a:t
.455
.599
.777
.s98

'1270
r,600
t.998
2.1?5
3,041
3.7tO
4_493
5..07
6.455
7-64:t
9.080

l0-670

60
70
m
90

1m
1t0
t20
.t30
1,rc
150
t60
tt0
lEO
190
m
2r0
2A
m
26
2tu
260

.@183

.tn252

.0004:l

.m459

.00607
-o07s2
-0t02il
.0r3Gl
.o16{5
.om50
.@553
t8138
.8426
.0464n
-0t661
,sdr
.o78d/
.(r2'|)
.1860
-rt660
.t,1570

o
25
50
75

100
125
150
175
200
2,25
N
275
300
325
350
375
400
125
a50
.75
500
5C5
5e)
575
an

2a6
,59

,85
.47
JOg
32r
3:B
.345
.357
368
380
391
r0z
ra13
/21
.{}5
.4,15
-456
.465
r7g
,,166
.496
J06
5r5

a



CHLOROBENZENE

a.rrY|qd ci..rb S.-(r'dd

S'{l. t.d Fr.tui. y.!or . '.od,&

r l J u c r . ' d l o v @ t . i 4 | e
vrror mY .1116. , rFrd n u ...r6d rr
ne' {.ad$ xo - '  dLr* u

Erposure

| t d | . d d 4 I 6 / o h a c ' f u | ! *
m l u u t o b h : ' | w . n d h l

lf;lj!:,{:#llg::j'j!-JEfiLo|vc,i|c.ffln^iofla
lr6!b @r brm rd -de d@B

r. rlsfots{ t0 ot$r acI
tl- x6r.rs r.tu . r|rrodl

o*M d trsr r{!Ed

l, uSaL
1l C.l|idr Fr.n5id. reld

I Crlrtclt DtgcirTDN!
rr co c4.d6!It Oe H&94f,r.c

r,! s/ur ododtor 3.3/t13.

r.r cr! rd.t'I r.r ro}lct

a. 03!l|M!u otrranmsl|Cs
..r t;r.t .r tE L. rh,..! L4!

. .C | r , - | xdr 'Ed lcE[d@d! tn i

.I

I XErlTti latAtos

AT._11-o: c+/'qt oF- v.!q..dd e.. qe.E fr...E Fr* *-q q got*, dl*+ Ehry .r-r..r-. ,.{ r....r* tu.F.r{r.: ie bdhs
T.s f .Fw d.arE r' |pr&r Fd_i4r r, u.

ryaT: 
lf--..."-,.., 

'-r'r 5 M. rr.f'd 
"r*q.|tI* 

'rr.d-
o oa.,.u'r ro o,*.rro oi,so..|n dy id r rdl. b rrqa n . frd rfty. r-Jr.,rF .|E|r d ...rF9!s r..C.e 16 a4frr ro lMr ttrrs n, 4E 'm.r_n

Tbhr et !{.&. 6d ,.dsj
NHAllTrOfl |tthb._.r, tu dn_n,i..,- ,x(i€sY|o tu !y rErC ,.b. . wEt 14

dEb ..r. r.!h CytS. rd bo{rrr * {F stlrx",G dE|ll!d.q ru nFr- fx nh qo ud ,.L.
ti..i.|d tr* vdf,:75 b
xd tn r.$&b t dr on ar.rd.r$
l.rdr at ttrtbd O&, LOD . 05 b t 9/r! !.r r.!!a,
4 r d d Y o r u d . r r | d
r..F. loot tfid Cn eru* v.r... ,. lvl{u! b ,- ,tr d Ed
r4E r l* rird ar'.'srl.t!. !lh6 brd, 9._6.drrod.h.d e@. dr |ra qn !.d qrdyp.t tr.rn
a!.. lrY..r6 0 ?t porn

-.. . JUiaE lllS

L l|tt ir4t03
a.r  rb r*r  ar . f  cc. . r .Foc.
. . r ' | . M c . | h . h t l 3 a - ' ' i
..r Fr. tt4!r!.*l{ &.r'a cah. dd,

dyc.,t.r.rd.ficd'd.Y
a/ tr. aft|.d.6lr9 /rg.ntr tet to !.

lbrtolF'|m
4.6 6F.rd fi.r& .r cd${d..

td€|! add{ n.l.. i.tu o
ao br. ,.D{.D .!rd rd,o{n

..t EdL. r.lEErd. Ie.f
a.a a|..rkd x.ld tl.! d .rdhlr
a , r  n d n t | l  t  r . : t - r ) . 6 m / m
l.l0^ds.d.'|.ml6Fr.u.l

r0. irl^ro ^lstlttarit c00l
F- ro!,r ^e.f6r irs!...|

^.1.t

lt. lilztto arllltlrarlorS
cd e. t a...r i.iir. dE

ru! ,r.rd i.t!l rd a{ t.r(

n b !
' ' ' ' ' , ' ' ,  '  '  J

(bdd s.ld |'L,, .. .. r
P o . a . . .  . . . .  . . .  2

B ' . n r . @ t . . .  . . . . . .  1
j r 4 J . E  l o H t  . . , . . . . . . . . .  3
& . t u b  € i d . . .  .  .  . . .  ,

o r r  o r i . d . . . . . . . . .  . . . . ,  I

s . . r  i . e r ! . , .  . . . . . . . . . . . . . . .  O
|-tr H.rrd c5.{lir!!

G.htort ch.dr..d.l
ti.rior ri.,rd |8r.t...... ... .. a
Frn'r.D.t tidt.. , ........- !
t L . d i n y  N d - ) . . . . . . . . . . , . . .  o

I Ciattc^t ta cl|vtTt
?,r n * Yrr il.n trn N6 r*b
tr i.dldr rt$ cd6 5ti.h no

tJ ar&nrr Oui|e iollsr srAb
tI r.!q-j.r aini r4 r.t fa

cul- i.r FL-l
'1,.I''.|.'b.rno|!.rubx
tr hntrrd .t r.ltdr.l*

t,t letr i.b ln*br t
t'.adF o.r. rE{ .Ytbt

|r nfiErl ^|D Crittr!|l l|ft'ltt

rr.r th.asr Lr. i lrt.d I .ft

J r.|-r! r.rlr* 1!2.s
|lr a*i tatnt * I d*

2 t f f - l l c . rc - .6 {

-5 f t -<3 .a t -2 ' t ' . r (
lal orn at.r..au!

a ta f - r r r ! - j |a l

.6a n - (4.r. - a.l,r ra/..

L r I r to ,coar t
rtl laa t r.o t *r
. lr drts/6 - oxoS riln .| 6l
rl,. rj.r. r.r...r.d id&c

rr..r t-l6 - osr.r x,ir

|rrc rF, &..t ar.di. orrt

l:,rr i.d..r ar-lr |tn , Vs. tO-]

i2r, a.ad tr.r .r r-nh
r$ 3!/n r 's..ua -
l ra r to. J^a

lLll lt t - C.iaf,|.- hr) 14@ ar/D
- a7s.rr0 - to I rdr rte

r:.fi x-r ., o.di,-dar r5 F l-
ltla ltn .a t rrsn f6 Fait
lr,!a r5r, r.rtn-t !.i ltd lrhd
rt l Ld aa ar.t n toa.rrl
rr! lirt. Ya* o.o d didr.
urr r.|. Y* tr*Eor E

1 t It fou,ultol

?o r?,r$ rrltr.aa!.frr/r.h '.l.
l, L.f,rod r.lrdF br. d iJ&a.
D ||.r.al..r Otrad ar-dl!(r!

..a tc.a cn-r cdt.d.. t |.rrt

'. SItf'|tG ||tott/|lfi

l-l O..a-.r Arir ae.ar: |.E
a, &d.a. t-srre rnbr
|.l krr Ah.arr.. ib qt'.mr
r,a vri|.l ri.Gs

1 rlrt ||^l .06 (c-Ei.a)
rrl g.rd{-&a & |. tar turq O.t. rd nd&
rr' fLr lryrd o.! d .r{a



a

o

a

a

o

o

a

o

CHLOROBENZENE

12-17
SA'UFATEO LIOUID DEI{S]TY

t2.tt
Ltot tD HEIT clPlcrv

1219
LIOUID'I{EITAL COI{DUCTIVT'Y

r2.m
LrourD vtscostTY

(d€s.s6! O
Pound3 per cubrc

tool
Temp€rtturg
(degoe! n

Bilish lhe{rnrl 'Jrtl
per poirndF

l€lh9er6ture
(degre.! n

S.itish lhermsl
unitinch per hour- Temp€rofure

ldegreer Fl C€nlipor3.

35
a0
a5
50
35
60

70

80
85
90
95

loo
t05
r 1 0
t r 5
1m
123
130
r35
ta0
la5
r50
155
160

70.419
ro.230
70.040
6S.8{9
63.660
69.ir69
69.270
69.(EO
68.880
68_700
68.500
6€.309
68.t20
67.9r9
67.730
67.530
67.339
57.139
66.950
66.750
66.559
66.360
66. t69
65.969
65.r/0
85.5€O

a0
50
60
70
80
90

100
'Ito
1 m
r30
lao
1:{l
160
170
180
190
2m
210

.316

.317

. 3 1 0

.32r

-327
.329
.33r
.333
.335
.337
.339
.3i11
.343
.345
.317
.3.0

-m
-10

0
to
20
30
ao
50
60
70
00
90

100
1 1 0
r20
130
140
t50
r@
170

,956
.9!6
.931

.917

.908

.498

.888

.870

.069

.850

.840

.E3t)

. 6 1 1

.aol

.792

.742

.7f2

ito
it5
50
55
60
55
70
75
80
85
s0
95

lm
r05
1 1 0
1 t 5
ra)
125
t30
135
140
1 4 5
150
r55

1,02?
.987
.949
,914
.840
.8{8
.8ta
.7m
.763
.730
.713
.6SO
.668
.648
.620
.609
.591
.574
,558
.312
.527
.513
.4S9
.486
.a75

/'7

(

(

1L2l
SOLT'EILrfY }I WA?EA

'12'22
S TUPAT€D VAPOB PF€SSUIE

t2.29
g runa?Eo y^Poe DEalstTY

1224
IDGAL OA9 HEA' CAPACT?Y

Toftp€rltt t€
(d€d6€! R

Pound! 9ar 100 T€fip€rrfur€
(degloes R

Polrda. F€r lquar€ TompGralura
(d€g€€. R

Forjnd!fir o${c Temparslrr!
(d.o.oer O

Bdtllh tharmt lrtil
per Dorr?rdF

n.o2 .(X9 m
30
.t0

60
70
80
90

r00
t t 0
IN
130
140
r50
't60
170
180
190
2m
210

.o32

.048
,069
.0ss
.140
.1S5
-269
.368
.192
.656
,865

1.1fl)
1.464
1.880
2.39,1
3.026
3,797
1.731
5.056
72o3

20
x)
t0

60
?0
t)
m

tm
1 !0
't20
r30
r4
't50
1m
17ll
1m
ts0
2m
210

-00071
.mr02
.00t,t5
.00204
.00203
.0di86
.oo'522
.00698
,0o923
.o1201
.0r565
.02010
-02560
.03?3:t
.o.051
.05o3e
,06,22.
.076118
-oo3{)0
.t 1280

0
25
50
75

tm
r25
r50
175
e00
225
250
ng
30o
323
350
375
am
425
450
a75
500
325
550
575
8@

.t78

.t88
,r98
.207
,211
.2A
-235
.ztu
.252
J6l
.280
-277
.2€5
,an
.3)o
.307
.3ra
.320
-3Zf
J{r3
.3.0
.3{5
.361
.357
.tc2



a

o \.-,

o

a\

e

a

)

o

t

o

DICHLOROMETHANE

r.Lt Fja C.rdi... Sd( d.{4 @

srlr. . ii.. br.hC t+r . Flc.d

r l d 4 c ( ' h l q d d ! @

M l t a J N r ^ d F e ' d d d r y l r |

torsoigJs crs€s ^rE ptoo{JcEo rviE| riGrtED.
lra eosl'r.d si€llrd b.sur{.fPlrd

Erpo!urc

!n!! ' .b. ' .qrt ldnd!
Irfurl l i iuq-dtts' f l

| | u d ' i | q l b d * p d ' 0 ' . d g | 6 ' r n

Rtlb.d'bf lrHcio| l t .gder
. ! L | . q U l q r u l ' , * J | | ' o | ' . b

scous tu,.;iui d.r r.u

ErEorb . tu r64{ t r r . .  tuE 'nqFur . f inh fu

M|Yl*dh..]hd,o.ddudfu|

l. ttstll|lt l0 orsc||^mt
(.- a-od. DiEr 'li6.al

I | , l | r

t axtrtt t !6t6t/|ll0ii

er o0 cor$fit aL.. H&cdtd

l., S^ i OdanrbE aolt6s

u Grl r.a|!r t j ttsa

{ 0lgt|vr|tf crut^tlIr Et
a irJE |t t- r|| -! tJ.n

a, OaG ,r.ar' .dDE r. dtlacrr

1t

3l

frl

1XUr l l l t  U tOt

:_*y-T,- nI,.igr -r m _6' sr4 Fe.dr cdristF --..trrt !4u! raLrDft rrn - .fida n- d dvr.r*
_ 

cofirCr rttfi 9(!{ ^rrD Cy€!. .rb.rr..\ E baa.F.E'E,
ra!l!^.. t F.rrG srlrl'.ro. .|h rh 4r.r G- dn- r rd

ffiH Sr|t .rO EYES cnF drrnr|.|d
c.ftrc rdr ar! a .r.. I dt cd,

rLrh* r.H va* 16 F|n
ht 16 ir.|l- lhE !{E Fi b - nt!
rdHrr |' 5a-d4 ar.d. e Lor. - o6 b 5 rr'\a

rE ro-t hd 6.dr.rc n Fr u,ft rtu 16,.t FEtd d
E.{n tu&r u.r.-.r( D..nd I rEs.

!q/d - a.a., |'frr 6-E-E: stu rEd i Fa- d d.rill n e.d b|rr4 rrt o..rEr4 r! rdrrr c ar -.
O&. trr-i{: &rrr b

t t|r{t umS
hard*r|d-hdad

o&|rryEr.w..d.
'L,ii.d.rH.h&|?r.let
e.:'t,ul*rrelrtrkm
Fr.,th'|$|r...ord6t

ar..r.l rb.d..r c.*idl
,r6dr o.dib Fdd
Fr.d r. r. nry !. rd.rl r

tl.d5lirr5rtu
.i,.b,r ttu rrc I rr..F
l|dn d rrEe .ror F.-r
r'*rii.['r.rFrd
^{-.r. rrD lE-r

idcJdrut t t h.t i.rc

hr- t 'tdr D.! Dt i|r&

L ftAIAm lssttt{fi caot
c-hrr^hdfi---)

rr. {rlrro cl tlrnc^tott
c4.r 'i.'J i.alhe

ua |l.rrr Ei r- r- t&

ad.r.., r-t

C-r..t e.dh
tr.d$ |i.rd (hrt......._.-.. .
Frdndr F.O ,. _. _._..,,.,. o
n .4rr tY.dt ..-....._,.... I

'. Claxrc.lt ttlcntm
r-r,{r fm r.c b r..6.
...drt !$ cq. I.rd& |5

1t|t q,ha ?drFt ar.!l.
r-r{dt rad. r- A.b rr

t F-rrd/{r Nd Fr.
|ur...|'c''rr!.d.d

'rra.dt Ob 'd.t-s

te ntllcat /tr! clf,rt{ not ntt
l | . l  t inJEtta!r t | *

ll, bo- *tnr!
X|. Lattrra l-

lo.'t-t..:c-trlr.t

-tru.F.-rltlc-tra6.t
u.. crr.t t--tr:

./J.t-*|rt!atft

s Fr. - ao.a .n - ttt ttr/'.|

i.tat r tqc hl!
rta L||| &- t-t!r rE r.t:r
Iu, !l-r*t.*tr*

E! vl.. prt ar-a. t,-ar::r
|r.x a- - ard. t$ d rtr i-]

rart !.H t3.r tfr-
t,u t!/a - trt.a/,c -

lbr-r-.i|!-d
|I-||..*br.rrr
rl- a-- 16rttr,|
Ita -ftrtr.n h VErrr
r-.r tt-r tarr dt
L- t ra-(bd15
B Y*. trr.r.! rt F

I tmt roulrltor
rr /rard. r.ddF rd p.fi
a, Lri-r t 6r r5rtsntr
.r r.lird orr.d h.. taoo!

ri t .a CEr c.iE r!|Er ar.r

I $rnqc ffqrlrr

a,r or-.. c Adr rf-.a arq r.hd

u e!.tti-tr ht .d.!e
u r..rr-.th-t ku
a.a lt-b.l o.! rlr.d.



DICHLOBOMETHANE

'1
12.17

s TunlYED LIOUIO OEiISITY
12.11

LIOUID HEAT CAPAC'TV
12.t9

UOU|D TIiERIAL COl|DUCflVlrV
12.20

LtoutD Ytsco9tTY

(d6qr€s3 R (degr€€ R
gdl€h lh€nn8l unil

9€. poondF (degr€€s R
Brilish lhefm.l

(d€Sr€6 F) C€niiroi3o

--60
-50
-{o
-30

0
10
m
30
lto
50

70
a0
00

100

91.320
90.700
s0.080
8g.as0
88.830
88.200
87.580
86_959
86.330
85.709
85.080
44.459
83.830
83.209
82.549
8i .959
8 1 , 3 4 1
80.709

35
40
45
50

65
70
7S
80
85
90
g5

r00

.271
,275
.276
.21?
.278
.279
.275
.280
.281
282

-284
.281
.?85

-100
-90
-J0

---40
-30

-10
0

1 0
20
30
ao
50
60
70
80

t.m5
1.192
|,179
r,166
| . t 5a
t .  t { l
' | , r28
t , t t 5
1 .102
1.0s0
1.077
1.064
1.051
1.038
t.025
1.0t3
1.00,0
.987
.971
.9€l

T

R
I
I
N
E
N

1L2l
sot-uBruTY rx w^lEa

'12.22
SA'I'RA?ED VAFORPRESSUBE

1ZZ3
SATUR IEO VAFOA DEXSIIY

12.24
IoEAL CAs HElt CAPICTTV

?.mp€relu.€
(dog'ees R

Pouid3 p€r l0O
(d6g/ee! R

Pour& g€r rq.rlro
ld.gro6 R

Pourds ps cJUc
Ioot

Ta|lp€rdu€
(d5gr.6 F)

BrttlEh lh€ttnal ur*l
p€r porrr+F

64.02 r.380 - 10
-5

0
5

1 0
1 5
m
25
30
35
a0
,t5
50
55
@
65
70
75
80
85

.m6
t.0r3
!, r8o
t.370
'r.586
t.830
2.105
2.111
2.7U
9.15t
3.383
4.066
4.€06
5.ml
5.860
6.S84
7.38S
6.2m
lt.n7

10im

-to
-5

o
5

t0
t 5
m
25
30
35
40
45
50

60
65
70

80
35

,0r 525
.0t 7al
.0an3r
.023:B
.02671
,03050
.0a172
.03911
.0116'2
.050ir9
.05478
.06:t78
.07t49
.0799e
.|J€9?j2
.0O93,1
.l lo,l{t
.122ao
.13tl|l
.149€O

o
t0
20
30
4
50
60
70
80
90

'r00
1 r0
1m
ts
tao
r5o
180
170
160
t00
26
210
zn
2S
2&
250

,12e
.129
,l3t
.t3:'
,r35
,137
.t59
,14
,la1
.t,as
.147
.140

.15i'

.155

.156

.158

.r59

.t6l
,r63
.t64
,165
.t67
.r30
.169
,171



TETRACHLOROETHYLENE

I t|l rua|lt
tlll t a* Nc arnn c.
ahi{ 116 b Ah r5. a.,ii&
fri ad'l|rE|a ra.E |q Ftrt
th atr||*|. Aarr rd b r

rtd fiEt r c*d-
trlad. rE. |n.!l! gd i.r t

r..rb rr ft* rl.r tu
Irfu| t@ra rd rirrr.d.
.buc||r'ru'jh
'1,',t.}trdrdl&
Lr&!l tL- t .F.!rr

Lrd{m*tbartr*

hr t*..ra O.. ot.yd&

ra. lat t0 tl3as3rtfT 00!!
F.. rt-n r-|d ||io..r)

a-t

lt, auro cuss|ltcalotS
r r,t c.4... rtdrJ i.radd:

r i ,  r ^ ! n r . a t r r u t | '

C.r.rst
Fn''.'.'..'-.-''' '--.'.-_-'.-', o

!q- r S.rd |n.d'*-*. I
t .dr*_.,*_,.'....__- I

|rrE rdt_*,.'**_. I
&.b ro.dy.*__.- I
r-!tE cld._--_'-*_ 2

(!f oira.|.*-._- I

3d '|...ro.r._-*-* I
rr, I''a rq bdb!..r

t:

I cltltalr rttctMt!

l-$,rr n$ t r: |5 |Ei
a.drir d' Cd t-r|t |5

a-ry alli YEIF.! $d.
i.rEia^.-! n ^-..r

trr*rde rb. F'rrr
|rsrr, rct-ldc

tr.rrt Lr. Et -rE
a..6it Au* l!. dt.e

4 nrrr 0 ctctgr iottrtEt
t2 t  t r t  tb i  ta t . r t t -

ll, ad.dr.. Ual* taa3
| l r . . t r * i t -

i t so t - r t i 'C- -a t t

{trt--azra!-ror'x
l,, O-tea.rrr

aa t t -L? 'C-A ' I
tLt OtotiE iHa.h
lllt ar.di. aniF

tL d roa fe4
lu lJiiaa&tEtntr

tl'| tr..,/co - o,€r:t tun r |'!
l', rliadL-ffit*

+.r q...,/6 - 0.0.{ rr/. r c.lc
rt t ir.. o..t ar-r. adF

r|.rl a.a. .. **F i- d thr., tr +

|.|t lr-r l|td Vrt a.a*
!r aari - o.t .art -
r|o r ra. ,r/ta

|:'L lEdG-r-*Ic Ft-i
u-ta lLt, !r-lqt* &t rnir
ta.ra rt d ad-r r5 rft:t
t{ r5dtq-ir- ||it trirt
ra5 i.aa h-r t|tddSa
i:.- rr-a vtE 0arq.r-b
rt t a.r r.Ft-.-r hdis

|. r ru iu.ult0
r| la- r.d.t d. d.iu
rl r.bi6rt ddft|! drrg
rr b..it . ottl- o..rJ @!

r. t - qr-r c--ifr h.

r |{|tnr fltorttllt
rt c6 d ,trrF ot *d{ lta

|rr|n s* a+*
|, f.{. te'a^ a.Stirt
., b.r .r---l--. t5 ierFr
tr Yr-t hslG|D

F.'"**.

w.L, rq! c.5.r-.

Sdrhi!.rrr.rtgtr!.ldr

{

. @ @ , d 6 | l | d t d j @
|r[e|!D.d&'{|{ad
4 ' B h l ' d ' d F r , b 4 d F E .

Flr|

Pag gq d Fdrd jrr r-r.c

Erpotuta

I c... ror xoc^. 
"o

tuL{ b r{ lE $d rr-r. rrd-. r .u.rbi r{rnC. d b C.dErlr

,!.dfE|ftd..'d'tse4l|9.h
r D-urt. drErJ|r s- olts

4bc b ah rld'-

.|ledr&|Hc.,qjd.d
rd _.r!!E rE 50 |l{n' or dr

scrous, ,l-,ih tu 'u

lV.Lr
PolluUoo

EJ'c.,bdfrErd.i
-r r -4.{ r r rirr -E fr

Mr bcd n rr d rcr. dfo.r
F lon .bd 'a t r * | r&

l. llll|ortt t0 Dt&r |.t
F- r-F- brEa. abac*l

ar-El r! rrat h-.n

I l^ltt

r curtct! !tst.| 'n|s
rr ooc.*.' cr- *a h.

ra E rDqr-n ra^at

a.. cra r.aEl t E lt.taa

a otsutrtu qquflItr|r!
.r ry.d ar. o..at .a! uora

a, oe En -a r. dffi.'r.aty

(

fl

I |l,[n uuDS
f.rrl i** ari- to nirr rF eE &r-*F8..*,

r-4..a Er.r.qr tga r s rE ,ac atsi.
Er-a tq aryG irF d r.d ryr bE r,ri r! -I.i.--i
*uqi 

Dr-r'tr -t Jtr toErd dEe' r., |r.| ,.. t -- |E|trr.
n-.r , rt-r! ..str?Er f rE E l db Fs b.rr _, r+ tn

m 1! 4{.! F 'i.r.a -rer ,€lsiEir rrr- f*T dt o|,.rs.t
drrErtll EYES lrio e(,r alr .r! ri..t ot ,L trt t n€trr|

ll*.r r.I rt- 5 q
rEr rn xd.. r.* ro *n ts n ,rt
r.dt t ra* cr{ t rDr r o! bar,/ra

vr.. e-l5b *rad* vF..r-. tn .irdr c a..ra c n a f
Pd - icr €.l|o|r Dr r.c. t.w.,

rl- rE ltti CE*iG.: rrna tEtl l.rb6ffia !E.Ha
dr oru Et.r r..-t c rr.h



a

a

I

o

o

(

(o

a

t

: t : : ! .  . : .
-  l - : ' ' _

TETFACHLOROETHYLENE

12-1f
SATUFATED LIOUID D€I{SIW

l: . t t
LIOUID HE T CAPACITY

.t2.t9
LIOUID YHERI'AL COIIDUC?IYITY

r?.m
LrourD vtscosltY

(degr.6 R
Pounds p€r cubic

loot (degrees D
IritBh th€mel u^il

(degrees R

Bdli3h lhermel

3quare toolF
T€rnp€r!l|J[€
(dEEre€s D C€nlipoisa

35
rl0
45
s0
55
60
65
70
75
80
a5
90
95

100
105
1 1 0
1 1 5
1m
! 2 5
r30
135
140
i,15
150
155
160

103.400
r03.099
102.S00
l02.59g
102.29S
102.000
10i .700
10t.aoo
t01.oss
100-799
t00_500
t00.200
0s.910
99.6t0
99.320
99.020
08.730
98.{29
98.139
97,83S
97.519
87.250
96,959
s6.669
96.370
96.080

o
t0
20
30
40
50
60
70
80
90

l txt
1 1 0
120
t30
140
r50
't60
170
180
190
200
210

. r98

.200

.201

.m2

.203
_204
_ios
.206
.207
.208
.210
-211

.213

.211

.215

.216

.214
,220
.221
.222

N
o
T

R
T
I

E
N
t

53

65
70

8{)
85
90
95

100
105
1 1 0
' |  15
120
125
130
1 3 5
t40
t45
'| 50
r55
r60
r65
t70
'tl3

.958

.929

.9@

_8,!8
.823
.E00
.777
.756
-736
.716
.898
.680
.e6:'
-61?
.63t
.6r6
.601
.588
.574
.5,8r
.549
.537
.526

r2.21
soluBtuw tlt wlTEn

12.22
SAYURATEO YAPOR PEESSURE

12.2t
s^run/rt€o vaPoR oExSI?Y

1Z,.
IOEAT 6 5 HEAI CA9ACITY

Temp€ralur€
(d€gre$ R

Po0nds p€r 10O
(degr€€t R

Poundg p€r sq|'|ar€ T€mperahre
(d€sra€3 D

Poutdr p.. drblc
lool

T€nperlt r,a
{deg'E€. R

Brnbh fl€nml 'rnlt
ft€r pgu.|(lF

68.02 .o16 60
70
80
90

1Cro
1 t 0
1a)
130
140
t50
t60
r70
t80
r90
200
2 ro
2m
230
210
250
260
270
280

-236
_3r8
.125
.561
-732
.9'{8

1217
1.5a0
'|.953
2.119
3.042
3.756
4.607
5.6t6
6.005
8.19!t
9-82{

r1 .710
r3.890
r6.390
r 9,260
225m
26.m

e0
70
8o
90

1oo
'tt0
t m
r30
t40
t50
160
170
r80
190
2m
210
2m

2ao
250
260
270
280

.0070?
,00929
.01216
.015?5
,oM2
.o2s7l
.032r2
.04055
,05032
.06 t 90
.07543
.0921 5
,11 r30
-r3(m
.r 5940
.t89to
.22C'0
,26230
.30660
.35680
.4 r330
.47680
-tl7go

23
50

1m
125
15()
't75

2m
25
zfi
273
300
n5
350
375
{{x,
a6
,l50
175
s
525
550
575
8(x'

.1(r8

.'l t0

. 1 r 3

.,fi6

. t ' t0

. lm
-la
- l
,127
.129
.t3t
-132
.13a
.r06
,138
.'t30
.la'l
,la2
.t4it
.tita
.ta0
.14,
.148
.1146
,149



a

a

o

o

a

t 
(_,

o

o

a

TRICHLOROETHANE

*.by rq.d c&r-. s-* oo

s.*. h -c. ri.*r w.. rdra

c!tr6p.,lM|
|a&t!'dlm.d|e€dDE{r
ffilrbb.blld,d!bdloJlFq.

Flra

101500{.6 G^sas rAE rnaE(ECD r t|aE.
w { ! . 1 , , 9 | d d g r d Y &

Erpotura

m * r b ' i E r ! . t ! . t
! i!.4 r. - &,r ' dhl rrrt

n Dsrrt. dn.rr od o4!s

Wrlrr
Pollutlon

lr '*r crddfrrEu s.E r.. u.M

x.!t r4d bdr 4 r.i*r. odd,
MlD ry.q. ot lId d ,dd

L rrlrorst Io !|la{rl6[
lr- ht r- L'|d. teib,

crEr rl trEl r-!h

r wo,

r ctl|tcll otJ|olrt|ots
11 0O C..rd!rt e... Hdoo...E

s I t rbtrd..r r&r bd

L crl r.a.!t bi rt{6a

r cslrJ^|u c|llxgEnil|c3
.r .rtd..rtt Frrlr.at tb,'

aJ orb: cr.o.do.n{.l h-||

r ttlt tt &ur06
t --tr*ii aa+n * or.* 9d F -n q rr{r.I- !cr,r

.et-4. ro .E!*b-i 6Fn r r.t*!+s.d.!a. to4 cr*t d.t, 9o*,.drd b.rr4i i.Ftr dt rr aE td ad-.*t.rr !.. rwt bdwr
EFo r Pdnnv.tda.r,.p6 b d.a,*d

!rii*. t.a-r{ ta...L ll.r&rro. .|rrpE r cE. rs o d a_utr d
r@c'.ro. b b.. c &b.* t{h 6r.r.. d a. tr.t a, b .,rr.
-9.Fr..r drr- - b- c.dE'*. rt6EstD. Flefi tuu rd. b

c ||- CyEs rti.' rdr! N byr{t r.* *a .hcEr . .qb-*
rEra{q*cd@eEts-n  e- . -  . I

rtm-b t€l afu .r!gr d.Fr9rfr, oln trr r.r-r I nrnobLE_f,.oL tD. ft 61 5 r-|r E. |e ..Fi' '€,tg.b d/r
turrt- ..6tsrD. ts€n.td *,!.addr{ fyEs.Ll!
rqudr's' rr.- llri ft oi.it* drt ri i.! *-- ,- rFrii,

trr.iag rH v-- 35o Er
t .r ta xtr r,* rpd F b.o.tr hd

I:11! t hqryr od '. le. - . 5 ,r .^! 11 6.q rd. ,,r. ,{1- Ldr EL Dt i*5
Jr.. |o-l5rr dr.a.* v.e.r. -. aa|r rrt c h .l- c EF.E'

*rrlrihigh.nrd.to- ib.t-arE .
lla - a.rt ffi a:rrg|.oc 3t- b!,tr r.t d 6 d.at, rd &d 5

drr -t q friE r'{ ndEI c - ai

q

r t||t Mllml
f|r t ho.[ d.t .d
tLr!& thr.5 t: rarat
f|. &r|9r5a ra-r or d-s.

't .lrr|l|rr|i raf, E b b

lFdd tr.ra .r c.nr.r.r
tr-.rG lE d turt e-- n

-bi.. i rl! rd Fr5
h,rb r-v...!r m,.F
Irdr-|h'l||dtsid
rdi i.!.: t*l 2! dm
^4.!.tk h l+.tan

rls|bE |. p atia i.h

flE t-4rr!rc rtr. @r .rj.ta

la iJluto ls$lsrut c,oo{
|t{ rrrl ^EEr xi-...|

|l. MUlo ctltSltrrrDii

r cd c t .l-J ri!B*

rrr rrl 'l.rra r.!.'. tr lr r{t

C.L9.t i.rl|
r,r,*.._......_.-._.-*,--..,,.__. I

l{i d so5 Lilyr.,--_.. r
Pm.'...-*'''----.*- l

rr,E t@ry.*.''-___. r
rqJ.!. rddt._.*-*' r

c!: or-qt_*'_. I
aE.,.--*-*-_. o
adE .*,r_-__,- o

ll, FA |lri cHGdCr
C.r.a..t Cartid..l

rrh Hq! tar.).___ a
frrrri-*rtRdJ.__.-- I
F.-trr (Y*i4 .___.. o

,t

t, ctttlEll trc|||ln

i*r|lr' rrn ri.r is..tq.yi
,-nt tu rld.dbE.d

.-rirt *cfr| r...r
cdqrx.rdEhr.6||d

grt hdr tr-.a..r &-.
r..n&r ry.B.r &ra.l

HtEr-.r.rfr
|{$rr .r t t ..n &.

'rcFtn

ttd*tj. o.! d rib

12 nlttclt u0 qfirc^l ||or{mtt
ra . !  t in - t . r . rc . . r -

u, ..r-rr r.|ft ts.al
11 a.rra aaarr t *

raaf-ta.€-!a?.t(

<--lt.t - <-t! - <aa.r
tu oitd t ry.tr. ti.a rl.r
U, G.rd tryr td Eln

r j rd t rc0q{
ru r|ra &b.ir*

r5r d'i6 - o.ata x/r d ro.c
||.| rll|ra h-ffi.tt a6 idl

irs t'tr-/6 - o-o4t fi/..l ro!
lrr. va.. od rr.{. or*r .,
trlt i|. r at* tr.- - Y.F lo..!

Ittl !-|rrt.t V.r*
t6116 - ta .r/a -

l|.lt ||-r .r c*.* {.4l aD hrl
- to dra - fio t ro. ,ra

l2.ta lbd rl...t * ld r.b.r
l:'ra r- J a.t&c rtac Prrs
rti. L- , a.i-.i* 16 *rd
ra.l i.a.r tradr Et Er!-d.
D.:a rbir V-r o.. rqrde
uJt 4.5 y.a.. i*E ra E

I tlltt i0t!,|n

t5r6o ra././,r-!rhJd r*
1rr t !d,u..fr.

u riri.; t ddt od. ic *u
l| f.r.t.r otr-o-dF}

a.a t.a d-rcEtt- Fadb

I Slrn|. ttoar|ln
'.r or6..t Arrr t d.4 it4

htflJ r*r( ir- Er .d

rt &{. t +.-rE r.!d
aJ ||-r rh..aa-r rb r-rrrtt
r. lr*E: P'r||.G6

JUff Iru
O



TRICHLOROETHANE

a

o

a

o

a

a

o

12.17
SAIUNAT€O LIOUID OEI|STTY

l2.rt
LIOUIO HE I CAPACITY

12.11
UOUID TXEAUAL CONDUCNVITY

12.?0
Lrouro Ytscosrrr

{d€gr6e5 R
Poirnds p€r clbic

lool {degrees F)
British th€rmel unil

p€r polnd.F (de9re6 F)
Bnlish th€mal

square tool-F (dsgle€B R Cer'lipdse

0
l0
20
30
ito
50
60
70
60
90

100
1 1 0
120
130
140
1:O
t60

85.419
8.{.870
84.309
83.759
43.200
42.650
82.089
8t.540
80.981
80,.29
70.870
79.320
78.759
7&209
77-650
77.O99
76.540

55

65
70

80
85
90

ro0
105
1 1 0
l  t 5
120
t25
130
135
140

.2ao
212
.211
.216
-2^8
.250
.252
.251
.256
-258
.260
.282
.2U
.266
.264
.210
.272
.271

N

P
E

T
I
N
E
N
T

1 5
20
25
30
35
40
45
50

m
65
70

80
85

r.363
1.295
1-231
1.172
1 . t  1 7
r.065
1 . 0 1 7
.972

.889
,852
.817
.7U
.753
.723

1Z2l
sotu8ruTY |r{ wATEe

,t2.22
SATURATED VAPOR PFESSUAE

12.2tr
SA'UNA?ED VAPOR OE}TSITY

1224
IDEAL CAS HEAT CAPACITV

(degtee3 F)
Poirnds p€r 100

(degro€3 R
Poundsl p€r squero

lde0rc6 R
Porrd! pe. cuhlc

toot
le'|rp€ratul!
(dogro.r D

Sriliah lh€nnel ohn
p€. pound+

58.02 .070 70
75
80

90
s5

100
.t0$
110
t  t s
120
125
130
r35
140
't{5
'| 50
r55
r60
165
170
175
180
185
190

2-099
2J6,(
2-657
2.S80
3.035
3.725
f. i52
4,6r9
5.130
5_646
6.?92
e.950
7.56it
6.437
9273

't0.r80
'| 1.t 50
'r2.200
r3.330
14.540
t5_440
17,214
10.740
20.330
22.VJO

70
75
80
05
F
95

tm
105
110
' 5
't20
125
r30
!35
t40
i15
150
r55
r60
165
tm
175
100
185
tso

.01925

.o5.405
-06 9
.06799
.075,10
-04916
-09220
.r0170
.r ' t  t90
.tmm
.13490
.11770
.16150
.17630
.152m
.2o.E?o
-22730
-2t670
.26730
28330
-31270
.cD6n
,36390
39t40
-1214O

o
e5
50

t00
t25
150
175
mn
225
250
2f3
3qt
325
350
375
am
425
,(50
175
500
525
560
575
6q)

,t48
,t:o
.r55
.t59
..r6:t
.187
. t 7 l
..t 75
.t70
. Xt
.186
.r00
.t93
.r06
.t99
,frz
205
.208
:t0
:t3
,2r5
.217
219
22
zEt



o

o

o(

o

a

O

o

a

a

o \--

CHLOROBENZENE

w.Ey rr, c&'|rr

sf$ n r.L. tLdid. {!.r i Fdr.d

l d . d , k ' r d r w r d ! @

Fire

F|A6.crlEle9.,d!dBYdd
v@ dt .rdd . rnd. .n ftro.d,-
nl i  e{ jrrr .d dldbdu

Expo8urc

!|t\M d.tlDdrrftcd a,4

tr uetrr{ r d.!rr. F. drod

r-@,rn1-id lrn di c€nrr d *n,.
, r  a . r c r  r  d r ' 6 q d n  r i d d

rorrs. [,€ Bnn.&.r .dy

WatQt
Pqllutlorl

w*ur ro .o!rr. lrr rJ vcFr (of, ccarcEirn^l|onu

llo|'jy|..r||dh.dfubon4'
@t o0.&5 'i H6y i{q .rd3l

L ta5f0t3t l0 olschltGt
Gr.. i..F.! r.!.- r||rd.dl

orcr d prrqr r.:!m

l. ttStt
r.r cdryr: Fbrn 6. rqdd

it claltalt ollt.itT(]tl
r.r co cdl.$ny c|.r H.!.g..ri.d

ll ro/ui r}..iE.rdr t.3^ 13.

$ c.3 a.ir.!r r.: roe,qt

a olsrftalu cflrMcnl|lltcs
a.r tnt !.1 atrt. iI.trlcFd! t{rd

.J Odq r|rd .,|n oco.: .f( rEr+ t .j

ultt lt 4r!i
t .rd ''cr.dr t+rl--a OCr v.Fd ad ,-ai.rd tu .rC.oFi!.: ,r..F,

dE grdr ctqrd.d.Fc*.a' r.d,rad*E .F.rr{t; .rd brc1116 d irT.rio. e0|{ b .ddri
tt lt6 rd.rr{ E -e rtr.hl b J*\.'r jd ''|tr ffi.d ir..t dre6d. ol trn tur u (b.qb ir, b -l.Lt xrsr crtfu frrLr.n .a y:c... ,d fty '.d n &.r!. 6 rr{., r-, rr rr|ra &I lrPry6tu

.rr3@tu,xrorc 16 6Jarr9 - rd r-rrL.,s 4uI ffi .1!6

td,x| .l frr.s! G.r trrct .nD|dr h { .F .rr..!.- tE r|' -s
M.o..da r,{r !r .F0o4 riH r f|c'.: 'r'H b*n _:.d{Brd eyls o|ffi r|c€srofl .r{ t rr*r! {.t a *,ir,rc d4. EtEs E. r&
tu|. r.rtr t|& €yE6: rlr.tqrr, i nL 5xr{: ,rb d.|d.c
co{t r0, !d .9o..d tr 6 49 8r f,.

llr..lr.& rrr{ y.r.: 15 DAn
ar.n 16 hnalo. un{r o.r. d,r.!.
r.crry |' bl..!.^ G.a 2, LD{ - o.r b ! r/re f.( rd/
b ror.lx art d .rd&
vr.. {G-l rnx..r *.-r-b&* v{s. r. E ir.Lr b r- .r- E .rd

Itw-rE d I.g..d 6 d{r{ .rr .|oia b|fu4 tur... @rlo d r--fr c r. tr
6r trr..i* o,t m

..r tL.A b{r a. r CC.9/.F Oc

. . | ' l f r { ! 5 ! r i g ! t l l h t , r ' ' l r
a.| t,. arlrcd.E|g ri-t csrdr corld.,

' } f u q l , o . n d . d 9 . . y
ra th arll9d.rtlra ^ado rd |c a.

aJ aFd rtr.. .r Cdnh.tb.

rs-@,iEre@d6rrorr

a'. rie b trti tl..lt !.fa { !.r.r.

lofu.ii..h!x[
.t |'{b r.l|arh 1r...t
ar arcrk l H.4c o.r. 'Br rd.n5
aa a.rtua t rr l{r I ..c m./tr
r|0 r&!. at d rnrn k i

r0 ul^ro $5t55lt|iT altot
tr- r|.rir-.d nn e.rl

l.t-l

lt. rilirt9 c! 5srf|crlrort
c.a. .r ffi t{.r.dd:

rr3 x.r! 4.!r. r.. t- r.t-

t, cxtrtcll ffratv|rl
rt ae6nr n6 a.r.. &,.*rdr
t: 4..#r ilt cm 5.dr i|o

tl 3r.afir orrrC tErFt SInl.
t,a rdJ&E ri.i{. rr r.b ra

cdU4Nce.'bfd
', ,ffiado( 1|o| dr,s
ta r al!- o, r.licn rEr

t.t lc.. e.r5 ccrr{ |c
tr.cd! o.r. Fl .'.J&L

u n|!i|an |l0 q l|alt trofut|It

|ll irrJ.Jb a l|.c.a t.-

Iti a.|o-Hi l|l's
lrJ a.ha t rtrt*

tof - |l?c - {o5 x

-! tt - --{a'C - rr7-|:r
UJ C.Lal-.a.r

a r f f t ! , rc -a* r I

.6. r- - .4. 5 - .l0 |rlr/o'

l . | l . ra rccod
rr-a ltaa-c t *

3' ar-/6 - cer x/i r 2a!
rrl rrl{ r-**.rt-t*

ttrr qi-r- - Dar?.r .t/i d

|r.!0 Yr.. to..l ar..* anrt

r2rr aa. r atd. ts - frr to-!

r1l, l-' tta.r Y.Fru.r
r$ lrD - '6 .art .
3r.o r ro. !l

|r-ll r|r.. G-a.ah tdt l?S eJr,D
- lt|trlara - ll, r ro. J/r|

la|. ||a .. o..#* ra.Frrj
tt-la tLr l a*drEIl.
|''r. r|.t , rqi.i-.r b ,.r,r
u:r |ra .l ft-r A_4 dra
ru. |.rit vr- 0.. d rrd
lr,tt ada YFaraOS!.

|. r r noum|oi

20 aPds n/ur.{a/rL/rdr {f
a.r l.r*r.rr Yer.rr ('.b or.vrhr*
r.t ar.{.ar../ orraF o.i.ra Fo!

aa td O*r Cffldh t . .r

t_ tNt?'|f,c tifl,|r T(lt
al O..4.. .t ,!t|fl ae.5i: r.c,bt
l| 3..t rriF.*rc A.id.d
ar 5n ^r-dft 15 r.qrrFr
a.a b|r|.- Fr.&+'fu

r ru u406 (cff,
arr rr.r&.nt Art rlt i.a6 0.t rs id&
lla a|[ L.D-.!* 0.r. ic .d&

o

{ - .

Jrxt t$5



o

a

a

e

o

a

a

o

o

a

CR,B CHLOROBENZENE

't2.17
SATUTATEO LIOUID OEl|SrlY

12.t4
LIOUID }IEAT CAP CTTV

rz19
LKIUID THERIIAL COTDTrcTIVTTI'

rza
Lrouro vrscostrY

(degee3 D toot (de9.e6 D
Edlish lh€rndl unlt

p€r pound-F (degee3 F)

Brililh lhemel
(d€gr€6 F) Cenrlpobo

35
a0

50
55
60
65
70
f5
80
85
90

t(x)
ro5
1 r o
1 r 5
tiro
123
130
r35
!40
'145
r:o
r55
160

70.119
70.230
70.0rr0
69.849
69.660
69.169
69.270
69.080
68.889
64.700
68.500
68.30S
64.120
67.9r9
67_730
67.530
67.339
67.139
66.950
66,750
66.559
66.360
66.169
65.969
63.770
65 580

{0
50
60
70
80
90

1 m
1 1 0
1?O
130
l a 0
150
160
1 7 0
180
190
200
2 1 0

.316
-317
.319
.32r
.323
.325
.327
.329
.33t
.333
.335
.337
.330
.341
.343
,345
,317
,349

- 1 0
0

1 0
20
30
ao
50
60
70
a0
90

lm
t t o
r20
r30
t40
r50
160
t70

.955

.92r6

.937

.927

. 9 1 7

.908

.096

.888

.879

.869

.859

.850

.840
,030
.421
. 8 1 1
.801
.792
.782

35
40
45

5S

70
73
80
85
90
95

100
105
1 1 0
1 t 5
1 m
1?5
130
'| 35
ta0
145
150
155

|.o27
.947
.9i19
.914
.880
.8!g
. 8 i g
.7!)0
763
.738
.7la
.690
.648
.618
.426
.609
.59r
.s71
.554
.512
.527
.5r3
,{!}9
.486
.473

(

(

(

'1221
SOLUBIUTY IX WAIER

.t2.22
SATURATEO VAPOF PBEgSUBE

12zJ
SATUBATED VAPOR OEXS]rV

L2a
ID€AL GA8 HEA' CAPAC]TY

(d€gr.€. F)
Pounds For 100 Terqr€r!lu?a

{d€0r€or n
Pourd! p€r squera

inch
Temporafura
(d€gr€e. A

Poun& Fr drtic
tooi

Tornp€6lr'€
(de0ro6 F)

Erllbh lhc|rnrl 'rtll
par po6ilF

77.O2 .04s 20
30
40
50
m
70
80
90

100
1 1 0
120
130
140
r50
1m
170
1E0
190
200
210

.o3:l

. 8

,000
.r40
.r95
.269
.366
.1912
.6s8
.865

t.t30
l.1H
|.380
2.30{
s.m6
3.m1
4.701
5.856
7-2n6

m
30
10
50
60
?o
a)
90

t00
r r0
rm
r30
t40
150
160
171)
1 m
tso
200
210

.m071

.00 t02

.0o!.5

.max

.m28:t

.0038G
,00522
.00694
.m923
.o1tu7
,0'1565
.020 to
-0258/J
.03"33
.04051
.o5txt9
.lJ62j21
.0761'8
.m30s
,t r280

o
25
50
15

tm
.t2a
r50
175
2fi

"25250
275
t00
325
35|t
37S
4m
425
.50
475
5{b
525
560
575
66

. t78

. tat

.rg8
zAf
211
z2a
.aa
-2tu
82
2at
59
.m
.2a5
.ax2
.ffx,
,nf
.3t l
3m
327
.Il:]
-3ao
.345

-357
.36i1

o



DICHLOROMETHANE

f , . r ' E ! s d 9 E . d E

9u. . ff. ko!'l rs. i F.rrj..a

e u 4 e U 0 a ! l d l J M l d u d @ !

FOtsO.rrJt 6^5€5 rFE pF@i)cto nRElr h€rrto
l d a 9 s 6 u r , ' o ' L f u !

ErForurc

} ' L ' l . b q . ' | n ! n f t { l

R ! ' q . e ' b f u M a | e l 9 @ l J B
r ! 9 I i * | 4 ! g | - { h p k t y o | t d ' d

scrous. h,,o r(M6h r.b

Ei-r c tr dEr.h d RIE ,. | ,rh
E ' B o ' ' e 6 | . | l . . . | r &

'ioolyEdb.'ul.dpdledtdodd|

t, ttttottt t0 D|lc$atal
|l- r-F.- Lo'.'r |r-dc.r)

t ut4

I Ci[r[c/u Dtltt llois
al OO C69.-rt Ct c H.ba.!d

u rllvt,. D-|.d..E taltlat

L a.lt i.aalr bj r5{A!

{ o$t||rru o|.|raltnSnct
.r ftr€r.|.(-it ..t !4j

al Oac 4..r.( rdrr& r. ctdarr

rt

It

I tiEltn |ru|or
t .* itgi aqa-r* da.ra vTs aa- {t!..ri, er-..a.,a..ri dtt
arrF-fta..t l|F.g. t$!u T|o{.!.drr.aE |E dihr*.r*
_ cc|{lrtr w|Tn gxrfi lr|Ir Eycs ri h.!.n in-o..a .'- N rq.
tDllT-c E4-.'! r*alargtr !r|F 16 rrB,. (l,v. Blt . r rd

!6€SrbR: 6.r*ac 4dr. @iar^ct tr|rx sxr|. Ar|o ErES r|E _rrr*{
dng-.n.rrotsrJ!.d..r

tlr-..|. rx vrr 16 F
f-r lh hr-!|. thtrr O m Ir O.r!
i./dt t ha.d.t c'.o t Lon - 05 b t sr'ta

YF lo-l rnrr ctrtd.rtc v.eo.r o. G,-.r rrtdr rdr L FEra d
|l rih dd.Er 49....,a rLdtd. l.|lpr.r.

ratr, * rrid q|fc-tt* *iM rrla ! Ta.d 6.btE 
".b 

5|l|5 dq {I tutt rrd rd.ma C h .r^
6.r tr-* t6$t m

t atta tauroi
a.r fl-it..r5la.fiiet*

d!d..||t..'5b'e-d
aJ al!i&ah..hr'r?a-t9*
€ rr. fitr.ri|. ^|s||r rd F!!r
a.a tr. €rrlglrr4 &ft r.. b r.

t!..r'ldfu
ar ar.d.t Nrd d c-$.rddl

,r*+tshtdd
cr t@. . r . tu ,bmt  r {a

a.. a.rEr&h EE rrt rtu
a.t ratu t--.Lr r!...t
s f]-rLJ 'orn |9. Pr*r
. ' . . ' . ' ' r . |e i . l . | i cF '5
|.lo^d&d.'l.dI.r.|Ec

rrr ar.rdsr{..r|. rU b rld t &

rrr tur r.E .-n O.L rEr i-ta

tl tiaa$D rsst3irtll aooa
tb l|.rr ^* ||-r!.dl

lt. 'rt/uo ausJtflclno$
|r . 'cdor '* ' ' r . r ' rb*

L r^a |lrrrr i.!t b. ..- rrr

t. a$&||(at atattMtt
|.C6drlfthr.!-'roErort
r*ri*r lli G@| r.rr* 15

arst adr triFft *&i.
r-e..i.i &-r. b rd-.a

Csia |l.r Frrd
|..'dEd'*rb.fr
l.$ad .r rct*. !.r..r

ttdd! o.r. .c ft&

u ittlSEtt lto o{rtcl! ftoftfntt
|.l tir*t L- a |l.a.a r -

r'., a-.r., rdar* aas
ui a.ra t*t a | -

loa t - - i c - l t t f r

- l . t t_ - . . r t c . t r l f x
laa Grr-ta.-r

a r : l? raa5t -3 | | t

IC F - Or- . alt H{,/il

rJl2 a rfc aqd
1L tt- rrr... t-r 16 Ftrr
r|, q-t...i-Hthrr

'!.ra Yr- to-t lFdt o|rr' l,
|rrr rt. - ar.-. rb r r.F lo-'
rru lriltrlh-r

t,|: tr/D - tAt.,a .
ro ! ro. J/ra

rr.rt ll- I br*t rd Ft .
u.ra ra-.r Da-t-Ii r! r-rd
rzrl r-. l, a.arrG ru ,.td
rcr t- .'r\t.'Erh rq,|!r
url |I a .|* rara.Jra
rr-i trt tl- 0a. d d&
r.r7 Eh-tr-.r tlr'.

a fr'It noulnEl
rl aa.!. LdE rd Fn r
a, ra.r.d i.dr: r.l Fhr
rl r..rr arrrrn !.-. gEr

M t .. turc€rdi i-.8

t 3{tmr3 rul.|nDr
ir crb.r ,|.ti r.d,t* Ers

ll i..re.lG-tEr b,ss
ta bt Ar..atrr t-b
r.. r.rnt 0L ic.dd

JUXE t,t5



DCli

12.1'
SAIUBATED LIOUID OETS1TY

12-'L
UOUID HEAT CAP CI?Y

't2.t9
LIOUID THEFT'AL COIIDUCTIVITY

12-m
uoutD vrscogrrY

(d€gr€ss Fl
Poonds D€t cr.tbic

lool (d€g.€es D
Bdtish lh€mal snrt

p€l pourd-F (degr€€s R
Eriiish th€|m8l

unil.inch pd ho(,r
squ6r6 lool-F (dooreos R C€ni;pds€

-60
-50
_!0

o
10
m
30
10
50
60
70
80
90

100

9r.320
90.700
90.080
89.450
88.830
88.2m
87.580
86.959
46,3:X)
85.700
85.080
84.459
83.030
83_20S
82.509
8 r.959
8r.3,11
80.70!)

35
a0
2t5
50

60
65
70
75
80
85
90
95

100

.271

.275
276
.277
-214
-219
.279
.280
.241
-242
.283
.241
2U
.?85

- l  l 0
-100
-lto
-40

--60

_40
-30

0
to
20
30
.{0
50
o0
70
EO

r.m5
1 . 1 9 2
1 ,  t 7 9
1.166
1 . t u
' t .  t i t l
' t .  r28
L t t 5
r . 102
1.090
1.O77
1.06{
' t .051
r,036
1.025
1.013
1.000
.987
.971
.961

N
o
T

P

T
I
N

N
T

t2.2t
SOLUBILITY IT WATEF

12.22
SAN'NA'ED VAPON PNESSUBE

12-23
SATUNATEO VAFOR OE SI'Y

12.24
toEll ols llElT clP ctTv

{d€{i€o. D
tbunda 9€r 10O

(deg'e6. F)
Pounds p€r squero

inch (degfe6 F)
Pounds p€r cubb

loot
T€np€rElure
(degr€€! R

Britlah thorrrll lnil
p€r pol,rr(|.F

64.02 1.380
-5

0

10
15
20
25
30
35
40
45

55
60
65
70

80
05

.86tt
1,013
1.180
1.370
1.5€6
1.830
2.t05
2.111
2,762
3.t51
3.505
,r.068
t.806
5,20l
5.860
6.5€a
7.389
6.270
9.n7

103m

_!o
-5

0

to
15
a)

30
35
,(0
45
50
55
60

70
75
ao
85

.01525

.01763

.02ft]t
,02333
.02671
.03030
.o3472
.0394t
.04{62
.05039
.05676
.06370
.071,19
.07996
.0E922
-m034
.11(X0
.12:210
.13540
. t 4960

0
10
m
30
t0
50

70
80
90

!m
110
r20
t30
t4,0
t50
t60
t70
180
t90
200
2t0
zn
?3)
zao
25{t

. t 26

.t3r

.133

.135

. t 37

.139

.112

.1,14

.!!r5

.147
,ta0
,t5t
-t 53
,r 55
.t 56
.r 50
.r 50
-t6t
.t6il
,t64
.t66
,r67
,t6a
.1(tg
.171

DICHLOROMETHANE

'{



TTE TETRACHLOROETHYLENE

12 , t7
SATUR TEO LIOUID DEXSIrY

' l2.rs
LIOUID HEAT CAPACIIY

t2. t9
LIOUIO THERIIAL CO}IDUCIIVITY

t2.m
LroutD vrscosrTY

(degrees F) (desrces F)
f.itbh lhe hal unil

(desr€€s R
Bdlish thermal

(d€gre€s F) C€nlipoi3€

40
15
50
55
60

70
75
80
85
90

r00
105
1 t0
1 r 5
1m
i25
r30
t35
140
145
't50
155
1 m

103..00
103.09S
102.900
102.599
102.299
r 02.000
101.700
101.400
1 0 r , m 9
100.79S
r 00.500
'| 00.200
99.010
99.610
99.3m
99.020
98.730
98.429
98.139
97.839
97.5.9
9?2n
96.959
96.669
96.370
96.0€0

o
l 0
20
30
40
50
60
70
80
90

100
1 ! 0
r20
130
140
150
!60
170
i80
r90
200
210

. r 98

.200

.201

.202

.203

.204

.205

.206

.m7
,?oE
.210
.211

.213

.211

.215
_216
.217
.218
,220
.221

N
o
T

E

T

N

N
T

55

70
75
80
85
90
95

't00
r05
1 t 0
1 1 5
120
r25
130
r35
r40
r45
r50
r55
160
r65
170
175

.958

.92S

.9('O

.473

.446

.823

.800

.771

_736
.?16
.698
.680
.66:]
.u7
.G3t
.6t 6
.ml
.588
.571
.561
.549
.537
.52G

12,21
SOLUBIUTY It{ IVATEF

12.22
SATUFATED V PON PRESSUHE

12.23
S TUBATEO VAPOB OE]ISITY

12-24
IOEAL GAs HET' CAPACT''

T€|np€ralur€
(desrees R

Pounds pd too
{d€sr€€3 R

Poun''8i#,; squa'€ Tamp€roluao
(degr€€B R

Fo{Ji& F q6lc
toot

Tomp€ralura
(degro€. F)

Brilish lh€rmd l,n{
9o. pouixlF

68.02 .016
70
80
so

1m
t10
tm
't30

140
150
160
't70

100
190
eo
?10
220
230
210
250
260
270
2W

.246

.318

.a23

.561

.132

.948
.t.217

1-548
1.954
2.116
3.042
3.7*
4.607
3.6r6
6.805
8. t99
LA21

tt .7to
t3.800
16,390
19.260
22.5m
26.230

60
fo
80
90

r(x)
1 1 0
t20
r30
r40
r50
160
170
180
't90
ax)
2to
2m
2ao
210
250
m

280

-0o702
.00929
.0r21E
.0r575
,0eo22
.0257t
.@24?
.tx055
.t)5032
,06r99
.07583
.092r5
.r 1r30
.t3:,60
-r 59ro
.rE910
l?3:t0
frN
J0640
i5640
_41330
.r7680
.5,a7to

0
25
50
75

100
125
150
175
2fi
225
250
273
3m
325
350

100
125
450
475
500
523
550
575
600

.ro0

. t  10

. 3

.1 t6
, t r 6
.1n
.1U
.r25
-127
.t29
.l3l
.132
.t34
.t 3a
.t38
.t39
.tat
. ta2
-'ta3
.14/t
. ta6
.ra7
.ta6
.ta6
.tas



a

a

o

e

o

o

a

o

o

o

o

gf--F'

wer i, o.ro.r- 5d c.,

i * .h - t . l | r .5 l * .aFd4r

\

^ @ d d n o | e ! , ' d ' @
E..nd'fuidUq-fu'd
eryEjn.ddFr!@erdFr

Fln

FaE ..d d t!./o- ,r.1.|.<!

ErFoaura

rfrt !.,i .E j. |'ar
. . l *  r u n b r ! { r r l . d b . C E M

r r-fr{. rsan 0h E F

Wdar
Polu$oo

qXcffiffi'.:.Etffi'".m
blYbc.|r. i 'dld.dkb
Eor (r.r.rr..l doy -r tuL

L t|lfioitt t0 latquaet
t- ...Fi. r !a ,-.d

G|rldrr FFE||.irrr

I Utlt

l. *:I|crl oaslr tllt
ll co '--t-4-rr lL- rao( rd

U Snt httlcr rr at

ra Caa a.rrt b: rt {

a (rtsatv^lu clr u/gtllttE
.r hrEt h.l|.a!Lt!

aJ or!: ar:-t r. daddir .ro,

t |Ilrn |.lr|os
irEhfr hFtu |tr wdErsr q.F!r.d,B d
- -.G :ir rrEra: o ts .E F.s rh.
trF- ttkra lt-G -,IE d dld dd n* r_ E
*:E:.T.-T-."!IFd.6..' tuq..!,a-,Dl'F'.
rm-qrr.!rr.quipr rr_Er |tlE FII F r-r, r-9tn.n d {a( ft tr d-d -6r r&arE& E{ E Id'dtrrr....|srrati ayas axr arft aJar lr,t ., c ir et i-..r.r|fbr I

lh....aa tl* v.r- 9 6
-r to xfr! !* ro tn 6r ao -r
t dr at rra*r Ors M. - ol b r !rr.
!- r.a+ rio.r

YH5:,- 
v*r tu. tn trtr c b n . r,rd r

' . I - | indsr .Dr . td I r ro t ,

=: =-1- -__ FM nE'.c5F.b.s. Jr.5dbcr\ ry a- f-rt tl i{-rE aa f. arn
b tr'* a r.r

It

TETRACHLOROETHYLENE

a  n | t [ l t r ) l
b! r-* rac r.rDle
h-.. Ldi. b rE 16r rbn'|.la
tt! artlh|. rd-& fbi Fr-
'lr llr.rdr|e ra..r. td r. x

ard.r 'E-{ .r Co f,r..r
t!a.E lG, rErp r.* tu, !.

tur.. h tli r'r.. FE-
ar..r Y-9..rrrr ,r.r irErd.
Iblb rer tc rl.-l
. ' , ! . r .L {d . . ,me
5t tb, t i-..rri

k |5i*i & t. era tdc

th. trlFr.ur ().t bt.v3*

I ul|lo l33tlilqt !!oa
o- |rr. rrd ri-.-l

ll. l|^uto ct^litflcrru$
rtr c.- l ar-d i.ar-ra

tu r^1|r a a.at to &r rrf

vF lntr-*-,.._. I
r4n s s.! trrr___-* r
ftLdr*-.-*,*-* i

.ttu r.dcrr__ r
l4.c rdr..--.- 3
.-b|. €n d_* I

ft! OiEl_--' r

4.. fi.dr.--...- |
ria tit^ |rEI ct &k

,t

t aJ|rE[ |l|cllvfTY

ld ' ,a t r i ! t t : xor -d . r
,r.fft ri6 cfr jd.r. t5

br qria yr.F.t 9d
rh|q! r..-.. r- ,a

I|'rFEr!* r5. Frri
ia- C fdr*r.!c

tr.ar| o.i. id rY-ta
rdt Os* O.r d ts

E n|rlLtl |rD c|Ittt.t D|tm$
r2t tii[t ta. a |iC rt | -

|lt r.br-tt.tf rsat
rl,l l-r tar d | *

t l f r .  t2 r rc - l .a

-{rt--,aai-aaat
lla c rat.--n

5r t -aa fC-a lo t
tr| ('tda-n k-ff
ra,t aF.*a..dF

t8r . 'E  F{ l
|rr l|i& alb r-h

tt, 4'-/6 - o,tltl ,V. d ,cC
rl'| r|aa r- *a.f t-r

aa,a qi..r6 r atrar |!. r:6!
fl.ra rrF lc-t ar.{. oiii

trll b. a ar- ta- aa ttr caat

lafl !.5rtar tra.-*
lrt lr/t - O,r .rila -
I|r! I rc' JA.

it,l' |I d c-t-h ttar.tur
llta tHtt !r..-.*t! tt|ri
tt|. |tat a&Irt tiFi-t
r1l ||- t a.tt-t-i td Frrr
!t a lH.t t* 0.Lt aiE
rrl. Lll|t-o.. llt*ra
t  r t  i . ry . t . r - . rhFt * .

I lmt;olu,|Lt

lt a- r..btFod td r*b
|r r.bht t d.tr tb.s.s
ar bad6ta- O-: lOOf

aa L.aO.5C--lI6 tr-r

I $tm|. ff! fltot
t| |}rbi ndF oY-'5a ad

n-! tEb aa+t
at l-{.t-l.*rr r-ft
a, brr-trrrr5t gJ.dt
rr t|q: h-,.*u



a

a

o

a

o

a

e t---

o(

o

a

r(

TRICHLOROETHANE

r.br rq, Cob.b.

$r h {r.. iit rUq a r6..a

s t 4 6 * F i F & i + B t . r d

l q | . d l t b r d g E g - t ' d d

fo60raJs G^3c5 ̂ Fa 'Fo.vc,o || rnE.
w d $ Y , | . - { g 4 i 4 L
.rvrsii lff dl tu, oe, drn dbh

rtur! b F. |E rr i.d
f fra.4, 4. cdE d ftr t-{r!.

n !{u!{ | dd. eE orDr

r...krtdlDddb-
ffalrn@y{n*!'{dd4

ii il,x'';"?f :#t,:f : glsJiiff :",,9,;.f" -*
"atriiei:;ffii,ff.#

€_rE cE ffi.Er o 4.E r. |,aBrry r da.u f r d!|r -: h.ra

Mq eJ 6.d.,! rqr. dr4

r rt$mr I0 ll3auEl
0h a-Fr- r-r. r.*E{l

OrE r d !.r*r r{art

a ultl

I atarE|r oMr^llri
lr co cra-i-rit, ah lbLerH

U Puitt-/rr*r tct b

s Grl r.aE L: n.{5a

t CSI|VIU AUi|lglI! At
at trts.t a- F .ta.4 Ue!

€ (nrorh(tnrc h-rt

1 rr|m tgt4r6
r.r rr,t .a_rr€. q**ol!rarFr.sF.*_r€a- r-fiE

Tf..B 3_--* !s- 
"cn 

rldEF. Fii turEr -,.c..c..& b rt-r '!.qr *, ll- to.-r.-trt F. rbror or;;
.tqd r rqrii r.cd d c gff E.td lcbl

l.| tsF tdria Ea-.r rar[rro.'lin,r4. h e d qrrrb r!
rEr dEr-r 5b .|r ri b _rti.

iaiagttF. ,6, d..a r- bf,ra-i -! -t tu -r r-rc.r h* €yEd ra,|' rn rr r|d ad,iF.E .sr|(n: da.L{ -br i9 s d.D*.
tl t-.a-a+-r c.t &r n|lrtsr!-.F*.r-drrr, -brF.

--a^Oc rot tu tu!.F.rdi,:r-|,..hi.r r'|i sirE.*qr4rE. |h 6r! t .tr -. I r-r, s'.H IrFrEr d,
ft{- orton ,6€slo* ;d r€n fr * tl 16, rdtg Eyas: til
.srttr rr -E. Erft i|b dr'.*.t|it.rr i.i Qr.c t- rscar.'
-r drr, mrr-,

aa lhra !* y.r* a5o *r
s ttt6t{.r l|.. rl&o Ftra.h h_
aa t dr i r'a--G c..d. r: l-o.. - a b t! ,r. ,.( *i rEa ar{ ,tla.t L.a Ld.+ 6a d.ra&
q 'a!-_l---E 'F -.rnE'r 'hr..r ,-F&r

.rn. tEr.|lr ocl|-r Dr -. r*rr.
at qraa r ard ;tr aa,-r* rtu |.dt |itdo.rt.i.Hb

-rr -r-.Ert.r.ctdr -r
rt Oa.. ltlra te m
atl [lt h- i.@ Fr

a t||I Nriumt
trdr trdn br d ld.Db
ftm.!| tl|i. 5 Ah Trnar
trt atlrirrl*r rFE Oy d-.J,

llt Etr|e.-|aN ^e rd.bbt

rdd tErr..r cr {&l
'!.a.t I.t rn 'i.'le r- e

}t&h'}tl5l'.trd

trbrt|gttdr42.F
ar.|d l|I r r5t Frd
k*rl i.[: l..r) 2 0 d'r.r
aa.!.L fr,E lm!r!

l@idr,l. l, r. fi,a i.!c

tl|r l-F..rJn D.. iEt nttra

rr r ua!, ̂ !{53ltf1 cool
(.- rb,! r*d rL-..Q

t! lauro ct^5tlflc|noit
tr.r c*.r r..,..rr r.alli6

rl, |At L't adr rc ta r.r-

c,''ryt adi

v.odri,1.-..*.-l
Ijqr c S..a Hrr-_ t
PeI_-------*.,

n M tdr+, I
Ae'.b Tod.ry---.- a
r-!rt cn-L_ 2

o|! ch.tr.L_*- i
w&_*_+ o
s.r F.*!6*+ o

lrt F,rlElqd.t r
c.a.f..t -abci

r.dr rsrd or,.t-*-. 2
neddr ti.O.--_ t
i*rr' |Y.tt..-- o

?, chlrtclt tqfr|lllt

t,r tr...ndt rrn t !i R6 .bty.
|*|od'furtdo<r'rcrd

t, a-.r'ir ri| Cqls r.r.e
cdlb .r,rru\ llr r-.!.,r I i.r

tl a.-5y trrha tti..t 9e
t r.*&i lF.. b. A5 .a

C-.-J5r c!*
u lb.rdE !& r5r F.h.l
tr .$rr...r tlitu|t.r*

tt a.r..t - tr.d b
trladl Er. rd nrr.|

tz t||l|ru rr0a tral troattltt
tl't trt Ea--r fa-l|*

|1l r.aa- |{* rl'rl
ir.t a.-rHrr |-

taa f .?a t -aa ' . *

<+If- <--llt - <-a.t
lel OEt-r'.r-nr6F r
|| OLa tts & r.r-r

rli . rrc ts{
ur UitLrbiiaaG

lrr qrs,/c. - o6a wi a torc
ur rlra t- ** t-ar tr.t

.5 qblci - oa.a n .r to€
fl.r. r.F |0-l .'-. a.nln.t
'l.lr B. .t ara.ac tt- - raF ca}

|!|| !-itr.t t5.*
ro .||/t - a alL/t -

llia rI.l C-r- t-taro l|,.
- ts rala - Iro t t0 Jra

trr |l.t o..t--n tS r.irr
rt.la l-dadrh 16Firrl
|tN rttEt ..-*tdr.lt'.l
|r,l rIJa.trl|t ,!iba
l,.- Ui-i E-D- l! -U
tttt dtaF ,t-c a!,-

|. r rt foulnoi

,6rf.fi .,I,3/tfut',|-'
rrrD F,bd.! Fcta

ar L*a.tt rt t'; alr. d '*.
a, raa.ri.d ett- ar-.! lE

a.a lb.a o-r c..E r*r h.nt

r $ru'|E ttoal|Ill
r.l d.. - ,r.rt U$raa.C irlE

..-r arta.4 *r. rEE a.5

ar -tr. t r*..rr &u.r
u tr r-'-.rr- f5 rF ffr
ar t q:,rq..s

o
: lrlt l$t



a

a

o

o

o

a

o

TGE TRICHLOROETHANE

12.17
SATUFATEO IIOUIO DEXSTTY

i2-r?
Lrouro HEAI cAPActrY

12.19
LIOUIO THEFI|AI CO{DUC'|VTTY

J2.20
uouro vrscosfY

(d€gre€s F)
Pound6 p€r cubic

lool (deEees R
Irilish lharmel Unil

por pound-F (d€srees R

gritish ih€rm€l

{deg.e€3 R C€nbpois€

0
l0
m
30
40
50
60
70
80
90

I ('O
1 1 0
l m
r30
r 4 0
150
t60

8 5  4 1 9
84.870
81.309
83.75S
83.2CrO
82.650
82.089
81.540
E0.981
80.429
79.870
79.320
78.759
7A.209
77,650
77,099
76.540

55
60

10
75
80
E5
90
95

r00
105
r 1 0
r' t  5
1m
123
130
135
140

,210
.212
-211
.216
.21A
.250
.252
.251
.256
.258
-260
-262
.261

.268
-270
.212
.271

N

T

P
E

T

N

N
T

t 5
m
25
30

a0
45
50
55
60
65
70
7S
80
85

1.363
!.295
t.231
t-172
t . 1 t 7
t .065
1 . 0 r  7

-972
.925
.849
.852
. 6 r 7
.741
.753
.723

\

I12.21
SOIUBIUTY IX WATEB

172t
SATUNATEO VAPON FRESSUNE

't2.:l
SATURA'ED YAPOR DETEITY

1Z2a
IDEAL CA8 HEAT CAPACTTY

Temf,errl0r€
(degre€3 F)

Pounds por 100
pound6 ol wal€r (dsgr€e3 D

Pound3 p€r !e{]!lo lemperalura
(d€gr6es R

Pounds#r Grtic Temp€retr6
(dEgE€! D

Brilbh lh.rn|dl unil
per Posd'.F

68.0? .070 fo
fs
80
85
so
95

100
105
1 1 0
1 r 5
120
125
r30
t35
140
145
t50
155
160
165
t70
175
lEO
i 8 5
ts0

2.099
2.364
2.457
2.980

3.725
1.152
4.6t9
5.130
5.686
6.292
6.350
7.663
8,€7
9.273

10.t00
1t.150
1z.Xn
r3.330
1,1-540
15.840
17.210
t8.730
20.I,0
22.W

m

80
85
90

r00
t05
t10
1 t 5
tz)
123
130
r35
140
'l a5
r50
155
tm
165
170
175
1 m
r85
190

.04925
-05,t95
.06 | lg
.05799
.075{0
.m346
.0s220
,'t0170
. n190
.t2300
,t3.190
.1a7t0
.16150
.t76il0
.r9220
:0920
227gJ
21Am
26?30
2as3o
,xl270
.3it60
.3dt90
.3!I80
.42140

o
25
50

im
125
t50
175
200

2n
275
g)0
325
350
375
tm
a8
45()
1f5

525
550
575
800

.ta8

.r 50
,r55
.r 5s
.r63
.t67
. t7t
.175
.179
.18:l
.T EG
.t90
.rgt
.r9G
.t99
m2
'205
,204
2lo
2t3
2r5
2r7
.?t9
2:2)2
2n

.  . {



o
SENT BY: A

, ,  q I  T - !  ?.- ? ' .

.  i  1 -19-91 11 ;18At l  :

r t l ' . . 5  ! o i  . r g - a l

41582E5493+

: ,  - E ? t l

. llM?onltr]'ll|| Analyrb

. iiEtrdoLi Wrrt {tEE}al
r Ddnktrg l,Yfirt (493!)
. WLflt Wabr
r Gonruldlon

Chro rn .L rb  F l1 .  No .  !  10900 .8

a

o

o

o

a

CENTEf,  F8ON1 DFIVE I
U3T

,! r28 DOOI UsT
HUNCKI  U8T
HYDLIFT-1 ,5 /sK I I INER
HOL|1E8-ABBTS
I(ULTER VENT

2  .17
f l .  D ,
760 o.2r2 0.  c2 a?,  1

N.  D .

!3:!'
0.  005
7 9 lo

BLANK i l '  D '
gPTKEO FECOVERY 94.37
DUP $PIXEP FECOVEFY
DETECTIcN L IHIT  0 ,03

a HE1{oo or ANALYE:g 7'2o

cHFoHALIB' lxc'

o(

t ( .

N.D.  N.D.
1or  . l r  . |00 .  or

0.003
?  130

0 ,01
7130

Er'lc Trnl
LlboFltorY Di r.ctol'

CHROMALAB, INC.
.l39fargt

gF.anIE {hcocout

octob . r  19r  t  cgo

A.Llr.i
RE:  8Jx  r rmPl t3  fo r  L t rd r  Crdn iu tn r  Chron{um'  lnc t  Z tnc  ln r ly t ' r

' P F O J T C t  N l n l . !  D A V : S  P A R K I N B
D! r -  Samp ' l  r c :  Oc t .6 ,  l s50
Dr t .  Ex t rac t€d :  Oct .  1g-1 t '

RE9ULfS:

s rmolc  L . rd  c ldn luE chromlun z inc

D. t .  Subn i t t rC :  Oot '  9 '  t990- -
lsso or i i  lnatvzrd:  oc! .  r ! -13 '  t990

4152?3EE32ir 9
r , 5 :

aro o^'o' ff.a,', ;*ll}|#,r ffi **



a
SENT. B\': A

g a l - ' r t - t l l

grnD I .

? -19 -91  i  1 :  1AAM ; 4158295493-r 4152?34832; c1O

Tc!41
XYl ln r r

Fr r  (

. -

;nnOtAAl-AB, INC'
lgledlrtre h t

oc to ! ' r  19 i  l l90

r Et$t€'rnrfitr' AilYtit ----.
I Firoo,,rws| P$Tl
I tanirngwut ('r5s)
o W|'tl WEll
. contutaion

ChromaLrb  F t  1 '  Ho ' :  rO900t tB

a

o

o

a

a

o

a

A.ll'$'

Btf  Slr  ! . l !91' !  fcr  O$o1 1n' /BTEx rnr ly31'

liii:irit*,, 3l:::::liii!:
BESI]TITT

Drt r  subni  ! t 'c :
1g 30 Drtc Anrl Yt'd I o!!1..,i:,1?i3,0

Irhyl
lanzonl

Grio I  I  n. Sanl6na Tc 1uan.

CENTER FRONT

.,lll'E*H'I.'
HUNCK. U3T
HYDLIFT- t .E /

STI NNIR
l{OLl.lES-aB9AS
HULLEi VENT

gLAxK N 'D '
tll$?'* or '?r

"HEeilifi' rr '1r
naT F(:  I  rut t

-iilll ̂ . 3;ior'iiiiVeii ro13

CHFCHILAB! 3HC.

'  
- lSOOOOooc ',5loo0ooo

: : : :  I  i iooooooo 6loooooo
:-:- \e_---r2

'?1333:t3 '' i1383333

t5
N.0 .
N.  O .

N. D,
N,  D.
t { ,  D.

13
N.  D .
t { .D .

3G
H.  D.
N.  D.

12
N.0.
t { ,  D.

N.D.  N .0 '

t l . a r  99  '  l t

E9 .31  89  '? r

65

s02o 8020

N.D.  N.0 '

1Oa.31 10t . t r

80.06 107 'c r

. t

t0eo

I

t0 t0

Er ic  Tr
Lrbo?.tory Dl ractcr

t (

ffit3lm*'o ,



o
EENT,EY:A
'  U b J  -  l  - i - t E - - (

: ?-19-91 t7 tzaAt4 t
.  t  .  - t  r r  a  J ! - -

4152?38832; s t 2
P  t  5 -

4158295493-)

I '

1. .

CHROMALAB, INC.
FAndyidlrbcrury

. gF.ddEhthGC€CmE

octob. t '  1? .  |  390

E l i rn t :
Drt.  8r|r l9l .d s
Dr ta  o t  Aar ly r { r :

PioJact l { rn. l
s lnF  l r  l ,D '  r - I
l l r thod  o f  laa  l  y .1 r  I

. It'vlrtr .trd AnqFl
r lirry€orr wEL (tEttal

, . odrLittl WE? (tt!t)
r Wgt Wrlrr
r Co ufBhl

ch rom.L rb  ? t l .  |  0990161  c

A t ln t
Drt.

t i o j . c t  l i o .  I

atact cn  L ' l n

o

o

o

a

o

o

cHLOF0ntTHAll
vrr{YL cl{Lofl lDz
StonoHETllANl
CHLOROEII{ANE

Ch|"o|neL rb I  nc .

T .

a\

?r I cHLonoFL uofio!tlTltANE
I  ,  t .D I  CHLOTOETHINI
}IETHYLINT CIILOT IDE
1 ,2 -D  lCHLo lOrTHE l lE  ( IOTAL)
l , 1 -9 |C ' ILOFOETI iANE
CHLOROFORI.T
l ,  l ,  |  -TR l  CHL9ROETHIXE
GARION TE?RACHLORIOE
!ENI  INE
t  ,2 .0 ICHLONOETHAI {E
?R ICHLONOETHENE
1 ,  2 -D  ICHLOF0F iOITNE
!rofio9 | cl{Lotof.llTNA}lE
z.CHLOTOITHYLY I  XYLT?HE N
TR^NS- 1,  t .D I  CHLOROIi9PEHE
?OLUEHE
c t  t -  l ,  3-D lcf lLotoPloPtxg
l ,  l ,  2 'TR I  Cl{LOnotTxANt
TETRACHLOIOT?IIINE
D I ! ROFOCHLOTOHETH^IIE
CHLORO!ENZSIIE
ETHYLSEN2EII I
tior'toFolH
1. t ,  ?. ?-TITRAoHLoi0E?H^XE
i ,  t-0 tcHLoRol!xzlNE
1 ;4-D tcHLonolEl{zErl
I  ;  2-D I CHLorolEl lzt l l !
TO?AL XYLEIIIS

.x lgh  C. t .c t lon  I  ln l t  r lu r
conDoundr {n latnDIa.

N .D.
l r .  D ,
l t .  D .
I t t .D .
H .  D .
N .D .
N ,o .
t { ,  D.
N.D ,
x.  D,
N.D.
3S0
N.  D .
I .  D .
H.  D .
N.  o .
H .9 .
f i . D .

at00
t t f  ,D.
t { .9 .
H .  D .

.  D .
r { .  D.

r000
N.  D.
1 { .D .
N.  D .
x.D.
f { .  D .

9300

f t  '  3 l  !? .  ? t
_ - t -

. : . .

t6 .3r  t t .  z t

\

l l0 .51 102.5r

t ! . l t  1 to . t t

of hlth con6.ntr.t lcn cft c  FFatancr

C
;AW-

fF l c  ? rm

.,'*g.ffiiilj;11ffiffi!"*

t (

DrY ld  Ducn l



SENT t ?-19-91 1 1 :20411 ' 4158295493r

. Envltonr trt|l lndlt3lt

. urtftlour wEtr (tEo9al
r Dfintt'Ervrlrl (t995)
. $fl' wrtrl
. coitultilon

ch romr l r f  i i t r  r  10 t01 t?  D

4152?38A32; r13

a

a

Attn! r : -:::----rE

t r c t l on  L  lm l  E :

' CHFoMALAB' lNc,
ffi- ..ffiT -t b-t;;" 'chcc'Gclt'ls

octob.r ,2. ltto

c l l tn t l
Detc 6ml I  rc:-5
oe t r  o f  Anr l yo l r l

t ro jrBt Nanr 3
srnp la  |  .D .  I

r thod of Anl

o\

o

o

a

e

o

dFr-ono,rguu: l r .o
l l .  D ,
N.  D .
N .0 ,
N .  D .
N .0 ,
N .0 .
N .  D .
N .9 .
N .  D .
N .D .
N ,D .

43o,  ooo
N.  D.

60  ,000
l i .  D .
r .  D.
i l -D .
N .D .
3 ,300 ,000
N .0 .
f r . 9 .

94  , 000
N .D .
f t .  D ,
1  , 000 ,000
x.D.
H,D,
l l .D .
r{ .9.
H.  D.
? roo0ro00

V I I IYL CHLOR I DE
!ROr'rotlt?l'{Ar{E
oHLonolTltANE
i i lcxuonorluononErHAx a
I , I -D ICHLOROETHEI IE

T:H;i:ili.:!!?lliE'o'^'- I
1 , I .O ICHLOROTTHANE

?1!:i9i:il"oRoErHANE
c i r ior  T3TRAcHLoRIDE
!ENZIN I
l , ? .D ICHLoROETHANE
ri r cxtoRoETxgxe
I .2 -D ICHLOROPROIAHE-
BiottoD I cHLoRomE?HAHE

h:t!:i:i:lHLHb;l:;l-.
I?!:i::-' I cHLoRoProPeNE
|  .  I  r  2-TR tCHLOiOITf iA l iE
rit iecxlono:rxtre
D | !toflocHLOnoHETt{AHE
GHLOiO!:HITNE
€?HYL lEt lSEl l l
t'ln!t!3T.tr ̂ cnLoRorri{^N E

l:IBiEliSlSilli:ilE
t . 2'O t cxlonOlEll2lllE
TOTAL XYLEXEE

C h r o 6 r L r b r  I n c .

103.5 t  82. t t

30.51  91 .? l

33 .  a t  € t .4 i

r l . 5 l  g? .3 r

Ef lc  T l ,n
Lab Dt  i .c toroaYld Dscn3

sraier thaml I
' (

ffiror



o

o

o

o

a

a

a

a

SENT BYiA 4158295493J
(  

|  ? -19 -g l  11  r  21AM

E--

4152?38832i s14

E*tornnrrql ^l|rly*
|r&rEbt|.$/rrr (rBt )Dd.r5ne Wt.?
Wr6!lrE?
Ccrdgn
F l l r  I  gg t0 tC l  C

CHBOMALAB, lNc.
A|cfEtrlarqy
!€.C.lHng h gg€'Ctl3

oc tob . r  ' 12 ,  t t !O

a
a
a
I

o
Chro|n.t . h

(tEs)

Nlrnt t
l .o .  r

ProJ .Gt  No.  s

vrHYL CHtot tor  i l . ! .
ticHorl!?ltlllE x.D.

x.D.
i l .D .
N .0 ,

.  t8
N,0 .
H .D.
i l , 0 .
I .  D .
t i l .  D.
t0

| l . 0 .
l f  ,D .
N.  D .
l t .  D .
N.  D .
t { ,0 .
t0 '

l f . D .
x.  D.
t { .  p .
N .  D .

13
10

t { .  D .
H.  D .
N.  D .
i l . 0 .
l t .  D .
t l

0n Llrnl t  :

r r .3t  37.2*

96.  3 t  3r .3 t

1 l0 .g t  102.3 t

o t

t (

12.3 t  t t0 . l l

lr{c T||ll
t rb D I  Factgr

Q l  l r n t t

fu!-jrffii;;.=@
trcJ rct
Sarip I a
tr.thod af  rnr t l i i r r

CHLOROT?H^NE
?R t EHLOFOFLUgROI1EITIANE
1, t-!  lCl lLOlOl?l l lNE
HtTl{YltNt cHLOt IDE
l , t -E  IeHLoRoETHEHE (TOTaL)
l , l . D l C H L O l O C T l l . r N i
gtLonoFontt
l .  1 ,  1 -T l  ICHLOnOETI I INE
CATTON TSTN^CHLOF I  DE
IEII IENE
|  ,2 -D  tCHLoRo lT l { lH t
tN I CHLOROITHE}IE
l  ,2.0 |  CI iLOR9FROFINE
ltofio0 I cHL0noHE?HINE
2.CHLONOE?}IYLV t  NYLETHER
?RANS- I  I  t -D I  CHLClOlnOFri l f
TOLUINI
c ts - t , t - 0 ICHLOioFFOFEN!  . .
l ,  l ,  t  -?R |  68LO|O!?HAI{!
TI?R^OHLOROtT}IINI
0 | ! iot{ocHLot or.tt?HlNr
c,lLOFO!!I2rHE
tTlrYL!filrrill
llohoFoPrl
I I I 1 2' 2-TETIlOtLotot?lt^ltt
I  ,3-0 |  CHLoFO!EHIEXE
t , tl-D | eHL0lO3 tNt:t{t
|  ,  t-D I CHLOnOgENtEItE
?O' L XYLTIIEE

Chroir.Lrb. I  ac.

Drv id
!an I oF

2tl9 Ormr herd, tl .lm nftn, CdlfonL t 5*l
rt&80r.t?t! r Frcrimih .r 1831.!ttl

F.r{.il lil tE r..^..t

t



SENT E! : A

a
: ?-19-91 77i22qt1 : 4158295493-)

l'

a

o

o

a

o

e

o

trojact Xltna I
t . n !  l .  |  . 0 .  r -
i . thod of lnr

V I N Y L  C H L O N  I  D !
3 iollol't:Tllll{c
ot'rLOR0ETHAile
ir r cxlonorluoPoFrETHAHE
i , t .p tcx lonoETHENE

T:llli:ff.:i!?lli: (rorAL )
t  .  t  -o rcxlonoETHANE
onLOROFoRrl
r .  1 .  1-TR lcHLoio€THANE
cinior ?ETR^cttLoRlDE
1 ,2.0 ICHLOROETHANE
ri rorloRoEfHExE
t  .  2 'D I  AHLORgI FOF ANE
eionoo tcHLoRoHETHANE
i.CTLoRoETHYLV I l{YLETHER
irixi - r . 3'9 | CHLoRofioFEliE
c t  s -1,  t :o  I  cHLoioPRoPENl
1,  f  .2 'TF I  Ct iLORglTHAt lE
rirircrloiorrrrxl
D I IRO!.IOCHLOROHITHANE
CHLOROIENZEI{I

?lil?l ?i?.t.^ct{Lo.orrH^xE
r  : i :D icHLolo lEx lENE
I . r-O t cxlOtOlEtl l lNl
I ,a-o lcx lonoBENrEl lE

ataEt  i cn

t r l c  T .m
Lab 0lf 'ac?or

GHHOMAI-AB, lNc.
'ErEa

tD.dUErrO h C€€C116

O c i € b . r  t l .  I  l ' n

onor1etrrxt t { . 0
f t .  D .
i l . 0 .
x,  D.
N.  D,
l .  D .
r30
N.0 ,
N .0 .
H .0 .
N .  D .
N .  D ,
N .  D .
N ,0 .
I .D .
N .9 .
r { .  D.
t { .o .
N.  D .
i t . o .
r10
f t ,  D .
H .D .
N .D .
i l . 9 .
i l .  D .
} { .  D .
i l , 0 .

. EJrvtumatttd A f'|h

. liltlftrout W||t (,tD')
r 0ftnlrh! Wdrr (t$t)
e Wtt|l W|r.r
. co|lllti|on

ch roh r l rb  F {1 .  *  10 t00 '11  c

^ottii@

4152?18832; d15

! t .  g l  9?.  e l

ror . l t  J2 .51

toE.3 t t  102.5 t

r2 . t l  !c .51

chFlmal lb,  I  nc.

D .Y IC  9uon t
6rnlor Chl |nla

t (

- - -  . - - . t  n  aF r '  'D ' -

fl*srtfat';ffftT'ffi,ffi** t



i  ? -19 -91  11 :22AM ; 415A295493i
(

4152?38832; s16EY:  A9EIiT

3  . i .

, . '

a

o(

o

t

a

o

a

I

o

rAx tnjlrfsitttTAt covEn sHEET

; llx rr$|cEcgr cA t'tl+anl

,. lt'rorrtnEruD lrx oi tHOtlE

(f you c/Jr ta A tr| rrEf,rr uto'ET, tilre Dr3 rur.tl E o{ ml lwlolET-tr{r a,l L!{ rt"rf,lt I}[ Wtr ti'llcx ul t$r

rtr.rrrto.E tc Ysr,it* ;;; ;;;; ;ittt t* ot lnry

TO: .

IN CARE OF;

OAl(l.,ru, gl LttZ
t Of PAgEg FOt.Lov'lNC lHlS ONE ' t

DA1!: oct !u lltclo

t:t? tt|: OCtOfCt tt' t$0
rrorJ.lrt fli

Hur rnr t ! lE ulr nrrunnto rY t?l! r''!oar?o[ lol t grPrltf

rt{solu||.aaflPuYaxuroFtouoEC|rP',O',eo'lt/,tlcodcrr1tsurfoul'D',f'c?ltn'lgsroF
tHE ptr| ErttNDtN '|orr 7r1, LoflEa|rStt'ofT |too' to tlfl ct'uf a of l?{r Lofl3 r,ltEn$fi' tt{r t'Pl

|g[FJlntTo,,ERcEt,|fcE'u o^ND7oE'a,Dfi|ouo'l,f'p'?l!s,Dtt/gr^to9r.opll,cl|'ltf'-?Ht
pttt v^, vmttl AcouPlt ot rf,cHlr oF dI 'urc| J17|llt:. vNJ' t'to ttoul 'g nn ?'.ax nll loon

CO EB Crorftt tO fll! fanr,t{O lot Oll t}tf f"?l ttlltl tfgt'

tl (tor3, Yrt cautE?rD lt ttfl l rt O F N O,|t|- ']?l I,{,iCLl' to n't t'ff Flftrrlo to lfovt'

ttl|3PlF'|s^|otj' '!l|Jc|lrt19,|6^|lorl3l!o9''rlHc,l.5719flIHpt,w!co8|'Ci?{,sF||1,31130
rrtHlN I COUrtt o I tucrtlJ ol nle ^uc! StlE |vrr,-

rt l{rt 30rL tclrtro Fto" oe opg" 'lo't 'r r' cE'ml of ntt torfl rr$rrtrtttool T r t E

^vfoDI|NE||ttt'nHED'^t|L|/EJilcllfTlotxto']Io||4cofl'l|fl,floA,lotLf'Jau,Dvl'EH|PPC^,tft)
aEa}r,it//- uNEFc[ o,ttr torvErt!' r't'

lll tt !t r.rrru! &rot rurrrlrur coxcr|'tl'loflr oF ttz' to vclJrTtlr c'lloilT rrD

HrD|oc^trotrfllroure,"r,or^H'u.lc'lt{/|!v|t'o,Yr'rr8!|o&t|,,,ut,{rvtIo''r'tff,{
o'rrnfl rD to *! t r-,t -iiti l oT tt"t..r *'t 

"tTAt-t-iI^TT !-1W:Y :f ,
ffiffi ffil ffi;ffi;:;ni a'a t"r tt*tf urt cosroEp' rxGruDT to tt* vou'nt ot''e N

?l!s!f,trf Dnntlylv iu|aor,"iro,l,rn,,fl;fft vovanot t,uu,onofafr,''Tt'llp,Lt,nt{ctot'|ttl

souD eotttqtto l7r4 Ttlis !o;;;l rrt co'{$rrxt f,til rH! otLr 
"r'|uxc' 

oF D{t tl"Frc! or

nilrtFElnEttDNoto"fttrll.,xe&futro!oclttol'-'t!!!:'tt 
rt'tr,,',rr,..t'ro''l'rc'lr

E?EE IJIC ail m vggcltto,Y 't{7 t 'lrvr latl, g rilt totrt' l,l'![,utf'

F,tsltr, t N rer',,,'D - ii- iiou"o,ll,'t',.t r"' '*,Dltt uo.r 3m n I uattD cooul

vr^a eauJng1a ntD ntnn ,J4'iiian'r or ctrnor' '|g-rt|t fl"flil'fllt Ar 
""o'n,rttLt 

'

ot1931v lrgrm or* rcr'"atr|t-tt"itn u"o' ntr tttr rrerrneltn{t utotrntrt tnnml.'rt

,rouf i r'rEt cou', no* n *ii'+ fit $r"u 'l/lll ,,ilr au,E rt ^tlL t '{n.t',4 ro ntut,o'

tosr oF vout?rrt rlrtu Ju t€aD3Frcr' 
,oum ,rtf,r,

!t

t



; ?-19-91 1t :2:3At'1 , 41F ?95493J
I

4152?3EAS2i H1?
I

MAIAB, lNC.
|Jlcr||ory

Oetob . r  31 .  l t t0

Cl  l . n t  t -
D r t .  l | nP l .d t -
Dr t l  o f  l n l lY r l r t

PFcJ.ct fl|Jnl t
t l ' rDlr  I  .D. t
tl.thod ct Anr

e lrwttto|lmlrll A,tlFl
r l{Brllgur lY.rtr (rl!ta)
. Dnrsnow||? (tGS
r lV$ta WrEr
o Gondlilm

Chron rL rb  f l l .  t  t 0 l0 ' l ?1  A

At th  t -
Drt. tubrn't !e.o t lrr.-=EG,

1{.

3

a

a

VINYL CHTORIDE
llor,rgf.tETHlNE
cHLOrOlTnAt{E
TI I CHLOROFLUOROiIETITAN:
1 , l -D lC| |LOROE?HENI
trtTltYLExE c|{Lon I DE
l ,z -DtGHLoio !THENE (?oTrL)
I  ,  l -D ICHlo l9ETl tAt{E
eHLOnOrOlll
t ,  l ,  l -Tn  I cHLoROETI IANE
CANTON TETNACHLORID!
l lNl l l l t
t  ,  ? '0 lCl{LOtoEl l lANC
?N I  CHLONOETHTil  E
t ,2 -D lCHLoROpROPAllE
DnoHoD I 0HLOiOltETllANl
E.CHLORO!?HYLV I  NYLITHTR
IR^IIT. I .  ! .0 I  CHLOROFROFENE
toLuEllr
o |  3.  t  r  l -D I  Ol lLgaotFCPtr l
t . t . 2-TF I Cl{LOiOlTl{Al{g
ttTtlaH|.otoETllrxI
D I lnoHocHLotolrlTllANE
CHLotO!tXlEltlE
:?HVL l l f l l l r {E
rtoftoF0tll
I  r  t  r i ,2-?lr tACl ' tLolOEl l lANE
t . t-D I cHL0ro!Etlt lxc
I  ;4-u I  gtr luHurEitgi !
1 ,2 -D loHLOFo l l l l l lX l
?o?lL IYLEf{ll

thialn.lrb, I nc '

f t .0 .
N .D.
t { .D .
N.  D .
| |  D ,
r .  D.
N.D.
t l .  D .
f l . D ,
x.D.
N.0 .
11 ,000
N.D,
H.D.
r { .  D.
N.  D .
N .0 .
r { .D,
I  t0 ,  ooq
T.  D .
I .  D .
x.B.
t { .D.
N 'o .
z t  ,oDo
t .D. '
N.D.
r .D.
t .o .
t { .0 .
r  t0 ,000

t t .? r  lg .a t

t ! .  z r  t3 .  a t

105.0r  a ! .  t r

r t .5 l  e f . l l

DaYtC Duoni
lralon Ghml rt

tu
l F l c  l an
L rb  0 l  r tE toF

e

CJliilpr*orotrl' t0

(

urren"r.,,..a rt ;gfffiiffi 
*



4 I 58?45493.r 4152?34A32! rla
r .  az

irouat-eB' lNc'
lJhaf,lcty
$ h OC'{CJlrl

octob.r I t ,  l t to

--- . E ry1gnmail{ A1rrIYTb
. rlratstt wtrtt (!F!l')
] dFrtrwlrt (t9tt)
r flll! IlEal
' Oo'ruldctl

chro|nr l rb  t t l '  I  lo tDr?t  I

FlItcEIen Llrnlt t

a

t

a

a

a

Itolrot'lETHANl

9l!8lliliii io Ror'tErH^N E
i r ivt  cxuontoe N.D.

N.  D .
N ,9 ,
t { .0 .
t r .D.
x,0.
i l . 0 ,
i l .  D .
l i t . g .
N.  D.
N.  D .
t1  ,000
f l . D .
l r .D.
N,D.
r .  D.
t l  ,D .
l { 'D .
230 !  000
N.  D .
N.0 .
l l .D .
N .D .
[ .D.
tc  ,000
i l .  D .
N .D.
l { .  D .
N.  D .
r .0 .
tg0  .000

i ' . i .orcxuonoFIITI:
iiirriiiiii cH!9LlP!
lil:liiliqliiill5 (rorAL )

9r.21 t6.  r t

r03. r t  l t .2r

t7 , l t  fa . l t

i l i-o rcnloroErH^N!

tiliiliiilnrsrTil'
!illiT!t,.o*ETH^NE
ri rcxloloEtHENE
i-, r.oicxlonorRoFAHE
i iiroo t cxr-oiol'lETttANE

*il!:i:i!llul llbrll:l'.

iili'rl**tiil*ru.'
CHLONO!EN2:NI
ETXYL , . tN1lNI

!:ililiii*ti:i!!ii""^ *'
lit:Ble!ffillllEIi
rottt xvurllt

chrcmrlrb, Iae'

Lrb Dlr lcgcr

liiiii'*;#^"lLl@
Itoj.ct llrma I
l r np l .  I  .D .  t -
irtirog €f Anr Trltt-,'j,J.9----.

3 . 9

a\

t ( orYld Ducnt .
l rn{cr chaat 3

l lffia'ss



a

a

SENT BY: A

O b f  * t  1 - t €

t  1-79-91 11:2CAf4

r  3  . 1 9 - a l

; a158295493-)
I

r  - a??a
a . r E 3

{
I t :

_csiETrEda

Prc j c€ t
3r|nEl.
H.theC

rma I
l .D . r
o l  Anr lY r

)HHOMATSB, INC.
LrgSSTt

69.iaEins hOC€GilS

Octob. r  t1 .  19  t0

illl i;ffi
Attn t--
Dttt  subit l  ! t .s I

. t|wtlnm'fi! A 'l'il

. I trr,.rul wrm (tElo'l

. Drlnldng wer (te55l

. W.|i| $rt[t

. Con trclr
chron Lrb  f t t .  I  l0go l?1 D

0.tact 6n  l ' l n i t r

4152/38832: $:9

F .  t t

t

o

''

a

C

1, .

t (
g . Y l d
g.n ie r

Decnt
Ch trn{ rt

ForonltnrlE
vrnv l  c luon t  DE

f t . D
r { .0 ,
H.  D.
N.9 ,
l t .  D .
N .0 .
11 .0 .
X .D .
N .o .
f l  . 0 .
N .D .
r, l .  D.
33,0oo
f i , 0 .
x , 9 .
N ,D .
N .D .
x.D.
N .  O .
2!0 ,000
H.9 .
N .  D .
i l .  D .
t { .D .
i l .D .
39 ,000
l r .D ,
N .0 .
i l . 0 .
H .  g .
N.D.
8go,o0o

! r ,? t  3 t .8 t

98  '  t r  96 .3 i

r06. l t  t l .  zr

l t .J t  t l .3r

!ROrlcttEtHlNE
CHLOTO2THAXE
ir t cuuonorluonortETHANE
t . T 'D ICHLOROITHENE

T:IIIi:i:":!I?IIiE (TOTAL)
t , l .O tCxUonoETl laNE
CHLOIOFORH
I  . I  .  I - T R  I C H L O N O E T H A N E
c in io l  TEtRAcHLoTIDE
It lrzENE
i . ? - n I f i r { t  n D n t T H A N F
r i  rc t ' l oaoEtxENE
I  .  i -o  IcF ILoRoPROPAHI
sior,loo t cxr-onoHETl{ANl
r-ct lonogrxvLV I rIYLE?HER
irri i: i . r-o t cHLonoP no? ENE

l?!llii-t' "t,.cnorno'EHE1  .  1 .2 -TR ICHLOROETHANE
rirnrcxuono:txr xt
D I EFO',IOCHLOROl'lCTH^NE
CHLOIO!EIITET{E
ETHYT !EXZINI
!io!10fontl
ili'. i . i-irrnAcr{LonoErr{a1{E
t.s:Di*t lonogEl lzrxE
r . r 'OtCXlonOlENtENE
r , t-o t cxlonolEHZl xl
?OTAL XYLEHE8

chrcml l l b ,  I  nc .

rF  io  Trn
Llb D i  r .ctcr

ffiq!l;.ffi*
O

tu



SENT BY IA
i  N  E r ' J  i .  I

: 7-79-9! 7li?sari

a

C

a

I

rt

o

a

a

N,D.
5500
640

N.  D .
82 .5 r
9c .31
1oo
a0 l0a'

6rT,- (4 ,r)

i:l:'Ii3.r Di r.otor

CT{ROMAI-AB, INC'
ffi*frffi"','

Hov€nbar I  r  t  910

AlLEl

BE!- On. .ol1 rn6 ?wo

Bl* :iT?I!;.,='BIi.
RESIr].Ig-i

LB  T1
LB  13
LB 'G

iiiti:^mtEtlo .,.ou..,,
SET:31'3I hili'""
rPcB t2oo I
gnnoMtteg, :xc'

o i1  ! ! nP  l  a3

2 t .  1990
2E-30 .  r  990

4158295.193J

I Efwiro r l ||ldlfE- --- "I il.iiil'"wr' {!Eqf)
. ffine wtttt ('c53)
. $rr3r Wd.t
' Coi'u||tbn

ChromaLrb  F t  1 '  'No '  :  09901E1

?or  F€Br  e  an l lYEt t

Bl:: i::T)::l?'ofi?'i'1!6' l:33

4152'.73AA3?tF"7

d Duong
6 ia io t  ch .mi  ! t

t ( -

t

ffi"* tq



9ENT BY: A

O  i  ' n  o t ,

| ?-!9-91 11 ; ?6At'l ;

t :* $ T l ' .  Lr. i  . !L: ' r  
I  

r '  r '  3 - ' r '  v '
415A?95493r

a

a

I

a

a

o

1
2
J

1

r  l0o
1r00
2300
3so
N,o .
92 . r t
38 ,9 r
t00
t080

a iiiii:^+:g'lEll=o *..0u.,.,,
SETE:;'8| llll,l='"
*PCE r160

cHROt{rtrE ' :Nc '

6ol* (f r,)
iil!'It8.; olr*to'.

f:HROMAI-AB, INC.
LElFrrs t

i*;-uEil3hGc{rc'lrls

Nov€nbrr t  ,  1990

A.!!.E-i

RE:  Ona o l l  an6  th r "  la i l  s rnF l ' r  fo r

B:[ :l$]:l;o,o'8;.f i,1l?1"'o B:i:
BEEJJIJ.S.I

r Envr6nFlntd lJi'ty!l9. ---..
. i.rrtarutlr (.F!1)
. brlnrrPun"t ('$33)
' W5' Ylrt'r
' Cot*ultllbn

Chroma l rD  F l1 .  No '  :  10Eo17 t

P O B t !  l n a l  Y l l  a

il:T[:!:' ":il',33i' I i33'

475??3EA32t *22

ffirsto ls



CHROMAI-AB, lNC.
r|trclt

sil;iEllgh€CaCt|E

NoYlmbat' r .  1 l !0

Cl  l r n t l
Drt r  tmP I  ro : -5
or ta  o t  anr lY l t r t

l ro  J re t
s lmp l r
Hrthod o f  l n l  I  Ya

V I IIYL CHLOR I DE

SENT BY: A

'  ' i . O ; -  1 - . i r t  t r u '

t  .7-!9-97 1t:26An :

t r  :  t  T  . r  r  6 - ' l
41S4295493J

1 - & i t r r '
i

4 ! 5273EF:l?: c23

a

o

a

a

o

QtvlFntnaftld AillFl
H'rarurrWn (|EE )
DrhEp\l/ut (rgst!
wlr lftd.t
con|uitlon
F , r l .  I  10 t0 t? t  c

a
a
I
a
t

chromrLab

NJN' :
l . o .  t

Tlilrc

ort r ct cn  U  ln i  t  I

tE ,  B t  9 t  , : t

93. t t  rou.3t

! F Ol,'lot'lE TH A l'r g

?ll8ii3I[|liotofiE rriAN E
I  .  t . O  t C H L O I O I Y H E N E

TiI:;i:HoFiliIIiE ('OTAL)
1 ,  l .D lgHLoRoETl{Al iE

ilil iiriiilrstt:lii!'
IENZENE
I  .  2 -D  tCHLoFoETHANI
Ti tCHLORgE.rHENE
t .2 -D l cHLO i0 lRo tANE

?:iiiliiiliiliiiiiiil;r "
iiiii!i;ruzull:int!"
;lliE:$ll3illEii^*=
CHLOiO!ENTgNE
ETHYL ICH'I} IE

?lll!lllTttt^cHLoro!rr{att !
i - rlo i crrlonollxltf,E
r - l-o r cxlonoltlllEfE
i i  r-o rcxlonoflHt l l lE
T6TAI xYLtt{g3

OhronrLrbr Inc'

N . D
?r .0 .
r t .  D.
N.  D.
N.0 .
N.O.
f i . c .
N .  D .
l,l . o.
N .0 ,
N .0

ar\

N.0 .
330 ,  000
N .0 .
N .D .
N.o.
N.D .
N .D .
i l , 0 .
3,  too,  o00
r{ .  D.
i l . D .
t { . D .

I  Ot  ,  t l  l0s .3 t
a

N . D
.D .

r to,oo0
1 t . 9 .
l { .o .
N.  o .
H.  D,
N.D.
!  ,5Oo r  000

t? .2 t  f t -5 t

EF{3 TJN
Lrb 0l r.€tc.Drv lC

8.4I or

ffis tb



SiNT BY: A t ,?-19-97 77:2'.7q4 | 41Se2EE493J

(

4152"3AA32 i !24

a

a

a

a

I

a

a

t Slvlfoifirc ^l||Ft|
. rit|trqr nrlr (tttlal
I qrtElvE (rLt)
. hlr|l. wur
r a$$fi

Chror r .L r f  f i  la  Nc . f  10 t01 l tDOctob.r al,  I  t lo

l l l  l0f0 rnrlyr lr
el l .nt l rnplt  HgtDars
troJacg Lccrt lon: 1a!l
Drta An.lytror Octebrr

tB't?-D
HAnitfoN a?tttT
la ,  t t t0

clrL(iltNArtD,PrtTtgIpc AI{ALYI:!

a\

lEtgJlgl

A tDRifl
DI ETDFIN
TNDTIH l!D!HYD!

E}IDRTR

tiEPlAit|1ofi
Hlf?AClrLOi lPoxlDt

c 'c '  -  DDt
F '9 '  -  09 t
F , t '  -  D D O

TNDOIULFAII I
ErDotuLfA[ : l
6 - lHC
| - lr{c
a - tHc (LIND^HE)
t - l hC

tNDosuLFAil SULFArl
P,9' - Il?lrOlYCHLgi

TOTAFHTI{T

l c l ' t l '
cl{L9tgAxf

.Pol 1tao

oHfioqALAl I lllc.

'W *'=ffi TEITLIIIqWII

r  0 t .  0 l

10 t  -  3 r
I t ,  E t

101 ,7 r

10 t .  t r

ta , l t

t0
10

c0
r0
l0
to
t0
t0
t0
a0
t0
l 0
r0
to
to
t00
roo
t00
100
100

l r le  ?rm
Laborutcrt 0l r.€te ?

ft. D.
x.  D.
t { ,  o.
N. D.
N,  D.
N,D .
N .  D .
A .  0 .
N ,a ,

t i .  D.
t i . 0 .
i l .0..
l rD .

N .D .
T .D .

t { .D.
1 { .  D ,

l r .D.
t1000
N . D r

GHROMALAE, tNC.
F-ffibbery

tpdluthOCaOilf

t .nJor chrEl rt

zAr cttsr flgrl tl . $n FrytE'1. Er||E{tlL tal|ll- 
atfui-r/a.Fa.ril"'l.lt'ljlrfll l'l



' .  r  ,
t_i. 1cT 2? 9e t?6 ro ala .1521: - '  -t

CHROMAI-AF, lNc.
A.rary&at L$ofsrory
Sprcelkino h GtXgfrS

Ostcb€r  ?e ,  t  990

FPO'! .TECH./ARi
T-3A1 P. g?

F  .  i t . t

E wlrcfintmd tnatFtt
l{:nertlour wt.tr8 {t!q94}gmrong waor irc6o'
wratg uanor
consJlE m
F1 t .  t  10901 !7  D

a
a
a
a
a

Chrcf i rL  tb

a

a

a

a

e

a

a

At tn :

ProJ  cc t
SUI1p lc
H. thod

Ntrnc :
r .D .  l
of  Ana i  ys

.'j
h

s
*'
.E

G'

f o  So l kc  Rccov r r v
cHLOR9l lEThAltS t lo
V INYL  CHLORIDE N .D .
BROIIOMETHAI'IE N, D.
CHLOFO€THANE N. D.
rR  I  CHLOROFLUOF Of lET i {AHE N .D .  102 .5 t  82 .3 t
l . I .D ICHLOAOE?HENE N .D .
I ' IETHYLEi lE CHLORIDE N.D.
|  .  2 -D  I  CHLORoETHENE (TOTAL)  N-0 .
r ,1 -o | cHLcROETt iA t {E  H .D ,
CHLOnoFoR lq  N ,D .  tO .S l  31 .7 tI , ' I  , . I - T R  I C H L O R O E T H A N E  N . D .
CAFSON TE?NAg{LOF I  DE .O.
B  g N i E N E
1,2-DrcHLcnoErH^NE 

" .310 'ooo 
: : :

T R  I C H L C R O E T H E } I E  6 0 ,  O O O
1  ,  2 - D  I  C H L C R O I R O P A N E  N . 9 .
EROHOO ICHLORChETHANE N.  D.
E . C H L O R O E T H Y L V  I I { Y L E T I t E i  N .  D .
T t A N t -  1 , 3 - D  i C H L O F O P F O P E N E  N .  D .
TOLUE NI
' s - r ,s-Drcf rLoioFFopENE i :3?o'ooo 

9t '2 t - -cE' ' r l
' l  

, 1  , z -TR I  CHLAFOETHAdE N .O.
TETRACHLoFOETII  E NE 94, OOO
D I Lc,Oilo.cHLOR0f1ETl-:AnE N.D.
CHI -OROEENzENE N.  O .
E?HY!  BE I {ZENE I  ,  OOO,  OOO
BRofioFonf i  N,o.I , 1 ,2 ,2 -TETRACT iLCROETHANE N .D .
1  ,  3 -D  TCHLCROBENZENE N.  D .r , 4 -o r cHLOR0B€r { zENE N .D .1 ,2 -D ICHLOFoBENZENE N .D .  91 .5 t  e7 .5 tTOTAL  XYLENES 7 ,OCO,OOO

D.t ac!, I on ml ts

E F l o  T a m
L r b  D l r . c t 6 F

D a v  l d
S . n  I  6 r

Duong
Chrmi I

Chrona lab ,  I nc .

J

2239 Clrncgr Ro|!, tt , 6an Femcn, C:flrornts e4gar
{16y'831'l7gE. Fatnllc 416ctr -g'tt!



DCl Z?. '90 2Z:86 T0 41id3r1::7
. .  l  -  t  t ?

I\

F^-En 'ti:1.i./FRt
r + r , g - a l r - € ? ? a

.I-:FI 
F. E:

.  
F . 6 *

. Erwlrgntnr nEl An$ptr

. fElrrdourll.sb (rEc94)
I Drtlkhg tYrtr itgg6)'
r Wrrte Wagr
r Cotridtatlm
F i l c  No . :  tO9O. tS7D

gcna l  l t

CHROMAI_AB, tNC.
-,Jtlr;'ttcl'6botloly

tprcbrtrhg td cc€ci rits

O . tob . r  22 .  19 tO

T;CH-ARI

FE:  8O€0  ana l  y r i  r
C l  J .n !  E .np l r  Number ;  L t -pp -D
Fro j6c?  Loca t i on :  ! 432  HAPRt  ggN
Datc  Ana ly rad ;  oc lob6 r  22 ,  13go

ChranaLab

At tn :  L . r r

a

a

t

a

a

a

gTREET

CHLORINA?ED PESTICIDE ANALYSIS

Ccn,PCIJNDS

A L D R : N

DI ELDRI} I

ENDFI i I  ALDEHYDE

E N D R T {

HEPTACIILOR

HEPi^ ' I ' iLOt EPOX lDE

D.  a '  -  DD?

F ,  p '  -  9DE

P ' E t .  -  D D D

ENETCSULFAN I

ENDOSULFAN :J

a - 3 H C

B - 3 H C

6 -  BHC (LINDA!. i€)

ENDCSULFAN SULFATE

PrF'  -  f IETHOXYCHLoR

TOXAFHEHE

P C 3 ' E :

CIILORDANE

r P C g  1 2 t O

CHf iOHALAB, INC.

Ducng

DETIC?IEN LTHT t
I j iE/Ko )
10
10

50
t 0

10

10

50

10
60

60
to
10

10

10

10

100
'l oo

100

r00
100

6PT KE iE.C-OVEiY

roz.o l

i 01 .E t

93 .3 :

107  .7X

103  .  CX

98 .1 r

CONCENTIIAT ION
{  u q l K q  )
t { .  D.

a' r

N.  D .

N ,0 .

N .  D .

l i .  D .

R .D .

N .  D .

f \ ,D .

N .  D .

N .  D .

r i .  D .

N .  D .

N .  D .

N .  D .

N .D .

i l .  o .

N .  D .

N .  D .

2r00o
N,  D ,

tu
Er I c TerD
Labgratory 0J r-cc-"or

o(
6en lo r  cheml  s t

2239 Orr.ogs Ro.4 f r . S.n Fetnol, C.l[bdr 945ali
4'l 5&1-1 718 o Faca;nn. 415,tt1-trtll



ocr 22 '98 2?:85 ;g 415451152?
- . ; - >  5  F l L r H  l - t g g

, ---

Pro jec t
Samp I r
Hethod

FRCI.1 TECH/NFT
{  I  g - € t l  !  - e ? t a

T-3Sl  P.04
1 . 6 2

o

o

a

qIEOMALAB, tNc,
.errrlitc.l tllotag,y
8pocrbttlng 16 Q,6.5,ctL13

Octob. , .  22,  1990

D6t. semFlro: oEt. lTl- l l i i-
Dr t .  o f  An r l y r i s :  oc f ^  20 .  t gEo -

Nemc :
l .D .  r
o f  Ana l yc  i r :

'. 
Envl?onmrnal ArflySta

. Hra!d6.r Wrrb ('ESC1)

. D?tntdng wo? (tes!)

. Weab WrLt

. Ccrcdtdon
Chromr l r b  r i l .  *  t 09o t37  c

A t t n !  I  c r  sch . l  i t
Da t .  subn i t t . d :  c c t ,  19 .  ' r 9e  o

i

t

a

a

a

a\

(

cr{L orottETHAXE
v I  NYL C|{LOF I  05
I RCfiOfiETHANE
CHLOROE'HANE
TR I  CHLOR OF L UOROTTE iHAHE
I ,  t - D l c H L O i O E T } I E ! { E
N I T H Y L E N E  C E L O I  I D E
r ,  ? - D  t C H L O T O E T H a N g  ( T O T A L )
1 , 1 - D l c H L c R o t T l t A N E
CHLOROFQFN
t ,  1 ,  1 - T R  t C H L o R 9 E T I J A X E
CAFDO:I  TETFACHLOP I  DE
S ENZENE'r ,  2-D I  CHLCROETT. iA|S€
TR I  CHLCROEThEH€
I  , 2 . D  I  C H L O R O P R O P A N E
BPCHOg 'CHLOFOlrETHANE
2.CHL9ROETHYLV I  NYL ETHER
TRANS-  l  , 3 -D  ICHLORCFFOPENE
lOLUENE
c  t5 -  I  , 3 -D  I  CHLcRo iROPENE
1,  1 ,  2 -T f i  i  CHLOFOETHAN€
7 E TFACHL OROETHE NE
D I BROITCCHLORO}lETI iANE
CHI.OFOgENzEIIE
E'HYL BE N?E XE
B ROHOFCR}T

,  1  ,  2 ,  2- 'ETRACHLOFOETHANE
, 3-D I  cHL OFOBENZEN E

I  , 4 - 0  |  C H L O R O B E N Z E  N E
i , : - D t C H L O F O B E N Z E I i E
TOTAL XYL ENE6

C h r o i i a l . a b ,  I n c .

D',lcnEl
t  r n  l o r  Ch€ml  s t

N .O
N.D .
N ,  D .
t i .  D .
| l .D .
N .  D .
N .  D .
N I D .
N.D .
N .  D .
N .  D .
N .  D .
N .  D .
r , t .D.
N.  O .
N .  D .
N .  D .
N .D .
N .0 .
N .  D .
N .D .
N .  O .
Irt . D.
N .o -
N .D .
N .D .
l'l . D.
N .0 .
N .D .
N .  D ,
N .D .
1 .4

11A . t i  95 .8E

93.71  92 .8 t

105 .21  98-s t

97 . l i  103 .1 i

E,. t€  lem
L !b 0 I r e c Eor'

It

2?39 Omega Rcd, J1 r srn Famon. Cditodr 94583
413i831-'1788 e Frc'imlle 4lt€(!1€79t



CHROMAUB, lNC.
--- t nlvtcrt ubordory

SPrirlrlm In GC'GOltrS
c c ! " b o r  2 2 '  1 9 9 0

C l l r n t !  T G c h / A r t  -
D r t a  S a m p l c d ,  O c t .  1 9 .  1 9 9 0

D s t c  o f  A n a I Y ! l r :  o c t  '  2 0 .  1 9 9 0

t .D . :  -  rq r - ! ' t "u t t cx  ( r ta \  .  . r . -  -  '
ii-rn L lmlt 3-1Jgl;-

A*' Z? '93 22re? rD 41545! "? FROIl 'tE:l{/AR'!' T-38r P. O5

a

o

t

a

a

ProJec t
senp la
Flc'.hod

Nlma I

. irvherunrrhl Anaiplr
r H.taf€cut W3.tr (ffCat
r Ddnklt wdr (teasl
r ribr Wr|rr
r Ootluldon

ch ro ' i aLab  F t l .  t  1c90137  B

A.. !n  s  LcYr 6ch.  L l t
D a ! .  S l b m i t t G d !

110.  ES 95 .  E t

93 ,71  92 .8 f ,

106 .2X 39 .5 t

9? .11  103 . l f

Er I c rari
L rb  0 l  r . c to i

cxtcrorerxllE

. (

V I ITYL CI1LOR IDE
! ROI.,IOI,IETHANE
CHLCRO€THANE
?R I CHLOROFLUOROI"IETIIANE
1 .  I .D iCHLOFOETHENE
!4ETHYLENE CHLOR !DE
i lZ-oiCxlonoErHENE (rorAl )
1 . 1-D ICHLOROET}iANE
CHLOROFONH
I ,  1 , 1 . T F  i  C H L C N O E T I { A N E
CaR3Ol ' i  ?ETRACHLOi I  DE
9  E N : E  N E
! ,  2-O t  CHLCRoE TPANE
TR I  CHLOFOETHENE
I , ? - D T O H L O R O P F O F A N E
BROFOD i  OHLQROT4ET:{ANE
2.CHL OsOI THY LV I  NYLE ThER
TFANS- ' l  r  3-D i  OHLOROPROTEf{E
TOLUENE
c  t  9 -  1  ,  3 - D  i c f i L c R C P F Q ? E  E
1 .  1 ,  i :TR I  cn i -oRoE?HANE
T ETFACHLOROETI lENE
D I BROTIOCI{!ORONATHANE
C H T Q R O B E N Z E N E
€THYL BENZEI. IE
BRqrOFOtt't
i ,  r  .  z ,  a- rernAcHLcRoETHANE
1 :3 :D iCHLOROBENZEHE
l ,4 .D ICHLOROBEI IZENE
1 ;2 -D tcHLoRoBENzEr lE
TOTAL XYLENgS

Chro r i r l  r b ,  I nc .

zese Omosa FDrd, *l ' san R.amofl' G'ilb?nia 91689-'* -l''ilir;r1u 
: f5g.1'- :11f 1 {'8e



o

o

a

a

t

a

a

S! f- f-;::gg-{rT:Jrlg_ - .
E---

CHHOMAl-AB, lNc.
AnafY&at bfoarorr
sD.cblkine h GC{!C^IS

O c t q b c r  e 2 ,  f  ! 9 0

C l  l  a h t  3  i

3::::i'il:m
P.oJact  i l ror l
S & ' n p l €  t . D .  I
H . t h o d  o f  A h I y t l l r

cHLOnCflEThAtaE
YINYL CHLOR I  OE
IROHOI,ETHINE
CHLOFOETHT E

FPAr TECH/AR? r-3€1 P.@
? . ta .a

a}JlrEfrnafi! ^rr{ytb

mP lirH'
Co'alasr
t l  t .  I  r o to t l t  D

a

a

a
Chror|ltLab

A t t n :

; (

TR I CXLOFOFL UOFOhE?i{AIIE
I  ,  I . D  I C H L O R O ! ? H E N E
}'ETHYLE I{E CHLOR I Dr
r .  ?-  D r  CHLoROETHEN E (TOrrL)
r ,  r  -o  t  cHLcROETHANE
CSLOnOFOFt i
I ,  I ,  T - ? N  I C H L C R O E T H A N E

cA r I OrlE T 3 T I A CliL oF I DE

1r 2-D t  CHLCROE?HaI iE
TN I  CHLORO!THEXE
r ,  e - D  I  c H L C F O P f i o r a t { !
Eiot100 | cHLOiCh!lHatr
Z -Cl tLORgfTHyLV I  NyLSTHEi

I i i i : ; : ,  
t_o, 

"HLoRoPFoPE'is
c ts -  I ,  ! -D 'CH lo ro r ro r !  !
r ,  r ,  Z -?R I  CHL9ROETdT| |?
TE] R^CHLOROE THE NE
D I S P O,YOCTJL OR Or|E 'H,rHE

ETxvt aENu rNi
BioHOFORTi

I : l:3 i3;l3l8iFX!EAl""^n.
I  r  1-o t  CHLoRoBEIZEXE

iiiil'i9lEi33'n"'.
C h r s n 6 1 1 l ,  1 6 . .

102 .5 t  82 .31

,0 ,5 t  9  t . 7 t

t r .2 i  tc .  a t

9r ,5 t  8?.5 t

N . D .
N .  0 .
N .  O .
t{ .  D.
! ,  acc  r  00o
H . 9 .
r{.  o.

94 , 000
t{  .0 .
N . 0 .
I  ,000 ,  000
t { .0 .
N . D .
t{ .  D.
N.0 .
H ,  D .
? , 0 0 0 .  0 0 0

Ei la Tr|n
Lrb  D l r .c ta r

EXHIBIT

D r y l d
San I  o .

2239 Cr(Icla Ro|dr tr . 6rn Ramof\ cr,lromh l4!B
arEtgl.l tEt. F*r:rr!c.lq/!!l.gl..... mfrrn



D|]t Z3 '}! E:(O

o

I

a

o

a

a

_ .9_ 4l3dur=r mcn TEO.,r/ki
t - . a r !  a r E - a ! r - o r r a

----

l-:Fl a. B:
F .  a . r

I Ellyl l0 nrn, rdl An|lnh

;ffifi {tstr'
r bnsd{lon
F i ' l o  t { o . :  1090 t ! rD

tcna  I  l t

CHRO!4ALAB, tNC.

O. ' .ob.r  2A,  |  990

TiCr{-aRT

Egi  8O9O 6^a1yr  l .
C ' l  f  . l : r  6rnpla i tunDlr :
FFcjGc!  LoeatJoa:  |  4Sa
Dcta Anq !  ysad:  Octpbrr

ChronaLeb

At.-n I lai

L3-PP-D
H^PRISON g?REET
8 ? ,  1 9 9 0

CHLORJNA?EO PESTIAIDE AXALY€IS

CDNCENTIA' '  TON

o(

t u q / K !  I
t i ,  D.

N . D .

N .  D .
N .  D .

i l .  0 .

I r ,  D.

N .  O .
A . O .

N . D .

h ' .  D.

r i .  D.

N . 0 .
h ,  D .

f i .  D.

N .  D .

t l .  D .

. D .

N .  D .

2r000
N .  D .

cor'Pou Ql

ALDRiI {

DI  ELORI} I

ENDRI{  ALDEHYDE
EHDRt|(

HEPTACIILOR

HEPi^'hLOt EFCX ID€
D . c t  -  O D "

P . F '  -  g D E

p i F ,  '  o D D

ENOOSUTFAI{ I
ENDOSULFIN : I
a - 8 H C

F - g H C

6 - Bric ( LTNDANE )
5 - E h c

ENDOSULFAN SULFATE
Lp' - r{ETrioxYcrrlgR
TO.x'APHENE
PCB'3 :
CI{LORSANE

rPCg t  aCo

cHioHALAB, tNC.

DuenB

De7!c? toN - L ,tt ?
(  uolKo I
10
ro
50
t 0

t0
1 0

6o
t0
to
EO
30
1 0

l 0

t 0

to
1 0 0
r 0 0

1 0 0

r00
too

EPtXt  i  tcoYEtY

r  02 .01

t  0 r  . t r
93  .31

107  . 7X

r  03 .  3 t

ea. l r

frFfr
Er I c Ta,i
Lrboratgry OJ ruc-,grtenlor chcmt st

??39 Cn 9. Roe4 ,t . San FEno1 Crllonta 9{5&t
.lir/81.1}.a8 r Frcrir: a alsJg .tt3!



o

a

a

--,, SI32-'S.?r'fJ-"T5jr,T= . r
--.

CHROMAUB, tNc.
Adl,r,cd b!.|!.ry
SP.Crrhrng h OC€'e', g

oc t  ob. , .  22,  , l  t90

ProJ.ct Nafic !
S r n g  l a  t . D , s
l'l.t hod of lna r l  l F l  t ? 4 a .  ,  -  D . t t o t f o n - t l

_ Fial raoi./APT T-3Sl P.o.s - € l  t  - 9 ? t a
F .  G 2

'. 
Elvlronmrnd t llt|.

. HGrdoq Wrr|| 
- 

(, EAgl). -Orl^ldng WAr tiecrt 
,

. W!||r Wd.,

. &..df:{on
C h . o h r L r b  f l l .  | l  t 0 g o t 3 7  c

Attn: ,-l-r! lci r I lt
Drt. subrnttt.C t c.t _-lI-iTEE

.la-' --\
8til:;T;*m

o

o

cHLOTOFETHAx!
V lxYL Csgqg 163
I tcr.lof.rETH.AlE
cr{L0noSrHAlrE

3 an  lo i

r  r 0 . t t  ! 9 . € i

93.  r t  92.81

1 0 5 . ? I  9 8 . 5 t

9t . l r  r0 t . l t

a(

TR I CHLOROFLUOIOtrEiI.iANE
r, l -DtcHLOiOrtHEl tE
hITHYLENE C|lLOi l g!
r ,  ?-DtcHLCrOet l rENE (To?rL )| ,  t -O I  CHLCROITFANg
CHLOtOF0f;,t
l ,  t ,  l -? i  rcHLcnolTt{at rE
CARCOT TETRACHLOF I DE
E ENZEN€
r,2-DICHLCROETt iAt iE
IR ICHLOROETHENE.I 

. 2.0I C}ILOROPROPANE
B RCr.roS r CHLoRor.rETH/rNE
Z -OILCROETHYLV I T{YL ETHER
TRANS- ' l  

,  3-D t  CHt ORCpROpENE
TOLUtt{E
c  t s -  t , 3 - D l  C H L C R O ; R O P E I t E
r ,  t  .2  -T i  I  CHLOioETHAf{E
TETRTdILCROETh!N!
o I IRoHCCHLCto}tETHINE
cHt-otogExzExE
E?HYL gE{2E:IE
SnDhoFctlt
I ,  I  r2  r2-?tT lAct . t ropoEtHANa
t,  3-D I  c t {LoFoBENtE}r l
I , 4 - D I C | T L O R O ! € N Z E H €
1 , :-D I CHLOFCBEtttEx€
lorAL XYLET{96

Chron ra lo l ,  I ng .

o

t r tc  t rm
L a b  o l r e c l o r .

2a39 Omega Fo5, ,t . S.n Fafton. C.llbmrr 0a38ll
413/89 | -1 tt8 . F.6in h art,lgt{?e!

' i .



o (

t1 22 '9A a2r0? T0 415{51!52?

tpedrlrhe h GC.OOltlS
cctober 22'  1990

C l  I  t n t :  l G c h  /
Drtr  ! rmp I  od:

r-!01 f.ui

a\

a

o

o

o

a

It

zP, a210 Effitron r. t m1". -431L-

110 . ! t  93 .E l

e3.71  92 . t t

r06 .21  te .3 l

9? . l t  t03 . l r

EFlc tan
Lrb 0 ' l  r .c tor

CHROMAISB, lNC.
-atrcorEe.v

D t t r  o f  A n l l Y r l . :  O G t .  ? 0 .  ! t ! o

Frojcct  Nlm.
s l m p l a  |  . 9 .  I

.  Ho:hod ot  An

V I YL Ct.tLOR I DE
!FO{ONETHANE
CHL9ROETHANE
?N I CHLOROTLUOROT''IETHANE
I . l - 0 i c t { t o F o E T H E N E
I 'ETHYLEHE CHLOR I  DE
i l  2-gigxLonotrHENE (To?AL)
r. t  -D TcHLOROETIIANI
CHLOROFORI'I
t ,  t ,  1 - T t  i c H L c R o E T l r l N E
c^Raol i  tE lRleHLCt loE
3El tzEXE
|,  e-o t  cHrceoEfHANS
Tt t CHLOFOETHgNE
l,  i -D I  oHLoRoF ROFANT
gtOHOD i OHLOROr1ETH XE
2.OELOtO! THYLV I  RYLITHEI
r iAHs' ' l  r  ! -D ioHLoRoPnotENe
tatug Rl
c I  s-  l ,  3-o i  CHLCPC?FQPEI| I
r .  I  r3-TR i  Ctr ' loROgiHANt
TET.qACHLOROI TIIEXI
D r gFOtrOCltl-oRot'lE THIrE
CHLOFOBEHZENE
€THYL BEI{ZENE

i:fl3:::T.rF^cHLcRoETHA E
r .3 :g icHLoRoBErzENE
1:4-DtcHLoRQEENzENE
r ,2-OtCxtonoEgxeene
TOTAL XYLENES

C h r o h r l r b .  I n c .

FR&1 'TE:H/AR'

' E rtIcnrnrrr,lndtb
r H.rrllout wtd. (?E€al
. O.lnkltE Wdfi (te|s)
r rrr* Wi.
. Co uldon

c h . o a r l . b  F l l .  l l  r 0 t 0 1 t ?  I

A ' . ! n ,  L G t  6 c h

D r ! .  S u b m i t t o d  t

3ra io r  CLcn I  r t

..ro'1gr*gj;.slffiH*t .
1-



o

a

a

a

o

a

a

o

, . . , .  
* , ! / . w {  ?  I o . l s a 5 r ! s ? ,

&'-"rA-to

o(

o
(

F'.I TRAilSUrrIAL CSVEN SfiEE7
7io* |.?rv tcxlurY

ltoli'aRt; €r DOrarr9! itFttT; llN te,!,Fttco. cr 3.lllc7tl
TI|I'PHOITI t Flt)!6oil,3!t IUTFWTCHEE ru oR,HgrG

dYO!C ll Ot{ A tA ll^Cflxl l{ foaAl. PIEB lr€}*rrIt ? O* yOUt hno,aEt rHEr O|,l Urtg rfirwt|i flt fau,* Al U, RO{llolJt lilfoSfl ?o toli ttx. INEN tuT t?Jt l{r'r!.El tL|I or m crarl|o rrEa arrf,r. tlirR( tlt J

TO: Joatxli rroono

IN CAFE OF:
LtlFraN at Y

F rzoEF Lo,lrBot ItE FDS|IY
rz lFo^Dti,lY, al ?!oon

pFioNE: lr!-{r-raoo 
oAxuxq cl r'lrs

F^rrr att-ral.t3t? t oF pA6E€ FOIIOWHoIHS oxE _ a
DATer Oc$.i tz. tLo

1, ttrl - t&Vrfi ',',n,nrNt tr: orLy '.n'* ',XE, 'n*l o,ttf*.rFlooe OA.*J C',t*N* Or,,CXrO t'ttfE( ortly
2 ttr. . 34rp[ or so^ oyER tafr.t{iu* aosf f Hxo,fxEwot an,a ac'n m ,cE firEnauL,t Loffifr &srgsnr,r el,lctED rot au3ogirr I |rtt
t ,,et - g rt2 or uou' f ao, *fiE r,a ot ?tr! ,tFE of t2ft41 tr'r'g, o, ,rro t/w* ^s ,n gptovt1. L'{a . &UD REHWED leOH Crtufit p/pr fi lOtfES, a{B!fllrr, ,! t! crllctED foe f SBrgrOS CO,vrDnln€sutt t ot Ylt nrruF HEo to uE
f. 'O{rUI{F - lOr! FFOra surat ar, Ett? O Otr tn ,i*,r*'tf U,rgr4ltt Of It urOFr 4rr r 'ro'r' srtrp u 'oo' ov'n rct',*aL 'utF fi con i oF ao*gt rast E ar c!os!s, ,o lueaSrFErTl ro ptRr,fia Lot r',D'Ha m utfi fntft; FrDEg a rxJsr,.tF,.nroxAJ^nu,E2t,uJ*zn
Rttl a) ttt{r ,tpEa lt. sf xat4, at$ cl tuuD ADrt Q!{r'i,Ett to t t'retgm c*tarnJf.uRrr?- ty^rlrt lon gA rrlt rlru '',OH'tn!F.4ErL Ut vlgjt ara AE^ACE ITO DnUf trORtC!,y, ff,90* t'"l. aum ̂t coh*rn ,ou*Dro ar vru 'ot prrx*o ,,iac oracc ano vr'! nn.ttaflr7oF ,s fat ?o

l|5, Oerri
H','E I Alt apu,{/rroN oF stupu xot SrJe.LrnJha

,ovir rrulu

lNo 0t tf,.AttSxjgsto'l

r"J t4,Lt
tEv tc,{AtJ'

a

0.t



FEOI rEo{./E{.

E_

3orglr GA3ol  ln . 3.nrat.ta

at

I tr? 17 's i I lo.rro=rrrrn

j ,

I

(-_CHRoMALAB, lNC.
fi{}|rtt4orrfsy
Brr,shoCdC/Mt

Octobor t t r  t t iO

lEcH-Att

I t rn:  L. |J Echr l  { t

l l i  rour ao! l  a lnpl . r  torrnr I yraa Gatol ln. /BTEt,  and Ol l  I  Gr.a! .

t-3t P. ct

2r
t | .  D.

;;,- l::9..
. l { .D .  t { .D .

t0 ! .c t  - - - -

107.Et  - - - -

t  to
t0t

6040 0.E

. . E i,foa|narrrl &,$ra
. t{€$rh..w.rt (rEir{1.
. D,hane ry!., it*n 

.f
o WhWrrl \.
r eofist$oa

0hr9n t1g5  F l  l a  No .  !  099o r ! l

c

o

a

a

o

o

8:il SitiIiL, *.tli.,l:l ?lo,..o
FESULTI:

s::: il:?j:Ii,,:i?',i-iil ii!3

L3 .2
ctruNK aS
Ll rr

9 LTHX
sPIXED

FECOVEFY
DUF 39II(EO

RTCOYERY
DETEC?rO
IIHI?

I{ETHOO OF
ANILYSI!

CHiOiIALAB,

Oavtd
ECn I  or

} l .  D.

N .  o .

H ,  D .

8 t . t l

9 t . t i

? . 8
6030/
t 0 t 5

INC.

N .  D .

!:9:
x.0 .

N.  D .

t t .  0 t

89 .  3 t

\9
€020

t . t

t3:
1{,  D.

. 0 ,

99.  ts

€9.7r

t

30ao

I thr l
tanrrnf

t . l
N .  D .

l f .  D.

.o.
r03.g t

90.05

!

8020

I;i;^'J. 3ll.:.

ai

Duoag I
Chrnlr i Crlc ?ril

Lrbcrr tor t  Dl  ractg i

?"7
rtl

/-t
(rr.lrcoh r/rtt 

"/ /_B+ t B;r: E;X = 1r: ,*t
' t3

C
2239 Cm_elaf,od, t | . Sen Rrrrrn. erff5rnh g4Ea3

al l/Ai1.t78|. Fz..t.'r.r. alAlnart"oo6)-



t

a

O

o

o

a

a

ocr  12 .*  t9ra9 ?0.r5.5t r5??
-ECx/P,?

{"",1r-
.q-y-

"rr"rr

lroJrct-1{o. r

-"::

ffiFt'lltrg qftir-- -
Ur6 tt{r.r
AnatU
r l l r ;  9916131

t t .sr  t t .e t

99 .3 t  r8 .2 t

110 .9 t  t  02 .3 t

t2 .3r  :  t0 .  ! r

a

FroJ.ct
Srnp I r
ttr t hod

hhe-
Wl"
dfulio
ltnifo

sxtcrong?xdE

I;ift":ii:it;.
CHLOFO!?IIANE

f f .D .
X .  D .
N .D .
N .D .
N .D .
l t . o .
r .D.
N.  D .
N .  D .
x.D.

t|. O.
l r .  D .
x .  D .
t . 0 .

t a ,D .
. 0 .

x .  D .
i a - D

f i .  o .
t| 9.
1 { .  D .

":=: Crr:r-r Focd, r i
rrSElt-t7t! r

r jHROMALAB, fNc.

FFor

A
,/eo

h.',.,'
4fltlt€c l,$rrb,t,
sp€c||&ja8 h Gqg'Cfrts

C c t o t . | .  l i ,  I  f t o
Chro|tlrLrL

clJ.ntt::+{q.EAFr 
! _Drtr sr,n-l-ilfr I t ta  Iort .  c t , . " . t r i l%E D r ! r  t u b o l  t t r &

N||nai
L D .  t
st e"-iFi::

A Ir I $il3ltltrqRo|'ErHAN Er , r-c.t cstonoEiiiiirrrxvreri gii6iiiiE
I : ?-F ifll.:lliifisiE rrorrr. Ir.,,r-c r cxr_oroiiiiiiii
cHt0noFoRn

( ! I j :.!.: rll glr oRoeTliar!caRsod-rE?ei;;i;iG;
SEXEEXE

iiiffffiiliiii,tfr,h,,..
**#*ftifriiffi"
E'HYL!rr,tAN!
tronofoiE

i#,iiliffi*:it*.'
'i#i.f,'.T',t^t"i;l5.t dur r,oPr! tenca of  h lgh concrnt r rg{cn o,
chronel rb ,  tnc-  3  ; -  !  A i t l  _-  1 , ,  I  :  t L iir,tilo. Jo

@)

/cll ltzaa-.

6w ?';*" q\ 1
EPlc Trri .ttA^-9L/

. 8|,l FrnD'l Cdtro|nh iLr66F. |||& {tttol{rtr

Drv l t  6u669



o

o

o

o

a

o\

o

BirrD{.m.rld fJrrfil

m&* {iq'
et*.UUcn
F l  l .  I  O 8 9 O t 5 1  C

ocr r? ,F tB' l0 a!54rlt5,, . -, ,a.r,, * , {

c  I  l .n t :

ys ta r

CHL

Fr.oJrct  l tc.  r

Do t re t l on tr-  ro uaTK-

t? .3 r  t l 0 .8 l

EFIG T.,N
Lr!  Dlr .ctoi

a
a
I

ChrornrL tb

t .  D .
t{ .D.
t r .  D .
! ! .9.  se.sr e?.2r.o .
.iis
hila
f .  o .
t t . O .  G .
i i . ; :  :D.st  s8.ar
t!d- :::(10v
il)t:x. t :
l { . 0 .
l t ,  D.
N .  D .
i l . t :  :::
to '

i l .  D.
l l . D .  ! r ^  a
t r .  o .  .  .  _ .  - l  t  02 .5 t

(

u.o
x.  o.
I .  O .
t .  o .
l r .  D.
t3

i t

(

C

--

. hB,tNc. lffjflk-
ffi'f#g* ,ntffiil"at,"

g c t o b c r  1 2 ,  M 0

8;il:;'il.iEH ilil'fu

V I IIYL CHLON IDE
tRottot|lTHaxE
cl(L0F0ErH.(rE
Tn lCHLOtdrl t  r^!r.YF+r,. . ,-
t, t :orciioii i;; i:"^"'
l4EJlrlf!x. cxioii6i
; : i:E jlliSlSlrHrnE (ro'^L)
cHLOROFORIt

JrlJ;'iliil!it5tHl.
*?;ll8ti!iti#^".
Jr3#Jilliiiiffiiiti,
rjiiili::sl..ilili5r#E_.
ii;i:;|1itrfiffliri!-.
3,ii3g!3!l!:ffirrrxilre
ETHYLBENZTNE
rFcll0FoRl{

i ; i'i iiriiiiifi:li:'**'
r,3-DtcHlonoa!lrzExE
TOTAL XYLEIES

.^Xl.gB;T:Eix __ t;v
D g v l d
S c n  l o i

DuonO
Ch.h l .  t

2"99 Ofiege lr.l, tl . Srn R|,rlC4 calttfrA i45g3415/831-t?88. qrE imr al r.igl,lrrs
Fda|'|I In ailnr.,tr.?

0q



rR
ql 

T
E

O
{rnT

 (
.(

.. 
(rl 

1
?

 'f, 
t8

:\. 
r0

.1
5

4
9

1
t9

trt

b
lo
d

?
t

(g
I

.tr 
r.l

o
q

.HA
rl

rl
?E

a

ogtI
t)

:.I

oaa

It?tfpt?E
g

/' -t 
a

( 
l.

-{liFisR

O
\

a

rbY
F

!lcgt

IaBd

'{{vl,l.t

IJJuii!
;iE
5

AU

o
Ctt

(t

I

oz-a
jrEJ<

ltl

6
l

E
C

I
*f

,l
a

-!rtrre
: 

ro
 I tlfr 

| 
\- 

a
 

..

s.JL23Ioc(,

nt 
tl 

'Js 
'F

1?

3\5:,al
-t

o
(



a

o

a

t

o

o

o

o

rr rr ,*!sr3s tC 419s1rsr'

.. ( jHROtvtAHB, tNC.
f,iFFt$oday

I
FROI ?ECH/mr

Grro l  {na l rntaaa To lurno

21

?-35r P.8?

r &urornnmtrf ftni. 1;rcou.wrrr-.?...
Octab .F  tZ ,  l e iO

?.ch-A| .g

Srmp I I

cotrung lr-rj&iouc

, . ' : : : . " '  

' ' " '  

/ ,
ehrcrulrb i l . i i7isror cs

r Orhldng t$e
r l\to $rur
r Cqlrucrr

I t hy l
larlt a aa

Fro{,
tr.*, (

Af, th !  L . r  lchr  t  l t

! t l _  O n t  , o l l  r a n p l a  , o r  G r . 6 t r . ^ , ! , , . -  -

;:i;:"T?J:fi, ,;i:, ii;;;"^":::: il:;::., s.p,. 2s, rseo
l a r u l t r !

t

l :^^^ !  ' r

;E+lE ?6iTilt, 'iiii
I r i rLYS I  s  5030/Cola

l S r m P l r  r n r y  c o n 6 f a !  c ?  r g o d

Chrcnr ! rb,  lae.

N . D .

l l .  O.
89 .  t t
t . 0

4020

9uo  I  I n r

l l .  ! .

N .  D .
ac. t*
t .0

90a0

.nd/cF

t .0

l | . O .
c0 .0 i
E .O

Soto

d l r r . l  tu .  I

Totr I
ty l  a11..

4 . 7

f t .  D .
|  0 ? .  6 l

9 . 0

t0e0
O(

Er|c Tanl
Llborr toFy Dlracto.

E: Xg

C

3:;l:.0:;H,,

' (

0"
23S9 Ottragrf|c84 tr . 3ao t fts1, C.t[omh i{g6salryltl-rrut. lrcs,n:lr trqrCgr.grgO 

- --

I



tE
C

H
./.fl.

-.t!
F

R
O

"I
( 

.z ro
 .rlo

sr rrzr
a

cct 
I

g,

o!.0q
.t!o

IItIt
DataII-

(.
oa

c|3-tl|I&oa|Ja
..,..8

,
L

.lf6fi

lotzfalE
l

f{T
J

'<
tr
E

I
o

f
E

,I
-l

((-,
'\rf 

fI

ao

E

lfltIEI

o
t

aoo

,0
.a

4
A

I

/J. '

|q r 
? .r:

t/il{

a
e

.a
.a

-t=
C

-C
t' 

6
ra

 
D

t 
tr.l 

-a
-a

--J
n

r
'(



o

o

o

o

o

i-Jo-nltrrln- tr-.. -Rc d d_i ng._ rrtIr45t-33r!' 
rj.F{u/rb rl;

illi,;:_rr!,1_!qE!tll_ei$q-)Lj-I --
. _ _ 1 t : l  S  l l A O ' . t A Y  i t S T  i L p
crt

, f f i ,- gLq:5g1et

BECIP/EHr'S CiPf

Sc l i nd r  Bcad  i . , I

B*:**"1-:Ll3,tls*.-!*L,R*"..1'-r

6--l390_tl!*. t Sr Ee.t.,;Su

v

alr LAN[.. t l

aici-o-r

o(

o

ouEsna|s? ME
tuat6 twa

r . c  1 i
@crr-t!tFidi

- '  F , - f f *

"DH-  rD
u$aunc.rQeura,
' : [a* '  r ! ,e r r .
r r !a t rc  o Ia6a
r f lear  r laanr

EoF J-a rr-rirtu
,;4 , 9??a3,

E-n r! [l {.r€r_

:Om rDffi*r-
tr-tcir .*--.iiii6

t  E ,qlaa.r-.-"
a peraaorr
rFS.EF-'E
.trgtf:EgEEE-
rtrffi139{3t"p,
r! l lc--- -
r ! ornral raa - _
r Q

a

o

at



o

o

a

o

o

'  O  3 ? -  r  i  -  !  G F e  I l 7  : 2 t 5 - c t  l  - a ? t l

ChronaLab

iffiq6.,
o Corsufdon

F l  l r  N o .  :  O 9 9 O t 6 t

..CHROMAI..AB, INC. ilWA,UytJcr, trborerod
speddEJry h CC4.CA|S

Oc tob€r  12 ,  l 99O

T ECH-ART

ALl.o-i Lcw schallt

BEi Four 60i  I  sarnples
anr I  ysea I  Greasc

3::: :i#l:i;o,..81..1:l ?lo',,o
F E S U L T S :

3::: i::TJ::!i'"!i?";-?i: 1333

SawfL,nltt/rdrz
t 11en fes , O_)

for GasoI lnte.zgtex,  ̂nd'olr l  ,

Erhyl
B6nzene

Sarnp I .

EtANK
SPIXED
RECOVERY

DUP SPIKED
RECOVERY

DETECTTON
LII.II T

}IETHOO OF
AI{ALYSIS

CHROMALAB,

I:3:
t{. o.

.  D .

8 t . 7 :

91 .1 t

2 .5
5o30/
80 t5

INC.

N .  D .

19:
N .  D .

N .  D .

9 8 .  6 t

89.  3 r

rl
\-1

8020

7.3

t3:
.D .

N .  D .

99 .1 I

89 .7 r  .

E

8020

c.9
H.D.

N.  D .

N .D .

r03 .5 t

90 .  05

5

8020

Gasol ln€ Benzena 7ol u€na Totrl
Xy lenes

ol l  r
Gr6rsaLmNW

t('I . or-Ia.(l8 ra

"  
CHUNK '5

W-ry'"'oo

21
N.  O.

;:;; 1::3.
.N .D .  N .  D .

r05.cr

t07.6r
g  t g

503 .
8020 DtE

a

(

EXHIEIT

7
t"ttt$,.a* L3 Tl : to 

lt't 'r^ltt ts+ crrrrrr f[,a rrcF
Ll 5 t : . rtn t rtrr r\r^ 1. l. t^arL ,lcljg Arla f. (G E{rrnarrrfaj
tg tt : C.{laJ, lrr+ltJ tt+.r, L.r, r. j( l$tr ' u 8,, ff. (. . . )

L3 I{ : aftqjA trtr tr jra.n..,

, 
pFttt€q rt ! *t! r.t.t rJ^r rJr.tf u*r ai{,a$aa ,t $raqat 'rt! ,trdJ 

:::: 
: hFrr^ r..r .r t|,|g, c.d.r.(*nrrr..,r h.{.,.r rrdr$A0l1 i 

l.]u}r,*,g.i ^? 
:! 

wuttQt,,tln.,a r.uJr rr'r,1111n,+t ,l ?.ar^ *.*..J.,t , .a .aqaa ,.8



a

a

o

. c | S . T -  l 3 - t €

I

F t  t l ? : = t  . ! l

(

3 - a A  I  - a ? r a

A t t n  !
Drt r

ProJ .c t

Dct! on  L lm l t :  200  rn€ /Ke .

--

? - e

. E Mr9nrnant{ AndFtr

. l{a:ardo6 Waslg (#Ea94)

. DdnkirE Wder (r95g 
- 

/,
. Weslwd.l \
r Corsultston

C h r o m r l r b  F l l .  t  0 9 9 0 l 6 l  C

T.CHROMAIAB, lNc.
Andyrlr., ttbor.low
Spcd.n2kE h cC€qMS

Octob f  12 , .  l 99O

C l  i . n t  !  ?
Dst .  Sunp l .d  t -
Dr+ .  r  c i  r n . t y . r i@

Pro jcc t
Senp I r
l'lethod o f  t na Iy - iE

NI,DO:
t .D . :

w schr  I
Subh { t t cd :  sco t .  ?8 .  l 99o

o

o

O

o

o

1t

t(

CHLOROIlET}tANE
VINYL CHLOB '  DE
BTOhOT,ETHANE
CHLOROETHAI{E

N.D
N.D .
, { .  D .
N .O .'  N ,D .
a { .D .
N .D .
N ,  O .
I .  D .
N .  D .
N .D .
f i .  D .

@.-
N . D .
N .  D .
N . D .
x.  D.
t { .  D.
N.  D .

3300  .  +
H .D .
r { .  D.
N .  O .
R . D .
r { .D.

1000  <
N .  D .
N .  O .
l{ .  D.

.D .
x.  D.

5900 .

Pr rscnca

98.3 t  97 .2 t

98 .5 t  98 .2 *

TN I CHLOROFLUOROT,IE ?HANE
1 , 1 - D T c H L O R O E T H E N E
I'IETHYLENE CHLOR I DE
I  ,  2  -D I  CHLOROETHENE (ToTAL)
| , I - D I C H L O R O E T H A N E
CHLOROFORI{
r ,  t ,  I  -TR TCHLOROETHA!{E
CARBON TETRACHLOh I  DE
B E N Z  E N E-I?STEFLoRoErHAr{E
TF I  CHLOROETHENE
t , 2 - D T c H L O R O P R O P A N E
EROHOD I CHLOROIIETHA}IE
2-CHLOROETHYLV I  NYL ETHER
TRANS- 1,  3-D I  CHLOFOPRQPENE
TOLUEI{E
c ,  s -  r ,3 -D tcHL6FopRopENE '
l ,  t  ,  z-TR I  CH!-OROeTHANE
TETRACHLOROETHENE
D I 8 NOMOCHLOROHE THAHE
CHLOROBENZENE
ETHYLBEXZENE
B ROhOFORII
I ,  I ,  2 .  ?-TETRACHLOROETHANE
1 , 3 - 0  |  c H L O R O B E N Z E N E
l, . t -D I  CHLOROBENZEHE
1 .  Z.D ICHLOROEENZENE
TOTAL XYLENES

* H i 9 h  C . t c c t i o n  I  l r n i t  d u c  t o
cohpounds in  s  arrp I  a .

l  l 0 ,  5 t  t  02 .  5 t

.  92 .3 t  t l o .8 t

o f  h  l3h  conc .n t r r t {on  o f

C

a

ChrorD!L  ab ,

D r v i d  D u o n g

l n c -



>-

CHROMAliB, lNC.
ArutlhJ L.borarorv
sp€cajhlng h 6C6'QMS

oc tob . r  t 2 ,  t ggo

!,lJ:"*;i.'ii=ort. of i^ii i; l!r==

e,{
' chr

F . 6

iffi;,Pry,=.*,
. Drlnktng w_.r i;. w.rr. fri.i'' trsq ' 

(
o Conruirtbn

o m a L e b  F l l .  f ,  O 9 9 O t 6 l  C

a

o

o

o

a

o

a

y s l r l
ProJ rc t  No .  r

D: . c t l on  L f iD l t r

cxtononetxelF
VINYL CHLOR I  DE
BROT4OHETHAIIE
CHLOFOETHANE

t { .D .
f l ,  D .
| | .  D .

I .R. ea.sr sl,zr'2-5,
\1gr<-
l,t , D.
l t .  D .
l ! '9 .  ge.sr  ss.2tx.D.
t { .D.
frA\tc./
t { .o .
l r .D.
N .  D .
t r .o.
l | . D .
n.o.  : : :
30 ''  n .  o .

N . O .  I  r ^
n.6 .  r  r v ,S t  t02 .S t

)

I x I slrloR0FL UOR otlETHaNE

#i"?l8il"iffIiiiE
I  .  2-D I  l - . l l l  6Et \e.rL,F. , ;  , .
; ,  ;_ : : : l :Y lY: r  ;EnE ( ror^L)
r .  | - t  I ( j ' { I  a l D a r E t r l r  r r F

cilonoioii"-- 
' n'nE

J;J;J;'i,iilBIl5#i:.
t;?;ilSiblti5ll^".
I ,Z -D tcHLOROPRopanr
B RorroDJ cHLoFonerxiie
Z'SIILORO€THYLV I NYLETHER
r xers. -  r ,  3_D I  CHLOROPROPENE

;ji;i*#:8iffi:'.
D I BRgnocHLotongrrilHp
CHLOROSENZENE
ETHYL EENZENE
EROl,toF0Rfl

i : l{';t,trr,cHLoRoErHA*E
I  ,  ' -D I  CHLONOSEN2ENE

;6;;i,Iii:TSEENZENE
ChrolnrLrb,  t  nc.

o\

N.D

x.  D.
ra.o.
f l .  D.
H .  D .
t r .D .

58
92.3 t  t ro .s t

D a v i d
Scn i  or Er I c ?rrr

Lrb D {r.cto,-

oq

I

2239 OraG$ Bo.4 tt. San Rarnor\ C.llromie gtstl
4 t 5Br -1 zat. Flcainl| ar 3/t31 grgr

C.,a€t lh .aaaJi. r^. F



I

t,

e9
l

el

qha(.:I
-'--o
| 

,.

-E
!

t6C
"

fi

t\| 
\=

..
ILf-+
l$

 r!-

tg +
rE

Q
'

Ig

lc;

/5,gl

a

aapIaa

ooo
(

aoat(

oa!6:



a

a

a

o

I
-  - i i , .  i
, . o . - T - r = _ r . ,  

r r t  l ? : : g  . .  = - . ; ; - r "

CHROMALAB, fNc.
lrrrlrrc!, !rbo[torv
Spcchlhjse h GC€CA|S

O c t o b c r  1 2 ,  t  9 9 0

? . c h - A r t

I t t h :  L ! r  S c h r  I  l t

E ! :  O n .  s o l  I  g l n p l r

3:t::iliJ;:;, .3it:
Reru l t r :

Ch|. orneL

r EmironmcnAJ Anatr|sii

: ffig#r" [t5s'
. r bnsultdon

r b  F l  l .  I  0 9 9 0 1 6 5

for  Grso I  {  n.  /B TtX

i?: iii? Drt.
rnr lyr I  r

sub | r l i t t .d :  sGPt . 29 ,  t 99

Sanp I c ceso I I  nr Bcnr anc

a

t

a

C t
N . D .

N .  O .
89 .  3 t

5 .0

8020

egcd  gaso  I  I n r

To lu.na

i l .  D .

t t .D .
89 .  7 t
5 .0

8020

r;ad/or

Ethy I
Ban:ana

6.0

N .  D .
90.  0 t
5 .0

8020

d les t l  fu r l

Totr I
Xy  l . n . r

a. t

t l . D .
r07 .6 t

3 .0

8020

21

)

i:'ilim"llnl, 'i,it
AxaLYS I  S 5O3O/80 t5

tS rnp la  n ry  con3  l r t  o ,

€rlc ?.r|r
L.borr tory D l | .actor

ChromaLab,  I  nc.

Drv id  Duong
Scnlor Chcrnl  r



--

o

>
'

o
'-

6
e

i-l
E

J
c

i
o

l
€

 
trl

o
g

?-{

{,tl
$

'll

tgotp=
?

6
Ed
B

E
r?

.-ri!
t-/it
-{ii6

F
:

$
g

5
r

ot

s

.(t( aeoaa
!b3

r
3

ld5'{{(J\a

a

oz

L4

t-J(^J
3I

atq,
s{

a?(l{E[]-.

:-
'{E

\:

tt7
'

tltrtY
rre

: 
rO

 rith
.- 

lj 
' 

n

14 'ca .rt 
.ra 

tt.r'rl

2ll 'aot tG
r 

E
trar

(O
l!(, 

rJl l.a.J 
. 

r.r

;!E

mJE
I

J
Io
l

E
I

(

a



o

scs  tNGINl tR i  _

a

r(

o

I

O

a

o

t

o

SECTION 2

SITE DESCRIPTION A,'\,D HISTORY

The subjecr sire is located in dou'lor*'n oakjand and is bordereti by Harrison srreet
on rhe .,*'esl and Alice srreel on lhc cast, bet*.een l41h and 15rh srrees (Figure 1).
lake Merri* is locarcd approximarery one-quaner mire easr of rhe subjecr sitc. Figurc
2 prcscns a sire plan rhal outlines the building perimeter, adjacent slreets, ald
suspected locarions of borh on_sire and off-sire USTs.

A garagc facilty utilized for parking aulorDobijcs and righl trucks currcnrry cxists on
lhe site' and csscntiarly consisls of two direcrry adjoining buirdings. Thc finr is the
principal cnrrancc ro the parking garagc ar 1432 Harrison Srrcet. This singtc-story
building contains a paniat mezzaninc and is constructcd of rimbcr and masonry. Thc
sccond is a multi'story garagc rbat is on thc Alicc strcct podion of rhc propcrty and
is constructed of reinforccd concrctc. Historicar acriar pborographs date construclion
of thc buildings back somc forty to fifty yean.

Results of Previous InvestiBations

Prcvious invcstigations by othcrs indicatc thar thc soil is conta'inatcd bcncath rhc Eitc
and rhat such contamrination includcs ucasurablc quantirics of gasolinc and dicscl
firels, bcnzcnc, lotucne, ethyrbcnzcnc, and xytcncs (BTED aromatic consritucnts, ard
PCBs. Ttrc rcporrcd anatyical rcsults (Tabte 1) arc bascd on anallscs of sclcctcd soil
samplcs eollccred during rhc drilling of 6 cxptorarory borings by subsurfacc
consultantr in oaobcr 1990. Tbc subsurfacc consultanrs' rcport atso indicaics rhat
subsurfacc matcrials consist primarity of dcnsc, fine-graincd sands containing varyrrg
aEouDB of clay and silr. Published geologic maps indicatc thar rhcac scdimenrs arc
pan of thc Mcrritr Sand Formation. Groundvarcr uras crcou'tcrcd by Subsurfacc
Consultants during rhc drilling ar dcpths ranging from 23 to 25 fcct bctow rhc
Harrison strccr gradc, Information rcgarding groundwatcr flow dircction is not
availablc; howcvcr, it is prcsuocd to 0ow castward roward [.akc Mcrritt

t
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Suspectcd sourccs of contaminarion may include e irhcr on-sirc and/or off.sitc USTs.
Thc latcral and vertical e}1enl of contamination has nol y€l been defined. A previous
geophysicar invesrigarion by J. R. Associares comprered in Augusr r gg0 discrosed rhc
presence of severar USTs and associated facir i t ies *. irhin the boundaries of rhc subjecr
site. A descrjption of these ranks and a summary of investigativc and rcmedial actions
u'hich have been performcd to datc are presenred below.

Wastc Oil  Tanks

Two u'351s oir ranks are rocared bcneath the basement floor of thc muhi-slory parking
srrucrure along Arice street. Figure 3 shows the tank and associarcd piping and vent
lines in the area. Tle date of instalation of thcse tanrs is unroowa. No rccords
have becn loc€led $'hich have documenled lhc capacity or composirion of rhcsc rqnr.(,
Howcver, ir is berieved rhal each tank has an approxi'ately l0@g.uon capacity and
is of stccl construcrion. on ocrobcr 27, rggo, Farcon Encrgr draincd thc contcnts of
both tank by rcmoving a combined rotar of l30ogalrons of wastc oir from rhem.

Gasolinc Tanks

Two gasolinc tank. arc rocatcd near rbe westcrn property boundary bencath thc
Hanison strect sidcwark in front of rhc cntrancc to thc garagc, pcrmirs issDcd to a
formcr long'rerm tcnant of the garagc, Dougras }{otor serviccs, show lhat tbcse tanrs
each havc lO0Ggarron capacitics, arc of stecr conslruction, and wcrc instaucd in 1925
and 1982, -rcspecrively. on octobcr 27, rggo, Farcon Encrgr rcmovcd most gasoline
(total lcss rhan 200 galtons) from rhc tanks. Thc condirion of rhcsc two lanls is
untnowr\ although a samplc collccred from onc was discolorcd by rust. Tbe
rccovercd gasolinc and wastc oil was acccprcd and utilized by a recycling oontractor,

It should be nored that thcrc is evidencc of two othcr abandoncd-in-place usrs a fcw
fecl wcsl of the abovc-dcscnbcd gasorinc tanrs, bencath the Harrison strcct sidcuark
ofthe adjaccnt propcrry. Tbcsc tants and property arc owncd and opcratcd by othcr
partics.

6
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Hvdra ulic Lifr fuca

Thc recrnt J' R' Associares geophysicar invesrigation arso idenrified a probablc
underground fluid reservoir located near rhc hydrau)ic lifi area as ,*,ell as lhrce
hydraulic lift rams inside rhe Harrison srreer parking garage. Figurc 4 shows rhc
hydraulic lifs and associared piping in rhc area; thc area of rhe Ground penerraring
Radar (GPR) anomaly marks rhe suspccrcd locarion of rhc underground fluid
rcservoir.

Tbere is no available record ro indicatc thar intcgrity tesring has evcr bccn pcrformed
on any of rhe above-described lank. The tank are suspccted to be thc principal
source(s) of the sirc's conraminarion. However, rhc timc(s) of ,ccurrcncc and total
quantity of product(s) lost cannol bc estimarcd at thjs timc.

o(
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November  12 ,  1991

VIA MESSENGER

Mr.  Rober t  E .  G i ls
Pres  ide  n t
RGA.  Inc .
1260 45 th  S l ree t
Emeryvi l le, CA 94608

Re: 1432-1434 Harrison Srreet and 143S Alice Street
Garages  : : . .

Dear  Bob:  :
I  have enclosed {or your review a chronological binder o{ reporls and

correspondence from scs Engineers and Alamed-a county. pleaie review
them this week as your t ime p-ermits, and we wil l  plan on meeting with you
o.n Mon.day, November 18,.at our off ice. John Cummings of SCS ; l l l  join'us.
You wil l  be {ormarry retained by our crients, Alvin BaEharach and Barbara
Jean Borsuk ,

Please cal l  me in the meanwhile i f  you have any questions.

o(

t (

Very trqly yo_ur+

,{1p.7'7
Ranciai i  D. Morrison

,'1_'----

RDM:ma

Enclosure: Binder

o
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December  6 ,  1991

Mr. Thomas A. Joseph
Director, Business Development
ROBERT GILS ASSOCIATES,  INC,
6400 Holl is Street. #4
Emervv i l le ,  CA 94608-1028

Re: 1432 Harrison Street, Oakland, Cali fornia

Dear  Tom:

lhave enc losed our  compi la t ion  oJ  Chromalab  repor ts ,  wh ich  were
produced at various t imes during the l i t igation. We recently subpoenaed
Chromalab's f i les and wil l  advise you i f  there are any addit ional reports you
s hould consider.

-'L-/'2---

RDM:ma

Enclosures: Chromalab reports

cc w/out Enclosure:

Mark  Borsuk
John Cummings

(

Very truly yours,



o CHROIIIOLAB REPORT
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A. Fax fron John Cummincrs

Oc tobe r  19 ,  1990

Oc tober  19 ,  1990

Oc tober  12 ,  1 .990

Oc tober  22 ,  L99O

Oc tobe r  12 ,  1990

Oc tober  18 .  1990

Oc tober  31 ,  1990

Oc tobe r  31 ,  1990

Oc tobe r  31 ,  1990

Novenber  1 .  1990

Novernber 1,  1990

November 1,  1990

Oc tober  22 ,  7990

Oc tober  22 ,  ! 99O

oc tobe r  22 ,  ! 99O

oc tobe r  22 ,  r99o

October 22, l99O

1 0 9 0 0 4 8

1 0 9 0 0 4 8

0 9 9 0 1 6 1

1 0 9  0 1 3  7

0 9 9 0 1 5 1

1 0 9 0 0 4 8

1 0 9 0 1 7 1

1 n q n 1 7 1

1 0 9 0 1 7 1

0 9  9  0 1 6 1

1 0 9 0 1 7 1

1 0  9  0 1 7 1

1 0 9 0 1 3 7

D

c

A

B

D

oc tobe r  6 ,  1990

Oc tober  6 ,  1990

Septenber 23 |  I99O

October  19 ,  1990

september 28, 1990

oc tobe r  6 ,  1990

october 25, L99O

october 25, 1990

October 25, 1990

September 28, !99O

October 25, L99O

october 25, L99O

October 22, !99O

october 18, 199 0

October 22. t99o

october 19, 1990

octob€r L9, l99o

october 18, 1990

October 22, L99o

october 19, 1990

October 19, 1990

c

D

Date of Report ID # of Salllple Date sanpLed

B. Deposition of Janes Bo$ers

1090137  D

1090137  D

1090137  C

1090137  B

Date of Report fD * of Sample Date Sanpled

c .  Denos i t i on  o f  Se l i na  Bend ix .  Ph -D-

1. Exhibi t  2

October 22, I99O

October 22, f99O

october 22, L99O

october 22, l99o

1090137  D

1090137  D

1090137  C

1090137  B
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z !. Erbi_bill

Oc lgober  12 ,  1990

October L2, ] -99O

oc tobe r  : -2 ,  l . 99o

Oc tobe r  12 ,  1990

Chart  wi th no dates

3 .  Exh ib i t  5

oc tobe r  12 .  1990

Oc tober  12 ,  1990

October LZ I  ] -99O

Chart  wi th no dates

Oc tobe r  12 ,  1990

Chart  dated Septenber

0 9 9 0 1 5 1

0 9  9  0 1 5 1

o 9 9 0 1 6 1

0 9 9 0 1 6 5

9  9  0 1 5 1

0990161

0990161

09  9  0161

990161

0990165

29 ,  L99O

G

SepteDber 28, I99o

September 28, !99O

Sep tenber  28 ,  1990

Septerober 29, t99O

Septenber 28, 1990

September 28, 199 0

Septenber 28, 199O

September 29, I99I

o


