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W. A. CRAIG,II\C.
Industrial and Environmental CoI:traclor

P. O. Box 448
Napa, California 94559-0448

Contractor and Haziudous Substances License #45571i2

Cal/OSHA Sarewide Annual Excavali r:n Perm;: 551612
17n?1_',r i 1-11(1

(707)-25:-3385
\l*pa
O !'f ice

Phone: (510) 525-2780 Berkeley
Fax: (510) 5?S-4,t::3 Office

December 28, 1993

Ms. Susan llugc
Alameda County Department of Environmental iloalth
80 Swan Way - Room 200
Oakland, California 94621
Tel: 5I0l27I-4530

Re: STI-I 812

Location: 4401 Market Street, Oakland, Califomia

Subject: Work Plan

Detu Ms. Hrgo:

w' A' craig, Inc' has been retained by Mr' and Mrs' Casimiro Darnele to prelrare a work Plart for
remedial work 0,t the locatioh referenced above.

We wilt.be preparhg a Work.pJg,n a4d,pglmitting it fcr your revierl no-later lhan Febru- i

dii ie, iqs4, w" r.ilr also be doing the quarterly reporting t-hrt is raqu?ed. {

Please be sure that the Damelcs'file reflects that they are bringing their case into complianie as you
requested your letter of Oc tober 2'1 , 1993.

Sincerely,

\tsx
\rNS-

W. A. Craig, II
OwnerlPresident
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W. A. CRAIG, INC.
industrial and environmenlal contractor

P.O. Box 448
Napa, California 94559-0448

contractor license 4557 52
Phone: (707) 252-3353 Fax: (707) 252-3385
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WORK PLAN FOR OVEREXCAVATION OF SOIL AND
INSTALLATION OF GROUND.WATER MONITORING WELLS

DAMELE PROPERTY
4401 MARKET STREET

OAKLAND, CALIFORNIA
FOR

MR. AND MRS. CASIMIRO DAMELE

S. Holmes, G. E. 2030

W. A. Craig, Inc., Project Ns.3335
February 10, 1994
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W. A. CRAIG, INC.
industrial and environmental contracior

P.O. Box 448
Napa, California 94559-0448

contractor license 4557 52
Phone: (707) 252-3353 Fax; (707) 252-33S5

W. A. Craig, Inc., No.3335
February 10, 1994

Mr. and Mrs. Casimko Damele
3750 Victor Avenue
Oakland, California 94619

SUBJECT: Transmlttal ol Work Plan for Overexcavatlon ot Soll and lnstallatlon
ot Ground-Water Monltorlng Wells, Damele Property, 4401 Market
Street, Oakland, Callfornla

Dear Mr. and Mrs. Damele:

W. A. Craig, Inc., is pleased lo present the attached Work Plan tor the overexcavation of
soil, the installation ot three ground-water monitoring wells, and for relaled tasks at the
above-relerenced site. You have authorized W. A. Craig, Inc., to prepare lhis Work Plan
as part of the ongoing subsurface environmental studies at the former gasoline dispensing
station.

You are advised that it is your responsibility to lorward copies ot this Work Plan to the
Alameda County Health Care Services Agency and the State ot California Begional Water
Quality Control Board, as described in Section 6.0 of tlris Work Plan. W. A. Craig, Inc.,
will be pleased to proceed with the proposed work with your authorization and following
approval of the Work Plan by the agency. Please don't hesitate to call W. A. Craig, Inc.,
at your convenience it you have any questions.

Sincerely,

WAC/gsh
Attachmer : Work Plan
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W. A. CRAIG, INC,

William A, Craig, ll
Owner, R. E. A. 01414
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industrial and environmental contractor
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Napa, California 94559-0448

contractor license 4557 52
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WORK PLAN FOR OVEREXCAVATION OF SOIL AND
INSTALLATION OF GROUND.WATER MONITORING WELLS

DAMELE PROPERTY
4401 MARKET STREET
OAKLAND, CALIFORNIA

FOR
MR. AND MRS. CASIMIRO DAMELE

1.0 INTRODUCTION

W. A. Craig, Inc., is submitting this proposed Work Plan for overexcavation of soil and

installation of ground-water monitoring wells on the Damele Property at 4401 Market

Street in Oakland, California. This Work Plan is being submitted in response to the

request from Mr. and Mrs. Casimiro Damele, the present owners of the subject site; the

site was formerly a gasoline service station. The Alameda County Health Care Services

Agency (ACHCSA) is the lead agency for this project.
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2.0 SITE BACKGROUND

2.1 Descrlptlon of the Slte

The tormer gasoline dispensing station located at 4401 Market Street in the City of

Oakland, California, is owned by Mr. and Mrs. Casimiro Damele. The station is on the

north side of 44th Street and on the west side of its intersection with Market Street. The

location of the site is shown on Figure 1, Site Location Map. San Francisco Bay is

approximately l-1/4 mile to the west and northwest of the property. The site is in an area

with residential and small commercial properties around it.

2.2 Prevlous Envlronmental Work

Four underground storage tanks were removed from ihe site on June 22, 1990. These

tanks included a 1,000-gallon tank constructed of single-walled steel and three 500-gallon

tanks constructed of single-walled steel. All lour tanks previously contained gasoline.

When the tanks were removed, they were rusted, pitted, and contained one or more holes.

The seam near the lill end ol Tank D was split, and slight to strong hydrocarbon odors

and staining were associated with the tanks. The gasoline tanks were all located in the

southeastern corner of the site, but they may have been installed at different times. The

ages of the tanks are not known, although they apparently predated the construction of

the sidewalks along both Market and zt4th Streets because the tanks extended partially

under the sidewalk€. A dispenser island located west and northwest of the tanks and

associated piping were also removed with the tanks. The existing building and the
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Work Plan for Overexcavation of Soil and Installation of Monitoring wells Page 3
Damele Property, t1401 Market Street, Oakland, California
W. A. Craig, Inc., Project 3335 February 10, 1994

locations of the removed dispenser island and underground storage tanks are thown on

Figure 2, Site Plan. The tanks were not replaced, and the site is presently us€d for

automotive repair work.

The soil slough, tank bedding material, and native soil that appeared to be contaminated

were excavated from the pit at the time of tank removal to depths of approximately 7-1l2

to 15 feet b€low grade. This was approximately 2 teet (or more) below the bottoms of the

tanks, as specified by Mr. Dennis Byrne, representing the Alameda County Department

of Environmental Health (ACDEH). Soil that appeared to be contaminated was

overexcavated. Soil samples were also collected from the excavated material that was

stockpiled on the site.

All soil samples were analyzed in a chemical laboratory certified by the State ol California

to perlorm the required tests. The testing was performed by Anametrix, Inc., of San Jose,

Calitornia. Chain-of-Custody forms and the laboratory test reports were previously

submitted as part of Environmental Bio-System's report dated July 26, 1990. Laboratory

test results hat are significant to the services proposed in his Work Plan are described

below.

Results of laboratory analyses on the six soil samples from the bases ot the gasoline tank

excavation showed the lollowing maximum detectable concentrations: 870 parts per million

(ppm) of total petroleum hydrocarbons as gasoline (TPHg), 5 ppm benzene, 24 ppm



I
I
I
I
I
J
t
I
I
I
t
I
I
I
J
I
I
I
I

Work Plan for Overexcavation of Soil and Installatlon ot Monltoring Wells Page 4
Damele Property, /1401 Market Street, Oakland, California
W. A. Craig, Inc., Proiect 3335 February 10, 1994

toluene, 20 ppm ethylbenzene, and | 10 ppm total xylenes. Analyses for the presence of

lead were not performed. The soil samples from the stockpile, which were composited

in the laboratory, showed a maximum ot 130 ppm TPHg. Based on the laboratory test

results and the extension of the excavation under the sidewalks, the ACDEH agreed that

the stockpiled soil could be placed back in the excavation. This was also done in 1990.

3.0 SCOPE OF SERVICES IN THIS PROPOSED WORK PLAN

The objectives of this phase of work at the Damele prop€rty are to overexcavate the soil

that was used to backfill the excavation in 1990 and that is known to contaln

hydrocarbons; to backtill the overexcavation with clean, import fill; to stockpile the soil

removed by overexcavation until laboratory tests on it can be used to recommend aeration

or disposal ot the soil; to evaluate whether contaminants detected in soil are present in

the ground water (and to commence delineation of hydrocarbons and lead, if any are

present, in ground water); to continue delineation of gasoline contamination in the

subsurface soil; and to install ground-water monitoring wells that.can be used for

estimating the ground-water llow direction and gradient, as well as tor sample collection.

These services will result in further recommendations leading to remediation. Accordingly,

this Work Plan provides for the following scope of services:

1 . Obtain the necessary authorization lrom representatives of the appropriate agencies
to proceed with this scope of services.
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Work Plan tor Overexcavation of Soil and lnstallation of Monitorlng Wells Page 5
Damele Property, 4401 Market Street, Oakland, California
W. A. Craig, Inc., Project 3335 February 10, '1994

7.

Acquire the appropriate permits for overexcavating the soil to the curb lines along
Market Sireet (as shown on Figure 3, Proposed Overexcavation) and for
encroachment on the street.

Acquire the appropriate permits for soil borings and installation of ground-water
monitoring wells onsite.

Plan necessary safety equipment and procedures and implement a site-specific
Safety Plan for field work. The proposed Site Safety Plan is included in Appendix
A. Plan appropriate fencing, signage, and public safety measures for the work
along Market Street. Shoring will be used as specified in the encroachment permit
or as required.

Overexcavate the soil that was previously replaced in tha original excavation.
Extend the excavation until ground water is encounlered, the limits of the
equipment are reached, or further excavation might destabilize adjacent structures
(such as the street).

Collect soil samples from the sidewalls of the excavation; these samples will be
collected trom immediately above the ground-water level (if ground water is
encountered) or otherwise from above the base of the excavation. lf ground water
is not encountered, soil samples will also be collected from the base of the
excavation. We estimate that soil samples will be collected from every l5 feel
around the perimeter of the excavation and four samples will be collected trom the
base of the excavation (it ground water is not encountered).

Stockpile the overexcavated soil on plastic sheeting on the property. The
approximate location tor the stockpile is shown on Figure 3. lf soil that appears to
be clean can be segregated during overexcavation, a separate stockpile will be
similarly constructed for this material.

Backfill the excavation with clean, import fillapproved by the Engineer. Compactive
eftort will b6 applied in placing the bacKill, but compaction requirements are not
being provided or confirmed by field testing at the Client's request.

Collect soil samples from the stockpile. Results of the analyses will be used to
evaluate alternatives tor aerating the soil onsite or removing it for disposal.

Analyze the soil samples from the excavation limits and the stockpile for TPH as
gasoline (TPHg); the hydrocarlron conslituents benzene, toluene, ethylbenzene, and
xylenes (BTEX); and lead.

Evaluate alternatives for the soil stockoile and remove it.l 1
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work Plan lor Overexcavation ot Soil and Installation ot Monitoring Wells Page 6
Damele Property, 4401 Market Street, Oakland, Califomia
W. A. Cralg, Inc., Project 3335 February 10, 1994

12. Observe the drilling of three soil borings to a depth approximately 10 feet below the
encountered ground-water tjabl€ (or an estimated maximum depth ol 35 feet) or into
a competent aquilard. Advancement to 5 leet may be done by hand auger to avoid
underground facilities. Locations and identifications ot the borings and ground-
water monitoring wells are discussed below.

13. Collect driven soll samples from 5-foot intervals from the depth of the existing
ground surface to the total depth of each boring.

Classify the soil samples in accordance with the Unified Soil Classification System;
assess apparent contamination based on discoloration, obvious odor, and readings
from a field-testing instrument; and package the samples for storage on ice and
lransler to the analytical laboratory.

Construct ground-water monitoring wells in the borings by using Schedule 40
polyvinyl chloride (PVC) casing. The casingwill be 2 inches in diameter with 0.020-
inch-wide slots (factory perforations) in the screen portion. Screen will be extended
from the bottom of the boring to approximately 5 feet above the stabilized water
levels encountered to allow lor ground-water fluctuation. Filter sand will be used
to pack the annulus around each well. One or two samples of soil representative
of the sediments underlying the site will be submitted to a geotechnical laboratory
for sieve analysis and for use in selecting the slot size and filter pack of any
subsequent wells that may be recommended lor installation at the site. An
illustration ol a typical ground-water monitoring well is shown on Figure 5.

Develop the new wells and collect ground-water samples.

Submit th€ soil sample from immediately above the ground-water level in each
boring to the analytical laboratory for analysis of TPHg, BTEX, and lead.

Submit one water sample from each well (a total ot three samples) to the analytical
laboratory for analysis of TPHg, BTEX, and lead.

Subcontract the services of a land surveyor registered in the State of California to
survey the location ot the top ot each-Well casing (and other key site features)
relative to the nearesl established benchmark. Survey data will be used to evaluate
th6 ground-water gradient and also to prepare a site plan to scale for use in any
further studies.

Evaluate the local ground-water gradient using depths to ground water and
conelative ground-water elevations.
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Work Plan tor Overexcavation of Soil and Installation of Monitoring Wells Page 7
Damele Property, 4401 Market Street, Oakland, California
W. A. Craig, Inc., Project 3335 February 10, 1994

Int€rpret tield and laboratory data to evaluate subsurface stratigraphy and the
lateral and vertical extent of contamination as evident from these exploration points.

Prepare a report introduced by an executive summary, induding site background
and project history, describing our tield mehods and findings, and presenting our
conclusions and recommendations for this scope of services; this report will also
summarize and present laboratory test data and other results from previous phases
of work at the site. The report will be presented to Mr, and Mrs. Casimiro Damele
in draft form so that it may be reviewed and discussed before formal issue.

The soil borings will be designated B-1 through B-3 and the monitoring wells installed in

them will be MW-1 through MW-3. The proposed locations ot the borings and wells B-

1/MW-1 through B-3IMW-3 are shown on Figure 4, Proposed Well Locations. All ground-

water monitoring wells will be used to evaluate the ground-waler gradient and flow

direction unless floating product is present.on the ground water; in addition, the three

proposed soil borings and ground-water monitoring wells will be sited as shown for the

following purposes:

B-1/MW-1 will be located in the upgradient direction (north) lrom the former
underground storage tanks based on the.apparent direction of ground-water
tlow; this well is proposed to provide information on background conditions
in the soil and ground water away from the intluences of the tormer tank pit.

A-2MW -2 will be located west ot the former gasoline tanks A, B, and C to
provide information about subsurface conditions in this area.

B-3/MW-3 will be located within 10 feet of the former gasoline tank D to
provide information regarding ground-water conditions within close proximity
of this tank, which was observed to have a split seam during removal and
where 870 ppm TPHg were identified in the associated soil sample.
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Work Plan for Overexcavation of Soil and Installation of Monitoring Wells Page 8
Damele Property, 4401 Market Street, Oakland, California
W. A. Craig, Inc., Proiect 3335 February .|0, 1994

Work will be conducted in accordance with the Overexcavation, Drilling, Well Construction

and Sampling Protocols used by W. A. Craig, Inc., which are included in Appendix B. Any

samples retained by W. A. Craig, Inc., will be returned to the site for subsequenl,

appropriate disposal. Drill cuttings will be stored in stockpiles on and under plastic.

Development and purge water, disposable bailers, and safety equipment used in this tield

work will be stored in drums on the site. Disposal of these materials will be the

responsibility of Mr. and Mrs. Damele; W. A. Craig, Inc., will be pleased to provide

recommendations regarding such disposal at the Clients' request. 7"'

The scope of services for the proposed work is limited to that described above; the scope

does not include monthly or quartedy ground-water monitoring, subsequ€nt soil excavation

and aeration, subsequent installation of additional wells, or any further phases of study

and remediation that may have been recommended or may be recommended as a result

of his exploration or review by regulatory agencies.

4.0 T]ME SCHEDULE

We plopose to perform the subject scope of services immediately on receipt of

acceptiance of this Work Plan by the agencies and on Mr. and Mrs. Damele's nolice to

proceed. We expect to complete the report for this scope of services within 40 days of

completing the field work.
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5.0 PROJECT PERSONNEL

Mr. W. A. Craig, who is registered by the State ot California as an environmental assessor

{R.E.A. No. 01414), will manage this proieci. Ms. Gillian S. Holmes, who is a registered

Civil Engineer in Calilornia (C.E.34812) and ceotechnical Engineer (G.E.2023) will

provide technical observations and recommendations. Field and support services will be

provided by the statf of W. A. Craig, Inc.

5,0 REPORTING RECOMMENDATIONS

It is the responsibility ot Mr. and Mrs. Casimiro Damele to submit copies of this Work Plan

to the appropriate agencies. We recommend that copies of this Work Plan be sent to the

following agencies:

Alameda County Health Care Services Agency
Department of Environmental Health
80 Swan Way, Room 200
Oakland, California 94621
Attention: Ms. Susan L. Hugo

Regional Water Quality Control Board
San Francisco Bay Begion
2101 Webster Street, Fourth Floor
Oakland, California 94612
Attention: Mr. Rich Hiett
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industrial and environmental contraclor
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Napa, California 94559-0448

contractor license 4557 52
Phone: (707) 252-3353 Fax: (707) 252-3385
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w. A. cRAtG, tNC.
SITE SAFETY PLAN

for Overexcavatlon of Soll and
Installatlon ot Ground-Waler Monltorlng Wells

at lhe
Damele Property

4401 Market Street
Oakland, Callfornla

for
Mr. and Mrs. Caslmlro Damele

W. A. Cralg, Inc., Prolect No.3335
February 10, 1994

Date(s) of Related Field Work: (Not scheduled as of the date above.)
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Site Safety Plan for the Damele Property, Oakland, California
W. A. Craig, Inc., Project No. 3335 Page A-1

1.  GENEBAL

This Site Safety Plan describes basic safety requirements tor the overexcavation ol soil and the
subsurface soil and ground-water exploration at the Damele Property located at 4401 Market
Street in Oakland, California. The location of fie site in shown on Figure A-1 , Emergency Route
to Hospital, which is attached. The provisions of this Plan apply to the employees of W. A. Craig,
lnc., and its subcontractors working on this phase ot the proJect. The subcontractors may elect
to increase the safety requiremgnts for their work with the prior concunence of W. A. Craig, Inc.,
as described and accepted in writing.

This Site Safety Plan describes the expected potential hazards that may be encountered on site.
Field work will be performed, subiect to review and acceptance ol the Work PIan for the
associated ti€ld work by the agencies. ll the site, working conditions or scope of services for this
phase of the project change before or during the lield work, this Site Safety Plan shall be revised
in keeping with these changes by W. A. Craig, Inc.

2. SCOPE OF SERVICES

The site was an operating gasoline dispensing station and is owned by Mr. and Mrs, Casimiro
Damele. Four underground storage tanks, including a 1,000-gallon-capaclty and hree 50o-gallon-
capacity tanks that w6re used to store gasoline, have been removed from the site. The sidewalls
of the excavation appeared to be potentially contaminated and were excavated further to attempt
to remove soil that appeared to be contaminated; turther excavation was limited, however, by the
size of the property and the locations of the tanks that extended under the sidewalk. Because
the open excavation was hazardous, agency permission was given to backfill the excavation with
the contaminated soil, which is now to be overexcavated as part of fiis scope of services.

Thescopeofworkforthisphaseoftheprojectisdescribedinthe@
ot Soil and Installation of Ground-Water Monitorinq Wells at the Damele Propertv, prepared by
W. A. Craig, Inc., and dated February 10, 1994. Briefly, he field work shall include the following
tasks:

1 . Excavating soil from the east and south sides of the property (see the Work Plan
for an illustration of the estimated area), segregating soil based on readings from
an organic vapor field instrument, collecting samples from the sidewalls ot the
excavation (and the base, if ground water is not encountered), and transfening soil
samples to the laboratory for analysis.

qA/. A. Craig, Inc.
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Providing maintenance of the excavation including tencing and signage for public
safety during the process of overexcavation and backfilling.

Backfilling the excavation with clean, import fill.

Preparing and maintaining soil slockpiles during aeration (if any), sampling of the
stockpiles, and removing the stockpiled soil after aeration (if any) or for disposat.

Advancing three soil borings, collecting samples from them, classifying the soil and
translerring soil samples to the laboratory for analysis.

Installing and developing three ground-water monitoring wells and sampling water
from them.

3. PREPARATION FOR FIELD WORK

The property owner and representatives of the Alameda County Health Care Services shall be
notified of the intended work. Permission and permits to pertorm the work shall be obtained as
necessary. Advisement shall include notifying these parties of our intent to perform he tield work
wifi this Site Safety Plan in place. A utility locating service shall be notified at least 48 hours in
advance of the field work to map out or field-mark locations of utilities on public property on or
near the proposed site of underground work. Mr. and Mrs. Damele shall be requested to provide
such information regarding utilities or other underground facilities on private property. w. A.
Craig, Inc., assumes no responsibility for utilities not so located. The first 5 feet of each boring
shall be hand-augered, when the Project Manager deems necessary, before any drilling
equipment is operated. Areas for stockpiling drill cuttings and for storing drums ot water from
developing and purging the wells and trom steam-cleaning equipment shall be chosen in advance
of the field work, and the Client and field crew including subcontractors shall be so advised.

4. RESPONSIBILITY FOR PROJECT SAFEW

As the environmental consultant, tlre Orner ol W. A. Craig, lnc., is responsible for the Company
Health and Safety Program. The Project Manager for W. A. Craig, Inc., shall oversee project
safety measures on site. The Proiect Manager is responsible for implementing this Site Safety
Plan, for providing a copy of this Plan to subcontractors and other proiect participants as needed
and tor advising sile workers on health and safety matters. The proiect Manager has the
authority to suspend or modi{y work pracliccs if site safety conditions change or to dismiss
subcontractors whose conduct does not meet the requirements specified in this plan.

9A/. A. Craig, lnc.
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The Proiect Manager shall also convey information in this Plan to personnel from W A. Craig,
Inc., assigned to the project and to the senior representative ot each subcontractor on the project.
The Project Manager shall address the following safety procedures on site:

. Provisions of the Site Safety Plan, company health and safety policies, and
specific procedures;

. Safety supplies and equipment inventory on site;

. Daily satety meetings and advisement ot workers regarding hazards;

. Site control, decontamination and contamination-reduction procedures; and

. Reporting accidents or incidents.

Potentlal Slte Hazards

The substance known or suspected to be onsite currently or to have been onsite historically
include gasoline.

Potentlal Envlronmental Hazards

Spillage or leakage of motor fuels may cause soil and ground-water contamination

Potentlal Hazards to Slte Workers

Contact with hydrocarbon-based fuels may result in dermal irritation due to desiccation.
Respiration of air laden with hydrocarbon vapor may result in oxygen deficiency, central nervous
system (CNS) depression, or irritation of the mucous membranes. Mixtures of air and
hydrocarbon fuels exhibit an explosion range, thus presenting an explosion hazard. Gasoline
contains benzene, a suspected human carcinogen. Many unleaded gasoline tanks previously
contained leaded gasoline. Totraethyl lead and ethylene dibromide (EDB) gasoline additives are
both neurotoxic.

Potentlal Physlcal Hazards Onslte

Physical hazards onsite include but may not be limited to he tollowing:

. Overhead power lines

. Underground (buried) power lines

. Underground (buried) fuel lines

. Trenches or excavations

. Noise level of site work

. Vehicle traffic

@W. A. Craig, Inc.
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5. DESCRIPTION OF ANTICIPATED CONTAMINANTS

The contaminants expected to be encountered on site are gasoline and its hydrocarbon
constituents. The anticipated contaminants and their exposure standards are listed in Table 1.
The potential levels of exposure should not reach the permissible exposure limits (PEL) or
threshold limit values (TLV). The potential exposure pathways are inhalation and skin contact.
Protective clothing specified in this Plan shall be mandatory for ti€ld personnel. In addition,
r€spirators should be within easy reach in case odors reach irritating levels or irritation of the
respiratory tract occurs.

The anticipaled contaminants are described brietly below. Information regarding the physical
characleristics, incompatibilities, toxic effects, routes of entry, and target organs has been
summarized trom the NIOSH Pocket Guide to Chemical Hazards.

Benzene

Benzene is a colorless, aromatic liquid that may create an explosion hazard. lt is incompatibl€
with strong oxidizers, chlorine, and bromine with iron. Benzene is irritating to the eyes, nose, and
respiratory system. Prolonged exposure may result in giddiness, headache, nausea, staggering
gait, anorexia, lassitude, fatigue, bone marrow depression, or abdominal pain. Routes of entry
include inhalation, absorption, ingestion, and skin or eye contact. lts targets are blood, the central
nervous system, skin, bone marrow, eyes, and respiratory system. Benzene is carcinooenic.

Toluene

Toluene is a colorless, aromatic liquid that may create an explosion hazard. lt is incompatible
with strong oxidizers. Prolonged exposure may result in fatigue, confusion, euphoria, dizziness,
headache, dilation ol pupils, eye tearing, insomnia, dermatitis or photophobia. Routes of entry
are inhalation, absorption, ingestion and skin or eye contact. The target organs are the central
nervous system, liver, kidneys and skin.

Ethylbenzene

Ethylbenzene is a colorless, aromatic liquid that may create an explosion hazard. lt is
incompatible with strong oxidizers and irritates the eyes and mucous membranes. Prolonged
exposure may result in headache, dermatitis, narcosis or coma. Routes of €ntry include
inhalation, ingestion and skin or eye contact. The target organs are the eyes, upper respiratory
system, skin and the central nervous system.

9A/. A. Craig, Inc.
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TABLE 1
EXPOSURE LIMITS OF ANTICIPATED CHEMICAL CONTAMINANTS

The Damele Property
4401 Market Street
Oakland, California

PEL EL ED CL TWA STEL IDLHContamlnant

Benzene

Ethylbenzene

Gasoline 300'

Toluene

Xylene

1 '

100'

10' 5'

100' 125'

Other Notes

[skin], [carc]

lskinl

[skinJ

2,000

300' 500'

100' 200' 10 min per 300' 100' 150' 2,OOO
I hours

100' 200' 30 min per 300' 100' 150' 1,000
8 hrs

KEY:
PEL - permissible exposure limit: 8-hour, time-weighted average, California Occupational Safety
and Health Administration Standard (CAL-OSHA).
EL - excursion limit: maximum concentration ot an airborne contaminant to which an employee
may be exposed without regard to duration provided the 8-hour time-weighted average for PEL
is not exceeded (CAL-OSHA).
ED - excursion duration: maximum time period permitted tor an exposure above the excursion
limit but not exceeding the ceiling limit (CAL-OSHA).
CL - ceiling limit: maximum concentration ol airborne contaminant which employees may be
exposed permitted (CAL-OSHA).
TWA - time-weighted average: 8-hour, [(same as threshold limit value (TLV)], American
Conference ol Governmental Industrial Hygienists (ACGIH).
STEL - short-term exposure limit: 1S-minute, time-weighled average (ACGIH).
IDLH - immediately dangerous to life and health: maximum concentration in the event of respirator
failure (NIOSH).'- parts ot gas or vapor per million parts air (ppm).
[carc] - substance identified as a suspected or confirmed carcinogen.
lskin] - substance may be absorbed into the bloodstream through the skin, mucous membranes
or eyes.
Federal OSHA benzene limits given for PEL and STEL; STEL has a s0-minute duration limit.
Federal OSHA gasoline limit given for PEL; STEL is the same for FED-OSHA and ACGIH

€w. A. Craig, Inc.
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Xylene lsomers

Xylen€ is a colorless, aromatic liquid that may create an explosion hazard. lt is incompatible with
strong oxidizers and iritates the eyes, nose, and throat. Prolonged exposuro may result in
dizziness, excitement, drowsiness, staggering gait, loss of coordination, anorexia, nausea, corneal
vacuolization, vomiting, abdominal pain or dermatitis. Routes of entry are inhalation, absorption,
ingestion and skin or eye contact. lts targets are the central nervous system, eyes,
gastrointestinal tract, blood, liver, kidneys and skin.

6. MINIMUM SAFETY REOUIREMENTS FOR FIELD WORK

The following minimum safety requirements musl be observed during field work:

1. Eating, drinking, and smoking shall be restricted to a designated area.
2. Workers shall wash hands and faces before eating, drinking, or smoking

in the designated area.
3. The Proiect Manager shall take precautions to avoid the following safety hazards:

wet or oily surfaces that may cause slipping, falling objects including eguipment
and tools, talls lrom heights, tripping hazards, and faulty or inadequate protective
equipment and tools.

4. Dust, dirt, liquids or other potentially contaminated materials should not be
removed from clothing or equipment by blowing or shaking.

. 5. Gross decontamination and removal of all personal protective equipment shall be
pertormed belore leaving the site. Contaminated clothing shall be removed and
collected in a drum for disposal.

5. Workers should intorm the Project Manager and each other of symptoms indicating
toxic materials, excessive heat or other conditions that may endanger health and
satety. Such symptoms include dizziness, headaches, blurred vision, nausea,
cramps, irritations (0f skin, eyes, or respiratory tract), discoloration of skin,
behavioral changes, loss of motor coordination, or changes in salivation, pupillary
response, or speech.

7. PROTECTIVE EOUIPMENT FEQUIRED

The following levels of personal protection have been designated for work at lhis site: Level D
protectlon (modified to include minimal splash protection) is required. The Project Manager will

9l/. A. Craig, Inc.
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upgrade protection to a higher level it unexpected conditions are encountered in the field.
remainder ol this section ot the Site Safety Plan describes Level D protection.

Level of Protectlon : D

Required Protective Equipment:

Optionat Protective Equipment:

Protection Provided
Under Level D:

Location Where Protective
Equipment Must Be Used:

When to Use:

Limiling criteria:

Long pants
Chemical-resistant steel-toed boots with slip-
resistant soles
Safety glasses
Hard hat
Tyvek coveralls to provide splash protection during
installation, development and sampling ot ground-
water monitoring wells.
Latex or PVC gloves should also be worn when
collecting or handling samples.

. Safety vest

. Leather work gloves

. Ouler chemical-resistant disposable boots (required
it leather boots are worn).

No respiratory hazard prolection; some physical hazard
protection; and minimal skin protection.

Within designated work areas.

All field personnel and visitors who enler the designated
work areas are required to wear the protective clothing and
equipment itemized above.

. Atmosphere contains at least 19.5 percent oxygen.

. Atmosphere contains no known haratd.

. Work lunctions preclude immersion and the potential
for unexp€cted inhalation ot chemicals.

. Only boots, disposable gloves, and disposable
TWek coveralls may b€ contiaminated.

av. A. Craig, Inc.
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Supply of Protective Equipment: Subcontractors are responsible for providing the required
safety equipment for their employees. Employees of W. A.
Craig, Inc., shall not loan or sell safety equipment to
subcontractors, and subcontractors who anive on site
without safety equipment or who retuse to wear it during the
course of field work shall be dismissed from the site without
compensati0n.

8. RESPIRATORY PBOTECTION

R€spiratory protection is not required for the work and the site described in this Site Safety Plan,
based on anticipated conditions. lf conditions are identified during the course of th€ field work
that require use of respiratory protection, the work will be stopped until conditions can be
reassessed, ihis Site Safety Plan can be amended or modified to provide for the changed
conditions, equipment can be provided to the field staff, and subcontractors can acquire the
necessary equipment. Air monitoring to identify changed conditions necessitating respiratory
protection shall be performed as described below.

9. AIR MONITORING

Air monitoring shall be performed throughout the duration of work at the site. Direct-reading
monitoring equipment shall be used in accordance with following:

Equipment: Photoionization detector filP, HNu, or other meter).

Location(s) of use: Within immediate work area.

When to use:

Action level:

Action:

During work.

100 ppm

Suspend work onsite until personal protection can be upgraded and this
Site Salety Plan can be modified accordingly. Record all dtanges in PPE
and monitoring equipment readings in the Log of Site Safety.

The Project Manager shall reevaluate safety conditions on site whenever workers. report any of
the changes of conditions described above or whenever monitoring meter readings exceed he
specilied action level.

qiv. A. Craig, Inc.
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1 0. SIIE SAEE'ILMEE'IING

On fie first day ot the specified subsurface exploration, field work shall begin with a project-
specific site safety meeting; safety meetings shall be held more frequently it conditions warrant
or at the Project Manager's discretion. Field personnel from W. A. Craig, Inc., and its
subcontrac-tors shall attend lhe meeting to be briefed on the provisions ol this Site Safety Plan,
to review the proiect tasks and to discuss any saf€ty issues or questions. The meeting shall be
led by the Project Manager or a designated representative. Onsite safety meetings are €ssential
to alerting personnel to the hazards associated with the expected contiaminants.

11. WORK ZONES AND BABRICADES

Exclusion zones shall be designated around borings and other excavations. Only essential
workers equipped with the specitied safety equipment shall be allowed in these exclusion zones.
Borings shall be drilled at safe distances from the utilities, as located by the service for public
property and the Client tor private property.

Cones, wooden barricades, or a suitable alternative shall be used to deny public access to work
areas. lf for any reason the safety ot the public (such as a motorist or pedestrian) may be
endangered, work shall cease until the situation is remedied. Cones and waming signs shall be
used when necessary to redirect motorists or pedestrians and in keeping with any permit
requirements.

I2. DECONTAMINATION

Gross decontamination shall be done onsite in the contamination reduction zone at the conclusion
of work including work breaks, tasks or use of particular equipment and the work day. Gross
decontamination shall include washing contaminated equipment with a trisodium phosphate
solution, Alconox, or other acceptable detergent. Heavy equipment and tools, including the drill
augers, shall be decontaminated by steam-cleaning. Disposal onsite in drums is also an
acceptable altemative for items such as gloves and Tyvek suits.

13. EMERGENCY RESPONSE PROCEDURES

It emergency releases or accidents such as fir6s, explosions or property damage occur, the
Owner ot W, A. Craig, lnc., must be notitied immediately. lf necessary, local fire or response

tA/. A. Craig, Inc.
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agencies should be called, and the Clienl should be advised as soon as time permits. lf physical
injury occurs, first aid should be administered and the i,rjured worker should be transported to he
nearest hospital or emergency medical clinic for treatment. The name of lhe hospital closest to
this site is as follows: Merrltt Hospltal. The location of the hospital nearest to the subject site
is described below and shown with reterence to the site on Figure A-1, Emergency Route to
Hospital. A physician's attention is required regardless o{ the severity of the inlury.

Emergency Flrgt Ald for Substances Known to be Present

Substance

Gasoline fuel

Exoosure Svmotoms First Aid

Oizziness, headache, Evacuate to open area
nausea, CNS depression with clean air.

Flrst Ald Equlpment Onsite

The tollowing {irst aid equipment is onsite: first aid kit, tire extinouisher. emerqencv eve wash.

lf personnel are exposed to hazardous materials on site, typical respons€s should include the
tollowing:

For skin or eve contact, wash and rinse affecled area(s) thoroughly with copious amounb
of soap and water, then provide appropriate medical attention. Eyes and skin should be
rinsed for a minimum ol 15 minutes after chemical contamination.

lf inhalation occurs, move the person to {resh air, decontaminate external areas and
transport to the hospital.

lf j!E!g occurs, decontaminate external areas and transport the worker to the hospital.

It Duncture wounds or lacerations occur, decontaminate external areas and transport the
worker to the hospital.

FireandPorice.. . i i . f f i  . . . . .s1r
Ambu lance  . . . .91  I

t
I
t
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Menit Hospital {510) 6554000
350 Hawthorne
Oakland, California

Directions to Hosoital:
Leave the site by turning right (south) on Market Street. Drive south to West MacArthur
and turn left. Cross under State Highway 24 (heading southeast) to Telegraph Avenue.
Turn right (south) on Telegraph and cross under U.S. Highway 580. Turn left (east) on
Hawthome. The hospital is on the left hand side at 350 Hawthorne.

The location of the hospital with reference to the subiect site is shown on Figure A-1. Emergency
Route To Hospital, which is attached.

W. A Craig, lnc. (Napa Office). . . .{rz07\ 252-gBBs

Poison Control Center . $001 523-2222

CHEMTFEC (800) 424-9300

Noie: Only call CHEMTREC if no other source of emergency information can be reached.
CHEMTREC stands tor Chemical Transportation Emergency Center, a public service of
the Chemical Manufacturer's Association. CHEMTREC can usually provide hazard
information, warnings, and guidance when given the identification number or the name ot
the product and the nature of the problem. CHEMTREC can also contact the appropriate
experts.

15. LIMITATIONS

This Site Safety Plan was developed in accordance with generally accepted standards of curent
safety practice in the State of California. The terms of this Plan should not be considered valid
after 1 year because ol the changing regulations in environmental and safety practice. W. A.
Craig, Inc., is not able to eliminate the risks associated with environmental and hazardous waste
or toxic sites. No other representation and no guarantees or warrantrs, express or implied, are
provided by or with this Plan.

9A/. A. Craig, Inc.
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This Site Satety Plan has been reviewed by the following persons prior to commencing the lield
work:

W. A. Craig, lnc.
Owner

(Name)

(Signature)

W. A. Craig, Inc.
Project Manager

(Name)

(Signature)

This Site Safety Plan has been reviewed on site as part of the Site Safety Meeting on the first day
of work by all participants in the tietd work, including employees of W. A. Craig, Inc., and
employees of subcontractors.

Name of Firm Name ot Person (print)

Signature Social Security Number

Name of Firm Name of Person (print)

Signature Social Security Number

eW. A. Craig, Inc.
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Name of Firm Name ot Person (print)

Signature Social Security Number

Name of Firm Name o{ Person (print)

Signature Social Security Number

Name of Firm Name of Person (print)

Signature Social Security Number

This Site Safety Plan may be amended or modified in writing. Any amendments or modifications
are attached and are listed below. These items have also been reviewed and approved by the
personnel named above and by subsequent personnel as designated on the amendments.

Attachments: Figure A-1 , Emergency Route to Hospital
Attached Amendments or Modifications: None as of February 10, 1994

@W. A. Craig, Inc.
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W. A. CRAIG, INC.
industrial and environmental contractor

P.O. Box 448
Napa, California 94559-0448

contractor license 4557 52
Phone: (707\252-3353 Fax: (707) 252-3385

OVEREXCAVATION. DRILLING. WELL CONSTRUCTION.
AND SAMPLING PROTOCOLS

SOIL EXCAVATION

Excavatino Procedures

Prior to any overexcavating activities, W. A. Craig, Inc., (WAC) will verify that necessary permits
have been secured; lor this site, such permits will include permission to ramove a portion of the
sidewalk along Market Street and an encroachment permit for this area. Underground and above-
ground utilities will be located. Excavating equipment will be properly inspected prior to
performing the work.

The excavation, which is described in the accompanying Work Plan, will be advanced in the
locations shown on Figure 3 t0 the depth at which ground water is encountered or until the limits
of the equipment are reached. Excavation will be don€ with a backhoe or similar equipment. Soil
retrieved in the backhoe bucket will be evaluated with a tield photoionization detector {PlD), as
described below. Stockpiles will be made of the excavated soil with soil that appears to contain
hydrocarbons in one stockpile and soil that does not appear to contain hydrocarbons in another.
lf the top of the ground water is encountered in the excavation, soil samples will not be taken in
the base of the pit. lnstead, backhoe buckets of soil lrom the sidewalls will be collected from
approximately every 20 teet around the perimeter of the excavation at iust above the water line.
lf the depth of the excavation is based on the equipment reach, soil samples will also be collected
trom the base of the excavation. At the conclusion of each day's excavation, the backhoe bucket
and any other parts of the machine that may have come into contact with the excavated soil will
be steam-cleaned. Cleaned equipment will be stored and covered when not in use.
Decontamination of equipment at the conclusion of the excavation will also consist of steam
cleaning. Cleaning operations will be observed by a representative of this otfice.

Method ol Soil Samplino

Soil samples are taken trom the backhoe bucket by driving laboratory-cleaned brass sleeves into
the soil. Readings with the PID will be performed in the field to check for the presence of volatile
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organic compounds. Organic vapor concentrations will be recorded in field notes.

The soil sampler and brass sampling sleeves will be cleaned with a lrisodium phosphate (Tsp)
solution, rinsed with distilled water, and airdried prior to each sampllng. Soil samples (tull brass
liners) selected for chemical analysis are covered with aluminum foil and the ends are capped
with plastic caps to prevent volatilization. The samples are labeled and entered onto a Chain-of-
Custody form and placed in a cooler on ice for transport to a State-certified analytical laboratory.

Site Cleanuo

The site is to be left as clean as on anival. All soil will be placed in appropriate stockpiles, to be
aerated as previously described.

Site Maintenance

Stockpiles will be placed on and covered with plastic sheeting. Coverings will be removed for
aeration as appropriate. lf weather forecasts indicate incoming and relatively significant winter
storms, we will visit the site to secure the sheeting. we also will use hay or straw bales wrapped
wih plastic as barriers around the slockpiles to prevent erosion of the stocl(piles and transport
of silt by surface-water runott. These will also be checked and secured periodically. Site visits
for maintenance will include regular observations ol the condition ol the excavation walls so that
unsate conditions do nol develop. The fencing around the excavation will also be checked.

Samolino of Stockpiled Soil

Atthe direction of the ACHCSA, one representative soil sample is collected tor laboratory analysis
from approximately each ?0 cubic yards ot stockpiled soil. Samples are collected by removing
the lop 1 to 2 feet of soil then driving cleaned brass sleeves into the soil. Samples are sealed
in the sleeves using aluminum foil and plastic caps. The samples are labeled and promptly
placed in iced storage for delivery to the certified laboratory. It the ACHCSA requires
establishment of a grid as the basis for selecting locations over the stockpile for sampling, we will
prepare a proposed scheme for such sampling and review it with the ACHCSA representativ€s
before samples are collected.

I
I
t
I
I

cW. A. Craig, Inc.
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DRILLING AND SOIL SAMPLING

Drillinq Procedures

Prior to any drilling activities, W. A. Craig, lnc., (WAC) will verify fiat necessary drilling permib
have been secured. Underground and above-ground utilities will be located. To the extent
possible, drilling will be conducted so as not to disrupt activities at a prolect site. WAC shall
obtain and review available public data on subsurtace conditions and, if necessary, wells located.
within one quarter-mile of the project site will be identified. Drilling equipment will be properly
inspected prior to performing th€ work.

Subsurface explorations are typically performed to assess the lateral and vertical extent of
petroleum hydrocarbons or other contaminants which might be present in soil and ground water.
Drilling methods will be selected to optimize field data requirements as well as to be compatible
wilh known or suspected subsurface conditions.

Shallow soil borings will be drilled using a truck-mounted hollow-stem auger drilling rig, unless
site conditions favor a different drilling method. Drilling and sampling methods will be consistent
with ASTM Method D-1452-80. The auger size will be a minimum f-inch (nominal) outside
diameter. No drilling fluids will be used with this drilling method. All augers and drill rods will
initially be thoroughly steam-cleaned before arriving onsite, to prevent the introduction ot
conlaminants lrom offsite. They will again be steam-cleaned between borings and away from
boring locations. Working components of the drilling rig (subs, collars, and all parts of the rig
chassis near the borehole) will also be steam-cleaned. Cleaned augers, rods, and other tools,
il required, will be stored and covered when not in use. Decontamination ol drilling equipment
will consist of steam cleaning. Cleaning operations will be observed by a representative of this
otfice and noted on the drilling log.

Method of Soil Samplinq

Soil samples are typically collected at Sjoot intervals with a California Modified split-spoon
sampler driven 18 inches by a 14o-pound hammer falling 30 inches as a minimum from the
ground surface to the total depth of boring. The number of blows necessary to drive the sampler
will be recorded on me boring log to help evaluate the consistency of the materials encountered.
Additional soil samples may be collected based on significant changes in sediments and potential
chemical content. Soil removed from the top two soil sampling sleeves (typically each 6 inches
in length) and the end 'spoon' will be used for visual logging and disposed ot with cuttings
removed during drilling. The bottom liner (ol three) will be saved tor laboratory analysis. Soil
samples from each sampling interval will be described by an engineer in accordance with the
Unified Soil Classification System. The depth of all borings will be determined in lhe field.

qA/. A. Craig, Inc.
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Exploratory boring logs shall be prepared under th€ direction ot a Registered Engineer with
experience in this work.

Head-space analyses will be performed in the field to check for the presence of volatile organic
compounds. Head-space analyses will be performed using an organic vapor analyzer (either a
TlP, H-Nu, or OVM). Organic vapor concentrations will be recorded on a field log of boring. The
selection ot soil samples for chemical analysis is typically based on the tollowing criteria:

Soil discoloration
Obvious soil odors
Visual contirmation ol chemical in soil
Depth relative to underground tanks
Depth relative to ground water
Field meter reading

The soil sampler and bras6 sampling sleeves will be cleaned with a trisodium phosphate (TSP)
solution, rinsed with distilled water, and air-dried prior to each sampling. Soil samples (full brass
liners) selected for chemical analysis are covered with aluminum foil and the ends are capped
with ptastic caps to prevent volatilization. The samples are labeled and entered onto a Chain-of-
Custody form and placed in a cooler on ice for transport to a State-certified analytical laboratory.

Soil borings that are not converted to monitoring wells willbe backlilled (sealed) to ground surface
using either a neat cement or cement-bentonite grout mixture in accordance with appropriate local
regulations.

Pending receipt of results from the laboratory analyses, excess drill cuttings will remain onsite
and, when deemed necessary, covered with plastic sheeting or stored in ss-gallon drums.
Confirmed uncontaminated soil may be appropriately disposed of onsite by the Client. Soil lound
to contain levels of contaminants above local or state action levels will be placed in properly
labeled 5s-gallon drums and left on-site lor proper disposal by the Client. At the Client's request,
we will act as the Client's agent by assisting in the disposal ot the material contained in the
drums.

CONSTRUCTION OF GROUND-WATER MON]TORING WELLS

Well Construction

Monitoring wells shall be installed using a truck-mounted hollow-stem auger drill rig or an air or
mud-rotary drill rig. Typically, the hollow-stem rig is used lor wells up to 100 feet deep, if

a.
b.
c.
d .
c
f .

@W. A. craig, Inc.
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subsurface conditions are favorable. Wells greater than 100 feet deep are typically drilled using
air or mud-rotary techniques.

Monitoring well casing and screen shall be constructed of Schedule 40 minimum, flush-joint
threaded polyvinyl chloride (PVC). The well screen will be factory mill-slotted, and the casing and
bottom end plug will be threaded for joining without adhesives. The screen length shall be placed
adjacent to the aquifer matedd to a minimum of 5 teet above static water (or as specified in the
Work Plan). Screen shall not be placed in a borehole that creates hydraulic interconnection of
two or more aquifer units. Screen slot size will be compatible with encountered aquifer materials.
Sand pack shall not be placed that interconnectg two or more aquifer units. A minimum z-foot-
thick seal of bentonite pellets or bentonite sluny shall be placed above the sand pack. Sand
pack, bentonite, and cement seal levels will be confirmed by sounding the annulus with a
calibrated weighted tape. The remaining annulus space above the bentonite geal shall be grouted
with a bentonite-cement mixture and shall be placed from the bottom of the annular space to the
ground surlace. The bentonite content of the grout shall not exceed 5 percent by weight.
Monitoring and extraction wells shall be constructed with Class A cemenybenlonite grout or
bentonite pellets tremied into position as a base for well casing, if necessary. All screens and
casings used will be in a contaminant-free condition when placed in $e ground. No thread
lubrication shall be used, other than teflon tape, during the connection ot the blank to the slotted
casing. The well screen shall be set within the aquifer according to the proposed function ol the
\rell and the chemistry of the potential contaminants. The screen slot sizewill bechosen to retain
a high pereentage of the filter pack or natural formation.

Monitoring wells shall be completed below grade unless special conditions exist that require
above{rade completion design. In the event a monitoring well is required in an aquifer unit
beneath an existing aquifer, the upper aquifer will be sealed off by installing a steel conductor
casing with an annular neat cement or cement-bentonite grout seal. This seal will be tremie-
pumped from the bottom of the annulus to the ground surface.

Prior to drilling borings in deeper aquifers, the upper aquifers will be sealed with steel casing
grouted in place with Class A cemenvbentonite grout tremied into position between the outside
wall of the steel casing and the borehole. The steel casing will be installed into the perching layer
directly overlying the aquifer into which the monitoring or extraction well is to be completed.
When the cement grout has set sufficiently to hold the casing in place, the boring will be
advanced through the steel casing.

The tops of all well casings will be sealed and placed in a keyed locking device to prevent entry
0f surface contamination, unauthorized entry, and tampering.

Monitoring wells will be surveyed to obtain top of box elevations to the nearest 10.01-foot. Water
level measurements will be recorded to the nearest +0.01-foot and referenced to mean sea level

@W. A. Craig, Inc.
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(MSL). A map of the water levels in the wells will be made, and the gradient and flow direction
will be estimated from the map.

Well Head Comoletion and Site Clean-Uo

Monitoring wells shatl b€ completed below grade unless special conditions exist that require
above-grade d6sign. Monitoring well casing (including the well locking seal and cap) will be
completed approximately two inches below he traftic rated road box cover. The road box shall
be completed approximaiely I inch abov€ the existing grade surtace to allow lor precipitate runoft.
All concrete work, both inside and outside the road box will be completed with a smooth finish.

The site is to be left as clean as on arrival. All soil and excess concrete from each monitoring
well location will be placed in appropriate areas to be disposed or as previously described.
Finally, all monitoring well locations will either be broom-cleaned or washed down so that soil and
concrete stains are removed.

DEVELOPMENT AND PURGING OF WELLS

Well Develooment

All monitoring wells shall be initially developed to clean the well and stabilize sand, gravel and
disturbed aquifer materials from around the screened internal perforations. Well development will
be accomplished by air-lift pumping, submersible pump, bladder pump, surge block or bailing.
All welldeveloping equipment will be decontaminated prior to development using a steam cleaner
or detergent wash. Well development shall continue until the well is thoroughly developed and
free of sand, silt and turbidity. The adequacy of well development will be assessed by the
geologist or engineer. Indicator parameters (pH, specific conductance, and temperature) will be
monitored and recorded during well development. Field instrument calibrations shall be
performed according to manufacturer's specifications. Recharge rates will be recorded it wells
are pumped dry during development. No water or chemicals will be introduced during
development.

Water-Level Measurements

The wells will be left undisturbed for 72 hours after development. Prior to purging a well and
sampling the ground water from it, the static water level is measured using an el€ctric sounder.
The water level is measured to the nearest i 0.01Joot. lf floating product is present on the water
surtace, the thickness of the product is measured with a calibrated, portable oil-water interface
probe. The presence of floating product is confirmed by collecting a sample of the product and

qru. A. Craig, Inc.
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water in the well by using a clean acrylic or polwinyl chloride (PVC) bailer. The condition of the
product and water are observed (subiective evaluation), and conditions such as sheen on water,
emulsilied product in the water, noticeable odors from water, and the color and fluid character of
th€ product.

The monofilament line used to lower the bailer is replaced between wells with a new line to
prevent cross-contamination. The water-level indicator, interface probe, and the bailer (if
disposable bailers are not used) are decontaminated by washing them with Alconox and rinsing
them with deionized water.

Purqino of the Wells

The obiective of ground-water sampling is to collect water representative of that in the ground-
water formation. Accordingly, the water standing in the well casing and the sand pack are purged
so that tormation water enters the well to be sampled. Purging may be done wih any of the
lollowing types of equipment:

. a positive displacement bladder pump constructed of inert, non-wetting Teflon and
stainless sleel

. a pneumatic airlitt pump

. a centritugal pump

. a stainless steel or Teflon bailer

The purging method is selected based on size of the wells, location, accessibility, and known
chemical conditions. The volume of water to be purged is calculated based on the volume of the
well; typically, three to live casing volumes are purged from each well. The purged water is
stored onsite in ss-gallon drums until laboratory test results on the sampled water are returned
and the appropriate method of disposal can be selected. Water samples are not collected from
purged wells until the newly entered tormation water has stabilized; stability is decided based on
monitoring of temperature, pH and specific conductan@. Specific conductance is measured to
the nearest !10 umhos/cm, pH is read to the nearest 10.1 pH units, and temperature is read to
the nearest 1o.1-degree Fahrenheit (F). Meters are calibrated in accordance with the
manufacturer's specifications. lf wells are slow to recharge, the number of casing volumes
removed may be reduced, and samples are collected after he well has recharged to at least 70
percent of the pr€viously measured water level.

6W. A. Craig, Inc.
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GROUND-WATER SAMPLING AND ANALYSIS

Collection of Samoles

Sample bottles, bottle caps, and septa used for sampling volatile organics are thoroughly cleaned
and prepared in the laboratory. Sample bottles, bottle caps, and septa are protected from contact
with other materials before they are used. Any preseruatives that are required to be added to the
sample (depending on lhe type of suspected contaminant and laboratory analytical method) are
placed in the sample conlainer immediately betore the sarnple is collected.

Samples are usually collected with disposable Teflon bailers or steel bailers that cleaned between
uses. Samples of ground water for volatile organic analysis are collected so that air is not passed
through the sample to prevent "stripping" of volatiles from the sampl€. The bottles are filled
slowly by running the sample from the bailer down the side of the bottle until the water forms a
positive (convex) meniscus above the bottle opening. The Teflon septum in the cap is positioned
against the meniscus, the cap is screwed on tightly, the sample is inverted, the bottle is lightly
tapped, and the water is observed to see that air bubbles are not presenl. lf bubbles are present,
the container is reopened and more sample is added until the air is displaced.

Equipment hat will be used to collect samples will be cleaned before it is brought to the site and
between samplings. Samplers will be steam-cleaned or washed with anionic detergent, rinsed
with tap water then distilled water, drained, and air-dried or wiped dry with clean towels.

Additional samples are made as described below for quality control of laboratory and field
procedures. These samples are made based on site-specitic characteristics and may include any
combination of the following types:

. Trip blanks are used for purgeable organic compounds. They are 4o-milliliter
sample vials that are filled in the laboratory with water that contains no organics.
Trip blanks are sent to the proiect site where they are packed for transportation
back to the laboratory where they are analyzed with he project site samples. Trip
blanks are not opened until they are returned to the originating laboratory for
analysis.

. Field blanks are prepared at the project site by filling sample vials with water that
contains no organics. These samples are transported to the laboratory for analysis
with the proiect site samples for specitic chemical parameters representative of the
proiect site where the samples originated.

. Duplicate samples are split or second-run samples ol water collected from a well
at the project site.

9/V. A. Craig, Inc.
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. Equipment blanks are prepared at the proiect site lrom rinsate water from
equipment after it has been decontaminated to confirm the effectiveness of
decontamination procedures.

lmmediately after each sample is collected, the container is labeled with informaf on including the
well number or identifier, the sampler's name, the proiect number, date and time of collection, and
the type of preservative. The chain-of-custody record is completed at the project site and
accompanies the shipment of samples to the laboratory. The chain of custody documents sample
possession from the time of collection; each time possession of the samples is transfsred to
anofier individual, the persons relinquishing and receiving lhem must sign the chain of custody
and record the date and time. The record shows the identification of each sample, the signature
of the sampler, the date and time of collection, the place of collection, the type of sample, the
signatures of all persons in poss€ssion ol th€ sample shipment through acceptance at the
laboratory, and the dates of possession. The chain-ot-custody record shows the total number of
samples and the types of analyses that the laboratory is instructed to perform on each sample.
The laboratory coordinator is advised in advance ot the number of samples, types of analyses,
and requested turnaround times for various analyses.

Handlino. Storaoe and Transoort ot Samples

Samples will be packed in ice, blue ice, or dry ice (as appropriate to analytical methods and other
conditions) in a covered ice chest. The samples will be delivered to the analytical laboralory
wihin 72 hours of collection. lf the samples are shipped by a common canier, a custody seal will
be placed on each sample container and sample chest to discourage tampering. The custody
seal will contain the sampler's signature and the date and time of placing the seal. Sample
containers will not be opened by anyone other than the analytical chemist.

Laboratorv Analvses

The samples will be analped at a hazardous materials testing laboratory that has been certified
by the State of California to pertorm the tests using the specified analytical methods. The
laboratory will provide formal reports ot its results including detection limits appropriate t0 the
method and matrix and quality control procedures performed during the course of the analyses.

€W. A. Craig, Ine.
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