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On behalf of Mr. Alvin H. Bacharach and Ms. Barbara Jean Borsuk, Cambria Environmental

Technology (Cambria) is submitting this corrective action plan (CAP) for the site referenced above.

The CAP objective is to remediate the hydrocarbon source area to the point where natural attenuation

can remediate any residual hy<lrocarbons. Presented below are a site summary, a discussion of the

distribution of hydrocarbons in soil and ground water, remedial objectives, an evaluation of remedial

altematives, and our proposed corrective action plan.

SITE SUMMARY

Site Location: The site is Iocated in a commercia7residential area in downtown Oakland, Califomia,

between Hauison Street and Alice Street. The nearest surface waters are the Oakland Inner Harbor and

Lake Merritt, located 14 blocks north and four blocks west of the subject site, respectively.

July 1990 through May 1993 SoiI Boring Invesrtga&ons: In July and September 1990, Subsurface

Consultants of Oakland, Califomia installed eight soil borings near the waste oil storage area, the

hydraulic lift area, and the gasoline tank area. Nine soil samples were analyzed for petroleum

hydrocarbons. In January and February 1992, RGA Environmental Consulting of Emeryville, Califomia

installed twenty-three soil borings near the same areas and analyzed twenty-nine soil samples for

petroleum hydrocarbons. In May 1993, Levine-Fricke, Inc. of Emeryville, Califomia installed two soil

borings nezLr the gasoline tank areas and analyzed six soil samples for petroleum hydrocarbons. A site

map from Levine-Fricke showing the boring locations and a table summarizing the analytical results are

included in Attachment A.

November and December 1993 Tank Removal: In November and December 1993. Levine-Fricke, Inc.

(Levine-Fricke) of Emeryville, Califomia removed four underground storage tanks (USTs) from the site.

Two 1,O00-gallon, single-walled, steel, gasoline USTs were located under the sidewalk on Harrison
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Street (Figure 1), with gasoline dispensers located about 20 ft east of the USTs. Two additional steel single-
walled, waste oil USTs, each approximately 1,000-gallons in capacity, were located in the basement of the
garage near Alice Street. In addition, three hydraulic lifts, one vault, one sump, and associated piping, were
excavated and removed from the site. A total of approximately }lAcubie yards of hydrocarbon-impacted
soils were removed from the three areas.

August 1994 Subsudace Investigatinn.' In August 1994, Levine-Fricke conducted a subsurface investigation
to assess the extent of hydrocarbons in soil and ground water. Three soil borings were installed and the
borings were converted into ground water monitoring wells (MW-1, MW-2, and MW-3). A site map with
well locations, boring logs, and soil analytical results are included in Attachment A.

JuIy 1995 Subsudare Investigation: In July 1995, Cambria conducted a subsurface investigation to further

define the extent of hydrocarbons in soil and ground water. Three additional wells were installed (MW-4,

MW-5, and MW-6). The well locations are shown on Figure 1, and the soil and ground water analytical
tables are included in Attachment A.

August 1996 Soil Vapor Extraction ?esL' In August 1996, Cambria conducted a soil vapor extraction test

on existing ground water monitoring wells MW-l and MW-2. TPHg concentrations in soil vapor range.d
from al00 to 2,600 parts per ryillion - volume (ppmv) in MW-1 and from ?3,000 to 28,000 ppmv in MW-2.

The highest benzene concentration was 590 ppmv from MW-2. Results of the test suggested that the

subsurface consists of moderate permeability materials such as sands and silty sands, and that soil vaper

e{.traction could effectively remove hydrocarbons from the subsurface soils, with an es*ftrated radius of

influence of 44 feet. Cambria's September 11, 1996 Soil Vapor Extraction Test Report is included as

Attachment B.

October 1996 Subsudace Investigation: In October 1996, Cambria conducted an additional subsurface

investigation to further define the extent of hydrocarbons in soil and ground water. Five soil borings were

installed, and three of the borings were converted to monitoring wells MW-4, MW-5, and MW-6. Two

additional angled borings were installed to assess the impact of hydrocarbons from two closed-in-place tanks

located directly up-gradient of the site. The monitoring well locations are shown on Figure 1, Figure 2, and

Figure 3, and the soil and glound water analytical tables are included in Attachment A.

Quarterly Groand Water Monitoring.' Ground water samples have been collected from monitoring wells

MW-I, MW-2, and MW-3 since January 1994, and from wells MW-4, MW-5, and MW-6 since
October 1996. The depths to water in all wells are gauged on a quarterly basis. Monitoring wells MW-I,

MW-Z, MW-4, and MW-5 are sampled quarterly. Monitoring well MW-6 was sampled in the most recent
quarterly sampling event on September 9, 1997, and, will be sampled during the next sampling event.
Monitoring well MW-3 is not currently sample.d. A copy of the most recent quarterly ground water
monitoring report is included as Attachment C.
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Hydrogeology: The site is underlain primarily by sands and silty sands. Ground water is present at a depth
of approximately 20 feet.

Adjacent Potential Hydrocarbon Sources.' The subject site is located immediately down-gradient of 14'24
Harrison Street, where two USTs were closed in place (Figure 1). A Chevron service station located at 14th
Street and Harrison Street, up-gradient of the subject site, has had a confirmed gasoline release. Chewon
is cunently operating a soil and ground water remediation system at that site.

HYDROCARBON DISTRIBUTION IN SOIL AND GROUND WATER

Hydrocarbons rn Soil: Based on soil analytical data collected during the boring and well installation,
petroleum hydrocarbons in soll appear to be limited to the vicinity of the former UST complex. The
maximum TPHg concentration was 9,300 parts per million (ppm) at a 18.5 ft depth in Boring 2 installed by
SCI in July 1990. The horizontal and vertical extent of hydrocarbons has been determined except to the
southwest along Harrison Street in the direction of the closed-in-place USTs in the sidewalk in ftont of 1424
Harrison Street. The boring and well installation locations are shown in Figure 1, and the results of soil
sampling of all site investigation phases are summarized in the tables in Attachment A. The distribution of
hydrocarbons in soil from 0 to 10 feet below grade are shown in Figure 2. The distribution of hydrocarbons
in soils below 10 feet and above 20 feet zre shown in Figure 3. Hydrocarbons have been detected in soil
below 20 feet, but these are assumed to be due to hydrocarbons in ground water.

The August 1994 investigation by indicated that no hydrocarbons were detected in soil in well MW-3. Low
concentrations of benzene and toluene were detected in a soil sample collected from the boring for MW-2.

During the July 1995 investigation, TPHg and benzene were detected in soil collected from 3 soil borings

at maximum concentrations of 350 ppm TPHg and 4 ppm benzene in boring SB-H. In general, stained and
odorous soils were first encountered at about 10 ft deDth in all the borings drilled in and near Harrison Street.

During the October 1996 investigation, no hydrocarbons were detected in soil samples collected from borings
SB-M, SB-N, and SB-O. Hydrocarbons were detected in soil collected ftom borings SB-P and SB-Q, which
were located beneath the closed-in-place tanks, at concentrations up to 1,900 ppm TPHg and 2.0 ppm

benzene.

Hydrocarbons in Ground Water: Based on the most recent quarterly ground water monitoring, hydrocarbon
concentrations a.re highest in monitoring wells MW-l and MW-2, which are located near the former USTs.
The extent of hydrocarbons in ground water is cunently defined on three sides. Hydrocarbon extent is
defined by up-gradient well MW-6, cross-gradient well MW-3, and down-gradient well MW-5. The
hydrocarbon concentrations in down-gradient well MW4 were 160 ppb TPHg and 49 ppb benzene. Because
hydrocarbon concentrations have varied in this well, continued monitoring will be used to assess whether
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the northeastem extent of hydrocarbons has been fully defined. The latest quarterly ground water monitoring
report is included as Attachment C.

Both TPHg and benzene were detected in grab ground water samples collecte.d from 9 of the 12 soil borings
drilled on the site during the July 1995 investigation on the adjacent properties north and south of
1432 Harrison Street, and in Harrison Street. The maximum concentrations of 84,000 parts per billion (ppb)

TPHg and 9,600 ppb benzene were detected in ground water in the vicinity ofthe former gasoline USTs

along Harrison Street. Elevated hydrocarbon concentrations were detected in ground water samples collected
from borings up-, cross-, and down-gradient of the USTs. Boring locations are shown in Attachment A.

REMEDIAL OBJECTIVES

Remediation objectives are typically based on one or more ofthe following criteria:

. Department of Toxic Substances Control (DTSC) maximum contaminant levels (MCLS) for
drinking water,

. Risk-based cleanup levels established by risk assessments or risk-based corrective action
(RBCA) guidelines,

. Current closure guidelines from the regulatory agencies, such as the RWQCB criteria for
low-risk ground water cases, or

. Asymptotic levels have been achieved for chemical concentrations in ground water or soil
vapor extracted by a remediation system.

The proposed remediation objectives in this CAP are a combination of the above criteria. Our objectives are

to implement the most cost effective approach for remediating site ground water, protecting sensitive

receptors and human health, and to comply with regulatory concems. Due to the absence of known water

supply wells or surface waters in the vicinity of the site, inhalation of surface hydrocarbon vapors is the

pathway with the most potential for human exposure, even though the site is pave.d and well developed.

Therefore, this CAP should control potential exposure to hydrocarbon vapors and provide enhanced

remediation of residual hydrocarbons beneath the site.

Given the specific site conditions, the specific CAP objectives are to:

Prevent hydrocarbon migration from the site;

Remediate soil and ground water to improve soil and ground water quality;

Safeguard human health from subsurface hydrocarbon vapors;
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Continue the ground water monitoring program to monitor water quality; and

Establish a contingency plan to expedite or enhance remediation if necessary.

The final objective of this CAP is to reduce dissolved hydrocarbons to the point where natural attenuation

can remediate any residual hydrocarbons. RBCA guidelines may be used to revise site cleanup objectives

in the future if deemed appropriate by the Alameda County Department of Environmental Health.

REMEDIATION ALTERNATIVE EVALUATION

Cambria evaluated four altematives to remediate ground water at the site. A description of each altemative

is presented below. In accordance with Title 23 of the UST regulations, we propose to implement the most

cost-effective altemative to remediaie the hydrocarbon source area to the point where natural attenuation can

remediate any residual hydrocarbons at this site.

Soil Vapor Extraction

This altemative involves applying a vacuum to extract hydrocarbon-bearing vapors ftom the vadose zone and

capillary fringe area. Extracted hydrocarbons are typically treated by activated carbon, oxidizers or internal

combustion engines. SVE can improve ground water quality by removing source area hydrocarbons, by

encouraging hydrocarbon diffusion from ground water, and by delivering oxygen to the subsurface. Oxygen

usually stimulates naturally-occurring hydrocarbon biodegradation. This method is most effective for

moderate to high permeability materials. Cambria's SVE test demonstrated that this technology would

effectively remove hydrocarbons from the subsurface, with an estimated radius of influence of25 to 44ft.

The SVE Test Report is included as Attachment C.

Cost-Effectiveness.' A SVE system would likely operate for about 6 months to reach low, asymptotic

hydrocarbon concentrations in the system influent. Installing a S\tE system and operating it for about

6 months would cost about $75,000 to $100,0ffi. Continued operation of the SVE system, if necessary,

would likely cost about450,000 to $100,000 per year. These costs include an estimate of $5,000 per year

to rent four parking spaces from the site parking vendor to house the remediation system.

Recommendation.' Because the hydrocarbon smear zone consists of relatively permeable sediments, and

since the SVE testing yielded relatively high removal rates, SVE appears to be a cost-effective and

appropriate remedial technique for source removal at this site.
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Soil Vapor Extraction / Air Sparging

Air sparging involves injecting ambient air via wells screened below the water table to volatilize aqueous-
phase hydrocarbons. Air sparging also supplies oxygen to indigenous microbes and stimulates naturally-
occurring hydrocarbon biodegadation. Hydrocarbon vapors are typically captured and treated by a SVE
system. This technique is most effective for sites with hydrocarbons in permeable materials where the
injected air is easily captured by SVE. This technique usually remediates ground water much faster than
S\{E alone.

Cost-Effectiveness.' Installing and operating an SVE/air sparging system 6 months would cost approximately

$90,000 to $120,000. Continued operation of the SVE/air sparging system would likely cost about $5Q'000
to $100,000 per year. These costs include an estimate of $5,000 per year to rent four parking spaces from
the site parking vendor to house the remediation system.

Recommendatinn Air sparging with SVE appears to be a cost-effective and appropriate alternative to
remediate hydrocarbons in ground water at this site.

Ground Water oxygenation with Oxygen Releasing Compounds (ORCS)

This is a relatively new remedial technique being implemented at numerous sites. ORCs release dissolved

oxygen (DO) into ground water to stimulate and accelerate naturally occurring aerobic hydrocarbon
biodegradation. ORCs are capable of elevating dissolved oxygen (DO) concentrations up to 40 mg/1, while

D0 concentrations from air injection techniques such as air sparging can typically only achieve up to aboul
10 mg/I. Unlike air injection techniques, ORCs oxygenate ground water without the potential for causlng

hydrocarbon vapor migration. ORCs are a solid magaesium peroxide compound that is activated by

moisture. ORCs release oxygen slowly to the ground water and are environmentally safe to use. The
byproducts of the ORC reaction with water are oxygen and magnesium hydroxide, which is essentially milk
of magnesia. ORCs can be installed in existing ground water monitoring wells or installed as a slurry in

borings drilled below the water table. Using ORCs to remediate the hydrocarbons in ground water typically

requires 1 or more years, and depends on site conditions and water quality objectives.

Cost-Effectiveness.' Because ORCs do not require system operation or maintenance, remediation using
ORCs ls easy and inexpensive. The ORC manufacturer recommends installing ORCs in the entire water
column for selected wells. ORCs cost approximately $50 for each I foot long ORC sock installed in a
4" diameter well, and are frequently replaced with new ORC material every six months to one year. ORC
use in five on site wells could cost approximately $4,000 to $10,000 per year depending on ORC

consumDtion rates and the duration of ORC remediation.
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Recommendatian' Because our objective is to safely and cost-effectively decrease hydrocarbon

concentrations in ground water, oxygenation using ORCs appears to be a cost-effective and appropriate

remedial technique for this site. This approach will be most feasible after conducting SVE to remove the

hydrocarbon source from the vadose zone, and even more feasible after using air sparging to reduce

hydrocarbon concentrations in ground water.

Natural Attenuation

The natural attenuation altemative involves allowing hydrocarbons to biodegrade naturally and implementing

a long-term ground water monitoring plan. The recent Lawrence Livermore National Laboratory report

indicates that almost all subsurface hydrocarbons releases eventually stabilize and degrade on their own. In

response to this report, the RWQCB focuses on source area removal, and no longer requests active

remediation of dissolved hydrocarbons unless the hydrocarbons represent a significant threat to humal health

or other sensitive receptors.

Hydrocarbon concentration trends are the primary indicators of natural attenuation rates. Secondary

indicators such as DO, oxidation-reduction potential (ORP), alkalinity, nitrate, sulfate and ferrous iron are

also used to evaluate the potential for natural attenuation. Natural attenuation at a given site can be due to

aerobic and anaerobic hydrocarbon degradation. Most sites exhibit aerobic hydrocarbon degradation, and

an inverse relationship is observed between hydrocarbon and DO concentrations. More specifically, DO

concentrations are typically reduced in the hydrocarbon source area compared to near the plume boundary.

For natural attenuation to occur by aerobic processes, a minimum of about 1 mgll DO is required. Under

anaerobic processes, sulfates, nitrates, and iron can act as electron receptors.

Cost-Effectiveness.' Since this altemative allows hydrocarbons to degrade natutally and does not require

active remediation, this is a very cost effective altemative. Sampling for intrinsic bioremediation pararneters

tlpically costs about $100 per well when performed in conjunction with routine ground water monitoring.

This sampling is frequently performed only once or twice at a site. Subsequently, only DO is monitored,

which generally increases monitoring costs by about $2O/well. Since the site is currently being monitored

on a quarterly basis for hydrocarbons, additional increases in monitoring costs would be about $1,000 per

year. The cost of additional ground water monitoring should be considered in the overall cost-effectiveness

evaluation.

Recommend.alion ' A natural bioattenuation protocol could be implemented once SVE has removed the

hydrocarbon souce area from the vadose zone, or after SVE/air sparging has reduced the hydrocarbon

concentrations in both soil and ffound water.
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Based on the evaluation of the remedial altematives above, Cambria proposes remediating the hydrocarbon

source area and impacted ground water using SVE in combination with air sparging (AS), followed by the

installation of ORC socks in selected site wells to accelerate the natural attenuation of hydrocarbons in

ground water. SVE will target source area soil. Air sparging ORC installation, and natural attenuation will

target impacted ground water. In addition to this work, Cambria proposes to further investigate the extent

of hydrocarhons in soil and ground water beneath the closed-in-place tanks adjacent to the subject site.

Remediation by this combination of methods has the following advantages: (1) SVE is typically the fastest

and most cost-effective remediation alternative for the vadose zone, (2) impacted ground water will be

effectively treated by AS and ORC installation, and (3) installation of a SVE/AS system at this site is a

simple, straightforward process. By using these techniques, the site cleanup objectives will be satisfied in

a cost-effective manner. Cambria recommends implementing the following CAP as described below.

." Additional lnvestigation

il\ The purposes of additional investigation of the up-gradient property are: (1) to determine the horizontal and
!

Af \-, 
venical extent of hydrocarbons beneath the existing closed-in-place USTs, (2) to attempt to determine if

t 
' 

{t ,/ these tanks are acting as a continuing source of hydrocarbons, and (3) to determine the amount and extent
lv

"/ 
of remediation required in the vicinity of these tan-ks.

Ni)z
L "

Cambria proposes to complete two additional borings, which will extend to ground waier (approximately

20 feet). These borings will also help define the extent of contamination, if any, from the up-gradient tanks.

The locations of the proposed borings are shown in Figure 4. Soil samples will be taken at five foot

intervals, and a grab ground water sample will be taken from the borings. The samples will be analyzed for

TPHg, TPHd, and BTEX. One of the borings will be converted to a SVE/air sparging well to be connected

to the remediation system. Any hydrocarbons detected during the additional investigation will most likely

be remediated by this well. Depending on the extent of the hydrocarbons near these tanks and-{Ac&e&{bg

tsnks are acting as a continuing up-$adient source, remediation of the site may be delayed or prolonged.

Remediation Using Air Sparging and Soil Vapor Extraction

The remediation system will utilize four new combination vapor extraction / air sparging wells. The

locations of the proposed wells, and their estimated area of influence are shown on Figure 4. The estimaied

radius used was 35 ft. Below ground piping will run from each wellhead to a treatment compound, and a new

electrical service will supply power to the compound. The extraction vapor flow rate will be 50 to 100 cubic

feet per minute. Vapor treatrnent will be performed by a themal oxidizer or a thermaVcatalytic oxidizer.

The specific system desiga will be performed as part of a Remedial Action Plan (RAP). The RAP will

include the specific system design drawings and specifications, suitable for sending out for bids from
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contractors for system installation. Approximately four parking spaces will be rented from the current site

vendor to house the remediation system.

Permitting: Atr discharge permits will be secured from the Bay Area Air Quality Control Board (BAAQMD)

for the SVE system. Building and electrical permits will be obtained from the City of Oakland to install and

operate the system. Well installation permits will be obtained from the Alameda County Water District for

the installation of the vapor extraction / air sparging wells.

Well Installation' Cambria will install four new combination soil vapor extraction / air sparging wells in

the locations shown on Figure 4. The wells will be designed specifically to perform soil vapor extraction

and air sparging simultaneously. The vapor extraction portion of the wells will be screened in the vadose
zone from 5 to 15 ft depth, and the air sparging portion of the wells will be screened approximately from

28 to 32 ft.

'llellhead 
Moilijication: The new wells will be plumbed to allow vapor extraction and air sparging.

The wells will be individually connected to a manifold at the remediation equipment compound.

System Startup: An initial startup will be performed according to BAAQMD protocol. Upon receiving the

startup results, a startup report will be issued to the BAAQMD.

System Operation and Maintenance (O&M): Two O&M visits will be performed during each month of

operation to optimize hydrocarbon removal rates by the system and to test the destruction efficiency of the

system. It is anticipated that 6 months of system operation will be required to achieve low, asymptotic

hydrocarbon concentrations in soil vapor. When the concenffations decrease, system cycling will be
performed to confirm that hydrocarbon concentrations remain low.

Reporting: Remediation system performance will be reported concurrent with the quarterly ground water

monitoring reports. System performance parameters reported will include vapor extraction rates,

hydrocarbon concentrations in extracted vapor, and hydrocarbon removal rates.

System Shutdown' When the hydrocarbon concentrations decrease to low, asymptotic concentrations and
system cycling does not result in elevated hydrocerbon concentrations, Cambria will submit a request to shut

down the soil vapor extraction system. After receiving approval to shutdown the system permanently, we
will remove the remediation equipment and associated piping. We will restore the modified wellheads to

their original condition and use them as monitoring wells.
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ORC Installation' Upon completing SVE and AS, the feasibility and cost-effectiveness of ORC installation

will be assessed for several selected site wells. It is anticipated that the ORCs could remediate hydrocarbons

down-gradient of the SVE and AS influence area. ORCs in former source area wells could also enhance

remediation of any residual dissolved hydrocarbons. If residual hydrocarbon concentrations are very low

after SVE/air sparging, natural attenuation may be more appropriate than ORC use.

Intrinsic Bioremediation Monitoring.' To assess the present level of intrinsic bioremediation and to be able

to assess the effectiveness of the remedial efforts, Cambria recommends evaluating indicators of intrinsic

bioremediation of hydrocarbons in ground water. To perform this evaluation, we plan to follow the

procedures outlined in Monitoring Intrinsic Bioremediation in Ground. Water (Buscheck et al, 1995).

Consistent with these procedures, ground water from selected wells will be analyzed for DO,

oxidation/reduction potential (ORP or Eh), pH, conductivity and temperature in the field. DO measurement

is also a useful tool for evaluating oxygenation caused by air sparging. Ground water samples will also be

analyz,ecl for alkalinity, nitrate, sulfate and ferrous iron by EPA Methods 310.2, 353.2,375.4, and 200.7,

respectively.

When evaluating intrinsic bioremediation data, an irxyerse relationship between hydrocarbon concentrations

and DO, ORP, nitrate and sulfa0e concentrations is indicative of active biodegradation. Additionally , a direct

relationship between hydrocarbon concentrations and alkalinity and ferrous iron concentrations is indicative

of active biodegradation. These analyses are discussed below.

Dissolveil Oxygen' During aerobic biodegradation, DO levels are reduced as aerobic respiration occurs. DO

is the most thermodynamically favored elecffon acceptor used in aerobic biodegradation of petroleum

hydrocarbons. Active aerobic biodegradation of BTEX compounds requires at least I ppm DO in ground

water and DO concentrations can be as high as 8 to t3 mg/L in oxygen-sa$rated ground water that is free

of hydrocarbons. Observed inverse relationships between DO and hydrocarbon concentrations indicate the

occurrence of aerobic degradation, provided that at least 1 to 2 mg/L of DO is present in ground water.

Oxidation-Red.uction Potential: The oxidation-reduction potential (ORP) ofground water is a measure of

electron activity and is an indicator of the relative tendency of a solute species to gain or lose electrons. The

ORP of ground water generally ranges from -.400 millivolts (mV) to +800 mV. Under oxidizing conditions

the ORP of ground water is positive, while under reducing conditions the ORP is usually negative. Reducing

conditions (negative ORP) suggests that anaerobic biodegradation is occurring. Generally, the ORP of

gr:ound water inside a hydrocarbon plume should be somewhat less than that measured outside the plume.

Alkalinity: The total alkalinity of ground water indicates the ground water's ability to neutralize acid. High

alkalinity (high pH) conditions occur when ground water contains elevated hydroxides, carbonates, and

bicarbonates of elements such as calcium, magnesium, sodium, potassium, or ammonia. Since these

chemical species are created by the respiration of microorganisms, high alkalinity is an indicator of biological

10
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activity. However, these chemical species may also result from the dissolution of rock (especially carbonate
rocks) and the transfer of carbon dioxide from the atmosphere. Alkalinity also buffers ground water pH

against acid generation by both aerobic and anaerobic biodegradation processes. Higher alkalinity in the
source area as compared to clean areas suggests that biodegradation is occurring.

Nitrate: Aftet DO has been depleted in the ground water, nitrate may be used as an electron acceptor for
anaerobic biodegradation. In this denitrification process, nitrate is reduced to nitrite. Reduced nitrate

concentrations in the source area compared to the clean area suggests that anaerobic biodegradation is
occurring.

Salfate: After DO and nitrate have been depleted in the ground water, sulfate may be used as an electron
acceptor for anaerobic biodegradation. If sulfate concentrations vary inversely with hydrocarbon

concentrations, anaerobic biodegradation of fuel hydrocarbons is probably occurring.

Ferrous lron: In some cases ferric iron acts as an electron acceptor during anaerobic biodegradation of
petroleum hydrocarbons. In this process, ferric iron is reduced to ferrous iron, which may be soluble in

water. Therefore, if the ferrous iron concentrations vary directly with hydrocarbon concentration, anaerobic

biodegradation may be occurring.

Sampling for this parameter will be conducted during an upcoming quarterly ground water monitoring event.
If necessary, these patameters can be evaluated on several occasions to further assess intrinsic

bioremediation.

Continued Quarterly Monitoring incluiling DO Monitoring: Cambria proposes to continue quarterly

ground water sampling by collecting samples from all site ground water monitoring wells annually, and all

wells except MW-3 and MW-6 during the other three quarters. All samples will be analyzed for TPHg,

BTEX, and MTBE. Cambria will also monitor DO concentrations quarterly in the ground water monitoring

wells to evaluate ground water oxygenation by the SVE/air sparging system. If ORCs are used to enhance
remediation after the system has been shut down, DO monitoring will continue in any wells containing ORCs

to determine when the ORCs have expired. Once the DO concentrations decrease to pre-ORC

concentrations, new ORCs may be installed in the wells. We estimate that the ORCs in a given well will last

between 6 and 12 months, depending on site-specific oxygen utilization. Wells containing elevated DO
concentrations due to ORCS will be sampled without purging to avoid removal of oxygen-rich ground water.

11
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Cnvrnnrn

We appreciate this opportunity to work with you on this project on behalf of Mr. Alvin H. Bacharach and
Ms. Barbara Jean Borsuk. Upon CAP approval, Cambria will begin preparation of the Remedial Action
Plan, which will specify the specific design parameters for the AS/SVE system.

Please call us if you have any questions or comments.

n '4././-
fua,rr., / ilth ab fefz-
Robert Clark-Riddell. P.E.
Project Engineer

cc: Mr. Mark Borsuk, 1626 Vallejo Street, San Francisco, CA 94123-51 16

Attachments A - Summary Data from Soil Investigations
B - Soil Vapor Extraction Test Report
C - Ground Water Sampling Report

\SERVERV_drive\PROJFCnSB-2004\OAKL I 88\CAACap,r3.wpd

Cambria Environmental Technology, Inc.

Project Engineer
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TASLE 2
IELL COIISTRUCTIOII DATA
HARRISOII STREET GARAGE
OA(LAilD, CAII FORI{IA

tleL L r, , lel  I  ELevation
unbea (feet, msl)

Casir€ oiarEter [et l, oepth
( inches) (feet, bss)

Pe.forated InteNat
(feet, msL )

r,fi,t- 1

9-2

tt-3

34.95

3 5 . 1 8

33.97

26.0

2 5 . 0

19.8  -

19 .8  -

4 9 .8

9 .8

Oata entered Er ttEKlZl Aug 96 Data $oored bf !t-

Foulk, August 1994.Elevation data fron Brian, Kangas,

bgs - belor ground surface
ns[ - fiean sea [eve[

2680\22580tJC0. !J01 PaEe 1 31 -Aug -94
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TITHOLOGY SAMPTE DATA

D€ctn 8 o f i n 0
, C o r n p l e l i o n

G r o p h i c
L o g D g s c r i p i i o n

Somple
No. on<l
l^lEtuol

OVM (ppm)
. (scmp€/
oockground)

55

ASPHALI
CONCREIE ROAD 8A5E.

SILIY SAND (SM), ye'lowlsh bro\rn (l oYR 5/6),
slightly mobt, medium dens€, moderqtely
groded fn€ lo medlum sond (6&7@), silt
(30-40%).

8€comqs very dgnse, maisL

Cloy present from 9.5.1 0 fset 0 5%),
clec€osed sill, incr€cled ffne soncl,
b€com€6 ft€<liulh dens9.

2.4tO.4

3.4t0.4

Gw-3-s.c'

GW-&1Oo',
t 0

25

Be€ornes v6ry clons€.
GW-}r 5.0',

GW-}18.o',

Fi.st wqt€r Encaun€red in
borehole qt time of drilling

Orgonic v@oa meter reoding n
pqlls per million 0rpm)

59

NO

t.9lo.4

2.lto.4

2.6tO.4

3-t/0.4

Eecom$ wet

EONOM OF SAMru BORIAIG N 2] .5 FEEI,

BOITOM OF BORING AT 23 FEE .

Dote bonng dnlledi
Dnlllng Comoony:

Driller:
Dri lng rflethod:

Hommsr w€ight
tt Geobqist:

July 29, I 994
Specturt
JCnn
Hollow Sli6m ArJgga
I40 lb5-
Tim umcels

UPLANAT]ON

Fl crov

f i t 'n
F, 'o*

[S ",*r

I"-.'|
t : 1

Gw+5.0 Fil 
Modifiod colitomo somprer

L somple retoined for po$ible
ch€mbqlonolYsls

*

OVM
(ppm)

azZ

Apprcved by:

Figute A3 : IITHOIOGY AND SAMPLE DATA FOR SOlt BORING GW-3 paae t or t)

Projeci No. 2680.40 LEVINE.FRICKE
iNGiNEEns ryFtnCG{OL:GSis r :rrLE tc::\:s3

2660LCOa.T[!MFM/JSM O83 i94



uHotoGY SAMPI.T DATA

c€prh. g o . i n o
C o m p l E l i o n

G r o p h i c
L o g O g s c r i p t i o n

Sompie
NO. Cnd
lntervol

Pen€trdrbn CVM (pom)
_.HOle_ (sompte/

5

t 0

25

Cloy presgnl (-15%) IncrecEe tlna soncl,
d€c€cs€d sin pecomss m€dlum dsnse tro

CbV no longea pa€lent increqsed medllm
3(|nd.

f f i -
(8lows,/h.) bdck€i&;c)
- - l

CONCREI! ROAD 8ASE.

$LfY SAND 6M) yelbwish brown (l oYn 5/6),
slighiiy mobt to mo|si. m€dlum densg.
modergielv olocl€<t line io m€dlum sond
(cG70*) 5|rr(30<If),

-L ew-z-r.s

li u*r-ot

GW-2140',
t 5

GW-z ]8.0',

m- 
GW.2.20!',

25

1.4rc.4

1.7 tO,A

r.6/0.4

2.0/0.5

4

84 3,6/0.4

lrc€os€d moisfu rE coniel1t.

8€comes w€t.

BONOM OF SAfu1PI.E BORING AI M,5 FEEI.

BOTTOM OF EORING AT 22 FEEI.

Dote boring d il6d:
Oilling Componr/1

Orill€r:
Drjlllng meihod:

Hcmmsr w€ar3ht
Lf G€ologist

)uly 2s, tWA

JOn
Honow Stem Aueer
I do tbs.
Tim Umbe6

€XPllNANON

El "*
f i t ,o
ffi *no
ffi n.u.

[T
ew.z".s fig 

Modlfied cdiiomio scmplet
Lsotngle relqined fot Poglible

chemicol onolysb

V Filsl wqler encountered in
AID bo,€hol6 ol tiane of drilling

OVM OrgonE vopor metEr reodrng in
(PPm) porB per m llon Cppm)

approv€d by:

Figure A2 : LITHOLOGY AND SAMPLE DATA FOR SOlt BORING GW-2 @cse t ar 1)

Projeci No. 2680.40 LEVIN E.FRICKE
ENG.NEEiS FYC{|OGECLa6€]'! ! soLED !a:!:S-

2680LCO3.ILi:riPM/JSM 083 | 94



!ITHOTOGY

B o r i n g
C o m o l e l i o n

G r s p h i c
L o g D e 5 c r l p t l o n

f f i -
CONCREIE ROAD S,ASE.
CLAYEY SILTY SAND 6M) yelbwEh brown
(1oYn 5/6). mo|5L medlum dense,
moderqtely groded fln6 ic mgdium soncl
(50{]%). sif (2G30ts). ctoy (l $28).

Decr6osed cloy content

SILTY SAND (SM), dqrl groy (loYR 4/l ), moi6r,
clense, moderqtalv €Gded, fne io m€dlum
sqnd (CG70!6). silt (203Cr%).

SAMPT! DATA

m

lvlodifl ed colifomio Sqmpler

SEmplE rel'3ined n]t Possibl€
chemicol ondysis

Fi.!l wol$ encounfered in
borEhole ol fime ot ddlllng

O€onlc vopor meigr reoding ifi
Parh Pe. million (PPm)

9sptl
oYM (pp-)

(sompre/
occkgrcuno)

0.9i0.5

0.9/0.5

2.3i0.5

r. r /0.5

5

t 5

25

r 0

m Incrgosed moisfure contEnl b€com€s very

SOTTOM OF SAMPE EORING AT 20,5 FEFr.

BOTTOM OF BORII.IG AT 23 FEET,

GW-r-5.0',
Oqle ba.ing ddlledi

orilling cornponyl
Drilleri

Drilling methodi
Hommerw€ight

Lf Geologisl

July 30. l99a

.ichn
Hallow Stem Auger
r 40 tbs-
lim [imbers

EXPLANAIION

El o*
ff sin

ffi rono

[*-Tl n,ou"

q

OVM
(ppm)

\Dprcved by:

Figure Al : LITHOLOGY AND SAMPTE DAIA FOR SOIL BORING GW-l @ose t ar t)

ProjectNo 2660.40 LEYINE'FRICKE
, E|rGNE:r€ SYoRQGEQTCGiSIS 3 ,ltPlEc scg\]ls_4

25aCLCO2.|LL:!IPM/JSM 0a3r 94



- WELI CONSTRUCNON urHo[oGY SAMPTE DATA
cHa|slv sox

LOCiONG CAP G r o p h i c
L O  g O e s c r i p t i o n

becrn
fe9t

iomole Peoeirqnon
NO. onct Rsre
hterr'ot (Blows/$_)

p t D

5

SluY SAND (SM), dorr gr€€nish grcV (sGY 4/l). wry
molsl, flne lo msdium sond. stight to medium dense,
mnor croy, v6ry 5ron0 gosolne odor

Cooaser soid (qt l5 fe€f, wot€, inil||tv rn€Gur€d ol
6.8 t€€i below sidewok lev€l palor io r€movol of
glrlicce wqter infllrqlsd lnlo bo.shob).

SLry SANO (5M), do.k groy (3Y 4/l), wsl, m€dum to
coors€ sqncl, derEg, minor clqy.

Sidewolk lsv€l{efe€ncE f,cr depth meg${ean€nts.

Monhola/vqull.

GRAVEL (eng jn€ered f lD.

80noM oF 80{?tNG N 26.5 FEEr.

Nol€:
. Sompl€r cnd homm€l undeMqter.

lltrfer lovets dudno ddllho:
I /l | , wd€r noned ff|llngborehol€ up rq 6.8 fget,
bgs, wheo bodng wos advonc€d nc l0 fe€i bg!
I /l Z woler in borehole ond €fovel flll evocuoted
ushq vocrJlJm fuck.
Duriig wa{ In3toloflon. wol€r is ot -22 feet depth.

I O

t 5

20

25

r500

2m0

800

30

DqtE well drilled:
Dn ing compony:

D.iller:
LF Geolog8h

Jonuo ry l l - l Z l 99d
Wesf Hczmor O.illlng Co.p.
Rondy
Tho.iqs Zoko.io

E
E
E
E

.Hl 
,-,n"n *o,o* coriro.nio sqmper

+ Somole r€.toinecl for chemacol onolysrs

P I O Mbronp ehobbnlzoiion d€tsctor)
(ppm) rgqdin€ in porB psr milllon

v firsl woler encountefed in bcrel'lol€ ol
AIo nm6 ot drilllng

bgs below ground surfoce

Cloy

siI

Sond

G.qvel

Aoproved bv: J.{frp.- tt- <lt4
Flgure A4 : WEtt CONSIRUCIION AND IITHOIOGY FOR WELL MW-I @ose I ot t)

prorect No. 26Eo 2e !- E.y! N_E . E RI ̂ qK,_E
. ., 

ltGrNEEni 4OFOGEC!CqiIi! ! ^tplED scl$ris_i

268OL00t.JO5:MPM,/JSM 0a3194



.wEtL CoNSTRUCTTON TITHOTOGY SAMPLE DATA
G-5 cHnsry flox LocKr.G wELr, cAPD6crh,

?0

25

a€NTOtVTE

8.1\':!
2.712.4

G r o p h i c
L O g D g s c r l p i l o n

.Sompb Penetroiian
No. ond not€
InteNot (Btow/ft.)

f f i -
CONCRTE ROAD BAS€.
SILW SAND (Slvl), y€(ow6h brown (l oYR 5/6), moist
m€dium dense, mocl€(otelv oroded fin€ lo medum
!6nd (65-75%) wrlh etl (2t359).

gecomgs densg

5 -i- vw-z-

r 0

2t

25

Sllght pelrolelJm odor ol | 5 l€et

Moderot€ to slroa,€ p€lroteum odoa inc€os€ct
filoisfur€ contenl wry rnoisf.

Wet shong pefrol€um odo,,

BONOM OF SAMru SORING AT25.5 FEEI.
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tAN4BRIA
COPY

September I l, 1996

Mr. Tom Peacock
Alameda Counry Department
of Environmental Health
1 1 3 I Harbor Bay Parkway, 2nd Floor . .
Alameda" California 94502

Re: Soil Vapor Extractlon Test Report
1432 Harison Steet
Oakland. CA

Dear Mr. Peacock

Cambria Environmental Technology, Inc. (Cambria) performed a soil vapor ertraction (SVE) resr on
behalf of Mr. Alvin H. Bacharach and lds. Barbara Jean Borsuk on August 6, 1996 at fte site
referenced above (Figure 1). The test objective was to detennine whether SVE could be used as a
viable remediation alternative. Prcsented below are the SVE test procedures, test equipment, test
results, conclusions and rccommendations.

SOIL VAPOR EXTRACTION TESTING

SVE Test Procedures

Cambria performed SVE testing on two existing ground water monitoring wells for approximately 3
hours on each well. During testing we measured the vapor extmction flow rate, the vacuum ;ppned to
the wellhead, and the vacuum influence in a nearby well. We also submitted bag samples of extracted
vapor from each well for analysis for total petroleum hydrocarbons as gasoline (IPHg) and benzene,
toluene, ethylbenzene and xylenes (BTEX). We selected wells lvfw-l and MW-2 for SVE testing
since they are located near the estimated hydrocarbon source area and have su{ficient well screen
available in the vadose zone. Prior to testing, we notified the Bay Area Air Quality Management
District (BAAQMD) about the test procedures, scope of work and dates as required by the BAAQMD.

SVE Test Equipment

A VR Systems Model V3 internal combustion engine (ICE) was used to extract and treat soil vapor. A
Foxboro Model 108 OVA Flame Ionization Detector (FID) was used to measure hydrocarbon
concentrations in extracted vapor in the freld. A TSI Model No. 8355 VelociCalc air mass flow meter
was used to mecsure vapor er(traction flow rates. A Thomas Industries Model No. 107CDC20 vacuum

C$rBnL{

EJunorltL\trL

TEc$roIoc], tNc.

1U{ 65rH STxEEr,

Siin B

O-iKL..\r..0,

C.\ oJb08

l!: t:iil) r.:0{1.:m

F\rrilI});:OoUi



Mr. Tom Peacock
September 11, 1996 Ce}agRIA

pump was used to collect the vapor samples. Magnahelic differential pressure gauges were used rc measure
the vacuum applied at the subject weilhead and induced in the nearby monitoring well.

SvE Test Results

SVE testing resulB are presented in Tables i and 2, respectively. Analydc results for soil vapor are hcluded

in Attachment A. Although the analytic results arc rcponed in micrograms per liter of air, we converted the

readings to pans per million by volume (ppmv) to allow comparison to field iDstrumentation. As shown on

Table 1, the TPHg concentrations in soil vapor ranged from 3,10O to 2,600 ppmv in well MW-l and from

22,000 to 28,000 ppmv in well MW-2. The highest benzene concentration in extracted vapor was 590 ppmv

in well MSr'-2.

Vapor extraction flow rates ranged from 1.0 to 2.2 sandad cubic feet per minute (scfm) in well MW-l under

an applied vacuum ranging from 40 to 150 inches of water, rcsulting in a TPHg removal rate of I to 2 pounds

per day (ppd). Vapor extraction flow rates ranged ftom 3.0 to 3.4 scfin in well MW-2 under an applied

vacuum ranging from 40 to 150 inches of water, resulting in aTPHg rcmoval rate of 2l to 3l ppd Based on

I-vine Fricke's well logs, about three feet of well screen were available for vapor exttaction in well MW-l

and about seven feet were available in well MW-2. This limited well scr€en may have affected the

achievable vapor extraction fiow rates. We[ Mq/-2" with the most available well screen, had fte highest
vapor ex,traction flow rate. Although the relatively high applied vacuum most likely raised the water level

within each test well, no water accumulated in the ICE water klockout container dwing testing.

The moderate vacuum required to induce vapor flow suggcsts that the subsurface consists of moderate
permeability materials, which is consistent with the boring logs that show that the site is underlain by sand

and silty sand.

Estlmated SVE Radius of lntlu€nce

To determine the effective radius of influence, we compared the applied vacuum to the vacuum observed in

nearby wells during SVE testing of well MW-l. We estimated the theoretical radius of influence according

to the steady-state radial distribution equation by Johnson, et al .r As shown on Table 2, the theoretical radius

of vacuum influence is about 44 ft.

I P.C. Johnson. C.C. Stanley, M. W. Kemblowski, D.L. Byers, and J.D. Colthart, A Practical Approach to
the Design, Operatiotr, atd. Monitoring of In Situ Soil Venting SSst?mJ, Ground Water lv{onitoring and
Review. Spring 1990



, Mr. Tom Peacock
September I I, 1996 Caunma

For comparison purposes, we also estimated the effective radius of influence according to Buscheck et al.:

This approach first involves normalizing the vacuum data by dividing the vacuum observed at the wellhead

and at the monitoring wells by the vacuum obsewed at the wellhead. The normalized vacuum data is then

plotted on a log basis versus the distance to the vacuum influence monitoring wells. The effective radius of

influence is frequently considered to be the diitance corresponding to I % of the nonnaiized vacuum. Based

on the influence data shown on Table 2 and presented in Figure 2, the estimated effective radius of influence

ranges from about 25 to 31 ft. This radius of influence range is consistent widr the estimate presented above

using Johnson et al.

coNc|.usloNs

Test results indicate that SVE could effectively remove hydrocarbons from the subsurfuce soils, with an

estimated radius of infiuence between 25 to 44 ft-

RECOMMENDATIONS

If active remediation is required, then shon-term SVE combined with air sparging (AS) would probably be

the most cost-effective solution for rcmediating this site since it is underlain by moderateiy permeable soils.

SVE would remove the easily ertractable hydrocarbons, while AS would inqease volatilization of

hydrocarbons in ground water. AS would also incrcase the levels of dissolved oxygen in ground water which

would stimulate aerobic biodegradation of hydrocarbons. To increase achievable vapor extraction flow rates,

we recommend installing vapor extraction wetls with more well screen in the vadose zone than the existing

monitorine wells.

2 T.E. Buscheck. T. R. Peargin. ,{ Sunmary of Nationwide Vapor Extaction System PerJormance Stud}",
November 1991.



. Ivlr. Tom Peacock

, 
September I I, 1996

CLOSING

CenagRIA

Cambria appreciates tfiis opponunity to provide envhonmental consulting services for Mr. Alvin H.

Bacharach and Ms. Barbara Jean Borsuk. Please call us if you have aly questions or comments.

Bob Clark-Riddell. P.E.
Principal Engineer

F:\PROJECT!SB-2004\OAKL I 88\FEAStslL\SvE RPT.WPD

Attachments: A - Analytic Results for Soil Vapor

cc: Mr. Mark Borsuh 1626 Vallejo Sbeel San Francisco, CA 94123-5116

,fr:Wmental rechnology. rnc.
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Ground Water Sampling Report



ffi 1680 FocERs AvENuE
ttLA \tr sAN JOSE. CALIFOBNTA S5112
I!ry uoarsts.itzt rtx

(406) s73.0ss5 PHONE

November20, 1997

Mark Borsuk
1626 Vallejo Street
San Francisco, CA 94123-51 16

Site:
1432 Harrison Sreet
Oakland, California

Date:
September 9, 1997

GROUNDWATER SAMPLING REPORT 970909.5.2

Blaine Tech Services, Inc. performs specialized environmental sampling and documentation as
an indepcndent third party. In order to avoid compromising the objectivity necessary for the
proper ald disinterested performance of this work, Blaine Tech Services, Inc. does not
participate in the interpretation of analytical results, or become involved with the marketing or
installation of remedial systems.

This report deals with the groundwater wcll sampling performed by our firm in response to your
requcst. Data collected in the course of our work at the site are presented in the TABLE OF
WELL MONITORING DATA. This information was collected during our inspection and
sample collection. Measurements include the total depth of rhe well and the depth to water.
Water surfaces were funher inspected for the presence of immiscibles. A serics of clectrical
conductivity, pH, and temperature readings werc obtained during sample collection.

Blainc Tcdr Scrviccs, lnc- Repon No, 970909.5.2 Ma* Bonrs* Prtc I



STANDARD PRACTICES

Sampling Equipment

Samples were collected using bailers.

Bailers: A bailer, in its simplest form, is a hollow tube which has been fitted with a check valve
at the lower end. The device can be lowered into a well by means of a cord. When the bailer
enters lhe water, the check valve opens and liquid flows into the interior of the bailer. The
bottom check valve prevents water from escaping when the bailer is drawn up and out of rhe
well.

Two types of bailers are used in groundwater wells at sites where fuel hydrocarbons are of
concern. The first type of bailer is made of a clear material such as acryIic plastic and is used to
obtain a sample of the surface and the near surface liquids, in order to detect the presence of
visible or measurable fuel hydrocarbon floating on the surface. The second qrpe of bailer is
made of Teflon or stainless steel and is used as an evacuation and/or sampling device.

Bailers are inexpensive and relatively easy to clean. Because they are manually operated,
variations in operator technique may have a geater influence than would be found with more
automated sampling equipment. Also where fuel hydrocarbons are involved, dre bailer may
include near surface contaminants that are not representative of water deeper in the well.

Decontamination

All apparatus is brought to the site in clean and serviceable condition. The equipment is
decontaminated after each use and before leaving the site.

Sampling Methodolog5r

Samples were obtained by standadized sampling procedures that follow a non-purge sample
collection protocol. The sampling methodology conforms to both State and Regional Water
Quality Control Board standards for no purge sampling and specifically adheres to EPA
requirements for apparatus, sample containers and sample handling as specified in publication
SW 846 and T.E.G.D. which is published separately.

Sample Containers

Sample containers are supplied by the laboratory performing the analyses.

Bl&ino T€.h Scnic!., Irrc' Rcporl No 9?0909.5.2 M.r* BonBk PaAE2



Sample Handling Procedirres

Following collection, samples are promptly placed in an ice chest containing deionized ice or an
inert ice substitute such as Blue Ice or Super lce. Thi samples are maintained in either an ice
chest or a refrigerator until delivered into the custody of the laboratory.

Sample Designations

All sample containers are identified with both a sampling event number and a discrete sample
identification number. Please note that the sampling event number is the number that appears on
our chain of custody, It is roughly equivalent to a job number, but applies only to work done on
a particular day of the year rather than spanning several days, as jobs and projects often do.

Chain of Custody

Samples are continuously maintained in an appropriate cooled container while in our custody
and until delivered to the laboratory under our standard chain of custody. If the samples are
taken charge of by a different pany (such as another person from our office, a courier, etc.) prior
to being delivered to the laboratory, appropriate release and acceptance records are made on the
chain ofcustody (time, date and signature of penon accepting cusrody of the samples).

Hazardous Materials Testing Laboratory

The samples obtained at this site were delivered to lrgend Analytical Services in Santa Rosa"
California. kgend is certified by the California Depanment of Health Services as a Hazardous
Materials Testing Laboratory, and is listed as DOHS HMTL #1386.

Personnel

All Blaine Tech services, Inc, penonnel receive 29 cFR 1910,120(e)(2) training as soon after
being hired as is practical. In addition, many of our personnel have additional cirtifications that
include specialized training in level B supplied air apparatus and the supervision of employees
working on hazardous materials sites. Employces are not sent to a site unless we are confident
they can adhere to any site safety provisions in force at the site and unless we know that they can
follow the written provisions of an SSP and the verbal directions of an SSO.

ln general, employees sent to a site ro perform groundwater well sampling will assume an osHA
level D (wet) environmelt exists unless otherwise informed. The use of gloves and double glove
protocols protects both our employees and rhe integrity of the samples being collected.
Additional protective gear and procedurcs for higher OSHA levels ofprotection are available.

Bleiru Te$ Scwi*q Inc. R.pod No. 970909.S-2 Merk Eotust P.er 3



Reportage

Submission to the Regional Water Quality Conrol Board and the local implementing agency
should include copies ofthe sampling report, the chain ofcustody and the certified analytical
rcport issued by the Hazardous Materials Testing Laboratory.

The following addresses have been listed here for your convenience:

Water Quality Control Board
San Francisco Bay Region
2101 Webster Street
Suite 500
Oakland, CA 94612
ATTN: RichardHiett

Oakland Fire hevention Bureau
One City Hall Plaza
Oakland, CA 94612
ATTN: Stanley Y. Chi

Please call if we can be of any funher assistance.

KEB/aa

attachments: table of well monitoring data
certified professional repon and gradient map
certifi ed analytical report
chain of custody

cc: Scon Macleod
Cambria Environmental Technology, Inc.
1144 65th St., Suite C
Oakland, CA 94608

Bl.in T.ch Se|'vio€r, hc. Rcport No,970909-s-2 Mark Bolosk Plgc 4



WeI I  r .  D ,
Date Sahpled

We l. l  Dlamete! ( in. '
t o ta l  We l l  Dep th  ( f r , l
Depth !o Wat€r (f t ,  )

Fr€e Product ( lD. I
Reason If  Not Sahpled

Purgj.ng Devlce
Sanpling Device

Tlme
Temp€rature (Fah.renhelt)

1 Case Volume (9a1,) XOt
Dl.d l0el l  Deratet? --

caJ-lons Actual ly Evacuat.6d --

TABLE OF WELL

Mlt-t
03 /3r /  97

2 s . 0 6
1 8 .  8 0

NONE

PURGED

MONITORING DATA

MW-1
05 /21 /  97

2 5 . 0 0

*::"

NOI PURGED

NONE

BAILER

1 { : 5 0

1 . 4

4 0 0

910621-X2

M}J-1

LEGEND

TPH-GAS. BTEX

I MTBE

Hlr-1
o9 t09  |  91

2 5 . 0 5
1 9 .  ? 0

"::"

NOT PURGED

NONE
BAILER

1 4 : 0 0
? 1 . 4

900

970  909 -S2
|.'l{-1
IEGEND
TPH-GAS, BTEX
! MTBE

conduct iv i ty  (mlc lo lnhos/cn) 420

BTS Cbain of  Custody

BfS Sample I .  D.

DOHS HMTI, laboratoly

AnalysLs

NONE

BAILER

1 4 r 0 4

9  7  03  31 -23
MVt- 1
],BGEND
TPH-GAS, BTEX
E MIBE

DOHS HI':TL laboratory

Laboratory Sample I.  D.

f lH Gasollne

Benzen€

Toluene

Ethyl genzene

Xylene Isoners
Methy]-te!t-butyI ether

LEGEND

2140 ' t l

1 5 0 , 0 0 0

24tOO0

3 9 , 0 0 0

1 , 9 0 0

1 3 , 0 0 0

ND

IEGEND

276433

1 3 0 , 0 0 0

2 5 , 0 0 0

3 6 , 0 0 0

2t 0oo

1 4 , 0 0 0
ND

I,EGEND

2 ' ,18 !79

9 9 , 0 0 0

2 2 , 0 0 0

2 7 , 0 0 0

1 , 5 0 0

1 3 , 0 0 0

210

In ths Inlorest of clarity, an addendum has b€en add€d to the TABLE which lists analytioal results in such a waytj'.al -9Yl19id-ols:rytions ate pros€ntsd togethgr with thg analytlcal rssu[6. Thts addondum ts onti ed aSUMMARY oF cAB RESULTS' As Indicated by the tnls, th€ ;ourco documsnts for lhese numbors are thelaboralory's cs.rlllied analytlcal r€ports. Tiese certl ed analytlcal reports (caBs) are genoratad by thelaboratory as lhe 6ole oftlclal dooum€nts.In which they l$us thalr findlngs. Any dlstrepa-noy between the CAR
and alahrlar or toxl Prs€nlation of analytical valueimust be decided in favoiot the CnR irn tho 0rounds that
lhe CAR ls lhe authoritativ6 lsgal docurnsnt.

Elalno T€cfi Serylces, Ina Fspo No. g7ogOSS.a MaIk Bor6uk page t



TABLE OF WELL MONITORING DATA

WelL  f  .D .
Date Sanpled

nell  Dlaneler { in. )
total well  Depth (f t .  )
Depth To Water (f t .  )

Reason If  Not Sanpled

1 case Volume (gal. )
Dld WeIl De!.ater?
Gallons Actual ly Evacuated

Purging Devlce
Sanpllng Devlc6

l ime

Hl{-2
09  / 09 /  91

25 .62

"::"

NOT PURGED

NONE

1 3 : 4 5

1 1 0  0

970909 -S2
MW-2
I€GEND
IPH-GAS, BfEX,
MTBE. I,TBE (8250)

MW-2
03 /37 /91

2 5 . 8 4
79 .6 ' l

"::"

NOT PURGED

NONE

1 3 :  5 3

MW- 2
LEGE}.ID
TPH-GAS,8 tEX
E M?BE

MW-2
06/21/91

2
2 5 . 5 1
1 9 . 6 8

"::"

NOT PURGED

NONE
BAILER

1 4 : 3 6
5 9 . D
1 . 4
440

91062't-X2
vtit-2
LEGEND
TPH-GAS. TJTEX
& MTBE

letnpe!ature (Fahrenhel.t '  6?,4
p H  1 . 4
Conductlvi ty (nicrohhos /cm) 4 4 0

BTS Chaln of  Custody

BTS Sanple I .  D.

DOHS lltlT]. Labolatory

A n a I y B l s

S U M M A R Y O F  C A R S O L T S l n r  b i l l i on  un less o t h e r n i s e noted

DOIIS IIMTL Labolatory

Laborato!y Sanple I.  D.

IPII Gasollne

Eenzene

folu€n€

Bthyl Benzene

Xylene Isomers

Methyl-tert-buty1 €the!

LE6ET.]D

214012

3 8 , 0 0 0

5 . 0 0 0

? , 9 0 0

590

3 , 3 0 0
l{D

LEGEND

216434

62 .  000

1 3 . 0 0 0

1 5 , 0 0 0

1 . 3 0 0

6 , 0 0 0
ND/ND*

IEGSND

2'18120

8 1 , 0 0 0

1 6 , 0 0 0

1 8 , 0 0 0

l , 8 0 0

8 , 6 0 0
220 IIID*

r UTSE cont,,rhed by ePA 8260.

Ealno Te€fi SoMces, Inc. nsport No. 97090992 lilark Eor6uk o€qq2



W e l l  I . D .
Dat6 Sanpled

WelI Diatneter (1n. )
Total weII Depth (f t .  )
Depth to Water (f t .  )

Fre6 Ploduct ( ln. l

Reeson ff  Not Sampled

1 Case Volume (9a1. )
Dtd tJe1l Dewate!?
GalIons ActuaIly Evacuated

Pulgin9 Devlce
Sampllng Devlce

flrne
Temperatu!e (Fahrenheit,

PH
Coriductivl ty (nlcronhos/cn)

BTS Chalo of Custody
BtS Sahple I.  D,
DOIIS IJUIL l-aboratory
AnalysLs

TABLE OF WELL

l{w-3
03  /  3 t /  97

2 3 .  9 0

NONE
GAUGS ONLY

MONITORING DATA

!tw-3
06 /27  /  91

2
23 .47
1 8 .  8 1

NONE
GAUGE ON'.Y

uw-3
09 /  09 /  91

1 9 .  1 8

NONE
GAUGE ONLY

Blahg T€dt Sgryloas, Ina. Repod No. g7O9O$S.z MaIk Bor8uk Pago 3



TABLE OF WELL MONITORING DATA

we l l  I .  D .
Date Sahpfed

We1l. Diameter (1n. I
totaL WeLl Depth (f t .  )
D€pth To Water (f , t .  )

Fr6e P-roduct ( in. )
Reason If  Not sampled

1 Case Volume (9a1. I
Did Wel, l  De$ater?
Gallons ActuaIly Evacuated

Purglng Devlce
Sarnpllng Device

Mn-4
03 / 371s7

24 .44
1 8 . 6 ?

"::"

}IOT PURGED

NONE

BAII,ER

1 3 : 4  4

9?0331 -23
MW- 4
l,EGEND
TPH-GAS, BTEX
6 MTBE

Mvl- 4
0612't / 9'l

2
24. ' l  A
1 9 . 0 8

"::"

NOl PURGED

NONE
BAI',ER

14r22
6 8 . 0

4 8 0

910621-x2
Mr4- 4
IEGEND
IPH-GAS. BTEX
€ I{IBE

MW-4
09109191 .

2
2 { . 8 5
1 9 .  3 3

"::"

NOT PI'RGED

NONE
BAITER

1 3 : 1  7
6 9 . 4

1 5 0 0

9'r 0 9o 9-s2
Ml{-4

LEGEND

TPlt-GaS. BIEX

f MTBE

Tenpe ra tu16  (Fah renhe l t  )  65 .8

P H  7 . 4
Conductivl ty (niclonrhos/cm) 560

BTS Chain of Custody
B?S Sanp]e I.  D,
DOHS HVTL t aboratoly
Ana l ys l s

s  u l t Y  O F R E S U L T S u n 1 e 5 s Be noted

DOHS H|TL Labolatory
labolatory Sample f .D.

lPB Gasoline

Benzene
Toluene

Ethyl Benz6ne
Xylene Isolners
Methyl-terl-butyt ethe!

I,EGEND
214013

ND
ND

NO

ND
ND

ND

],EGEND

2'15435

1 6 0

4 9

ND
5 . 9

ND

LEGEND
21872!

5 , 0 0 0

410
230

470

Blalne Tscft S€Mce6, Ina Roporl No. 97O9OSS-2 Mark Borsuk page 4



Wel l  r .D .

Dat€ sampled

well  Dtamete! (1n. )
lotal well  D€pth {f t .  )
Depth To water (f t .  )

Flee Prodtlct ( ln. I
Reason If  Not sanpled

1 Caae Vofume (9a1.l

Dld t lel l  Delrater?
6alLon8 Actual ly Evacuated

Pu!91n9 Device
Satnpl lhg Devlce

TABLE

MW-5
03t 3r/ 97

24 .86
19 .24

"::"

NOT PURGED

NONE

! 3 r 2 4

OF WELLMONITORING DATA

uri-5
06121 /97

1 9 . 1 6

*::"

NOT PURGED

NONE
BAILER

1 4 r 0 8
6 9 . 8
1 . 4
120

9'7062'l -X2

Hlt-5
I,EGEND
TPH-CAS, BIEX

' UIBE

MW- 5
09 /09 /91

2 8 .  9 0
1 9 . 9 3

":1"
NOT PURGED

NONE
BAILER

1 3 :  0 5

1 4 0 0

97090  9 -S2
Mlt- 5
I,EGEND
TPH-GAS. STEX
I UTSE

Tehperattr le lFahlenheit) 63.4
p H  7 . 4

Conductlvl ty (nlcronho s /cml 7 00

BTS Chain of  Clrstody

BTS Sahple f  .D.

DoHs HMTL Labolatory

Analysls

9?0331 -23
MW-5
LEGEND
TPH.GAS, BTEX
& MTBA

b i 1 1 1 o n unlesE

DOHS HMTL Laborat ory

Labolatory sabple I.  D.

lPl l  GaBoline

Benzene

Toluene

Etbyl- Benzene

xylene teomera
Uethyl-telt-butyl ether

IEGEND

214014

9 0

3 . 1

IID

ND.

ND

ND

I,EGEND

276436

ND

ND

ND

ND

ND
ND

LSGEND

274L22

ND

ND

N D

ND

ND

ND

Blaln€ Te€fi S€rulces, Inc. Report No. 97@09-S-2 MaIk Borsuk pag6 5



t f e l ]  I .  D ,
Date Sampled

HeLl Dlarneter l ln. )
Total WeII Depth (f t .  )
Depth to Water (f t .  )

Plee Ploduct (1n. )
Reason If  Not saftpled

I case volune (gal.  )
Dld well  De$ater?
Ga1!.on3 Actual ly Evacuated

P1.1!ging Devlce
Satl lpL1Dg Devlce

Ttlne
Temp€rature (Fahrenhelt l

pH

conductivl ty I tnic!onhos/cm)

gTS Chain of Custody
BTS Sample I.  D.
DoHs IIMTL Laboratory
Anafysls

TABLE OF WELL

Mr{-5
03 / 31 191

2
2 A  , 4 2
1 9 .  8 1

GAUGE ONLY

MONITORING DATA

r4w-5
06  /27  |  91

28.28

niJn" on'

MW- 6
09109 / 9' t

2 0 . 0 5

'::"

":_"u*"u

NONE
BAI LER

1 2 r 5 0

'1  
. 8

2 0 0 0

9?  0  90  9 -S2
MW- 6
LEGEND
IP8-G}S. BTEX
( MTBE

M A R Y  O F  C I R  R E S U L l S  i n b! .1I  l  on unless otherf l I9e noced

DoHs IIMTL Laboratory

Laboratory Sanple I.  D.

TPH Gasolln€

Benzene

Toluene

Ethyl B€nzene

Xylene Isonels

Uetbyl-tert-butyl ether

IEGEND

2't8123

ND

ND

ND

ND

ND

ND

Blalno TBoh Sewlces, lm. Feport No.9709095-2 Maft Bo6uk pag€ 6



Re:

Kent Brown
Blaine Tech Services
1680 Rogers Ave.
San Jose, CA951l2

November 3, 1997

Third Quarter 1997 Monitoring Report
i432 Harrison Street
Oakland, California
Cambria Project #18-2 14

Dear Mr. Brown:

As you requested, cambria Environmental rechnology, Inc. (cambria) has summarized the results of
the third quafter 1997 ground water sampling at the site referenced above. presented below are sampling
activities performed in the third quarter of 1997, the anticipated fourth quarter 1997 activities, and the
hydrocarbon distribution in ground water.

THIRD OUARTER 1997 ACTIVITIES

Ground water sampling: on September 9, 1997, Blaine Tech Services (Blaine) gauged all site wells
and collected ground water samples from site welrs Mw-r, Mw-2, Mw4, Mw-s. and MW-6. No
sampling of site well MW-3 is required at this time. Ground water elevations are shown on Fieure l.

ANTICIPATED FOURTH OUARTER .I997 ACTIVITIES

Ground water sampling: Blaine wilr gauge a site we s and colect ground water samples from
selected wells including Mw-r, Mw-2, MW-4, and MW-5. cambria will prepare a ground water
monitoring repon summarizing the sampling data.

corrective Action PIan: cambria is preparing a corrective Actioit pran (cAp) for the site. we
anticipate submitting the CAP for approval during the fourth quarter of 1997.

CA rUA

ElivnoNMrNTlL

TECHI,ioLocY, INc.

114{ 55rH sntrr.

SurTr B

oAXTAND,

cA 91608

PH: (slo) 120{70

FAk Bi0),lt$91t0



Kent Brown
November 3, 1997

HYDROCARBON DISTRIBUTION IN GROUND WATER

CaN{gRIe

Cround water analyic data suggest that hydrocarbon concentrations are highesr in wells MW-l and MW-2,
which are located near the former underground storage tank area. The cross gradient horizontal extent is
defined to below or near method detection limits by wells MW-3 and MW-5. The southern down gmdient
extent is defined by MW-6, in rvhich no hydrocarbons were detected during this sampling evenr.
Hydrocarbon concentrations in well IUW4, installed fourth quarter 1996, continue to fluctuate. Continued
monitoring of well MW4 will assess whether the northern down gradient hydrocarbon extent is fully
defined.

We appreciate this opportunity to provide environmental consulting services to Blaine Tech Services. please
call if you have any questions or comments.

Sincerely,
Cambria Environmental Technology, Inc.

LA-.\-
Maureen D. Feinem

F:\PR oJ ECT\S8.2004\oAKL I 8 8\QMQM-3-9?.\t?D

ffiffi

crv r!

':,\ F"{@lqfr
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MW-4
11.44 \

\t 5rlt Srreet 
JlsE

\%

o-t
a
ni

Former Wash
Back Sump

\s h
..!

Vtr.'
15,25

MW.3
14,79

-.-- Former Wa$te Oil
Tanks

15

14 ..... Former Ga$oline'.'-'-Fud Pumps

Former Hydral!lic\- _- Lifi Area ll

1fi 13 Former casotine'._ | anks
w$

12.83 _Approximale location of USTS closed in place, 1424 Harrison St.

I4rlt Street

EXPLANATION

O li{W.3 Gro{rnd Wat€r Monilodng Well
)cx,xx Ground Water Elsvation. Feet Abqve

Mean Sea L€vel (msl)

^- Gtound Water Contow, F€sl Abov€. M€an S€a lsvet (mst), Dashed WheI€
t efi€d

]} GrounO Watel Ftow Diroction

NoTE: Wells MW-4, MW-S, and MW-6 installed in OctobEr, 1 996.

E

Scale (ft)

12 lsoo
HABRISON
STFEET

ffie--\hir:.0i4.

clv\!kYw



LEGEI{D
Analyt ical Services

3636 N. Laughlin Road, Suite 110 Santa Ros4 Califomia 95403 7 07 -526.7200 Fax 70?.541.2333 E-Mail: itrfo@tcgendtab.com

Kent Brown
Blaine Tech Services
1680 Rogers  Ave.
San , fose ,  CA 95112

Submi l ted  by :

D a t e :  0 9  / 2 3  / 1 9 9 7
LEGEND Cl ien t  Acc t .  No:  43200
LEGEND , fob  No:  97 .01598
Rece ived:  09  / ! l /1991

Client Reference fnformaEion

Har r ison  SE.  Garage/970909-S2

sample anaLysis in support of the project referenced above has been completed
and results are presented on the following pages. Results apply only to the
samples analyzed. Reproduction of this rlport. is permitEea- only 

' in 
its

en t i reEy.  Facs imi le  t ransmiss ion  o f  th is  repor !  i s  non_ conf  iden i ia l  .  I f ,
received in error, pl.ease contact sender immediately at the nuntlcer l i .sted and
return the information to us by mai1. please refer to the enclosed ,,Key Eo
Result Flags't for definit ion of terrns. Should you have questions regarding
procedures  or  resu l ts ,  p lease fee l  f ree  to  ca l l  me a t  (?o?)  541_2313.

Ned Engleson
Project Manager

Enclosure (s)



SAIVIP]"E DESSRI PTION'

Date Taken:

Tine Trkenr

LEGEIiI'o Sample No:

trlll- I

09/09/a997

27ALt9

Date !  09/23l1997

cert  r  2193

Page r 2

Extracted

Run

Dale Barch

Analyzed No.

Clienr Name: Elalae Tech

Cltenr Accl :  43200

LEGEND Job Nor 97.01598

Ref !  Harr ison S! .  Garage/9?C909-S2

Services

Reporting

Pararneter Resulta ?IaqB LlmlE UniEs Method

TPH {Cas/BTXE,tr iquid)

5030/M8015

DI',UTION FACTOR*

as Casoliflc

8020 (GC, L lquid)

Toluene

Ethylbenzene

Xylenes (Tolal )

MethyI- terE-buty l  ether

SURROCATE REST'I'S

Bromofluorobenzene (sulR)

0 9 / 1 5 / I 9 9 t  3 8 9 8

a 9 / L 5 / L 9 9 7  3 8 9 8

09/7s/r99' t  3898

0 9 / 1 5 / L 9 9 7  3 8 9 8

a 9 / 7 9 1 1 9 9 7  3 8 9 9

a9/79/ \99' ,7 3899

a 9 / 7 5 / 1 9 9 7  3 8 9 8

a 9 / 7 5 / ) . 9 9 7  3 8 9 8

a 9 / r s / ! 9 9 7  3 8  9 8

0 9 / 7 5 / 1 9 9 7  3 8 9 8

a 9 / 7 5 / 7 9 9 7  3 8 9 8

100
99

2 ? , 0 0 0  t I
1 , 6 0 0
1 3 ,  0 0 0
2 7 0

I t2

IIl,s/L

us/!
\!s/t
ls/t'
us/L
ls/t'

*  Rec-

5 . 0

5 0 0

5 0 0

5 0

5 0

2 0 0

5030

ao20
8020
8020
8020
8020

5030

NmE: Re8ufte apply only to the sanpler .nalyzcd, Reproductlon of thls repor! ls permitted onl.y ln lcs entlrety.



CIienE Nane: Bla ine Tech Servlces_ 
Cl len!  Accr I  43200

]"EGElfO Job Nor 9?_01598

Ref r  l larr lson Sr.  Garage/g?0909-S2

Datet  09/23/1997

cerr t  2193

Page: 3

SAMPLE DESCRIPTION:

Date Taken:

Time aaken I

T EGEND Sanple No:

Ml{-2

09/09/7991

279!20
Run

BatchReporting

TPlr (cas/BrXE,Llqutd)

5030/! . r80r.s

DITUX]ON TACAORI

as Gasol ine

8020 {GC,! iquid)

Benzene

Toluene

E!hylbenzene

xyt  enes lTotaL)

litethyl-ter!-buryl eehe!

SURROCATE RESULTS

Biomofluorobenzene (SURR)

f tg/L 5o3O

1rg/ t  8020

us/r ao2o
us/L 8020

us/L 8020

\g/L 8020

t Rec.  5030

0 9 / t 5 / L 9 9 1  3 8 9 8

09/15/L997 3898

D9/IS/r991 3898

0 9 / r 5 / 1 9 9 1  3 8 9 8

0 9 / r 9 / L 9 9 1  3 8 9 9

0 9 / 1 9 / r e 9 7  3 8 9 9

0 9  / t 5 / L 9 9 7  3 8 9 8
09 /1,5/Ltg ' t  3898

a 9  / ! 5 / 1 9 9 7  3 8 9 8

0 9 / t 5 / \ 9 9 7  3 8 9 8

0 9 / 7 5 / L 9 9 7  3 8 9 8

1 0 0

1 5 , 0 0 0

1 8 . 0 0 0

1 , 8 0 0

8 . 5 0 0

220

1 1 2

SR

FI

5 . 0

5 0 0

5 0 0

5 0

5 0

2 0 0

t'lcrrE: Realrlrs appry only ro the sanples analyzear. Reproaruclion of lhis report ir PelmiEled only ir lts etrtilety.



.  Cl lent  Namcr El .a in€ Tech Services

Cl lenr Acct :  43200

I,EGEND Job No: 97.01598

Ref :  Harr ison Sr.  Garage/970909-s2

Datet  09/23/ !991

EI,AP Cert I 219 3

Page: 4

SAMPLE DESCRIPTIoNT MH-2

Dale Takenr o9/O9/r997

Tlme Taken I

LEGEND SaarPIe Nor 2?81-20

8260 iGO4S, L iquid)

DILI}-IION FAC?OR'

Methyl-cer! -hr ty l  e lher

SUR.ROGATE RESIII.TS

4-grornofluorobenzene {SURR)

Toluene-dE (SURR)

1, 2 -Dichloroe!hane-d4 (SUrR)

Run
Date BalchReFo!!1ng Date

Parameter Reau]lg F]aqs Limit Unlts Melhod Extracled inalvzed lto.

l 0

ND

1 0 1

1 0 0

t!2

20 ug/ !  a260

t  R e c ,  8 2 6 0

t  F e c .  8 2 5 0

I  R e c .  8 2 6 0

a9/22/L991 4

a9/22/L997 4

o9/22/L991 4

09/22/ !99' t  4

D9/22/199' t  4

0 9  / 2 2 / r 9 9  t  4

NqIE: Rerults apply only lo the aanpl€s analyrcd. Reproducrion of thla leporr. ls  permit ted only !n lcr  ent i re ly.



. Client' Naner Blain€ Tech Services

cl ienr Accr,  {3200

, LECSND Job No: 9?.01598

Ret:  Hal l ison SE. Garage/9?0909-S2

SAIIPIJE DESCRIPTION: MW-4

Date Taken: 09/09/1997

Iirn€ ?aken:

I,EGEND Eample No: 2?8121

aeport lng

DaLe. 09/2) /1997

EIAP CerE: 2193

Page: 5

Run
BatchDate

ParaneEer Results Plaqs Linit Unlt8 Method Exrracled Anah,zed No.

TPg (Gas,/BTXE.Liquid)

5030/x8015

D]',I.ITION FACTOR*

as Gasol , ine

8020 (cc,  L iquld)

E€nzelle

Toluene

Ethylbenzene

xyled€s (Toral)

llethyl - !err - bulyl ether

SURROGATE REST'I,TS

B!onofluorobenzene (SmRl

0 .50  rg l t

s0 ug/t,
s . 0  \ t g /L

s .0  ug /L
5 -0  uS /L
20 vg/L

o 9 / r 5 / L 9 9 1  3 8 9 8

0 9 / 1 5 / L 9 9 7  3 8 9 8

09/!s/L997 3898

09/as/L991 3898

09/L9/L997 3899

09/75/L991 3E98

09/15/L99t  3898

09/LS/1991 3898

09/t5/1997 3898

0 9 / r 5 / r 9 9 t  3 8 9 8

a 9 / L 5 / 1 9 9 7  3 8 9 8

l 0

1 , 4

5 , 0 0 0

4 1 0

230

4 ? 0

3 3

5 0 3 0

8 0 2 0

8 0 2 0

8 0 2 0

8 0 2 0

8 0 2 0

*  R e c .  5 0 3 0

NOTE: ncsults apply only to lhc Bafi|t)les analyzed. RePloaluct ion of lhla repolr ls  perni t ted only ln l ls  ent . l rety,



-  c l ient  Nane; Bla ine Tech serv lces

cl ient  Accr !  43200

IEGEND i lob No: 9?.01598

Ref :  Ha).r ison SC. Garage/9?0909-S2

Reporling

Limlt  Uni ts l4ethod

Date:  09/23/7997

ELAP Cert :  2193

Page: 6

ExEracted

Run
Dale Batch
analvzed No-

g}l'lPl,€ DESCRIPTIONT Mw-5

Dare Takenr 09/09/) .997

fime Takenr

LEGEND Sample No: 2 ? 8122

Parafteter Results Flaqs

TPH {Ga5,/BTXE, t igr.rid)

5 0 3 0 / M B 0 r 5

DILUTION FACTORT ].

as GasoLine ND 0.050

8020 lGc.  L iguid)

E!hylbenzene

Xylenes (To!al )

Merhyl- terE-buty l  e lher

SIJR.ROGATD RESULTS

Brolr,ol luorobenzeae {SLnR)

N D  0 . 5 0

N D  0 . 5 0

N D  0 . 5 0

l r D  0 . 5 0

N D  2 . 0

1 1 3

5 0 3 0

8 0 2 0

8 0 2 0

8 0 2 0

8 0 2  0

8 0 2 0

?  R e c .  5 0 3 0

D 9 / t 5 / ! 9 9 t  3 8 9 8

D9/r5/1997 3898

09/15/1997 389€

o9/r5/r997 3898

o9/\5/a997 3898

0 9 / t 5 1 1 9 9 7  3 8 9 8

09l15/1997 3898

0 9 l 1 5 / a 9 9 7  3 8 9 8

0 9 / 1 5 / 1 9 9 1  3 8 9 8

0 9 l L s l r 9 9 7  3 8 9 8

0 9 / 1 5 / 1 9 9 7  3 8 9 8

t's/L

1t9/L

1rs/L

1!S/t

ug/L

.us/t

NqIE ! Resulta aFply only lo t.h€ sanpleB analyzed. ReploducLlon o! thl€ reporC la perrntLted or l ly . tn lEa eDt l re ly.



Client  Name: Bla ine T€ch

Cltent  Accr:  432oo

LEGEIIT'D Job Nor 9?.01598

Ref r  Harr ison S! .  Garage/9?0909-S2

Servlceg

Report lng

0.050 I . i ,S/L

0.50 | ' rg/L

0 . 5 0  1 r g l L

0 . 5 0  u g / I .

0 . 5 0  u S / L

DaEe. 09/2t /1997
cert.  2193
Page: ?

EI,trP

SAMP1B DESCTIEIION:

Date Taken!

Tlme Taken:

LEGEND Sanple No:

uri- 5

09 / 09 /L99'l

278123

Date Dale

Rulr

Barch
Parameter ResuItE Flass Llmi t  Unirs Method Exrracred Anatvzed No.
TPE {Gas/aTxE, Ltquid)

50to/M8015

DII,UTION PACTORT

as Gasoline

8020 (Gc, L iq\r td)

Toluene

Et,bylberrzeDe

Xylenes (aotal )

Merhyl-  rerE-bu!y1

SURIOGATE RESULTS

Bromofluoiobenzene +  R e c .  5 0 3 0

o 9 / t  5 / L 9 9 7  3 8 9 8

0 9 / L 3 / L 9 9 7  3 B ! 8

09/L5/ t991 3898

09/L5/L99' t  t898

09/rs/1997 18 98
0 9 / L 5 / 1 9 9 1  3 8 9 8

0 9 / ! 5 / a 9 t 7  3 8 9 8

0 9 / 7 5 / 1 , 9 9 7  3 8 9 8

a 9 / 1 5  / 1 9 9 1  3 8 9 9

09/Ls/7997 3898

0 9  /  L 5 / 1 9 9 7  3 8 9 8

5 0 3  0

8 0 2 0

8 0 2 0

8 0 2 0

8 0 2 0

8 0 2 0

(SURR }

I

}\D

ND

ND

ND

ND

ND

1 1 5

NOTE: ReaulEa apply only to the sanpleg an lyzeal. Rcproducrlon of thla leport 1s pernlttcd only ln lts entlrcty,



CIienl  Nane: BIaine Tech Services

Cl ient  AccC: {3200

LEGEND , tob No: 97.01598

Ref :  Harr l .son St .  Garage/970909-S2

Daret 09 /23/r99?
cerr: 2193
Page: A

CONTINTJING CALIBRATION VERIFICATION STANDARD REPORT

ccv ccv
Slandald Standard

Standard Anount Fnoun!

Run
Analyst Balch

Parafteter I Recoverv Found Expected Flaqs un1!s rrnalvzed hltials Nunber
TPi l  (cas/BTXE,Ligutd)

as Casol ine

Toluene

xylenes (ToEaI)

Veihyl  -  rer !  -bury l  eEher

Bronof luorobenzene (SURR)

TPi{ (Gas/BfiE, lj.quid)

as Gasol ine

Eenzene

ToIu€ne

xylenes {Total )

Yethyl- ter t -buty l  e lher

Broftofluolobenzene {SURR}

9 9 . 6

9 6 . 0

9 5 . 8

9 4  . 4

1 0 ? - 0

1 0 t  . 8

9 E - 3

1 0 1 . 5

1 0 0 . 5

9 8  - 4

1 r 5 . 0

0 . 4 9 8

1 9 . 2 0

1 8 . 5 4

1 9 . 1 5

5 5  . 5 3

? { . 1 9

! 0 7

0 . 4 ? 8

2  0 . 3 5

2 0 . 3 1

5 0 . l 8

? 8 . ? 1

0 . 5 0

2 0 . o

2 0 . 0

2 0 .  0

5 0 .  0

8 0 .  0

1 0 0

0 . 5 0

2 0 . 0

2 0 . 0

2 0 . 0

6 0 . 0

8 0 . 0

1 0 0

ms/r ,  o9/ \s/7997

ug/L 09/15/1991

usl l  09/ ts/1997

Dg/r .  09/ ts/1997

ug/L 09/75/ \991

!g/L 09l t5 / \99 '7
I  Rec.  091t5/r997

nslL 09/r9/r997

u s / L  0 9  / L 9  / 7 9 9 7
t \ d l r .  . e  / 1 .  / 1 q e ?

r 1 / L  C 9 l \ 9 / \ 9 9 1

us/L 09 / r91L991

lJs/L O9/r9/r99' l

i  R e c .  0 9 / r 9 / 1 9 9 1

a a L  3 8 9 8

a a l  3 8 9 8

a a l  3 8 9 8

a a l  3 8 9 8

a a 1  3 8 9 8

a a l  3 8 9 8

a a f  3 8 9 8

aa] 3899

a a l  3 8 9 9

a a l  3 8 9 9

a a l  3 8 9 9

a a l  3 8 9 9

a a l  3 8 9 9

a a I  3 8 9 9

NoTE r Results apply only io the sanples analy?ed. ReproducEion of thls report ls penilled only ln iEs entlicly.



-  Cl ient  Name: Bla ine Tech ser iceg

Cl ien!  Acc! .  4 3200

LEGEND ; Iob No. 9?,01598

Ref :  l larr lEon SE. Garage/g?0909-s2

Datct  09/23/L997

EISP Cer! :  2I t3

Page: 9

CONTINTJING CALIBRATION VERIFICATION STANDARD REPORT

slandalal Arnoun!

Palameter i Recoverv Found

Run

Date anafyst Balch

Units Analvzed IniEials N\rniber

ccv
Siandard s!andald

ExDected

8250 lGcl"ls, Liquid)

Methyl- ter t -buty l  ether

4 - Eromofluorobenzene (SURR)

ToIu€ne-d8 {suRR)

1,  2 -Dichloroethane -d4 (SURR)

!g/L 09/22/1997 Jde 4

t  Rec.  O9/22/L997 jde 4

t  Rec.  o9/22/L997 jde 4

t  Rec,  09/22/L997 jd€ 4

1 1 1 . 0

1 0 4  . 0

9 9 , 0

1 0 7 . 0

1 1 . 1

104

9 9

10?

L 0 .  0

1 0 0

1 0 0

1 0 0

NmE: aesulra apply only to the aanplea analyzed, Reproduct lon of  ih le reporc ie pelnitted only ln 1ls entlrety.



Clien!  Nane: Bls ine Tecb Service3

CltcD! Acct :  43200

IEGEND i lob No: 97.01.598

Harr ison sc,  Galagel970909-52

Daret  09/23/1997

EIAP cert :  2193

P a g € :  1 0

R e f :

METI{OD BLANKREPORT

Method

Blank

Anount

Found

Reporting

Run

Analyst BarchDate

Limic Flaqs Uni ts Analyzed In i t ia lE Nuniber

TPH (Gas/BTXE,IJ iquid)

as Gasotln€

Toluene

Ethylbenzene

xylenes (Total )

Methyl- ter t -buty1 ether

Bromof luorobenzene (Sui-R)

TPE (Gae/BTXE,IJtquld)

as Gasol ine

Toluene

E!hylbenzene

xyl€nes (ToEal)

!,letbyl-!elr-buEyl erher

Br:omof luolobenzene (SL8R)

ND

ND

ND

ltD

ND

ND

1 1 1

ND

\-D

ND

ND

ND

ND

107

3 8 9 S

3 8 9 8

3 8 9 8

3 8 9 8

3 8 9 8

3 8 9 8

3 8 9 8

3 8 9 9

3 8 9 9

3 8 9 9

3 8  9 9

3 8 9 9

3 8 9 9

0 . 0 5 0

0 . 5  0

0 . 5 0

0 - 5 0

0 . 5 0

2 . 0

0 .  0 5 0

0 . 5 0

0 . 5 0

0 . 5 0

2 , O

ns/L
\g/It

ug /L

lg /L

\s/L
\s/L
t  R e c .

n9/L

us/1'

''jg/1,

us/L

ug/r,

rs /L

o9, / rs/L9t7

09/ !s/1991

o9/15/L997

09/15/L991

09/ts lL991

09/ ls/1991

o9/\5/L991

0 9 / L 9  / L 9 9 1

0 9  / 1 9  / 1 9 9 1

0 9 / 1 9  / 1 9 9 1

09179 /1991

09 / ) .9/799' ,1
g 9 / 7 9 1 r s 9 7

0 9  / 1 9 / t 9 9 1

llglE ! Reaul.lE epply only to lhe Bampler lnalyzed. R€productlon of thla reFolt !.s pernitted o!l]y in its errirety.



-  Cl lent  Nanc:  Bla ine Tech Servtces

Cl ienr Acct :  43200

IECEND Job No: 9?.01598

Ref: Ilatr.l.son St. Garage/ 9? 0 9 0 9 -S2

lte

4 - B

0 (GcHs, Llqutd)

llethyl - !ert - butyl ether

(SURR)
09/22/ \997 jde

09/22/1ee1 lde
oe/22/L997 jde

o9/22/Le97 jde

METHOD BLANK REPORT

Reportlng

DaEet 09/23/199'1

EIAP Cerr :  219 3

Page r 1.1

u9/ t

t  Rec.

ND

1 0 2

1 0 1

AnalysE

Run

Batch

4

4

4

Toluene-d8 (SURR)

1,  2-Dichloroelhane-d4 (SURR)

NOTE: Re8ults apply only to the €amples anatyzed, Reproductlon of thj.a repoli ia pemirred o!|ly in ile entirery.



Daae: 09/23/1991

ELAP Cert :  2193

P a g e :  1 2

- client Na$e; Elalne ?ech Services

cl . l€r l t  Accr.  43200

LEGEND Job No: 97.01598

Ref !  Barr ison st .  Galagelg70909-52

MATRX SPIKE / MATRIX SPIKE DTJPLICATE

TPH (cas/BTXE, Liquid)

as Gasolr'ne

Benzene

?oluene

Bromof luorobenzene {silRR)

Matrlx

l'brrix Spike

spike Sample Spike DUP,

N D  0 . 4 8 4  0 . 5 1 1 1

N D  4  - 4 6  4 . 3 1

N D  3 5 . 4 3  3 8 . 3 5

r.0 B 111 114

l,tarrix

l4a!rix sPike

Splke Dup

9 6 .  E  1 0 2 . 8

1 1 5 .  S  1 1 3 . 2

9 9 , 5  1 0 4  .  ?

1 1 1 .  0  1 1 4  . 0

DAEE Run Sample

parametef t Rec. * Rec. RPD Arnount Conc. ConC. COiC, FlaOs Unils lnalv?ed Balch soiked

274244

]ms/t" 09/15/1997 3A9A 2'1A204

u,/L 09/15/ !997 3A98 2182A4

!s/L A9 / t3/L997 3898 21a204

t  R e c .  0 9 / 1 5 / 1 9 9 7  3 8 9 8  2 ' t 8 2 0 4

s . 9  0 . 5 0
2 .  0  3 . 8 6
5 .  0  3 6 . 5 3
2 , 7  1 0 0

NOTE! Resulls appl.y only !o Ehe samples analyzed, ReproducElon of rhle r€polt 13 pcnnltted only 1n lls enll:.ety.



.  c l ienl  Nane: Bla i r€ Tech s€rv iceg

Cl lenc AccE: 43200

LEGEND Job No: 9?,01598

Ref :  Harr ison St .  Garage/9?0909-92

Marrix
Ma!rix spike
Spike Dup

Dale,  09/23/L997

ELAP Cer!  i  2193

Page r 13

MATRIK SPIKE / MATRXK SPIKE DT]PLICATE

Ma!rix
Matrix spike

splke sanple spi.ke DuF.
Parameter t  R€c,  *  Rec.  RPD tunoun! Conc.  Conc.  Conc,  Flaqs Uni ts

fEte Run Sanple

Batch sDiked

8260 tco4s, Liqutd)
v€rhyl-Eerc-bulyl elher N D  9 . 3 1  1 0 .  7  u g / !9 3 . 1  1 0 ? . 0  1 3 . 8  t  0 . 0

1 0 2 , 0  1 0 5 . 0  ? . 9  1 o o

9 7 . 0  9 9 . C  2 . 0  1 0 0

1 0 0 . 0  1 0 5 . 0  4 . 9  r 0 0

ToLuene-d8 (suRR)

1, 2 -Dichloroethane -d4 (SURX.)

(SIJRR)

9 3  9 ?  9 9

9 2  1 0 0  1 0 5

0 9  / 2 2 / 1 9 9 7  4

09 /22/1991 4

09/22/L997 4

D9/22/1997 4

I  R e c .

t  R e c .

27e234

278234

278214

278234

2 1 8 2 3 4

NOTEr R€suIEa apply oDl.y to the samples ahalyzed. R€producllon of Chl6 reporl is pefldtled only in its entirety.
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