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Decl aration for the Record of Deci sion

SI TE NAME AND LOCATI ON

Defense Distribution Region Wst-Sharpe Site
Lathrop, California

STATEMENT OF BASI S AND PURPGCSE

Thi s deci si on docunment presents the selected renedial action for Defense Distribution Region
West (DDRW-Sharpe Site, in Lathrop, California, developed in accordance with CERCLA, as
amended by SARA and, to the extent practicable, the National Contingency Plan. This decision
is based on the adm nistrative record for this site.

The State of California concurs on the sel ected renedy.

ASSESSMENT OF THE SITE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, may present an inmmnent and
substantial endangernment to public health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY

This operable unit is the first of two that are planned for the site. The first operable
unit addresses VOC, arsenic, selenium nitrate, and bromacil contam nated groundwater. Any
addi ti onal groundwater contam nants or conpounds identified in subsequent efforts will be
addressed as part of the site-w de conprehensive ROD. The function of this operable unit is
to prevent further mgration of contam nated groundwater and capture the contani nant pl unes.

The naj or conponents of the sel ected renedy include:
. G oundwat er extraction wellfield and associ ated pi pi ng networKk;

. Three air stripping treatnment systens consisting of countercurrent packed towers to
renove VOC cont ami nati on;

. Gas- phase carbon adsorber for treatnent of offgas (for one of the three treatnment
syst ens) ;
. Di sposition of treated groundwater via surface water discharge, water reuse, and

evaporation/infiltrati on ponds with connector/injection wells.

Conceptual renedial design information is presented in this ROD. The conceptual designs are
adequat e for the purpose of evaluating potential renedies and for selecting a renedy.

Detail ed remedi al designs and renedial actions will be based on a sitew de, three-dinensional
groundwat er flow and transport nodel under devel opment by the U S. Arny Toxi ¢ and Hazar dous
Materi al s Agency (USATHAMA) and a treatnent plant design docunent under devel opnment by the
U S. Arny Corps of Engineers (USACE).



STATUTORY DETERM NATI ONS

The selected remedy is protective of human health and the environment, conplies with federa
and state requirenents that are legally applicable or relevant and appropriate to the
remedi al action, and is cost effective. This remedy uses permanent solutions and alternative
treatnment (or resource recovery) technol ogies to the maxi mumextent practicable and satisfies
the statutory preference for renedies that enploy treatnment that reduces toxicity, mobility,
or volune as a principal element.

Because this remedy will result in hazardous substances remai ning onsite above heal t h- based
levels [i.e., the contanminated soils (which will be addressed with the second operabl e
unit)], areviewwll be conducted within 5 years after comrencenent of renedial action to
ensure that the remedy continues to provide adequate protection of human health and the
envi ronnent .



DECI SI ON SUMVARY

1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

SHARPE is | ocated northeast of Lathrop, CA, in the San Joaquin Valley approximately 9 mles
south of Stockton (Fig. 1). The installation forns an approximate rectangle 0.5-m | e-w de
(east-west) and 2 mles long (north-south) and enconpasses approxi mately 720 acres (Fig. 2).
The site is bordered to the west by the Southern Pacific Railroad, to the east by the Wstern
Pacific Railroad, to the north by Roth Rd., and to the south by Lathrop Rd. The South San
Joaquin Irrigation District Canal (SSJIDC) runs parallel to the eastern boundary of the site.
Land around SHARPE is used for a variety of purposes, including residential, agricultural

and |ight industry.

SHARPE lies on slightly sloping to flat land. El evations generally vary between 16 and 23
feet above nean sea level (ft-nsl). Mst of the surface water runoff is routed into drains
leading to the stormivater sewer systemand then into the SSJIDC at the east side of the site.
This canal discharges into French Canp Sl ough a few niles north of SHARPE. French Canp

Sl ough di scharges into the San Joaquin River, which flows into San Francisco Bay. No surface
wat er runoff occurs on the west boundary of SHARPE, surface water along this boundary drains
into sunps 5 to 15 feet (ft) deep, located along the west fence line, and is allowed to
percol at e.

The subsurface hydrogeol ogy at SHARPE can be conceptual |y subdivided into aquifer zones. The
A- and B-aquifer zones are sonetimes interconnected and often encountered at varying depths
and thicknesses. Both aquifers are usually 5 to 12 ft thick, and the deposits are not
entirely saturated. The confining |ayers of these zones consist of clay, silty clay, and
sandy clay; these |layers are of varying thicknesses and are often di scontinuous.

The G- series (140-ft) and D-series (270-ft) wells at SHARPE are conpleted in mediumto coarse
quartz sand, gravel, clayey sand, and silty-gravelly sand deposits that are sem -consol i dated
and less well sorted than those of the A-and B-series wells. The G and D-zone wells at
SHARPE are probably in the upper Laguna Fornation. The CD-series aquifer zone is not seen as
a unique aquifer but as a saturated zone that is interconnected to the G or D aquifer zone
or both the G and D aquifer zones. Data fromthe punp test conducted at SHARPE i n Novenber
1984 indicate that a relatively high degree of interconnection between aquifer zones exists
at sone areas of known contam nation

No di scerni bl e evidence exists that faulting or geologic structures influence groundwater
flow patterns. G oundwater flow along the western boundary of SHARPE is generally north-
west war d.

2.0 SITE H STORY

SHARPE was established in 1941 and consists of approxinately 720 acres. Construction of the
maj or facilities at SHARPE began during World War Il and continued into the post-war period.
Additional facilities were constructed during the Korean and Vietnam Conflicts. Construction
is still in progress, with the addition of the Wstern Distribution Center (WXC) in 1988. For
nost of its existence, the installation has had both supply and nai ntenance m ssions. The
supply mission renmains active and includes storage, handling, preservation, packaging, and
shi pnent of general supplies and equi prent. The nmi ntenance m ssion included repair and
recondi tioning of both heavy equi pnent and aircraft. The heavy-equi pnent m ssion began in the
late 1940s, and the aircraft mssion was added in 1957. These m ssions were discontinued in
1976. The maj or waste-generating activities fromthese operations were paint stripping

netal finishing, and painting. Oher activities included engi ne overhauls, hydraulic and
electric repairs, airfrane and body work, and conponent repair and reconditioning. Since
1976, the nmai ntenance m ssion has included only naintenance of installation facilities and
vehi cl es used in performng the supply nission



Previ ous environnental studies have indicated groundwater contam nation w th offpost
mgration of volatile organic conpounds (VOCs). Base-neutral and acid extractables (BNA) and
nitrates were also investigated during the early phases of the renedial investigation (R)
and found not to be chenicals of potential concern. Additionally, arsenic, selenium and
bromaci| have been detected sporadically in groundwater sanples. Available data indicate
that the primary source(s) of the VOC contamnation is associated with past m ssion-rel ated
activities (e.g., vehicle naintenance) at SHARPE. A nmjor area of VOC contamination is the
South Bal l oon Area of SHARPE;, however, other individual source areas may include forner
burial trenches and/or several forner |iquid disposal areas.

As a result of early investigations conducted at SHARPE, an interimgroundwater extraction
and treatnment system (referred to as the South Ball oon Area G oundwater Treatnent System has
been installed and in operation since March 1987 to control mgration of contam nated
groundwater in that portion of the site. A separate interimR and feasibility study (FS)
was al so prepared to identify and evaluate interimrenedial action alternatives in the North
Bal l oon Area. As aresult of this investigation, a second interimgroundwater punp-and-treat
systemwas constructed in the North Balloon Area; this system began operation in Cctober
1990. The agencies reviewed and infornally approved the design and construction of the
interi msystens.

Al studies and renedial actions are/were conducted under a Federal Facilities Agreenent
anong the U S. Departrent of Defense (DOD), U.S. Environmental Protection Agency (EPA), and
the State of California.

3.0 HIGHLI GHTS OF COVMUNI TY PARTI CI PATI ON

The RI/FS and Proposed Plan for SHARPE were released to the public in February 1992. These
two docurents were made available to the public in the admnistrative record, |ocated at
SHARPE, and an information repository maintained at the Manteca Branch of the Stockton-San
Joaquin County Public Library. The notice of availability for these two documents was
published in the Mbdesto Bee, Stockton Record, and the Manteca Bulletin, Jan. 24, 1992. A
public comrent period was held fromFeb. 6 to Mar. 9, 1992. |In addition, a public neeting
was held on Feb. 27, 1992. At this meeting, representatives fromthe U S. Arny Toxic and
Hazardous Materials Agency (USATHAMA), Defense Distribution Region West (DDRW, the
Department of Toxic Substances Control (DTSC), Central Valley Regional Water Quality Control
Board (CVRWXCB), and EPA Region | X answered questions about problens at the site and the
remedi al alternatives under consideration. A response to the comments received during this
period is included in the Responsiveness Summary, which is part of this Record of Decision
(RCD). This decision docunent presents the selected renedial action for SHARPE, in Lathrop,
CA, chosen in accordance with the Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA), as anended by the Superfund Arendnents and Reaut horization Act of
1986 (SARA) and, to the extent practicable, the National G| and Hazardous Substances

Pol I ution Contingency Plan (NCP). The decision for this site is based on the adm nistrative
record.

4.0 SCOPE AND ROLE OF OPERABLE UNI'T

As with many Superfund sites, the problens at SHARPE are conplex. As a result, SHARPE
organi zed the work into two operable units (QOUs):

. QU One: G oundwater contamnated with VOCs, arsenic, selenium nitrate, and
bronmaci | ; and
. QU Two: Site-wide conprehensive ROD, to address other groundwater contami nants,

contamnants identified in future studies, and contam nated soils.

This RODis for QU One. QU Two will be addressed in a separate site-wi de conprehensive ROD.
The VOC, arsenic, selenium nitrate, and bromacil contam nated groundwater is a principal
threat at this site because of the potential for direct ingestion of contam nated water



acquired fromdonestic water wells. Renediation of groundwater has commenced, as part of an
interimrenedial action, at two of the three areas which require renedial action (the North
Bal | oon and South Balloon Areas). The third area (the Central Area) requiring groundwater
remediation is currently in the renedi al design phase. Actual construction is planned to
begi n in Novenber 1993.

5.0 SUMVARY OF SI TE CHARACTERI STI CS

G oundwat er contam nants identified at SHARPE i ncl ude VOCs, arsenic, selenium nitrates, and
bromacil. A discussion of the respective extent of contamnation is presented in the
foll owi ng paragraphs. Sec. 6.5 provides a detail ed description.

Six different plunmes (Fig. 3) of VOCs [predonminantly trichloroethene (TCE)] exist in the
groundwater within the three shall owest aquifers beneath SHARPE, as well as offsite,
downgradient fromthe site: Plume 1 (South Balloon); Plumes 2, 3, 4 &5, and 6 (Central
Area); and Plumes 7 & 8 [North Balloon Area--note that Plune 8 differs fromthe rest of the
pl umes because tetrachl oroethene (PCE) is the nost preval ent contamnant in this plune].
Plumes 4 and 5, and Plunmes 7 and 8 were initially divided into individual contam nant plumnes.
These pl umes have since been consolidated into two separate plumes, Plumes 4 & 5 (or Plune 4)
and Plunes 7 & 8 (or Plune 7). The concentrations of other VOCs are |low with respect to
concentrations of TCE (with the exception of Plume 8 where PCE is the predom nant
contanminant). Currently, no receptors are found for the existing contanination onsite.

Ri sks were evaluated for a future onsite and offsite receptor in the event the site is used
for residential purposes or contam nants mgrate off-post. The maxi num contani nant | evel
(ML) for TCE is 5.0 ug/L.

Most of the site-related inpacts appear to be due to the presence of arsenic and TCE. The
risks due to arsenic are nostly due to the exposure assunptions in the risk eval uations;
however, a site-related activity contributing to arsenic is not readily identifiable. R sk
fromTCE varies between 1 to 100 in a mllion.

Arsenic (detected in the A, B-, and G zones, see Figs. 4, 5 and 6) and sel enium (detected
primarily in the A-zone, see Fig. 7) have been detected in groundwater in concentrations
greater than the MCL (50 and 10 ug/L, respectively). Although the sources of arsenic and

sel eni um have not been positively defined, information collected for the R indicates that
the presence of these netals in groundwater is not attributable to past or current activities
onsite.

Nitrates in groundwater (Figs. 8, 9, and 10) have been detected in concentrations greater
than the MCL (10,000 ug/L). Like arsenic and sel enium the source of nitrates has not been
positively defined. |Information collected for the Rl indicates the nitrates in groundwater
are not attributable to past or current activities onsite.

Bromaci| has been detected in groundwater in concentrations greater than the certified

reporting limt (CRL) (6 ug/L). Bromacil is primarily confined to the shall owest aquifer
zone (A-zone). Bromacil contanmination is the result of using the herbicide onpost to control
unwanted plant growh. Fig. 11 presents concentration isopleths for bromacil in the A-zone.

6.0 SUMMARY OF SITE RI SKS

The baseline risk assessnent for the groundwater contam nation at SHARPE is perforned as part
of the remedial investigation/feasibility study (RI/FS) to determine if the chemi cal
concentrations observed in the groundwater sanples fromthe site pose significant risks to
human health and the environnent. Specific objectives of the process include providing:

1. An analysis of baseline risks to help determ ne the need for action at SHARPE,

2. The basis for determining onsite |l evels of chemcals that do not represent a significant
threat to the public health,



3. The basis for conparing the potential health inmpacts of various renedial alternatives,
and

4. A consistent process for evaluating and docurmenting public health threats at the sites.

The baseline risk assessnent is, therefore, perforned using the R sk Assessnment Qui dance for
Superfund (RAGS) (EPA, 1989) and consists of the following five prinmary conponents, each of
whi ch are described in the follow ng sections

1. Selection of chem cals of potential concern

2. ldentification of significant potential exposure pathways to human and environnenta
receptors

3. Estimation of the potential risks by conparing the neasured site concentrations to health
and environnental criteria, and

4. Risk characterization associated with the potential exposure to constituent chemcals
both on- and off-site

Potenti al ecol ogical receptors in and around SHARPE include terrestrial vegetation, soi
invertebrates, snall mammals, birds, reptiles, and aquatic plants, invertebrates, and
vertebrates associated with the drainage ditches. In addition, agricultural fields and
stockyards are prevalent in the areas i mediately surrounding the depot. A nore detailed
description of potential ecological receptors and sensitive habitat is presented in the risk
assessnent report for soils at this site [Environnental Science & Engineering, Inc. (ESE)
1992] .

No groundwat er exposure pathways to nonhuman receptors are conplete at this tine. The
potential exists for offsite contamnation of irrigation wells at a future tine. However
due to the volatile nature of the contam nants, potential risks due to this exposure pathway
woul d be negligible. Current concentrations in groundwater are |less than |l evels of these
vol atil e conpounds in surface water which have been shown to be toxic or which have been set
as protective criteria [see Table 5-10 of G oundwater RA (ESE, 1991)]. For instance, current
level s of TCE in groundwater do not exceed the avail abl e | onest-observed effect |evel (LCEL)
for this conpound in surface waters. These data support the conclusion that evaluation of a
future scenario for irrigation well contam nation is unwarranted due to the low toxicity of

t hese conpounds. Concentrations in groundwater would be significantly reduced in surface
waters used in irrigation due to the volatility of these conpounds; it is not expected that
toxic | evels of these conpounds woul d be reached in surface waters even under worst-case
conditions. Therefore, no further evaluati on of nonhuman receptors is warranted at this
time.

6.1 Chemcals of Potential Concern (COCs)

More than 3, 760 groundwater sanples were collected as a function of time, depth, and area
fromthe nonitor, extraction, and supply wells screened in the A-, B-, G, and D aquifer
zones beneath SHARPE (ESE, 1990). Sanples were anal yzed for VOCs, pesticides, and netals.
Earlier site characterization studies had investigated the potential presence of semvolatile
organi ¢ conpounds, additional netals, and inorganic constituents such as nitrates. The
primary groundwater contam nants detected were VOCs, with TCE being the nost comonly
detected anal yte, and a variety of additional organic contam nants identified at nuch | ower
concentrations

The following is the final list of COCs; their abbreviations (listed in parentheses) are from
t he USATHAMA dat abase dictionary (Potormac Research, 1990). The nobst common abbreviation for
trichloroethene is TCE and will be used throughout this report in lieu of the USATHANMA
abbrevi ation of TRCLE. The VOCs identified at SHARPE i ncl ude:



Benzene (C6HG),

Br onodi chl or onet hane ( BRDCLM) ,

Br onof orm (CHBR3) ,

Carbon Tetrachl oride (CCL4),

Chl or of or m ( CHCL3),

ci s-1, 2-Di chl oroet hene (Cl2DCE),

Di br orrochl or onet hane ( DBRCLM) ,

Di chl or obenzene (DCLB),

1, 1-Di chl or oet hane (11DCLE),

1, 2-Di chl or oet hane (12DCLE),

1, 1-Di chl or oet hene (11DCE),

1, 2-Di chl or opr opane (12DCLP),

1, 3-Di chl or opr opene (C13DCP,
T13DCP),

Met hyl ene Chl ori de( CH2CL2),

ort ho-Di chl or obenzene (12DCLB),
par a- b chl or obenzene (14DCLB),

1, 2, 2-Tetrachl or oet hane (TCLEA),
Tetrachl or oet hene ( TCLEE),

Tol uene ( MECGHD),

trans-1, 2- D chl or oet hene (T12DCE),
1,1,1-Trichl oroet hane (111TCE),
1,1, 2-Trichl oroet hane (112TCE),
Tri chl or oet hene (TRCLE),
Vinyl Chloride (QH3CL),
Xyl ene ( XYLENE).

and

Nonvol atil e conpounds found at SHARPE and addressed by this ROD incl ude:

Arsenic (AS)[*],
Bromaci| (BRMCIL),
Sel enium (SE)[ *],
Nitrate (NO3])[*].

* Found onsite at background | evels (ESE, 1990)
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Plunme 4

The significant COCs in this plune area were TCE, chloroform and tetrachl oroet hene.
Plunme 6

TCE was the only significant COC identified in this plume area

Plunme 7

Thi s conbi ned plunme had TCE and tetrachl oroethene as significant contaminants in the area
6.2 TOXIATY ASSESSMENT

The toxicity assessment step in risk assessnent wei ghs the avail abl e evi dence regardi ng the
potential for a chemcal to cause toxic effects in exposed individuals. The toxicity
assessnents used to develop toxicity values consist of two steps: hazard identification and
dose-response assessnent. In the first step, the potential adverse effects from exposure to
the chem cal are deternmined along with the type of health effect involved. In the second
step, the quantitation of the toxicity values and estimation of reference dose val ues are
per f or ned.

Cancer potency factors (CPFs) have been devel oped by EPA's Carci nogeni ¢ Assessnent Goup for
estimating excess lifetine cancer risks associated with exposure to potentially carcinogenic
chemcals. CPFs, which are expressed in units of mlligrans per kil ogram per day

[(my/ kg-day)[-1]], are multiplied by the estinmated i ntake of a potential carcinogen, in

ny/ kg-day, to provide an upper-bound estimate of the excess lifetinme cancer risk associated
with exposure at that intake level. The term "upper bound" reflects the conservative
estimate of the risks calculated fromthe CPF. Use of this approach makes underesti mati on of
the actual cancer risk highly unlikely. Cancer potency factors are derived fromthe results
of human epi demi ol ogi cal studies or chronic ani mal bi oassays to whi ch ani nal -to- human
extrapol ati on and uncertainty factors have been applied

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chem cals exhibiting noncarcinogenic effects. RfDs, which
are expressed in units of ng/kg-day, are estinates of lifetinme daily exposure |levels for
humans, including sensitive individuals. Estinmated i ntakes of chemicals fromenvironnenta
nmedia (e.g., the amount of a chemi cal ingested fromcontam nated drinking water) can be
conpared to the RFD. RfDs are derived from hunan epi dem ol ogi cal studies or aninmal studies to
whi ch uncertainty factors have been applied (e.g., to account for the use of animal data to
predict effects on humans). These uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse noncarcinogenic effects to occur.

A list of noncarcinogens and their respective RiDs for the SHARPE groundwater COCs and the
sl ope factors [cancer slope factors (CSFs)], along with their wei ght-of-evidence
classification for the carcinogens identified in the groundwater at SHARPE, is presented in
Table 1

6.2.1 Uncertainties Related to Toxicity Infornmation

The uncertainties related to the toxicity information for the COCs at the site are the sane
as those presented in the EPA Integrated R sk Information System (I RI'S) database, in which
the criteria derivation is described. Sone of the RfD val ues chosen by EPA were derived by
extrapol ati ng from subchronic studies to chroni c exposures using appropriate uncertainty and
nodi fying factors.

Addi tional uncertainty can becone part of the site analysis process when risk eval uation
criteria, such as the potency factors and RfDs, are applied to constituents at concentrations
equal to the detection limts, as described in the EPA guidance (1989). For exanple, presence



of vinyl chloride in groundwater at or below the detection linmt [0.5 mcrogramper liter
(ug/L)] could pose a cancer risk of 3.3 x 10[-5], assunming that a 70-kil ogram (kg) i ndi vi dual
ingests 2 liters per day (L/day) of water for a 70-year lifetine. This satisfies the

EPA- r ecommended conservative assunptions to estinate the potential risks associated with
exposure to contamnants at a site. Thus, where data are insufficient, the potential risk
estinmates represent nost conservative risk nunbers due to lack of nore site-specific

i nformation.

6.2.2 Summary of Toxicity Information

Most of the chemicals identified at the site are volatile organic contam nants. O her
identified contam nants include arsenic, selenium and bromacil. The nost commonly identified
VOC is TCE, which has been classified by EPA as a B2 (probabl e human) carci nogen. A summary
of the toxicity criteria used for quantitative risk evaluation is included in Table 1

6.3 ENVI RONVENTAL FATE AND TRANSPORT

As part of the baseline risk assessnment, the potential risk to offsite receptors due to
environnental migration of the site contam nants should be evaluated. To acconplish this, it
is necessary to derive exposure point concentrations for offsite receptors.

Based on the current know edge of plune dynam cs and the understandi ng of groundwater flow at
SHARPE, as described in the R report, the greatest potential hunman exposure coul d occur

al ong the western boundary of the site. Based on data fromthe site and reasonabl e techni cal
assunptions, plune novenent has been predicted using the Random Wal k nodel. The node
results are in good agreenent with the sanpling analysis data (ESE, 1990). Currently, the
avai |l abl e anal ytical data indicate that four (Plumes 3, 4, 6, and 7) of the six TCE pl unes
identified at SHARPE have migrated past the site boundary, reaching the offsite groundwater.
If no renediation of the contam nant plumes occurs, in tine all six TCE plunes could migrate
offsite

At SHARPE, TCE is generally found at the highest concentration in soils associated with the
A-aquifer zone. The predicted fate of the TCE contam nation is to:

1. Volatilize into the soil pore spaces and eventually be |lost fromthe surface

2. Mgrate downward within the saturated zone to regions that are not perneable to water or
cont am nant novenent,

3. Disperse with the groundwater flow,
4, Bind to the soil particles, and/or
5. Undergo netabolic and chem cal degradation

The nost significant of these environnental pathways is the downward vertical mgration of
the contamnants to a barrier region blocking further downward novernent. The migrated
contami nation is then dispersed and is driven horizontally by the groundwater flow gradients.
Based on these migration patterns, the Random Wal k nodel predicts sequential additions of
"particles" proportional to the mass of the contam nants in each of the overlying aquifers,
taking into account the soil binding and chem cal degradation factors. Therefore, only a part
of TCEin the A-aquifer zone will migrate to the B-aquifer zone and then into the G aquifer
zone.

Because TCE was identified as the primary contam nant onsite, the risks due to offsite
mgration of the contamnants are limted to the risk associated with exposure to TCE. The
avail able information on the other site contamnants is not sufficient to performsimlar
predictions. However, the risks associated with other contam nants nmay be addressed by
conparing the onsite contribution of the non-TCE contam nants with that of TCE



Anal ytical data indicate that not all of the site contamnants are present in all the

aqui fers. Based on the available informati on, the contam nants not detected onsite will
likely have little effect on offsite contam nation and, therefore, are not considered in the
of fsite exposure assessnent. The cancer risk contributed by each contam nant at or above the
detection limts was estinmated. In accordance with RAGS, conpounds with risk below 1 x
10[-6], for which the frequency of detection was low, and with a concentration |less than two
tines the detection linmt were renoved fromfurther consideration. Follow ng these data
assessnents, two contam nants were identified to have significant contribution

tetrachl oroet hene and carbon tetrachloride. Five additional cases were identified in which
the contribution of either tetrachl oroethene or carbon tetrachloride to the offsite exposure
is considered significant. These conpounds were included for further evaluation of the risks
to the offpost receptors (Table 2).

6.4 EXPOSURE ASSESSMENT

The obj ective of the exposure assessnent is to estimate the types and nagni tude of exposure
to the chemcals of concern present in on- and offsite groundwater. The results of the
exposure assessnent are conbined with the chem cal-specific toxicity information to
characterize potential risks fromexposure to contam nated groundwat er

An exposure assessnent is the determ nation of the magnitude, frequency, duration, and
exposure route. Exposure is defined as the contact of any receptor (human, aninmal, or plant)
with a chem cal or physical agent. The nagnitude of exposure is determ ned by neasuring or
estimating the anount of an agent available at the exchange boundaries (i.e., the lungs, gut,
skin) during a specified tinme period. The frequency and duration of exposure are functions
of the exposure route (EPA, 1989).

Potenti al onsite groundwater exposure pathways include exposure to the contam nated potable
water supply wells at the facility, even though the wells nmay not be currently influenced by
the contam nant plunmes. Although all onsite groundwater exposure pathways are consi dered
inconplete, current onsite data will be used to provide a conservative estimte of the
potential human health risk. Thus, for potential offsite exposures, the follow ng two

hypot heti cal receptor popul ati ons have been eval uat ed

1. A population that uses water fromeach contam nant plune area, and

2. A population that uses the groundwater in the future after the contam nants migrate
of f post and reach the downgradi ent residential wells.

Based on the results of this evaluation, the significant offsite exposure pathways are (1)
oral exposure to groundwater through ingestion; and (2) inhalation exposure to airborne
contam nants as a result of volatilization into a hone during the residential use of
groundwat er (showering, etc.). At this site, dernal exposure is expected to contribute |ess
than 1 percent of the total intake (EPA, 1989) due to the nature of the contam nants found at
the site.

6.4.1 Exposure Concentrations

Two sets of data are considered for exposure point concentrations for potential offsite
exposures; the first set uses neasured data to represent potential exposure. The exposure
poi nt concentrations are assuned to be equivalent to the concentration identified in each

pl ue/ aqui fer conbi nation; these are sunmarized in Table 3. The second data set uses
neasured data which are nodified using the Random Wal k nodel. The nodel ed exposure poi nt
concentrations represent future exposure at boundary conditions and are presented in Table 4.

6.4.2 Estimation of Pathway-Specific Chem cal Intakes

Havi ng identified the conpl ete exposure pathways to be eval uated and estinmated the exposure
poi nt concentrations, these values can be conbined with standard or site-specific exposure



factors to calculate the estinmated daily contam nant intake.

Two scenari os have been selected to represent potential exposures to the receptor. The first
scenari o sinmulates a reasonabl e worst case, while the second scenario represents the best
estimate or average exposure. For the worst-case scenario, it is assumed that an individua
is exposed to a reasonabl e maxi mum concentration, which may be the nmaxi num val ue observed
(onsite data) or nmay be the representative naxi mum exposure (RVE), which is represented by
the 95'" percentile concentration (nodel ed data). For the average exposure, an individual is
presuned to be exposed to the nost |ikely exposure (MLE), or the nmean val ue.

6.4.3 Ingestion of Drinking Water

Because these are two distinct scenarios, different values were assigned to nany of the
par anet ers.

6.4.4 Dermal Contact

In general, the dernal absorption of hal ogenated VOCs is very | ow. However, nonoaromatic
conpounds |ike benzene coul d be absorbed through skin quite efficiently, but the
concentrations of such conpounds in groundwater at SHARPE are very |low and contribute little
to the overall risk. Also, no existing exposure pathway is identified for onsite

contam nants, and based on the nature of the contam nants found at the site, the dernal
exposure pathway is not considered to be a significant additional exposure pathway when
conpared with potential exposures via direct consunption and inhal ati on

6.4.5 Inhalation

Intake through the inhalation route is a potentially significant exposure pathway. According
to EPA (1987), the anmount of additional intake through inhalation is approxi mately equal to
the anmount taken in through the oral route. This generalization includes the consideration of
the slightly different slope factors. Miltiplying the oral intake by a factor of two

i ncorporates the inhal ation exposure.

6.4.6 ldentification of Uncertainties

Under the existing groundwater usage conditions, no identifiable exposure points to the
contam nant pl unes onpost exist; therefore, the exposure pathway is inconplete. To protect
human health, the conservative assunption that the exposure point concentrations are the sane
as the concentrations observed in the groundwater sanples is used. To increase the
conservative nature of this approach, the fate and transport nodel does not allow for the

bi odegradati on and vol atilization processes that affect the contam nants over tinme. This
approach, therefore, represents a worst-case scenario for exposure to contam nants that have
m grat ed of f post.

6.5 R SK CHARACTER ZATI ON
The purpose of the baseline risk assessnent is twofold

1. ldentify inpacts to human health and the environnent using the no-action alternative
whi ch assunes that no site renediation is underway; and

2. Provide a basis for the evaluation of potential renedial alternatives.

Excess lifetinme cancer risks are determned by multiplying the intake level with the cancer
potency factor. These risks are probabilities that are generally expressed in scientific
notation (e.g., 1 x 10[-6] or 1E-6). An excess lifetine cancer risk of 1 x 10[-6] indicates
that, as a pl ausi bl e upper bound, an individual has a one in one mllion chance of devel opi ng
cancer as a result of site-related exposure to a carcinogen over a 70-year lifetine under the
speci fic exposure conditions at a site



Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as the hazard quotient (HQ (or the ratio of the estinated intake derived fromthe
contami nant concentration in a given mediumto the contam nant's reference dose). By adding
the H® for all contaminants within a mediumor across all nedia to which a given popul ation
nmay reasonably be exposed, the Hazard Index (H) can be generated. The H provides a usefu
reference point for gauging the potential significance of nultiple contam nant exposures
within a single nmediumor across nedi a

Ri sk characterization, the final step in the baseline risk assessnent process, integrates and
summari zes the toxicity and exposure assessnent information to produce quantitative risks
associated with exposure to site contam nants. To characterize the potential carcinogenic
effects, probabilities that an individual wll devel op cancer over a lifetine of exposure are
estimated. Excess lifetine cancer risks are determined by nmultiplying the intake level with
the CPF. These risks are probabilities that are generally expressed in scientific notation
(e.g., 1 x 10[-6] or 1E-6). An excess lifetine cancer risk of 1 x 10[-6] indicates that, as
a pl ausi bl e upper bound, an individual has a one in one mllion chance of devel opi ng cancer
as a result of site-related exposure to a carcinogen over a 70-year lifetine under the

speci fic exposure conditions at a site

Under current conditions, no known receptors are exposed to the TCE plumes or to the isolated
areas of arsenic contamnation in the groundwater. Wells found to be contamnated with TCE in
t he past have been cl osed and new, deeper wells installed for potable water use. Even though
no exposure pathway to onsite groundwater has been identified, the risk associated with
exposure to the contamnant |evels identified in the onsite groundwater has been determ ned
in the unlikely event that potable wells were installed, either onsite or offsite, into the
A-, B-, or G aquifer zones.

In addition, a hypothetical future scenario in which residential exposure results follow ng
the offsite mgration of contam nated groundwater has been evaluated. The potential risks
resulting fromsuch exposure are presented for each plune of contam nation using both current
onsite data, as described previously, and the anticipated future contam nant |evels as
nodel ed at the site boundary.

Ext ensi ve groundwat er contami nation has been identified in several regions of the SHARPE
facility. It is probable that, w thout renedial intervention, normal hydrogeol ogi ca
interactions will result in the novenent of chemical constituents across the site boundaries.
Once contam nants have mgrated beyond the confines of the site, it is possible for a variety
of receptors to be exposed to toxic and carci nogeni ¢ conpounds. Currently, the likelihood of
conpl eting an exposure pathway is renote; no human or other environnmental receptor is
currently at risk. The chem cals that have been eval uated as potential COCs in the
groundwat er are arsenic, selenium bromacil, and a suite of volatile hal ogenated organic
conmpounds. TCE is the single contamnant that is found nost frequently, occurs at high
concentrations, and mgrates fromthe site. The associated health and environnental risks
have been identified and described for each contam nant, assumi ng the no-action alternative.

Ext ensi ve exam nation of the site has not provided evidence that arsenic and/or sel eniumwere
associated with past site activities. Localized regions of elevated |evels of arsenic in the
shal | ow A-aqui fer zone groundwater have been identified, both offsite and onsite

Potenti al carcinogenic and toxic risks to human health are associated with the exposure to
observed arsenic concentrations. The arsenic levels are elevated sufficiently to influence
the use of waters that are extracted fromgroundwater at the site. The distribution of

sel eni um appears to reflect natural occurrence and is simlar to concentrations found

t hroughout the San Joaquin Valley [Sec. 6.0, ESE, 1990; U S. GCeol ogical Survey (USGS),
1984-1986; 1989].

Bronmaci| is a herbicide that has been regularly used at the site and has been identified at
one shallow nmonitor well location (407A) at concentrations that equal or exceed the
California Water Quality Goals. The concentrations of bromacil are sufficiently high to
potentially require renediation, or influence the selected use of groundwater derived from



that isolated region or well.

VOCs detected at the site are nunmerous. Only TCE has been found at nany | ocations around the
site at groundwater concentrations that indicate a potential risk to hunan health and the
environnent. The site data were presented to describe the w despread distribution, the range
of concentrations currently found in the groundwater, and to project concentrati ons expected
at the site boundary under the conditions of a no-action alternative. Summary statistics were
presented in the risk assessnment report (ESE, 1991b), to identify and estinate the potentia
risk to hunman health and the environnent. Under reasonabl e worst-case scenarios, the RVE
concentrations of TCE in groundwater were identified and descri bed as exceedi ng the
upperbound limt of 100 excess cancers per mllion population risk following a lifetine of
exposure (Table 5). M.E of the TCE concentrations occurring in the groundwater under the
site were evaluated (Table 5). The risks associated with a wide variety of exposure
concentration levels at the site are generally between the 1 to 100 excess cancer risks in a
mllion and the 100 in a mllion risk is the EPA acceptable risk at Superfund sites [OFfice
of Solid Waste and Energency Response (CSWER) Directive 9355.0-30; EPA, 1991]. The sum of
the risks associated with contam nants other than TCE represent a very small contributing
factor to the overall risks associated with exposure to contam nated groundwater at SHARPE

In conclusion, the potential risks associated with the exposure to the site contam nants are
synonynous to the exposure to the TCE at the site. Currently, the potential for exposure to
t he human popul ati ons and the environnent, onsite or offsite, is insignificant. The risks
associated with a variety of hypothetical exposure scenarios, as described, provide the
potential risk information upon which the identification of the need for renedi ati on and

sel ection of renedial alternatives should be nade

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action in this ROD, may present an immnent and substantia
endangernment to public health or welfare or the environnent.

7.0 DESCRI PTI ON OF ALTERNATI VES

The groundwater FS for SHARPE was presented to EPA and the State of California in Novenber
1991. SHARPE, USATHAMA, DTSC, CVRWXCB, and EPA have eval uated five renedial alternatives:

1. Aternative 1A--Goundwater Extraction and Air Stripping,
2. Aternative 1CG-Goundwater Extraction and G anul ar Activated Carbon (GAC) Treatnment,

3. Aternative 2B--Goundwater Extraction and Qzonation with Utraviolet (UV) Light and
Hydrogen Peroxide (H 214 2]),

4. Aternative 3D -Goundwat er Extraction and Fi xed-Bed Bi ol ogi cal Treatment Towers, and
5. Alternative 6A--No Action.

7.1 GROUNDWATER EXTRACTI ON

Wth the exception of the no-action alternative, all alternatives include the sane
groundwat er recovery system As arsenic, selenium and nitrates in groundwater were not
attributable to past or current site activities, capture of groundwater contami nated with
these constituents was not an objective of remediation. Gven this information, of those
contam nants described in Sec. 5.0, only VOCs and bromacil were considered for conceptua
desi gn of a groundwater extraction system

One significant variable in groundwater nodeling is definition of the contam nant-specific

cl eanup objectives. The primary objectives of the renedial action for groundwater at SHARPE
are to mtigate potential |ong-termcontam nant mgration and protect human health and the
environnent. An eval uation of groundwater characteristics was perforned to assess its risk



to human health. Table 6 defines those conpounds in groundwater which pose a concern to hunan
health and the environment. A risk assessnent was perforned to determne the risk that
groundwater, as it currently exists, presents to human health; the risk assessment al so
defined cleanup levels required to neet various objectives related to the protecti on of human
health. The details of the risk assessnent are presented in the risk assessnent report (ESE
1991b) and are summarized in Sec. 6.0

Table 7 defines two different cleanup levels as they relate to cancer risks:

1. Concentrations of TCE in groundwater required to achieve an overall cancer risk of 1E-6,
when ot her carci nogens are reduced to | evels bel ow detection limts (0.5 ug/L); and

2. Overall cancer risk associated with cleanup of TCE to 5 ug/L, when other carcinogens are
reduced to | evel s bel ow detection linits.

Since contam nated groundwater is not present in an area punped for potable water supply,
Obj ective 1 was considered too stringent. Therefore, Chjective 2 will be used as the
treatnent objective for carcinogens. bjective 2, at a mninum is conpliant with federa
and state applicable or relevant and appropriate requirenments (ARARs) for groundwater
contam nants listed in Table 6

7.1.1 Aquifer Renediation Levels

Table 8 lists Aquifer deanup Levels (i.e., the concentrations of contam nants to which the
aqui fer must be restored through renediation). Both State and Federal applicable or relevant
and appropriate requirenents (ARARs) were evaluated for selection of aquifer cleanup |evels.
Additionally, the Health R sk Assessnment, described in Section 7.1, was utilized

Q her contam nants found at the site, specifically bronacil, ethyl benzene, toluene, and
xyl ene, nmay be regul ated under a d eanup and Abatenent order to be adopted by CVRWXB,
consistent with the California Water Code. SHARPE reserves its right to challenge an order
as allowed by the California Water Code. Any additional groundwater contam nants or
conmpounds identified in subsequent efforts will be addressed as part of the sitew de

conpr ehensi ve ROD.

The aquifer cleanup levels are protective of hunman health and the environnment and will
protect beneficial uses of the groundwater. SHARPE will design; construct; operate; and, if
necessary, nodify the groundwater extraction networks to conply with the aquifer cleanup
levels. |If at sone later date (i.e., during a 5-year review) it is determined that it is

i nfeasible to achieve the aquifer cleanup levels specified in Table 8, the aquifer cleanup
levels will be reevaluated by SHARPE, EPA, DISC, and CVRWXB

7.1.2 Treatnent Plant Effluent D scharge Standards (EDSs)

Table 9 lists the effluent discharge standards that apply to the onsite discharges to | and
fromthe treatnment plants. These discharges include reinjection and di sposal using ponds.
Ofsite discharges (i.e., surface water disposal) are regulated by a National Poll utant

Di scharge Eli mination System (NPDES) permt issued by CVRAMXCB. The effluent discharge
standards were negoti ated between SHARPE and CVRWQXCB and are consistent with the Effluent
Limtations in the Substantive Waste Di scharge Requirenents (WRs), which are included in
this ROD as an attachnent. The effluent discharge standards were established for the ngjor
contam nants of concern: trichloroethylene (TCE) and tetrachl oroethyl ene (PCE), as well as
for other groundwater contam nants, including bronacil, benzene, and total BTXE (benzene
tol uene, xyl ene, and ethyl benzene). The "total VOCs" effluent discharge standard specified
in Table 9 will generally include the volatile conpounds listed individually in Table 8. The
effluent di scharge standards for those contam nants (arsenic, selenium and nitrate) not
considered to be attributable to past or current activities are also listed in Table 9

These effluent discharge standards were established in conpliance with the State Water
Resources Control Board Resolution No. 68-16. SHARPE will enploy the best avail able



technol ogy (air stripping) in conpliance with this Resolution for renoval of the hal ogenated
vol atile organic constituents (VOCs) from groundwater. SHARPE believes that the effluent

di scharge standards specified in Table 9 can be achieved with proper plant design and
operati on.

7.2 GROUNDWATER TREATMENT

Wth respect to Alternatives 1A 1C, 2B, and 3D (all of which are treatnent alternatives),
the 9-point evaluation criteria indicated only mninal differences between the four treatnent
alternatives in each of the criteria addressed. Evaluation of Short- and Long-Term

Ef fecti veness, Protection of Human Health and Environnent, State Acceptance, and Community
Acceptance indicated that Alternatives 1A 1C 2B, and 3D were nearly identical. Notable
differences in Reduction of Toxicity, Mbility, and Volume (TWV); Inplenentability;

Conpl i ance with ARARs; and Cost are highlighted in the description of groundwater treatnent
alternatives presented in the follow ng paragraphs.

7.2.1 Aternative 1A

Alternative 1A, air stripping, consists of the technologies to punp and treat groundwater
(North and South Balloon and Central Areas) and treat air emssions fromthe air stripper
(Central Area only). The time to achieve aquifer cleanup goals has been estinated as 16
years. The air stripper will be designed to reduce VOC concentrations to acceptable |evels.
Air stripping is a mass-transfer process in which a liquid (for exanple, groundwater)
containing vol atile conmpounds is brought into contact with air, and an exchange of gases
takes place between the air and the liquid. The najor components include:

. Extraction wellfield and associ ated pi pi ng network;

. Equal i zation tank to stabilize groundwater flow and VOC concentrations in the
influent (Central Area only);

. Air stripping systemconsisting of two countercurrent packed towers to renove VOC
cont am nat i on;

. Gas- phase carbon adsorber for treatnent of offgas (Central Area only); and

. G oundwat er di scharge via surface water discharge, water reuse, and
evaporation/infiltration ponds with connector wells.

This alternative is fully conpliant with ARARs. Because air stripping is already a proven
and effective technology in the North and South Ball oon Areas at SHARPE, no treatability
testing will be required. Therefore, this technol ogy can be inpl enented sooner than
Alternatives 1C, 2B, and 3D. Unlike Alternatives 1C, 2B, and 3D, this alternative has an
addi ti onal ARAR requirenent--conpliance with standards set forth by the San Joaquin Air
Pol lution Control District (SIJCAPCD). This ARAR is relevant due to TCE em ssions fromthe
air stripper. However, if such treatnent is found to be necessary to conply with ARARs,
SHARPE agrees to provide the appropriate treatnment neasures.

The total present-worth cost for this alternative is estimated as $4, 147,000 for an estinated
16-year groundwater renedi ation project.

7.2.2 Aternative 1C

Alternative 1C, GAC treatnent, involves punping contam nated groundwater through a bed of GAC
whi ch is capabl e of renoving contam nants from groundwater through adsorption. The tine to
achi eve aquifer cleanup goals has been estimated as 16 years. The nmj or conponents of
Alternative 1C are the sane as for Alternative 1 with GAC treatment substituted for the air
strippi ng system



This alternative is fully conpliant with ARARs. Prior to inplenmentation of this alternative,
atreatability study would be required. Therefore, the tinme to inplenment this alternative
woul d be greater than the tine to inplenent Alternative 1A. The total present-worth cost for
this alternative is estimted as $6, 264,000 for an estimated 16-year groundwater renediation
proj ect.

7.2.3 Aternative 2B

Alternative 2B, ozonation with H2]d2] and W light, converts contaminants in the
groundwat er to i nnocuous conpounds (such as water, carbon dioxide, and chloride ion) which
remain in the water. The time to achieve aquifer cleanup goals has been estinmated as 16
years. The major conponents of Alternative 2B are the sane as for Alternative 1A with an
ozonation unit with W light and secondary H2] 2] treatnment substituted for the air
strippi ng system

This alternative is fully conpliant with ARARs. Prior to inplenmentation of this alternative,
atreatability study would be required. Therefore, the time to inplenment this alternative
woul d be greater than the tine to inplenent Alternative 1A. Unlike Alternatives 1A, 1C and
3D, this alternative would not produce a residual which required offsite nanagenent.
Therefore, waste nanagenent ARARs do not apply to this alternative. The total present-worth
cost for this alternative is estimated as $6, 976,000 for an estimated 16-year groundwater
remnedi ation project.

7.2.4 Aternative 3D

Alternative 3D, fixed-bed biological towers, uses mcrobial bacteria, which are supported on
nmedia in a tower, to renove contam nants fromthe groundwater biologically. The tine to
achi eve the aquifer cleanup goals has been estinmated as 16 years. Alternative 3D would al so
reduce VOC concentrations in the groundwater to acceptable levels. The nmjor components

i ncl ude:

. Extraction wellfield and associ ated pi pi ng network;

. Equal i zation tank to stabilize organics and groundwater flow in the influent;

. Nutrient feed to enhance growth of m croorgani sns;

. Air source to provide oxygen to the aerobic m croorgani sns;

. Three fixed-bed biol ogical towers to reduce organics in groundwater;

. Effluent clarifier to provide solids/liquid separation prior to effluent discharge
and

. G oundwat er di scharge via surface water discharge, water reuse, and evaporation

ponds with connector wells.

This alternative is fully conpliant with ARARs. Prior to inplenmentation of this alternative,
atreatability study would be required. Therefore, the tinme to inplenment this alternative
woul d be greater than the tine to inplenent Alternative 1A. The total present-worth cost for
this alternative is estimted as $9, 655,000 for an estimated 16-year groundwater renediation
proj ect.

7.2.5 Aternative 6A

Alternative 6A, terned the no-action alternative, involves nonitoring only. The NCP requires
that the no-action alternative be considered at every Superfund site for conparison to other
alternatives. Use of this alternative would | eave the site inits current condition

however, groundwater nonitoring woul d be conducted so that contam nant mgration pathways
could be evaluated. Quarterly nonitoring would be ongoing using the existing network of



wells onsite for approximately 4 years until site-wide cleanup is inplenented.

This alternative does not provide conmmunity protection, reduce risk, reduce TW through
treatnent, conply with ARARs, or provide protection to human health and the environment. The
total present-worth cost for this alternative is $1,228, 000.

7.3 D SCHARGE OF TREATED GROUNDWATER

Al of the remaining treatment alternatives, with the exception of the no-action alternative,
woul d use multiple discharge alternatives for the treated groundwater. D scharge woul d
consi st of punping treated groundwater to:

. Surface water,
. Water users (local industry and agriculture), and
. Evaporation/infiltration pond with connector/injection wells.

Currently, discharge of the treated groundwater fromthe interimtreatnent systens at the
North and South Balloon Areas is to surface water and through reuse. The only discharge
alternative capabl e of managing the entire final volune of treated groundwater (fromthe
North and South Balloon and Central Area treatnent systens) is to surface water. D scharge
t hrough reuse and a pond with connector wells are not capable of accepting the total final
volunme of treated groundwater. However, reuse and recycling of the treated groundwater are
preferabl e because of the benefits to the water resource. Therefore, discharge to surface
water will be mnimzed. SHARPE is commtted to the productive reuse/recycling of the
treated groundwater.

Because water extracted fromthe A-zone of the Central Area is expected to contain higher
concentrations of arsenic (as well as nitrates), water extracted fromthis zone, and treated,
will be returned to the sane zone.

Treatnent is not required for specific conpounds (e.g., arsenic, selenium nitrates) which
are naturally occurring and/or not a result of activities at SHARPE to conply with specific
di scharge criteria.

8.0 SUMVARY OF COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES

Eval uation of nine criteria is required under the NCP and Sec. 121 of CERCLA for use in
eval uation of renedial alternatives. The nine criteria are as foll ows:

Overall protection of human health and the environment;

Conpl i ance with applicable and rel evant and appropri ate requiremnents;
Long-term ef fecti veness;

Reduction of toxicity, nobility, or volume through treatnent;
Short-term ef f ecti veness;

I npl ementabi lity;

Cost ;

State acceptance; and

Communi ty accept ance.

©COe NG~ WDdR

A conparative anal ysis was conducted to evaluate the rel ative perfornmance of each of the five
alternatives for groundwater in relation to each of nine specific evaluation criteria. The
al ternatives include:

Al ternative 1A--Air Stripping,

Al ternative 1C -GAC Treat nent,

Al ternative 2B--Qzonation with W Light and H2]( 2],
Alternative 3D -Fi xed-bed Bi ol ogi cal Treatnment Towers, and
Alternative 6A--No Action.

arwhPRE



The advant ages and di sadvantages of the five alternatives are conpared in the follow ng
par agr aphs.

A conpl ete detailed evaluation is presented in the groundwater FS (ESE, 1991a).

8.1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

Each treatnent alternative provides full conpliance with cleanup requirenments, is fully
protective for the long-term period, but does not ensure conplete protection in the
short-termperiod. Aternative 1A differs fromthe other three treatnent alternatives in
that offgases fromthe North and South Ball oon Area Groundwater Treatnent Systens will be
emtted. However, the risks associated with exposure to offgases are not significant. The
no action alternative does not conply with cleanup requirenents, does not provide protection
in the short-termperiod, and does not provide protection in the |ong-term period.

8.2 COWPLI ANCE WTH ARARs

Based on previous descriptions, the four groundwater treatnent alternatives conply equally
with ARLs and EDSs. The no-action alternative does not neet the cl eanup requirenent.
However, treatability testing will be required to evaluate the effectiveness of Aternatives
1C, 2B, and 3D ARLs and EDSs and for determ ning the characteristics of residues fromthe
treatment processes. It is not necessary to performtreatability testing with Alternative
1A, air stripping, because this alternative is currently achieving ARARs at the site.

8.3 LONG TERM EFFECTI VENESS

Conpared to the no-action alternative, each treatment alternative offers greater |long-term
ef fectiveness and permanence by providing extraction and treatnent of the contam nated
groundwat er. However, each treatnent alternative provides |ess operational reliability than
the no-action alternative due to the |arge nunmber of technical conponents and greater
operation and naintenance (08 requirenments. Based on this information, all four VOC
treatnment alternatives are considered equivalent with respect to |long-term effectiveness.

The following is a sunmary of the evaluation for long-termeffectiveness for each treatnent
al ternative:

1. Aternative 1A--Air Stripping: Mgnitude of residual risks due to off gas treatnent is
mnimal, no uncertainties or difficulties associated with |long-term Q&M ni ni mal
uncertainties associated with long-termreliability. Spent carbon, generated from
treatment of off gases, will be transported offsite by a |icensed hazardous waste
transporter to an approved carbon reactivation facility, where VOCs will be incinerated
and the carbon either reused or disposed of in a suitable waste disposal facility.

2. Aternative 1G-GAC Treatnment: Magnitude of residual risks due to spent carbon is
mnimal, no uncertainties or difficulties associated with |long-term Q&M ni ni mal
uncertainties associated with long-termreliability. Spent carbon will be transported by
a |licensed hazardous waste transporter to an approved carbon reactivation facility, where
VOCs will be incinerated and the carbon either reused or disposed of in a suitable waste
di sposal facility.

3. Aternative 2B--Qronation with W Light and H2]J2]: No risk associated with treatnent
residual s exists for this alternative, mnimal uncertainties or difficulties associated
with long-term Q&M no uncertainties associated with long-termreliability.

4. Aternative 3D -Fi xed-bed Biological Towers: No risk associated with treatnent
residuals, mninmal uncertainties or difficulties associated with long-term G& m ni nal
uncertainties associated with long-termreliability. Wste sludge will be transported by
a |licensed hazardous waste transporter to an approved waste facility for disposal.




8.4 REDUCTION OF TW

Conparison of the five alternatives indicates that the no-action alternative provides the

| east reduction in TW through treatnent. Al of the treatnent alternatives provide equal
reduction of TMW/ in the groundwater. The GAC and fi xed-bed bi ol ogi cal tower systens, however,
produce substantial quantities of treatnent residuals that nust be disposed of at an offsite
facility.

8.5 SHORT- TERM EFFECTI VENESS

Conpared to the no-action alternative, the four treatnent alternatives provide a greater
measure of short-termeffectiveness. Although Alternative 6A (no action) provides greater
protection for workers during inplenentation, it does not incorporate recovery and treatnment
for contani nated groundwater. Conparisons made anong the four treatnent alternatives provided
no significant difference in short-termeffectiveness. Because extraction well installation
required for each of the treatnent alternatives is identical, no difference exists in the
protection offered for workers during construction of each alternative. Al though the
treatment alternatives would not ensure protection of the community during the short-term
period, they would performequally well as migration control neasures by reduci ng groundwat er
contam nant levels. Alternative 1A was different fromthe remaining three treatnent
alternatives in that treatnent systens in the North and South Balloon Areas will enit an

of fgas. However, the health risks associated with a lifetinme exposure to this source were not
considered significant. Based on this infornmation, all four VOC treatnent alternatives are
consi dered equivalent with respect to short-term effectiveness.

8.6 | MPLEMENTABI LI TY

Al five treatnment alternatives for groundwater are judged to be equally inplenentabl e based
on technical and administrative feasibility. Furthernore, all required naterials and
services to inplement the five alternatives are readily avail able. However, Aternatives 2B
and 3D may require pretreatnment for netals, and Alternative 3D will require the | ongest
startup tinme.

Wth regard to treated groundwater di scharge options, the evaporation pond with
connector/injector wells is the nost inplenentable due to admi nistrative acceptance. The
wat er reuse option could be difficult to inplement due to no clearly identified | arge
quantity user in the area with an interest in entering an agreenent with SHARPE to accept
water. The surface water discharge will be difficult to inplenment due to linitations on
di scharge concentrations of specific paraneters.

Because renedi ati on of groundwater at SHARPE is part of a CERCLA action, SHARPE will not be
required to apply for pernits for the onsite conponents of the renedi ation. However, offsite
conponents, such as discharge to the SSJIDC and offsite extraction wells, will have to conply
with appropriate pernmt application requirements. Even though the onsite conponents of the
remedi al action do not have to follow appropriate pernit application processes, they do have
to conply with the substantive requirements of appropriate permts.

8.7 COSTS

Capital, &M and present-worth costs for Alternatives 1A 1C, 2B, 3D, and 6A are presented
in Tabl e 10.

The present-worth cost is the | east expensive for the no-action alternative. The |east
expensive treatnent alternative is Alternative 1A, Alternatives 1C and 2B have conparabl e
capital and O&M costs. The capital and C&M costs for Alternative 3D are significantly higher
than the estinmated costs for the other treatment alternatives. Testing may be required to
define the disposal characteristics of the residues fromAlternative 3D. This information is
necessary to eval uate alternatives for managenent of treatnent residue.



8.8 STATE ACCEPTANCE

The sel ected renedy for groundwater renediation is Alternative 1A, which includes groundwater
extraction, treatnent by air stripping, and discharge to:

. Surface water,
. Water user (local industry and agriculture), and
. Evaporation/infiltration pond with connector/injection wells.

The state has accepted the FS and endorses inplenentation of Alternative 1A to renediate
gr oundwat er .

8.9 COWLUN TY ACCEPTANCE

Based on the public review and commrent on the Proposed Plan, the community has no significant
concerns regardi ng sel ection and/or inplenmentation of any of the alternatives investigated by
DDRWto renedi ate contam nated groundwat er.

9.0 THE SELECTED REMEDY

Based on consideration of the requirenents of CERCLA, the detailed analysis of alternatives,
and public coments, DDRW SHARPE, EPA, and the State of California have determ ned that
Alternative 1A, Goundwater Extraction and Air Stripping, is the nost appropriate renedy for
SHARPE. This alternative consists of groundwater extraction and air stripping using packed
towers to achieve the ARLs and EDSs defined in Tables 8 and 9. Alternative 1A includes the
foll owi ng conponents for each of the three treatnment areas (i.e., North Balloon, South

Bal | oon, and Central Areas):

1. Extraction wellfield and associ ated pi ping network to renmove groundwater fromthe
contam nat ed aqui fer zones;

2. Equalization tank designed to stabilize groundwater flow and VOC concentrations in the
influent (in Central Area only);

3. Air stripping systens consisting of countercurrent packed towers designed to remve VOC
contam nation from groundwater (includes treatment of air stripper offgases with carbon
adsorption in the Central Area); and

4. Goundwater discharge via surface water discharge, water reuse, and evaporation ponds
wi th connector/injection wells.

The goal of this renedial action is to restore groundwater to its beneficial reuse. Based on
information obtained during the RI (ESE, 1990) and on a careful analysis of all renedial
alternatives, EPA and the State of California believe that the selected renedy will achieve
this goal. However, studies suggest that groundwater extraction and treatnment are not, in
all cases, conpletely successful in reducing contam nants to health-based levels in the
aquifer. EPA and the State of California recogni ze that operation of the selected extraction
and treatnment systemmay indicate the technical inpracticality of reaching health-based
groundwat er quality standards using this approach. |If it becones apparent, during

i nmpl enentation or operation of the system that contami nant |evels have ceased to decline and
are renmining constant at levels higher than the levels required by this ROD, the goal and
remedy nmay be reeval uated.

The selected renedy will include groundwater extraction for a period of 16 years. During
this period, systemperformance will be carefully and regularly nonitored and adjusted as
warranted by the performance data collected during operation. Modifications will include the

foll ow ng:



1. Discontinuing operation of extraction wells in areas where cl eanup goal s have been
attai ned,

2. Aternating punping at wells to elimnate stagnation points, and

3. Pulse punping to allow aquifer equilibration and encourage adsorbed contam nants to
partition into groundwater

The followi ng sections describe the major conponents of the selected alternative. Engineering
vari abl es presented in the follow ng sections, however, are subject to change based on the
renmedi al design engi neering process to be inplenented follow ng signature of the ROD by EPA
and the State of California.

Since initiation of regulatory review of this ROD, DDRWhas proceeded with the design of the
groundwat er extraction and injection system Renedial design informati on presented in the
report entitled Remedial Well-Field Design Using Three-Di nensional G oundwater Flow and
Transport Model i ng supersedes informati on presented in this ROD. Specific areas inpacted are
details of the extraction and injection networks (locations of wells and flow rates) and
estinmated time needed to achi eve aquifer cleanup levels. The nunber of treatnent plants
needed in the Central Area may al so change. Information presented in this ROD is adequate
for evaluating potential renedies and for selecting a renedy but will not be used as a basis
for renedial design. Renedial designs will be based on the three-dinensional nodeling work
and on future design efforts.

9.1 GROUNDWATER EXTRACTI ON ( RECOVERY)
9.1.1 Goundwater Recovery in North and South Ball oon Areas

G oundwat er recovery systens inplenented as interimresponse actions are currently in
operation in the North and South Balloon Areas. Additional upgrades to the extraction systens
have been inplemented to capture the groundwater in excess of ARLs. |f necessary, further
upgrades to these groundwater renediation systens will be nade in the future. At a mninmum
upgrades will be evaluated during the renedial design process and subsequent 5-year reviews.
Figs. 12 and 13 identify the existing locations of the recovery wells for the North and South
Bal | oon recovery systens, respectively.

9.1.2 Goundwater Extraction in the Central Area

Proposed |l ocations for the 15 extraction wells in the Central Area (5 in A-zone, 6 in B-zone,
and 4 in G zone) are shown in Fig. 14. The selection of these |ocations was based on (1)
proximty to confirnmed groundwater contam nation source areas; (2) proximty to a

contam nated nonitor well, thereby increasing the likelihood of intercepting contam nated
groundwat er; and (3) sufficient spacing between wells to ensure adequate coverage of the
contam nated areas. Based on the results of field tests, the total nunber of wells and well
locations may vary. The exact design of groundwater extraction wells will be based on future
field work and nodeling efforts.

The contam nant transport Random Wl k nodel was used to determi ne approxi mate flow rates,

wel |l locations (plune and zone), and treatnment tines for the plunes identified in the Centra
Area. Table 11 presents proposed | ocations, depths, and anticipated flowrates (i.e.
punping rates) for each extraction well. Aquifer punp tests will be conducted prior to

inpl enentation of the groundwater extraction systemin the Central Area

The estinmated flowrate to be delivered to the Central Area treatnent systemis approxi mately
570 gallons per minute (gpn). This flowrate was derived froman estimation of the flow
rates required for each extraction well necessary to recover the groundwater plunmes. Table
12 presents the estimated total influent concentrations versus recovery tine, as well as the
estimated influent flow rates anticipated for treatnent based on Random Wal k output. The
approximate tine for TCE recovery is estimated as 16 years. Therefore, based on groundwater



nodeling in the Central Area, it was assunmed that the tine for groundwater renediation in the
North and South Ball oon Areas al so would be approxi mately 16 years.

Tabl e 13 summarizes the initial operating conditions of each of the three treatnent systens.

9.2 GROUNDWATER TREATMENT

Fig. 15 shows the proposed |ayout for Alternative 1A for the Central Area. The configuration
of the systens in the North and South Balloon Areas is simlar with the exception that

gas- phase carbon adsorption is not used. The follow ng description addresses the Central Area
treatment system

Air stripping is a mass-transfer process by which a liquid containing volatile conpounds is
brought into contact with air and an exchange of gases takes place between the air and water.
Generally, the nost efficient type of air stripping is acconplished in packed towers equi pped
with an air blower. Each stripping tower consists of a cylindrical structural shell or tower
filled with inert packing material that increases the surface area for gas-liquid contact.
Packed tower air strippers are generally operated in a countercurrent node in which the air
flow enters at the base of the tower, and water enters at the top of the tower, flow ng down
t hrough the packing material, countercurrent to the air flow

The assuned initial flowrate to be delivered to the Central Area treatnent systemis 570
gpm However, as noted previously, the groundwater recovery rate will decrease over tine.

G oundwat er punped fromthe extraction wells will be piped to the treatnent unit via the

bel owgrade piping. Fromthe extraction wellfield, groundwater will be punped to one of two
equal i zati on tanks designed to stabilize influent flows and VOC concentrations. The specific
equal i zation tank to which the extracted water is punped will depend on the aquifer zone from
whi ch the water was extracted. Separating water at the extraction field will allow the water
fromsel ected aquifer zones to be isolated through the treatment process so that it can be
preferentially injected back into the zone fromwhich it was withdrawn (see Sec. 9.3). The
pi ping systemw |l include instrunentation to provide water-level control in the wells and
the equalization tank, as well as shutoff controls in the event of punp failures.

From the equalization tanks, water will be punped to the top of an air stripper by a

hori zontal, base-nounted centrifugal punp. Four air strippers are expected to be required to
treat groundwater in the Central Area. VOCs renoved fromwater during treatnment will be
vented through the top of the colum. The VOC of fgases fromthe Central Area systemwill
require an em ssion control systemto conply with the SICAPCD, County Rule 209.1. It is
expected that the systens in the North and South Ball oon Areas will be able to continue to
operate without em ssion control systens. The em ssion control system proposed for the
Central Area consists of a vapor-phase carbon treatnment unit. Preheating of the vapor-phase
em ssions prior to carbon treatment will be necessary to reduce the relative humdity of the
of f gases, thereby increasing carbon recovery efficiency.

O fgases fromeach air stripper will be passed through a vapor phase carbon adsorption unit.
One vapor - phase carbon adsorber, with a capacity of 10,000 pounds of activated carbon, will
be used to renove volatiles fromthe offgases prior to discharge of air to the atnosphere
Carbon change-out will be performed by a vendor who will supply all materials and equi pnent
for the change-out. Considering the |ower carbon usage rates associated with this
application, offsite reactivati on of carbon woul d be nore econom cal than onsite
regeneration.

Construction of the Central Area treatment systemw || require nobilization and site
preparation including installation of a power pole for 3phase, 240-volt electricity and

cl earing; excavation; and construction of a concrete pad approxinmately 40 ft by 40 ft for the
four towers and the vapor phase carbon adsorber, blower, and equalization tanks. The
proposed |l ocation of the treatnent system as shown in Fig. 14, is central with respect to
the proposed extraction wellfield and clear of the runway.



Proj ected annual O&%M costs of Alternative 1A for the assuned 16year treatnent period include
peri odi c replacenent of punps and packing material, periodic acid wash of the packing
material, nmai ntenance of the treatnment system equi pnent, energy requirenents for the
extraction well punps and treatnent system punps and bl ower, |abor and expenses for operating
the system vapor-phase carbon repl acenent, and treatnent system nonitoring costs.

Weekly analysis of the treatnent systemw |l be performed and will include one influent

sanpl e coll ected between the equalization tank and the air strippers, and one sanpl e
collected at the effluent fromeach air stripper. Mnthly sanpling of groundwater recovery
wells may be required. However, during systemstartup, the frequency of sanple collection
nmay be greater. Specific nonitoring requirements will be devel oped during the renedial design
phase and approved by EPA and the State of California. Al water sanples will be anal yzed by
the USACE-certified nmethods for VOCs to nonitor the performance of the treatnent system and
to ensure that the treatnment objective is achieved.

9.3 CGROUNDWATER DI SCHARCGE
Three di scharge alternatives are anticipated for groundwater treated at SHARPE:

1. Water reuse,
2. Evaporation ponds with connector/injection wells, and
3. Surface water discharge.

Alternatives 1 and 3 are currently being used for discharge of treated groundwater fromthe
North and South Balloon Area G oundwater Treatnent Systens. It is anticipated that water from
these treatnent systens will continue to be discharged via these options. Based on the
limted flow which can be discharged to SSJIDC, the additional flow generated in the Central
Area will not likely be transmitted via surface water discharge to the canal.

Alternative 2 consists of excavating a retention pond and using injection wells around the
perineter of the pond. To hold approximately 6 weeks of flow fromthe treatnent system the
pond nust be approximately 1,100 ft in length, 700 ft in width, and 6 ft in depth. Water
stored in the pond, to a large extent, can be used to suppl enent the water which woul d
normal |y be obtained fromoffsite agricultural wells, which may be taken out of service to
prevent punpage of contam nated groundwater. To a |esser extent, the water can al so be used
onpost for irrigation and vehicle cleaning. The pond will be divided into two cells. The
specific cell into which treated water is discharged will depend on the zone from which the
water was initially extracted. Separation of water based on the zone fromwhich it was
extracted will permt water w th higher background | evels of constituents (e.g., arsenic,
nitrates) to be discharged into the same zone fromwhich it was withdrawn and prevent
deterioration of a |ower aquifer zone which has | ower background | evels of specific
constituents.

An anal ysis was performed to determne if the connector wells (i.e., injection well screened
in mltiple zones) in the pond woul d be adequate to deliver treated groundwater back to the
aqui fer. Sixteen wells, each screened in the A-, B-, or G zones, should be adequate for
groundwat er di scharge. Al flow through the wells will be via gravity. The wells will be

pl aced around the perineter of the pond.

Treated groundwater volunme will also be reduced via evaporation, but the amount will vary
from season to season.

System construction will require pond excavation and connector/injection well installation.
The proposed pond | ocation was sel ected because the space is available, and it is near the
proposed |l ocation of the Central Area treatnent system Projected annual O&M costs for this
alternative are low. Only periodic renoval of growh, such as al gae bloons, in the pond will
be necessary. Water flowing into the wells will be passed through a screen to prevent
suspended matter fromentering; therefore, periodic maintenance of the screen will be
required.



The connector/injection well systemw ||l be designed as a multi-functional system The wells
are | ocated on the outside of the pond perineter rather than inside to facilitate nonitoring
and well maintenance. Water fromthe pond could be collected by a common intake structure
and conveyed to the wells by a header piping system To control flows to individual wells a
val ve should be |l ocated at each wellhead. This systemwll allow for the retrofitting of a
punping unit if the groundwater |evels rise enough to significantly decrease the injection
capacity of the system

This systemcould receive flows fromeither the treatnment units or the pond dependi ng on the
availability of water at either location. In addition, the flowfromthe treatnent unit
could be allowed to flow directly into the pond for later injection into the wells.

The proposed | ocation of the connector/injection wells is partially upgradient of the North
Bal | oon extraction system At this location, the effects of the injection will be only to
increase the groundwater gradient. The direction of the groundwater flow should not be
significantly altered. Treated water which is injected into the wells should flow to one of
the two extraction systens and be withdrawn fromthe aquifer system This scenario creates a
cl osed system which should pronote the highest |evel of renediation.

10. 0 STATUTORY DETERM NATI ONS

The sel ected remedy satisfies the statutory requirenent of Sec. 121 of CERCLA, as amended by
SARA, in that the following four nandates are attai ned:

1. The selected renedy is protective of human health and the environment, will decrease site
risks, and will not create short-termrisks nor have cross-nmedi a consequences.

2. The selected remedy conplies with federal and nore stringent state requirenents that are
applicable or relevant and appropriate to the renmedial action such as chem cal -specific
ARARS.

3. The selected remedy is cost effective inits fulfillment of the nine CERCLA eval uation
criteria through renedi ation of the contaninated groundwater in a reasonabl e period of
tinme.

4. The sel ected remedy uses pernmanent solutions and alternative treatnent technol ogi es or
resource recovery technol ogies, to the maxi mum extent practicable, while concurrently
satisfying the statutory preference for renedies that enploy treatnments which permanently
reduce toxicity, nobility, and/or volune through treatnent.

The foll owi ng sections describe how the selected renedy satisfies each of the statutory
requirenents and the preference for treatnent.

10.1 BE PROTECTI VE CF HUVAN HEALTH AND ENVI RONVENT

Ri sks to human health and the environment from groundwater contam nation would be
significantly reduced by inplenmentation of the selected remedy. Table 14 presents residual
risks of treated groundwater. VOCs in groundwater woul d be reduced to |evels bel ow the ARLs
by air stripping with packed towers prior to discharge. As described for Alternative 1A the
treat ment system proposed woul d permanently reduce the |levels of VOCs in groundwater
(provided the source of contamnation is renoved prior to inplenentation of this alternative)
to levels below the ARLs. This remedial action provides |ong-term effectiveness because it
woul d reduce the existing health risks to offpost users caused by VOCs in groundwat er
mgrating offsite. Risks associated with exposure to offgases fromthe North and South

Bal | oon Area G oundwater Treatnent Systems are not estimated to be significant.



10.2 GOWPLY WTH ARARs

The sel ected renmedy, when conplete, will have reduced concentrations of COCs in the
groundwat er to cleanup standards, thereby satisfying the chem cal-specific ARARs (federal or
state MCLs, whichever are the nore stringent for the site). In addition, during renedi ation,
this remedy will neet action-specific ARARs for discharging the treated water into the

aqui fer by injection, reuse, or surface water discharge. For any waste carbon that is
generated during air emssion control by activated carbon, the applicabl e Resource
Conservation and Recovery Act (RCRA) and nore stringent California Hazardous Waste Control
Law requirenments will be met. No ARAR waivers will be necessary.

10.2.1 Chem cal - Specific ARARs

Alternative 1A, air stripping, has been designed for renmoval of VOCs to concentrations bel ow
the cleanup levels. The selected renedy, when conplete, will have reduced concentrations of
COCs in the groundwater to ARL, thereby satisfying the chem cal -specific ARARs (federal or
state MCLs, whichever is nore stringent for the site).

10.2.2 Action-Specific ARARs

Wth proper planning and inplenentation, the renedial action which inplenents this
alternative would conply with the follow ng federal action-specific ARARs:

1. Standards for Oaners and Operators of Hazardous Waste Treatnent, Storage, and D sposal
Facilities (40 CFR 264.190- 264.192).

2. Qiidelines Establishing Test Procedures for the Analysis of Pollutants (40 CFR 136.1).

3. For any waste carbon that is generated during air emssion control by activated carbon,
the applicable RCRA and nore stringent California Hazardous Waste Control Law will be
met. No ARAR waivers will be necessary.

4, It is anticipated that a portion of the treated groundwater woul d be di scharged using
injection wells (i.e., connector wells). The requirenents for dass Vinjection wells
(40 CFR 144.12) would be the nost appropriate for discharge of treated groundwater.
Water extracted fromthe same formation that it was withdrawn will neet MCLs (with the
exception of arsenic, selenium and nitrate--this contamnation is not attributable to
activities at SHARPE).

5. Inventory information reporting for injection of groundwater will be conplied with (40
CFR 144. 26) .

6. The DTSC has approved a negative declaration and the California Environmental Quality Act
(CEQA) requirenments have been sati sfied.

7. Treated groundwater will not be used as a potable source of water; therefore,
requirenents set forth by ODWw || be sati sfied.

8. SHARPE has recogni zed that, with few specific exceptions, all surface waters and
groundwaters of the state are to be considered existing or potential sources of drinking
water. The Basin Plan, Porter-Col ogne Water Quality Act, and Resolution 68-16 all
protect the beneficial uses of groundwater. Al of these standards will be conplied with,
i ncluding standards with respect to VOC contami nation. Because arsenic, selenium and
nitrate are present at background levels in groundwater, it is not necessary to consider
renedi ati on of these conmpounds. To the extent that all other constituents in the
groundwat er are al so representative of background water quality, discharge of treated
groundwat er to groundwater or the same aquifer fromwhich it was withdrawn will not take
away fromthe beneficial uses of the water or degrade the quality of water of the
recei ving body.



9. Requirenents of the Lathrop County Water District/CGty of Lathrop will be achieved
because water discharged by injection will be into the sane area from which the
groundwat er was recovered.

10. The Central Area Treatnent Systemwill enploy a best available control technol ogy (BACT)
(i.e., carbon adsorption) for offgas treatment and will emt less than 2 tons of VOCs per
year. The North and South Bal |l oon Area G oundwater Treatnment Systens have been pernitted
wi t hout BACT for offgas emissions but enmt |ess than 2 tons per year of VOCs. As such,
the requirenents of County Rule 209.1 for SJICAPCD can be achieved with no difficulty.

10.2. 3 Location-Specific ARARs

A qualified scientist has investigated the site and deternined that none of the follow ng
resource areas exist onsite: wetlands, riparian areas, federally |isted endangered species
habi tats, and other resource areas that woul d i nvoke | ocation-specific ARARs. The
state-listed burrowing owl does inhabit the site, but investigations to date have not
identified the potential for significant inpact to this species. These sane resources woul d
not be disturbed by offsite construction activities that would take place for the groundwater
di scharge option. No |location-specific ARARs were identified which would exclude this
alternative from consideration.

10.3 BE OGOST EFFECTI VE

The sel ected renedy, as conpared to the alternatives eval uated, achieved an equal or better
level of treatnent at the | east cost (see Table 10).

10.4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT (OR RESOURCE
RECOVERY) TECHNCLOG ES TO THE NMAXI MUM EXTENT PRACTI CABLE

The sel ected renmedy provides the best bal ance of tradeoffs anong the alternatives eval uated
with respect to the evaluation criteria. A conparison of the alternatives relative to one
another is presented in Sec. 8.0. Wen conpared to Alternatives 1C, 2B, and 3D, on the basis
of short-termeffectiveness, long-termeffectiveness, reduction of TW/, inplenentability,
conpl i ance with cl eanup gui delines, and protection of human health and the environnent,
Alternative 1A was evaluated to be an equivalent or better alternative for groundwater
renedi ation. On the basis of cost, Alternative 1A was estinmated to be the nobst cost-efficient
nmeans of achieving the renedial objectives for the site groundwater contanination.
Alternative 1A is the only alternative which does not require treatability testing prior to
inmplenentation. Al four treatnment alternatives comply with the threshold criteria of being
protective of human health and the environment and ARAR conpliant.

Based on the previous information, and because existing systens sinilar to Alternative 1A are
currently achieving the cleanup | evels at SHARPE, the preferred remedi al acti on recomrended
for the groundwater is Alternative 1A

This alternative provides protection of human health and the environnent by | owering the
contami nant concentrations in the groundwater, which should also be reflected in a
progressive decline in the groundwater concentrations offsite. TW of the groundwater
contaminants will be pernmanently and significantly reduced as a result of the inplenentation
of this alternative. A so, inplenentation of this alternative should be well received by
governnental agencies and the comunity because the sources of potential risk, including

of fgases, will be controlled or pose no significant threat to hunman health and the
environnent. This alternative can achieve and conply with chenical - and action-specific
ARARs. No location-specific ARARs were identified which would prevent inplenentation of this
alternative. The systemwill be operated and nonitored to mai ntain conpliance.

The sel ected remedy for groundwater renediation is Alternative 1A which includes groundwater
extraction, treatnent by air stripping, and discharge to:



. Surface water,
. Water user (local industry and agriculture), and
. Evaporation/infiltration pond with connector/injection wells.

The state has accepted the FS and endorses inplenmentation of Alternative 1A to renediate
gr oundwat er .

Based on the public review and commrent on the Proposed Plan, the community has no significant
concerns regarding the selection and/or inplenentation of any of the alternatives
investigated by DDRWto renedi ate groundwat er

10.5 PREFERENCE FOR TREATMENT AS A PRI NG PAL ELEMENT

The sel ected renmedy satisfies the statutory preference for treatnent as a principal elenent
because it involves extraction and treatnent of contam nated groundwater. This treatnent
will permanently reduce the TW of the CCCs.
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Def ense Distribution Regi on West-Sharpe Site
Lat hrop, California
Responsi veness Sunmary

1.0 OVERVIEW

At the tine of the public coment period, Defense Distribution Region Wst (DDRW recomended
a preferred alternative in the Proposed Plan for renediation of groundwater at SHARPE in
Lathrop, CA. DDRWs recomended al ternative addressed the groundwater contam nation probl ens
at the site. The preferred alternative in the Proposed Plan for groundwater involved
extraction of contam nated groundwater, treatnent using air stripping, and disposal to the
foll owi ng:

1. Surface water,
2. Water users (i.e., local industry and agriculture), and
3. Evaporation/infiltration pond with connector/injection wells.

Based on comments received during the public comment period, DDRWconcl uded that residents
near SHARPE have no significant concerns regarding the selection and/or inplementation of any
of the alternatives investigated by DDRWto renedi ate contam nated groundwat er.

2.0 BACKGROUND ON COVWIN TY | NVOLVEMENT

Community interest in the SHARPE site dates to 1990 when SHARPE conducted the first technical
review commttee (TRC) neeting, at which representatives of the community were present. The
TRC nmeeting was part of the Public Involvenent Response Plan (PIRP), which was conpleted in
June 1989. The TRC Charter was finalized in June 1990, the sane nonth as the first TRC
neeting. The |last TRC neeting was held in Decenber 1990. There has been no significant
interest expressed by the community regarding the activities conducted at SHARPE.

3.0 SUWARY COF PUBLI C COWENTS AND AGENCY RESPONSES

Comment s rai sed during the SHARPE public comment period for groundwater renedi ation are
sunmari zed bel ow. The comrent period was from February 6 to March 9, 1992.

1. Ms. EHeanor Ranbs, of French Canp, CA, called SHARPE to express concern about the
potential for her groundwater to be contam nated as a result of activities conducted by
SHARPE.

DDRW Response: The commentor was notified by the SHARPE Envi ronmental Protection Speciali st
that contam nation was not noving in her imediate direction.

2. M. Karen Duke, of Lathrop, CA questioned the need to extract groundwater and why
affected residents could not use bottled water. She al so questioned the approach of
using air stripping as a treatnent alternative when contam nants were transferred from
the water to the air. In addition, she asked what the difference was between
contam nants ingested with water or inhaled by breathing.

DDRW Response: The EPA requires that the contaninated groundwater be renediated to | evels
whi ch are protective of human health and environnent and that are conpliant with applicable
or relevant and appropriate requirenents (ARARs). The remediation of groundwater to reduce
level s of volatile organic conpounds (VOCs) in the groundwater is necessary to |lower the site
ri sks associated with ingestion of groundwater.

Air nmodeling was perforned to assess risks associated with TCE em ssions and concl uded t hat
no significant risks were associated with the treatnment systens. The systemto be installed
in the Central Area will have an offgas treatnent systemto renove TCE fromair enissions
prior to releasing themto the atnosphere. Additionally, previous studies conducted at the
site were unable to detect TCE in air downwi nd of the air strippers.



3. During the public neeting, M. John Bingham Cty Manager, Gty of Lathrop, CA expressed
concerns regarding the disposition of treated groundwater. He asked if the U S.
Covernnent could cooperate with the Gty of Lathrop, which will be in critical need of
water within the next few years. He also asked if the water could be used for irrigation.

DDRW Response: In the neeting, Tracie Billington of the California Departnent of Toxic
Substance Control, stated that The Departnment of Health Services Ofice of Drinking Water has
specific restrictions on the reuse of treated groundwater for consunption. However, they nay
al | ow consunption in cases where no other reasonable alternatives exist. |If the water were
to be reused for consunption, additional regulations would have to be conplied with. Canilla
WIllianms of the Central Valley Regional Water Quality Control Board (CVRWXB) stated that the
board has a preference for water being reused/recycled. The project teamis actively
investigating potential opportunities for using treated water for irrigation.

4, M. Rck Reilla, a land owner east of SHARPE, expressed concern about TCE enissions from
the air stripper and the added i npacts of the new systembeing installed in the Central
Ar ea.

DDRW Response: Air nodeling was perforned to assess risks associated with TCE em ssions and
concl uded that no significant risks were associated with the treatnment systens. The system
to be installed in the Central Area will have an offgas treatnent systemto renove TCE from
air emissions prior to releasing themto the atnosphere. Additionally, previous studies
conducted at the site were unable to detect TCE in air downw nd of the air strippers.

5. In a March 6, 1992 letter, CVRWXB provided witten comrents regardi ng an outstandi ng
concern about cleanup |evels.

DDRW Response: That concern has been addressed and incorporated into this ROD. DDRW
addressed CVRWXB's concern during the regul atory agency negotiation of the ROD and is
reflected in Tables 8 and 9 in the Substantive Waste Di scharge Requirenents and in the text
of the ROD.

4.0 RENAI NI NG CONCERNS

None.



ATTACHVENT
COVMUNI TY RELATI ON ACTI VI TI ES AT SHARPE
Community relations activities conducted at SHARPE to date include the follow ng:
1. Preparation of a PIRP,
2. Establishnent of a TRC charter,
3. TRC neeting held in June 1990, and
4. TRC neeting held in Decenber 1990.

SUBSTANTI VE WASTE DI SCHARGE REQUI REMENTS FOR LAND DI SPCSAL DEFENSE DI STRI BUTI ON REG ON VEST,
SHARPE 6 NOVEMBER 1992

The United States Defense Logistics Agency, Defense Distribution Region West (DDRW, Sharpe,
hereafter referred to as D scharger, in order to nmeet the provisions contained in Dvision 7
of the California Water Code and regul ati ons adopted thereunder, shall conply with the

foll owi ng:

A.  Discharge Prohibitions:

1. Bypass or overflow of untreated or partially treated waste i s prohibited.

2. Discharge of waste classified as 'hazardous' or 'designated' , as defined in Sections
2521(a) and 2522(a) of Chapter 15, Division 3, Title 23, California Code of Regul ations,
is prohibited. 3. Discharge in violation of State Board Resol ution 68-16 (Anti-
Degradati on Policy) is prohibited.

4. Discharge shall occur only to the followi ng:

a. Approved industrial or municipal reuse.

b. Approved on-site | and disposal using:
i. Injection Vells.
ii. Percolation Pond.

c. South San Joaquin Irrigation District Canal (National Pollutant D scharge Elimnation
System permt).



B. Effluent Limtations:

1. The discharge of effluent in excess of the following limts is prohibited
Maxi mum Mont hl y
Dai |l y Medi an

Conpound Units Concentration Concentration

Tetrachl or oet hyl ene (PCE)[ 1] ug/ | 1 0.5

Trichl oroet hyl ene (TCE)[ 1] ug/ | 1 0.5

Total Volatile Organic

Constituents (VQOCs)[ 2] ug/ | 5 1.0

Arsenic ug/ | 5 or background

Sel eni um ug/ | 5 or background

Nitrate ny/ | 10 or background

Br onaci | ug/ | 90 90

Benzene ug/ | 1.0 0.5

BTXE] 3] ug/ | 5 0.5

1 EPA Method 502.2 with a detection limt of 0.01 wug/l or less. If the Daily Maximumis

exceeded, an additional sanple(s) nust be collected and anal yzed within the same nonth to
denonstrate that the nonthly medi an has not been exceeded.

2 Total VOCs will be the sumof all hal ogenated EPA Met hod 502.2 (detection limt of 0.01

ug/l) constituents, including PCE and TCE

3 Benzene, Tol uene, Xylene and Ethyl benzene (BTXE)

2. The pH of the treated ground water shall be between a pH of 6.5 and 8.5 or equivalent to
the pH of the receiving ground water.

3. Additional effluent limtations nay be required based upon anal ysis results obtained
after commencenent of the full scale operation. These anal yses may be necessary to
assure the protection of the receiving ground water fromthe disposal of the treated
ground water, in conpliance with the Anti-Degradati on Policy.

4. The best availabl e technol ogy (BAT) for renoval of VOCs shall be enployed. Air stripping
has been determned to be the BAT for VOCs in ground water at DDRW Sharpe

C. Discharge Specifications

1. The Discharger's ground water treatnent system (GMS) in the North and South Bal | oon and
Central Areas consists of ground water extraction fromthe A B and C Zones and treat nent
with air stripping colum(s). In the Central Area, the treated ground water fromthe A
Zone, which contains el evated |levels of arsenic, seleniumand nitrates, will be
di scharged by reinjection into the A Zone and by on-site ponding. The treated ground
water fromthe B and C Zones will be discharged by reinjection into the B and C Zones and
by pondi ng.

2. Prior to beginning full scale operation of the Central Area GMS, the D scharger shal
performthe follow ng:

a. Potable Water Start-up Phase (PWSP)
b. Treatnent Perfornmance Eval uati on (TPE)
c. Prove-Qut Phase (POP) of System
d. Full Scale Operation (FSO
3. During all phases of operations, the D scharger shall conply with the follow ng:

a. Neither the treatment nor the discharge shall cause a nuisance or condition of
pol lution as defined by the California Water Code, Section 13050.



b. The discharge shall not cause degradati on of any water supply.

c. Any collected screenings, sludges, and other solids renmoved fromliquid wastes
shal | be disposed of in a manner consistent with Chapter 15.

The di scharge of treated ground water fromthe Central Area GMS shall not exceed the
design capacity determ ned during the POP of the Systemw thout prior approval fromthe
Board, Departnent, and the US EPA

During the initial period, not to exceed three nonths, of the FSO the D scharger will
enpl oy operational procedures to prevent excursions fromthe effluent limts listed in
paragraph B.1. Qperational procedures may include the follow ng:

a. Blending of waste streans fromthe North and South Balloon Treatnent Plants with
the Central Area Treatnent Plant.

b. Aeration of the waters prior to discharge to or in the percolation pond for the
Central Area treated ground water.

c. Industrial or municipal reuse.
Provi si ons:

The Di scharger is require to report on all phases of operation to the Board, Departnent,
and the US EPA. Al phases of operation nust be described in detail in the Renedial
Desi gn/ Renedi al Action (RD'RA) Report(s) for the ground water renedial action.

The Di scharger shall conply with the attached Monitoring Program which is part of these
substantive waste di scharge requirenents, and any revisions thereto as ordered by the
Board, Departnent, and the US EPA

The Di scharger shall notify the Board, the Departnent and the US EPA within 24 hours of

any unschedul ed shutdown of the Sharpe GMS. This notification shall include the cause

of the shutdown and the corrective action taken (or proposed to be taken) to restart the
system

The Di scharger shall notify the Board, the Departnent and the US EPA i medi ately, during
norrmal working hours via tel ephone, and at |least within 24 hours of any spill of
untreated water. This notification shall include the size and cause of the spill, any

i medi ate danage to the environnment, any corrective/cl eanup actions taken and/ or

addi tional nonitoring proposed.

The Di scharger shall submt to the Board, the Department and the US EPA quarterly
operation reports by the 15th day of the second nonth following the quarter. These
operational reports shall contain a sunmary of the operating paraneters, operation and
mai nt enance (&) activities, and a summary of any shutdown or spill events that occurred
during the quarter.

The system eval uati on shall be described in the Quarterly G ound Water Mnitoring
Report(s). The evaluation shall consider:

a. Water levels and water quality data fromthe perfornmance nonitor wells for the
extraction systemto denonstrate that the capture zones of the extraction system
mai ntai ns hydraulic control, to the naxi nrumextent feasible, of the VOC pl une
exceedi ng the aquifer cleanup |evel.

b. Water levels and water quality data fromthe perfornance nmonitor wells for the
injection systemto nonitor the hydraulic effects on the ground water flow
patterns and to denonstrate whether or not the discharge of treated ground water
degrades the receiving water quality.



10.

11.

c. Qperational procedures for optimzation of the ground water extraction and
i njection systens.

The Di scharger shall submt to the Board, the Department and the US EPA, an Annual Report
whi ch summari zes the findings of the previous four quarters and shall make
recomendations for optimzation of the extraction and treatnent systens, including
changes in &M and ground water nonitoring, if necessary.

The Di scharger shall conmply with the "Mnitoring Programt, dated 6 Novenber 1992, which
are attached hereto and by reference a part of these substantive requirenents. The
Monitoring Programwill be incorporated into the conprehensive site-wi de ground water
nonitoring programfor the North and South Balloon and Central Areas.

The Di scharger shall report pronptly to the Board, the Departnent and the US EPA any
mat eri al change or proposed change in the character, |ocation, or volune of the
di schar ge.

In the event of any change in ownership of land or waste discharge facilities presently
owned or controlled by DDRW Sharpe and associated with the ground water cleanup of the
DDRW Sharpe site, the Discharger shall submt, within 180 days prior to transfer of
land, a fornmal application for Waste Di scharge Requirenents to the Regional Board. In
addition, the Discharger shall notify at that tinme the succeedi ng owner or operator of
the exi stence of these substantive requirenments by letter, a copy of which shall be
forwarded to this office.

A copy of these substantive waste di scharge requirenents shall be kept at the discharge
facility for reference by operating personnel. Key operating personnel shall be
famliar with its contents.

Both the Board and the Discharger will periodically review these substantive waste

di scharge requirenments and may propose revisions prior to the five year Record of
Deci sion (ROD) review. However, should significant changes be required to any of the
treatment systens, then these changes nmay be done through a ROD amendnent.



MONI TORI NG PROGRAM
FOR LAND DI SPCSAL
DEFENSE DI STRI BUTI ON REG ON WEST, SHARPE
6 NOVEMBER 1992

The followi ng Monitoring Programcontains the mninumnonitoring requirenments necessary to
determ ne conpliance with the Substantive Waste D scharge Requirenents. Mnitoring
requirenents are established for four (4) different phases of the ground water treatnent
system (GMS): the potable water start-up phase (PWSP), treatnent perfornmance eval uation
(TPE) phase, proveout (POP) phase, and full-scale operation (FSO phase. In addition
nonitoring requirenments are established to determne if reinjection of the treated ground
water will degrade the receiving water

Al nonitoring samples will be 'grab' type sanples, except for extraction and injection rates
and total volune, which will be continuous, and water |evel neasurenents, which will be

i nstantaneous at the tine of neasurenent. Sanples will be collected at one of the follow ng
frequency schedul es or as agreed upon through the Renedi al Design approval process:

Sanpl i ng Frequency Definition

A At initiation of start-up and once every hour to end of test.

B A mni mum of three shall be collected throughout the test, including a
baseline, if appropriate, and at the md-point and at the end of the
test.

C At start-up and at end of POP.

D A mni mrum of four throughout the test, including at the beginning and

at the end of the test, however the total collected shall not
exceed ei ght.

E Weekly for first nonth and twice a nonth thereafter

F Monthly for the first quarter and quarterly thereafter
POTABLE WATER START- UP PHASE (PWBP) MONI TORI NG
The objectives of this phase are to deternmine if the system conponents are operating
correctly, if the systemleaks and to determine the injection capacity of the injection well
usi ng potable water.

Injection Wl s

During the injection of potable water into the injection well, the followi ng nonitoring
program shall be conducted on the injection wells:

Constituents Units Sanmpl i ng Frequency
Injection Rate gpm D
Vol ume of Injected Water (Cumul ative) gal | ons End of Test

Performance Monitor Wlls for Injection System

The performance nonitor wells for the injection systemshall be nonitored during the
injection of the potable water as follows:



Constituents Units Sanpl i ng Frequency

G ound Water El evation ft (nsl) A

TREATMENT PERFORMANCE EVALUATI ON ( TPE)

The obj ectives of this phase are to nonitor the extraction well(s) perfornmance and to
determ ne the effectiveness of the treatment systemto neet the treatnment objectives.
Injection of the treated ground water during the TPE is prohibited. The follow ng sanpling

frequency schedules will be used for the various nonitoring |ocations:

Treat nent System

During the TPE phase of the GMS, the follow ng anal yses shall be conducted at both the
influent and effluent points of the treatnent system

Constituents Units Sanmpl i ng Frequency
Vol atil e Organics ug/ | B

(Met hod 601/602 for the influent and
Met hod 502.2 for the effluent)

Total Dissolved Solids ny/ | B
El ectrical Conductivity nmhos/ cm B
pH pH units B
Tenperature For C B
Fl ow Rate gpm B
Vol ume of Treated Water (Curul ative) gal | ons End of Test

Extraction Wlls

Each of the extraction well(s) shall be nonitored for the follow ng during the TPE
Constituents Units Sanmpl i ng Frequency
Extraction Rate gpm B

Performance Monitor Wlls for Extraction System

The performance nonitor wells for the extraction systemshall be nonitored
for the follow ng during the TPE:

Constituents Units Sanmpl i ng Frequency
G ound Water El evation ft (nsl) B
PROVE- OUT PHASE (POP) MONI TORI NG

The objectives of this phase are to characterize the influent and effluent streans, determ ne
the treatment efficiencies of the treatnent system and nonitor the perfornmance of the
extraction and injection wells. The Discharger shall provide a letter report after

conpl eting the POP which provides the analytical results fromsanples collected during the
POP and describes any actions taken during the POP to inprove the perfornmance of the
treatnment system The follow ng sanpling frequency schedules will be used for the various
nmonitoring locations: Treatment System



VOC anal yses shall be conducted on influent and effluent water sanples fromthe air stripping
t ower .

Constituents Units Sanmpl i ng Frequency
Vol atile Organic ug/ | C

(Met hod 601/602 for the influent and
Met hod 502.2 for the effluent)

El ectrical Conductivity nmhos/ cm C
pH pH units o
Tenperature For C C
Fl ow Rate gpm C
Constituents Units Sanmpl i ng Frequency
Vol ume of Treated Water (Curul ative) gal / day C

Extraction Wlls and Extraction Performance Mnitor Wlls

During ground water extraction, each of the extraction wells and perfornmance nonitor wells
for the extraction systemshall be nonitored as follows:

Constituents Units Sanmpl i ng Frequency
Vol atil e Organics ug/ | C

(Met hod 601/602 for the influent and
Met hod 502.2 for the effluent)

El ectrical Conductivity nmhos/ cm C
pH pH units o
Tenperature For C C
Extraction Rate gpm End of Test

(Extraction Wells Only)

Vol ume of Extracted Water (Cunul ative) gal | ons End of Test
(Extraction Wells Only)

Injection Wlls

During the injection of treated ground water into the injection well, the follow ng
noni toring programshall be conducted at each injection well:

Constituents Units Sanmpl i ng Frequency
Injection Rate gpm D
Vol ume of Injected Water (Cumul ative) gal | ons End of Test

Injection Performance Mnitoring Wlls

The following shall be nonitored in all of the perfornmance nonitor wells for the injection
system



Consti t uent Units Sanpl i ng Frequency

Vol atil e Organi cs (Method 601) ug/ | D

El ectrical Conductivity nmhos/ cm D

Consti t uent Units Sanmpl i ng Frequency
pH pH units D

Tenperature For C D

G ound Water El evation ft (nsl) D

FULL SCALE OPERATI ONAL (FSO PHASE MONI TORI NG

The objective of this phase is to operate the Central Area ground water treatnment systemin
the nost optinal nmanner and to conply with the effluent limts in the waste discharge
requirenents. The following sanpling frequency schedules will be used for the various

noni toring | ocations:

Treat nent System

During the FSO the followi ng anal yses shall be conducted at the influent and effluent points
of the GMS. Each interruption of the GMS, greater than 72 hours in duration, shall require
that the D scharger begin nonitoring weekly for the first month prior to resum ng sanpling
twi ce a nonth.

Consti t uent Units Sanmpl i ng Frequency
Vol atil e Organics ug/ | E

(Met hod 601/602 for the influent and
Met hod 502.2 for the effluent)

El ectrical Conductivity nmhos/ cm E
pH pH units E
Tenperature For C E
Fl ow Rate gpm E
Vol ume of Treated Water (Curul ative) gal | ons E

Extraction Wlls

The extraction wells for the GMS shall include all present and future nonitoring as
designated in the ROYRA Report(s). These wells shall be incorporated into the quarterly
ground water nonitoring programand shall be nonitored as foll ows:

Constituents Units Sanmpl i ng Frequency

Vol atil e Organics ug/ | F
(Method 601)

Constituents Units Sanmpl i ng Frequency
Total Dissolved Solids ny/ | Baseline Only

El ectrical Conductivity nmhos/ cm Quarterly



pH pH units Quarterly

Tenperature For C Quarterly
Fl ow Rate gpm F
Vol ume of Extracted Water (Cunul ative) gal | ons F

Performance Mnitor Wlls for Extraction and Injection Systens

The performance nonitor wells for the extraction and injection systens shall be incorporated
into the quarterly ground water nonitoring programand shall be nonitored as foll ows:

Constituents Units Sanmpl i ng Frequency

Vol atile Organics ug/ | F
(Method 601)

Total Dissolved Solids ny/ | Baseline Only
El ectrical Conductivity nmhos/ cm Quarterly

pH pH units Quarterly
Tenperature For C Quarterly

G ound Water El evation ft (nsl) F

Injection Wl s

During the FSO the following nonitoring programshall be inplenmented at each injection well:

Constituents Units Sanmpl i ng Frequency

Injection Rate gpm Weekl y

Vol ume of Injected Water (Cunmul ative) gal | ons Weekl y

In addition, the RDYRA Report(s) shall include a table of the background concentrations for

the general mineral and specific netal constituents in the North and South Bal | oon Areas and
in the Central Area. This table shall be prepared using the existing site-w de data fromthe
Remedi al Investigation and shall be prepared for the injection area after collecting ground
wat er sanples fromthe performance nonitoring wells for the injection well field. These data
are required to develop a baseline for the mnerals and nmetals concentrations in each of the
wat er bearing zones and are needed to determne if injection of the treated ground water
degrades water quality. The D scharger nust also collect and anal yze for VOCs (Mt hods

601/ 602), as a baseline, at each injection well and perfornmance nonitor well for the
injection systemprior to start up of the injection.

The Di scharger shall collect sanples fromthe influent and effluent at the North and South
Bal | oon and Central Area Treatnment Plants for a mninmumof two quarters. These sanples shall
be anal yzed for general mineral and specific netal constituents. The analytical results from
the treatment systens are needed to determine if treatnment has an inpact on water quality.

The Di scharger shall anal yze the above sanples for dissolved nmnerals and netals. Ranges of
background concentrati ons for each of the follow ng constituents shall be listed in the
tabl e:



Chl ori de Car bonat e Arseni c[ 2] Manganese[ 1]

Sul fate Bi car bonat e Cal ci unf 1] Pot assi unf 1]
Nitrate Alkalinity Copper|[ 1] Sel eni unf 2]
Total Dissolved Har dness I ron[ 1] Sodi unj 1]
Sol i ds (as CaC] 3]) Magnesi unf 1] Zinc[ 1]

1 Inductively Coupled Argon Plasnma Atom ¢ Em ssion Spectroscopy (1 CAP) may be used for
anal ysis of these constituents (Mthod 6010)

2 Atomic Absorption (Method 206.3 for Arsenic and Method 270.3 for Sel eni un

The ground water surface elevation (in feet, nsl) in all wells shall be neasured on a
quarterly basis and used to deternmine the nagnitude and direction of ground water flow. This
information shall be displayed on a water table contour map.

QUALI TY CONTRCOL SAMPLES

For quality control purposes the D scharger shall collect and have anal yzed one sanpling

bl ank and one duplicate for every twenty sanples or for every group, whichever is |ess,

coll ected and anal yzed. Each of these quality control sanples shall be analyzed for the sane
paraneters as the other sanples collected.



