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Ms. Pam Evans
Alamoda Coung Health Care Services
Environmental Protection
1131 Harbor Bay Parkway, Suite 250
Alameda. California 54502-657 7

Response and Conective Actiou Plan
STID 4148
17OO felferson Shoet
Oallond, California

Dear Ms. Evans:

Tiansmitted hercwith is one copy of our Respon se ond Corractive Action Plon (dated November
11, 1997) for the subiect prcperty.

We trust that this provides the information required at this time. If you have any questions,
please call

Yours very truly,

TIARDING LAWSON ASSOCIATES
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November 11, 1997

11295.012

Ms. Pam Evans
Alameda Coulty Health Carc Services
Environmental Protection
1131 Ilarbor Bay Parkway, Suite 250
Alameda, California 94502-657 7

Response ond Corrective Action Plan
STID 4148
1700 fefferson Sheet
Oakland, California

Dear Ms. Evans

On behalf of Blue Print Services Company (BPS), Harding Lawson Associates (IJLA) presents this
letter is in rcsponse to the Alameda County Health Care Services (ACHCS) letter dated September 11,
1997, and provides a Conective Action Plan {CAP) for the site at 1700 Jefferson, Oakland, Califomia
as required by the ACIICS. IILA cu ently operates a pump and treat system at the site to removes
free phase and dissolved concentratiols of gasoline prescnt at the site. The system has nearly
courpleted free product recovery operations and groundwater concenhations arc anticipated to
attenuate. As discussed below, the CAP evaluates actions suggested by ACHCS. Based on our
evaluation, HLA recommends shutting down the system after complcting free product recovery,
conducting additional offsite groundwater and source investigations, and managing the site using risk-
based corrective action [RBCA)

RESPONSE TO ACHCS LET'TER DATED SEPTEMBER L1., LSST

Hl,A is providing several clarifications regarding ACHCS concerns and recommendations presented in
your September 11th letter, referencing information from two IILA reports: Semiannuol Remediation
ond Monitoring Report dated April 16, 1097 and PreI minoty Cost/Benefl.Arrolysr's dated September 26,
1996. ACHCS itemized four concems pertaining to the continued operation of the treatnent system
and requested an immediate halt to the current remediation effort. Based on the items listed by the
ACHCS, it appeats thcrc are several misunderstandings about the system's effectiveness and the 3,000
pounds of free phasc recovery to date. In addition, it appears that the letter did not consider
information from the latest quarterly monitoring report dated July 14, 1997 (second quarter 1997). In
an effort to clear up any misrrnderstanding and provide you with the cunent status of the site the four
itemized concerr$ are addresscd below.

Ef it neer n! afd

EnvLrcnnrental Seruices

I
3aS - 41h Slreel, 3'd F oor Oak and, CA 941i07 5l 0/,+51 I 001 Fax 5 I 0,451 -31 65

€D



t
T
I
T
T
I

Harding Lawson Associates

November 11, 1997
77295.0'12
Ms. Pam Evans
Alamcda County Health Services
PaBe 2

1 . "Analytical data obtained hom ths historical quarterly groundwater data indicated the
concenhations of contarninants arourd MW-IA (ths exhaction wsll) have not gone dowu."

The beatment system consists to two extmction wells: MW-1A and MW-4. This system has
successfully completed fre€ phase source removal operations. The free phase prcviou.sly served
as a continuing source of hydrocarbons dissolving into the shallow grouldwater therclore no
decrease in groundwater conceltrations was expected pending source rcmoval. Now that free
product has been removed, dissolved total petroleum hydrocarbons as gasoline (TPHg)
concentrations are anticipated to attenuate.

"The groundwater pump and treat system does not appear lo be conholling the hydrocarbon
plume, as documontod by the high concentration of peboleum hydrocarbons which have
consistently been detscted in the down gradient monitoring well (MW-5)."

The purpose of MW-s is to prcvide a downgradient monitoring point and allow hydraulic gradient
calculations. The recent variability of the groundwater gradient and potcntial offsite sources in
the area make it difficu-lt to assess ovcrall groundwater conditions based on observations at any
given monitoring point.

Groundwater samples from both extraction wells havc shown dccreasing 'fI'Hg concentrations
until the summer of 19gG when the dewatcring activities for two upgradient construction prciects
reversed the local groundwater gradient dir.ection. At that time free phase gasoline that had
moved in the original gradient direction beyond the radius of influence of the two extraction wells
migrated back onsite and was subsequently recovered by the treatnent syslcm. Bctwccn Juno
1996 and February 1997 appmximately 200 gallons of free phase product were rccovercd by the
sysrem.

The purpose of the trcatment system is to remove free-phase product. Whel free phasc product
was no longcr being recovered by the systcrn in late 1005, HLA presenled an Offsite Groundwqter
Investigotion Work Plon to ACHCS, dated January 22, 7996, detailing a groundwater investigation
to further define the dissolved TPHg plume and proposed to pcrforrn a RtsCA evaluation as the
next step in the site remediation. Dctails of the RBCA were discussed with ACHCS of lvlarch 6,
1996 during a telephone confcrence call between Dale Klatch and Madhulla Logan of the ACHCS
and Rosemary Wood, Stcve Book, and Dave Scrivner of IILA. It is our understandirrg that the
Work Plan for the groundwater investigation and the details of the proposcd risk assessmcrt [RA)
methodology were approved at that time. Whcn thc gradicnt change occurred and free phase
product retumed to the sile in June of 1996 these plans werc put on hold unlil the frce phase
product was recovered. Currently the systenr is no longcr rccovoring lree phase product and the
latest data indicates an improvemenl in thc water quality at MW-s (see Charts 1, 2, 3, 4, and b).
Thc last groundwater monitodng rcport dated July 14, 1gg7 shows declining concentration in
MW-l, MW-14, MW-4, and MW-s (see attached Table 1). Water level rrcasurcment taken during
the la.st quarterly sampling event indicate the gradicnt has returned to its original direction, north
to norihwest.
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"Of the 3,800 pounds of contaminates removed since the remediation system began, only 3OO
pounds of hydrocarbone have bsen removed by the system (less than 8ol)."

Aciually, the system has removed 1000/6 of the hydmcarbons referenced by ACHCS. As explained
in the cost bcnefit analysis as well as the quarterly repo s, the system consists of an oil
water/separator and a bioreactor. 'I'he extracted groundwater {irst passes through the oivwatel
separator where any free phase product is removed, the grouldwater is then dmwn into the
bioreactor where the dissolved TPHg and BTEX concentrations are reduce to low levels by
hydrocarbon reducing microbes. The treated water from the bioreactor is pumped in
approximately 500 gallon batches through three liquid-phase carbon drunrs arrangcd in-line to
rcmove any remaining dissolved hydrocarbons beforc being discharged to the sanitary sewer as
pemitted by the East Bay Municipal District (FIBMUD). As stated in the cost benefit analysis; of
the 3,800 pounds of hydrocarbons removed, 3,500 pounds was free phase ploduct removed by the
system oivwater sepamtor. We estimate thal an additional 300 pounds of dissolved hydrocarbons
have been removed by the bioreactor and carbon before the treated groundwater is discharged to
the sanitary sewer. Sincc the cost benefit analysis report was issued to the ACIICS in September
1996, 175 gallons or 1,000 pounds of hydror;arbons havc beel rcrnove irr lhe same manncr.
Currently the system is only removtng dissolvcd conccntration as additional free phase prcduct
has not been observed in the oivwatcr separator sincc September 199 7,

"It is obvious, due to the high cost and lack of effectiveness, that the operation of the bioroactor
pump and h'eat system should be discontinued at once. Notify this ofhce as soon as lhis occurs."

We concur with ACHCS that syslem operations should be discontinued in the near future.
However, wo believe that discontiIIuation is appropriate because the system has successfully
completed the free product recovery as designed. As a re.sult, water quality in downgradient well
MW-5 has shown significant improvemcnf since Ore system began operation in 1992 and TPHg,
benzene, and toluene have dropped by fifty percent or more, as shown by the attached Charts 1
through 5. Therefore, after two quarters of operation without obscrvcd frcc product, we agree that
the decision to discontinue treatment svstem oneration is in our client's and ACHCS's best
interest.

CORRECTIVE ACTION PLAN

This Corrective Action Plan (CAP) evaluates several lemediation approaches suggested by ACHCS.
To assist with regulatory review and consistent witli the National Contingency Plan [NCP), this CAP
has been prepared in accordance with U.S. Errvironmental Protection Agency (liPA) guidance
documentationr.

U.S. Environmental Protection Agency (EPA), 1988. Guidonce for Conducting Remediol
Investigotion ond Feasibility Studies Under CERCIA-
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Development of Corrective Action Altsrnativss

After considerirrg a mr.mber of remediation approaches, HLA concurs wilh the four alternatives
identified by ACHCS as being technologics worth considering for irnplementation at the site. These
alternatives include:

. Alternative 1 - Free Product Removal

o Alternative 2 - Installation of Oxygen Releasing Compound [ORC)

. Alternative 3 - Bioslurping

. Alternative 4 - Vapor Extraction

Evaluation of Corrective Action Altsrnatives

This section pmvides an evaluation of the four conective measure altematives in accordance with the
following nine criteria specified by EPA guidance documentation imcluding:

o Short-tetn Elfectiraeness - Addresses the effectiveness and impacts that occur during
construction and/or initial comectivc action implementation.

Long-terzr Effectiveness - Considers the effectiveness and impacts that occur through conective
action completion.

Implementibility - Includes technical and administrative feasibility, availability of rcsources, and
reliability of technology.

Cost - Considers thc relative cost to implement cach corrective measure alternative.

Overoll Ptotection of Human Hedth and the Envtonment - Addresses the ability for each
alternative to prctect human heahh and thc cnvironment.

Compliottce with Applicable or Relevant and Apprcpriate Regulotions (ARARsj - Addresscs
the regulatory requircments to be satisfied by each corrective action; such rcquirements have not
been spocifically developcd for this site and is beyond lhe scope of this CAP.

Reduction of Toxicity, Mobility, ond Volume - Assesscs thc degree to which each corrective
action reduccs the toxicity, mobility, and volume of the contaminants.

negulatory Acceptance - Addresses the degrcc of regulatory acceptance for each alternative.

Communitlt Acceptqnce - Considers community concerns regarding each corrcctive action,
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Altemative 1 - Frse Product Removal

Free phase product removal is the most direct means of recovering released hydrocarbons. The
currcnt system actively extracts free phase product from the recovery wells and recovers the product
using an oivwater sepamtor. As demonstrated by the substantial amount of free product recovered by
the system at this site (3,500 of 3,800 pounds).

Free product recovery has no short-tem affccts or impacts. Long.term effectiveness is very high
because it directly removes a continuing source of groundwater contamination. This techlology has
already been implemented and is nearing completion; at an overall cost of $35 per pound of gasoline
removed, this techlology is far more cost effective than most other rerrediation technologies. Human
health and t}e environment are prolected by the rerrrovirrg a source of groundwater contamination.
Free product removal r€duces the mobility and volume of contaminants, is accepted by regulatory
agencies as source removal, and the local community has not obtected to the current system
operations.

Alternative 2 - Installation of ORC

ORC is a recently developed technology that enhances nalural biodegradation of TPtIg by providing a
continuous soutce of dissolved oxy8,en to support microbial populations that consume hydrocarbons.
The ORC, a chemical substance with physical charactcristics that are similar to dry concrete, is placed
in direct contact with the groundwater via soil borings and./or monitoring wells. The ORC gradually
releases oxygen into the groundwater over a period of 6 months to 2 years and this oxygen is readily
used by micro organisms to degrade hydrocarbons. Dissolyed oxygen mdiates from the well via
groundwater migration and natuEl dispersion; therefore, the effectiveness of ORC is highly dependent
on permeability and other subsurface conditions. Becausc pure hydmcarbon product inhibits micro
organisms, this technology may bc excellent at remediating dissolved hydrocarbon plumes but is
inappmpriate for treating free product.

The installation of ORC has lirnited short-term disruptions during well and boring installation. Long-
term effectiveness may be good to further reducc dissolvcd hydrocarbon conccrrtmtions now lhat free
product has been removed from the site; however, insufficient information is cunently available to
reliably anticipate long-effectiveness and Iurplementibility in this arca of Oakland for the following
reasons:

. Possible nearby off-site sources contributing to frc'e product and dissolved hydrocarbons

. Undefined extent of contamination

e Ilighly variablc groundwater gradient direction

. Low permeability soils

o Shallow groundwater with numerous underground utilities acting as preferential pathways.
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Assuming that ORC is feasible to implemcnt, it would protcct human health and the environment by
rcducing toxicity and volume of contaminants. This is a relatively inexpensivc approach to reducing
dissolved hydrocarbons concentrations but only has the potential of eliminating a fraction of the
hydrocarbon mass the current free pmduct recovery system has achieved. ORC has become
commonly accepted by most rcgulatory agencies and was suggested by ACHCS. We do not anticipate
objections from the local community except for minor disruptions during construction.

Alternativs 3 . Bioslurping

Bioslurping involves groundwater and vapor cxtraction to remove hydrocarbons and introducing
oxygen into the subsurface to enhance biodegradation. Soil vapors and groundwatcr with higher
oxygen content are pulled through the soil pore space toward the well as contaminated fluids are
extracted. This corrective measure involves the treatment and discharge of both treated groundwater
and soil vapors.

The installation of bioslurping would involve significant construction to install vapor extraction
capabilities. Implementation would be very difficult due to space constraints at the site. Long-tem
effectiveness and perforrnance feasibility are difficult to reliably alrticipate fol the same reasons listed
under A-ltemative 2. Bioslurping would protcct human hcallh and the environment by reducing
toxicity, mobility, and volumc of contaminants if it were feasible to implement. However, this
approach would be cost prohibitive to imple ent, especially when compared to ORC as a rnore
practical means of enhancing natural biodcgradation processcs. 'l his systcm would bc difficult to
pemit with multiple regulatory agencies oversccing operations. In addition, vapor extJaction
equipment is often noisy to a degree that is likely to be unacceptable to the local community.

Alternative 4 - Vapor Exhaction

Vapor extraction removcs hydrocarbons from the soil and introduces oxygen into the subsudace to
enhance biodegradation. Soil vapors with higher oxygen content are pulled through the soil pore
space toward the well as hydrocarbon-rich vapors arc cxtlactcd. 'l']ris corrcctive action involves
discontinuing operation of the existing free-prcduct recovery and groundwater trcatment system aIId
installation of a new system to treat and discharge contaminated soil vapors.

The installation of vapor oxtraction would involve local disruption during construction.
Implemcntation would be very difficult due to space constraints at the site. Long-term effectiveness
and performance feasibility are difficult to rcljably anticipate for thc samc rcasons listcd undcr
Alternative 2. Vapor cxtraction would protcct hurnan health and the environment by reducing
toxicity, mobility, and volurne of contamirarls iI i I wcru fcasiblc to irlplcrncnt. 1'his approach would
be cost prohibitive to implcment. This systenr would be difficult to permit with multiple regulatory
agencies overseeing operations. In addition, vapol extraction equipment is often noisy to a degree
that is u-nacccptable to local community.
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Selection of Preferred Alternative(s)

Altemative 1 (free product recovery) is clearly the most feasible corrcctive action that could be
implemented at this site. With the removal of free product by the existing system nearing completion,
we have eliminated much more hydrocarbon mass than will ever be achieved treating dissolved
concentrations.

Alternative 2 (ORC installation) is much more practical to implement than either Alternative 3
ftioslurping) or Alternative 4 (vapor extmcton). Because of minimal permitting requimments, ORC
installation has a high degree of regulatory acceptance. In contrast, both bioslurping and vapor
extraction aro cost prohibitive when compared to ORC installation and they involve construction
activities and noise that may be disruptive to the local comnunity. However, as mentioned above,
insufficient information is currently available to reasonably arrticipattl the feasibility of implementing
ORC installation.

RECOMMENDATIONS

HLA recommends proceeding with the following CAP, which goncrally concurs with suggestions from
ACHCS:

1. Discontinue opemtion of the existirrg free product rccovery systcm. Sincc frec product has not
been observed since September 1997, we believe the sy.stem should be turned off in April 1998,
assuming no product has been observed at the site for the enlire 6 month period. This will allow
time to monitor for improvement in groundwalcr qualily, an indication of effective free phase
removal. Although the system could continrrc extracting conlanlinated groundwater, continued
operatons will significantly increaso thc cost per pound of hydrocarbon rcoovered with a very
minor contribution to the total mass removed.

2. Further dclineate the plume and nearby contributing sornces. We propo.se to proceed with our
Oft'site Grounclwater Investigation Work Plan (dated January 22, 1996), as prcviously approved by
ACHCS, to further delineate the hydrocarbon plume and identify possible offsite contributing
sources. This plan proposed the construction of a upgradient monitoring well and the installation
of seven temporary well points. The monitoring, wcll construction was completed in April 1996
with the installatiorr of MW-6. The remaining work involves advancing boring to apprcximately 5
feet below static groundwater level and inserting l-inch slotted PVC casing as temporary well
points. The temporary welJ point will be chccked within 12 to 24 houls for free phase product
and then sampled for TPHg and BTEX if free phase product is not present. The PVC casing would
then be removed and the boring sealed with grout.

3. Proceed with RBCA and implement risk management apploaches at the site. We prcpose to
procecd with our human health risk assessmenl screening, as discussed with ACIICS during a
meetin8 on August 8, 1996. The proposed RIICA consisted of collection of vapor flux
measutements and the analysis of the data based on human health risk critcria. Six downgradient
locations will be sampled by vapor flux; three in the basement area adjacent to the site, one near
the foundation of the neighboring building, and two across lBth Sheel near the Homeless
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Assistance Center. The data will be evaluated based on cancer risks and noncancer healtl
hazards corresponding to Tier 3 of the RBCA method; target risk will be rO-6 for offsite residents
receptors and 10-5 for offside commercial receptors. In ltle event that risk estimates for the
chemicals of potential concern exceeds the target risk, risk-based site-specific grouldwater
cleanup goals will be developed corresponding to Tier 2 of the RBCA method.

We look forward to working with ACHCS in implementing these mutually agreeable activities. With
source renoval complete at this site, future activities can focus on risk management techniques rather
than implementing costly and ineffective technologies.

Yours very truly,

TIARDING II\WSON ASSOCIATES

JCITfMAS/nIw r1ze5\o3sso5L.Doc

1 copies submitted

Attachments: Table 1.
Groundwater Monitorjng Analytical Results

Charts L. through 5.
Chemical Results from groundwater Samples Collected at Monitoring WelI 5

cc: feff Christoff
Blue Print Services Company
105 7 Shary Circle
Concord, CA, 94518

Civil Engineer
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