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Subject: Work Plan for Continued Subsurface Quality Investigation, 6623 San Pablo Avenue,
Oakland, California

Dear Ann:

In response to your request, BASELINE has developed a scope ofwork for continued investigation
of the soil and groundwater quality at the subject site (Figure l). The scope of work has been
prepared in response to the request for additional information and analysis by Mr. Bamey Chan of
the Alameda County Health Care Services Agency (County). Mr. Chan's concems regarding the
project site were identified in a letter dated 23 April 2001. Specifically, the letter requested the
following:

l) Submittal of historic aerial photographs and Sanborn Fire Iwurance Maps referred to in
BASELINE's 9 November l99B Work Plan-for Environmental Investisation. 6623 San Pablo
Avenue. Oa kl and. Ca I ifor nia.

The requested photos and maps have been submitted under separate cover.

2) An explanation of the apparent inconsistency in the groundwater flow direction of the
uppermost wdter-bearing unit at the site.

The first flow direction calculation (from May 1999) indicated groundwater flow was to the
southwest (S52WXTable l). Each of the five subsequent flow direction calculations (over
the past one and one-halfyears) have been relatively consistent (ranging between S23E and
S55E). It is not known why the first caiculated flow direction differed by approximately 90
degrees from the more recent average flow direction. Please note that according to our data,
no variation of"nearly 180 degrees" has been identified, as described in the letter from the
County. / , . ,  ,  " ;^ r.  . . .-1 ) J , . .  7f  ' - ' ruL ' .1  r i . : t l  j _JJ*

3) Additional characterization of the extent of the petroleum hydrocarbon plume identified on-
site, including detennination of the source of the MTBE, to the extentfeasible.

5900 Hollis S*eet, Suite D . Emer)'ville, CA 94608 . (5f0) 420-8686 . FAX: (5f0) 420-1707
Emeryille PetaLuma San Fntncitco
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The following work p'lan has been developed to address this request. The County letter states
that "The elevated concentration of MTBE is unexpected since the former underground tanks
were presumed removed in the late 1970s prior to its usage." We agree that the it appears
unlikely that identified on-site land uses are likely responsible for the presence of MTBE at
the site. The gasoline station formerly located at the site ceased operation prior to 1969 and
MTBE was not introduced as a fue1 additive in the U.S. until 1979'2. The site has been
operated as a McDonald's restaurant since 1971, and does not use or store MTBE-containing
products.

WORKPLAN

The lateral extent ofpetroleum hydrocarbons in the soil and groundwater at the project site is has
not been defined by the historic soil borings and existing monitoring well network (Figure 2; Tables
2 and 3). The vertical extent of contamination has been adequately defined by two wells (MW-lB
and MW-38) which are screened in a lower water-bearing zone (at a depth of approximately 25 to
30 feet below ground surface). The distribution of petroleum hydrocarbons at the site is difficult to
explain with the available data. An apparent 'hotspot" occurs in the vicinity of MW-IA. This
hotspot appears to be limited in extent to the north and south since samples collected from nearby
soil borings KB-8 and KB-11 contained little or no petroleum hydrocarbons (Figure 2). However,
soil and groundwater samples collected from otherportions ofthe site were found to contain elevated
levels of contaminants-

Based on the existing data, BASELINE proposes to conduct a passive soil gas survey at the project
site to address the followins issues:

Evaluation of the lateral extent of petroleum affecte{soil and groundwate ,l lr{ Ch":'Ll
l, 1"4\Q.)th,/ ,y: ,f- ,

. Definition ofthe concentration gradient for detected petroleum hydrocarbons in shallow soils
and water, and

. Evaluation of the possible influence ofburied channels and/or coarse-grained lenses on the
distribution of contamination.

Passive soil gas surveys are eff'eotive in defining source areas of chemical releases and delineation
of plumes of volatile compounds in soil and groundwater. Passive gas surveys have been proven
successful in defining the dishibution of groundwater plumes even when the concentrations of

I 
U.S. Environmental Protection Agency,200l, MTBE Overview, http://www.epa.gov.gov/mtbe/faq.htm

2 
American Petroleum Institute, 1998, I O Frequently Asked Quesrions About MTBE in Water !4 The Newsletter

ofthe Association ofGroundwater Scientists and Engineers, National Groundwater Association, vol, l4' no. 3
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volatile chemicals in groundwater are relatively low. In comparison with active soil gas surveys
(where soil gas actively pumped ffom the subsurface), passive soil surveys are effective in low
permeability environments. The conditions at the project site, including low permeability surface
soils, indicate that the use ofpassive soil gas survey techniques in this situation may be appropriate..

The passive soil gas survey would be performed through installation of3l soil gas collector probes
(GORE-SORBER Modules). The probes contain a chemically inert expanded
polyeha fl uoroethylene membrane (CORE-TEX). The and hydrophobic
which facilitates the effrcient absorption ofsoil gas.

SaGwtrti@ilblfu@*to&o,tp
3.. The probe locations were established by the use of a uniform grid with a node spacing of

approximately 25 feet.

Prior to installation of the probes, a pilot hole would be driven through the surface and a steel rod
driven to a depth of three feet. Following extraction of the steel rod, a GORE-SORBER Module
would be placed in the pilot hole. The pilot hole would be sealed with a cork counter-sunk cap to
prevent material from falling into the pilot hole. The steel rod would be decontaminated prior to use
at each probe location.

The GORE-SORBER Modules would be left in place for 7-14 days. At that point, a BASELINE
geologist would extract each module. The retrieved modules would be placed in a glassjar supplied
by the manufacturer. The jars would be labeled and placed in a cooler. The samples would be
shipped under chain-of-custody to W.L. Gore & Associates laboratories in Elkton, Maryland. The
probes would be analyzed by gas chromatography/mass spectroscopy for petroleum hydrocarbon
content (including BTEX and MTBE). The results ofthe analysis would provide a "relative amount" 1
of the analytes based on the mass of the analytes detected. These results would be presented as ) 1
laboratory reports and in graphics depicting contouring of the "relative amount" of benzene and / |

MTBE from each location. Additional information regarding the passive gas sampling technique
is included in Attachment A.

Following completion of the passive soil gas survey, BASELINE would prepare a summary report
describing the outlined field activities and the results of anall4ical testing ofsoil gas probes. It is
anticipated that the soil gas survey may provide additional information regarding the potential source
areas of petroleum hydrocarbon contamination and provide the basis for additional
recommenditions, as necessary, for additional off-site subsurface investigation. Based on the \
relatively consistent concentrations ofpetroleum hydrocarbons identified in the on-site wells in the \
last two years of quarterly monitoring, we recommend that additional routine monitoring of the on- ,|r,^
site wells be temporarily discontinued until after completion of proposed additional site ,/ 

tro

investigation.
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Please call us if you have any questions or comments regarding this work plan. A copy ofthe work
plan has been directly submitted to Mr. Bamey Chan of the County. Following approval ofthe work
plan, BASELINE would promptly schedule the field work.

Sincerely,
/\

M,Al(filtuoud
II
W!
TYane Norr

/ Principal
Vane Nordhav
PrincipalSenior Hydrogeologist

BAA:YN:km
Attachment

cc: Ms. Helen Loreto, McDonalds Corporation
Mr. Bamey Chan, Alameda County Environmental Health Services
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REGIONAL LOCATION Figure 1
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SITE PLAN

B-l . Soil Boring Location (Kleinfelder)

MW-2A + Monitoring Well Location (BASELINE)

6623 San Pablo Avenue
Oakland. California
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$,ilu*otU

Location ofGeophvsical Anomallv (two borings installed
within the bounds ofmapped anomatly to confirm that no UST is present)

Figure 2
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PROPOSED SAMPLING LOCATIONS Figure 3
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PASSIVE GAS SAMPLING METHODOLOGY
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Tsr rollowrNG pACES DocuMENT A l lEVoLUTloN. A t{tvoluTloN

TH AT START E D wlrH coRE-TE X' M EM B IIAN E-Tll E I N S PI RATION

t lEF l  IND  A  NE 'W CTNERATION OF  l l ICF I  LY  ITFFECI ' IVE  SOI I -  GAS

SCREENINC TECHNOLOGY.  YOU 'LL  LEARN ABOUT THE UNIqUE

PROPETIT IES  OF  CORE-SOITS IR '  MODULES-AND \ ,V I IY  THEY A I (E

SENSIT IVE  ENOUGH TO DETECT BOTH VOLAT ILE  AND 5 [M I -

VOLAT ILE  ORGANIC  COMPOUNDS,  AND VERSATILE  ENOUCH TO

PERFORM WELL  IN  CLAYS AND SATUI IATED SOILS ,  AND WE WILL

DEMONSTRATE HOW OUR ATTENTION TO H IGH qUAL ITY

METF IODS AND PRACTICES ENSURES CONSISTENTLY I IEL IABLE

AND REPRODUCI I ] LE  RESULTS,  EVERY STEP OF  T I ' I  E  WAY.
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lmpact to ground water and soil quality from organic compounds is of widespread concern

throughout the world. The most common rnethod of investigating the extent of contamination

at impacted sites is analysis cf samples frorn monitoring wells and soil borings. Results frorn this

type of resting provide the quantitative data that is typically required to evaluate site environ-

mental risks. However, the use of borings and wells for investigative purposes can be expensive

and may result in an incomplete delineation of the problem due to limited sampling points.

Soil  Gas

Soil gas measurements have proven to be successful predictors of actuat measurements of org nic

compouncls in soil and ground rvater'. Virrually alI volatile organic and several semi-volatile organ-

ic compounds are present in the soil as a gas due to their vapor pressure and solubilityr' By measur-

ing the amount ancl composition of these gases, the source ateas and ground water plumes can be

delineared. Soil gas investigations, used in coniunction with actual soil and ground water sam-

pling, can provide a more thorough and cost-effective site investigation than borings and well

samples alone- ThG shifm the primary role of soil and ground water sampling to confirmation

rather than investigaf ion.

Historically, rhe mosr common rype of soil gas measurelrent has been made by actively pumping

a sample from the subsurface, analyzing ir and mapping the results. Although this method can

provide fast results it is limited to detection of only the most volatile organics and on sites with

relatively high soil permeability.

Passive Soil Gas

Passive soil gas techniques provide a more sensitive and representative means of measuring soil

gases. Typically, passive methods involve integrated sampling ovet time and collection of the

sample on an adsorbent material. This combinatior-r provides high serxitivity to volatile as well

as semi-volatile organics, allows for success on sites with low soil permeabitity and minimizes

fluctudtions in soil gas availabiliry due to changing ambient and subsurface conditions. Also,

passive soil gas sampling does not disrupt the natural equilibrium of vapors in the subsurface, as

is the case with active sampling methods'

All of these considerations contribute to the increasing application and acceptance of passive

soil gas surveys around the rvorld'
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Target fhemistry

Vapor Pressure & Henry's Law
Volatile organic comp'ounds are nost eas-

i ly  detected by soi l  gas techniquesr .
However, detection of dissolved phase

constituents is primarily governed by

Henry 's  Law'  which descr ibes the
air/water panitioning of hydrocarbons as a
function of solubility and vapor pressure.

Fleavy organic compounds rvith lower

vapor pressures, like PAHs can also be

detectoJ hy pasive soil gas methoJs'

Specific Gravity .LN API,fDNAPL
(Light Non-Aqueous Phase Liquids/
Dense Non-Aqueous Phase Liquids)
Although LNAPti are more easily detected
in soil gas surveys, DNAPL constituents
have also been successfully found using
these technologies. However, detection of
DNAPLs is dependent on their path
dtor-rgh the subs:rface and their associated
disolved phase components.

Sample Depth
S o i l  g a s  s a m p l e s  s h o u l d  b e  d e e P

enough to avoid background contam-
ination {rom sudace spills or exhaust'
lnstallations directly beneath con-
crete or paved surfaces should also be

to a depth below the zone of lateral
migtation of soil gas to avoid misleading
resuhs. &prb* of et Je* l-]'ftct sre
ttpi€dh er*#ic,i*m a"riflxg*e goaril

$msliloe

Sample Spacing
Spacing is largely dictated by survey
objectives and site conditions. A Z5'?5
ft. sample spacing typically allows for
meaningfi-rl contouring of soil gas sur-
vey results-

Sampling Srategy
Use of grids, transects or random pat-

terns is primarily dependent on the

overall objective and understanding of

site specific factors including soil and

eround water conditions.

l@ su"r.y o"rtgn @ Site History
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@ Hydrogeologic Conditions

Ground Water Depth & Gradient
Detection ofdisolved organics in ground
water depends upon their diftusion fr,rm

the saturated zone, through the capillary
fringe and into the vadose zone where
s a  m p l e s  a r e  t y p i c a l l y  c o l l e c t e d ' .
$fre?s*r{ rhtecttofl ts hFfiErd*f #"
len6&.e{&8, rni[ffiR dtoffit
ard,a*qff{isEsEfid @hh&

Contours of soil gas data often reveal
direction of dre gruund water gradient.

Soil Permeability
Permeability has significant imPact on
vapor migration and detection.

Active soil gas methods are limited to
sites with favorable permeability. Some
passive methods can be applied in tight
soils such as clays and silts with low atp
filled porosity, as well as directly into

the saturated zone.

Chemical Storage' Flandling & Use
Understanding site history and practices

helps define the chemicals of concem,
probable source areas and fare and trans-
port mechanisms of releases'

a

#i l Remedldl Systent*.
jo," " Mo"ito.itre & Siti"l

d $.Sr
* - {
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G0RE-S0RBER4 Screening Suneys

The GORE-SOIIBER Screening Survey is a cotnprehensive

soil gas sun,ey developed by \? L- Gore & Associates, luc-
(Gore). This service features uniquc sensing eleLnents, the

GORE-SORBEI{ Modules, analysis of the modules and a final

repon of results including color contour naps. Gore's staff also

provides supgrrt in survey design and discussion o[ results.

TIv follotuing is a seqtantiol dzwiptim of futt' a t1fual swr''e1 is canied otLt:

l+

Survey Design
The objectives of the sutvey and the site description and history are discussed

with Gore's staff. Based on this information the sampling strategy, location and

number of sampling points are recommended.

GORE.SORBER Modules
Modules anci an installation kit are shipped to clients in coolers to the destination

specified by the client.

M,rdule Installation/Retrieval
Based on the survey design, moclules are insralled in rhe fteld by the client's person-

nel. After exposure to the subsurface for the recommended time, modules are

retrieved from the pilot holes, returned to their otiginal sample container and

placed in the cooler which is then shipped back to Core's laboratory'

Analysis
After sample check-in, the modutes are stored in a freezer until analysis'

Typically, the modules are desorbed and samptes are analyzed via gas chromatog-

raphy/mass spectroscopy. Quality Assurance (QA) protocols are followed based on

Gore's QA Manual and the client's choice of QA Screening Procedures

available from Core. Results for standardized target compounds or non-standard

analytes are typically presented in terms of mass recovered per sorher' Matches

to Core's fluids librarv or ctient-supplied samples can also be made'

Final Report
The GORE-SORBER Screening Survey Final

Report is the deliverable document to the client. lt

includes analytical results in tabular format and as

color contour overlays on client-supplied site CAD

maps, Survey conclusions, chain-of-custody forms

and any per t inent  QA informat ion are a lso

included. Gore's staff is available for post-survey

discussion of r"strlts to assist the client in under-

standing how suweys may be interpreted,

As earh 60BE 50RBER l iodule ir

removtd lrom ils rampl€ (onfainer.

the serial number and torrespond
ing r i le identi l i (at ion nunlbar ara
noaed on the Gor. (hain'ol tustodt
form and on ahe si ie map.

The hole is realed olf at the sur-
face with a tork thal has been

srcured lo the intertion / retrietal
rod and then marked for

retrieYal purpot€5.




