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

1. Phase I: Removal of two subsurface gasaoline tanks and associated piping
and pumps.

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

3. Phase lIl: Removal of two waste oil tanks, an asbestos lagged pipe and
g possibly the removal of an additional hydraulic lift in the basement (Alice
= Street).

4. Phase IV: Scoping of 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 Harrison Street and 1435 Alice
. 5 Street Garages, Oakland, California (Section 5). The purpose of the Site Safety Plan
(SSP) is to provide Engineers, field personnel and subcontractors with an
understanding of the potential chemical and physical hazards that exist or may arise
while the tasks of this project are performed.

This SSP describes the procedures to be followed to reduce employee exposure to
potential health hazards that may be present on the project site. The emergency

‘ response procedures necessary to respond to such hazards are also described within
this SSP. The SSP is primarily designed to guide project personnel on how to respond to

_ normal or extreme conditions that may arise during the project execution. Some of the

i site characterizations contained in the SSP are based on the site assessment reports of

1 Subsurface Consuiltant, Engineers, and . Data from Chromolab laboratory
analyses and results of sSamples from the subject site were also considered. See
Appendix G for detailed site assessment reports.

Normal conditions are when the petroleum hydrocarbon vapors in the ambient air are
below 50 ppm as monitored with an OVA. Conditions are extreme 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, project staff, client personnel
\ and approved subcontractors shail acknowledge and adhere to the policies and
; procedures established herein. Accordingly, all personne! assigned to this project shall
read this SSP and sign the Agreements and Acknowledgement Statement (Appendix A)
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ambient air with an Op/LEL meter. If the LEL reading exceeds 20%, leave the
site immediately and contact the firg 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 containers. 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 staff and observers
whenever construction activity is taking place (i.e., drilling, excavation, etc.).

- Vehicle Traffic: All project staff and observers will be required to wear a
fluorescent safety vest at 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. Explosion-proof ventilation equipment will be used to
control airborne contaminant levels during all work within the garage area.

See Table il for the location of ventilation equipment and other precautions
needed.

2.3.2 Well Instaliation, Development, Gauging, Baling, Sampling

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

2.3.3 Samples Preservation

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 the use of safety
goggles.

2.3.4 Cleaning Equipment

Skin and eye contact with trisodium phosphate methanol or other cleaning substances
can occur while cleaning equipment. This hazard can be reduced with the use of buty!
nitrile rubber or neoprene gloves and the use of safety goggles.
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3. Personnet Protective Equipment

3.1 Acceptable Levels

Level D is the minimum acceptable leve! for this site in non-confined areas. Level C is
acceptable for this site in confined areas.

Modified Level D/Sidewalk:

Cover-alls work uniform
Steel toe and shank boots
Butyl nitrile rubber or necprene gloves (optionat)

Splash goggles/safety glasses if potential for splash
Hard hat

Fluorescent vest
Tyvek suit (opticnal)
Hearing protection (as appropriate)

Level C/Inside Building (Confined Areas):

full face respirator, NICSH approved, with organic vapor cartridges
Tyvek suits (if splash hazard is possible, a coated suit must be worn)
Butyl nitrile 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)

air supplied respiratar

coated Tyvek suit, such as Saranex
Butyl nitrite rubber or neoprene gloves
Inner latex or vinyl gloves

Steel toe and shank boots

Outer boots/chemical resistant

Hard hat

Fluorescent vest

Hearing protection (as appropriate)

Level A: This is the highest levei of skin and respiratory protection. It includes all of Level

B.
4, Decontamination Procedures
4.1 Procedures

All operations conducted at this site have the potential to contaminate monitoring
equipment and personnel protective equipment (PPE). To prevent the transfer of

contamination'to vehicles, administrative areas and personnel, the following procedures
must be followed: '
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the Material Safety Data Sheets located in Secticn 4. The following is a heaith analysis of
these chemicals:

Gasoline constituents can be divided into five major groups: alkanes, alkenes,
cycloalkanes, aromatics and additives. The aramatics are the constituents generally
regarded to be of the greatest toxic concern. The major aromatics in gascline are
benzene, toluene, ethyl benzene and xylene. Of these, benzene is considered the most
toxic. One characteristic effect of gasoline and its aromatic constituents is their ability to
irritate the skin when repeated or prelonged 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, convulsions, coma and possible death if exposure 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. Depending on exposure factors signs and symptoms can include
headache, dizziness, fatique, 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 produce irritation to the
skin, eyes and upper respiratory tract. Overexposure to ethyl benzene vapors can
produce central nervous system depression with symptoms of headache, nausea,
dizzinass, shortness of breath and unsteadiness. Prolonged skin exposure to sthy!
benzene may result in drying and cracking of the skin (dermatitis). Solvent resistant
gloves should be worn during sampling to prevent exposure to the skin.

Xylenes

Depending on exposure factors, inhalation exposure to xylene vapor may produce
central nervous system excitation followed by depression. Exposure to xylens vapor can
produce dizziness, staggering, drowsiness and unconsciousness. At very high
concentrations, xylene vapor may produce lung irritation, nausea, vomiting and
abdominal pain. Xylene is not known to possess the chronic bone marrow toxicity of

benzene, but liver enlargement and nerve-cell damage have been noted from chronic
overexposure.

Diesel /Kerosene

Diesel and kerosene fuel components are less volatile than gasoline. Alphatic
hydrocarbons may be saturated or unsaturated open chain, branched or unbranched
molecule. Health precautions include ventitation for confined spaces. Symptoms of over
exposure include nausea, vomiting, lung irritation and headache.
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Tasks Performed Within a Ceniined Soace

- The scope of wark for this oroject dees not include confined space entry such
as tanks, but will entail wark within a building which, for the purposes of this
plan, is considered a confined area. All work within confined areas requires
the use of Level C proteclive equipment (see Section 3.0).

All monitoring equipment must be calibrated and maintained in accordance
with manufacturer’'s recommendations.

7. Heaith and Safety Requirements
7.1 Medical Manitoring Program

All and field personnel must have annual medical evaluations in
accordance with the company’s Health and Safety Program policy. Additional
reevaluation will be considered in the event of chemical over-exposure while working on
this project. :

The petrochemicals typical of petraleum hydrocarbons can affect specific organ systems
producing characteristic heaith effects. The medical evaluation will, therefore, focus on
the liver, kidney, nervous systam, blocd systems, and skin and lung function. Laboratory
testing will include complete blood count, and applicable kidney and liver-function tests.
Other tests include skin examinations.

7.2 Training

All personnel working on tank removail at this site shouid have received a minimum of 40
hours of initial hazardous waste activity instruction and a minimum of three days of fisid
experience under the direct supervision of a trained, experienced person. Personnel
assigned to the site are also required to have eight hours refresher training per year. On-
site managers and supervisors directly responsible for employees engaged in hazardous
waste operations are required to have had an additional eight hours of supervisory
training. These training requirements comply with the OSHA Hazardous Waste
Operations and Emergency Response regulation, 28 CFR 1910.120.

The initial 40-hour training and the 8 hour annual refresher training includes specific
details on the following:

- Regulatory Reguirements

- First Aid/CPR

- Confined Space Entry

- Respiratory Protection

- Air Monitoring

- Decontamination Procedures
- Hazard Communication

- Toxicology

These specifics are then complimented with actual hands-on experience with use o
personal protective equipment and air monitoring equipment. : '
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hand). The GFCI does provide protection against the most common form of electrical
shock hazard, the ground fault. It also provides protection against fires, overheating, and
destruction of insulation cn wiring.

GFCls can be used successfuily to reduce electrical hazards on construction sites.
Tripping of GFCls - interruption of current flow - can be caused by wet connectors and
tools. It is good practice to limit exposure of connectors and tools to excessive maisture
by using watertight or sealable connectors. Providing more GFCls or shorter circuits can
prevent tripping caused by the cumuiative leakage from several tools or by leakages
from extremely long circuits. (Adapted from OSHA 3007; Ground-Fauit Protection on
Construction Sites, 1987).

7.7 Fire Prevention

During equipment operation, periodic vapor concentration measurements should be
taken with an explosimeter or combustimeter. If at any time the vapor concentrations
exceed 20% of LEL, then the Site Safety Officer or designated field worker should
immediately shut down all cperations.

Only Factory Mutual (FM) approved fire safety cans will be used-to transport and store
flammable liquids.

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

Smoking is not allowed during any operations within the work area in which petroleum

products or solvents in free-floating, dissolved or vapor forms, or other flammabie liquids
may be present.

No open flame or spark is allowed in any area containing petroleum products or other
flammable liquids.

7.8 General Health

Medicine and alcohol can increase the effects of exposure to toxic chemicals. Unless
specifically approved by a qualified physician, prescription drugs should not be taken by
personnel assigned to operations where the potential for absorption, inhalation, or
ingestion of toxic substances exists.

Drinking alcoholic beverages is prohibited. Drinking alcoholic beverages and driving is
prohibited at any time. Driving at excessive speeds is always prohibited.

Skin abrasions must be thoroughly 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 made available to all persons (including subcontractors) working at the site. The
MSDSs shall be enclosed within this Site Salety Plan in Section 4).
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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 first
person to recognize the event. First aid equipment is located on site inside the
vehicle. Notify (1) the Site Safety Officer and (2) the Project Manager and Health and
Safety Manager about the situation immediately after emergency procedures are
implemented.

9.2  Emergency Telephone Numbers:

Emergency: Phone

Local Palice 911

Fire 911

State Police 911

Ambulance a1
Underground Service Alert (USA) (800) 642-2444
Gas Company 834-1234
Electric Company 834-1234
Telephone Company 811-9000

Primary Hospital:

Peralta Hospital
450 30th Street
Oakland, CA

(510) 451-4900

Directions: From the site, go west on 14th Street to Martin Luther King, Jr. Way. Go north
on Martin Luther King, Jr. Way to 20th Street. Go east on 20th Street tc Telegraph
Avenue, from here go north to the intersection of Telegraph Avenue and 30th Street. The
hospital is the right side of the street.

Back-up Hospital:

Merrit Hospital

Hawthorne & Webster Street
Oakland, CA

(510) 655-4000

Directions: From the site, go west on 14th Street to Broadway. Turn right on Broadway.
Turn left (west) on 34th Street. Proceed for about one and one half blocks. The hospital
is on the left side of the street.
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2. Send/take this SSP with the attached MSDSs to the medical facility with
injured person.

3. If 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/Incident/Near-Miss Form found in Appendix F.

9.5 Emergency Treatment

When transporting an injured person to a hospital, bring this Site Safety Plan to assist
medical personnel with diagnosis and treatment. In all cases of chemical overexposure,
follow standard procedures as outlined below for poison management, first aid, and, if
applicable, cardiopulmonary resuscitation. Four different routes of exposure and their
respective first aid/poison management procedures are outlined below:

2.5.1 Ingestion:

DO NOT INDUCE VOMITING. Transport person to nearest hospital immediately.
9.5.2 Inhalation/Confined Space:

DO NOT ENTER A CONFINED SPACE TO RESCUE SOMEONE WHO HAS BEEN
OVERCOME UNLESS PROPERLY EQUIPPED WITH A SELF- CONTA!NED BREATHING
APPARATUS AND HAVE A STANDBY PERSON.

8.5.3 Inhalation/Other:

Remove the person from the contaminated environment. Initiate CPR if necessary. Call
or have someone call for medical assistance. Refer to MSDS for additional specific

information. If necessary, transport the victim to the nearest hospital as soon as
possible.

9.5.4 Skin Contact/Non-Caustic Contaminant (Petroleum, Gasoline, etc.) /PCBs:

Wash oitf skin with a large amount of water immediately. Remove any contaminated

clothing and rewash skin using soap, if available. Transport person to a medical facility if —
necessary.

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

Wash off skin with a large amount of water immediately. Remove any contaminated
clothing and rewash skin with water. Transport person to a medical facility if necessary.

9.5.6 Eyes:

Hold eyelids open and rinse the eyes immediately with large amounts of water for 15
minutes. If possible, have the person remove his/her contact lenses (if worn). Never
permit the eyes to be rubbed. Transport person to a medical facility as soon as possible.
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be used. The frequency of use may be at the discreticn of the site safety manager. The
use of a mobile laboratory here will have the same advantage as mentioned above.

12. Removal of Tanks on Harrison Street
12.1  Tank Removal Procedure

The removal of tanks on the Harrison street sidewalk includes the gasoline dispensers
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. items needed in this area will include QVA, vapor suppressing foam,
trench plates, shoring and dewatering equipment. Conditions that will necessitate the
use of shoring and dewatering equipment have been mentioned above. Trench plates
will be needed when the tank excavation, cleaning and remaval are not accomplished in
a day’s operation. In such a situation, trench plates will be used to cover the excavated
pit. This will prevent accidents happening at any time when the pit is unattended. The
OVA will be used to monitor the ambient air. The reading from the OVA will indicate the
frequency at which the vapor suppressing foam will be used. The cut-off point will be 50
ppm, or at the discretion of the site safety manager. It is advisable that a vacuum truck

be on standby should a pool of free product be encountered. The advantages of using a
mobile laboratory here is the same as above. ‘

13. Asbestos Removal in the Basement

13.1 Basement Asbestos Removal Procedure

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

Site Safety Plan Amendment Sheet

Project Name:
Project Number:
Location:

Changes in field activities or hazards:

Proposed Amendment:

Proposed By:
Date:

Approved By (Project Manager):
Date:

Approved By (Health & Safety Manager):
Date:

Declined By:
Date:

Amendment Number:
Amendment Effective Date:




APPENDIX D

Definition of Hazard Evaluation Guidelines

Hazard: Airborne Contaminants
Guideling
Threshaold Uimit Value

Time-Weighted Average
(TLV-TWA)

Permissible Exposure Limit (PEL)

Immediately Dangerous to Life and
Health (IDLH)

Hazard: Explosion

Guideline
Lower Explosive Limit (LEL)

Upper Explosive Limit (UEL)

Explanation
The time weighted average

concentration for a normal
eight hour work day and a
farty hour work week, to which
nearly all workers may be
repeatedly exposed without
adverse effect.

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

"IDLH" or "Immediately
dangerous o life or health"
means any atmospheric
condition that poses an
immediate threat to life, or that
is likely to result in acute or
immediate severe health
effects. This includes oxygen
deficiency conditions.

Explanation
The minimum concentration of

vapor in air below which

propagation of a flame will not

occur In the presence of an -
ignition source.

The maximum concentration
of vapor in air above which
propagation of a flame will not
occeur In the presence of an
ignition source.
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Morty locK Pesnn phd POAAGN COMDICE SOECHS &8 Behavior in Frr Ve & heaves than g
T AMLABLE s may Irmve coteow bt Gilanos 10
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Vesh oyl 30 IuTlawIredT g BIIeEE TS heTdn DeS $4  Emcirical Kasrd. Nol peTne™
{iagh & s . Rsta: §8 mrm/mn
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w““ Mqhmikmu\u-uu
Pollution Homty iocH haatth and wuclie OGSt
Fotify Ceralon of Paavty water miakes
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Threahold Limit Vel 700 fpra

Bhert Torm Inhalation Ll 200 ppm for 36 fren,

Temicity by ingrestion: Grme T L0us = 0.5 10 5 g/hg (g

Lute Taxiniy: Dutn ron svadable

Yapor {Gis) IFTRENE CharBersristion VpOr! tiuet PROGIEM ITRAEON Much that parsorrsl wil
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& ik,
O3 NOT INDUCE vOMTING T Pesctivity Growg: X3
12 PHYSICAL AND CHEMICAL PROPERTIES
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23 CAS Begistry Mo Deta vl svailable - 30— 24X 30 Ay
113 Mewt of Combortion —10.720 Ba/l
= 10400 calfg = 4351 X 10% Iy
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dactor} # appracable guentty h swvalowsd EYES wash with copious quantty ol waber. SKIN.
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A Fioals it 53 Fammatly Limits n A 0.7 %-5% . A-T-U
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Usad: Water may be sefiechve 1L HAZARD CUASSIFICATIONS
45 Spwclal Hazsris of Combustion
PROANE BT FETG B IhaT QeI Materd Products: NOI pecunant 1.1 Code of Fesers! Reguistiona
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&1  ipnition Temperature: &4d'F 112 WAS Marwd Retng for B Water
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6. FIRE HAIARDS
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of
Mot 10 hass ar
* bvwarug Mas stopped gret wTRCA! IetDe anon
I brapteng & OfGun, grve Caypen

LoD
ITiabng b whin dend Sy,
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F SWALLOMED 30wt & CONSLITUE, have wobr gnnk wiiler
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Water May be dngirud 8 st wile Imakse.

NaMy toca) haa'th ang wikte othos'y
Bothy DO aiors Of PedDy wHe miahas

.4
3

T2
T4

7. CHIMICAL REACTIVITY

Proat Uity With Weter: No rascion
Pmectivity w¥h Common aterinle: No

11 HWAZARD CLASSIFICATIONS

11.1 Coor of Feders Fgubrtions
Fammatls houed
113 WAS Marwd Rating for Bulk Wake

12 PHYSICAL AND CHEMICAL PROPERTIES

1LY Physicel Stwim ot 155 and § s
Licqidt
122 Rbckeouler Waight: T08.H
113  Boling Poind a1 1 seer
201 8F = VUIC = HITK
124 Frosiing Point
=IF = =BT = MK
Critlenl Tampervtors:
B240°F = BT = £0IX
Critical Prossurs
2493 0m = 3504 peis = 172
Mt
127 Bpecitic Gty
0800 M 20°C ouid)
114 Liguic Surtacs Tenslon
30 53 ymemrom = D053 Nfm of
155°C
129 Uspuid Wokw indarfecied Tanaiorr
3608 Synes/om = OO0 MIm gb
wi
1190 Vapor [Gas]} Speciic Graiy:

B

g

1217 Patio vl Bpwcthe Husin of Yapor (Qas)
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T2 Hest o Comdustion; —17 558 Bl =
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1228 Limiting Yy Dyte not svalnbie
AL2T  Pesid Vapsr Proasurs. 020 pin
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Hydrotarbon 42 Coder. Coloriess
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BA  Vepor (Gas) brivet Chavmcheriticn VapOrE Causs  sighl wmarng of the syws Or resprsiory
Syeiem § pragert n Pigh conoenrstons. The sttect b emporwy.
5 Diguit or Sold Fritent Charscherstics: birumum hama. 1 apled o0 dofsng wnd slawed T
TN, Ty Cme iy il PROdeing O e plin,
510 Dcor Threaholt: D.05 ppm
K13 IDLH Yahow 10,000 ppm
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1. CHIMICAL REACTIVITY

Faactivity With Water: NO Feeceon
Roecoviny with Common Materssls. NO
reacEOn
Ptubiity Durirg Tremaport Stable
Wasralzing Aperis for Agkde and
Cansrtica: Mol pertrent
Pobyrmerizaton Mot pertnent
Inhibitor e Podymerizstion:
Mot parerent
Mol Ratio (Fascter b
Producty. Dots nol evaiatie
Raacthrty Oroup: 12

1). HMATARD CLASSIFICATIONS

1.1 Code ot Fecersl Repulatorm:
Flaumrnabie boued
112 WAS Hazwd Rating for Bk Waiwr

Shondd be removed
Crarrecal and physical weatment

it

(4

3 CHEMICAL DESICAATIONS
€0 Competitlirty Cless: Arpmstic

4 OBSDNVABLE CHARACTERISTIS
Physical B (sn shipped): Linuid

Mydrocarpon

Forme: p-CaMHaiCHlh
RO/ Drmigratien: 3.2/1307
DOT 10 Mo 1207

CAS Pagietry No: 106-42-3

Oulor: Lk berpws; Charciwistic sromwic

Ltk
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Fi w0 ehcrehne.
Water e O e vaorocn i erers water itakick
Poliution Nobty locsl Peslh and widdu othca
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1 EESPONSE TO DISCHARGE - 1 Lan & WATER POLIUTION
Bos Resporme Methods Herf-0ok) 11 Celwgory: Famvmable igud o3 Aguetc Toxichy
e warning-high Rammatslrty 2% Chaaxd Z2 ppmIDE Iy FDiuegTL, Mresh wier
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Thrsshald Lindt Vakse: 100 ppm

Brort Term Inhaletion Limity: 300 ppen dor 30 mn,
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mﬂ-lbﬂwﬂmw“llﬂinﬁqdhmuw
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Liquid o Sokd it Charnchirirtien: e hazad # splted o1 dothing and slowsd It
remam, ey Cousd WG M) reddening of The skin

530 Oohor Thomshait 0.05 pom
A11 IDLH Yahae: 10,000 prmn
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3. SHIPFING INFORMATION

Orwcws o Purily: Ressarch BE.39%;
Pure #6%; Tachnecal. B8 O%

PHYSHCAL AND CHEMICAL PROPENTHS

1
113  Physksl Babe 0 15°C and 1 st
Ligudd
313 Molecudsr Welght 108.76
123 Soling Poim st 3 MM
2005F = 1WMIC = 4115K
124 Freaxzing Feint
.0F = 133°C = 285K
124 Critcal Tampersture
BAEAF = MICC = H1BTK
118 Critical Prassankc
500.4 #tm = .85 peid = 3510
rme
12T Bpacific Grvity:
0651 ot J0°C fagued)
128 Liguid Suriace Tenslon
P80 dyrmb/em = ORZEI N/m ot 20°C
119 Lkl Wriw interiacil Tension:
78 dynes/om = QUEDTA Mim i 20°C
W Vapor (G Bpedfic Orevity:
Nt pertinent
11219 Pwtic of Speciic Hews of Yapor Gaa)
187
921} Lot Heat of Vaporizsior:
150 P/l = 81 clp =
34 % W Jing
1133 Hmet of Combustion: —17.558 B/l =
=754 T calfg - —HO8.41 X WP kg
1LY Hest & Deoomposiion: Hol pertindrt
ALY Vet o Solstone Kot pueinant
114  Hewt of Polymmriwtion: Nt perinent
L2 Memt of Fusion: 37.80 cul’y
1138 Limitirg Vabse Data not svslabis
ARAT Weld Yepsr Prossse 034 pan
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T e Conmt e SRLANCE b i AOwcw B . Category :‘9
LAMMABL e .. - T
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Yrrat qungivs a1 St Lok st Rppaiales 4 Elecical Mazard: Dbt not Mvadabia Vapor MnlAM. | e
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Fire 490 AGabanic Fuume Tompes sturs: Pomant.......ooonn 2
Cats nol svaiabiv Walsr PowLon
Human Tomaty ... 1
(Cantvwed) Aguase Tomaity - - 3
manineunc Enect. . ...l 2
CALL FOM MEHCAL A} 7. CHIMICAL REACTWITY
1
. YAPOR
p 7.1 Reactyity With Waler: NO iaacbon
H eialod, wil Causa CougReng OF IV ¢
Fca amiaung 10 #yos. Aove ad trost 72 Faaciivity wilhh Common Msterisis: Ng °
Mime W Hus o T Ly o
¥ Lovallery Wiy s10pEerd, Qrovw BOUCHH fuapa BBON. 73 Gtabiity During Transgort Stabie 1.3 WFPA Hazerd C
B Dibaliig i et Gork Oapyen. ' Calagory Claaaitica tion
4 Hauliskzing Agents for Ackds snd Mazard [low) 2
Louo Caustica: Nol parsnant ol
ks B A W ey Flanmmabssty [Rad) .. 3
E Raumid d swakowed, 15 Polymecstion: Mol partnens Flaacimy (Yokowt . oo ot °
iposure Aunve CoNeManglod CIGIWG 403 Shows 78 Inhibnos of Polymariabon
Frush alloilw weds milty puniy of walo HOol parinent
a0 EVLS, Pold ety Gprin id Hush el plafty OF watin
I SWALLGWED aind vichin s CONSTIOUS, Fabwis ot gour wated 72 Molar Astlo [Reactant 1o
o 1Fein Progucty Det nol avadabla
¥4 Ranciily teoup: 36
b 12 PHYSICAL AND CHEMICAL PROFERTIES
111 Physicel Baie ¢ 15°C st 1 atme
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Lupad
Water ey bw Cangarous i i SnlvE wale intakas 1LY Molecular Welght: 11256
. 1LY Boing Point Bl 1 simg
tion Nouly loca Manh and widhle GHicats :
. Pollu Holly oporates ol NediDy wildn SAshoy . ZHIF = 102'C = 457K
. . 24 Freszing Point
S— —0.1F = —45.6°C = 21K
1. BESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION 123 Crimce Temporsiure:
(Baa B K b 11 Category: Flammabie hud &1 Aquatic Texicity: BIF w 3S0'C = 832°K
Shouk] be reoved. 13 Cless: ) 20 ppn/E e Dbl TL /Nesh walker 128 Crtical Proasars:
Crwiracal snd physcal Feabmsnd $3 Walerttwl Touloiy: Dula il sviiabie 858 pais = 44.8 I = 4.52 MN/m®
4.3 Siological Oxygen Demand ODX 127 Specinc Oeavity.
0.3 /R 5 days L1t 20°C gt
&4 Food Chain Concentration Potentist 128 Liguid Burtsoe Tension
Cats not svassbis . X dyrweSom = 0.033 N/m &t 25°C
128 Liguid Walsr Intartacial Tenelon:
1 CHEMICAL DESICNATIONS 4. DBSERVABLE CHARACTERISTICS S5T.AY dynea/om = D.0OT4) N/M M
! 31 tac ¥ Class: Halogeraied L1 Phrysical Staee (an Ahippad Lk wce
Iy ocarbon 42 Cowor Comnsss 110 Vapor [Gas) Bpecific Graviy:
32 Formus Cohil L3 Odor Mdd arw cdor, ewesl, simond- Mot perimnant
¢ I3 WO/ Desdgnation: 3.37 5134 SOt 1111 Ratio of Bpectic Hests of Vapor (Cas)
! L4 DOT WD Mo 1M V084
: 35 CAS Aeplairy Mo 108-50.7 1112 Laterd Heal of Veporlation:
' 135 Burb = 75 emlp =
B4 N 0% Mg
‘ 21} Heal of Combuabion: (&} 12.000 Burh
‘\—/ 5 HEALTN HAZARDS §. SHIFPING INFORMATION = 8700 eaitg = 260 X 405 Jikg
1 menwm-uwmpnwmwm necorans 21 Drwoes of Purlty: $.5% lechacsl 1.4 Hast of Decompoation: Not parsnent
o vyl ploves. chamucst salaly soeciacies. phot JACe Shavk) whars apyropnate; nber lootresr, 37 Fiorags Tempershue: Ambisnt LG Heal of Bokaion: Mol pawinent
BEON OF MRQWvioul COENg AOr IIAEN [N OECON; Rard hel, ) inert Almosphers. NO FquEr T 1218 sl of Potymerization: ol parnent
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b My roboll i AAMB0S IO Aings, ey, andd kicdneys. AUl YAQD! SRDOmFeS (RN Cause 1237 Raid Vapor Pressurs: 0.5 pup
ymplome. IRnging bmmhrmm“mwmqm
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&7 Lads Toucny: Dals not avadanie & FIRE HAZAADS (Contiovad}
S5 Vapor (liaa) Mrhant Ch Vapois M g 10 B eymn and Vot 11 Blkcthiometric A 10 Fusl Ratioc Dkls 1ot svadstie
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CALL FOR MED-CaL AID. 1. CHEMICAL REACTIVITY
k1 YAPOR
. intatng 0 . PO W Troal 71 Rwctiviy With Wais: NO Feecion
B ovhated, mit caas ravesq s DIz 72 Raactivity whh Common Materisia: No
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H Byugtfang) Ady 300000, (vl ALIKIH Hespw MDA
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W I EYES, Diowd myslaty Opent and thash wath plenty ol walor. '
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74 Resctivity Groug: 26

1 12 PYSIAL AND CHEMICAL PROFERTIES
! 111 Poyvicel Stave m 15°C a1 siwe

Emumm-mwmmm-m Lionid
Water May b GRNGE G T X anierh mpler mighes. 112 Moo Weight 8453
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, NOLly Opuwidir 3 OF Muariy wilel kg8, 104°F & BT = 130K
® ne
—— —=H4TF = s TG = 178.5°K
L RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION LS Crivcal Tamparsture:
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33X Formle Gri,Cly 43 Oulor: Pitsanl. wromalic; b chioreterm 1217 Labend Haad o Veporization
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128 Liguid Waler Inbertactal Tenmlon
444 dywalom = 00444 N/m o 25°C
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| VULSHONS. 00 noifwi) s10601 bessp vicrn waim. ¥ ol Matic (Rekctent lo
| Producit Dals not svalable
i TA Pamcivity Groug: 28
' 12 PHTSKAL AND CHEMICAL PROPENTIES-
21 Physical Blate o 15'C and 1 pum:
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Dala N0t svmilabie 118 Liquid Weler ivlariacial Tersion: (ast)
4 Food Chay Concentration Polentink 45 dynas/om o 0043 Nm o 20°C
Hone T1LH Vapor {Gae) Boeckit Gravity: 4.8
L CHENICAL DESIGNATHONS 4 DBSERVARLE CHARALTERISTICS 21T Mabe of Spechic Heats of ¥ (Gaa)
11 CO L ity Cluaa: Mak ot 41 Physicyl Sete (s shipped): Liquid 1704
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nel, stharngl

[ A

L WATER POLLUTION

Aqutec Tomscity; Hol parnent
Watertow! Toxicity: No1 parmvwnl
Nologicad Caygn Divean ([BOD

—=WZF = —TC = tPREK
128 Criical Temparaure:
ATTF = 245'C = 30K
124 Criaical Prossurs:
35 pain = $0.9 atm = 8.17 Mi/m*
12T Bpeciic Qravity:
1322w 20°C (lepich)
138 Liguict Surtace Tension Mot peraawe
TS Liquid Weker interiecl Tarsiorc
Mol paward
1170 Vapor (ee) Bpeciic Gravity: 20
1117 Ratio of Bpeciic Masts of Vapor {Gesx
%
TLIZ  Laderdt Heot ot Vaporizaton:
142 PRl = JRT callg =
330 X W Mg
1393 Mool of Cominspticnrr Mot pecenen)
121 Hawt of Decemposition: Mol parwan

3 MEALTH HAIARDS

(A

Fersonal Protactve Equipment Organic vapor CANMMWN mash. Aalety Olasass, Prolacties cothing.
Tympioma Followirg Exposasic INHALATION: snssiietic sfecis, neusss 8nd trunksnnses.

CONTACT WITH SiUH ANO EYES: shin WTHION, IPRASON OF Syt &rad Moakds.

A

Treatmerd of Exponnaic IHALATION. nrncve o ssposrs. Gew gueypan if neecied,

WNGESTION: no spechic anbools, CONTACT WITH SKIN AND EYES: remows comarraniid

CHATag whkh Wi ¢ sywh i alaciad.

Thrashoid Lt ¥akie: 108 ppm

Late Toxciy, Mone
Yapor {Das) rriamt Ch

CREZE

Fhorl Temm inhsistion. Limita: 500 ppm v 20 min.
Tomkciy by Ingestior: Giacw 2, LDee = 0.5 1 5 g/hy

Yapors Clums

britabion much #al perscnnel wll

e hph Grcenbabons urglasasnl Tha sffect s emporay.

14

Uguiel or Soiid ritant Charscleretos: Mewmum hazan ¥ epiled on cioting and slimemd 3

Tk, Mty Cauke WTaring and raccensng of the sn.

L0 Oxdor Thrsshokd: 203307 porn
BH DLH Vahes 3,000 ppm

[ A

4

& SHIPFING INFORMATION
Grades of Purlty: Asoaol grace; Mchical
race
$orage Tomperstura: Dats ol svailstie
i Asncsphars; Inersd
Yenung Dald reol arviulabie

IZIE Heat o Soluthovy Nol parwend
1198 Hest of Polpmeristion; Nol parwnent
LIS Mest o) Fusicn: 1856 culrp

1126 Limicveg ¥alus: Dals not availabde
1AI7  Paic Vapor Pressurs 116 pe

MOTLS

JUNE 1885




Field Team Eng

Appendix F

Project Personnel

SCS Engnieers

Project Manager

Health and Safety

Monitoring

Hygienist
Interior

Hygienist
Exterior

Site Observers




! TTE TETRACHLOROETHYLENE
. ST
1217 12.18 12.19 12.20
SATURATED LIGUID DENSITY LIOUID HEAT CAPACITY LICUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperaturs Pounds per cubic Temperature British thermal unit Temperatuwre British thermal Temperalure o
[degezei £ o [deg;;zes A per poung.F (deg?eeesuF) un:-mch per hour. (geg‘:"ees ) Centipoise
quare {oot-F
a5 103.400 0 198 N 55 958
A0 103.099 10 200 0 €0 029
45 102.900 20 201 T 865 800
50 102.559 20 .202 70 872
55 102.299 40 .203 P 75 .848
&0 102.000 50 .204 E 80 823
65 101,700 60 205 A 85 .BO0
70 101,400 70 206 T 90 777
) 75 101.099 80 207 ' 95 756 ’
80 100.799 50 208 N 100 736
H a5 100.500 100 210 E 105 716
! %0 100.200 110 21 N 110 598 N
95 99.310 120 212 T 115 680
100 99610 130 213 120 563
i 105 99.320 140 214 125 647
110 99.020 150 215 130 531
115 98.730 160 2186 135 616
120 08.429 170 217 140 60t
. 125 Dg.139 180 218 145 .568
i 130 97.839 150 220 150 574
i 123 97.549 200 22t 155 561
140 97.250 210 222 160 549
145 96,959 165 .5a7
150 96.669 170 528
155 96.370 175 515
160 96.080
. 12,21 12.22 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds par 100 Temperatura Pounds per square Temperature Pounds per cubic Temperalwe British thermal unit
. (degrees F) pounds of water (degreas F) inch {degrees F) toot {degrees F) per pound-F
i
£8.02 018 60 236 60 00702 o} 108
0 18 70 00929 25 110
0] 425 80 216 50 113
l 50 561 90 01575 75 A6
100 732 100 02022 100 g1
110 948 110 02571 125 120
120 1.217 120 03242 150 122
1 130 1.548 130 04055 175 25
| 140 1.953 140 05032 200 27
i 150 2,446 150 06199 225 29
160 3.042 160 07583 250 13t .
170 A.756 170 09215 275 132 /-\
180 4.607 180 11130 300 194
190 5.616 190 13360 325 136
200 6.805 200 15940 350 138
210 B.199 210 18910 375 39
220 9824 220 22330 400 R}
, 230 11.710 230 26230 425 142
L 240 13.6890 240 30660 450 142
i 250 16.390 250 35680 475 RET
260 19,260 260 A1330 500 146
270 22.520 270 47680 525 RlYs
: 280 26.230 280 54790 550 148
; 575 148
600 .149




TRICHLOROETHANE

TCE

10, HAZARD ASSISSMEINT L0D€
(Eas Halertt Asswsament Harciook)
AKX

1L RAZARD CLASSIFICATIONS

1.1 Code of Fadersl Reguiations:
DAM-A
5.2 MAS Hatwd Rating tor Buth Watar
Trassporiation
Catugory Rabing
Famo o Y
Hawtthy
Yapor a1}
Lugad o Sl britaed . 1

Ayt Yooormy ... e 3
Asstiwc Eecy —_—.—... 7

O Chamical . — 1

Walw . D

Setl Banrtm .. viva s, @
113 WFPA Farwd Cleseification

Hearth Hataid (B} ... 2
Flammatsty (Aad)... oo ccmmee
L Y (¥ k) o

12 PHYSICAL AND CHEMICAL PROPEATIES

LT Meysical Biais ot 15°C ond | sbeg
Uiguid
112  Melculer Waight 13341
123 Bobing Poird ot 1 piec
1BSF w 746 = MTK
124 Freazing Peine
K—WF = <=W'C = <ZTHK
18 Crtical Temparshaw: Nol fertrenst
128 Critical Prowaurs: Nol perersnl
12T Bpaciic Gravity:

125 Liguid Sarbiece Tenpon:

118 Liguid Waiar iviesteciel Tovmion: [sat)
4% gyreelom = D045 N/m &1 200G
1130 Vot (Gan) Speciic Grevay: 4.8
T Ratic of Speciic Heats of Vigor [Cas)
1a04
332 Laterd Moot of Yaporhaton:
100 B/l = B cailg =
24 %00 g
1213 Hesl o) Combustion: (set) 4700 Baw/By
- 2600 cat/g = 130 X W4 g
1214 Hewt of Decomposition: WOt parirent
1205 Head of Sokutice: Not parirund

1223 Hool ot Fusion: Dala ot Jvaiabie
i Limitng Vet Duis not svadabie
12IT Pl Vapor Prevdurc 4.0 s

NOTES

Cowmetcl, Byrrceryrmg Wabey pad Coloraes Swwwel oOcx € FIRT HAZARDS
1,10 Trchecrostiare &1 Flaah Powst Dals not gvaiasie
a::r\-ru Sk 1 A, Aaanng vpO! I I L Flammabie Livis b Al T%-18%
othane B 83 Fys Exunguishing Agents: Dry cirermscal,
Toam, o CADON BRDaiie
L4 Fre Extnguishing Agests Kot o be
Mﬂh—l‘_wﬂp‘ua‘- M Jan gy Linact ot partanans
ul.:wwiwlhmw-m~w B Specisl Hatirde of Combnastion
Hroluly wad 1emcve CaachasDad Muierl Mroducis Torc and smisbng gases ms
OATY R Trrallh S iGN St HID] At gurwrsiad i Braa
&l Bahavios ot Firs. NOl pvonent
&7 Ignition Tempersture: $32°F
v &8  Elcincad Haaart Nol peienent
POISONGLS GASES ARE PRODUCED W FAE. &8 Burning Rate: [at) 2.8 mm/mn
Wani (et b bl efl-Cot il len) brmailimay minsalslus L1 Adiabatic Fles Tompeale
Exunpucsh wilh oy Cleratal, Cartaon osdb, o 1GaIn Datp nol iviasable
Fire 11 Siokcniomeiric Ax o Fusl Rsticc
Duwin rol svadsbia
&.12 Fons Temperstuny. Dela nol avaiable
CALL FOR MEDICAL AID. 1. CHEMICAL REACTIVITY
mb  owe acat Wwoat 2.9 Raactvity With Water: Reacts slowly,
X rraisg e G GoTrans or OO braateg, oMy OTOwvs Iydenchions s,
;‘;"-:?u:gwh:iw P8 wiheal T gl i Cexts -u:uwu.wm \
- . - cctan HAACEON b AU
T reaifvg & ol pril Grygawy
#olabng 0 BN A wpss, 7.3 Stsbitty Durivg Trarmport Stabla
ALt My PIOGUCE NS T4  Meulraicring Agents bor Acids ad
Exposure | O ek C3OMg AN IS, Cammrticn: Mol parirumnl
wmi‘:giwh;;::ﬂmh-%mm phenry of walod T3 Puiymertzation: hot perinent
IF SWALLOWED and wclirn m CONSCIORIS, huve wiclm ik wali T4 Inhibior of Polymarastion:
Gé #rulhe and hiavie VCIm i WO Mot pergram
W SWALLOWED a0 vitbm m LINCORSC OR HAVING COn- 1.7 Mol Ratio (Basctant &
VULSIONS, 80 NOtfwing dncupl ek vichm wasm. »
Presucty Duts not wvsilahle
13 PRaactvity Grous: 2B
Efimcl oF kow CONCTE S40NE BN mouatic e i urkiger
Water Moy be ciangescus  § aniars waier InGkea.
Pollution | o o o,
1 RESPORSE TO DiSCHARGE 1 LABEL L WATER POLLUTION
s Aesponed Slethods Hemghook) 11 Coalegary: Hone L1 Aguaeie Toukety:
Shandd be removed 1T Cmex Nol parbrent 75-150 ppend ™ /pinfnluTL /st walar
Crimcal s prysacal weakmend “Tome pariod Pot sprecried.
53 Welertvwt Toxichty: Dats ol svaiable
A3 Bislogical Qxygen Demand (BODE
Data not avaliabis
4 Food Orain CONGANERUON Foliiitink
1 CHEMICAL DESIGHATIONS L DASERVABLE CHARACTERISTICS Hora
11 GG Camp Wty Chpa Hak d 41 Physical Siele (m shipped) Ligud
Pyorocarban AT Cokor: Colormss
A Farssde 0,000 43 Oxor: Chicrolorm-liks: swwstnh
BT W0/ Dapaigrantiion: Mol et
34 DOT ID Mo 2000
L5 CAS Ragimtry Mo 71558
5 HEALTH KAZARDS §.  SHIPPING INFORMATION
[$} memWﬂwwmw L1 Grades of Purity: Uninhitned; inhiaa:
A v BAcEEW Of Polyvinyl-aslcohol-iype gicves; Chamicel aaiely oOQME Inchoirind iimbidet, white FOOMM, GOM
mmmmmmhmmmmmw Hleamng
FROPiA OF POty sicohnl mall or Bpron ior wpkkah proteciaon! 21 Borege Tempershure: Ambisnt
83 Symptows Falvwing Eapotars: INHALATION: sympicms mange Wom loss of sdquilbvium e L T
W lost &f tagh WOr Gt b il due o smple B Ventng Presssevhoam
it hows o conaecics WGESTION: produces ftects samdar &0
Mwmm—mmumﬂﬁwmwwm
SKIFE dmlanng SCHOM Shry Ghusd it
2 T of Exp Gl mvechcl o o ore sposuret st oy Eher SIO0US Over-
+ . Do NOT N ol A L -
HALATION: removs wichrn 10 kesh air, § ¥, WPy erwhicial wElor
Sdmursansr Oxygen. INWGESTION. have vichm drink waler v rxhucs vomviing EYES: fush
TrDughly wah mata. 5K PMOw COrATINALE] Clothing I wh Saposind aree oy
AR B0 Ty ek,
54 Threehoht Limt Yatue 350 pom
58 Bhort Term inhabeicn Lk 1,000 pom bor B0 min I man
LS Taucky by Wngeettor Giace 1 10w = b 10 15 p/hg fral, mouse, i, punse pgl
&7 Late Touwicly. Duin rad wvpdabin
L} Vapos fas} hTaid Chrbclarietiis: Vagoes cams b gt srmariey ©f b fywe o megpmsiony
oriai il presant In hgh oncenirakons. The eftect i kemporsry.
(1} Mammmmmrwmmwmn

[ 3.
en

hain, mey Caume MMareng Ml Piddening. of e wan.
Odur Themsheoid 100 porm
IOUH Vahe 1,000 ppm

JUNE 1985




SENT BYiR
cET-—-1®-"R FRI

- —

; 7T—15-91

111180M

- - 2 -

415?295493% 4152738832813

f"—"
"' ~ ' . Environmental Analysis
|;|F1(34V1‘kl—‘\E3, 'b‘(:n . H:ﬂﬂxﬁ;“uﬂn (ECD4)
. Drinking Waisr (#955)
Anaiytical Laboratory . Waste Waler ‘
5“”““”‘”‘ + Consultation
potober 13, 1990 chromalLab File No.: 1020048
AStDL
‘ RE: §ix sanples fer gasoline/BTEX analysis
! broject Nmme; DAVIS PARXING
pate Sampled: Oet. &, 1880 Date gsubmicted: oct. 8, 1880

Cate Extracted: tct. 1%=18, 1990 Date Analyzed: oct., 13-18,1980

‘ BEﬁu;T;:
o gehyl Total
! s;mpTQ Gasoline Banzene Tolusne Banzense Xylenss
‘ -_ol
B -
o CENTER FRONT L . ,
| DRIYE., usty —m-—— 7 jGOOOODDO J52000000-lETOODOOO.!41ODOOOD
| ! 1428 DOCR UsT o 140000000 81000000 28000000 44000000
.-, MUNCK, UST —wm- 0 A2 82 a7
HYOLIFT-i.E/
EXINNER a5 N.D. 13 36 72
. HDLHES-ABBAS N-D NaDn NnD- NuD- N'DO
i MULLER YENT N.D N.D. K.D. N.D. N.D.
BLANK N.,D. N.D. N.D. N,D. N.D.
‘ SPIKED
_ RECOVERY 81.7% g4.08% 59.1% 103.5% 105.8%
pup SPIXED :
RECOVERY g1.1% B9,3% £9.7% 90,08 107.6%
| DETECTION
! LIMIT 2.5 5 5 5 5
METHOD OF ED30/
ANALYSI1E 8015 020 gd20 poZo 8020
CHROMALAB, INC.
gric Tam o
Laboratofy piractor

2739 Omepa

asw = A

Road, #1 « S0

b . Corelm

gamon, Catifornia 04583
T 115ﬂ531-n790




. CHROMALAB, INC.

T WEE———
Anatytical

SENT BY:R

4

TGSy PR .
1G-51  1iiz3Am ¢ 418E29545933

IR —————

Environmanial Analysis
Hazartous Waste  {#EGS4)
Drinking Watst (#935)
waste Walat

Comutation
ehromalab Fiia #

s ® & & »

october 22. 1950 1080137 D

Attn:
Cate submitted!

clienti .
Date Sampled: Det. 19,
Data of Anslysis:

1950 Dot 19, 1990

Project Nama: i rgge { r

samples i.D.% LA-PP~D (1L — .
mathod of Analysis: EPA H340 Detectien Limit:15000ug/Ka
_gpike Regovary

3

UND NAME v}

CHRLOROMETHANE

VINYL CHLORIDE

BROMOMETHANE

CHLOROETRANE

TRICHLOROFLUORDMETHANE

1,1-DICHLOROETHEHE

METHYLENE CHLORIDE

1.2-DlCHLOHOETHEHE (TOTAL)

1, 1= CHLOROETHANE

CHLORCFORM

1.1.1-TR|CHL0ROETHANE

CARBON TETRACHLORIDE

BENZENE

l,2vDICHLOROETHANE N.D.

TRiCHLORDETHENE 0,000

1,2-DI¢HLQROPROPANE n.D. ——

BROHOD&CHLOROMETHAHE N —--

2'CHLOROETHYLVINYLETHER N

TRANS—T,3-DICHLOROPROPENE N
3
N
N

rzjo

- -

*

(s Rollole]

-

192.5% B82.3%

- -

Qg9

> ® =

80.5%

91.7%

ZZZZLXLZZIZZX
- * L] L) L] - - - ]
oRUOOCOOO0

- .

D

.D. -==
.0 .=

2 93.2% 88.4%
b

9]

TOLUENE
c1§-1,3+DICHLORCPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLORCETHENE
O | BROMOCHL OROMETHANE N
CHLOROBENZENE N.
ETHYL BENZENE ;.
N.

- -
-- -

BROMOFCRM
1,1,2,2-TETRACﬂLOROETHANE
1,3-bICHLOROBENZENE N
1.¢'DICHLDROBENZENE N
1.2'DICHLOROBEN2ENE N
TOTAL XYLENES 7

chremal sb, INC.

J?r

Eric Tam

bDavid Duon
: Leb Director

senior Chemis

4152735632 #13

£239 Omega Road, #1 « Ban Ramon, Calitornia 94583
415/831-1T788 » Eacsimile 4153/831-3788

B nebinent Y pre PiAMKT




I o .
SENT By p 7-18-31 1%

. (zeam 41562954537 4182736827 815
) Emviro
"| -*C:P{qulﬂVHI\l.‘\EB, lbl(:. :.g;:éEZT:uu (:i:r)
__‘"—‘—"- . Waat
;"““deﬂ::gﬂﬁwms . Waste Water (@33
october A, 1080 Chrornn.ub. File & 10900438 C
Client: . Attni

Date slmploéz ] Qet. 0B, 1

Dats of Analysis:

330 Date Submitted: Cct. pa, 1990
& .

Project Kume! i K1 ) : r n klang, CA

Sampls oDt MUNGK UST (QlL).

Mathed of Analysisy__ _EPA 8QI0 . Destaction Limit:__20 vaskd
NAME ya/xg, _50ike Regovery .

CHLOROMETHANE N.D -—

Y INYL CHLORIDE N.D. ---

BROMOME THANE N.D. -~

CHLOROETHANE N.D. -

TR | CHLOROFLUOROMETHANE N.D. 9p.5X% 97.2X

1,1~DICHLOROETHENE N.D. -

METHYLENE CHLORIDE 180 -—-

1,2-DICHLOROETHENE (TOTAL) N.D. -—-

_ 1,1~DICHLOROCETHANE N.D. -——

] CHLORGF ORM N.D. 101.3% §2.5%
1,1, 1-TRICHLOROETHANE N.D. —-—
CARBON TETRACHLORIDE N.D. --e

. 1,2-DICHLORCE THANE N.D. -

.; TRICHLOROETHENE N.D. --e
1,2=-DICHLORCPROPARNE N.D. =
8BROMOD | CHLOROMETHANE N.D. v--
2-CMLORCETHYLY | RYLETHER N.D. -
TRANS~1,3=DICHLOROPROPENE N.D. e
C15=1,3=D1CHLORCPROPENE N.D. m--
1,1,2=-TRICHLOROETHARE N.D. 108.3% 102.%5%

[ TETRACHLOROETHERE 110 -

: D | BROMOCHLOROME THARE N.D. ---
CHLOROBENZENE N.D. -—-

] BAOMOFORM N.D. -

3 1,1,2,2-TETRACHLORCETHARE N.D. -—-
1,3-D1CHLOROBENZENE N.D. .-
1,4~DICHLOROBENZENE N.D. -
1,2-D1CHLOROBENZENE N.D. $2.8% 95.5%
Chremalab, Inc.

Cavid Duong Eric Tam

Senior Chamis

Lab Director

2215 Omeg

s Road, #1 » Ban RRMON,

415/831.1788 «» Facsimie 415/831-8798

b bim e S e Py

Calltomis 94582




» 7-19-91  11:123AM : 4152954935

( ‘ 415273RA32: 817
: i ) '

. + Environmantal
l'hﬂjkl—‘\ES, qu(:- .hﬂumkﬂ:vnmn ifEﬂH)

™ Whg e ‘m

f‘ﬂﬁ”“:ﬁ@iﬁyms o Wasts Water

» Conluﬂlﬂm
petobar 31, 1980 chromalLab File & 1050171 A
Cltisnt: Attn:!

Date Samplad: oct., 2%, 18§60 Date Subm1ttld=;ﬂiih_2§4_Jj£Q
bate of analysis:_Cect, 33, 1980

' Project Name! igon
l sample 1.D.1 ® ) (zcitd
; Method of Analysisi__ §i240 Detesction Limit: 1000 we/KS,.

i QOMPOUND NAME g /Xg gpikg Asgovery
CHLOROME THANE N.D -
VINYL CHLORIDE N.D. —
: ARCMOMETHANE N.D. .-
] CHLOROETHANE N.D. .ee
s TRICHLOROFLUORDMETHANE . $8.7% $5.8%
| 1, 1-DICHLOROETHENE -—-
i METHYLENE CHLORIDE
i 1,2-DICHLORCETHENE (TOTAL)
| 1, 1-DICHLOROETHANE .
i CHL OROPORM
[ 1,1, 1~TRICHLOROETHANE
! CARBON TETRACHLORIDE

98.2% $6.0%

ooUOVOO00D

o
O
o

‘. BENZIENE
1.2'DICHLOROETHANE

TRICHLORDETHENE
1.2-DiCHLOROPROPANE
BROMOD | CHLOROMETHANE
2=-CHLORODETHYLV INYLETHER
TRANS-1,3-DI1CHLOROPROPENE
TOLUENE 120,000 105.00 $5.2%
oit-1,3-0ICHLORDPRORERE
1,1.2-TR|CHLORDETHANE

) TETRACHLOAOE THENEK

i ' D!IROMOCHLOROHETHANt

' CHLOROBENZIENE
ETHYL BENIERE
BROMOFOAM
1,1,2,!-TETRACHLDRO!THANE
1,3-0!¢HLDIOBEHZEN£
1.4-DIQHLUHUIhN£tN!

i Y, 2~DICHLOROBENZIENE

TOTAL XYLENES

- -

-

s + * = ® mpE W ¥ ¢ % 8 T ®
-

oQoOoo0-

PP P T L DI E L L E L E

o

- ab &

rE
oo
P

Voo

.
o

L]
o000 UU-

p7.5% §6.8%
»000 -

X ZLEEZEWNETE

Cchremalab, IRG.

P e~ T A

David puong Eric Tam
Senior Chamist. Lab Director

2239 Omegs Hosd, #1 .« 8an R, Calfomia 61009
415/831-1783 « Faceimiie 415/831-5788
Fadersl iD #88-0140157 ‘ o




!

i

O T~¥%1—7¥ 2

SENT Bt
BY:e ; 7-15-%1

11izaam

. #1172 41m-pFi1—8TTE

2158295393 4152738832 819

wED F.33
A » Ervironmemmal Analyais
JHRO MA[—AB, lN C. o | lasasdaus Wams (P D04}
BE—————T o Drinking Waler ’
Anﬂwbdtlhwﬂoq' .\N;nn&mnr wsss)
&udmurah1ac4ﬂyMS . Consutmtion
Detobar 31, 1980 chromaLap File ¢ 1080171 ©
Client: e Attne e
Date S;mp10d:___g;;;_1j‘_liii____ Date Submittodtﬂngth_ziﬁ_lilg
Pate of Analysis: Qct, 21, 1390 '
Project Namei__ 1432 Herrizon
gample [.D.: # 4 (goi)) i
Mathod of Analysis: B240 Detection Limit: 1000 us/lKa

CoMPOUND NAME

~_Soika Rsgovery ..

CHLDQOHETHAHE

VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE

TR | CHLOROFLUDROMETHANE
1, 1-DICHLOROETHENE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)
1,1=-DICHLOROETHANE
CHLOROFORM
1,1.1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE

1,7-N1MM NROFTRANF

TR | CRLOROETHENE
1,2-D1CHLORCPROPANE
BROMOD | CHLOROMETHANE

2. CHLOROETHYLV INYLETHER
TRANS-1.J-DICHLORDPRQPENE
TOLUENE
c1&=1,3-51CHLOROPROPENE
1.1.2-TRICHLOROETHANE
TETRACHLORCETHENE
DiBROMOCHLOROMETHANE
CHLOROBENZENE

ETHYL BENZENE

BROMOFORM
1.1.2.2-TETRACHLOROETnANe
1,3-DICHLOROBENZENE
1,4-D1CHLOROBENZENE
1,2-0!CHLOROBENZENE
TOTAL XYLENES

chromalab,

s .

David Duong
Saniocr Chemist

Ine.

39,7% 98.6%

v ® ¥

oQoooDo

. . e IO
-

. B 01
[w)

o

8g.2%

oy

96.8%

L2

rEETETIMTIZZEZET

goouQ
]
]
1

- ® =

105.8% 95.2%

N.D.
N.D.
55,000
“ID‘
N.D.
N’b‘
N.D.
N.D.
350,000

97.5% 96.B% \

o

Eria Tam
Lab Dirsctor

2239 Omega Road, #1 . 588 Ramon, Caltornia 04583
24 R/R31-1788 » Facsimile 415/831-8708

L
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: - =T hwl giaT i :E:é: P 'd;$8¢95493a A1E293BEI2 eDR
.Enwmnmmnﬂﬁnuph
® ~HROMALAB, INC. B A st
W SP—— . Drinking Yvatar (We5E)
szmggoﬁs « Wasts Walsf
. Consutston
Navembsr 1, 1590 ChromalLab File NO.: 100171
Attt

RE: One ©il &nd three aoil samples for pca's analysis

pate Bampied: oOcv. 25, 1980 oate Submitted: Oct. 25 1890
Dats Extracied: Oct. 28-231,1890 Date Analyzed: OcCt. 2g-31,1850
RESULTS:
gample No. pep'gx (ua/Kal
1 | 1100
; 2 1100
| 3 2300
: 4 290
| BLANK N.D.
C ) sPIKED RECOVERY 92.5%
DUPLICATED SPIKED RECOVERY 98, 9%
BETECTICON LIMIT 100
METHOD OF ANALYSIS 8080
*pCB 1260

CHROMALABR, INC.

Cole (i)

Eric Tam
Laboratory Director

]
sr Chamist

|
2230 Omega Road, #1 » San Ramon. Calltomnia 54583 .
415/B31-1788 « Facsimile 418/831-8768 l 5
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;o 7-19-91 11 2ah 415582695493+ 4152738832 r24
1
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‘::riFiCJIVHI\l-‘lEi, lblc:- : §:ﬁ23535;:'ﬂ?&55ﬁ
....----'- ti’i"ﬂ
mm et
Dctober 22, 1990 Chromalak File No,1  10B0O18TD

S ST
. Cuong - Brig Tam

RE. €080 anaiysie
Cliert BrAple Humber: LB-PP-D
Project Location: 1432 HARRIZON STREET

_Date Analyzed: October 22, 1990

CHLORINATED PESTICIDE ANALYSIS

SOVPOUNDY CONCENTRATION RETRCTION LIMIT &SPIKE RECOVERY
(ug/xg) Lun/Ke}
ALDRIN N.D. 10 ————
DIELDRIM N.D. 10 P
ENCRIN A.DEHYDR . N.D. 80 ==
ENDRIN N.D. 10 102.0%
HEPTASHLOR N.D. 10 -
HEPTASHLOR EPOXILE N, D, 10 -
p.c' = DDT N.D. 1.} 101.8x
p.p* -~ DDR N.D, 10 81, 3%
. p,p, = DDD N.D. [ 1.1 -———
ENDOSULFAN I N.D. &0 101.7%
ENDOSULFAN 11 K.D. B 1 -
g - BHC N.D. 10 ———-
B - BHC N,D, 10 ——
6 - BHC (LINDANG) N.D. 10 _ 103, 8%
B =~ BaC N.D. 10 ————
ENDOSULFAN BULFATE N.D. 100 —eve
p,p' = METHOXYCHLOK N, D, 100 -
TOXAPHENE N.D. 160 —-———
PCB s 21000 100 -—--
CHLORDANE N.D. 100 08,18
»PCB 1260

OHROMALAB, INC.

Sanior chamist Laboratory Director

znacmuqnnnuzdi.Sanﬁmmmehﬂbmuidun
413/831-1708 « Facsimie 41818318788

/]




9@ ;« i85 TO 4315 1527

I — o - ) A ™ s o ow

® CHROMALAB, INC.

FROM TECH/FRT

= e DT O D g —O T e

*

T-3a1 P. B2

Logi T - 3

EnviDrmamal Anatysis

o HIZrGOUS Waste  (#E694)
T Laboratory o OMNKING Watsr (#965)
ﬂb# . « Wasts Valet :
Speciallzing n GC-GEMS + Consunttion
Cctocber 22, 1990 ChrcmaLtab File # 1030137 D

Client: Teen/art

Attn:

Dats Sampledg: Det. 1%,

1830

Lew Sehalit

Cate of Analysis: Oc¢t. 20,

Project Name:

Date Submitted:_ Cet. 19, 18350

~ N
S Davis QGarage; 432 Harrison Street

Sample |.D.: LB-PP-D  { _(QIL) ~
. Method of Analysis: EPA 8240 + Detection Limit:75000ug/Kq
N

COMPOUND NAME ug/Ka spike Recovery
CHLORSHETHRANE N.D -
YINYL CHLORIDE N.D. ---
BROMOMETHANE N.D. ---
CHLORDETHANE N.D. -
TRICHLOROFLUOROME THANE N.D. 102.5% B2.23%
1,1-DICHLOROETHENE M.D. -
METHYLENE CHLOR!DE N.D. ——-
1,2-DICHLORCETKENE (TOTAL) N.D. -

1, 1-DICHLCROETHANE N.D. ——
CULOROFORM N.D. $0.5% 91.7%
1,1, 1-TRICHLOROETHANE N.D. ---
CARBON TETRACHLORIDE N.D. ---
BENZENE 450,000 -—-
1,2-DICHLCROETHANE N.D. -—-
TRICH.CROETHENE 50,000 ---
1,2-DICHLCROPROPANE N.D. -—
BROMOD ICHLORSMETHANE N.D. -
2-CHLORQETHYLVINYLETHER N.D. ——-
TRANS=1,3-DiCHLORCPROPENE N.D. ---
TOLUENE 3,200,000 83.2% 88.4X%
CIS-1,3-DICHL.OROPROFENE N.D. . se-
1,1,2~TRICHLOROETHANE N.D. .-
TETRACHLOROETHENE 94,000 “=—-
C1BROMOCELOROME THANE N.D. -~
CHLOROBENZENE N.D. -———
ETHYL BENZENE },000,000 -——-
BROMOFORM N.D. --=
1,1,2,2-TETRACKLCROETHKARNE N.D. ~--
1,3-DICHLCRCBENZENE N.D. ---
1,4-DICHLCRCBENZENE N.D. ---
1,2-DICHLOFORENZENE N.D. 91.5% 87.5%
TOTAL XYLENES 7,000,000 -

Chromatab, Inc.

Eavid Duong b!);‘j
Sanior chamis

Eric Tam
Director

tab

EXHIBFT

2233 Omege Road, # 1« San Ramen, Calomniz 4583

\ S 41€/831- 1785 _F}C}f:ﬂ? 415.’331-6730 | 'ﬁ ’C\:D




L -Tw AU la XS ailS-—-gx

e TaZ 1—879s8 L
 CHROMALAB, INC * Eel
i | . o Hezardous Waste  (#EB04)
Analytical Laborts » Drinking Water {wDEE)
® Speclizing In GC.O/MS » Wosts Walor
« Corsuttaton
Detobker 22, 1950 Chrcomalab File # 1080137 C
Client: Tech/Art Attn:_tew Schalit
Dete Sampled: oct, 19, 1890 Date Submitted: Cet, 15, 19%0
Late of Analysis:_ Oct. 20, 1890
N
Project Name: ' 9 rage., 1437 Harricep Street
Sample (.D.: LB-PP-C \ (A1R)
. Method of Analysis: EPA 8240 ~— Ceateotion Limit: 4 g/l
i ; COMPOUND NAME vg /b Spike Recovery
o CHLOROMETHANE . ---
VINYL CHLORICE D ~—
BRCMOMETHANE . haleing
CHLORCETHANE -

TRICHLOROFLUORGME THANE

1, 1-DICHLGROETHENE
METHYLENE CHLORIDE
1,2-DICHLCROETHENE (TOTAL)
1, 1-DICHLCROETHANE
CHLOROFORM
1,1,1-TRICHLCROETNANE
CARBON TETRACHLOR IDE
BENZENE
1,2-DICKLCROETRANE
TRICHLCRCOETHENE
1,2-DICHLCROPROPANE
BROMOD I CHLOROME THANE
Z-CHLCROETHYLYINYLETHER
TRANS=1, 3~DICHLCRCPROPENE
TOLUENE
C18-1,3-DICHLOROFROPENE
1,1,2-TR: CHLOROETHANE
TETRACHLOROETHENE

D | BROMOCHLCROME THANE
CHLOKOBENZENE

ETHYL BENZENE

8ROMOFCRM
1,1,2,2-TETRACHLOROE THANE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLCROBENZENE

TOTAL XYLENES

Ing.

_(Q_Mﬂm
&M?ﬁrm:g‘

gtsrnior Chemist

Chremabab,

110.8% 93.8B%

-

93.7% 92.8%

* -

—— -

LI I A

-

- - -

joBeBviolvivioRuwjoRvivRololegoRuwRoeRulofiujiolieiioiieRe)

106.2% S8.%5%

-

L
[ ]

ZIZZ2ZLZZZZZZ2ZELLZZ2ZZ2ZX T IFTXTITX

* + L]

F4
o]

-~ -

-
>

z
v

H.D.
N.D,
H.D.
4.4

97.1% 103.1%

Eric Ta&m
Ltab Director

2235 Omega Boad, #1. 8an

|

Ramon. Cakfomia 84583

415/B31-1788 « Facsinlle 415/821-6798




e I ..
ooT 22 Z2:0 .0 A1Benn1TT FROM TECS7ART T-2B1 F.EZ
e T AaTTE DUN LA I FT 415-081-0Toe

™. .
@ CHROMALAB, INC. i
f A -tdnd- Mol
peciali?ing in BC-GLAAS . Corsuttation
October 22, 1990 Crhromalab File No.: 10801370
TRCH-ART Attn; Lew 8cnalit
BEE; 6080 analysis
Clfent Eample Number: LE-PP-D
Froject Location: 1432 KAPRISON STREET
Dete Analyzed: October 22, 1990 =
; CHLORINATED PESTICIDE ANALYSIS
| corrounDs CONCENTRATION CETNGTION LIMIT  SPIKE RECOVEAY
{Ug/Kg) {ua/KQ)
ALDRIN N.D. 10 -—
' _ DIELDRIN N.D. 10 ———
ENDRIN ALCEHYDE - N.D. 50 ettt
ENDRIN M.D. 10 102.0%
HEPTACTHLOR s.D. : 10 -
j HEPTAZHLOR EPOXICE K. D, 10 ———
! .o’ - DDT N.D. E0 101.8%
p.E' - DDE n.0. 10 $3.3%
1 . p.p, - DDD N.D. 80 -
ENDOSULFAN I N.D. 80 107.1%
ENDOSULFAN 1T N.D. 80 ————
a - BHC N.D. 10 o=
f - gHC N.D. 10 -——
! ¢ ~ BHT (LINDANE) N.D. 10 _ 103,.6%
5 - BHC N.D. 10 -———
ENDOSULFAN SULFATE N.D. 100 ————
{ pP,p' - METHOXYCHLOR N.D. 100 ————
- TOXAPHENE N.D. 100 ————
1 PCa’ex 21000 100 ——-
| CHLORDANE N.D. 100 98, 1%

»PCB 1260

CHROMALAB, INC.

(ot e
N S >
Cuong Eric Tem

senior chemist Laboratory Director

2238 Cirega Road, #1 « San Femon, Califomia 9458)
! 415/B31.1788 « Facsimde 41583 1-8758




ooT 2z 32 z2197 10 4354511527

Pty o

CHROMALAB, INC.

PRSI RRpr———
Aradytical Laboraiory

Spacaling in GC-GLME
tetober 22, 1990

client: _Tegh/Art

FROM TEIH~ART T-381 P05
e Environmects! Anakeie
. Hazsrdous Vasts  (#F604)
s Drnking Weler {#058)
» Wasts W
« Cormultation

chromalab File W 1090137 B

attm:_ Lew Schelil

Cate Sampled: Oct. 1%, 14350

nats Submitted:__Oct, 1%, 133C

Cate of Analysis: t.

Froject Nams:

% Cavis cargge, 1432 Harrisen Sgreet

Sample 1.0.7

rar-B-FUNGE (A}R)

. Mezhod of Analysis:

EFPA 8240

Detection Limit: 4 vg/y

COMPOUND NAME

uasl Splke ROCOVARrY

CHLOPOMETHANE

VvIKRYL CHLORIDE
EROMOMETHAKE
CHLOROETHANE
TR!CHLOROFLUOROHETHANE
1.\'DECHLOPOETHENE
METHYLENE CHLOR:DE
1.2'DiCHLGﬂO£THENE (TOoTAL)
1.1'DICHLOROETHANE
CHLOROFORM
1,1,1-TRECHLCRGETHLNE
CARSON TETRACHLCAIDE
BENZIENE
1,2-D | CHLCAOETHANE
TRICHLOFOETHENE
1,2-D1CHLOROPROPANE
pROMOD i OHLOROMETHAKE
2-CHLOROETHYLY INYLETHER
TRANS=-1,3~Di CHLOROPPOPENE
TOLUENE
Cis-1,3-DiCHLCRCPROPENE
1,1,2-TR:CH.LORDETHANE
TETFACHLOROETHENE
DISROHDCHLOROMETHAHE
CHLOROBENZENE

ETHYL BENZENE

SROHOFORM
1,1,2,2-TETRACHLOROETHAN€
1.3‘DICHLOROBENZENE
1,4-01CHLDROBENZEHE
1,2-DICHLDROBENZENE
TOTAL XYLENES

ChromaLtab, Inc.

Bav'd Cuong
Samior Chemist

T

N.D v
N.D. -~e-
"oB- - -
. . 110.8% 95.8%

91.7% 52.8%

D

o. e
) ——
D. ———
106.2% 96.5%

ogo

-
-
- -

97.1% 103.1%

- -

ZEZTLZTXTZEZZE

CcCOoODOTUOU00

vy 2 ® # 4 ® s & &

e

Fric Tem
Lab Director

— e

2239 Omega Road, #1e Aan Remon, Celfomie 04883
o L van . Facaimie 415/031-67%€




S DCT 17 'S0 4 2 70 aysasiism FROM TECH/ARY T-361 P.23

- e - -. w2

. ©o CHROMALAB, INC. L B T pesod
IE— « Driang Watar  (s335) C
; T o L
- October 12, 1390 Chremalab File No.: 0990169
TECH-ART

Attn: Lsw Schalit

RE: rour s011 samples for Gasoline/BTEX, and 047 & Grease

analyses .
Dats Sampled: sept, 29,1990 Dats Submitted: gept, 28, 199¢
i ) Date Extracted: Oct. 4-11, 1980 Cate Analyzed: oct. 4~-11, 1380
RESULTS;

Ethyl Total 01l &
Sample Gassline Banzane Toluene Benzene Xylenes Grpass
No, (ma/xXg) fug/Kg) (Ua/Ke) {(ve/Xe)  (ue/ m

. ‘fé"f?’.‘ e - N.D, 7.3 5.9 21 —

LB #2 H.D. N.D. N.D. N.D. Nobo Seee
CHUNK 88 —— —— ——— ——— ---=  N..D.
( (' LB 28 NoDn H.D., NID. N-Dn NoD,[ S~
BuNK N.D' N.D‘ N'D. N'D’ .N-D. N.D. C
SPIKED
. - RECOVERY 81.7% §8,0% 29.1% 103. 5% 105,88 -—--w
.i . DUP $BIKED
RSCOVERY 81.1x 89,3x £9.71% 90.08 107.8% =e-e-
BETECTION
LINIT 2.8 @ 5 s 8 10
HETHOD OPF So3u/ . 03
ANALYSIS 2035 8020 8020 8020 80320 Dik
l ' ) CHROMALAB s INC,

2 i

| Davio Duong :/- Eric Tam
! Benior Chemist Laboratory director

#af/f@h%kﬂ/ Z\an’é/ B:T: ﬁ;x = 45'?:7 -.51‘1
‘ . = = 1 ll,3

P

2239 Cmega Road #1. San Ramen, Caffarmia 02583
] 415/R11.17RA & Boraimido 418821 8700




O

i
OCT 17 99 38 1D 415451357 e e e S

~_CHROMALAB, INC. S

p Artiynis
: }é&ﬁéf (<38 : .bizmmbﬁ;“htb é&lan_
‘ ( Arattical Laboratory r ¢ Lrinkng Watar #os5)
‘l' ' Goecwiingh aCcGemMs /4N o Wass Wacar C
‘ October 12, 1830 " ChromslLab Fi{le # 0R%01861 a
| Cllant: _Tech-Art Attn:t_ Low $chalde

Cate Sampled:__Sept 275, 15890 Dats Submitted: fept, 28, 19%0
—Qct, 12, 1930 .

Pate of Analyais:

Froject Name: ) Froject No.:

Sample 1.D.1 MGF & 7
Hethod of Analysis: epa 8240 Cetsction Limit:__3p ya/Ka

COMPQUND NAME AifKg D $pike Recovery
1 CHL OROMETHANE e — ==
; VINYL CHLORIDE N.D, —--
i BRCMOME THANE N.D. -—-
CHLCROETHANE N.D, -——-
TRICHLOROFLUCRCMETHANE N.D. 88.5X 9o71.2%
1, 1-DICHLORGETHENE N.D. - -
HETKYLENKE CHLORIDE . g;ﬁﬁ} -
1,2-DICHLOROETHENE (ToTaL) o e
1, 1-DICHLOROR THANE N.D. ‘ -——
CHLOROFORM N.C. L6.5% 8g.2%
1,1, 1=TRICHLCROETHANE N.D, .- T
CARGON TETHACHLOMDE N.D -
d BENZENE QoY —-- C
- 1,2-D1CHLOAGETHANE N.D. “—-
TRICHLOROETHENE : N.D. -—-
1,2-DICHLOROPROPANE N.D. —-a
) : BROMOD I CHLORCHME THANE N.D -
.) : 2-CHLORCETNYLY I NYLETHER N.D, ~—-
| TRANS=1,3-D|CHLORCPROPENE N.D, ---
i TOLUENE 0 ———-
l €1$-1,3-DICHLOROPROPENE .. " N.D. .-
1,1,2-TRICHLOROETHANE N.D. 110.%% 102.5%
! i TETRACHLOROETHENE N.D. _ ——-
J D! EROMOCHLOROME THANE N.D. - . ——-
i CHLOROBENZENE (;EZD ——
] ' ETHYLBENZENE ) . -—--
: BRCHMOFORM N.D ~e-
: 1,1,2,2-TETRACHLOROETHARE N.D ..
! 1,3-DICHLOROBENZENE N.D, ——-
! 1,4=DICHLOROBENZENE N.DL, L .-
1,2-DICHLOROBENZENE N.D, $2.3% 110.E6X
TOTAL XYLENES €8 —.—

Chromatab, e BIPiE vy, L gy o
E:;cozﬂctor Q—

i Pavid Buong
‘ { Senfor Chamist

£239 Omega Aoad, #1 « San Ramen, Califorria 4589
415/831-1788 « Facsimis 415831.5700 .
!‘ Faclaral If #8200 aniey

| 84




{
OCT 37 '93 14:32 1L 4154511527

FROM TECH/BRTY T-361 P.27? )
: L . I ——————— )
: * Ervionmental Armiyaiy
. C L CHROMALAB, INC- ¢ Hzadows Wasm * tpaess)
L —————— o Drinking Waape o
Aralytical Laboratery o Wasts Waeer ¥
- Soscialiing In GC-GCMS » Corsunemon
October 12, 1580 [; Chromalab File ® 0%3%p314n
Teach=Aprt W .
AStn: lew Schalit
Ee: One 3ui} sample fTor Gasoline/PTEX analysis
Date Sampled: Sept. 29, 1990 Date Submitted: Sept. 29, 1530
Cate Analyzed: oct, 12, 18%¢0
l N Besyulte:
Ethy) Tota)
! Sample Gesoline Renrsne Toluene  Banzens Xylenes
| - No, (ma/KeY _ (ug/ca) (ug/xe) _ fuo/x
a* 24 N.D. N.D. 5.0 4.7
: A
| BLANK N.D. N.D. N.D, N.D, N.D.
' SPIKE RECOVERY  81.1% 89.3% 80.7x 20.0% 107.6%
DETECTION LiMIT 2.5 8.¢ 8.0 5.0 3.0
I (’ METHOD OF : :
\ ANALYSIE 5030/8018 8020 8020 800 - 8020 (:
*Sample may congiet of aged gascline and/or diesel fusl

Chromalab, Ineg.

Ertc Tam
Laboratory Dirsctor

Cavid Duong
2anior Chemis

! E, X =

mneg la Sa583
2735 O 2 Rcad, #1 « $an Pamon, Calfom
415/831-1788 « Facs!mile 415{:31-0790

o 0
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‘ . AIRBILL ;
o !!! !! . W noad T B1425812L

ESTIONS? CA TRACKIN(: WU BER

51%5513

e Crtas-gh 12 Do IITA . .
Ny AR . RECIPIENT'S COPY
F I -— .?'4-. .m- :
I} "'“‘"‘\"*-Mw TT0 [Recaeet | Ngmo) osst Pred n-q-mr-v-v-n-—-_-
___Jonathan W. Redding #15y451-320:p> cSelinda Bendix, Phop ) _
Company Degmryman/Foor Mo Cupwrrwy. =
FITIema - LoARDSES :
-l FITZGRRALD ABECTT £ BEAZDSLIY - 1 Bendix _Envmxnmg_ntaLLReua:c_h I
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. O T —12—920 F e 1 3

- ——— o . ST e

C- el - 1:5—1!31-—0'?1is [ -}
® ' T A
. = Environmental Analysls
b} CHROMALAB, INC- o Hazardous Waste  (#E894)
. ing Water #95
Anatytical Laboratory : %ﬁ”ﬁmr" (rss8)
Spedaﬂz!nghGC-GCIMS N mumon
October 12, 1890 Chremalab File # 0930161 C
Clisnt:__Tech-Art Attn:__ Lew Schalit
Date Sampled:_ Sept, 28, 19980 Date Submitted:_Sept, 28, 1$90
Date of Analysis:_ oOct. 12, 1990
Project Name: Project No.:
Sample i.D.: LB #3 _

Methed of Analysis: EPA 8240

Detection Limit:_200 ma/Ko*

COMPOUND NAME mg/Xg Spike Recovery
| CHLOROMETHANE N.D ---

; VIRYL CHLORIDE N.D. -—-
BROMOMETHANE N.D. ——
CHLOROETHANE N.D. —--

: TR1CHLOROFLUOROMETHANE N.D. 98.5% 87.2%

; 1,1-DICHLOROETHENE N.D. T - '
METHYLENE CHLORIDE N.D. -——-
1,2-DICHLOROETHENE (TOTAL) N.D. -

. 1, 1-DICHLOROETHANE N.D. -——

’ CHLOROFORM N.D. 96.5% 98.2%
1,1, 1-TRICHLOROE THANE N.D. -

} :) CARBON TETRACHLORIDE N.D. =
BENZENE (8507 <« -——

. 1,2-DICALOROETHANE N.D. -—- C
TRICHLOROCETHENE N.D. -
1,2-DICHLOROPROPANE N.D. -
BROMOD | CHLOROME THANE R.D. -
2-CHLOROETHYLVINYLETHER N.D. -—-
TRANS=1,3-DICHLOROPROPENE N.D. -—-
TOLUENE . €300 . «— -

i ' C15-1,3-DICHLOROPROPENE N.D. - .
1,1,2-TRICHLOROETHANE N.D. 110.5% 102.5%
TETRACHLOROETHENE N.D. . -——

| D | BRAOMOCHLOROME THANE N.D. ——

s CHLOROBENZENE N.D. -———

' ETHYLBENZENE 1000 «— -
BROMOFORM N.D. ---
1,1,2,2-TETRACHLOROETHANE N.D. -——
1,3~DICHLORCBENZENE N.D. .-
1,4-DICHLOROBENZENE N.D. -———
1,2-DICHLOROGBENZENE N.D. 52.3% 110.8%
TOTAL XYLEKES 5500 «— ---
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SECTION 2
SITE DESCRIPTION AND HISTORY

The subject site 15 located in downtown Qakland and is bordered by Harrison Street
on the west and Alice Street on the east, between 14th and 15th Streets (Figure 1).
Lake Mermitt is Jocated approximately one-quarter mile east of thc‘ subject site. Figure
2 presents a site plan that outlines the buiiding perimeter, adjacent strects, and

suspected locations of both on-site and off-site USTs.

A garage facility utilized for parking avtomobiles and light trucks currently exists on
the site, and essentially consists of two directly adjoining buildings. The first is the
principal entrance to the parking garage at 1432 Harrison Street. This single-story
building contains a partial mezzanine and is constructed of timber and masonry. The
second is a multi-story garage that is on the Alice Street portion of the property and
Is constructed of reinforced concrete. Historical aerial photographs date construction

of the buildings back some forty to fifty years.

Results of Previous Investipations

Previous investigations by others indicate that the soil is contaminated beneath the site
and that such contamination includes measurable quantities of gasoline and diesel
fuels, benzene, toluene, ethylbenzene, and xylenes (BTEX) aromatic constilurcnts, and
PCBs. The reported analytical results (Table 1) arc based on analyses of selected soil
samples collected during the drilling of 6 exploratory borings by Suvbsurface
Consultants in October 1990. The Subsurface Consultants’ report also indicates that
subsurface materials consist primarily of dense, fine-grained sands containing varying
amounts of clay and silt. Published geologic maps indicate that these sediments are
part of the Memitt Sand Formation. ‘Groundwatcr was encountered by Subsurface
Consultants during the drilling at depths ranging from 23 to 25 feet below the
Harison Street grade. Information regarding groundwater flow direction is not

available; however, it is presumed to flow eastward toward Lake Memmitt.
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TABLE 1. CONTAMINANT CONCENTRATIONS IN SOIL, (CONT 1))
(Results of Subsurface Consultants October 1990 Investigation)

TKHT OTHIER
Boring No. TVH! B2 T3 x4 x5 TOGS (ppm)  8010/Sob Ph/PCBs
& Depth (M) (ppm) (pph] {pph) (ppb) (ppb) (ppm) Keros/Diesel ---f{ppm)/(pph)
B7 @ 13 ND ND ND ND "ND
B7 @ 20 2,500 3,500 34000 130,000 33,000 - - e fO07-
B8 @ 22.5 1,200 2300 38000 89,000 18,000 - SN cenfeefonn

Total Volatile Hydrocarbens, mg/kg = ppm

Benzene, ug/kg = ppb

Toluene

Xylene

Ethylbenzene

Total Oil & Grease

Total Extractable Hydrocarbons (as kerosene and diesel)
--- = Nol tested for

ND = Nol detected

(V= Rv - BN Bw R, RN - OV 3 N [
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Suspected sources of contamination may include either on-site and/or off-site USTs.
The lateral and vertical extent of contzmination has not yelt been defined. A previous
geophysical investigation by J. R. Associates completed in August 1990 disclosed the
presence of several USTs and associated facilities within the boundaries of the subject
site. A description of these tanks 2nd a summary of investipative and remedia) actions

which have been performed to date are presented below.

Waste Qil Tanks

Two waste oil tanks are Jocated beneath the basement floor of the multi-story parking
structure along Alice Street. Figure 3 shows the tanks and associated piping and vent
lines in the area. The date of installation of these tanks is unknown. No records
have been located which have docurmented the capacity or composition of these tanks.
However, it is believed that each tank has an approximately 1000-gallon capacity and
is of steel construction. On October 27, 1990, Falcon Energy drained the contents of

both tanks by removing a combined total of 1300-gallons of waste oil from them.

Gasoline Tanks

Two gasoline tanks are Jocated near the western property boundary beneath the
Harrison Street sidewalk in front of the entrance to the garage. Permits issved to a
former Jong-term tenant of the garage, Douglas Motor Services, show that these tanks
each have 1000-gallon capacities, are of steel construction, and were installed in 1975
and 1982, respectively. On Octobcr 27, 1990, Falcon Energy removed most gasoline
(ﬁntal less than 200 gallons) from the tanks. The condition of these two tanks is
unknown, although a sample collected from one was discolored by rust. The

recovered gasoline and waste oil was accepted and vtilized by a recycling contractor.

It should be noted that there is evidence of two other abandoned-in-place USTs a few
feet west of the above-described gasoline tanks, beneath the Harrison Street sidewalk
of the adjacent property. These 1anks and property are owned and operated by other
parties,
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Hvdraulic Lift Area

The recent J. R. Associates peophysical investigation also identified a probable
underground fluid reservoir loczted near the hydraulic lift area as well as three
hydraulic lift rams inside the Harrison Street parking garape. Figure 4 shows the
hydraulic lifts and associated piping in the area; the area of the Ground Penetrating

Radar (GFR) anomaly marks the suspected location of the underground fluid

TESeTrvoIr.

There is no available record to indicate that integrity testing has ever been performed
on any of the above-described tanks. The tanks are suspected to be the principal
source(s) of the site’s contamination. However, the time(s) of occurrence and total

quantity of product(s) Jost cannot be estimated at this time.
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August 31, 1992 ' : LF 2680.2

Mr. Paul Smith _
Senior Hazardous Materials Specialist _.
Alameda County Health Care Services
Department of Environmental Health

‘ 80 Swan Way, Room 200
) Oakland, Califormia 94621

Ly

Subject: Enclosed Addendum to the Site Health and Safety Plan
for the Harrison Street Garage UST Closure Project,
1432 - 1434 Harrison Street, Oakland, California

Dear Mr. Smith:

] Enclosed are two copies of Levine.Fricke’s Addendum to the
Site Health and Safety Plan (HSP) for the subject project.

L . Levine.Fricke prepared this HSP Addendum in response to a

. ' request from Mr. Alvin H. Bacharach and Mrs. Barbara Jean
Borsuk. . . _

This plan addresses human health and safety concerns that have
been identified in the original HSP, which was prepared by RGA
: Environmental, Inc., dated March 26, 1992. It is our intent
o to implement the RGA HSP in addltlon to this enclosed
I : - addendun. .

. _In our nmeeting on July 16, 1992, we discussed a number of
'{ _ issues concerning the UST closure project. . Many of the issues
: discussed were health and safety concerns that have been
addressed in this addendum. Some issues, which were not
primarily health and safety issues, will be described in a
Work Plan that will be submitted to you. The Work Plan will
describe the order of work activities. Additionally, the Work
Plan will describe the sampling and analysis procedures for
soil sampling under the waste oil tank and wipe sampllng of
the hydraulic lifts.

. . 1900 Fowsll Street, 12th Floor

| ' Emeryville, California 94608
: (510) 652-4500

] : Fax (510) 652-2246

A Ciher ofices in Irving, CA: Sacramento/Rosevitte, CA: Tallahassee, FL Honolulu, HI
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If you have any questions, please call either of the
undersigned.

Sincereli, - M %Z,

- 'Shari A. Samuels John Sturman, P.E.
- Health and Safety Director Senior Project Engineer

cc: Mr. Alvin H. Bacharach
Mr. Randall Morrison - Crosby, Heafey, Roach & May

2680/ Addendum. HSP/HAS _ o 2
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August 31, 1992 | . 2680.02

ADDENDUM 1 TO THE :
RGA ENVIRONMENTAL, INC., MAY 8, 199%2
HEALTH AND SAFETY PLAN FOR THE
_ HARRISON STREET GARAGE
UNDERGROUND TANK CLOSURE PROJECT
OAKLAND, CALIFORNIA

1.0 INTRODUCTION

This Addendum Number 1 to the May 8, 1992 Health and Safety
Plan (HSP), which was prepared by RGA Envirommental, Inc.,
addresses health- and safety-related issues assoc1ated with
the planned underground tank closure at the Harrison Street
Garage in Oakland, California (herein referred to as "the
Site"). sSpecifically, this addendum provides an-air
monltorlng plan,  describes precautlons to be taken in’ : :
connection with ventilation during work in the basement area,
and stipulates the levels of personal protective equlpment
(PPE), the site. security and work zones, and the
responsibilities of health and safety personnel. - The Addendum
does not address asbestos exposure. A quallfled asbestos
contractor will remove all accessible pipe before commencement
of work addressed in the current HSP and this Addendum.

The current HSP and the Addendum shall be kept on site and _
made available for reference during all field activities. All.
site personnel and visitors must read the current HSP and
Addendum before accessing the Site. 1In addition to the .
procedures and safeguards outlined in the current HSP and this
Addendum, Levine.Fricke personnel and contract/subcontract

“employees shall follow applicable federal, State of

Callfornla, and local regulatlons.

2.0 SOIL STOCKPILING AND SAMPLING

Remedial activities to be conducted at the Site will require
excavation and stockpiling of soil that is affected and
unaffected. . Excavated soil will be segregated into affected
and unaffected stockpiles to the extent possible, before being
removed off site. Affected soils will be stockpiled away from
the work area and covered with plastic sheeting. One sample -
for every 50 cubic yards of soil will be collected from all
stockpiles for analysis of the chemicals of concern by a

‘state-certified laboratory. Analytical results will be used

2680/Addendum. HSP/RAS 1
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- to assess treatment and/or disposal methods. The
 LevinesFricke Site Safety Office (see Section 7.0) will
. monitor soil stockpiling using an organic vapor analyzer (OVA}
e or photoionization detector (PID). A record of the
concentrations detected will be maintained in the project
file.

3.0 CHEMICALS8 OF CONCERN

Lo " Table 1 provides the chemicals of concern and their exposure

- limits for planned field activities at the Site. This
includes investigation and analytical data from prev1ous
reports prepared by Subsurface Consultants, SCS Englneers,
Chromalab, Inc., and RGA Environmental. Appendix A contalns
chemlcal descriptions of these chemlcals.

{ Mercury was detected at concentrations of 49.7 parts per
: million (ppm) to 74.2 ppm in borings in the basement area.
: ' The potential health hazard associated with soil containing
@ .~~~ mercury at these concentrations is addressed in Appendix B.

- Based on this evaluation, monltorlng for heavy metals will not
be conducted.

4.0 AIR MONITORING PLAN

: - Air quallty will be monitored 1nside the garage area and at
- all access points durlng removal and/or remediation

T . : activities. Monitoring will be conducted by the Levine.Fricke

I - .+ 8ite safety Officer (see Section 7.0) or 'a ¢gualified designee.
Air monitoring results will be malntalned in an on-site log

~ book, which will be available for review and will become part

- of the permanent project record. The proper. Operation and

S ~ calibration of all monitoring equipment w111 be in accordance
with the manufacturer’s 1nstructions. _

Table 2 outlines the tasks to be performed; each constituent
of concern, the monitoring device that will be used to detect

the constituent and the frequency of sampling.

5.0 BASEMENT VENTILATION

Ventilation in the basement area will include opening the
sidewalk vents and removing the "glass bottle" portlon of the

2680/Addendum. HSP/NAS . 2

' I - ,t sidewalk to increase the natural dilution ventilation within
) the garage. In addition, one of more local fans will be
. . provided in the basement to improve alr clrculatlon if
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necessary. Carbon monoxide concentrations will be continually
measured in accordance with Table 2 to check that sufficient
air movement is occurring. -

6.0 PERSONAL PROTEC.TIVE EQUIPMENT
6.1 Purpose |

The purpose of Personal Protective Equipment (PPE) is to
protect employees from hazards and potential hazards they are
likely to encounter. o _

6.2 Description of levels of Protection

Levels of protection have been defined by the EPA in the EPA
Standard Operating Guide, 1984, although there are numerous

variations and modifications possible with each level. The
‘levels are defined below. R R ‘

» Level A requires a totally éncapsuléted, chemically
resistant suit with self-contained breathing apparatus

+ Level B requires_prdvision of maxiﬁaiufeéﬁifétbry Prbtection
using supplied air or SCBA, with dermal protection being

selected on the basis of anticipated hazards. . -
+ Level C incorporates an air-purifying reéﬁiratorifhat is

specific to the chemicals or particulates of concern. The

degree of dermal protection depends on anticipated hazards.

« Level D is an industrial wofk uniform; iﬁéludinq'steel-toed
boots, hard hat, and safety glasses. T A :

The type and material of PPE will be modified or;upgfaded to

accommodate the hazards present during each .operation as

specified by the Site Safety Officer (see Section 7.0}.

6.3 Inside the Garage Area

All personnel performing tasks within the exclusion zone
inside the garage area (nonbasement area) will wear the
following PPE: '

» Tyvek coveralls taped at the boot and gloves

+ steel-toed bdots

2680/ Addendum. HSP/NAS 3
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+« latex inner and nitrile outer gloves
+ safety glasses
» hearing protection.

6.4 Inside the Basement Area

All personnel performing tasks within the exc1u51on zone
inside the basement area of the garage will wear the following
PPE:

« NIOSH-approved half-face air-purifying respirator (APR)
equipped with a Organic Vapor cartridges

+ Tyvek coveralls taped at the boot and gloves
+ steel-toed boots |

« latex inner énd nitrile outer gloves

. safety glasses

» hearing protection.

6 5 On the S8idewalk Outside the Ga;gga Area

All personnel performing the tasks within the exclusion zone
on the sidewalk outside of the garage area will wear the
following PPE:

» Tyvek coveralls taped at the boot and gloves

» steel-toed boots

» latex inner and nitrile outer gloves

» safety glasses

» hearing protection.

6.6 Action Levels

The Site Safety Officer (see Section 7.3) shall impose a
temporary stop work and contact the Levine«Fricke Health and

Safety Director 1mmed1ate1y if the following conditions are
observed, or if there is a guestions about site conditions:

2680/ Addendum. HSP/NAS 4
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» unceontrolled dust generation
. indications of heat stress
« changes in the general health profile of on-site personnel,
including symptoms discussed in Appendix A and headaches,.
dizziness, breathing difficulties, irritation to the eyes,
- nose, throat, and hands '
- a lower explosive limit/oxygen reading in excess of 10

+ detection of benzene in the breathing zone using the
sensidyne pump and tubes.

Action Level for Upgrade to Level C Protection

Detection of ambient air VOC concentrations in the breathing
zone at 50 ppm or greater on the PID or OVA will require
upgrading to Level C protection. '

7.0 KBY PERSONNEL AND RESPONSIBILITIES

John Sturman | .~ Project Manager
(Levine+Fricke) ' _ j -

Michael J. Stoll. _Bite Saféty officer
(LevinesFricke)

Shari A. Samuels : Health and Safety Direcfor'
(Levine+Fricke) : o :

Dr. M. Joseph Fedoruk ' Certified Industrial Hygienist

7.1 Levine:Fricke Project Manager

The Levine+rFricke Project Manager, Mr. John Sturman, has the

ultimate responsibility for assuring compliance with the HSP

for all personnel on site. As part of his duties, Mr.

Sturman will be responsible for the following:

1. informing the LevinesFricke Health and Safety Director of
developments on the project :

2. monitoring that all LevinesFricke personnel on site have
received the proper training and have been educated as to
the potential hazards anticipated on the Site, as well as
the procedures and precautions to be implemented on the
job : o

26807 Addendum. HSP/NAS - 5
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3. informing all subcontractors and observers as to the
hazards expected at the Site and appropriate protective
measures (subcontractors and observers also will be given
a copy of Levine-Fricke’s HSP for review)

4, securing all necessary resources to provide a safe and
healthy work environment for all personnel.

7.2 Levine-Fricke Health and gafety Director

¥ The Levine+Fricke Health and Safety Director is Shari A.
Samuels. Ms. Samuels is responsible for the following:

| 1. monitoring the health and safety impacts of this project
' on personnel performing work at the Site

: _ 2. assessing the potential health and safety hazards existing
' _ on site

recommendlng appropriate safeguards and procedures

4. modifying the HSP, when necessary

5 p—ten
W
.

. : ‘5. approving any changes in safeguards used or operat:.ng
' procedures employed on site.

The Levine+Fricke Health and Safety Director shall have the
p ; authority to: , _

be implemented -
2. order an evacuation of portions of'the”Site'or shut down

any of the work activities if she believes a health or

'] _ 1. requlre that add1t10na1 safety precautlons or procedures
; safety hazard exlsts

: 3. deny access to the Site to unauthorlzed personnel and
£ _ ' restrict observers to the Support Zone (see Section 8.3.3)

4. require that any worker obtain 1mmed1ate medlcal attention

5. approve or disallow any proposed modlflcatlons to safety
precautions or working procedures.

7 3 Site Safety Officer

The Site Safety Officer (SSD) desxgnated by Lev1ne-Frlcke is
Michael J. Stoll, Staff Geotechnical Engineer.

5 2680/ Addendun, HSP/NAS ' ' 6
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The 8S0, or a trained de51gnated alternate, will be present at
the Site during work activities. The SSO shall be notified of
and approve activities in which persons may be reasonably
expected to be exposed to affected 50115 and/or ground water.

The SSO shall be responsible for the following:

1. monitoring that all Levine-Fricke and subcontractor
personnel complying with the requirements of the HSP

2. 1limiting access to the Contamination Reduction and
Exclusion Zones (see Section 8.0) at the Site

3. reporting unusual or potentially hazardous conditions to
the Levine+«Fricke Health and Safety Director, the
Levine+Fricke Project Manager, and Alameda County
representatives

4, reportlng injurles, exposures, or illnesses to- the
Levine*Fricke Health and Safety Dlrector, and ‘the
' LeV1neoFr1cke Pro;ect Manager _

5. 'communicatlng proposed changes in work scope or procedures'

to the Levine+Fricke Health and Safety Director and
Alameda cOunty representatives for approval -

6. recommendlng to the Levine«Fricke Health and Safety -

' Director, the Levine-.Fricke Project Manager, and Alameda
County representatlves additional safety procedures or
_precautlons that might be implemented

7. - conducting required air monitoring.

The 850 shall have the authority to.

i.' order an evacuatlon of portions of the Site or shut down

_any of the work activities if he/she believes a health or
safety hazard exists

2. deny site access to unauthorized personnel and restrict

. observers to the Support Zones (see Section 8. 3 3)-

3. require that any worker, 1nclud1ng the subcontractor s
personnel, obtain immediate medical attentlon.

7.4 Certified Industrial Hygienist (CTH)

Levine-Fricke will subcontract the services of M. Joseph
Fedoruk, M.D., Inc. Dr. Fedoruk is a Certified Industrial
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Hygienist (CIH). He will work directly with Levine«Fricke’s
Health and Safety Director to provide his professional
expertise to oversee and approve the procedures and safeguards
included in the HSP and Addendum.

8.0 SITE SECURITY AND WORK ZONES

8.1 Purpose

Controls must be implemented at the Site to reduce the
possibility of exposure to any chemicals of concern present
and to limit their transport from the Site by personnel or
equipment.

8.2 Control

A control system is required to ensure that personnel and
equipment working on hazardous waste sites are subjected to
appropriate health and safety surveillance and site access
control. The possibility of exposure or translocation of
chemicals of concern will be reduced or eliminated in a number
of ways, including the following: o o ' '
. setting security or physical barriers at control points to
requlate and/or exclude unnecessary personnel from the
general area - '

-_mihimizing the number of personnel and equipment on site
consistent with effective operations

. establishing-work zbnes within the Site

+ conducting operations in a manner that will reduce the
~exposure of personnel and equipment '

. minimizing the airborne dispersion of contaminants (using
dust control procedures; vapor suppressing foam or water
- will be made available, if necessary) ' : '

- implementing appropriate decontamination procedures. for both-
personnel and equipment '

» spill control and contamination procedures'(a vacuum truck -
will be on call, if needed).

2680/Addendum. RSP/HAS 8
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8.3 Field Operations Work Zones

Work zones will be established based on anticipated
contamination and projected work activities. Within these
zones, prescribed operations will occur using appropriate
Personal Protective Equipment (see Section 6.0). Movement
between zones will be controlled at checkpeints. The planned
zones are as follows: : '

+ Exclusion (contaminate}
+ Contamination Reduction
« Support (noncontaminated).

B.3.1 Exclusion Zone

" The Exclusion Zone is the innermost area of the three

concentric "areas" and is considered to have contaminated
materials present. Within this area, the prescribed
protection must be worn by personnel. An entry checkpoint is
established at the periphery of the exclusion zone to control
flow of personnel and equipment between contiguous zones, and
to menitor that the procedures establlshed to enter and ex1t
the zones are followed. . _

The Exclu51on Zone boundary will be establlshed initially on -
the presence of the chemicals of concern within the area.
Subsequent to initial operations, the boundary may be
readjusted based on observations and/or measurements. The
boundary will be physically secured and posted and access w111
be limited.

8.3.2 Contamination Reduction zone

Between the Exc1u51on and the Support Zone is the

‘Contamination Reduction Zone (CRZ). - This zone provides an

area to prevent or reduce the transfer of chemicals of concern
that may have been picked up by personnel or equipment
returning from the Exclusion Zone. All decontamination
activities occur in this area. The boundary between the
Support Zone and the CRZ is the contamination control line.
This boundary separates the potentially contaminated area from
the clean area. Entry into the CRZ from the clean area will
be through an access control point. ©Personnel entering at
this station will be wearing the prescribed PPE for work in
the CRZ. Exiting the CRZ to the clean area requires the
removal of any suspected or known contaminated PPE, and
compliance w1th the established decontamination procedures.

2680/ Addendum. HSP/NAS ' : 9
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8.3.3 Bupport Zone

The Support Zone is the outermost of the three concentric
"areas" and is considered decontaminated, or the "Clean Area."
It containe the field office Command Post for field operations

~and other elements necessary to support site activities.

Normal street or Level D work clothes are appropriate apparel
for this area. e L

8.4 Zone Dimensions

Considerable judgment balanced with practical work
considerations will be used to ensure a safe working area for
each zone. Physical and topographical barriers may constrain
ideal locations. Zones will be established on site after work
areas are determined to allow enough room for all equipment
and personnel. When the zZones are established, the Alameda
County representative will be notified to inspect the work
zones. = Field/laboratory measurements may assist in
establishing the control zone distances. When not working in

areas that require the use of chemical-resistant clothing,

work zone procedures may still need to limit the movement of

- personnel and retain adequate site control. -

8.5 Decohtamination Procedures
8.5.1 General '

As part of the system to prevent or reduce the physical
transfer of chemicals of concern by people and/or equipment
from the Site, procedures will be instituted for
decontaninating anything leaving the Exclusion Zone and CRZ.
These procedures will include decontamination of personnel,
protective equipment, monitoring equipment, cleanup equipment,
etc. Unless otherwise demonstrated, everything leaving the
Exclusion Zone should be considered contaminated.

Decontamination is addressed in two ways: the physical
arrangement and control of contamination zones, and the
effective use of decontamination procedures. The
decontamination process uses cleaning solutions, followed by
rinse solutions. Used solutions, brushed, sponges, and
containers must be properly disposed. In general, :
decontamination at the Site may consist of rinsing equipment,
personnel, etc., with a detergent and water solution.

Rgusable decontaminated PPE will be stored for air drying. 
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8.5.2 Decontamination S8olutions

Description _ Usage
3 cups Alconox or : Light contamination

TSP to 5 to 8 gallons of water

Commercial Detergent- Organic contamination
Full strength or diluted

As with all alkaline cleaners, continuous or repeated contact
with the skin should be avoided. 1If an employee’s skin
becomes contaminated, he/she will move to the decontamination
area and remove contaminated clothing, and wash with a mild
soap/detergent and water to remove any contaminant from the
skin. He/she will then seek first aid treatment.

A rinse solution will be used to remove the contamination
solution and neutralize any excess decontamination solution.
All personnel will follow these decontamination procedures:

T 1. When entering from the Exclusion ZOne, remove heavy soil,

as necessary, from boots, gloves, and clothing by using a
towel or hose before enterlng the CRZ.

2. At the decontamlnatlon area, step 1nto a decontamlnation
tub(s) and brush boots and gloves clean.

3. Remove dispoeable suit and discard in proper contalner.
4, Step into a rinse tub(s), then remove boots.

5. Remove outer gloves and properly dlSpOSe.

6..'Remove respirator and hard hat.

7. Remove inner gloves and dispose of properly.

Decontaminatlon procedures may be modified, if necessary, with
the approval of the Health and Safety Director. :

8.5.3 Personal Decontamination During Medical Bmergencies

In the event of personal 1njury, first aid personnel must
decide if the victim’s injuries are potentially the type that
would be aggravated by movement. If there is any doubt, or if
the victim is unconscious and cannot respond, no attempt
should be made to move the victim to the decontamination area.

| 2680/Addencum.HSP/NAS 11




LEVINE-FRICKE

only off-site paramedics may move such victims. TIf the

paramedics approve, the victim’s. PPE will be cut off in the

CR%. If the decision is made not to remove the victim’s PPE,
he/she will be wrapped in a tarp or similar cbject to protect
the ambulance and crew during transport. If the victim is

‘contaminated with material that threaten to cause additional .

injury or immediate health hazards, the PPE will be carefully
removed and the victim washed appropriately. S

8.6 8ite Becurity

The work will be performed on weekends, when the garage is
closed. If it is necessary to continue any work on weekdays,
the Alameda County representative will be consulted to
determine the extent to which the garage must be shut down.
Fencing will be used to secure the gas tank area and prohibit
unauthorized access. Trench plates will be used to cover the
excavations at the end of each day. - ' B :

At a minimum, all visitors entering the Exclusion Zone and the

~ CRZ must wear the protective clothing and equipment worn by

LevinesFricke personnel. Permission to enter the work area -

. must be obtained from at least one of the personnel named in

Sectioh 7.0. Visitor’s name and purpose of visit will be :
recorded in the field notes. ’ '
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3.0 APPROVALS

9 1 LevinesPricke Personnel

LEVINE-FRICKE

This HSP Addendum 1, covering activities at the Harrison
Street Garage Site in Oakland, Callfornla, is approved by the
followzng personnel.

' Shari A. Samuels

Health and safety Director

John Sturman, P.E.

Project Manager

" Thomag M. /Johnson, R.G. . .
e Reviewer

Dr. M Jokeph-F&dg£3¥_B§IH'
Certlfied Industria gienist

26807 Addendum. HSP/RAS
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9.2 Contractor and Subcontractor Personnel

Contractor and Subcontractor Agreement:

1. The Contractor certifies that the following personnel to
be employed on the Harrison Street Garage Site have met the
requirements of the Federal and California OSHA Hazardous
Waste Operations and Emergency Response Standard 29 CFR

1910.120 and GISO 5192.

2. The Contractor certifies that in addition to meeting the
OSHA requirements, it has received a copy of the HSP and this
Addendum 1, and will ensure that its employees are informed
and will comply with both OSHA requlrements and the guidelines
in this HSP.

3. The Contractor further certifies that its representatlve
has read, understands, and will comply with all prov151ons of
the HSP and this Addendum 1, and it will take full ’
responsibility for the health and safety of its employees.

Contractor = Signatur Date

: ! 2680/Addendum, HSP/NAS 14




TABLE 1

EXPOSURE LIMITS8 AND
SELECTED CHEMICALS OF CONCERN
HARRISON STREET GARAGE SBITE

OAKLAND, CALIFORNIA

OSHA PEL
1 Chemical Compound (ppm unless noted)
J Barium 0.5%
! Benzene 1
5 | Bromodichloromethane NA
Chloroform 2
J f chromium ' ' 1*
. o Ethylbenzene 100
] | Lead | 0.05 *
S | Mercury 0.01 *
. Methylene Chloride 500
B o ' PCBs : 0.5%
i | PCE 1 ___100
}— 'Selenium ' 0.2 *
] , TCE 100
. Toluene . | 100
] [  TPH as diesel : NA
: , - || TPH as gasoline 300 E
ﬂ===§¥lene B : _ 100 “

Notes: :
i PCB - Polychlorinated biphenyls
PCE - Tetrachloroethene
1 TCE - Trichloroethene :
| TPH - Total petroleum hydrocarbons
PEL - Permissible Exposure Limit
ppm - parts per million
* - noted in milligrams per cubic meter
NA - Not Applicable
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Task

TABLE 2
AIR MONITORING STRATEGY

Constituents
of
Concern

Instrument

Frequency

Area: Sump and Lift Area/

Gascline Pump Ares

Seil boring sampling and
excavation

Benzene, toluene,
ethylbenzene, xylenes,
bromodichloromethane,
PCE, TCE

PID (With appropriate
lamp; see Appendix C)

and OVA

Sensidyne pump and
benzene tubes

At start of work and 30
minutes to continuously.

Every & hours or if PID
or OVA detect 50 ppm.

Monitoring weli
installation

Benzene, toluene,
ethylbenzene, xylenes,
bromedichioromethane,
PCE, TCE

PID/OVA

Sensidyne pump and
benzene tubes

At start of work and 30
minutes to continuously.

Every & hours or if PID "
or VA detect S0 ppm.

Monitoring well survey

Benzene, toluene,
ethylbenzene, xylenes,
bromodichloromethane,
PCE, TCE

PID/COVA

Sensidyne pump and
benzene tubes

$tart-up of work at each
well location.

Every & hours or if PID
or QvA detect 50 ppm.

Monitoring well
development

Benzene, tolu&\e,
ethylbenzene, xylenes,

PID/OVA

Start-up of work at each
well location.

bromodichioromethane,
PCE, TCE . Sensidyne pump and Every 4 hours or if PID
benzene tubes or OVA detect 50 ppm.
Ground-water sampling Benzene, toluene, PID/OVA Start-up of work at each

ethylbenzene, xylenes,

Llocation.

Excavation activities

sampling pump
{according to NIGSH
Method 5503; see

bromodichloromethane,

PCE, TCE Sensidyne pump and Every 4 hours or if PID
benzene tubes or OVA detect 50 ppm.

PCBs sXC pers'onal air One B-hour sample will

be collected the first
day of activity

Area: Basement

Appendix D)

Soil sampling and
excavation

Senzene, toluene,
ethylbenzene, xylenes,
carbon monoxide,
flammable vapors,
oxygen levels

PID/OVA, CO meter,
end 0, meter

Sensidyne punp and
benzene tubes

At start of work and 30
minutes to continuously.

Every 4 hours or if PID
or OVA detect 50 ppm.

l-ionitoring well
installation

Benzene, toluene,
ethylbenzene, xylenes,
carbon monoxide,
flammable vopors,
oxygen levels

PID/OVA, CO meter,
and 0, meter

Sensidyne purmp and
benzene tubes

At start of work and 30
minutes to continuously.

Every 4 hours or if PID
or OVA detect 50 ppm.

Monitoring well survey

Benzene, toluene,
ethylbenzene, xylenes,
carbon monoxide,
ftammeble vapors,

oxygen levels

PID/OVYA, CO meter,
and O, meter

Start-up of work at each
well tocation
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| TABLE 2
| AIR MONITORING STRATEGY
Constituents ‘ “
of
Task contern Instrument Freguency
i ) Monitoring well Benzene, toluene, PID/OVA, CO meter, Start-up of work at each
development ethytbenzene, xylenes, and 0, meter well location

flammable vapors,
oxygen levels

Sround-water sampling Benzene, toluene, PID/OVA, CO meter, Start-up of work at each
! : ethylbenzene, xylenes, and 0, meter well location

flammable vapors,
oxygen levels

Excavation activities PCBs SKC personal air One 8-hour sample will
sampling pump be collected the first
{sccording to NIOSH day of activity
. Method 5503; see
s ) ) Appendix D)
PCE - Tetrachloroethene
. TCE - Trichloroethene
PCB - Polychlorinated biphenyl
| PiD - Photo ionization detector
‘ OVA - organic vapor analyzer
|

;-_——‘*’: evnimsangl
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LEVINE-FRICKE

CHEMICAL DESCRIPTIONS OF THE CHEMICALS OF CONCERN
Barium

The soluble barium salts, such as the chloride and sulfide,
are poisonous when ingested. The insoluble sulfate used in
radiography is not acutely toxic. The chromate is a human

carcinogen. Some salts are skin, eye, and mucous membrane

irritants producing dermatitis.

The Permissible Exposure Limit (PEL) for barium is 0.5 mg/n?.
Benzene

Benzene is a clear colorless liquid. Exposure to high
concentrations (3,000 parts per million [ppm]) may result in
acute poisoning, characterized by the narcotic action of
benzene on the c¢entral nervous system. Chronic poisoning
occurs most commonly through inhalation and dermal absorptlon.
Benzene is also a recognized carcinogen.

The PEL for benzene is 1 ppm.
Bromodichloromethane

Bromodichloromethane is a colorless liquid. Short-term
exposure to high concentrations of bromodichloromethane may be
narcotic. Bromodichloromethane is classified by the U.S.
Environmental Protection Agency as a Group B2, probable human-
carcinogen.

The PEL for bromodichloromethane is 200 ppm.

Chloroform

Chloroform is a colorless liquid with a pleasant, sweet odor.
Short-term exposure to chloroform vapor may cause headaches,
drowsiness, vomiting, dizziness, unconsciousness, irregular.
heart beat, and death. Liver and kidney damage may result
from exposure to chloroform vapor.

The PEL for chloroform is 2 ppm.

Chromium

Chromium is a greenish-blue, odorless sclid. Exposure to
chromium has been associated with lung changes in workers
exposed to chromium alloys. Chromium dust exposure may cause
minor lung changes.
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The PEL for chromium is 1 mg/ml

Diesel Fuel

Diesel fuel is a gas oil fraction available in various grades
as required by different engines. Composition of diesel
varies in ratios of predominantly aliphatic, olefinic,
cycloparaffinic, and aromatic hydrocarbons, and additives.

Ingestion of diesel can lead to systemic effects such as
gastrointestinal irritation, vomiting, diarrhea, and in severe
cases, drowsiness and central nervous system depression,
progressing to coma and death. Aspiration of diesel fuel can
cause hemorrhaging and pulmonary edema, progressing to

- pneumonitis and renal involvement.

Ethvylbenzene

Ethyibenzene is a clear, cdiorless liquiad. Exposure to high .

-~ concentrations of ethylbenzene vapor may result in irritation

of the skin and mucous membranes, dizziness, irritation of the
nose “and throat,. nd a sense of constrlctlon of the chest.

»The PEL for ethylbenzene 1s 100 ppm.

Gasoline

Gasoline is prdduced.ffom'fhe light distillates during
petroleum fractionation; its major: components include

wparaffins; olefins, naphthenes, aromatics, and recently

ethanol. Gasoline also contains various functional additives

-as required for different uses, such as antiknock fluids,
antioxidants, metal deactivators, corrosion inhibitors, anti-
“icing agents, pre-ignition preventors, upper-cylinder

lubricants, dyes, and decolorizers. Lead additives in

‘particular were widely used in gasoline until the introduction

of vehlcle catalytlc converters.j

Mild cases of gasollne 1ngest10n can cause inebriation,
vomiting, vertigo, drowsiness, confusion, and fever.

_ Aspiration into the lungs and secondary pneumonia may occur

unless prevented. Gasoline can cause hyperemia of the
conjunctiva and other eye disturbances. Gasocline is a skin
irritant and a p0551ble allergen. Repeated or chronic dermal
contact can result in drying of the skln, 1e51ons, and other
dermatologlc conditions. -

The PEL TWA for gasollne is 300 Ppm. The PEL STEL is 500 ppm.
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Lead

Lead (inorganic) is a bluish-white, silver, or gray odorless
solid.

Short-term exposure to lead can cause decreased appetite,
insomnia, headache, muscle and joint pain, colic, and
constipation.

The PEL for lead is 0.05 mg/ml

Mercury

Mercury is a silvery, mobile, odorless liquid. Short-term
exposure to inhaled mercury vapors may cause headache, cough,
chest pains, chest tightness, and difficulty in breathing. In
addition, it may cause soreness of the mouth, loss of teeth,
nausea, and diarrhea. Liquid mercury may irritate the skin.

The PEL TWA for mercury is 0.1 mg/m?.
Methylene Chloride

Methylene chloride is a colorless liquid with an odor similar
to chloroform. ' '

Methylene chloride is an anesthetic. Short-term exposure to
methylene chloride can cause mental confusion, light-
headedness, nausea, vomiting, and headache. ' Continued
exposure may cause increased light-headedness, staggerlng,
unconsciousness, and death. High vapor concentrations may
also cause irritation of the eyes and respiratory tract.
Exposure to methylene chloride may make the symptoms of angina
worse. Skin exposure to the liquid can cause irritation. If
the liquid is held in contact with the skin, it can cause skin
burns. Splashes of the liquid 1nto the eye can cause

~irritation.

Methylene chloride is classified by the U.S. Environmental
Protection Agency as a Group B2 probable human carcinogen.

The PEL for methylene chloride is 100 ppm in air.

Perchloroethylene (PCE)

PCE, also known as tetrachloroethylene, is a colorless liquid
with an ether-like odor.
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Short-term exposure to PCE may cause headaches, nausea,
drowsiness, dizziness, incoordination, unconsciousness,
irritation of the eyes, nose, and throat, and flushing of the
face and neck. In addition, it may cause liver damage with

"such findings as yellow jaundice and dark urine. Liver damage
" may become evident several weeks after exposure.

PCE is c1a551f1ed by the U.S. Env1ronmental Protection Agency

as a Group B2 probable human carcinogen.

The PEL for PCE is 25 ppm in air.

Polgchlorinated Biphenyls {PCBs)

PCBs pale'yellow viscous liquids with a mild hydrocarbon odor.
Exposure to PCBs may cause irritation of the eyes, nose, and
throat, and an acne-like skin rash. It also may injure the

. liver, resulting in such effects as fatigue, dark urine, and

yellow . jaundlce. 'Skin irritation may result from repeated
skin contact ' o

'The PEL for PCBs is 0 5 mg/m

Selenium_j'

5 Selenlum is a black gray, or red odorless solid.

Prolonged;exposure to selenlum can cause paleness, coated

' - tongue, stomach disorders, nervousness, metallic taste, and a

garlic odor of the breath. Fluid in the abdominal cavity,
damage to the- 11ver and spleen,_and anemia have been reported

cin- anlmals. _ _
;TheuPEL TWA for Seleniuh is 0.2'mg/ﬁﬁ.
: richloroethene (TCE)

"TCE is a colorless 11qu1d with a sweet odor similar to

chloroform.

Short—term-inhalation exposure to TCE can cause drowsiness,
dizziness, headache, blurred vision, incoordination, mental
confusion, flushed skin, tremors, nausea, vomiting, fatigue,

‘and cardiac arrhythmia. Irritation of the skin, mucous

membranes, and eyes also can occur.

TCE is classified by the U.S. Environmental Protection Agency
as a Group B2 probable human carcinogen.
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The PEL for TCE is 50 ppm in air.

Toluene

Toluene is a colorless liquid with a benzol-like odor.
Inhalation of high vapor concentrations may cause impairment
of coordination and reaction time, headaches, nausea, eye
irritation, loss of appetite, a bad taste, and lassitude.
The PEL for toluene is 100 ppm.

.gxlenes

Xylenes are clear, colorless liquids. Exposure to high
concentrations of xylene vapor may result in eye and skin
irritation. Eye irritation may occur at concentrations of
about 200 ppm.

The PEL for total xylene is 100 ppm.
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APPENDIX B

'  HEALTH HAZARDS ASSOCIATED WITH SOIL CONTAINING
ELEVATED CONCENTRATIONS OF MERCURY
|
|
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M. Joseph Fedoruk M.D., Inc.

Diplomate American Board of 1401 N. Tustin Avenue Medicine
Preventive Medicine, Suite 240

‘ certified in Occupational Medicine Santa Ana, California 92701 Toxicology
‘ Diplomate American Board of Toxicology Telephone: {(714)550-7211 ,

| Certified Industrial Hygienist FAX: (714)550-7215 Exposure Assessment

June 21, 1991

. Ms. Shari Samuels

| Levine-Fricke

| 1900 Powell Street

| Emeryville, California 94608

Regarding : mercury exposure potential at Oakland remediation project.

Dear Ms Samucls

O " The purpose of thls letter is to provide you wrth my opinion regardmg the potennal health hazard
| .. that soil containing mercury at concentrations of 70-80 ppm poses to remedlanon workers ata
S Izvme-Fnckc pm;ect m Oakland, Cahfonna. - _ _

‘ R The potennal health hazard of thls mercury containing soil to mdustnal workers can be assessed by
- . determining the airborne concentration of mercury that could be produced from remediation
| -~ activities at this site which disturb the soil and comparing this predicted concentration to the
- industrial exposure limit for mercury To be conservanve an assumption wrll me made that the
| ) soil contains 100 ppm. of mercury. _ :

: Smce no specrﬁc mformanon is avallable regarding the form of mercury which is present in thc :
l soil, for the purpose ‘of this assessment it will be assumed that the soil contains alkyl mercury .
. 'compounds. - Alkyl mercury compounds have the lowest Threshold Limit Value (TLV) of 0.01
-, - mg/m3 (10 ug/m3) for an eight-hour time-weighted average of all mercury compounds. The
| 1 -+ Cal/OSHA Permissible Exposure Limit (PEL) for alkyl mercury compounds is also 0.01 mg/m3
- for an elght-hour time-weighted average. By contrast the TLV for aryl and inorganic mercury
compounds is 100 ug/m3 for an erght—hour nme-werghted average and 50 vg/m3 for all olher
. meraary forms. _

The first srep is to 1denufy the concentration of mercury that is present in 1 mg of soil.

!  The concentration in the soil is assumed to be 100 ppm, therefore:

100 ug/g = 0.1 ug/mg

Therefore 1 mg of soil will contain 0 1 ug of mercury assuming the soil contains 100 ppm or 100
mg/kg of mercury

, ' The next step is to identify what airborne concentration of dust could be produced at this site from




et

soil disturbance associated with remediation activities. Although there are no published data
concerning airborme concentrations of suspended soil at various remediation projects it is extremely
unlikely, based upon personal experience, that the ambient dust concentrations could exceed 5
mg/m3. At this ambient dust concentration the airborne concentration of mercury would only be
0.5 ug/m3 which is 1/20 of the TLV or PEL for the species of mercury with the lowest exposure
limit.  Even if the airborne dust concentrations were unrealistically high, such as 20 mg/m3, the
alrborne mercury concentration would still only be 1/5 of the TLV or PEL.

There is no evidence to suggest that airborne concentrations of mcrcury due to airbome suspension
of soil at this site would approach the industrial exposure limit for the mercury, even if the soil -

contained the mercury species with the lowest industrial exposure limit. Therefore based upon

‘information that soil at this site does not contain mercury in excess of 100 ppm, the hazard posed
- by inhalation of this soil is low and there is no evidence to suggest that an‘bome concentrauons of

mercury would exceed any regulated exposure limit.

The site safety plan should ensure that remediation workers utilize adequate dermal protec'ave
equipment to prevent inadvertent dermal absorption of mercury as well as other compounds at this
site. Sumlarly although the airborne concentrations of mercury at this site are anticipated to be very
low, respiratory protection for other compounds at the site such as volatile organic compounds

- will likely be required. ' The site safety plan should include adequate decontamination measures to

avoid inadvertent ingestion of any contaminated soil. The exact level of personal protective

~ equipment that would be requn'ed should be based upon an cva]uauon of exposure potenual to all .
' compounds _ _ _

_- 1 hopc thls mformanon is of use in assessin g thc magmtude of the industrial hazard thai mcrcury. '
- containing soils pose to remediation workers at thxs site. If you have any. further questmns plcasc' ‘
_;"contactmcdn'cctly - _ _ _ _

" Respectfully,

- M Joseph Fedoruk, M.D., CHH, DABT

- Diplomate, American Board of Preventive Medicine, certified in Occupanonal Medlcme
. Certified Industrial Hygienist (Toxicological Aspects) '

- Diplomate, American Board of Toxicology
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APPENDIX 1Y,

B, MOLECULAR JONIZATION POTENTIALS

ARG CEN - I D -
Acctamide .1 F.I.
Acctic acid . 1035 B.L
cetic acld-dy 10.71 E.T.
R“‘"-\-o“acciophenonc .64 9,21 PN
Acelyl bromide 1055 P,
Acelyl ehloride J1.02 ™l
Acridine : 1,78 Pl
Acvslein Acrylomlril:?l,(, i 1091 P
Allyl aleohol 9,67 * Pl
Allylamine 96  EML
Aluminum monanuoridc 9.5 E.l.
Aluminum monoxide . - 9.5 ‘B
Aluminum_lribromide - 122 E.I.
Aluminum trichloride 12,8 TRl
aaminonaphthalens ~ 730 PRI
saminonaphthalene - 7,23 AR
4-aminopyricing 897 ElL
' Z.aminotropons 9,43 E.l.
Ammonla (N~ 1005 B,
P (1) R FAT El
“Ammonla-d, .o 1147 El
Ammoniasdy - 11,52 E.l

10.8

ot HEmEstenn W Wy

-Boron monolodide,

(II) 16.6
(1N 18,
Denzene-d, 9,251
Benzonitrile Tem
Renzo(c)phenanthrene 8,40
Benzophenons 043
Nenzoyl chloride 10,6
Bentoyl Aucride 10,6
Benzylamine 1.56
Denzylmethyl ether 8,34
Benzyne L9
Dicyclo(2.2.1)-heptadlene  8.60 -
Dis-{r-bulyl) amine 7.69
fiis-(2-chloracthyl) ether  9.85
Discyclopentadlenyl
chromium 6.91
Blscyclopentadicny! cobalt 6.2
“Discyelopentadienyl Iron .05
. Discyclopentadienyl
manganese 125
Rlscyclopentadicnyl nickel 7.06
Biscyclopentadienyl
vanadium 1.56
Dls( p-methylpheny!) amine 7.8
Bismuth (Bi)) 8,
Blimuth monosulfide 8.
Dis-{n-propyl) aming 7.84
Bist{/-propyl} amine .1
Gis(rifuoromethyl)
] arsing 10,9
Dis(trifiueromethyl) '
chloroarsine $1.0
Bis(trifluoromethyl) :
- methylarsine. 10,5
Borazine 10.2.
“Boric oxide 132
Borine 10.5
Boron {8} 12,08
Boron dibromide 1.06
. Doron dichlorlde 120
Poron dlethyl 5.98
Toron dihydride .11 -
Doran dilodide | 713
Boron dimethyl 644
Boron monobromide 9,25
Boron monochloride 10,44
Boron muonoethyl a1
Boron monchydride 10.06
8.96
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B, MOLECULAR IONIZATION POTENTIALS {CONT.

——tars rwerBe 3 ey -

Doron monomc!hyl 9,28
poron menoxide 1.0
" Doron tribromlde 9.7
Boron trichloride 12.0
Boron tricihyl 9.0
Boron-trifluoride 15.3
Noron trilodide 9.0
floron trimeihyl - 8.8
Noroxlne 1.5
Bromine (1) 10.55
(1) 19.5
Dromine dilluoride 1.2
Heoming trifluorlde 12.9
. Mromine tetrafuoride (5.6
Rromine monochloride 14!
Bromobenzene 8.58
{-broma-hicycla-{2.2.1)-
heplane 3.90 .
j-bromo-bleyelo-{2.2.2)- .
oelane 9,76
1-bromobutane’ 10,13
2-bromobutane 998
|-bromobinanone 9.54
I.bromos2-chlarocthans 10,6
+ Bromochloromethanc 10,77
Promodichloromethane  10.88
Dromodifiuoromethone 12.0
Aromodurene . 8.0
Bromoethane 10.24-
Nromoethene 9.8

1-brome-4-Nuorobenzene 899

Nromolorm 10,51
1-brame-3-hexanons 9.26
Dromomethane 10.5)
Bromomethyl ethyl ether 10,08
2{bromomethyl)-

propane 10,15
l-bromo-2-methyl :

propan¢ 10.0%.

2.bromo-2-methylpropans 9,89
Isbramopentane 10,10

p-bromophenel 9,04
I-bromopropane -10,18
2.bromopropane 10,08
1.bromogpropens 9.30
3.bromopropene . 9.7
- {-bromoprapyns 0.1
2.bromopyridine™. 9.63
4.bromopyridine 9,94

1 v — o —

E.L
3,
El.
EL
E.l
El
E.L
E.l.
ElL
Pl
Bl
E.l
El
E.l
EL
P.L

EL

E.lL
AR
Pl
LA S

© B

P.J,
ElL
E.l

B

e,
Bl
LAR
Pl
PrL
AN

\ e~bromotoluens

b bromo!hiophcne

| m-bromololuent

PL..

ElL

Pl
Pl
P.L
El.
Rl

COplL

L
[ AR
E.lL
El
Bl

-bromotoluene
Bromotrlﬂuorom:lhlm
1,2-butadiene,
I,3-butadjene (efn)
1,3-butndicne (rrans}

1, }-butadiyne
n-butanal
n-bulane
2,)-bulanedlone

_n-butanoic acid

1-butanol

2-butsnc!

Tulanone

2-butentl

|-butene

2.bulene {cl¥)

2-butene (trans}
Buleneone .
n-butylamine
i-bulylamine

i see-butylamine

1butylamine
N.n-butylaniline
a-butylbenzene
hbutylbenzene
sec-bulylbenzene
;-butylbeniene
n-butyl ethenoste
[-buty! ethanoate
sec-butyl ethanoale
#-butlyl methanoale
Sbutyl methanoate
nebulyl pentancate
2-butylihlophene
l.butyne

2-bulyne
[-butyne-d-ere

Caleium monofivoride
Carbon (Cy)

Carbon (C)
Carbon {C))

Carbon (Cy)

Carbon tcirachlorlde
Carbon tctrafiuoride
Carbon gioxlde (1)

(-

it et T 1 %

8.6}
8,78
3.4
8.67
11,78
9.57
9.07
9.07
10,74
9.36

10,63 -

$.23
10,16
10.04
10,4
9.5
9.13
9.58
913
2,13
9.9%
C ]|
8.70
8,70
1.64
2.5
B.69
8.69
1.6

B.&% -

10,00
9.95
991

10,50

10.46
9,57
8.3

10.18

9.8
9.87

5.
120
12.6
12,6
12.5
A7

<130

13.79
‘226

il

pl,

AN
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" B, MOLECULAR IONIZATION PQTENTIALS [CONT.) . o~ = { s 5. IWOLECULAR IONIZATION POTENTIALS [CONT.)
Carbon disulfide 10076 P, pchlorophenol - 9.07 - - Ly DT T 0 R, | Dichlorodifuores
Carbon monoside () 1401~ PA. | Chloroprene - . .. 88 e 1 O orslehlorlde B metnane TRTRNAN X
o am 7 EL. . |- 1<hloropropsne ~ 1082 cRIL 71 Cyclopropyl eyanide 1.2 - EL Dichlorodiftuaroethene  10.0 E.l
i Carbon moaasulfide 1.8 El 2-chloropropane. “10,78 oA S " s . ‘ " \2- Ichlo;o;[hfm ___,5 -'?_ Pl
Carb baalde - o o PRI T Decaborane 107 ElL }.[ %.- NSNS % s,
on suboalde 10,8 El - | I<hloropropanone - AN N PRSI loh i) El LdighlQroeEnt 1, oo ¢ ‘é
Carbonyl sulfide - a7 - EL J.chloropropens. - 10,04 R RIS SR Degafluorocyclohexent 106 E|l. ] 4hdih B?éclhiﬁd!ﬁh'}'” . I
~ Chlarine (1) 11.48 PJ, "1 lchloropropyne 9,9 ElL oA Decaflvoro-o-xylene 1049 "SR 1,2-dichlaroethene
Tl 210 El . | 2.<hloropyridine 831 EL n-decane i pL oL wemd. 996 Pl
. Chlor!nc‘d:ﬁuonde 11.0 EJ. 1 d<hloropyridine 10.15 £l . 2.decanons 9-”, E.l. -1 Dichlorosthyne 13. E.l
Chlorine dioxide 1.4 E.L : 2-chlorothiophene B.64 Gl i I-decene e 7-5 . U\} | Dichiorofiuoromethane 12,39 Rl
" Chlorine monaxide - 104 E.l, | o-<hlorotoluene 88 DI b ‘Non-decy!aml ne 15457 g, ) Dichloramethane 11,35 Pl
Chiorine trifluoride 10 EL ' m<hlorotoluene 8.83 Pl Dewterum e 14 EX Dichloromethyl methy! :
Chlorine tricaide 117 El pchlorotoluene 889 . gia'\:":}“um "‘10“?';“ 71 Uy, | eher (. 10.25 p.}
o-chloroaniline 79 UV, | Chlorotrifluorecthene 104 El 7 dieamyin 10.18 g1, | he-dichloropropene 10.87 Pt
Chlorobenzene - - 907 i Chiorolriflugromethane 12.8- -~ PL. e Dlaunnelhlm " 9.00 5 1,3-dichloropropane 10.83 P!
l.chloro-2.bromotthane 10,63 P Chromium hexacarbonyl 8,03 Y S ];zomc _ “.9 o ELC 1,1-dichloropropanoné 5.7t P!
Chlorabromoamethane 10,77 AN Chromium monoxlde 8.2 E'.i' a7 gibouncd iZ'O' EL . 1, )-dichlaropropent 9.82 p:|
-2.chloro-1,Y-buladicne 8,79 g, Chromyl ehloride 26 . E l. e .bDr&M;‘_;‘- irlde - H‘]ﬁ . E..T. Dicysnoscetylene 1.4 1L,
j<hlorubutane 10,67 AR Chromyl fuorlde . .~ M0 - gl ~ oo b g;boron dlhyd idedy s EL Dicyanodiscetylene 4 £,
 Zrchlorobutanc 1065 PL | Chrysene - 15 UV L Dihoron gt s el | MNinedecyleniline 7! U,
l-hlorobulanoneg, - - 934 Pl Coronene - 1.6 UM N D'b'zl;g?\ n:onodeulérlﬂc E'.'J-!I.‘? L Dicthoxymethane 9.0 P.
~ Chlorocyanomethane 122. . PRIL - o=cresol 893 El. S D"b on monch dride - 1062 - EL N, N-dicthylecetamide 8.60 "
Chlarecyclopropune 10,10 El | me<resol 898 . EL- l' D;b‘" n nluhydrida yee BN Dlcthylamine 8.01 P,
Chlorodubrompmqthlne_‘10.59 Pl preresol L8971 IZ:I. N S Dibz:z: g:nlnhidrlde-d. B'.Ol RL .N.N—diclhyhnillnc 7.8 U
|-Cdl'!ln0f°.'l.l;1, RN . , : C,lno‘lh‘nc- . !I.N P.l. B L o leol‘un u"lhyd"de ) ‘0‘93 : E'L. . Dhihrlbenunc . g-gﬁ E'
iluorosihane 1198~ PRI Cyanoethene - 1091 Pl ©* Divoron telrahydride-dy 1090 EL.- 1,2-dlgthylbenzens . .
Chlorodifluoromethane 12,45 P.L ‘Cyanoethyns N Bl e e Diboron trihydeide §19  El. “1,3-dlethylbenzene 893 E
L<hlora-2fluoros . P Cyanogen bromide 1195 . “EL" - l Y dodibromobutane 1028 BL Dicthyl c;‘hcrf e 883 P
benzene: - 9088 P _Cyanogen chlorlde 12,49 El Ploromochloromethsne 1059~ Pl NfN'dilct :;'Ldomm — r
<hloro-difwores - Cysnogen lodids 1098 El v Dibromodifuaromethane 11.07  ~ Pals D walfte g8,
hﬁ'\lﬂné'-(: 9 2 " Pl Cyl_nomclhmc 12.22 [LAW . : ‘.‘5dibfoﬂ"|°=|hnn° IO.|9 P.L Du‘lhyl ,ubcw 9'31 - P
|-chlorg-2-fluoro- . v I-cyanopropsne 11.67 Db ) 1,2-dibromoethune 10.30 B o :uorob:nzc:: 9‘15 P
eihene (cfs) M1 PL | Gonebane 039 PLC ' 2-dlbromocthene (i) 945 Pl e :
' by ula ' L
1chlore-2.ord- - C;clghepl:!crlcnc Ig:g Ell "2(;?:‘:":;"?““!“"‘ 946 P chlorocthane RL P
sthene Grant) . 987 PL N<ycloheptylanillne  7.45 UV, Dibromomeihane 1049 Pl | Difuorochloromethane 1245 0
Chloroform N4z PL | Cyclohexsdlene 840 S, : | 3-dlbromopropane 1007 P Ditworocysnomethanc {34
o-chloroiodabenzene 838 ' P | Cyclohexane 988 Rl o line 745 UV, | hldivorat ,
Ch!nrom:lhan:, . ) PRI, . Cyclohexanone ' 9.14 Pl Di'ﬂ'bUlyl ether 918 p.L dibroamocthane 108
Ch[quhylf'h’_’[ Cyclohexene 89S DI o-Dichlorobenzene 901 _ Pl 1,1 difivorocthent 3o
ether e IR P Neeyelohexylanitine 7,45 u.v. m-dichlorobenzene 912 P Difluorod|bromo- 1ot ' i
. chl‘:"mf}h’f.[“f"'hyl R Cyclooctatetraene 1.99 rl p-dichlorobenzene 3.94 Pl methane 1
c;l,cf ; S 10.‘-15 Pl Cyclopentadiene 8,58 5. l,l-dlcmorO-i.l-bll (L pmuoroduch!om—- |
I-chiofgiés: U | cyclopentane <. . 1082 PRI fuoromethyl)<thene 1036 P.L ethene 10,0
m:ll};lprogme‘ - PRI Cyclopentanone 9,26 i3 - Dichlorobromomcihene 10.38 Bl Difluoredichloro- )
; . Cyclopentene 9.01 PL, Dichlorocysnomethane 12,9 El methane 1231 .
N-cyclopentylaniline 7.45 uy. ~ 1,1-dichlorocyclo- Di'nuoroxmthm: u‘is‘ ’
Cyclopropene 104 Pl propane 10,30 Bl Difuoromethylbenzeme 9.4
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, B. MOLECULAR lONIZATlOH POTENTIALS (CONTI y B, MOLECULAR IOHIZATION POTENTIALS [CONT.
N.N-df.n.hcx Ll N — — e xebgm o mmte—— i Nee s w tmwmlEETEEY L.
Dih)’dmpyu: nilne ;;4 :’JIV‘ g:ﬂggis‘ﬁz;ﬂ:dimmm 103 El, Eihyl trichloroacciate 10.44 PI i chnuoruuccmnc 11, !I
Diimide . 9.83 EIL tetrachloride 9,36 Bl Elhyne 1.4l 7 Pl Hexatluorobenzent V.34
V. Dijodomethang 93 . PR N,N-di-s-propylanillne 7'” ohe l Ethyne-d; 11,39 EL | ‘chul\uoropropcnc 1.}
Dikelene 9.4 E.l, D;'mpropyl disulfide 8'27 LY. Ellhynylbcnzcnc 3.42 PL Hexamethylbenzene 155
Dilithium [edide 8.5 E.l, Di-n-propyl ether 9'27 P Ferrous chloride , Hexamelhyleneiming L
Dilithium oxide 6.8 E.L Di-l-propyl ether 5,20 ]1:-;- (monomer) . .S gl | Mmhesde IU.II
Dime¢thoxyboring 4,46 El Di-s-propyl sulfide’ 830 L Ferrous chloride _ 1 L-hexanone 9-16
1,1-dimethoxycthane 9.65 Pl Dislticon dloxide 100 - El (dimer) 10.5 EL | l';'s'hcm”m : z'_',b
Dimethosymeihans 10,00 Bl Disulfur monoxide 103 El Fluorene 8.61 EL ;'h“““‘( } 016
N.N-dimethyliceumide 881 PE | 2,3-dithlabutane 846 PL Fluarine 133 RL e e 613
Dimethylamine 824, Pl 3. 4-dithishexane 8.27 P o-fuoroaniline 2.98 pi, , Jhexene {””"’1‘,) -
N, N-dimethylanlling " 114 Pl N.'ﬂ'dOdﬁcyl‘n“[ng 7'5 + m-Nuorvaniline 7.90 PL J'h"“"ﬂ"'sjl_'yn‘ 3";6
Dimgihylarsine 9.0 E.L Durene 8.03 P p-luoroaniline 7.82 P | N-n-hexylaniline o
23-dimethylbutadiens 872 P, - P, Fluorobenzehe 920 Pl Hydraziné i uc)}'x
s € 3.2-dimethylbutane 1005 P id-cpory-l-butene  ~ 57 El Fluorocyanomethane 1.0 EL Hv‘jmm'c act e
o 2.3dimethylbutane . 1001 Pl I,2-cpoxypropane 981  EL { I-fuoro-1, 2- ! vy O romide (1) 11,62
R =y33dimehylbutenone 917 ~pr, | Ethanal 1021 P ! dibromoethane 1075 P, o Hydrogen bromuce “:) e
O N\ “23dimethyldbuiene 80 P Ethane 11,65 P , Fluorocthene 1200  EJ Hodrogen chloride (1) 1274
ov o Dimethyl chloroansine . 9.9 g1 | Ethaned, 1,0 ElL i Fluoroethene 1037 P, yerogs Y
ot Syer® Dimethyigiulfice 846 P Ethanole acld 1035 DL Fluoroform 184S, odropen cyanide (1) 1073
- N _Dimethyl ether ... 10,00 Pl Kthanoie ncid-d, 1071w, Fluoremethanp! 114 rt. ydrogen € al .,;,"'
NN-dimethylformumide - 9.12  p, | Emancl 1048 P ' Fluoromeihane 1230 - S i pyygropen disullid Do
23dimethylfuran o 80)  EL | Chenold{oD) 1045 E o-lluorophenol P YRR A R e
. )S-dimethyl-d-heptanone 9.04 Pl Ethene 10,51 Pl YT e flucrotoluens 8.91 Pl Hydrogen '.u:.”d" oW
1 1-dimethythydrazine . 8.2 E.l. Ethene-d, 10,52 * &, - meNuarotoluene 2.9 Pl Hydrogen fadide (1 1?"
lzdimethylhydrazine 775 EL, | Cpyiamine 886 Pl p-uorotoluene AL S 1
Dimeihyl mercury  8.90 E.l N<thylaniline 7.5 A Fluorotribromomethane 10,67 £, Hydrogen pclm’f:f” ':"' '
2,2-dimethyl-3-pentancne 8,98 Rl - Ethylbenzene 8.76 AN Fiuorotrichloromethane 11,77 Pl :yjrogen ::1:255.:4 ‘j:f.
ﬂw:;\(m{ \ d_Z..l-dimc!hylpropmc 10.38 1 El:yi boron diﬂuorldc 11.8 E.l Fluoratriluoromethyl- Hyd;zg: sulﬁdcc ' w'.m 25
AN Dfmclhylwlﬁdc . 8.69 P, thyl bromide 10,29 (AN ' benzene 9,12 P.l. yd ide-d w'” .
™A Dimcthyt sulfoxide B85 L, Ethyl bromoacetate. 10,13 NAR Formumide 10.20 Pl Hydrogen sulli C VL .
LP wnbwowwn Dimclhyliriﬂyaromlhyl Ethyl wu-bromobulancate 985 ...B.L , - Formic acid 11.08 PL Hydrogen tc:;urfjc ) :).l.lu
T B arsing’ .82 El 2-cthyl-I-butene 9.21 EL ; Formic acid-d, 11.57 E.l, ? ﬂom y 'fsr" S ;;3
pesed o™ Dimeihyl zine - 585 g1, | Cthylehlorlde 1097 P Furan 88 Pl -hydroxypyridine 7
v pan et Dinltrogen diffuorlde 1.1 ElL Ethyl chloroacetate * 1020 Pl urrurn{ 9,21 Pl Indene .81
Dinitrogen L Ethyl decaborane 9.0 E.l, g\n\é a\_\u_lcb- lo.9 Todine 9.2%
tetafiuoride i 12,0 gr | Bthyldisulfane 9.4 Bl galaclose 4 EI. Jodine difiworide 10.7
N N-di- n-oclyltniﬂm 7.1 Ethylencimine 9.94 ElL Germane 12.3 Bl lodine monabromide Y%
1,3-dioxane S IO.IS g'lv' Ethylene oxlde - 10,565 Pl Germanium tetrachloride 11,50 EL" toding monoshloride m:”
Vedioane . 9:” . P:I: -Egt;y: ¢thanoate 10,10 Pl glcr‘mu.nlum tetrameihyl z; Ell fodine pentaliuoride 139
Diphenyl. - . - . 821 Pl thy} hexanoae 261 PL B v odine leirafuoride  14.5
e Ethyl lodide 9.1) Bl Glycine 9.5 El, N )
D'th)'llm{m 4 WY, Ethyl [sothic o lodine trifturide 4.7
 Diphenylbutadiene T UV | B eepyenete 9.00 Pl n-heptane 1007 P | lodobenzenc K73
. Diphenyldecapentacne 7.4 Uy, Elh;l m::&:i;;:c g'” P.I. ' h \2 -heptanone 9.13 P.L 1-iodabutans v.2l
Diphenythéxadicne . 8.2 U, | Byl nltrate :lg; P : . %-hepludone 913 Pl 2-iouobutune 941
Diphenylhexalriene N uy, Ethyl propanoats 10'00 ;: ] -heatene AL ElL lodoethane :t..\\
Diphenylocistetraens 7.5 UV, 2-cihylihlophene 8.8 E'I' o Neste hcplylanlilnc 1.5 uy I.O.dun\clhunch l ;‘i:
Diphosphine - - Y EL Fthy! thincysnate 9'5" I'.l‘ -, I 1,3 hcxndfcnc 9.51 E.I I.!odo-l-m:i ¥ prup?nc o~
RS ; L0 2 4-hexediyne 10.65 s. Zviodo-2-methylpropune U2
' B ‘., o Ot {4 oA ‘;’ﬂ-af 12,9 ,
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N N-di-a-hexylanlline
Dihydropyran '
Diimide .
Diipdomethane -

- Diketene

Ditithium lodide
Dilithium oxide
Dimethoxyboring

1 1dimethonyethane
Dimethozymethans
N, N-dimethylacetamide
Dimethylamine

N N-dtmclhylanillne
Dimethylarsing. =™
2 l-dtmelhylbuudicne
2 Idtmcthylbulmc
2,)-dimelhylbutane &

_93 I-dimcthylbutanons . .

'2,3-dimethyl-2-butene -

. Dimethy! chloroarsine -

Dimethy) disulfids
Dimethyl ether

N N-d;melhylronﬂgﬂde

- 3,3-dimethylfuran -

1 1dimethylhydrazine . . 8,12
t 2-dim¢|hyihydrmna 71.75
Dimethyl mercury.- - i
23-dimethyl-3- pcnunone 8.98 .
2 I-dlmcthylpropanc 1038
“Dimethy] sulfide - .25 869
Dimethyl sulloxide -~ 885
Dlmclhyllnﬂuoromclhyl :
- arsing . 92 ‘.L,'
Dlmelhyl zinc' - 8.86
Dinitrogen d:ﬂuoridc BRLE|
Dinitrogen,: . s
tetnfluoride 1o 120
N Ndln-octylanlline . - Tl
L -diokane . - 108
L ddloxane L. 903
Diphenyl BT I 5 |
Diphenylaming = 7+ 74
Diphenylbutadiene .15
Diphenyldecapentaene 7.4
Diphenylhexsdicns 8.2
Diphenylhexatriene 1.6
Diphcnylocmelnme .3
Dlpholphmc R *

1.4
8.4
9.83

AL

9.4
875

6.8 .

. 446
9,65

. 10,00
8,81 -
B2

" T4

'. _‘-_.9.0-'

890 -

942 "
- 801
; JS-dimclhyI-d»hepunonc 2.04

[A'A

Pl
ElL
Pl
E.l,
ElL
E.L
ElL
Pl
Pl
PIII
Pl
P

E'Il

B,
Pl

P.IL .
R

Rl
E.L

B L
B P
P
EL .
Pl .
Bl
EI,
El ..
Rl -

Pl
P.1,
HAN

E.lL

E-I- .

ElL

EL
u.y.
EJ.
Pl
Pl
vy,

Uy,

Uy,
uv.
Uy,
[SA'S
E.L

Diphosphorusdlarsenide
Diphosphorus
tetrachloride

N, N-dl-n-propylaniline
Di-a-propyl disulfide
Di-n-propy! c\her
Di-l-propyl ether - .
Di-n-propyl suifide’
Disilicon dloxide -
Disulfur monoxide

2. 3-dithiabutane ..
"3 4-dithishexane " -

_ N-n-dodocylnnillnc

-cpoxy-l-bulene -
. Il-epoxypropanc
Ethanal * :
'Ethane
Ethaned, -

“| Ethanole acld""

~ Ethanoic acld dy.
-Ethanot
“Erhanold,(OD)’
Etheng
Ethene-dy
Eihylamine
. N<ihylanltine:
Ethylbenzene . .
Ethyl boron dlﬂuorldc E
Ethyl bromide
Ethyl bromoaseiate
Ethy! w-bromobulanaats
2-¢thyl-)-butene -
. Ethy| chloride
Ethyl chioroacetale *
Ethyl decaborane
Ethyl disulfane
Ethylencimine
Ethylene oxide
‘Ethyl ethanoste
Ethyl hexanoate
Ethyl lodide
Ethyl isothioeyanale
Ethyl merceptan
Ethyl methanocate
Bthyl nitrate
Ethy! propanoale
2-ethylthlophene
Ehyl thlocyanate

-(.’"‘“L'-_,-f“ - -)l'f\".qi‘

Eh[m el Jmt S ' e

103 .

9.36 -

118

827
29,27
. 920
830"
100 -
10,) -
C 846
§.27

9,94
10.565
10.10

9,67

2.3

9,10

9.29
10,61
11.32
10.00

8.8

9,40
2,3

RE :A N A

- P
ml,
Pl
Pl
_Pnl-. !
P '
Pl -
Pl '
EL -

ne

. S m——

8, MOLECULAR IONlIATlON POTEHTIALS [CONT.]

e bre mTE . o — 1 A

Elhyl lrichloroacctalc - 10,44
Ethyne 1141
"+ Ethyne-d, _ 11.39
- Ethynylbenzene 842
~ Ferrous chloride
{monomer} . 115
Ferrous ¢hlorids ‘
(dimer) 10.5 -
Fluorene 8.6)
Fluorine 157
a-fuoroaniling 1.95
m-Pucrcaniline 790
~ p-Noorounillng 7.8
.- Fluorobeniens o920
© Fluorocyanomethane .~ 13.00
1-fluoro-t, 2- -
dibromoethane 1075

Fluaroethane -

Fluorpethene 1037 -

Fluoroflorm 13,84 -
* Fluoromethanal A

SR XL

‘Fluoramethane :
o 4.66 ¢

g ey ) b

1200 -

.-

P,
ml,

ElL |

P.IL

. EL

El
E.l

Pl

“p-Nuorophenol - ; )
" p-luorotoluent- X ALl
Yo m-Nluorotoluene. - 891 P
7 psMuorotoluene o N R A
" Fluorolribromomethane 1067 . Pl
‘Fluorotrichloromethane 11,77 . P.L
Flyorotrifivoromethyls- - SRR
benzene 9.12 P.I,
Formamide 1020 - P,
Formic acid 11,05 P.L
Formic acid-d, 11.57 E.l,
" Furan B.89 LB
urlura 9.2} Bl
g\ n\dla\E CL-L o9
-galactose l 9,1 ElL
Germane 12.3 E.l.
Germanium tetrachloride 11,50 ElL
Geemanium tetramethyl 3.2 E.I
d-glucose 3.8 E.l
Glycine 9.5 E.l
n-heplane 10.07 P
."\'2 -heptanone 9.1} P.I
* d4.hepladone 912 . Pl
1:heptene 9.54 i S
Nen-heptyleniline 1.5 U.v.
) b hexndient 9.51 E.li
2 {-hexndiyne 10.65 5,

chlluuruncctonc IR Bl
Flexaluorolbenzene PRy
Hexalluaropropene 0.3
*Hexumelhylbentene 1,85
Heaametliylencimine k.76
n-hexane 1017
2-hexanone 934
“1,3,5-hexatriens 5.26
-hexene " 046
2-hexene (irans) Y16
J-hexene (rruns) 912
3-hexene-1,S-diyne 9,44
Nen-hexylaniling 1.5
Hydrazine 4.00
Hydruzoic acid 10.3
Hydrogen 15427
tHydrogen bromide (1) 1h07
{11y 24
Hydrogcn chlaride (hy 134
ty 2.9
Hydrogcn cyanide (1) 1.7
. . (1S I O
Hydroum disulfile - ¢ 102
" Hydrogen Nuoride 15.77
Hydrogen jodide 11 10,38
{1n 4.0
Hydrogen peroxide .4
Hydrogen selenide DR}
Hydrogen selenide-d, ©UKK
Hydrogen sulfide PRI
Hydrogen sublide-d; 10,47
Hydrogen telluride 9,138
Hydrogen lelluride-d, v, 14
4-hydroxypyridine 9.30
Indene 8.8}
lodine 2.1¥
1odine difluaride 10.7
Jodine monobromide 99K
Todine manochioride 14,21
lodine pentaluoride 133
lodine tetrafuoride 14.5
{odine trifluoride w7
Todobenzene 173
J.iodobutane 221
2-iodobulane Y.}
lodoctbanc RN
Jodomethune .34
|.iodo-2-methylpropane  Y.0K
2.iodo-2-methylpropanc YUl
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B, MOLECULAR IONIZATION POTENTIALS (CONT.}

]

lodopenaborine 1.1
1-iodopentans 8,19
1-lodopropance 9.26
2.lodopropans 9.17
c-lodotoluene 3.62
. melodotoluens 3.6l

p-lodotoluens B.50
lron penumbonyl 7935
Irolewsineg 9.3
Isaprene 8.843
1sathlocyanic acid 10,4
Kelens 9.61
Lanthanum monoxlde 4.8
Lead tetramethyl 8.0
Lithlum (distomic) 495
Lithium iodide 8.55
Lithium oxide 6.8
2,)-lutlding 8,85
2.4:-1utldine, B.85
2,6-luudmc 5.35
Mu,n::lum da.cyc!o~ w
" pentadienlde 1.6

Malele anhydride.
Mercurie chlorlde .

Mercury dimethyl, :
Metaboric acld 12,6
Methanal: 5 10,87 -

Mcthm,_;lod 1083
Methanal 10,50 °
Methen 12,98 -
Methang-d; 13125
Methane-dy - 1314
Melhanesd, 1318
Methane-d; 13,19
Methanole acld 11,08
Methanole asid-d, 1157
Metbunol - 10,85 .
Memmol-d,(on) 11,04
Mcihlonine - o098
N-mlhyhulunldc -

N-methylaniling -, 7.8
Methylamine - - © - B.97
pmeihylaniline : 314
Methylarsing's - .. - 8.9
Mehylazide =7 T 98
_ Meihyl benzoate ¢ 10.0
Methyl boron
diflucrlde - 12. 54

medhyl: MW\&C loi3s

El
rL
PL

ORI
AR

(A8
P.L
P.L
El,
Pl
E.l

S-

El
E.L
£

ElL
El
Pl
PRI,
Pl

E.L
P.1,
El
E.L,

ElL

E.l,

B
P,
R . P
R
El,

B,
El
Pl
EL.
Bl

ElL’
-El.

P.L

'PvIo

L
E.l
E.L

EL

El,

E.l.

Methy! bromide
2-methyl-1,3-butadiens
2-methylbutanal
J.methylbutanal
2-methylbutane
Methyl a-butanonte
Methyl butanosate
J-methyl-2-butanons
2.methyl-1-butens
3-melhyl-1-buigne
2-methyl-2-butene .
-meihyl-l-butyne
Methyl chloride
Melhyl chloroucetate
Methyleyclohexane
4-methylcyclohexene
Meihyleyclepentane

. Methyleyclopropane

Methy} dichloroacetate

* Methyldichloroarsine

Methyl disullanc
Mecihylene chloride
Meihyl ethenoate
Methyl ethyt ether
Mcthyl ethyl suliide
Methyl fiuoride
N-methylformamide
2-meihylfuran
Mcthy! lodide
Methyl isothiocyanate
Methyl mercapian

- Methyl mé¢thanoate

a-methylnaphthalene
B-methylnaphthalene
Methy! nltrlie
2-methylpentang
Jemethylpentane
Methyl pentencate
4-Meinyl-2-pentandns

2-methyl-2-pentens-4-ane

p-methyiphenylamine
2.methylpropane
2-methylpropanal
Methyl propanoate
2-methylpropanale acld
2.methyl-2-prapanol
Zumethylpropene .
Methyl J-propy! sulfide
Methyl wpeapyl sulllde

10.53
g,85
2.71
9.92

10,31

10,07
9.98
922
9,12
9.51

B.68 .

1035
11,28
10,33

9,85

891

10.45
9.88

10.44

10.4
8.2

113

10.27
9.81
8.55

12,80
9.25
8.19
9.54
9,13
9.44

10,82

7.96°
7.955

10,7
1011

10.07
9,87
9.3
9,08
8.2
10,56

9,74

10,15

10,02 -

9.7
22}
8.7
.80

Pl
plL

Pl

ElL
.
PI,
PRI,

P, e

B,
Pl
P.I,
El
PL
LA
LA
rl,
EL
E.l.
Pl
El,
LI,
Pl
rL
“El,
A 8
-
P.5
Bl
BRI,
B,
Pl
L
PRI
Pl
ElL
Pl
ml,
- P,
AN
El

ML

El.
Pl

L9 nv“\’

'

Pa,

PL o
PL

-pl,

El -

El

et '\\1\

i\ Yeles

APPENDIX IV

,.v-- it

B, MOLECULAR IONIZATION POTENTIALS {CONT.)

N-methylpyrrolidine 8.04
a-methylslyreac 815
J.methyl-2-thiabulane 8.7
methy! thiocyonate 10.068
Molybdenum dioxide 9.4
Molybdenum
hexucarbony! 8,12
9 Molybdenum monoxide 8.0
Molybdenum trioxide 12.0
Monoaluminum oalde 9,5
Monobromobeniene B.98
Monobramodilluoro-
methane 1.0
Monobroniogthane 10,29
Monobrompethene 2.80
Monpbromamethane 10,5}
‘Monobromairiflugro-
melhane 15,78
Monochlorobenzene 9.07
Monoghlorocyclopropans
) ] 10.10
Monochloroethane 10,97
Monochlorecthene 10,00
Monochlaromethane 11.28
Monochlorotrifiuoromethine
12,8
Monofluorobenzent 9,20
Monohuorodichloromethane :
. 11,06
Monofiucroethane 12,00
Monolluoroethens 10,37
Maonofuoramethane 12,80
Monoiodobenzene 5N
Monolodeethans 2.3
Monoiadomethane 9.54
Monolithium oxide 9.0
Monomethylarsing 9.7
Manomethylhydrazine 8.63
anhthnlénc M
(n 14.7
(i 11.2
1-naphthylamine 1.0
2.naphthylaming 123
- Nigkel ehloride 12
Mickel tetracarbanyl 8,18
Nicotine 8.0!
Mitric oxlde (1) 9,25
i 306
. Niric sulfide. 83

E.l.
A
E.l
Rl
E.l,

p.lL
EN.
E.lL
E.lL
AR

El
AR
rl.
Pl

Pl

E.L
E.L
Pl

P.L
AP
Pl
E.l
El
E.L

LRI

B,
€.l

. ML

Pl
E.l

AR

El

EL
P,

———n

Hitritomethane
g-nitroanitine
m-nuroaniline

_p-nitroanitine

Nilrubenzene
Witrocthune
MNitrogen {1}

{h
Nitrogen dilluoride
Nilrogen dioxide
Nitragen monolluoride
Nitrogen trifluoride
Nitromethane
penitruphenu!
{-nitropropane
A-niiropropune
prnitratoluene
Nitrous oxide
A-nonane
S.pananone
N-.a-nonylaniline
Wornicatine

Octafluoroacetophenone
Ocuﬂuorololugnc
n-oClane
J.oclancne
4.pctanone
1,3,5,7-0ctaletraene
]-pclene

2.plene
N-a-octyluniline
Osmium fetroxide
Qimium trioaide
COxucyclobutune
Oxyyen

Oxypen dlﬂuondc
Ozone

Pentaborang

|, 2-pentadiens
1,3-pentadiene
1,4-pentadicns
2,3-pentadiene
Pentufiuorobentenc
Pentemelhylbenzenc
aspentanal
A-peoiane
1,4-pentuncdiane
n-pentanuic acid

——n o r n b oy i AT

10,7 !
4.6
8.0
843
9.9t
10.6M
15,516
7.8
1A
9.78
1.0

Y

11.0¥
w52
LK1
10,71
.42
12,89
.2
9.10
1.8
4,0

.25
W4
10.24
919
9,10
1¥
2.32
9.1
1.3
1.4
121
by
F.075
137
12,50

108 .

- 941

B.64
6,54
9.2
IR
T2
9,42
ju. 4
847
10,12
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B, MOLECULAR IONIZATION POTENTIALS (CONT} ,- RN I , B MOLECULAR lONIZATION POTENTlALS {CONTi

2.pentanone 9,39 P Propane - - = 10T - PL SUTSE 7 Sllicon telrafivoride - 154 “EL ‘ Thiscyclobutine . ”6

J-pentanane R ¥ Pl Propadicne . . ¢ 1019, . 4 Silicon tetramethyl 980 - EJl, Thiscyclohexsne : '-:

_ _ l-peniene 950 - Pl | Propanoleseld . 0 10,24 2RI o0 Sodium (May)) 431 5, Th:aCyclopcnunc :3:
p 2-pentene (cls) 9011 . EL | 1-Propanol . 1047 RL _ Sodiumazide 147 EL | Thiscyclopropane 5.0
' _ 1-pentene {trons) - 9.06 EJ, . 2-Propanol AT PIL : Sodlum hydroxide - % - E‘T', | Thiadiozane 5']0
mpenlyl ethanoale 9.92 P.l, Propsnone .~ - . 0.6 . Pl Sodium lodide- 88 EL é-thlaheptane ‘380
I.pentyne 1039 EL . | Propemal - 1040 DA | - Swennene 1hy - EL |} 2ihizpentane 2.4)
Perchlory! Auorlde - - 33,6 El - Fropene K R (N AL . Stibine %.58 Pl J-thiapentane 3070

" Perfuoroheptane . 125 El Prop-lene-2-al . 82 PRI . b Sthibene 1795 UV, | dethio-l.peniane . 6

. Perfvoro-l-heptene 1048 P, | Prop2<nesleo! . 9,67 . PA ! Styrene . BAT - RL hapropane %9
tn-perfluoropropylye . L Propenolcacld . - - 1090 . Rlm . - Sulfur (Sy) 9.9 ElL Thioanlsole I b

. chloromethane. 11,84 PRI, Proplolacione ‘ . 9,70 P, R Sulfur (3,) os . EL ' 1.t:'lo:l“m°l . 8'?9
a-perfluorapropyl lodlde 10,36 Rl n-propylamine - 878 . Pl T Sulfur (8,) 104 . ELo #L'wn‘:[:;?c seid 10'00
{(n-ptrilucropropyky. . ' I-propylamine - .n pL. “Sulfur (5) 9 B Thl'oc ha ! 9.29
iodomethane 996 P, | Nempropylanlline - 15 uv, - - | Sulfur (3) 33 B | Thiomemanol 9.44
“(n-perfuoropropyl)- ‘ N-Lpropylsniline - 1.5 Uy, o Sultur (5y) :; B E.l' E Thionhene £.26
methy) ketone © 10,58 P.I. I-propylbenzene B72 . P, - Sulfur (S'..) . . S ' Ry

‘ S _ ! Sulfur dioxlde 12,34 5. i Thiaphenol .

' Perylenc . _ 1158 SA'S 2-prapylbenzene . - B69 . P ; £l 1-thioprapanal 9.20
Phenanthrene 8 S Propylenc oxide . 881 EL- gu:;w iy b e T ety RS

* Phenciole : S81) . rl Propylens sulfide 86 EL - . co \J‘};":’%{ r\:r;t' \*’E ? ) | Titantium tetrachloride 117
PHeno! . .- 8% - PL n-propyl ethanoats 10,04~ NI, o x,,.,._u.,« ctrabtie : P\ Tiantium richtoride .. 713.0
Phenylacetylens .~ - 882 .- DI, I-propyl ethanoste 9,99 g ' 1,1,2,2-tetrschlorocthane (31,10 AR Toluene (1) YY)
o-Phenylenediamine .~ 8,00 Bl 1-propyl lsothiocysnate 9.4 CL - ¢ Tetrachlorocthene 9.32 Pl (n 15.3
m-Phenylenediaming .. - 1.96 El n-propyl methanoate 10,34 oo : Tetrachloromethane 1147 RL (1 17.5
p-Phenylenediamine  © 758 - EJ, a-propyl nltrate - - 11,07 Tl i 1,2,34tetrsfluore- ' ' o-toluldine N1
Phenylhydrazine . T.64 Pl 2-propyl thlophene - 8.6 . EX.. ot Cpepzene 961 PRI m-toluidine 1.0
Pheny! isocyanete . 817 PL Propyne . - 1036 Ry 1,2,3,5-tetraluoro- -toluiding 1.50
Ihenyl :sothlocyanale 852 P, Dyrazing -~ looo  EL ‘benzene - 9.5% Pl Pwlunilrilc 9.76
Phosgene . 1 s ‘Pyrene T %32 EL 1,2,4,5-tctralluoro- ’—F' ene 9.6
Phosphine " o 10 EL Pyridazine o 9.86 ElL - . 1 benzene . 239 Pl 1 :Ir?:zlrw 10,07
Phosphorous acid 12,6 El Pyridine 9.266 3. . Tetrafluoroethene 10,12 nLo 'r ibromosthene 9.27

* Phosphorus (P~ - 110 - EX ] 2-pyridincearboxaldehyde 9.75 Bl Tetrafluoromethane < 15.0 E.L Tr'bromoﬂuoromelhang_,lo 67 .
Phosphorus (Py)=x, . 0 1L27 . B 4-pyridinccarboxaldchyde ' : * Tetrahydrofuran 9,45 ElL T‘:bromomclhlnc 10.51
-+ 4 PhosphorustPy = .80 " ENL . gz Ed, |+ Tewnhydropyran 536 Pl l(l l-trichlarobutanone  9.54
Phosphorus arsenide " 11,2 EM Pyrimidine . 991 - mIL. Tetrahydropyrrole - 8.60 ElL - -lo methane 1177 .
Phosphorus dichloride 90~ G, Pytrole 8.20 Ml : 2.,5,6-1ciramethyle * . h[oﬂ';l%&f R YT
Phosphoru: moncarsenide -~ Quadricyclens B EL - ' pniline 1.1 EL Tnchloromﬂhlnc 1.42

o 1.2 ElL Quinoline 30 Y RN 1,2,4,5tetrumethyls . Trichloromethyl ethyl

Phosplmrus monochlmldc 9.6 EJl. Quinone 968 - I R 5 " benzene .- _ 8.0) P.1. ciher 10.0R
?,::2:?22:3:{::3;’::3: :ggs E: Sclenlum dioxlde | 194  EIL - - : : 2'263;.11::‘“"“[‘1”. 979 g1, Trfchlorovl_rw‘si‘lm ‘0-13
“nicoline ™ e B0 I Sclenfum dloxydifuorlde 13,15 -~ EL. ° ' Tetramethyl germanium 9.2 ET Triethylamine 'J..1

| Trpisoline (oo s S, ] selenium oxydifivoride 1250 B - etrametay! BermAT g1, | Tricthylphosphine . B2
Y-picoline -0 PL 1 sitane . 122 EL . Tetramethy! hiydeazine 7,76 El Trifuoroacetophenone.  10.25
;-Ptcocl;n :g; ;: - Silicon carbide - - 93  EL l ;;‘TT:'I‘:';‘:: 13 80 ) 1,2.4-rifluargbenzene 9.37
iperidine ° & | Sitiean dichlorldt - - 118 El, ! . Soetramelny 865 P 1,3,5-trifuorohenzene 9.3
Polymeihylene . o0 E.L Silicon dioxide 1.2 El . f pentznane ’ .I' Trifuorochlorenwthane 12,91
Potassium (K, 0 4.09 5. Silicon monofluorlde 7236 PRI ! Tetramethyl stlane by E.I. Trifluorocthane 104
Potassium fodide R El . | Silicon monoxide {0.8 E.lL : Tetrameihyl tin 32 E‘|' i Trifusrosihene i

Propanal ' 9,98 AR Silicon tetrachlaride 12.06 Ei i 3Ahiabutone ‘ 355 - L \

m : z , tchlotoYhylne *

R : - . ' L fq.\ vl e
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. 3. MOLECULAR IONIZATION POTERTIALS (CONT,} g

1,1 !-triflupro-2-

~ lodelhane 10.00 Pl
Triluorofodomeihane  10.40 rlL
o . Trifluoromethane 13.84 s

Trifluoromethylbenzene  9.68 iR
Trifluaromethyls

cyelohexane 10,46 P.L
1,1, }riflvoropropens 10,9 ‘PRL
1,1, -triflupre-2,2,2-

trichloroethane 51,78 P.L
1,0, 2ariflueres), 2,2 .

trichlorpethane 11,99 BI,
Trimelhoxyborine B9 El
Trimethylamine 182 . PRIL
2.4, 6-trimethylaniling 1.7 E.l.

. Trimethyl arslne R EL

1,23 irimethylbenzene ~ B48 . PRI
1,2;4-trimethyibenzene | 827 Pl
1,);5-trime¢thylbenzene 8.3% AN

2.2..animelhylbutane 10.0% E.L .
Trifnethylene oxide .~ 985 . . El
Trimethy! hydrazine - -~ 793 . ElL

2,2.4-rimethylpentane .- 985 P
2.2 4-trimethyl-de oo i
pentanong =it
Trimethylphosphine
Trimethylsilane -
Triphenylamipe
Triphenylene:™. " -
Tris{p-methylphenyl}-
amine v sy
Tris-{perfiuoroe

Ry

Tris{irifiuore o
phojphorus . B
2,),4-telthlapent " EL
Trapolone. ., . v o ElL

« Tropone -~ -0 - .., 968 ElL
Tungsten dloxlde = - 89 - EIL
Tungsten hexacarbonyl. - 8,18 P.I,
Tungsten monaoxide ol E.l,
Tungsten triazide R B
Uranium dloxide ~° 4,3 E.lL
Uranium hexafluoride ~ 15.0 E.l.

Uranium monoxide = 4.7 el
Uranium tetrachloride - 113 L,

L medh | povethion — Llo.d b

uy,

PCB-}‘ e \ess dhan lo- ) bu‘L

e T tisded, m\?
thative sentidividies.

T - Ciaule Ef's
ks 1 eYaE siee awmd frﬂen(e‘“ef@ N

CEN I'-’C‘) No .
A -—<:>‘ 2 o

ir

1

Uranlum trioxide 10,4 El '
Vi aegtel® - 4R i
Vinyl benzene BAT.- DIl
Vinyl boron difluoride 11,06 El ‘
Yinyl bromide 9.80 A
Yiny! chioride 10,60° P
4-vinyleyclohexene 8.93 P,
Yinyl ethanaale 9,19 R
Yinyl fAuorlde 1037 HAN
Vinyl methyl cther B.9) P.I.
Water ([} 1289 PRl

(1) 16,7 S.

(un 24.2 S,

vy . 14 5.
Waler-d, 12.58 El
Water-d, 12.60 El
Xenon difuorlde 1.5 8, . 1
Xenon letrafluaride 129 = .
o-xylene 8.36 Pl o
m-xylene 8.56 mlL -
prsylene 8.443 Pl ..
Zine chloride 12.9 El X
Zine dimethyl B.B6 El 1.
Zinc phibalocyanlne - %

¢. RADICAL IONIZATION POTENTIALS '
Acetyl 1.%0 AR "Ethylenlminyt 7.6
Allyl B.16 E.l Fluoreny! 1.07
Amlna . El, m-Ruorobenzy! 5.8
'Am!nucyclopcnudlcnyl 1.5% E.l pAuorobenzyl 178
Anilino 8.26 EL Fluorocyclopeniadlenyl  B.B2
Atldo b6 EL Fluoroimina 12.0
Bentoyl 740 E.l Fluoramethynyl 13.81
Benzyl 1,76 E.I - Fluoraphenyl 1(}).26
Promocyclopentadienyl 8,85 B, Fluoroxy ‘9'4]
Bromomethynyl 10,43 E.l. Formyl 9‘82
2.buten-1-y! 1.7 El Formyl-d; .
"'bulyl 8164 E.L Hydrlzy] 1 I.SJ
{buiyl 8.5 ElL Hydroperoxy 10.50
uc-buty! 1.9) ElL Hydrosu’lfyl .10
f’bU'yl T.42 E.L Hydrcmyl Il.Sl'
p-chlorobenzyl 795 EL | ymino 13.10
Chlorodioxy 1 E.l Tndenyl .38
Chlorocyclopentadienyl 8.78 E.L Isothiccyanaio <104
Chloromethynyl 12,9 - EL Metheny] 10.39
Chlorotrioxy 1.7 El  Methos 101
Chloroxy 10.4 El. . ¥ benzyl 552
m-cysnobenzyl 8.58 ~ EL i;‘"‘;: l°"Y Y a)'.”
p-cysnobentyl 8.36 - E.II. M:lh:I-d, . 083
Cynnocyclopcnladlcnyl 9.44 ElL Methyloytlopentadicny! 52
1-cyanoethyl 9,76 E.L 12
’ Methylhydrazy! .
Zeysno-l-cihyl 1(’;2-5; E; Methylnitrosyl 5.2
anamethyl . J. ] .
EIliyanopropyl) 9.5 E.lL 1'"“‘:*?‘!11{”0!3‘"" ¥l g‘-"”
Cyclobulyl ?s;: g.l. m::h;::; Iv At
clohepiatrieny! . .
J gcuﬁhciyl 7.66 El Monobromoemethyl :;‘)
' dienyl .69 El Muonochlaromethyl .
- CyclopenthTeny . ‘ Monofuoromethyl. 933
Cyclopentyl 7.9 ElL
Cyclopropy! _ B.05 E.l Nidte |:’§6
Dibromemethyny! 1011 . Bl m-.nilrobcnzyl ‘ ‘
Dibrgmomethyl 8.1) E.L Pentaftuorophenyl 10,6
Dichloromethynyl 13,10 EL 2.pentyl 1.1
Dlchloromethyl 8,67 E.lL, 3-pentyl 186
Difiuorosmine 1.4 ElL neo-pentyl £33
Difluoromethyny! 13.30 EL r-penty! 1.1
Diﬂuorom:lhyl 9.45 El thyl 9.8%
Dimethythydeazyl . 529 E.L Propargyl 525
Dimethylsily! ! . EL Propionyl 1.66
Diphenylmethy! 732 Bl 1-propy! 1.37
- Dithtomethylperoxy 9.4 E.L 2propyl ;:;
9,48 E.l. p-{l-propylbenyl) .
Et:‘myl 10,30 E.L 2-pyridylmethyl . R
Ft‘:nlxy 8.30 El 3.pyridylmethy! 1.92
1l ¥l ‘




" €. RADICAL IONIZATION POTENTIALS [CONT.)

" &-pyridylmethy!

540 ELI
" Thloethoxy RIS o EL
Thiomethoxy - 806 BRI, .
Thiephecnoxy 8.63 EI - '
Trichloromethyl . - B.78 R,
Triflvoromethy! © 100 EL
- Trimethyigermanyl 8.0 Bl
Trimethylstenyi 16 ERI
Trimethylplumbyl” .5 ElL
Trimethylsilyl 7.8 El.
© . Tropylium - 64 S,
Vingl 845 EL
Vinyleyclopentadienyl 844 EJX °
oxylyl 761 | EL
mexylyl -..7.65 - Rl
.Ip-zylyl 146 7 ElL
’
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Photoionization Detector Sensitivity

of Organic Compounds*

Marsha L. Langhorst

The Dow Chemical Company, USA, Analytical Laboratory, 574 Buiiding, Midland, Michlgan 48640

Abstract

Using s gas chromatograph equipped with a high
temperature photolonization detector, a wide varisty ot
‘arganic compounds was analyzed. Relative detector
sensitivities were determined on a molar basis and on a
welghi basis snd were normalized against the detector
response for benzene. By analyzing sets of organic
compounds of like tunctionality but ditterent numbers
of carbons, several conclusions were derived relating
PID sensitivity to molacular structure. In general,
relative PID sensilivities shoutd be compared on a
‘molar basis rather than on a weight besis. PID sensi-
tivity depends primarily upon carbon number,
functional groups, end bonding type.

Introduction

The photoionization detector (PID) is designed to detect
species in the effluent from a gas chromatograph by utilizing
the principle of photoionization. Photoionization occurs when
the absarption of a photon by a molecule leads 10 ionization
via the reaction:

RH + hv—=>RH*+ + e

where RH is an ionizable molecule and hv is a photon with an
energy = the ionization potential (IP) of the molecule.

With the development of a stable PID with a sealed UV
source {HNU Systems, Inc., Newton Upper Falls, Massachu-
setts), interest in the detector has increased. The devc|opmcnt
and performance of the detector have been documented (1-5),
as well as a number of diverse applications (6-12). By utilizing
UV lamps with different photon energies, the detector can be
easily modified for almost universal or guite select’
detection of compounds.

If the ionization potential of the compound is less than the
lamp energy, then the photoionization detector will respond 10

*This paper was presanted at the 1980 Pit1sburgh Conference on
March 12, 1380, in Attantic City, Naw Jersey (paper numbar 413).

that molecule. As a result, tables of IPs can be used to
determine whether or not the detector may be useful (6).
However, these parameters of lamp energy and IP do not
indicate the relative detector sensitivity for various
compounds. This lack of information for concisely defining
the factors affecting PID sensitivity has limited its acceptance.

Some instrumental ‘parameters effecting PID sensitivily
include: {A) lamp intensity, (B) lamp seal, and (C) flow rate
through the detector. The lamp intensity is adjustable with a-
dial on the HNU Systems electrometer/power supply unit.
The intensity can be diminished if the detccior window
becomes dirty or coated with material from column bleed or
samples. The lamp seal is optimized at the time the UV lamp is
installed in the detector. The sensitivity increases {almost
exponentially) as flow rate decreases {5). With high efficiency,
packed gas chromatography columns’ flow rates between 8-12
cc/min can be normally used for high sensitivity.

Logically, the detector sensitivity also depends upon ioniza-
tion efficiency, a parameter related to the tightness with which
electrons are held to a molecule. By investigating detector
response for a wide variety of organic compounds, general
rules have been derived for predicting PID scnsmvtty based
upon organic compound structure.

Experimental

The HNU Systems, Inc. high-temperature photoicnization
detector, Model P[-51-02, was installed on a Hewlett-Packard
{Palo Alto, California) 5700 gas chromatograph (GC). Using
a 10.2 eV lamp, a wide variety of organic compounds was
analyzed on several different GC columns. Peak arcas were
integrated with a Spectra-Physics (Arlington Heights, lHlinois)
Systemns [ computing integrator. Relative detector sensitivities
were determined on a molar basis and on a weight basi- and
were normatized against the deiecror response for benzene.
Using the data obtained from analyzing sets of compounds of
like functionality but different numbers of carbons,
conclusions were derived that related PlD sensitivity to
motecular structure. :

The chemical standards were obtained from Supelco, nc.,

{Bellcfonte, Pennsylvania) {PolyScience Corp. analytical
standards kits, Miles, lllinois). The chemical puritics were
all > 95%.
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culatlons
¢ molar sensitivity relative to benzene is calculated using

he following equation:

A
SM =

. A(BZ)

8pz)
L BZ)

B

Eq. |

v.hcrc A is the peak area of compound of i 1mcrest A(B is the
rcak area of the benzene peak, Bis the molar concentration of
1e compound of interest (nmoles/mY), and B g7y is the molar
__sncentration of the benzene standard solution (nmoles/mi). .
The relative sensitivity normalized to benzenc on a wctghl
rns is calculated using the following equation:

! - Az

b

A ) C(BZ)
C

Eqg.2

where C is the concentration of compound of interest (ug/ml)
and Cggz) is the concentration of benzene in siandard solu-
tion (ug/ml).

Results and Discussion

" The detector response relative to benzene on a molar basis

- for alarge number of organic compounds is detailed in Table'

I. From these data, it can be concluded that PID sensitivity
depends upon the following chemical structure parameters:
{A) carbon number, (B) functional groups (e.g.. -OH,
-COOR, etc.), and {C) bonding type (c.g., double bonds,
aromatic, etc.}. More specific conclusions are listed in Table
HE

"i’able l. Sensltivity of C_)ornpound Relative to Banzens on a Molar Basls (Benzene = 1.0}

'pmpqunq SM(Bz} . Compound SM (Bz) Compound SM (B2}
n-ALKANES ) ALDEHYDES
{Heptane - 0.032 ' t-Hexadecens 093  Butanal 0.30
*0Octane ~-0.080 o 1-Heptadecene 1.06  Pentanal S - 036
n-Nonane - 0,14 .. 1-Octadecens 1.10 ~ Hexanal . 0.41.
n-Oecane S 023 - Nonadecene 117 Heptanal ' - B X
Lindecane - 0030 : . QOctamal N ‘ 0.49 .
d:'ﬂ;:": ‘ 232 ALKENES msnes ALKYNES Nonanal S
r-Telragecans ~0.53 -2 Heplene ' 05 : ALCOHOLS
7?mtadecane .0.59 - 3-Heptene 0.58
HeRadecans Q.71 - - 3-Methyl-1-bulene 052  1-Butanol 0.023
}Hep!adacano i C0.72 0 1.9-Decadiene. .07 1-Pentanol . 0.053 |
a-Ocladecane - ©079 7, 2-Octyne 2.7 1-Hexansl 0.086
w-Nonadecane - - 0.88 R : 1-Heptano! 0.12
Eicosans - 0.93 KETONES 1-Octanol 0.16
Heneicosane - R . « T o 1-Nonanol 7 0.20
Docasane . ' 1.13 ;. Acetone 035 1-Decanol . 0.2
. v 2-Butanone. . ) 0.40 1-Undecanol . 0.29
ALKANES BRANCHED & CYCLIC' . :Pentanone 0.45  1-Dodecanct 0.36
} ' - 2-Hexanone 052" |sobutanol 0.029
2- Dumethylbu!ane B 0.037 .- 2-Heptanone 0.58 . .
3J-Dimethylbutane - 0.032 ° ' 2-Oclangne - 0N * ESTERS )
2-Methylpentane 0.011 7 2-Nonanone 0.78 ' :
" “FMethylpentane - 0.627 - 3-Pentanone 054 Methy! propionate 0.010 H
[4-Dimemylpentane 0.080 3-Heplanone 0.68 Methyl butanoate 0.039 .
+Methylhexane 0.075 3-Octanone 0.73  Methyl pentanoate ¢.082 :
2.3-Dimethylpentane p.1o _4-Heptanone 0.70  Methyl hexanoate : 0.0%
-2,2.4-Trimethylpentane 0.2% - 5 Nnnanune 0.42 Methyl heptanoate 0.14 5
Ed-&2.5-ﬂimlhyihexane 0.5 Methyl octanoate - 9.15 :
:3.4- Trimethylpentane o 0.22 KETONES BRANCHED & CYCLIC Methy! nonanoate 0.26 1
‘3-Methytheptane S 013 Methyl decancate 0.33 :
2.2.5-Trimethylhexane T 0.26 3-Methyl-2-bulanone 0.58 " Methyt dodecancate 0.48
“Yeichexane -0.18 3-Methy!-2-pentanane 0.60  Methyi tetradecanoate 0.66 ;
ethylcyclohexans 0.28 4-Methyl-2-Hexanone 062 pethyl hexadecanoate _ . 082 i
-decahydronaphthalene 1.04 3-Methyl-2-heplanone 072 Ethyl acetate 0.020 [
. 2-Methyl-3-pentanone _ 0.62 Ethyl butanoate 0.1% A
. 1'|‘\LNE“ES . ' 5~Mmhyl-2-hexanone 055 Elhyl hexanoate 0.24
5-Methyl-3-heptanone ) 0.75 Ethyl octanoate 0.32
$Heplene 0.54  3.3-Dimethy!-2-butancne 0.85  Eyhyt decancate 0.51 f
“1-Octene : 0.55 2 4-Dimethyl-3-pentanone 0.70 Ethy! dodecannate 0.70 '
£ne : 0.58 2.6-Dimethy!-4-heptanone 0.81 Prapyl acetate 0.025
ne - 0.67 Cyclopemanane 0.57 Propy! butanaate 0.21
Undecene . 0.70 Cyclehexanone : 0.62 Butyl acetate 0.044 ) g
#Dodecene .07 . 2-Methylcyclohexanone 0.66 :
1-Tridecene 0.Bt 3-Methylcyclohexanone 0.66 AROMAUC HYDROCARBONS
t-Tetradecens Q.87 4-Methylcyclohexanone 0.63
kPenladecene o 0.92 2.3-Butanedione 0.45  Toluene 109
. ’ {continued on next page)
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 Table 1. (continued)

Y pound SM (B2
{Arpmatic Hydrocarbons)
Ethylbenzene 1.16
¢ n-Propylbenzene 1N
i n-Butylbenzene V27
: n-Hexylbenzene 129
n-Qctyibenzene 1.52
. n-Decylbenzene 1.69
. ¢-Xyleng 114
m-Xylene [
" p-Xylene 120
Cumene 122
p-Cymane 127
Mesitytene 127
PAHS/PNAS
Maphihalene 197
Anthracene 7.44
Phenanthiene 2.50
1.2-Benzanihracene 2.46
Chrysene 2.96
Pyrene 302
Triphenylene J08
Flugrene 2.08
Fluoranthene 2.85
Acenaphthene 3.06
Biphenyl 1 83
p-Terphenyl 220
SUBSTITUTED BENZENES
Ring Activators
Phena! 1.0%
Anihing 113
1,2-Dimelhoxybenzens 114
-Ring Deaclrvators
Mitrobenzene 0.29
Benzoic acud 030
Benzaldehyde - 0 g6
Acetophenpne 094
Chigrabenzenes
1.3-Dichlofobenzene 1.42
1.4-Dichlorgbenzene 1.39
1.2-Dichigrabenzene 1.30

Compound SM(Bz) Compound SM Bz}
1.3.5-Tnchiorobenzene 126 Phthalates )
1.7 4-Trchlorobenzens 1.20 -
1.2.3 trchlorabenzene + aq  Dla(Methyhphthalate 0.56
1.2.4.5-Tetrachlorobenzene 128 bfs(Elhvl)ﬂhlhatale 0.87
1.2.3.4-Tetrachiorobenzeng V.40 bis{n-Butyl)phthatate 1.06
Pentachiorobenzene 132 his(2-Elhylhexylyphinalate 178
Hexachlorobenzene 125 Butylbenzylphthalate 1.78
Cnigrobenzenes average = 1 30
- Halogenated
Chiaraphenols Manochlorobenzene 1.30
0 Bromolbienzene t 82
2-Chlgrophena! 1.19 lodghenzene 250
3-Chlorophenol 132 1-Chioro-2-fiuerobenzene 098
4-Chigrophenol 1.30  t-Fluaro-4-nitrobenzene 0.15
2 .3-Ehhlatophenct 134
2.4-Dichiorophenal 1.34
2.5-Dichiorophencl 1.34 Mixed Functionalty
2 .&-Dichlorophenol 1.33
3.4-Dichigraphenol 1.37 p-Cresot V.07
3,9-Dichicrophenct t.35 2 .4-Cimethyipheno! 1.10
2.3 4-Trcnlgrophenol 1.28 2-Chioro-5-hydrexy lotugne 120
2.3.5-Tnchlorophendl 128 7.a-Dustrdioluene 0.082
2.3.6- Tnchiorophenal 1.47 a-Nrtrophenol e
2.4.5-Trchloraphenat 1.32 2 4-Dimtrophenol 0.094
2.4 6-Tochtoraghencl 1.30 Diprenyloxige 210
3.4 5-Tnchiorophei 1.20 Dibenzoturan 0.86
2.3.4 5-Tetrachioropheno!. 1.14 Dibenzo-p-digxn 0.93
2.3.4 6-Tetrachloraphenal 1.43 Dshenzothiophene 1.31.
2.3.5.6-Tetrachiorapheaot 1.38 4-Bromodiphenyloxide S330
Pentachlorophenat 1.18  2-Chloronaphinaiene 2.04
Chigropnenois average = 1 32
- MISCELLANEOUS
Polycnlonnated Biphenyls
3-Hexene-1-0l 0.46
2.3-Dichlorobiphenyl 218  Hesachlgrocycianexane ¢.027
4 4"-Dichlgrobsphenyl 547  Hexachlorocyclopentadiens G.88
3 4-Triehlorobiphenyl 2 40 Hexachiorg- 1.3-butadiene 134
2.2°.5.5 - Tetrachioronipheny! 743  Mesiyloxce 0611
2.3 4" 5 Tetrachlorobiphenyt 259  V-Bromobutane 0.066
3.7 .4 4"-Tetracnigrotiphenyl 2gg  1-todebulane : 1.93
7.2°.4.5 5 -Peatachiaromphenyl 245  |.2-Dibromabutane 0.081
2.2'3.4.5 - Pentachioi obiphenyt 280 | oelhylemer - 0.36
2.7".1.4.5.6 -Hexachiorabphenyt 255 . etrahyoroluran 0.39.
2.2°.4,4° 55 -Hexachlorbiphenyl 26p  Pyndwe 0.50
. - Isopentanol 0057
PCASs average = 2.53 tart-Pentanol 0.054
__ 1.4-Butanedwl 0.10

Tabte Il. Conclusions on & Molar Basis

Sensihvily Incr
for n-alkanes.

L]

Sensitivity for

Sensihvity of alkanes < alcohols < esters <3
Sensibwity of cycle compounds > noficyclic compounds

Sensitvity of branched compounds > nonbranched compounds
Sensitvity of fluonine-substituled < chlornng-substituled < broming-

eases as carbon number nLrezses.

SM = 0 0715n- 0 457 where SM = molar sensitivity
reialive 1o benzene (Benzene = 1.0) and n = carbon number

alkanes < atkenes < aromatcs.

substiuted < 100ine- substituted compounds

« For subshituted benzenes, nng activalors (electron-releasing groups). 1n-
crease sensitmly and ing deachvators {electron-wihdrawing groups)
decrease sensvaly (€xCEpLION: halogenated benzenes)

Igehydes < xelones

100

In general, sensitivity increases as carbon number increases.
For n-alkanes, molar sensilivily is linearly related to carbon
number by the relationshig:

SM = 0.7151-0.475

witere SM is the molar sensitivity relative 10 benzenc and 2 is
the carbon number (sec Figure 1), This linc was drawn for C;
through C,; n-alkanes. C, through C, alkunes werc excluded -
because they have ionization potentials greater than or equal
1o 10.2 ¢V and therefore give little or No response when the
PID is equipped with a 10.2-«V tamp. Figure 2 shows relative
sensitivities normalized 10 benzenc on 2 weight basis for
n-alkanes and i-alkenes. For alkanes, the relationship is
nearly lincar at low carbon numbers. 1t was concluded that
PID sensitivities could be better compared on a molar basis
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rather than on 2 weight basis,

Journal of Chromatographic Science,

Series of I-alkencs, alcohols, aldehydes, ketones, and esters
were also analyzed. For these compounds, functional groups
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and bonding structure also affect detector sensitivity as well as

carbon number (see Figures | and 3-4).
numbers, the bonding type or functional group is the primary

At low carbon

0

SMaz SM,
1.
z 0.8
1.1
08 —
10 = e 8enzene 3-Ketooes
. : 2-Ketones
09 |- 07 .
08 — 06 -
} 0.7 — . .
E Q_S — ™~ n-Alkanes
' 06 |- .
04 |-
i : 05 -
04 03 1. Aldehydes
03
02
n-Alcahals
02 |- )
. 01
[ . 01 |- .
', - MO L.- L L -_l_- | \ _1. . _.l.‘ . G | [ | |. L . : .l
o4 8 10 ¥20 14 016 1820 22 24 4 B 8 10 '12_ ‘14 . 1§ .18
. . Carbon Number B : ) o Carbon Number ' ’
. . Figdr’e 1. Mular sensmwly relanve o beazene vs. carbon number ror .. Figure 3. Molar sensitivity relative to benzene vs carban number for 1-
A alkanes and 1-alkenes. . - alcohels, aldehydes, and Xelones.
: : _
S SM &)
}. 0.45 09
. 7 040 -~ .'-,l.Aikenes 08 — Methyi Esters ——
} 035 07
- 0.30 }— 06 b _E!.hvl Esters
+
! n-Alk anes
‘ 0.25 05 -
. :
'\ n20 |— 0.4
) | R
0.1% |} n Alkanes 0.3 | Proevlester
% - .
f - @
i o1 0.2 :
: ¢
l 05 - a1 |
0 SR NN NN NRCENS SR SO S N | ! | ! : ' J
6 8 10 12 14 16 18 20 22 24 4 2] 10 12 14 16 '8 20

Carbon Number

for n-atkanes and 1-alkenes.

- Figure 2. Sénsi!ivity relative to benzene on 3 weight basis vs. carbon aumbes

Carbon Number

ethyl. and gropyl esters.

Figure 4. Mmar sensitivity refattve to benzene vs. carbon numbes for methyl
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factor affecting sensitivity., At high carbon number, the plot
of SM vs. carbon number tends to parallel or meet the line for
n-alkanes, That is, carbon number is then the predominant
factor affecting response. In general, the sensitivity of
n-azlkanes < l-alcohols < esters < aldehydes < ketones of the
same carbon number,

From the data in Table ! a number of other conclusions can
be drawn. Sensitivity of atkanes < alkenes < aromatics. Figure
§ shows that branched compounds are generally more sensitive

than nonbranched compounds. This figure compares alkanes

with one, two, or three branching methyl groups attached.

Table 11l shows data to support the conclusion that cyclic
compounds are more sensitive than their noneycelic analogs.
For halogenated compounds, sensitivity increases in the order
fluorine-substituted compounds < chlorine-substituted ‘com-
pounds < bromine-substituted compounds < iodine-substi-
tuted compounds. This is iliustrated in Figure 6 with halogen-
ated benzenes.

For substituted benzenes, electron-releasing groups (fing
activators) increase sensitivity, and electron-withdrawing
groups {ring deactivators) decrease sensitivity relative to
benzene itself. Figure 7 lists activating and deactivating groups
and shows how these substituents affect molar sensitivity
relative to benzene. For alkyl benzenes and phthalates sensi-

SM
0.30

025 — ‘Branched-3 Alkanes

. 0.20 -

Branched-2 Alkanes

0.15 —
Branched-1 Alkanes

005 L Normal Alkanes

5 6 7 8 g 10
- Carbon Number

Figure 5. SM vs. carbon number for straight chain vs. branched hydeo-
carbons.

Journal of Chromatographic Science, Vol 19, February, 1981

tivity increases as the carbon number of the alkyl chain
increases (sec Figure 8).

These general conclusions should increase the utility of the
P1D by giving the analyst a better understanding of its applica-
bility and performance.
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FLW RATE: 0_'.05_'_to o.z..wi!‘;* less

voL;nxu- e 0.5 mg!n'
ML

.f.f sumem transfer filters to

s.wr.s smn.m-'unknam'fur mters. e

: ,-;,':‘BLANKS' IO'X. of sanples .;:1

l_._...a T— [S———

FORMULA: mixture: CyoHyg Cly o POLYCHLOROBIPHENYLS
(where x = 1 to 10] - METHOD: 5503
M.W.: ca, 258 (42X C) ; CyphqCls); : : ISSUED: 2/15/84
ca. 326 (54% C1 ; CyoHsCls) REVISION #1: 8/15/87
o OSHA: T mg/m® (42%C)); . . PROPERTIES: 42% C1: BP 325 to 366 °C; WP -19 °c
0.5mg/m® (S4%C1} 4138 g/mL @25 °C;
NIOSH: 0.001 mg/m? [1,2] = T " ¥P 0.0} Pa (8 x 10-% mm Hg;
ACGIH: 1 mg/m® (42% CI); STEL ng/m' SR } mg/m?) @ 20 °C [3] -
osw(wcu STEleg/m' o . S4% C1: BP 365 to 390 °C; MP 10 °C:

(skin) _ R d 1.54 g/mi @ 25 °C;
IR - LT A VP 0.0004 Pa (3 x 10-% Hg;
ooswm')ezo*'c {3,4]

SYNONYMS: PCB; CAS 31336—36-3 1,1'-biphenyl chloro (CAS #27323—13—8), chlorodiphenyl, 42% C1
(Aroclor 1242; CAS #53469-21-9), and 54X C1 (Amclor 1254; CAS #11097-69-1)

SAH?I.IMB : ) : MEASUREMENT
. 1.
SAMPLER: FILTER + S0LID SORBENT : oo !'I'EC!NIWE. GAS CHRWT(X;RAPHT ECD (“Nl)
‘ (13-mm glass ftber * F'Iorrsﬂ,' TR _
100 mngO ug) : ' _!AHALYTE po!ychlombmhenyls
€0

‘E'SORPYIW fl‘lter + front section. 5 n_l. hexane‘ |
e back section, . an hexane Dl

B 'IHJECTIOH vouns 4 uL with T-ut backf‘“"'
[ ’
r_emmruae-mecnm 250 - 300 %€

- " -DETECTOR: 300 - 325 *C

* glass vials after sanpliriﬁ
¥ ~COLI.I'IG 180 °C

! IER GﬂS Nz, 40 mL/mn

"2 months  for Florisﬂ
i tcoLUm: glass. 1.8m x 2 mm 1D, 1.5% OV-17/1.95%

o tubes [5]"

Lo QF-1 on 80/100 me;h Chromosorb WHP .
: M:Ctmm’ . o '-"'.;!:M.IBRA'_TION: standard PCB mixture in hexane
m sruoien not studied P 'im:“o-‘_'to 4 ug per sasple [6)
- f_;T:BIAS: none ldentified - R o ;ESTIMTE.D LOB: 0.03 pg per sample [6]
P ‘.WERALL Paecrsmu (s¢): not eva'luated 4 - 'Pasczsmu (sp): 0.044 [5]

S APPLICABILLTY: The unrking range is 0.01 to ID mg/m® for a 40—L air sample [S]. Hith

.. modifications, surface wipe samples may be analyzed [7,8]. .

'iINTERFERENCES. .Chlorinated pesticides, such as DOY and DOE, may mterfere with quantnatmn of
;-7 PEB." Sulfur—containing compounds in petroleum products also interfere [9].

. OTHER METHODS: .This method revises Methods S120 {101, 5503 (dated 2/15/84), and PACAM 244 [5]
L Hethods 5121 [11] and P&cm 253 {12] for PCB have not been revised. -

'Z._‘imsm U ssm-1 MI0SH Manual of Analytical Methods




METHOD:_ 5503 ' POLYCHLOROBIPHENTLS

{ "~ CALIBRATION AND QUALITY CONTROL:
N 8. Calibrate daily with at least five working standards over the range 10 to 500 ng PCB/mi.
a. Add known amounts of stock standard solution to hexane in 10-mL volunetric flasks and
dilute to the mark.
b. Analyze together with samples and blanks (steps 11 and 12).
l ‘c. Prepare calibration graph (sum of areas of selected peaks vs. ng Pcslml.)- L
9. Determine desorption efficiency (DE) at least once for each lot of glass fiber filters and
. Florisi} used for’ sampling in the calibration range (step 8} " Prepare three tubes at each .
- " of five levels plus three media blanks. o
" a. Remove and discard back sorbent section of a med1a blank F]orlsn tube. _ R
- b. Inject known amounts of stock standard solution directly onto front sorbent sectlon and :
- onto a media blank fitter with a microliter syrlnge. .
} c. Cap the tube. Allow to stand overnight. : :
" d. Desorb {steps 5 through 7) and analyze together with uorkmg standards (steps 11 and 'IZ).
e. Prepar'e a graph of -DE vs. ug PCB recovered.
! 10. Analyze three quality control blind spikes and three analyst splkes to ensuyre that the
i . . calibration graph .md DE graph are in control. . :

x 1. Set gas chranatograph accordlng to manufar.turer H recemnendatmns and to cond1t1ons given
- on page 5503-1. Inject sarp]e ahquot manual ly usmg solvent f‘lush techmque or with :
L _ autosampler. =
} - T 'NOTE 1:. Where indwldual 1dentlﬁcat1on ef PCB ts needed a procedure using a capﬂlary
S RS _column may be used [14])." i

L f: : _-‘HGTE Z. ,_'31'f ‘peak area is above the Imear- range of the uorklng standards dilute mth
- L - hexane, reanalyze and apply the appropriate d1 lutmn factor- in ca‘lculatwns. S
. 12 Suu the areas for five or more selected peaks. R A= S T

JCAI.CHLATIONS S S .
. 13, Determine the’ mass, 'ng (corrected for DE) of PCB found on the glass Fiber fﬂter (u) and in
~ the Florisil front (Wg) and back (W,) sorbent sections, and in the average media blanl: :
'-fﬂter (B) and front (Bf) and back (B,) sorbent sections. -
] .. MOTE: If Wy > Wg/10, report breakthrough and possible.sample loss. =
--'M Calculate cuncentratlon. c of PCB in’ the atr volume satpled V (L):

(u+uf'+ub-a-af-ab) . 10"’_
= : v mg/m?

I _ _EVALUATION OF METHOO: ' . ) '
L This method uses 13—+mm ghss fiber fﬂters which have not been evaluated for collectmg PCB.
" "In Method 5120, however, Aroclor 1242 was completely recovered from 37-mm glass fiber fﬂte_rs
, : using 15 mL isooctane [12,15,16]. With 5 mbL of hexane, Aroclor 1016 was also campletely -
recovered from 100-mg Florisil beds after one-day storage [5]. Thus, with no adsorption effect
‘ likely on glass fiber filters for PCB, 5 mi hexane should be adequate to campletely extract PCB
from combined filters and front sorbent sections. Sample stability on glass fiber filters has .~
" not been investigated. Breakthrough volume was >48 L for the Florisil tube at 75! RH inan ‘

] atmosphere contammg 10 mg/m® Aroclor 1016 [5]
| REFERENCES: s S
[1] Criteria for a Recmmended Standard...Occupatmnal Exposure to Polychlormated B1phenyls,

U.S. Department of Health, Education, and Welfara, Publ. (NIOSH) 77-225 (1977)...

V2L, T - ©© 85033 . . WIOSH Manual of Analytical Methods




SAFEWAY/LUCKY'S

i ———— T — —————— T —  — —

Dear Manager,

We the Directors of the Helping Hands Ministry of the Berkeley
Mt. Zion Missionary Baptist Church are trying to continually meet
the needs of our Community in the form of providing the following
proegrams to the homeless and those less fortunate than ourselves:
We are Feeding, Clothing, Educating, Job Training for employment,
Providing Health rescurces and some Training for CPR with
certificates of completion, and Legal Assistance Referrals.

Our intent is to reclaim, retrain and prepare people for a
renewed productive life. If we give a man a plate of food only
we feed him for a day, but, if we train a man to be productive we
feed that same man for life. With this concept in mind and
reflecting on out past progress this year, we now need the help
of the Businesses in our neighborhoods and City to lend a helping
hand.

It is our request of your store/company that you give us
donations of turkeys and or hams to feed the needy on Christmas
Day. We intend to feed 600 pluwhpewplé notthasedayp8adXandthaluals

special day.

We currently are feeding bimonthly on the second and forth
Saturdays of each month. We prepare lunches and deliver them to
the Parks and shelters where people are living and trying to
acquire a place to rest for a period of time. We also feed the
home bound elderly that inform us of their situations. On these
occasions we feed 175 each time, at times as many as 225 people.
Our intent is to become endowed enough to feed daily and fulfill
all of the other entities of our ministries on a full time basis.

Your donations will be greatly appreciated. If you have any




concerns that have not been addressed in this letter please give
us a telephone call as soon as possible. We can be reached at
(510) 524-1204, if no one answers please leave a message Or
respond in writing to Helping Hands Ministry, Food Pantry, Ms.
Trina R. Johnson or Rev. Geary Miller, 1400 Eighth Street,
Berkeley, CA. 94710.

Thank you for your donations.

Servants to our Community,

Ms. Trina R. Johnson, Director

Rev. Geary Miller, Director

M. T. Thenpson, Pastor

P. §S. MAKE ALL CHECK PAYABLE TO "HELPING HANDS MINISTRIES-
BMZMBC". This is a income tax deduction.

TRJ/GM. jdsb




ALAMEDA COUNTY HEALTH CARE SERVICES
ENVIRONMENTAL HEALTH SERVICES
HAZARDOUS MATERIALS UNIT
80 Swan Way, Suite 200
Oakland, CA 94621
(510) 271-4320

October 29, 1993
TO: All Environmental Health Service Staff

From: Juliette D. Blake, HAZMAT
December Holiday Chairperson

Subj: DECEMBER HOLIDAY CELEBRATION

The HAZMAT Division have the responsibility of hosting the
December Holiday Celebration for 1993. I have been granted the
privilege of chairing this function.

In order for our DHC to be successful, we the committee need
your participation as follows:
Each staff member of EHS is asked to bring a dish (20
servings) or give a donation of $7.00 to defray the cost
of our expense.

The style will be a buffet POT LUCK: attached is a
suggestive menu for your work site. Each work site will
receive a copy of the same.

We are expecting each staff member to participate in some
form of food or money donations.

Please sign up we have a preset deadline of Friday, December
3, 1993 for receiving money for this function. Make any and all
checks payable to Juliette D. Blake, your nbimesfidétdéuzhip with

your coworkers in the labor of providing a healthier environment
for us to breath, sleep, celebrate and enjoy one another.




ALAMEDA COUNTY HEALTH CARE SERVICES
ENVIRONMENTAL HEALTH SERVICES
HAZARDOUS MATERIALS UNIT
80 Swan Way, Suite 200
Oakland, CA 94621
(510) 271-4320

October 29, 1993
TO: All Environmental Health Service sStaff

From: Juliette D. Blake, HAZMAT
December Holiday Chairperson

Subj: DECEMBER HOLIDAY CELEBRATION

The HAZMAT Division have the responsibility of hosting the
December Holiday Celebration for 1993. I have been granted the
privilege of chairing this functioen.

In order for our DHC to be successful, we the committee need
your participation as follows:
Each staff member of EHS is asked to bring a dish (20
servings) or give a donation of $7.00 to defray the cost
of our expense.

The style will be a buffet POT LUCK: attached is a
suggestive menu for your work site. Each work site will
receive a copy of the same.

We are expecting each staff member to participate in some
form of food or money donations.

Please sign up we have a preset deadline of Friday, December
3, 1993 for receiving money for this function. Make any and all
checks payable to Juliette D. BlakMoupbarnnBteds

Oakland, CA 94619
TIME: 12:00 Nocon until 2:00 PM

Come one, come all and have a wonderful time fellowship with
your coworkers in the labor of providing a healthier environment
for us to breath, sleep, celebrate and enjoy one another.




If there are questions or concerns not addressed in this memo
feel free to call me (Juliette Blake) at 217-4320 (ext. 43420) to
discuss them as soon as possible.

Thank you.
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