CAMBRIA

July 10, 2002

M. Joseph Cotton
City of Qakland, Public Works Agency
Environmental Services Division
250 Frank H. Ogawa Plaza, Suite 5301
Oakland, California 94612-2034 i
L1 92002
Re: Offsite Remediation Report

2662 Fruitvale Avenue

Oakland, California 94621

Cambria Project No. 153-1664-029

e Dear Mr. Cotton:

Cambria Environmental Technology, Inc. (Cambria) is pleased to present this Offsite Remediation
Report for the site referenced above (Site). The work described in this report was performed in
accordance with Cambria’s Remediation Workpian dated September 17, 2001, The Alameda County
Health Care Services Agency (ACHCSA) approved the remediation workplan in their
Scptember 24, 2001 letter, and again n their January 28, 2002 lefter, which followed the submittal
of Cambria’s Site Remediation and Closure Report. The hydrogen peroxide introduction, results, and

conclusions are described below.

HYDROGEN PEROXIDE INTRODUCTION

Hydrogen peroxide was introduced into offsite wells MW-13 and MW-F4 to chemically oxidize
hydrocarbons and to supply oxygen to stimulate hydrocarbon biodegradation.

Task 1 - Pre-Field Preparation and Coordination

To introduce hydrogen peroxide into Site groundwater, Cambria coordinated with two small local
businesses within Oakland — GAIA Consulting, Inc. (GAIA) and Morgan Environmental Services,

Inc. {(Morgan). GAIA provided a site-specific health and safety plan as wells as a technician for the
Oakland, CA

San Ramon, CA
somoma. ca 7% hydrogen peroxide solution (peroxide) in 5-gallon containers, which were transported to the Site

field activities. The signed health and safety plan is presented in Attachment A. Morgan provided

on introduction events by GAIA.
Cambria
Environmental
Technelogy, Inc.

1144 65th Street

Suite B

Oakland, CA 94608
Tel (510) 420-0700
Fax {510) 420-9170
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Task 2 - Hydrogen Peroxide Introduction

‘The 7% hydrogen peroxide solution was introduced into offsite wells MW-13 and MW.-F#. The
peroxide introduction events were conducted twice per week oﬁer a four-week period, for a total of
cight introduction events, In conjunction with the peroxide introduction, the following items were
measured: depth to groundwater, groundwater temperature, and dissolved oxygen (DO)

concentrations. The DO concentrations were measured by lowering a probe approximately 3 feet
e below the groundwater table surface then waiting for the reading to stabilize. As much peroxide as

practical was infroduced into Site wells MW-F4 and MW-13 during each event. Ficld forms are
prescnted in Attachment B.

The schedule for the peroxide introduction plan was:

Activity Date
Measured depth to water in wells March 29, 2002
Began four weeks of H,O, introduction May 20, 2002
Completed H;O, introduction June 13, 2002
Measured DO (4 days after final introduction) June 17, 2002
Measured DO (11 days after final introduction) June 24, 2002

In accordance with the site-specific health and safety plan, all field personnel that could come in
contact with the hydrogen peroxide solution wore appropriate personal protective equipment. In
addition, a portable eye wash station was onsite during field activities. The following additional
precautions were taken:

¢ The infiltration rate of the hydrogen peroxide solution was monitored to prevent any overflowing
of the well.

»  Absorbent pads were kept onsite to help contain any overflows.

¢ The groundwater temperature was monitored during and after the peroxide introduction.

» Watcr was added to the well to help cool the reaction and force peroxide into the formation.

e After sealing the well and replacing the well vault, the field personnel observed the wells. The
initial observation lasted approximately two hours after sealing the well. Subsequent observation
lasted 30 minutes.
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PEROXIDE INTRODUCTION RESULTS

Approximately 88 gallons of 7% hydrogen peroxide solution were introduced into groundwater during
this remedial action. During each event, approximately 3 gallons of peroxide were introduced into
well MW-F4 and approximately 8 gallons of peroxide were infroduced into well MW-13, The amount
of hydrogen peroxide injected per event was limited by the infiliration rate for each well. Thetbtal"

volumerof Betoxidedntroducéd iito each well was approximately-28:1-gallons into well MW=F4 and- -
@ approXimately-64.5, gallonis into. wellMW-13. The actual peroxide introduction volumes and the field

measurements are presented in Table 1.

Before peroxide introduction, the DO concentrations were 4.0 mg/L (milligrams/liter) and 6.7 mg/L
in wells MW-F4 and MW-13, respectively. Two days after the initial peroxide introduction event the
DO concentrations were significantly higher in both wells - 17.1 mg/L and 15.9 mg/L in wells
MW-F4 and MW-13, respectively. Three days after the initial peroxide introduction event the DO
concentrations had decreased to 13,6 mg/L but remained elevated i well MW-F4. For well MW-13,
three days after the initial peroxide introduction event the DO concentrations decreased to 4.9 mg/L,
which is below the initial DO concentration of 6.7 mg/L for MW-13. Measurements following
subsequent peroxide introductions indicate that DO concentrations remained elevated after each
introduction. By the final introduction event of June 13, 2002, the DO concentrations in wells
MW-F4 and MW-13 exceeded the measurement range of the field instrument of 19.9 mg/L.. Four
days following the final introduction event the DO concentrations remained above 19.9 mg/L in both
wells. Eleven days after the final introduction event the DO concentrations stiil remained above
19.9 mg/L in well MW-F4 and remained elevated in well MW-13 (10.5 mg/L).

DO measurements indicate that the utilization of DO reduced significantly by the end of the peroxide
introduction events. As shown in well MW-13, the DO concentrations decreased to below the initial
DO concentration within three days of the initial peroxide introduction while the DO concentrations
remained >19.9 mg/L for at least eleven days following the final peroxide introduction event.
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CONCLUSIONS

The results of this offsite remedial action suggest that the hydrogen peroxide introduction has supplied
sufficient dissolved oxygen to stimulate hydrocarbon biodegradation. Having successfully
implemented the approved onsite and offsite remedial plans, Cambria recommends requesting
regulatory case closure. In their January 28, 2002 letter, the ACHSCA indicated their office would
recommend case closure for the Site upon satisfactory completion of offsite groundwater remediation.

6 Prior reports have indicated that there is no significant risk associated with residual hydrocarbons
located offsite and downgradient of the Site.

CLOSING

If you have any questions or comments, please contact me at (510) 420-3303.

Sincerely,
Cambria Environmental Technology, Inc.

Entf-2ul by

Bob Clark-Riddell, P.E.
Principal Engineer

HAC1ty of Oakland\2662 Fruitvale\Remediation Implementationth202 report-final.doc

Attachments:  Figure 1 — Vicinity Map
Figure 2 - Site Plan
Table | — Hydrogen Peroxide Introduction Parameters
Attachment A — Health and Safety Plan
Attachment B - Field Notes
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Table 1. Hydrogen Peroxide Introduction Parameters - City of Oakland, 2662 Fruitvale
Avenue, Gakland, California

Peroxide Dissolved
Depth to Veolume Oxygen
Well Identification Date Time Water Injected Temperature Congentration
(TOC n fi)  (gallons) ) {mg/L)
MW.F4 32972002 12.30 7.40 - - -
MW-I'd4 51202002 13.00 8.4 - 18.8 4.0
MW-F4 5/20/2002 1620 - 33 19.0 -
Gallens of H,0, injected this event: 33
MW-T4 512272002 9:30 9.6 - - 17.1
MW-F4 5/23/2002  9:00 9.1 - 2t.9 13.6
MW-F4 5/23/2002  9:30 - 33 - --
MW-F4 5/2372002  11:00 -- -- 231 --
MW-T'4 5/23/2002 1215 -- - 224 -
MW-F4 5/23/2002  13.30 - - 234 --
Gallons of H, O, injected this event: 3.3
MW-i4 5/28/2002 1045 12.0 - 205 19.1
MW-I'4 5/28/2002  11.20 -- 2.5 - -
MW-F4 572812002  12:05 - - 2i.8 -
MW-I4 542872002 1230 - -~ 21.4 -
MW-F4 5/28/2002 13:00 -- - 213 -
MW -4 5/28/2002  13:30 - -- 22.8 -
MW-F4 5/28/2002  14:00 - - 22.1 -
Gallons of H,O, injected this event: 25
Mw-TF4 53042002 12:00 12.2 -- 231 198
MW-I'4 573012002 13:00 -- 3 -~ -
MW-{d 5/30/2002  13:10 - - 247 -
MW-F4 5/30/2002  13:30 - - 248 --
Mw-F4 513072002 14:00 - - 246 -
Mw-Fd 573072002 14.30 - - 24.5 -
MW-I'4 5/30/2002 1500 -- -- 24.5 -
MW-F4 5/30/2002 15:3¢ = - 24.3 -
MW-1'4 5/30/2002 1600 -- - 24.1 -
Gallons of 11,0, injected this event: 3
MW-F4 6/3/2002  13:30 113 - 212 15.2
MW-F4 6/3/2002  14:00 -- 25 -~ -
MW-F4 6/3/2002  15:00 - -- 212 -
MW-F4 6/3/2002  15:30 -- - 242 -~
MW-F4 6/3/2002  16:00 -- - 24.4 -
MW-F4 6/3/2002  16:30 - -- 24.4 -
MW.-F4 6/3/2002  17:00 -- -- 234 -
MW-t4 6/3/2002  17:30 - -- 243 -
MW-I'4 6/3/2002  18:00 -- - 24.1 --
Gallons of H,0, injected this event: 2.5
MW-F4 6/6/2002  10:30 92 - 217 12.4
MW-1'4 6/6/2002  11:15 -- 25 - -
MW-F4 6/6/2002  11:30 -- -- 253 -
MW-F4 6/6/2002  12:00 -~ - 244 -
MW-F4 6/6/2002  12:30 -- -- 237 -
MW-I'4 6/6/2002  13:00 - - 235 -
MW-F4 6/6/2002  13.30 - -- 236 -
MW-T'4 6/6/2002  14:30 - -- 22.8 -

Gallons of H,0, injected this event: 2.5

Wity of Oaklandi2662 Frunval\Remediaton Implementationiibl 1202 parameters <18 iof4
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Table 1. Hydrogen Peroxide Introduction Parameters - Cniy of Oakland, 2662 Fruitvale
Avenue, Oakland, Califorma

Peroxide Disseived
Depth to Volume Oxygen

Well Identification Date Time Water Injected Temperature Concentration

(TOC m ft) (gallons) (4] {mg/L)
MW-I'4 6/10/2002  11:30 10.1 -- 24.1 154
MW-Fq 6/1072002  12.00 = 3 - -
MW-1'4 6/10/2002  12:30 - - 24.8 --
MW-Iq 6/10/2002  13-00 - ~ 24.8 -
MW-I'4 6/10/2002  13:30 -- - 256 -
MW-TI4 6/10/2002  14:00 -- - 253 --
MW-1'4 6/10/2302  15:00 -- ~- 25.5 .-
MW-I4 6/10/2002  15:15 - ~- 25.7 -

Gallons of H,0, injected this event: 3
MW-I'4 6/13/2002  10.45 9.3 ~- 194 >19.9
MW-I4 6/13/2002 11:30 - 3 -- -
MW-T'4 6/13/2002  12:00 -- n- 208 -
MW-F4 6/13/2002  12:30 -- - 229 -
MW-F4 6/13/2002  13-00 -- -~ 22.4 --
MW-I'4 6/13/2002  13:30 - - 222 -
MW-1'4 6/13/2002  14:30 - -- 222 -~
Gallons of H,0; injected this event: 3

MW-I4 6/L7/2002 920 10.9 - - >19.9
MW-T'4 6/24/2002  12:50 10.05 -- “- >19.9

Total gallons of H,0; injected In to MW-F4: 231

MW-13 3/29/2002 1235 10.30 -~ - -
MW-13 5/20/2002  13:30 10.4 ~- 19.6 6.7
MW-13 5/20/2002  14:00 -- - 20.3 --
MW-13 5/20/2002 1620 -- 10 19.2 -
Gallons of H,0; injected this event: 10
MW-13 5/22/2002  9:30 134 ~- -- 15.9
MW-13 5/23/2002  10.00 10.2 ~- 21.4 4.9
MW-13 5/23/2002  10:30 -- 5 - -
MW-13 5/23/2002  11:00 -~ -- 23.4 --
MW-13 5/23/2002 1215 - I 24.1 --
MW-13 5/23/2002 1330 -- -- 239 -~
Gallons of H,0, injected this event: 6
MW-13 5/28/2002 1130 13.9 - 21.5 11.7
MW-13 5/28/2002 12:00 -~ 5 223 -
MW-13 5/28/2002  12:05 - 1.5 - -
MW-13 5/28/2002 12:30 -- - 241 --
MW-13 5/28/2002 13:00 -- -- 226 -
MW-13 5/28/2002 1330 -- ~- 237 -
MW-13 5/28/2002  14:00 -- -- 233 --

Gallons of H,0O, injected this event: 6.5

HAMOy of Caklandi2662 FrujtvaietRemcedfation fmplementationttbl_H2Z02_parameters xls 20of4
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Table 1. Hydrogen Peroxide Introduction Parameters - City of Qakland, 2662 Fruitvale
Avenue, Qakland, Califormia

Peroxide Dissolved
Depth to Volume Oxygen
Well Identification Date Time Water Injected  Temperature Concentration
{TOCmn ft) (gallons) (") (ng/L)

MW-13 5/30/2002  12.00 [5.85 - 21.7 18.9
MW-13 5/30/2002  13:00 - 5 - -
MW-13 5/30/2002  13:10 “u - 269 -
MW-13 5/30/2002 13 30 -- - 25.0 -
MW-13 5/30/2002  13:40 - 0s - -
MW-13 5/30/2002  14:00 - - 25.5 -
MW-13 5/30/2002  14.05 - 1.5 - -
MW-13 3/30/2002  14:30 - - 252 -
MW-13 5/30/2002 1500 -- - 25.1 --
MW-13 5/30/2002  15:30 - - 253 -
MW-13 5/30/2002  16:00 - - 271 -

Gallons of H,0, injected this event: 7
MW-13 6/3/2002  13.30 14.7 - 214 174
MW-13 6/3/2002  14:00 - 35 - -
MW-13 6/312002  15:00 -- 3 223 -
MW-13 6/3/2002  15:30 - ] 22.6 -
MW-13 6/3/2002 1600 -- - 251 -
MW-13 6/3/2002  16:30 - -~ 24.1 --
MW-13 6/3/2002  17:00 - - 253 -
MW-13 6/3/2002 17.30 o - 239 --
MW-13 6/3/2002  18:00 - - 247 -

Gallons of H,0, injected this event: 1.5
MW-13 6/6/2002  10:30 15.1 - 239 182
MW-13 6/6/2002  11-15 - 9 -- -
MW-13 6/6/2002  11:30 - - 26.6 --
MW-13 6/6/2002  11:45 - i - -
MW-13 6/6/2002 1260 - - 263 -
MW-13 6/6/2002 1215 - 1 - -
MW-13 &/6/2002  12:30 - - 26.5 -
MW-13 6/6/2002 1245 - 1 -- -
Mw-13 6/6/2002  13:00 - - 273 -
MW-13 6/6/2002 1315 - 0.3 -- -
MW-13 6/6/2002  13:30 - - 253 --
MW-13 6/6/2002  13:50 - 0.5 -- -
MW-13 6/6/2002 1430 - - 275 --

Gallons of H,0, injected this event: 13
MW-13 6/10/2002  11:30 10.8 - 235 189
MW-13 6/10/2002  12.00 - 5 - --
MW-13 6/10/2002  12.30 - - 254 -
MW-13 6/10/2002  12:45 - 0.5 - us
MW-13 6/10/2002  13:00 - - 272 --
MW-13 6/10/2002  13:30 - 1 271 -
MW-13 6/10/2002  14:00 - 1 282 --
MW-13 6/10/2002  15:00 - - 305 -
MW-13 6/10/2002 1515 - - 264 -~

Gallons of H;0; injected this event: 1.5

HACHy of Oakland\2662 Fruitvale\Remediation Typlementationttbl_H202_paramcters.xls 3of4



CAMBRIA

Table 1. Hydrogen Peroxide Introduction Parameters - City of Oakland, 2662 Fruitvale
Avenue, Oakland, California

Peroxide Dissolved
Depth to Volume Oxygen
Well Identification Datc Time Water Injected Temperature Concentration
(TOC in it} (galions) °Cy {mg/L)
MW-13 6/13/2002 1045 1595 - 209 >19.9
MW-13 6/13/2002  11:30 - 5 = -
MW-13 6/13/2002  12:00 - - 21.2 -~
MW-13 6/13/2002  12:15 - 1 - -
MW-13 6/13/2002  2:30 - - 227 -~
MW-13 6/13/2002 1245 -- 0.5 - -
MW-13 6/13/2002  13-00 - - 22.9 -
MW-13 6/13/2002  13:15 - 0.5 - -~
MW-13 6/13/2002  13:30 -- - 228 -
Gallons of H;OQ; injected this event: 7
MW-13 6/13/2002  14:30 - = 22.0 -
MW-13 6/17/2002  9-40 14 6 - - >19.9
MW-i3 6/24/2002  12:25 11.07 - - 105

Total gallons of H,0, injected In to MW-13: 64.5

Abbreviations and Methods:

TOC in feet = Depth to water measured from the top of well casing 1n feet.
°C = degrees Celsiug

mg/Ll. = Milligrams per biter
>19.9 = Dissolved oxygen concentration exceeds meter measurement limit of 19.9 mg/L

Peroxide, H,0,= Hydrogen Peroxide

HACiy of Oaklandi2662 Fruitvale\Remediation hinplementationttbl_H202_parameters xlIs 4of4
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Health and Safety Plan
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GAIA Consulting, Inc.

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Peage 1

Project Title:  Fruitvale Avenue H202 Injection

Project No.. 192

Client; Cambria
For the City of Oakland
Date: May 15, 2002

This form may be used for those site activities that pose a significant threat of exposure to site
contaminants or hazards (e.g., well installation, soil borings, water/soil sampling, excavation/
trenching). The GAIA Consulting, Inc. Health and Safety Director will determine whether or not
this form is appropriate for any given activity at the site. It is the responsibility of the Project
Manager to complete the Health and Safety Plan (I1SP). The Health and Safety Director must
sign the HSP. All project personnel must receive a copy of this form, familiarize themselves with
its contents, and sign the signature page before work begins.

1. Site Name and Address

2662 Fruitvale Avenue
Qakland CA 94612

2

Site Personnel and Assigned Responsibilities

Principal-in-Charge: Bob Clark-Riddell (Cambria)

Project Manager: Mary Holland-Ford (Cambria); June Dougherty (GAIA)
Site Safety Officer. June Dougherty

Other Field Personnel: Craig Zeff (GAIA) é?é:") C37. Zuurs

3. Site Description and Background (attach site map)

Two site wells, MW- F4 and MW-13, are Jocated at the intersection of Fruitvale Avenue
and Davis Street. MW.TF4 js Jocated on the sidewalk of DAVIS Street and MW-13 is
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GAIA Consulting, Inc.

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Page 2

located on the southeast corner of Fruitvale and Davis in the street. (See attached site
map).

4. Planned Site Activities

» 15 gallons of 7% Hydrogen Peroxide solution will be introduced into each well during
each event. Events will occur 2 times per week for 4 weeks, The 7% H202 solution
will be picked up at Morgan Environmental prior to ¢ach event and transported in
appropriate containers in the back of the Pick-up truck. If Morgan Environmental
determines that H202 still requires ventilation at the 7% solution, then be sure to keep
product in ventilated containers.

» Water level, water temperature and dissolved oxygen (DO) will be measured as per the
work plan and scope during each event. Water level and DO will also be measured two

days after the first event and two days afler the final event.

5. Chemical Compounds at the Site (complete Sa and/or 5b, as appropriate)
Sa. Chemical Data Summary
__X__ Available Chemical Information has been requested from client.

No Known or Suspected Chemical Contamination

Known Concentrations

Source Range
_(ppm, me/kg, me/l) |
Known Compounds (soil/water/drum, etc.) Lowest Highest
Hydrogen Peroxide Introduced

Organic Hydrocarbons Potentially in wells
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GAIA Consulting, Inc.

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Page 3
5b.  Chemical Data/Information

Hygrogen Peroxide at 7% solution is not a Hazardous Material, however, it can still cause
irritation to the eyes and skin with contact,

The wells may contain free standing product (hydrocarbons). Wells will be tested with a

bailer first to determine if any product is present. If affirmative, DO NOT PR_O_QEE
TH K202 ODUCTION. THE COMBINATIO H20 T

PRODUCT WILL PRODUCE A DANGEROUS REACTION.

Hydrogen peroxide is reactive and incompatible with many orgunic compounds, and
metals and can cause fires, explosions and excessive heat when high concentrations of
H202 come in contact with these compounds aund elements.

Use H202 in a well ventilated area; Keep away from heat sources; Keep away from
incompatible products, Prevent all contact with organics; Use only compatible equipment
(glass, plastic, stainless steel, or aluminum) and containers; Keep an adequate supply of water on
hand for dilution and rinsing in the event of a spill or splash,

If clothing comes in contact with H202, rinse thoroughly and submerse in water before drying.
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GAIA Consulting, Inc.

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Page 4

6. Potential Physical, Mechanical, Electrical, and Biological Hazards

(Check all boxes that potentially apply to the project)

X Do not stand in traffic lanes. Set up traffic cones around each well before beginning
work. Set up at least 30 feet of traffic cones spaced no less than 10 feet apart to
detour oncoming traffic from the work area at well MW-13. Place the truck between
the oncoming traffic and the well/work area to use the truck as a physical barrier to
workers from the traffic. Also, set up traffic concs and warning tape around the MW-
F4 work area. .

Weur protective equipment as described in Item # when handling H202.

Do not permit any unauthorized personnel (i.¢., public pedestrians) to enter the work
area.

Wear traffic safety vest when at site.

Verify that all equipment is in good condition.

Do not stand or walk under elevated loads or ladders.
Do not stand near unbuardcd excavation and trenches.
Do not enter excavation or trenches over 5 feet deep that are not properly guarded,

Furaen e

- i

I

[;E‘TKN b P S

Consult Health and | Safety Director if other mechanical hazards exist.
Discuss location of buried utilities with client, e
Locate and mark buried utilities, and notify USA {Date: USA Tag No.

Have buried utilities cleared. by private utility locating company.

M_]'_v_{g;_nmm at least 10-foot clearance from overhead power lines,
Contact utility company for minimum clearance from high voltage power {ines. If
unavoidably close to buried or overhead power line, have power tumed off, with
circutt breaker locked and tapped.

Properly ground all electnical equipment.

JE3

b r yprmn

0

[] T Avoid standing in water when operating electrical equipment. i ]

L] [ Irequipment must be connected by splicing wires, make sure all connections are
properly taped.
Be familiar with specifi ic operatmg, instructions for each plece of equipment.
Avoid contact with poison oak and poison ivy.
Avoid contact with potentially infeotious waste.
Be aware of and avoid contact with potentially rabid animals.
Use appropriate insect repellant 10 avoid disease carrying or poisonous insects. Avoid
breathing dust in dry desert or central valley areas (vatley fever, Hanta virus, etc.),

VR G —

S —

i}
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GAIA Consulting, Inc.

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Page 5

7. Health and Safety Procedures Required by the Facility

Contact Mr.Joseph Cotton of the City of Oakland and Mr. Bob Clark-Riddefl (510-420-
3303) of Cambria, via fax, phong or email prior to each event,

Venfy from Mr. Cotton whether or not any other City agencies or departments need to be
informed of traffic detour procedures during operations.

8.  Special Procedures and Precauntions

et tean

[-] ] Not Applicable. L
Wear the followmg PPE when handling 7% Hydrogen Peroxide solution and
measuring water parameters:

Steel toed PVC boots, hard hat with splash shield, chemica) goggles, heavy duty
neoprene gloves, heavy duty PVC jacket and pants, latex or neoprene inner
gloves. Reypirator should not be necessary at these concentrations and provided
.| urea is well ventilated,

X | If H202 comes in contact with PPE, o clothing rinse thoroughly for with clean water,
Rinse skin for at least 15 minutes. L
X 1 If H202 comes in contact with eyes, use portable eye wash station and rinse eye(s) for
a minimum of 15 minutes. Contact June Dougherty at 510-774-6972 immediately.
Seek medical attention if severe. »

X | If water in well increases in temperature after adding hydrogen peroxnde by more than
5 deprees F, add water to well unti] temperature stabilizes and/or decreases.

X | If small spill occur, immediately flush with large amounts of water (minimum of a 3:]
ratio or the equivalent of reducing the H202 to less than a 3% solution).

X | Forlarge spllls use absorbent pads to clean up sp:ll Place pads in a container and
X

submerse in water till disposal.
.| Use a plastic, plass, stainless steel, or aluminum funnel o pour H202 into wells,

9. Air Monitoring Procedures

Note: 1f applicable, see last page of this HSP for Total Dust Equivalency calculation
instructions.

X | Not Applicable ‘Because no chemical contamination or excessive dust
15 expected, no air monitoring will be performed.

1 1 volatile organics only . VOC concentrations in the breathing zone will be )
monitored using a PID or FID, during intrusive
activities, or any time activities or sile conditions
BN S change.
[] | Uncontaminated dust only; Momtormg, will be performed when there is visual
Total dust monitoring w/Real dust, using & Real Time Total Dust Meter, to detect if




FROM -

GRIA Consulting

FAX NO. @ 925-943-5389

May. 16 2882 47:57AM P7?

GAIA Consulting, Inc.

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Page 6

{ Time Dust Monitors

S

tota] dust levels are above the OSHA PEL for dust of
10 mg/m3.
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GAIA Consulting, Inc.

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Pape 7
W[j | Contaminated dust only; ) _ . T
Total dust monitoring w/Real To obtain current information about potential
Time Dust Monitors exposure conditions to contaminated airborne dust,

Real Time Tolal Dust Meter(s) will be used to
monitor the breathing zone or immediate work area.
Calculations have been done to determine the total
airbomne dust level necessary to reach the Permissible
Exposure Level (Cal/QOSHA, PEL-TWA) of

given it’s highest known concentration in soil. The
compound with the highest soil concentration, and
the lowest PEL is . Subsequently, it has the

‘| lowest Total Dust Equivalency Level of ______. This
is the amount of total dust necessary in the breathing
zone to create an inhalation exposure exceeding the
PEL of . Since, the number is above/below the
OSHA PEL for simple Nuisance Dust/Particulate
{non-toxic) of 10 mg/m3, then the Action Level to
upgrade to respiratory protection during site activities
will be the more conservative limit,

mg/m3. See item #10 for a detailed description of

ﬂ:f ] Volatile organics and TVOC concentrations in the breathing zone will be
uncontaminated dust monitored using a PID or FID, during intrusive
activities, or any time activities or site conditions
change.

Monitoring will be performed when there is visval
dust, using a Real Time Total Dust Meter, 1o detect if
total dust levels are above the OSHA PEL for dust of
10 mg/m3.
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[TT 1 Volatile organics and VOC concentrations in the breathing zone will be |
contaminated dust montored using a PID or FID, during intrusive
activities, or any time activities or site conditions
change,

To obtain current information about potentia)
exposure conditions to contaminated airbome dust,
Real Time Total Dust Meter(s) will be used 10
monitor the breathing zone or immediate work area.
Calculations have been done to determine the total
airbome dust level necessary to reach the
Permissible Exposure Level (Cal/OSHA, PEL-
TWA) of given its highest known
concentration in soil. The compound with the
highest soil concentration, and the lowest PEL is

Subsequently, it has the lowest Total Dust .
Equivalency Level of . This is the amount of
total dust necessary in the breathing zone to create an
inhalation exposure exceeding the PEL of .
Since, the number 1s above/below the OSHA PEL for
simple Nuisance Dust/Particulate (non-toxic) of 10
myg/m3, then the Action Level to upgrade to
respiratory protection during site activities wil] be the
more conservative imit, ___ mg/m3. See item #10
for a detailed description of Action Levels, Activities,
N and corresponding PPE. S
1 | Methane Methane will be monitored using an LEL/O2 meter
(Combustible Gas Indicator such as a GasTech)
during excavation or confined space activities, to
protect against explosion hazards. Methane is an
asphyxiant and is not considered to be an inhalation

hazard.

s L e

.....
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Action Levels

10
X ’ lNot Applicable (No air monitoring will be performed) Sce section 8 for
...1__| appropriate personal protective equipment to wear/use while handling H202.

Note: If PID/FID readings in the breathing zone exceed S ppm consistently and Level C Is
required, contact the Project Manager before proceeding.

[__Volatile Organics PID/FID
Activities/Locations/Action Level Level of Protection
(] Drilling/sampling of 0 to 5 ppm  {Level D with sieel toed boots, safety glasses, hard hat,
soil and groundwater nd latex inner gloves and nitrile or neoprene outer

sloves. Repular or polycoated Tyvek is optional,
5 10 50 ppm {Level C: Level D as above plus a half face respirator
with organic vapor cartridges, and chemical goggles,

and polycoated tyvek.
50 to 250 level C as above EXCEPT with a Full FACE
ppm respirator.

> 250 ppm  Upgrade to Level B or Cease operations unti] vapors
dissipate and readings are below 200 ppm.
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Uncontaminated Dust | Total Dust
................ Meter | ... I
}. {Activities/Locations|Action Levell Level of Protection
[] | Drilling/sampling | 0<10 Level D with steel toed boots, safety glasses, hard
of soil and mg/m3 hat, and latex inner gloves and nitrile or neoprene
groundwater outer gloves. Regular or polycoated Tyvek is
optional.
> 10 mg/m3 | Level C: Level D as above plus a half face respirator
with dust/mist cartridges, chemical goggles, and
regular or polycoated tyvek. Or use dust suppression
.| methods,
Contaminated Dust Total Dust
Activities/Locations | Action Level Level of Protection 7
Drilling/sampling 0<10 mg/m3 | Level D with steel toed boots, safety glasses, hard
of sof] and or _ hat, and latex inner gloves and nitrile or neoprene
groundwater mg/m3 Jevel | outer gloves. Regular or polycoated Tyvek is
calculated in | optional.
Item #9 } .
>10 mg/m3 or | Level C: Level D as above plus a half face
o mg/m3 | respirator with dust/mist cartridges, chemical
level goggles, and regular or polycoated tyvek. Or use
calculated in | dust suppression methods.
. . hem#9 o
Other . . [ et e o
Activities/Locations | Action Level of Protection
Yevel

(1 Drilling/sampling

of sotl and
groundwater

i1,

Decontamination

LA e, Fre

LRI Ve

[—I;l“‘lh'Not Applicable.

16 2862 a7:58AM P11
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In

General: A designated decontamination area will be setup within the Contamination
Reduction Zone prior to the commencement of work. The designated area will
uccommodate both personnel and vehicles that have been in the Exclusion Zone and
then pass thraugh the Contamination Reduction Zone to enter the Support 2one.

X

12,

[m)

____.1.appropriate containers.

13.

Specific: Rinse PPE after handling H202 if any splashing occurred. Wash and rinse
hands and face.

s st it et 82+ ane e SO

Sampie Handling and Investigation ~ Derived Waste Management

A prreas s

| Chemical contamination not suspected. If contamination is encountered, contact the
project manager reparding special sample handling or waste management requirements.
Sample contamination known or suspected. Wear g bloves when handling samples.

Place soil ¢ cuttings and equipment rinsate wastewater in labeled 55 gallon drums or other

A L r.

Emergency Contacts (names and telephone numbers)

Police: 911
Five: 911
Ambulance: 911
Hospital: Alameda County Medical Center 510-437-4701

Facility Health and Safety Officer (if applicable):
GAIA Health and Safety Director: 510-774-6972, June Dougherty (GATA)
Mary Holland-Ford (Cambria) Project Manager  510-450-1982
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TO THE SUBCONTRACTOR: This plan has been prepared solely for the use of GAIA
Consulting, Inc personnel. It ls supplied to you for informational purposes only. You are
responsible for your own health and safety program

16. Checklist

This H4P contains the following attachments. If they are not presen{ with this document, it
is incomplete.

X Site Map (see Item 3)
X  Hospital Route Map (see ltem 14)
17.  Signatnres

Note: For sites with known or suspected chemical contamination, the HSP must be reviewed
and opprayed by the Health and Safety Director or her designee.
7

-—

N g oSy S~ 7-02_
GAIA sulting, Inc. HeaTth and Fhafety Dirw Date
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Yahoo! Yellow Pages Page 1 of 2

"WYRHOO! Yellow Pages Yahoo! - Maps - Address Bock -

Welcome, Guest User Create My Locations - Sig

Yahoo! Yellow Pages

Starting from: 2662 Fruitvale Ave, Oakland, CA 94601-2033 - Email Directions
weAlameda County Medical Ctr - Get Reverse Directions
- ) 1411 E 31st St, Oakland, CA 94602 - N
Arriving at: - Text Only Driving Directions
(510) 437-4701
Distance: 1.1 miles Approximate Travel Time: 3 mins

R
Q2002 Yaheo! It 2003 Navigation Techuhgies ENTES plio @70 Navigation
Full Route Destination
Directions Miles

1. Start on FRUITVALE AVE going towards E 27TH 8T 6.0
2. Turn Lefton E 27TH ST 0.4
3. Turn Right on 23RD AVE 0.3
4. Turn Left on E 318T ST 0.3
5. Arrive at destination

When using any driving directions or map, it's a good idea to do a reality check and make sure the road still exists,
watch out for construction, and follow all traffic safety precautions. This is only to be used as an ald in planning.

Driving Directions New Locatic

http://maps.yahoo.com/py/ddResults. py?Pyt=Typ&addr=2662+Fruitvale+ Ave&city=0akl... 4/24/2002
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14. Written Directions to Nearest Hospital (attach route map)

Take Fruitvale to East 27 street. Tura left on 27" right on 23™, left on 31" street. See
attached map and directions.

By my signature below, I hereby indicate that I have read and wnderstand this HSP

15.
and I ayree to follow the guidelines therein.

Name (Signature) Date

Naine (Print)
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Written Directions to Nearest Iospital (attach route map)

Take Fruitvale to East 27" street. Turn left on 27%, right on 23", left on 31 street. See
attached map and directions.

15.

By my signature below, I hereby indicate that I have read and understand this HSF
and 1 agree to follow the guidelines therein.

Name (Print) Name (Stgnature) Date

/M 244 /‘Aﬂ«—/cfs — ::Ejr—\_, X / Zoor

o ——




07/10,2002 14:02 FAX 510 420 9170 CAMBRIA doos
JuL-1B-2082 14:i44 CRMBRIA P.gz2-82

GAIJA Consulting, Inc.

SITE-SPECIFIC HEALTH AND SAFETY PLAN

Page (2

14.  Writien Directions to Nearest Hospital (attach route map)

Take Fruitvale to East 27% street. Turn leff on 27%, vight on 23™, loft on 31" street. See
attached map and directions.

15. By my signature below, I hereby indicate that [ have read and understand this HSP
and 1 agree to follow the guidelines therein.

Name (Print) }mg%fmamre e Date
Ty Gl (A 2A  Smd

TOTRL P.92
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14.  Written Directions to Neareat Hospital (attach route map)

Take Fruitvale to East 27 street. Tura left on 27, vight on 23, left on 31" street. Sce
attached wmap and directions.

15. By my signature below, I hereby indicate that [ have read and understand this HSP
nad I agroe ta follow the guidelines therein.

Name (Print) N i ) Date
Lo oy T e
7

(CJM 5rf2) _J _'_,_,_,.,/’ £r

TOTRL. P.g2



Job Safety Analysis

S
M Hydrogen Peroxide Injeétion

J5A Type: B SAR Operations

(] Transpori []Office [ Construction | New [] Revised I Date: 02/20/02

Co:

Dept: Div: Org Unit: Loc:

Work Type: Environmental ] Work Activity; GWE and/or SVE Pilot Testing

Personal Protective Equipment (PPE);

Minimum PPE is Level D including: safety goggles, rubber or vinyl rainsuit, hard hat with face shield, rubber steel-toed and shank
boots, hearing protection, and rubber or nitrile gloves

Additional PPE may be required in the Health & Safety Plan (HSP). Also refer to the HSP for required traffic control, air
monitoring, and emergency procedures,

Development Team Position/Title Reviewed By Position/Title Date

Beiry, Thomas R. Operations Manager N. Scott MacLeod Principal Geologist

Barbara Jakub Project Geologist

Brian Busch

Project Scientist

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting
work including, but not limited to, permitting, access agreements, and notification to required contacts (e.g. site managers, inspectors, clients,
subcontractors, ete.). A tailgatc safety meeting must be performed and documented at the beginning of cach workday. Self Performance Safety

Analysis (SPSA) procedures must be used throughout the project, Weather conditions (heat, cold, rain, and lightning) must also be considered.

© Job Steps

© Potential Hazard

© Critical Actions

Order H,O, delivered to
site if concentration is
above 7.5 % or volume is
greater than 1000 Ibs.

Accident during transportation could cause
H,0, release.

Follow DOT regulations for H,0, transpozt,

Review hydrogen
peroxide hazards

Reacts with anything organic, Incompatible
with iron, steel, brass, bases, acids, lime
ammonia. Can cause personal bumns,
ignition of combustible organic material,
and/or pressure bursts caused by
contamination or lack of ventilation.

Ensure that no organic or incompatible chemicals are anywhere near
H,0,. Ensure that no H,0, gets onto skin or in eyes by wearing
appropriate PPE. Do not drop anything in drums containing H,0;.

Pick up H,0; and
transport to sile.

Accident during transportation could cause
H, 0, release. H,O, can cause personal burns,
ignition of combustible material, pressure
bursts caused by contamination or lack of
ventilation.

Follow DOT regulations for H;O, transport. Ensure that the proper
emergency response equipment is in your truck in case of spill.
Ensure that the proper MSDS are in your truck. Ensure that
containers are properly labeled, ventilated, and in proper shipping
containers.

Mobilize with proper
equipment/ safety supplics
for testing.

Vehicle accident. Lifting hazards. Delay or
improper performance of work due to
improper cquipment onsite.

Inspect injection wells for
separate phase
hydrocarbons (SPH)

SPH and H;O, can react and cause an
explosion.

__| pather necessary PPE,

Follow safe driving procedures. Employ safe lifting procedures.
Make sure sub-contractors are aware of their responsibilities for labor,
equipment and supplies. Review HSP and perinif conditions and

Do not inject H,0, in a well that contains SPLI,

H,0, injection

Set up necessary traffic
control.

Struck by vehicle during placement. Vehicle
accident as a result of improper traffic
control equipment placement.

Use buddy system for placing traffic control. Reference traffic control
plan section of HSP {may include specific requirements based on
permits).

Unload H,0, drum and set |
up equipment.

Struck by vehicle. Trip hazards. Accident |

when mancuvering equipment. Lifting
hazard. Adverse impacts to station sales.
Contamination of equipment may cause
ignition of material.

Place equipment away from pump islands or other high traffic areas.
Protect drums with traffic control equipment (cones, barricades, etc).
Provide as-needed hand signals and guidance to driver when placing
dropping off farge quantities of HyO,. Visually inspect equipment
(fire extinguisher on board/available on site, no damaged hoses, all
hoses and connections firmly connected?). Use proper lifting

Cambria Environmenia

Technology




techniques. Use dedicated equipment

Set up exclusion zone(s)
including eyewash, safety
shower and decon station,
and workstation.

Struck by vehicle during set up. Slip/fall
hazards, lifting hazard.

fmplement exclusion zone set-up instructions of HSP, Set up
workstation with clear walking paths to all testing locations. Face
oncoming traffic.

Bring H,0, drum to
injection wells

Gauge water levels and
product thickness (where
applicable).

Back strain, Inhalation or dermal exposure to
chemical hazards. Repetitive motion.
Traffic hazards.

Don necessary PPE and initiate air quality monitoring in accordance
with the HSP. Maintain safe distance from well heads. Bend at
knees, not waist. Decontaminate equipment between each
measurement. Face oncoming traffic.

Commence testing.

Explosion or fire. Trip hazards.
Unauthorized release of contaminants.
Exposure to contaminailts (inhalation, dermat
contact). Noise. Electrical hazards.

Follow equipment-specific operation instructions. Monitor influent
vapor and oxygen concentrations if applicable. Keep work area tidy
and free of loose equipment. Monitor treatment system and collect
data to ensure discharge is within permit parameters and capacity of
any storage containers (concentrations and flow rates). Wear PPE in
accordance with HSP (including ear protection as necessary). Use
GFIC and inspect cords.

H,, injection

Bumns to skin and eyes. Accelerating
reaction with leather/metal can lead to
explosion or fire. Unvented containers can
build pressure and explode. Oxygen-
enriched atmosphere.

Wear rubber gloves, boots, coveralls, rain suit, and hard hat with eye
shield {no leather!) in accordance with HSP. Use dilute concentration
(8% when possible). Store and transport H,O, in approved and
labeled containers in accordance with DOT regulations. Refer to
H,0,-specific safety procedures for all work with H,0,. Do net use
H,0; unless you know and understand the hazards and safety
procedures.

Collect samples in
accordarnce with sampling
plan.

Cross-contamination. Improper sample
{abeling or storage. Exposure to
contaminants. Repetitive motion. Body
position

Label samples in accordance with sampling plan. Keep samples
stored in proper containers, at correct temperature, and away from
work area. Perform air menitoring and wear proper PPE.

Store waste (water, carbon
canisters, ctc.) in
accordance with site-
specific requirements.

Back strain. Traffic hazard. Improper
storage or disposal. If disposing through
onsite treatment system, damage or injury
from improper use of equipment

Use proper equipment to transport waste containers (purnps, drum
dollies, etc.). Have proper storage contaimment and labeling available
onsite. Place materials in isolated location away from traffic and
ather site functions. Label waste. Coordinate proper disposal offsite
{where applicable). Review instructions for use of onsite treatment
systems.

Clean site/demobilize

Traffic hazard. Lifting hazards. Safety
hazards left on site. Leaving H202 on
surfaces to react.

Use buddy system as necessary to remove traffic control. Use proper
lifting techniques. Leave site clean of refuse and debris. Notify
station personnel of departure and location of any stored waste.
Ensure that no H,O, is has been spilled and not rinsed down with
water. Rinse down any spills with copious amounts of water.

Package and deliver

samples to lab.

Bottle breakage, back strain.

Handle and pack bottles carefully (bubble wrap bags are helpful). Use
proper lifting techniques,

F\Safety\LPS Forms\JSA-11202Draft.doc
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AUTOTYPE INTERNATIONAL LTD -- HYDROGEN PEROXIDE SOLUTION

AUTOTYPE INTERNATIONAL LTE -- HYDROGEN PEROXIDE SOLUTION
MATERIAL SAFETY DATA SHEET

NSN: 681000N052088

Manufacturer's CAGE: AUTTY

Part No. Indicator: A

Part Number/Trade Name: HYDROGEN PEROXIDE SOLUTION

Company's Name: AUTOTYPE INTERNATIONAL LTD
Company's Street: GROVE RD

Company's City: WANTAGE, OXON, ENGLAND
Company's Zip Code: 0X12 7BZ

Company's Emerg Ph #: 800-424-9300
Company's Info Ph {: 708-303-5900

Record No. For Safety Entry: 001

Tot Safety Entries This Stk#: 001

Status: SMJ

bate MSDS Prepared: (01MAY91
Safety Data Review Date: 0S5AUG94
MSDS Serial Number: BVLQP
Hazard Characteristic Code: NK

hppearance And Odor: COLORLESS LIQUID (WATER} .
Boiling Point: 212F,100C

Melting Point: N/A

Vapor Pressure (MM Hg/7¢ F): AS WATER

Vapor Density (Air=1): AS WATER

Specific Gravity: 1.0 (H*20=1)

Solubility In Water: COMPLETE

Flash Point: N/A

Lower Explosive Limit: N/A

Upper Explosive Limit: N/A

Extinguishing Media: MEDIA SUITABLE FOR SURROUNDING FIRE (FP N).

Special Fire Fighting Proc: USE NIOSH/MSHA APPROVED SCBA ARND FULL
PROTECTIVE EQUIPMENT (FP N).

Unusual Fire And Expl Hazrds: OXIDIZER. CONTACT WITH COMBUSTIBRLE MATERIAL
WILL ASSIST COMBUSTION.

Stability: YES
Cond To Avoid {Stability): HEAT,.
Materials To Avoid: REDUCING AGENTS, ORGANICS.

http://msds.pdc.cornell.edu/msds/sirt/msds/h/q183/q4329 html

Page 1 of 2

4/24/2002



AUTOTYPE INTERNATIONAL LTD -- HYDROGEN PEROXIDE SOLUTION
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Label Data

Label Required: YES

Technical Review Date: (09AUGS94

Label Date: 05AUGS4

Label Status: G

Common Name: HYDROGEN PEROXIDE SOLUTION
Chronic Hazard: NO

Signal Word: WARNING!

Acute Health Hazard-Moderate: X

Contact Hazard-Moderate: X

Fire Hazard-None: X

Reactivity Hazard-None: X

Special Hazard Precautions: ACUTE: EYES: IRRITATING. SKIN: BURNS/
IRRITATION. INGESTION: HARMPUL; STOMACH DISTENSION, MAUSEA, VOMITING,
BLEEPING. CHRONIC: NONE LISTED BY MANUFACTURER.
Protect Eye: Y

Protect Skin: Y

Protect Respiratory: Y

Label Name: AUTOTYPE INTERNATIONAL LTD

l.abel Street: GROVE RD

Label City: WANTAGE, OXON, ENGLAND

Label Zip Code: 0X12 7BZ

Label Emergency Number: 800-424-9300

http://msds.pdc.cornell.eduw/msds/siri/msds/h/q183/¢329 . html

Page 2 of 2

412412002



BELL FUELS -- LEAD-FREE GASOLINE; NO-LEAD GASOLINE - GASOLINE,UNL... Page 1 of4

BELL: FUELS -- LEAD-FREE GASOLINE; NO-LEAD GASOLINE - GASOLINE, UNLEADED
MATERIAL SAFETY DATA SHEET

NSN: 9130012084172

Manufacturer's CAGE: 8P539

Part No. Indicator: A

Part Number/Trade Name: LEAD-FREE GASOLINE; NO-LEAD GASOLINE

ITtem Name: GASOLINE,UNLEADED
Company's Name: BELL FUELS, INC
Company's Street: 4116 WEST PATERSON AVE
Company's City: CHICAGO

Company's State: IL

Company's Country: US

Company's Zip Code: 60646
Company's Emerg Ph #: 312-286-0200
Company's Info Ph #: 312-286-0200
Recoxrd N¢. For Safety Entry: 060
Tot Safety Entries This Stk#: 064
Status: SP

Date MSDS Prepared: 23FEB90
Safety Data Review Date: 210CT94
Supply Item Manager: KY

MSDS Serial Number: BVHJIT
Specification Number: VV-G-1690
Spec Type, Grade, Class: CIVGAS
Hazard Characteristic Code: F2
Unit Of Issue: DR

Unit Of Issue Container Qty: 55 GALLONS
Type OfL Centainer: DRUM, 18 GAGE
Net Unit Weight: 325.2 LBS

Proprietary: NO

Ingredient: HYDROCARBONS, ARCMATIC
Ingredient Sequence Number: 01
Percent: 15-35%

NIOSH (RTECS) Numbexr: 1008732HA
OSEA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE RECCMMENDED
Proprietary: NO

Ingredient: SATURATED HYDROCARBONS
Ingredient Sequence Number: 02

Percent: 60-75

NICSH (RTECS) Number: 1006886SH

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE RECOMMENDED
Proprietary: NO

Ingredient: UNSATURATED HYDROCARBONS
Ingredient Sequence Number: 03

Percent: 1-15

NIOQSH (RTECS) Number: 1006887UH

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE RECOMMENDED
Proprietary: NO

Ingredient: DYE AND CTHER ADDITIVES
Ingredient Sequence Number: 04

Percent: 0.02

NIDSH (RTECS) Number: 100G3746AD

http://msds.pdc.cornell.edu/msds/siri/msds/h/q148/q368.html 4/2412002



BELL FUELS -- LEAD-FREE GASOLINE; NO-LEAD GASOLINE - GASOLINE,UNL...

OSHA PEL: NOT ESTABLISHED
ACGIH TLV: NOT ESTABLISHED
Other Recommended Liwmit: NONE RECOMMENDED

Appearance And Qdor: BLUE OR CLEAR, TYPICAL HYDRCOCARBON ODCR.
Boiling Polnt: 90.0F,32.2C

Vapor Pregsure (MM Hg/70 F): 414 @100C

Vapor Density (Air=1): 3-4

Specific Gravity: 0.71-G.77

Solubility In Water: NEGLIGIBLE.

Flash Point: -50F,-46C

Flash Point Method: TCC

Lower Explosive Limit: 1.3

Upper Explesive Limit: 6

Extinguishing Media: ANY UL APPRQVED CLASS B MERIA SUCH AS FOAM, CARBON
DIOXIDE, DRY CHEMICAL.

Special Fire Fighting Proc: NONE SPECIFIED BY MFG; HOWEVER USE APPROPRIATE
PROTECTIVE EQPMT INCLUDING SELF-CONTAINED BREATHING APPARATUS.

Unusual Fire And Expl Hazrds: NONE SPECIFIED BY MFG; HOWEVER MATL IS
HEAVIER THAN AIR AND WILL TRAVEL LONG DISTANCES & FLASHBACK. EXPLOSIVE
MIXTURE FORMS W/GASOLINE & AIR.

Stability: YES

Cond To Avoid (S8tability): NONE SPECIFIED BY MFG; HOWEVER AVQID OPEN
FLAMES/HEAT/SPARKS/OTEER IGNITION SOURCES.

Materials To Avoid: OXIDIZERS.

Hazardous Decomp Products: NONE SPECIFIED BY MFG.

Hazardous Poly Occur: NO

Conditions To Avoid (Poly): NOT RELEVANT.

LD50-LC50 Mixture: UNKNOWN

Route Of Entry - Inhalation: YES

Route Of Entry - Skin: YES

Route Of Entry - Ingestion: YES

Health Haz Acute And Chronic: ACUTE:EYE:IRRIT @ HIGH VAP LEVELS OR DIRECT
CONTACT W/FLUID. SKIN:IRRIT ON PROLONG CONTACT W/LIQ, DERM RESULTING FROM
DEFATTING NATURE OF LIQ. SYSTEMATIC:CNS EFFECTS (NARCOSIS) @ HIGH VAP
LEVELS; MUC MEMBRANE IRRIT, PNEUMONIA. INGEST:GASTROINTESTINAL
DISTRUBANCES. CHRCONIC:PERIPERAL NERVOUS SY EFFECTS, BLOOD ALTERATIONS
Carcinogenicity - NTP: NO

Carcinogenicity - IARC: YES

Carcinogenicity - OSHA: NO

Explanation Carcinogenicity: PER MSDS:NONE STATED; HOWEVER CONTAINS
GASOLINE WHICH IS5 CONSIDERED BY IARC TO BE POTENTIAL CARCINOGEN.
Signs/Symptoms Of Overexp: EYE & SKIN IRRITATION. DERMATITIS. NARCOSIS. GI
DISTURBANCES: NAUSEA, DIARRHEA, STOMACH PAINS.

Med Cond Aggravated By Exp: NONE SPECIFIED BY MFG.

THGROUGHLY WASH AREA W/SOAP & WATER. INHAL:REMOVE FROM CONTAMINATED AREA,
ADMINISTER ARTIFICIAL RESP IF NECESSARY. CALL PHYSICIAN. INGEST:GIVE A
VEGETABLE OIL TO RETARD ABSORPTICN. DO NOT INDUCE VOMITING. CALL PHYSICIAN.
FATAL DOSE ADULT HUMAN APPROX 350G, CHILD APPROX 10-13G.

Steps If Matl Released/Spill: KEEP PUBLIC AWAY. SHUT OFF SOURCE W/O RISK.
ADVISE POLICE & NAT RESP CENTER 800-424-8802 IF SUBSTANCE HAS ENTERED A
WATER COURSE COR SEWER. CONTAIN LIQ W/EARTH, SAND. RECOVER FREE LIQ BY
PPUMPING OR W/SUITABLE ABSORBENT.

http://msds.pdc.cornell.edu/msds/siri/msds/h/q148/q368.html
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BELL FUELS -- LEAD-FREE GASOLINE; NO-LEAD GASOLINE - GASOLINE,UNL... Page 3 of 4

Neutralizing Agent: NONE SPECIFIED BY MFG.

Waste Disposal Method: UNDER MANY SPILL SITUATIONS LIQ CAN BE RECOVERED &
RECLAIMED. WHERE SOLID ABSORBENTS ARE USED THEY SHOULD BE INCINERATED PER
APPLICABLE STATE & LOCAL REGULATIONS.

Precautions-Handling/Storing: USE APPROPRIATE GROUNDING-DISPENSING
PROCEDURES. STORE IN RELATIVELY COOL PLACE. DG NOT EXPOSE TO HEAT, CPEN
FLAME OR OXIDANTS.

Other Precautions: NONE SPECIFIED BY MFG.

Respiratory Protection: FOR EXPOSURES IN EXCESS OF EXPCSURE LIMITS
CHEMICAL CARTRIDGE RESPIRATOR OR AIR SUPPLIED EQUIPMENT.

Ventilation: LOCAL EXHAUST REQUIRED & EXPLOSION PROOF EQUIPMENT.
Protective Gloves: IMPERMEABLE GLOVES.

Eye Protection: NONE SPECIFIED HOWEVER SAF GLASSES/GOGGE

Other Protective Equipment: NONE SPEICFIED BY MFG.

Work Hygilenic Practices: WASH HANDS AFTER HANDLING & PRIOR TO EAT/DRINK/
SMOKE/USE OF TOILET FACILITIES. FOLLOW GCOD WORK HYGIENE PRACTICES.

Trans Data Review Date: 94294
DOT PSN Code: GTN

DOT Proper Shipping Name: GASOLINE
DOT Class: 3

DOT ID Number: UN1203

DOT Pack Group: II

DOT Label: FLAMMABLE LIQUID

IMO PSN Code: HRV

IMO Proper Shipping Name: GASOLINE
IMO Regulations Page Number: 3141
IMO UN Number: 1203

IMO UN Class: 3.1

IMO Subsidiary Risk Label: -

IATA PSN Code: MUC

IATA UN ID Number: 1203

IATA Proper Shipping Name: GASOLINE
IATA UN Class: 3

IATA Label: FLAMMABLE LIQUID

AFI PSN Code: MUC

AFI Prop. Shipping Name: GASOLINE
AFI Class: 3

AFI ID Number: UN1203

AFI Pack Group: II

AFI Basic Pac Ref: 7-7

Label Required: YES

Technical Review Date: 210CT94

Label Status: F

Common Name: LEAD~FREE GASOQOLINE; NO-LEAD GASCOLINE

Signal Word: DANGER!

Acute Health Hazard-Moderate: X !

Contact Hazard-Moderate: X

Fire Hazard-Severe: X

Reactivity Hazard-None: X

Special Hazard Precautions: ACUTE:EYE:IRRIT @ HIGH VAP LEVELS OR DIRECT
CONTACT W/FLUID. SKIN:IRRIT ON PROLONG CONTACT W/LIQ, DERM RESULTING FROM
DEFATTING NATURE COF LIQ. SYSTEMATIC:CNS EFFECTS (NARCOSIS) @ HIGH VAP
LEVELS; MUC MEMBRANE IRRIT, PNEUMONIA. INGEST:GASTROINTESTINAL
DISTRUBANCES. CHRONIC:PERIPERAL NERVCOUS SYS EFFECTS, BLOCD ALTERATIONS.
1STAID:EYE:FLUSH FOR @ LEAST 15MINS W/WATER. SKIN:THOROUGHLY WASH AREA W/

http://msds.pde.cornell.edw/msds/siri/msds/h/q148/g368.html 4/24/2002
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SOAP & WATER. INHAL:REMCVE FROM CONTAMINATED AREA. ADMINISTER ARTIFICIAL
RESP IF NECESSARY. CALL PHYSICIAN. INGEST:GIVE A VEGETABLE 0IL TQO RETARD
ABSORPTION. DO NOT INDUCE VOMITING., CALL PHYSICIAN. FATAL DOSE ADULT HUMAN
APPROX 350G, CHILD APPROX :0-13G.

Protect Eye: Y

Protect Skin: Y

Protect Respiratory: ¥

Label Name: BELL FUELS, INC

Label Street: 4116 WEST PATERSON AVE

Label City: CHICAGO

Label State: IL

Label Zip Code: 60646

Label Country: US

Label Emergency Number: 312-286-0200

hitp://msds.pde.comell.edwmsds/siri/msds/h/q148/q368.html 4/24/2002



lI;YSCIENCE -- BENZENE, PRODUCT #: 251C-1 - BENZENE, ACS.

POLYSCIENCE -- BENZENE, PRODUCT #:
MATERIAL SAFETY DATA SHEET

NSN: 6810002815266

Manufacturer's CAGE: 58378

Part No. Indicator: A
Part Number/Trade Name:

BENZENE, PRODUCT #:

httpt//MSDS.PDC.CORNELL EDU/msds/siri/q248/q398 htm!

251C~1 - BENZENE, ACS.

251C~1

General Infermation

Company's Name: POLYSCIENCE
Company's Street: 7800 MERRIMAC AVE
Company's City: NILES

Company's State: IL

Company's Country: US

Company's 2Zip Code: 60648

Record No. For Safety Entry: 003

Tot Safety Entries This Stk#: 006
Status: SE

Date MSDS Prepared: 01MARSZ2

Safety Data Review Date: 05AUG94
Supply Item Manager: CX

MSDS Serial Number: BTSWC
Specification Number: 0-~-C-265C (RED SPEC)
Hazard Characteristic Code: F3

Unit Of Issue: CN

Unit Of Issue Container Qty: 20 LITERS
Type Of Container: METAL/PLASTIC

Ingredients/Identity Information

Proprietary: NO

Ingredient: BENZENE (SARA IIT)
Ingredient Sequence Number: 01
Percent: 100

NIOSH (RTECS) Number: CY1400000

CAS Number: 71-43-2

OSHA PEL: SEE 1910.1028

ACGYH TLV: 10 PPM; A2; 9394

Other Recommended Limit: NONE RECOMMENDED

Boiling Peoint: 176F,80C

Vapor Pressure (MM Hg/70 F): 7403 @€20C
Vapor Density (Air=1): 2.77

Specific Gravity: 0.874

RButoignition Temperature: 928F

Fire and Explosion Hazard Data

Flash Point: 12F,-11C

Lower Explosive Limit: 1.3

Upper Explosive Limit: 7.1
Extinguishing Media: CARBON DIOXIDE,

DRY CHEM POWDER OR APPROPRIATE FORM.

WATER MAY BE EFFECTIVE FOR COOLING BUT MAY NOT EFFECT EXTINGUISHMENT
Special Fire Fighting Proc: WEAR SELF-CONTAINED BREATHING APPARATHS AND
PROTECTIVE CLOTHING TO PREVENT CONTACT W/SKIN & EYES. USE WATER SPRAY TO

COOIL, FIRE-EXPOSED CONTAINERS.
Unusual Fire And Expl Hazxrds:

EXTREMELY FLAMMABLE, VAPOR MAY TRAVEL

CONSIDERABLE DISTANCE TO SQURCE OF IGNITION AND FLASHBACK. CONTAINER

EXPLOSION MAY OCCUR UNDER FIRE CONDITIONS,

£
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Reactivity Data

mm s SEIST o Sttt

Cond To Aveid (Stability): HIGHT TEMPERATURES. SOURCES OF IGNITION.
Materials To Avoid: OXIDIZING AGENTS,

Hazardous Decomp Products: TOXIC FUMES OF CARBON MONOXIDE AND CARBON
DIOXIDE.

LD50-LC50 Mixture: LDS50 (OQRAL,RAT}=930 MG/KG

Route Of Entry - Inhalation: YES

Route Of Entry - Skin: YES

Route Of Entry - Ingestion: NO

Health Haz Acute And Chronic: ACUTE:HARMFUL IF SWALLOWED, INHALED, ABSORBED
THRU SKIN.IRRIT TO MUC MEM & UPPER RESP TRACT.CAUSES SKIN & SEVERE EYE
IRRIT.CHRONIC: CARCINOGEN.MAY ALTER GENETIC MATERIAL.PLOOD EFFECTS.
Carcinogenicity - NTP: YES

Carcinogenicity - IBRC: YES

Carcinogenicity - OSHA: YES

Explanation Carcinogenicity: CONTAINS Benzene [71-43-2] WHICH IS LISTED BY
NTP AND IARC AND REGULATED BY OSHA AS A CARCINOGEN.

Signs/Symptoms Of Overexp: NAUSER,DIZZ,HEAD,NARCOTIC EFFECT.CANCER.
EXHILARATION, NERVOUS EXCITATION &/OR GIDD,DEPRESS, DROWSINESS, FATIGUE.
TIGHTNESS IN CHEST,BREATHLESSNESS, LOSS OF CONSC, TREMORS, CONVULS, DEATH DURE
TO RESP PARA OR CIRCULATORY COLLAPSE.DRYING,SCALING DERM, 2NSD SKIN
INFECTIONS.BLEEDING FROM NOSE/GUMS/MUC MEM, SMALL BLISTERS, LEUKOFENIA.

Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER.
Emergency/First Aid Proc: IMMED FLUSH EYES OR SKIN W/COPIOUS AMTS OF WATER
FOR @ LEAST 15MINS WHILE REMOVING CONTAMINATED CLOTHING/SHOES. IF INHALED,
REMOVE TO FRESH AIR. IF NOT BREAHTING GIVE ARTIFICIAL RESPIRATION. IF
BREATHING IS DIFFICULT GIVE OXYGEN. IF SWALLOWED WASH OUT MOUTH W/WATER
PROVIDED PERSON IS CONSCIOUS. CALL A PHYSICIAN.

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: EVACUATE AREA.SHUT OFF ALL IGNITION SOURCES.
WEAR SCBA, RUBBER BOOTS & HEAVY RUBBER GLOVES.COVER W/ACTIVATED CARBON
ADSORBENT.TAKE UP & PLACE IN CLOSED CONTAINERS.TRANSPORT OCUTDOOORS.
VENITLATE AREA & WASH SITE AFTER MATL PICKUP IS COMPLETE.

Neutralizing Agent: NOT RELEVANT,

Waste Disposal Method: BURN IN A CHEMICAL INCINERATOR EQUIPPED W/AN
AFTERBURNER & SCRUBBER BUT EXERT EXTRA CARE IN IGNITING AS TH1IS MATERIAL 1S
HIGHLY FLAMMABLE. OBSERVE ALL LOCAL, STATE AND FEDERAL LAWS.
Precautions~Handling/Storing: WEAR APPROPRIATE NIOSH/MSHA APPROVED RESP,
CHEM-RESIST GLOVES, SAFTY GOGGLES, OTHER PROTECTIVE CLOTH.USE ONLY IN
CHEMICAL FUME HOOD.USE NONSPARKING TOQLS

Other Precautions: DON'T BREATHE VAPOR.DON'T GET IN EYES,ON SKIN,ON
CLOTHING.AVOID PROLONG/REPEAT EXPOSURE.KEEP TIGHTLY CLOSED.KEEP AWAY FROM
HEAT, SPARKS, OPEN FLAME.STORE IN COOL DRY PLACE.IF FEEL UNWELL SEEK MED
ADVICE (SHOW LABEL WHERE POSSIBLE).

Control Measures

Respiratory Protection: WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR.
Ventilation: CHEMICAL FUME HOOD WHICH IS EXPLOSION PROOF.

Protective Gloves: CHEMICAIL RESISTABNT GLOVES.

Eye Protection: SAFETY GOGGLES.

Other Protective Equipment: PROTECTIVE SUITABLE CLOTHING TO MINIMIZE SKIN
CONTACT. SAFETY SHOWER & EYE BATH.

Work Hygienic Practices: WASH CONTAMINATED CLOTHING PROMPTLY.WASH
THOROUGHLY AFTER HANDLING.

I
I
il

Trans Data Review Date: 94217
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of 3

DOT PSN Code: BRS

DOT Proper Shipping Name: BENZENE
DOT Class: 3

DOT ID Number: UN1114

DOT Pack Group: II

DOT Label: FLAMMABLE LIQUID

IMO PSN Code: BXB

IMO Proper Shipping Name: BENZENE
IMO Regulations Page Number: 3185
MO ON Number: 1114

IMO UN Class: 3.2

iMO Subsidiary Risk Label: ~

IATA PSN Code: DBA

IATA UN ID Number: 1114

IATA Proper Shipping NHame: BENZENE
IATA UON Class: 3

IATA Label: FLAMMABLE LIQUID

AFI PSN Code: DBA

AF1 Symbols: 0

AFI Prop. Shipping Name: BENZENE
AFI Class: 3

AFI ID Number: UN1114

AFI Pack Group: IX

AFI Basic Pac Ref: 7-7

N.0.S. Shipping Name: BENZENE.
Additional Trans Data: PER CTDF SHIPPING NAME:BENZENE, UNIT CAN CONTAINS

Label Data

Label Required: YES

Technical Review Date: 05AUGY%4

Label Status: F

Common Name: BENZENE, PRODUCT #: 251C-1

Chronic Hazard: YES

Signal Word: DANGER!

Acute Health Hazard-Severe: X

Contact Hazard-Moderate: X

Fire BRazard-Severe: X

Reactivity Hazard-None: X

Special Hazard Precautions: HARMFUL IF SWALLOWED, INHALED, ABSORBED THRU
SKIN.IRRIT TO MUC MEM & UPPER RESP TRACT.CAUSES SKIN & SEVERE EYE IRRIT.
CHRONIC:CARCINOGEN.MAY ALTER GENETIC MATERIAL (MUTAGEN).BLOOD EFFECTS.
TARGET ORGANS:BLOOD/BLOOD MARROW/CNS. FIRST AID:IMMED PLUSH EYES OR SKIN W/
COPICUS AMTS OF WATER FOR @ LEAST 15MINS WHILE REMOVING CONTAMINATED
CLOTHING/SHOES. IF INHALED, REMOVE TQ FRESH AIR. IF NOT BREAHTING GIVE
ARTIFICIAL RESPIRATION. IF BREATHING IS8 DIFFICULT GIVE OXYGEN. IF SWALLOWED
WASH OUT MOUTH W/WATER PROVIDED PERSON IS CONSCIOUS, CALL A PHYSICIAN.
Protect Eye: Y

Protect Skin: Y

Protect Respiratory: Y

Label Name: POLYSCIENCE

Label Street: 7800 MERRIMAC AVE

Label City: NILES

Label State: IL

Label %ip Code: 60648

Label Country: U8

12/8/99 10:40 AM



MOTOR OIL HELL.AS CORINTH REFINERIES SA -- DIESEL FUEL, ARTIC (DFA) -

MOTOR OIL HELLAS CORINTH REFINERIES SA -- DIESEL FUEL, ARTIC (DFA) - DIESEL FUEL
MATERIAL SAFETY DATA SHEET

NSN: 9140002865282

Manufacturer's CAGE: G0262

Paxt No. Indicatoxr: A

Part Number/Trade Name: DIESEL FUEL, ARTIC (DFA)

Item Name: DIESEL FUEL

Company's Name: MOTOR CIL/HELLAS/CORINTH REFINERIES SA
Company's Street: 2 CAR SERVIAS
Company's City: ATENS GREECE
Company's Country: GR

Company's Zip Code: GREECE

Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 004
Status: SMU

Date MSDS Prepared: 24JANS2

Safety Data Review Date: 24JUNS2
Supply Item Manager: KY

MSDS Serial Number: BMZSY
Specification Number: VV-F-800

Spec Type, Grade, Class: DF-A-GRADE
Hazard Characteristic Code; F4

Proprietary: NO

Ingredient: PETROLEUM HYDROCARBONS (PREDOMINANTLY IN THE RANGE C15 TC C30}
Ingredient Seguence Number: 01

NIOSH (RTECS) Number: 1000099PH

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: 5 MG/M3 AS OIL MIST

Proprietary: NO

Ingredient: ADDITIVES AND OTHER INGREDIENTS (MAY INCLUDE ANTIOXIDANTS,
CETANE IMPROVERS, CORROSION INHIBITOR OR FUEL ICING INHIBITOR}
Ingredient Sequence Number:; 02

NIOSH (RTECS) Number: 1003746AD

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE SPECIFIED

Appearance And Odor: PALE YELLOW/STRAW COLORED LIQUID, KEROSENE/DIESEL
ODOR

Boiling Point: 150 - 300C

Melting Point: -60F,-51C

Vapor Pressure (MM Hg/70 F): NIL
Vapor Density (Air=1}: NOT GIVEN
Specific Gravity: 0.78 -0.80
Decomposition Temperature: UNKNOWN
Evaporation Rate And Ref: NOT GIVEN
Sclubility In Water: NEGLIGIBLE
Percent Volatiles By Volume: SLIGHT
Corrosion Rate (ILPY): UNKNOWN

Flash Point: 100F,38C

Lower Explosive Limit: 0.6 %

Upper Explosive Limit: 4.6 %

Extinguishing Media: DRY POWDER, FOAM, BCF, CARBON DIOXIDE OR WATER FOG
Special Fire Fighting Proc: USE BREATHING APPARATUS IN ENCLOSED AREAS.

http://msds.pdc.cornell.edu/msds/siri/msds/h/q248/q441 html
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MOTOR OIL HELLAS CORINTH REFINERIES SA -- DIESEL FUEL, ARTIC (DFA) -... Page2 of2

COOL TANKS AND CONTAINERS EXPOSED TO FIRE WITH WATER BUT ENSURE THE WATER
DOES NOT SPREAD THE FIRE OVER A LARGE AREA.

Unusual Fire And Expl Hazrds: ANY SPILLAGE SHOULD BE CONSIDERED A
POTENTIAL FIRE HAZARD. FLAMMABLE VAPORS RELEASED WHEN HEATED ABOVE FLASH
POINT WHICH ARE EXPOSED TO IGNITION SOURCES BURN.

Stability: YES
Cond Te¢ Avoid (Stability)}: HEAT, SPARKS, OPEN FLAMES
Materials To Avold: STRONG OXIDIZING AGENTS

Label Required: YES

Technical Review Date: 24.JUN92

MFR Lakel Number: NONE

Label Status: G

Common Name: DIESEL FUEL, ARTIC (DFA)

Chronic Hazard: NO

Signal Woxrd: CAUTTON!

Acute Health Hazard-Slight: X

Contact Hazard-8light: X

Fire Hazard-Slight: X

Reactivity Hazard-None: X

Special Hazard Precautions: STCRE AND DISPENSE ONLY IN WELL VENTILATED
AREAS AWAY FROM HEAAT OR SOURCES OF IGNITION. SAMPLE CONTAINERS MUST BE
PROPERLY LABELLED AND CLOSED., FIRST AID: INHALATION: REMOVE TO FRESH AIR.
SEEK MEDICAL ATTENTION IF SYMPTOMS PERSIST. EYES: FLUSH WITH LOW PRESSURE
WATER, ENSURING EYELIDS ARE KEPT OPEN. SEEK MEDICAL ADVICE IF REDNESS OR
PAIN DEVELOPS. SKIN: WASH CONTACTED AREA WITH SOAP AND WATER. SEEK MEDICAL
ATTENTION IF PAIN OR REDNESS DEVELOPS. INGESTION: DO NOT INDUCE VOMITING.
SEEK IMMEDIATE MEDICAL ATTENTION, RINSE MOUTH.

Protect Eye: Y

Protect Skin: ¥

Label Name: MOTOR OIL/HELLAS/CORINTH REFINERIES SA

Label Street: 2 CAR SERVIAS

Label City: ATENS GREECE

Label Zip Code: GREECE

Label Country: GR

http://msds.pde.cornell.edu/msds/siri/msds/h/q248/q441.html 4/24/2002
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Groundwater Monitoring Field Sheet
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