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STATEMENT COF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected renedial action for the Oxidati on Lagoons Qperabl e
Unit at the SAAD facility in Sacramento, California, which was chosen in accordance with The
Conpr ehensi ve Environnental Response, Conpensation, and Liability Act of 1980 (CERCLA), as
anended by The Superfund Anendnents and Reaut horization Act of 1986 (SARA), and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). The
basis for this decision is docunented in the admnistrative record for this site, which

i ncl udes, anong ot her docunents:

. The Oxi dati on Lagoons Qperable Unit Feasibility Study (QUFS) which contains site
investigation data, the Public Health Evaluation, and an analysis of renedial
alternatives,

. The Proposed Plan (PP), dated April 1992, which sumarizes the preferred cl eanup
alternative, conpares the preferred alternative with several other alternatives, and
invites public participation,

. Sunmmari es of public coments on the QUFS and the PP, including the Arny's response
to coments.

The purpose of this Record of Decision (ROD) is to set forth the renedial action to be conducted
at SAAD to renedy soil contam nation associated with the Oxidation Lagoons. This is the third
of several potential renedial actions addressing soil and groundwater contam nation that may be
conducted at SAAD. Subsequent RCDs will address other potential threats posed by the site, both
on and off site. A final conprehensive ROD will address the entire SAAD facility prior to

SAAD s closure in 1997.

The U.S. Environmental Protection Agency Region | X (EPAIX) and the State of California
[California EPA: Department of Toxic Substances Control (DTSC) and Central Valley Regional
Water Quality Control Board (CVRWNXCB)] concur with the sel ected renedy.

ASSESSMENT OF THE SI TE

The Oxi dati on Lagoons Operable Unit includes four Oxidation Lagoons, the Drainage Ditches, and a
portion of Ad Mrrison Geek. An investigation by the U S. Arny showed that soils in the

Oxi dation Lagoons Operable Unit have been contaminated by netals. Metals identified at
concentrations above background | evel s are antinony, arsenic, cadm um chrom um cobalt, copper,
| ead, nercury, nickel, silver, and zinc.

Contami nation in the | agoons appears to extend laterally to the internediate | evel of the berns
whi ch surround each lagoon. The lateral extent of contamination in the Drainage Ditches is



approxinmately 6 feet wide, and the total length of the ditches. The |ateral extent of
contamination in Add Mrrison Creek is about 30 feet wide, and extends from approxi nately 50
feet east of the eastern Drainage Ditch to Caroline Drive. The vertical extent of contam nation
is about 2 feet in the |agoons, and about 3 feet in the ditches and the creek

The Oxi dati on Lagoons Operable Unit does not include groundwater. Conparison of soi
contami nants with the types of contam nants present in groundwater indicates that the Oxi dation
Lagoons Unit is not currently a source of groundwater contam nation found at SAAD

A baseline health risk assessnent was conducted to evaluate the current and potential future
ri sks posed by the contami nation at the Oxidation Lagoons Qperable Unit if no cl eanup occurs.
The health risk assessnent found that arsenic, cadm umand | ead pose the greatest potentia
threat to human health, due to their toxicity and concentrations. deanup |levels based on
potential health risks and on protection of groundwater were then established for arsenic,
cadmumand |l ead. The cleanup |levels were determ ned based on additive risk and Applicable or
Rel evant and Appropriate Requirenents

Actual or threatened rel eased of hazardous substances fromthis site, if not addressed by
i npl enenting the response action presented in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

DESCRI PTI ON COF THE SELECTED REMEDY

The Arny intends to clean up the Oxi dati on Lagoons Operable Unit so that the public is not
exposed to toxic chemcals fromthe site. This ROD addresses the principal threat at the

Oxi dation Lagoons site by renoving the contaminants present in the soil. Renoval of
contaminants in the soil will reduce the potential for: future mgration of contam nation from
the soil to groundwater; public exposure to contami nation frominhalation or ingestion of
fugitive dust containing contam nants; and public exposure to contami nation due to direct
contact or ingestion of contam nated soil. These pathways represent the primary potenti al
present and future risks to public health. Inhalation or ingestion of fugitive dust by the
nearest off-site business and residence is presently a potential risk. Exposure to

contami nati on due to groundwater ingestion, or direct contact or ingestion of contam nated soi
are potential future risks.

The sel ected renmedy for cleaning up the soil at the Oxidati on Lagoons Operable Unit is conposed
of: excavating contam nated soil; treating soil in an on-site washing unit; backfilling the
excavation with remedi ated soil; treating the soil-wash rinsate on site to precipitate netals
and reclamation of nmetals fromthe de-watered sludge or off-site disposal of the sludge. The
sel ected renedy incl udes:

. Excavating soil that contains |evels of arsenic, cadmum and/or |ead above cl eanup
| evel s.
. Renmoving netals fromthe soil by mxing it with a washing reagent for a sel ected

reaction tine.

. Sanpl i ng the washed soil to assess the effectiveness of the cl eanup. Renedi ated soi
then will be used to backfill the excavation.

. Treating the soil-wash rinsate on site using a chenical precipitant.

. De-wat ering the sludge containing the precipitated netals on site, and di sposi ng of

it at an off-site facility permtted to receive hazardous waste or recovering the
precipitated netals at an offsite netal reclanmation unit. Al though reclanation of
the sludge is preferred to off-site disposal, the decision will be based on the
cost, the concentration of metals in the sludge, the total quantity of sludge, and
the availability of a market for netals recycling

. Sanpling the treated rinsate to assess its quality. Treated rinsate will be
di scharged to the sanitary sewer.



. Conpl eting the excavation and treatnent within six to nine nonths after contractor
sel ection.

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy utilizes pernmanent solutions and alternative
treatnent technol ogies, to the nmaxi mum extent practicable, and satisfies the statutory
preference for renedi es that enploy treatment that reduces toxicity, nobility, or volunme as a
principal elenent. Because the renedial action will not |eave hazardous residuals on site above
heal t h-based | evels and will be conpleted after approxinmately six to nine nonths of operation
the five-year reviewwll not apply to this action.
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1 SITE NAVE, LOCATION, AND DESCRI PTI ON
1.1 Location

The Oxidati on Lagoons Operable Unit is part of the Sacramento Arny Depot (SAAD) nmilitary
facility owned by the U S. Arny. The SAAD facility is located at 8350 Fruitridge Road, in the
Cty and County of Sacranento, California. SAAD |lies approximately 7 mles southeast of downtown
Sacranento (Figure 1), and is bound by Fruitridge Road on the north, Florin-Perkins Road on the
east, Elder Creek Road on the south, and the Southern Pacific Railroad tracks on the west. The
facility enconpasses an area of 485 acres.

The four xidation Lagoons, each covering approximately 0.5 to 0.75 acres, are located in the
sout hwest quadrant of the SAAD facility, north of the Burn Pits and east of Caroline Drive.
North of the |lagoons are the Drainage Ditches and A d Mrrison Creek. The Operable Unit
includes the four |agoons, the Drainages Ditches, and a portion of Ad Mrrison Ceek. Asite
map of the SAAD facility, showing the |ocation of the Oxidati on Lagoons Qperable Unit with
respect to the other Qperable Units and site features, is shown on Figure 2

1.2 Site Description

Past and present activities conducted at SAAD i nclude el ectro-optics equi pnent repair, the

ener gency nanufacture of parts, shelter repair, netal plating and treatnent, and painting. The
netal plating and painting operations are likely the primary on-site waste generating
activities.

In addition to the Oxidati on Lagoons, past and present surface and subsurface storage units and
other structures at the site include: several underground and above-ground storage tanks;
unlined burn pits; a battery disposal area; areas where pesticides were m xed or pesticide rinse
wat er may have been discharged to the ground surface; and an area used for firefighter training
wher e fl ammabl e hydrocarbons were reportedly burned on the ground surface. Several of these
areas have rel eased contaminants into the soil and/or groundwater at SAAD, and are bei ng
investigated and cl eaned up as separate Qperable Units. Areas where contam nants have been found
at SAAD are discussed in nore detail in Section 2.

1.3 Denography

In 1987, 76 people were living on the SAAD facility, and 56,398 people were living off site,
within 2 to 3 miles of SAAD. Data for the working popul ations on and around SAAD in 1987 are
not available. 1n 1984, 3,430 people worked on the SAAD facility and 20,710 worked off site,
within 2 to 3 mles of SAAD

1.4 Land Use

SAAD is surrounded on all sides by land currently zoned as commercial/light industrial property.
Wthin 2 to 3 miles of SAAD, the areas that are primarily low to nediumdensity residential are
nort hwest, west, and southwest of the site. The areas south, east, and north of SAAD are
primarily industrial.

1.5 dinatol ogy

Climate at SAAD is classified as "Mditerranean”, hot summer (Koppen Systen), w th nean
tenperatures of 30 to 40 degrees Fahrenheit in January, and 90 to 100 degrees in July. Average
relative humdity in January ranges from80 to 90 percent, and from50 to 60 percent in July.
Generally, 85 to 95 percent of the annual precipitation occurs in winter. The estinated nean
annual precipitation at the site is 17 inches, and the estimated nean evaporation is 73 inches

1.6 Regional Topography

SAAD is located in the Central Valley of California, a broad, flat valley that |ies between the
Sierra Nevada to the east and the Coast Ranges to the west. The youngest sedinents (as old as 5
mllion years) underlying SAAD were deposited by the Anerican River as its course neandered
across the valley floor, and, to a | esser extent, by Mrrison Oreek. Consequently, the

t opography at SAAD is relatively flat. The slope of the land surface is approxinmately 0.13



percent to the west, with ground surface elevations ranging from36 to 42 feet above nean sea
I evel

1.7 Surface Water Hydrol ogy

SAAD is situated within the Morrison Creek drai nage basin. Mrrison Creek originally flowed from
east to west through the | and now occupied by the SAAD facility. Wen SAAD was constructed, the
Arny re-routed Morrison Creek so that it flowed along the facility boundary around the south
side of the facility, rather than through it. The floodplain for the re-routed Mrrison O eek
extended approxinmately half a mle north of the creek, onto the SAAD facility. The creek

di scharges into two overflow basins of the Sacranento and Amrerican R vers, and ultimately
enpties into the Sacramento River.

In 1958, 7,900 linear feet of flood-control dikes were constructed along the re-routed portion
of Morrison Creek, and in 1986, the new channel was wi dened and deepened. The re-routed portion
of Morrison Creek is currently capabl e of handling 100-year flood events, so SAAD i s not
considered to be on the floodplain at this tine. The old channel of Mrrison Creek is currently
dry during nost of the year. This channel bisects the facility fromeast to west and is
referred to as "Ad Mrrison Ceek".

Drai nage of the SAAD facility is mainly overland flow to Mirrrison Oreek and nan-nade diversion
structures. Morrison Oreek al so receives surface runoff fromother industrial and agricultura
sites which are located along its course, and pernmitted di scharges fromindustries.

A study of the SAAD facility indicates that 0.52 acres of wetlands currently exist within the
Oxi dation Lagoons Operable Unit, along O d Mrrison O eek.

1.8 Ceol ogy

SAAD is located in the Geat Valley of California, a broad asymmetric trough filled with a thick
assenbl age of flat-lying marine and non-nari ne sedi nents. The nost recent fornations deposited
in the Geat Valley are nonnmarine sedi nents derived fromthe Sierra Nevada foothills and
nountai ns on the west side of the valley and fromthe Coast Ranges on the east side of the
val l ey. The sedinments are carried out of the nmountains and deposited by a series of |arge and
smal | rivers. Sedinments under SAAD have been largely derived fromthe Sierra Nevadas, and have
been deposited by the Anerican R ver as it has nmeandered back and forth across the valley fl oor

The upper 250 feet of sedinments under SAAD is conprised of interbedded sands, silts and clays
with some coarse gravels underlying the north side of the facility at an approxi mate depth of 40
feet. The identification of horizontal and vertical boundaries of formation is extrenely
difficult in alluvial environments such as that encountered at SAAD. (O der buried stream
channel s exist at various locations and depths in the area. These streans have deposited
materials ranging in size fromgravel down to clay as they nmeandered back and forth. Miltiple
di sconti nuous hardpans (cenented clays), representing buried ancient soil horizons, exist

t hroughout the site.

1.9 Hydrogeol ogy

SAAD is underlain by a series of alluvial aquifers which provide water to residences,
industries, and agricultural properties in Sacranento County. The California Departnent of Water
Resources has divided the groundwater in the area into two hydraulically isolated sections, the
superjacent (upper) series located formapproximately 80 to 250 feet in depth under the site and
t he subjacent (lower) series |ocated deeper than approxi mately 250 feet under the site. The
primary water-produci ng aquifers are in the subjacent series, although many wells in the
surroundi ng area draw water fromthe superjacent series. Goundwater contam nation under the
SAAD facility has been found in three discrete, relatively thin, strata |ocated wi thin the upper
portion of the superjacent series, approxinmately 80 to 200 feet bel ow ground surface.

G oundwat er contam nati on extends off site to the southwest of the SAAD facility. The latera
extent of groundwater contam nation is currently being investigated, but appears to extend
approxi mately 1,000 feet southwest of SAAD. Industries and residences in this area use Gty
water fromnunicipal wells located at |east 3/4 nile from SAAD

1.10 Natural Resources



Except for groundwater, which is an extrenely inportant resource throughout the Central Valley,
other natural resources on the site are mninal. The Arny Corps of Engi neers does not consider
the wetlands at SAAD to be high quality wetlands because they provide mininmal wetland functions
and habitat values. The Arny plans to restore the wetlands areas foll owi ng renedi ation by
restoring the relict channel of Morrison Creek to its original grade and by revegetating the

i npacted wetland areas with seed source material fromareas of old Murrison Creek that are
currently jurisdictional wetlands. It is expected that there will be an overall benefit to
environnental quality by elimnating a source of contanmi nation to species in the area.

2 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

The Remedi al | nvestigations conducted at SAAD are a part of the U S. Arny Installation
Restoration Program (IRP). The Arny is the owner of the site and the | ead agency for
i npl enenting the environnental response actions.

In the late 1970s, the U S. Arny Depot Systens Command recommended that SAAD be included in the
Install ation Restoration Program (I RP). Consequently, in 1978 and 1979 the U S. Arny Toxic and
Hazardous Materials Agency (USATHVA) conducted a review of historical data to assess SAAD with
regard to the use, storage, treatnent, and disposal of toxic and hazardous materials. USATHVA
identified several areas of concern where further investigati on was warrant ed.

In early 1981, the Arny initiated an on-site investigation of soil and groundwater in the areas
of concern identified by USATHVA, including the Oxidation Lagoons, Burn Pits, Pesticide Mx
Area, Morrison Creek, and A d Mrrison Geek. Goundwater sanples collected during this
investigation indicated that volatile organic chemcals (VOCs) were present in groundwater under
t he sout hwest corner of SAAD. Based on the location of the VOCs in groundwater, the Burn Pits
appeared to be one of the main sources of groundwater contam nation in this area. The xidation
Lagoons were identified as an area contam nated with netals.

In late 1981, the Central Valley Regional Water Quality Control Board (CVRWXB) sanpled off-site
wel I's near the southwest corner of SAAD. VOCs were reported in sonme of the wells closest to
SAAD, and the Arny began working with the CVRMXCB to assess the source and extent of groundwater
contami nation. The U S. EPA and California Departrment of Health Services (DHS) subsequently
becanei nvol ved in the investigation of contam nation at SAAD, and SAAD was pl aced on the
National Priorities List (NPL), effective August 21, 1987 (52 Fed. Reg. 27620; July 22, 1987).

In Decenber 1988, the U S. Arny, the U S. EPA and the State of California signed a Federal
Facility Agreenent (FFA) under CERCLA Section 120 agreeing to address the entire facility,

i ncluding the contam nated groundwater and seven other areas of suspected contam nation on the
SAAD facility:

. Tank 2

. Oxi dati on Lagoons

. Burn Pits

. Bui | ding 320 Leach Field
. Pesticide Mx Area

. Firefighter Training Area
. Battery Disposal Well

The FFA also calls for a rigorous RCRA Facility Assessnent to identify other specific Solid
Wast e Managenent Units that need further characterization and cleanup. To expedite
investigation and cleanup of the individual sites, the seven areas |isted above and the on-site
groundwat er are each being treated as individual Qperable Units. These seven Qperable Units are
shown on Figure 2. Groundwater was the first Qperable Unit investigated, and is currently being
cl eaned up under a ROD signed in 1989. Contam nated soil at the Tank 2 Qperable Unit is

schedul ed to be cl eaned up next, under the provisions of a ROD that was signed in Decenber 1991.



Built in 1950, the Oxidation Lagoons received nost of the industrial and donestic wastewater
generated at SAAD until 1972. Donestic wastewater was treated in the sewage treatnent plant
prior to discharge to the | agoons. Concentrated, untreated rinse water generated by netal

pl ating operations was diluted with | arge volunmes of water and then directed to the | agoons.
Until 1968, this water was supplied by two on-site wells. In 1968, the wells were abandoned and
SAAD was connected to the Gty of Sacranento nunicipal water supply.

Currently, the four Oxidation Lagoons are not in use, and are dry. Vegetation is present in
three of the lagoons. The bottom of the southwest Oxidation Lagoon is void of vegetation
apparently due to hardpan soil exposed at the surface

As part of the IRP, the U S. Arny conducted additional soil assessnments at the Oxidati on Lagoons
in 1985, 1986 and 1990 through 1991. 1In 1991, the U S. Arny prepared a Renedial Investigation/
Feasibility Study (RI/FS) workplan in accordance with the FFA. The RI/FS eval uated the seven
Qperable Units. Based upon the RI/FS findings, four of these, including the xidation Lagoons
were recomended for operable unit feasibility studies (CQUFS)

The Oxi dati on Lagoons were recommended for an OUFS because: 1) heavy netals are present in the
near surface, and pose a threat for airborne mgration or mgration in surface water runoff; and
2) the Toxic Pits Ceanup Act (TPCA) is an Applicable or Rel evant and Appropriate Requirenent
(ARAR). TPCA requires that surface inpoundnents be closed as soon as feasible

An QUFS for the Oxidation Lagoons was prepared in 1991, and was revised March 13, 1992. As part
of the QUFS, the Arny prepared a baseline Public Health Evaluation (PHE) to estimate potentia
heal th and environmental risks that could results if no action was taken at the site. The PHE
indicated potential cancer and non-cancer health effects to an on-site resident fromnetals in
Oxi dation Lagoons soils. Details of the PHE are summarized in Section 6.

3 HGHLIGATS OF COWUNI TY | NVOLVEMENT

In June 1988, the Arny prepared a Community Relations Plan. |n August, 1991, the U S. Arny

i ssued a Proposed Plan (PP) for the Oxidati on Lagoons Qperable Unit. The plan consists of a

10- page fact sheet that was nailed to residents in the surrounding community. The plan describes
the site background, presents a summary of site contam nation, and di scusses health risks,
cleanup levels, and renedial alternatives. The plan also includes a |list of individuals who may
be contacted for additional information, lists the addresses of the infornmation repositories,
and announces the public comment period. The Arny al so placed notices in tw local daily
newspapers, the Sacranmento Bee and the Sacranento Union, for five days prior to the public
comrent period to outline the preferred renedial alternative and to announce the availability of
the QUFS and PP, as part of the Adm nistrative Record, for review and comment. The SAAD

Adm ni strative Record was | ocated at the following |local repositories: SAAD Visitor Contro
Center and the California State University, Sacranento, Library. The OQUFS and PP were al so

avail able for public review at the Sacranento office of the Departnment of Toxic Substances
Control (DTSC) and at EPA headquarters in San Franci sco

A public comment period was held from August 20 through Septenber 18, 1991. A public neeting was
hel d on August 20, 1991. Thirty-nine people, including comunity nenbers and representatives
fromthe Arny, U S. EPA DTSC, and CVRWMXB attended the public neeting. Seven oral questions
were received at the neeting. In April 1992, the U S. Arny revised and reissued the PP for the
Oxi dation Lagoons Operable Unit in order to include additional information on conpliance with
Land D sposal Regul ations that are applicable to the site. A second public comrent period was
held from May 9 through June 8, 1992. A second public neeting was held on May 27, 1992. No
witten comments were received during either public conmrent period.

Details of community involvenent activities and responses to official public coments on the PP
are presented in the Responsiveness Summary, which is in Part |11 of this ROD

In addition, the DISC adopted a Negative Declaration fulfilling the requirenents found under the
California Environmental Quality Act.

4 SCOPE AND ROLE OF OPERABLE UNIT WTH N SI TE STRATEGY

Since the Arny began investigating possible contam nation at SAAD, eight Operable Units have



been identified that may require renedi ati on (see Section 2, above). Four of the units, the
Oxi dation Lagoons, Tank 2, the Burn Pits, and On-site G oundwater, were recommended for QOUFS.
The other four units will be addressed in the overall site Feasibility Study as the inportant
site characterization informati on beconmes avail abl e.

The G oundwater OUFS was conpl eted on May 19, 1989, and on-site groundwater is currently being
renedi at ed under a ROD signed on Septenber 29, 1989. The OUFS for Tank 2 was finalized on
Cctober 1, 1991. A ROD for Tank 2 was signed in Decenber 1991, and renedial activities at Tank
2 are scheduled to begin in 1992. The QUFS for the xidation Lagoons was finalized on March 13,
1992. The QUFS for the Burn Pits is scheduled to be conpleted in 1992. Subsequent RODs wil |l
address other potential threats posed by the site. Also, there will be a final ROD that wll
conprehensi vely address all of the contam nated areas at SAAD.

The remedy selected in this ROD will address netals contam nation in soils at the Oxidation
Lagoons operable unit. These nmetals pose the principle risk through i ngestion of, or contact
with, the contam nated soil.

5 SUWARY OF SI TE CHARACTERI STI CS
5.1 Contam nation Sources

Soil fromthe ground surface to depths of approximately 18 to 36 inches beneath the Oxidation
Lagoons Qperable Unit (consisting of the four |agoons, the Drainage Ditches, and A d Mrrison
Creek) contain 11 heavy netals at concentrations that exceed site background concentrations.
The source of these netals appears to be waste water that was di scharged to the Oxidation
Lagoons and, subsequently, to the three Drainage Ditches and A d Mrrison Oeek. Mst of the
waste wat er appears to have been generated by el ectroplating operations at the Depot. These

el ectroplating wastes are |listed as FO06 wastes under the Resource Conservation and Recovery Act
(RCRA) (40 CFR 261.31).

5.2 Evaluation of Primary Contam nants

Soi|l sanple analytical results indicate that heavy netals are present in surficial soils of the
Oxi dation Lagoons. Seventeen netals were detected in at |east one sanple of the Oxidation
Lagoons soils; each of these plus five additional metals were detected in at |east one sanple
fromthe Drainage Ditches and dd Mrrison Creek. The estinmated volune of affected soil at the
Oxi dation Lagoons is approxi mately 12,000 in-place cubic yards (cy). The estinmated vol une of
affected soil at the Drainage Ditches and A d Mrrison Creek is 3,500 in-place cy. The 22
nmetal s detected are:

Many of these nmetals are naturally occurring in the soils at SAAD. Therefore, the area around
the Oxidati on Lagoons Operable Unit was studied to establish the nornmal (background)
concentration of each nmetal. El even of the detected netals were identified above background
level s: antinony, arsenic, cadm um chromum cobalt, copper, |ead, nercury, nickel, silver,
and zinc. Alist of these netals, the percentage of tines each was detected, the range of
concentrations reported by the anal ytical |aboratory, the range of background concentrations,
the relative nobility of each netal, and its classification as a carcinogen or non-carci nogen,
are presented in Table 1.

5.3 Location of Contam nants and Potential Routes of Mgration

The estimated | ateral extent of contam nation in the Oxi dation Lagoons is shown in Figure 3.
The extent was estimated based upon the postul ated maxi num operating water levels in the

| agoons, as approxi mated from topographi ¢ surveys. Contam nati on appears to extend laterally to
the internediate | evel of the berns which surround each | agoon. The |ateral extent of

contami nation in the Drainage Ditches is approximately 6 feet wi de, and extends al ong the total
length of the ditches. The lateral extent of contamination in Ad Mrrison Creek is about 30
feet wide, and extends from approxi mately 50 feet east of the east Drainage Ditch to Caroline
Drive. Based upon soil sanple analytical results, netals contamination in the |lagoons is
concentrated in the upper 2 feet of soil (Figure 4). The vertical extent of contam nation in
the Drainage Ditches and A d Mrrison Creek is about 3 feet.

Since netals are present in surface soils, airborne migration could occur in w ndbl own dust.



Individuals on site could be exposed via inhalation of the dust, or by directly contacting
surface soil during outdoor activities. Individuals off site could be exposed to wi ndbl own dust.

G oundwater, which is at a depth of about 80 feet beneath the unit, has not been affected by
nmetals fromthe Oxidation Lagoons. 1In the future, the netals could dissolve in infiltrating
rainwater and migrate downward to the underlying groundwater, and a resident or business having
a wel |l downgradient of the unit could be exposed. However, contam nants have only been detected
inthe top 18 to 36 inches of soil, which suggests that the potential for mobility into
groundwater is low. A nunerical nobility assessnent was perforned to estinate future novenent
of nmetals at the site. This assessnent indicated that the contamnants will nove approximately 2
to 6 feet vertically dowward over the next 100 years

6 SUWARY OF SITE RI SKS
6.1 Human Health Risks

As part of the OUFS, the Arny prepared a baseline PHE. This PHE was prepared to estinate, in
the absence of renedial action (i.e., the "No Action" alternative), the potential future risks
to human health by contam nants remaining in soil or |eaching through soil, mgrating in
groundwater, or released to the air. Table 2 presents definitions of key risk terns fromthe
PHE that are used in this section of the RCD.

6.1.1 Contam nants of Concern

The risk assessnment provides a list of contam nants based on the results of the Rl that were
found above detection Iimts or above natural background |evels. El even netals of potentia
concern were identified above background | evels and appeared to originate fromthe Oxidation
Lagoons, Drainage Ditches, and Ad Mrrison Creek. The PHE estinated the risk posed by all 11
netals. The followi ng three nmetals are the primary chem cals of concern based on the estimated
health risks and on the frequency of detection

. Arsenic: dassified as a Goup A carcinogen (known human carci nogen)

. Cadmium Cassified as a Goup Bl carcinogen (probable human carcinogen, limted
human dat a)

. Lead: classified as a Goup B2 carci nogen (probable human carci nogen, no hunman
data). The nost notable effect of |ead exposure is decreased neurol ogi ca
devel opnent in children
6.1.2 Exposure Assessnent

Four exposure points were considered for the PHE

. a hypot hetical residence constructed on site at the Oxidation Lagoons follow ng
cl osure of SAAD;

. a hypot hetical residence constructed on site at the Drainage Ditches and dd
Morrison Oreek follow ng closure of SAAD

. the nearest off-site business downgradi ent fromthe Oxidati on Lagoons operabl e unit
whi ch has a well; and
. the nearest off-site residence downgradient fromthe Oxi dati on Lagoons operable unit

whi ch has a well.

The first two exposure scenari os were sel ected because SAAD is scheduled to close in the future
and the site could be re-zoned and used for residential developnent. Future residentia

devel opnent is considered unlikely, but is a health-conservation assunption. The latter two
exposure points presently exist. The approxinate |locations of the current off-site receptors are
shown on Figure 2.



TABLE 2
DEFI NI TIONS COF RI SK TERMVS

Carci nogen: A substance that, with long termexposure, may increase the incidence of cancer

Chronic Daily Intake (CDI): The average amount of chenmical in contact with an individual on a
daily basis over a substantial portion of a lifetine.

Chroni c Exposure: A persistent, recurring, or |long-termexposure. Chronic exposure nay result
in health effects (such as cancer) that are delayed in onset, occurring |ong after exposure
ceased

Exposure: The opportunity to receive a dose through direct contact with a chem cal or nedi um
contai ning a chem cal

Exposure Assessment: The process of describing, for a population at risk, the anmounts of
chem cals to which individuals are exposed, or the distribution of exposures within a
popul ation, or the average exposure of an entire popul ation

Heal th Hazard Index (HH): An EPA nethod used to assess the potential noncarcinogenic risk

The ratio of the CDI to the chronic RfFD (or other suitable toxicity value for noncarcinogens) is
calculated. |If it is less than one, then the exposure represented by the CD is judged unlikely
to produce an adverse noncarci nogenic effect. A cumulative, endpoint-specific HH can al so be
calculated to evaluate the risks posed by exposure to nore than one chem cal by summng the
COI/RfD ratios for all the chemcals of interest that exert a simlar effect on a particular
organ. This approach assunes that nultiple subthreshold exposures could result in an adverse
effect on a particular organ and that the magnitude of the adverse effect will be proportiona

to the sumof the ratios of the subthreshold exposures. If the cunulative HHl is greater than
one, then there ny be concern for public health risk

Reference Dose (RfFD): An estimate, with uncertainty spanning an order of magnitude, of a daily
exposure |level for human population that is likely to be without an appreciable risk of
del eterious effects.

Ri sk: The nature and probability of occurrence of an unwanted, adverse effect on hunman life,
heal th, or on the environment.

Ri sk Assessnment or Health Evaluation: The characterization of the potential adverse effect on
human life, health, or on the environnent. According to the National Research Council's
Committee on the Institutional Means for Assessment of Health Ri sk, hunan health risk assessnent
includes: (1) description on the potential adverse health effects based on an eval uation of
results of epidemologic, clinical, toxicologic, and environnmental research; (2) extrapol ation
fromthose results to predict the types and estimate the extent of health effect in humans under
gi ven conditions of exposure; (3) judgenents as to the nunber and characteristics of persons
exposed at various intensities and durations; (4) summary judgenents on the exi stence and
overal | magnitude of the public-health program and (5) characterization of the uncertainties
inherent in the process of inferring risk

Sl ope Factor: A plausible upper-bound estinate (set at 95% of the probability of a response
per unit intake of a chemical over a lifetine.



Metal s fromthe Oxidation Lagoons do not appear to have inpacted groundwater quality to date.

For the PHE, however, the assunptions were nade that: netals nay nmigrate into the underlying
groundwat er as conponents of |eachate at sone time in the future; netals present in surface
soils may enter the atnosphere in w ndbl own dust; and individuals |located on site may directly
contact soil. Thus, the follow ng potential exposure pathways were considered: soil ingestion
dermal absorption, drinking water ingestion, and inhalation of dust for on-site individuals; and
ingestion of drinking water and inhal ation of dust for off-site individuals.

Metal s detected in the top six inches of soil were assuned to pose a potential risk because the
concentrations are greatest near the soil surface. Analytical results for soil sanples collected
within the four Oxidation Lagoons and along the Drainage Ditches and dd Mrrison Creek were
used to cal cul ate average and upper-bound concentrati ons for each of the netals found above
background concentrati ons. The cal cul at ed upperbound concentration for each netal is the 95%
Upper Confidence Limt concentration, calculated by finding the arithnmetic nean and addi ng two
tines the standard deviation. Upper-bound soil concentrations were used for calculating
exposure point concentrations for direct contact with contam nated soil, and inhalation of dust.
Esti mat ed exposure point concentrations of the three prinmary netals of concern in soil and in
fugitive dust are shown on Table 3.

Upper - bound groundwat er exposure poi nt concentrations were estimated based upon soi
concentrations, physical and chem cal properties of the netals, physical characteristics of the
upper nost wat er-bearing zone, and net precipitation infiltration at the site. Upper-bound neta
concentrations in the contam nated soil were input to a vadose zone nodel to derive upperbound
| eachate concentrations. It was assuned that the source concentrations stayed constant

over tine (i.e., leaching of netals does not deplete the source). The calcul ated | eachate
concentrations were then used to estimate the on-site upper-bound groundwater concentrations
directly beneath the | agoons, the Drainage Ditches, and A d Mrrison Creek. These groundwater
concentrations were assuned to renmin constant over a 70-year exposure period. A groundwater
transport conputer nodel was used to estinmate upper-bound groundwater exposure concentrations
off site. Estinated upper-bound exposure point concentrations of the three primary nmetal s of
concern in groundwater are shown on Table 3.

The contam nant intake equati ons and val ues chosen for various intake paraneters were derived
fromthe standard i ntake equations and data presented in EPA gui dance docunents. Chronic Daily
Intake (CDI), the anpbunt of each chemical that could be inhaled, ingested, or adsorbed, were
estimated in the PHEE. The estimated CDIs are shown on Tables 4 and 5. The CDIs were then

mul tiplied by chem cal -specific slope factors (SF) to calculate carcinogenic risk. The SF
represents the 95 percent upper confidence limt (UCL) value of the probability of a

car ci nogeni ¢ response per unit intake of a contami nant over a lifetinme (70 years for the
analysis in the PHE). SF values for arsenic and cadm umare presented in Table 4. No SF has
been established for |ead. Therefore, lead is not included on Table 4.

To calculate the Health Hazard Index (HH) for non-carcinogenic risks, the CDIs were nultiplied
by chemi cal -specific Reference Dose (RfD) values. The RfD values for a substance represent a

| evel of intake which is unlikely to result in adverse non-carcinogenic health effects in

i ndi vi dual s exposed for an extended period of time (70 years for the analysis in the PHE). RfDs
for the arsenic and cadmi umare shown on Table 5. U'S. EPA Health Criteria are not avail able
for lead at this time so lead is not included on Table 5.

6.1.3 Summary of PHE Results

The PHE estimated the potential non-carcinogenic and carcinogenic risks posed by each of the 11
netal s of concern at the Oxidati on Lagoons Operable Unit to Future On-site Residents, and to the
nearest Off-site Residence and Busi ness. (Dose-response criteria are not available for two of
the netals, cobalt and lead. These netals were eval uated separately).

Carci nogenic risks were estimated for arsenic and cadmumby nultiplying the CDI of each neta
by its SF. The carcinogenic risks for arsenic and cadm um expressed as the "potential excess
cancer risk", for each exposure pathway are shown on Table 4. As a National goal, the EPA' s
target risk range is 10[-4] to 10[-6], or one additional incidence of cancer per 10,000 people
to one additional incidence of cancer per 1,000,000 people. The aggregate (total) estinated
carci nogenic risks fromarsenic and cadm um due to the conbined effects of all pathways are:



. Approxi mately 2.4 excess cancers per 10,000 people for Hypothetical Future Oxidation
Lagoons Resi dents;

. Approxi mat el y one excess cancer per 10,000 people for Hypothetical Future Drai nage
Ditches and O d Mrrison Oeek Residents;

. Less than one excess cancer per one nmillion people for off-site businesses and
off-site residents.

Thus, the baseline risk estimated for Future Oxi dation Lagoon Residents is higher than the
target range. The baseline risks for the other exposure scenarios are within or less than the
target range

The non-carci nogeni ¢ risks posed by contami nants were estimated by conputing the HHl for each
chem cal in accordance with procedures established by EPA. An HH greater than 1.0 indicates a
potential health threat. The noncarcinogenic risks posed by arsenic and cadm um are shown on
Table 5. The aggregate estimated HH's from arsenic and cadm um due to the conbi ned effects of
all pat hways are:

. 5.8 for Future Oxidation Lagoons Residents;
. 2.1 for Future Drainage Ditches and dd Mrrison Creek Residents;
. Less than 1.0 for the Nearest Of-site Business and Nearest Of-site Resident.

For | ead, which may cause decreased neurol ogi cal devel opnent in children, the U S EPA has

devel oped a bi okinetic nodel for evaluating | ead exposures on a site-specific basis. Using the
nodel , potential blood |ead Ievels in children can be cal cul ated and then eval uated by conparing
themto the level which the U S. EPA estimates will cause adverse effects in children [10

m crograns per deciliter (ug/dl)] (U S EPA 1990c).

Based upon a cal cul at ed upper-bound surface soil |ead concentration of 194 mlligrans per

kil ogram (equal to the 95 percent upper confidence limt of the nean), the geonetric nean bl ood
level in children (0 to 6 years old) that reside at the Oxi dati on Lagoons woul d be 4.88 ug/d
due to soil ingestion. Additionally, the blood |lead |evel in 98.12 percent of the popul ation
woul d be |l ess than the suggested U S. EPA criterion of 10 ug/dl. These results indicate that
lead in surface soils at the Oxidation Lagoons Operable Unit is a low concern with respect to
human heal t h.

Therefore, the baseline risk assessnment indicates a potential noncarcinogenic health threat to
Hypot hetical Future On-Site Residents due to the netals at the site, but no non-carcinogenic
health threat to the Nearest OFf-Site Business or Residents.

Heal th risk assessnent provides a nmeans of quantifying potential risks posed by chemcals
present in the environment. However, a great deal of uncertainty exists in the estination
process. In addition to uncertainties comon to the risk assessnent process, sources of
uncertainty in the PHE conducted for the Oxidation Lagoons Qperable Unit include

Site Characterization -- Chemicals nay exist in localized "hotspots" where sanpl es were not
collected, or chemcals may exist at the site but may not have been detected by the sel ected
anal ytical nmethods. This could result in an underestinmation of risk

Esti mati on of Exposure Point Concentrations -- These may be overesti mated since (1) chemcals
reported as "non-detects" are assigned a value of one-half the detection limt for the purpose
of calculating site concentrations, and (2) the PHE assunes that chem cal concentrations in soi
and groundwat er remai n constant over the 70-year exposure period, rather than decreasing as
expected due to leaching. This could result in overestimating the risk

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia

endangernent to public health, welfare, or the environnent.

6.2 Environnental Eval uation



The SAAD site is prinmarily a disturbed annual grassland ecosystem No threatened plant or aninal
species inhabit the site. Several sensitive species have been observed, including the burrow ng
ow , bl ack-shoul dered kite, and Anerican kestrel

Remedi ation activities at the Oxi dati on Lagoon Operable Unit will disrupt the existing habitat
including riparian vegetation present on the perineters of the lagoons. The riparian habitat
devel oped as a result of the wastewater fornerly stored in the lagoons. In the opinion of a
retired California Fish and Gane representative who investigated the site, the |agoons are only
a passage way for aninmals, except for ground squirrels. Ingestion of the squirrels by foxes and
great horned owls could result in their exposure to heavy netals. This could result in death and
deformity of young, and health problens for adults. Renediation, therefore, would favor wildlife
and appears to warrant disruption of the existing habitat.

A study of plants and soils was conducted at the Sacranmento Arny Depot on Septenber 6, 1991

The objective of the study was to evaluate historically wet areas to determne if they fit the
criteria for jurisdictional wetlands, as regulated by Section 404 of the dean Water Act. The
assessnent was based on the Corps of Engineers' criteria for wetland delineation: hydric soils,
hydr ophytic vegetation, and wetland hydrol ogy.

The wetl ands delineation indicated that dd Mrrison Creek and a small bathtub-1like feature
north of the Oxidation Lagoons display the hydric soils, hydrophytic plants, and hydrol ogy
needed to qualify as jurisdictional wetlands. The total area of jurisdictional wetlands anounts
to approximately 0.52 acre. These seasonal wetlands are isolated fromother waterbodies. The
Corps of Engi neers has concl uded that these wetlands are not high quality and provide m ni nal
wet | and functions and habitat value. In addition, field surveys conducted at the tine of this
study and on two other occasi ons, Novenber/Decenber 1991 and April/May 1992, indicated there are
no threatened or endangered species inhabiting the area

The following requirenents are ARARs for all alternatives:

Section 404 of the ean Water Act, 33 U . S.C Section 1344, requires permts for the discharge
of dredged or fill material into waters of the United States, including wetlands. The 404(b)
(1) regulations (40 CFR Part 230) and Executive Order 11990, "Protection of Wtlands", dated May
24, 1977, require Federal agencies to avoid adversely inpacting wetlands wherever possible, and
to preserve the functional values of wetlands. The nationw de permts (NWP) program set forth
in 33 CFR Part 330 and administered by the Arny Corps of Engineers, is designed to regulate with
little, if any, delay or paperwork certain activities having mniml inpacts. The types of NWPs
and conditions under which a permt is granted are given in Appendix A to Part 330.

Because the wetl ands at SAAD exhibit |ow wetland functional values, the Arny Corps of Engineers
has determ ned that the proposed fill activities-- replacenment of excavated soil into the
wet | ands area of the Oxidation Lagoons-would result in mniml adverse inpacts and is work of a
nature specifically authorized under both NWPs 26 and 38. Al though CERCLA Sec. 121(e) provides
that permts are not required for activities conducted entirely on-site, the Arny Corps of

Engi neers has determ ned that the replacenent of the excavated soil is properly authorized under
the terns of NWP 26, "Headwaters and |sol ated Waters Di scharges”. The wetland area proposed to
be inpacted at SAAD qualifies as an "isolated water", defined as non-tidal waters of the United
States that are: (1) Not part of a surface tributary systemto interstate or navigable waters
of the United States; and (2) Not adjacent to such tributary waterbodi es. Follow ng remedi ation
the Arny plans to restore the inpacted wetland area by regrading and revegetati ng, as descri bed
in Section 1.10

6.3 deanup Levels

Based upon the results of the PHE, cleanup |levels were established for the three prinmary netals
of concern: arsenic, cadmum and | ead

Arsenic and cadmumare the prinary netals of concern due to potential carcinogenic effects.
Arsenic poses a risk as a potential carcinogen via soil ingestion, dernmal absorption, and
groundwat er ingestion. Cadm um poses a risk as a potential carcinogen via dust inhalation
Cadm um al so poses a risk for noncarcinogenic effects via dernal absorption and groundwat er
ingestion. Specific risk nunbers were not developed in the PHE for | ead. However, lead is a
netal of concern prinarily because it poses risks as a reproductive toxin and can effect the



central nervous systemin children

One other netal assessed in the PHE, antinony poses a risk for noncarcinogenic effects via
groundwat er ingestion. Antinony was only detected in 3 of 62 sanples analyzed. Therefore, it
does not appear to exist throughout the site. However, the health risk assessnent assuned that
antinony is present throughout the site at an upper-bound concentration of 28 ng/kg. This
concentration is less than the Federally proposed action |level of 30 ng/kg. Exceeding the
proposed action level could indicate that further assessment is warranted. Since this proposed
action level is not exceeded and since antinony was detected in less than 5 percent of sanples
anal yzed, a specific cleanup |l evel was not established. Sone cleanup of antinony will be
achieved in the process of cleaning up other netals of concern

Specific soil cleanup levels for other netals found above background | evel s were not devel oped
Based upon results of the PHE, the concentrations of these metals in soil do not pose
unaccept abl e health risks.

The sel ected cleanup levels will reduce contamnant levels in soil. Alist of Conparative
Criteria is provided on Table A-1, Appendix A The cleanup levels are shown in Table 6, and are
di scussed bel ow.

6.3.1 Non-Carci nogens

O the three prinary netals of concern, only cadm um exceeds the acceptable HH of 1.0. A

cl eanup | evel was devel oped for cadmium Additionally, a cleanup |l evel was established for |ead
for the reasons described above. The cleanup levels will result in reductions of risk by 91
percent for cadmium and by 10 percent for |ead

6. 3.2 Carcinogens

O the three prinary netals of concern, arsenic and cadm um are carci nogens. The proposed soi
cleanup level for arsenic would result in a risk reduction of 50 percent. As stated above, the
proposed cl eanup | evel for cadmumwould result in a 91 percent risk reduction

7 DESCRI PTI ON OF ALTERNATI VES

An QUFS was conducted to devel op and evaluate renedial alternatives for the Oxidati on Lagoons
Operable Unit. Fourteen remedial alternatives were assenbl ed from applicable renedia

t echnol ogy process options, and were initially evaluated for effectiveness, institutiona
inplenentability, and cost. Five alternatives for cleaning up soil at the Oxidation Lagoons
passed this initial screening and were then considered in detail by conparing themto the nine
criteria required by the NCP. The renmedial alternatives enphasize the use of technol ogi es which
reduce toxicity, nobility, or volune of contam nants, and which provi de a pernanent sol ution

In addition to the remedial alternatives, the NCP and CERCLA require that a no-action
alternative be considered at every site. The no-action alternative serves prinarily as a

poi nt - of -conpari son for other alternatives. The five alternatives evaluated are

. Alternative 1. No Action

. Alternative 2: Excavation, On-Site Soil Washing, On-Site Treatnment of Wash Liquid,
and Backfill with Washed Soi

. Alternative 3: Excavation, On-Site Soil Washing, Of-Site D sposal of Wash Liquid,
and Backfill with Washed Soi

. Alternative 4. Excavation, Stabilization, and Backfill with Stabilized Soi

. Alternative 5: Excavation, Stabilization, Backfill with Stabilized Soil, and Cap

Each alternative would be applied to renedi ate approxi mately 15,500 cy of soil that contain the
contanmi nants detected at the site at concentrations exceedi ng cleanup levels. The location and
configuration of the 15,500 cy are shown in Figures 3 and 4. Each alternative is expected to

attain the treatnent |evels (cleanup | evels) described in Section 6.3. Each alternative can be



i npl enented, subject to the difficulties and considerations described in Section 8.6. During
i npl enentati on of each alternative, controls will be exercised to reduce the disruption to
wildlife in the area, including renoval of trees prior to nesting season to encourage nesting
activity in alternative locations. The five alternatives are described in nore detail in the
followi ng sections.

7.1 Aternative 1: No Action

Under this alternative, the Arny would take no further action to control the source of

contami nation. However, long-termnonitoring of the site would be necessary to nonitor
contaminant mgration. Since periodic groundwater nmonitoring is presently being conducted, it
is assuned that the current nonitoring programwoul d be continued under this alternative

Because this alternative would result in contam nants renaining on site, CERCLA requires that
the site be reviewed every five years. |If indicated by the review, renedial actions would be
inplenented at that tine to renove or treat the wastes.

Based upon the health risk assessnent, cadm umand arsenic left on site in present
concentrations pose potential threats to public health and the environnent. Specifically, the
human health risks estinmated for hypothetical future residents exceed |levels nornally considered
acceptable. Additionally, ingestion of squirrels by foxes and great-horned owms could result in
ecol ogi cal exposure to heavy netals. The "No Action" alternative therefore does not neet the
threshold criteria of protectiveness of hunman health and the environnent. Alternatives which do
not neet this first evaluation criterion are not acceptable renediation alternatives and further
eval uation is not necessary.

7.2 Aternative 2. Excavation, On-site Soil Washing, On-site Treatnent of Wash Liquid, and
Backfill with Washed Soi

Alternative 2 consists of excavating contam nated soil and treating it in an on-site washing
unit. Soil sanples would be collected fromthe excavation to assess whet her contam nated soi
remai ns. Dust created while excavating would be controlled using water or foam sprays

The washing unit woul d consist of a size segregation device, mx reactors, and a de-watering
device. Oversized soil particles would be segregated using wet screens to physically renove
contam nants fromthe larger size fraction. The segregated | ower size fraction would be
transferred to mx reactors, where it would be mxed with a washi ng reagent. Based upon
treatability testing results, a conbination of chelating agents and dilute acid solution with a
mnimumreaction time of 30 mnutes woul d probably be used to neet the cleanup |evels

After the soil and washing reagent are mxed for a selected reaction tine, the soil/reagent
slurry woul d be de-watered. De-watering would be acconplished using a centrifuge or

vacuuni pressure filters. The washed soil fraction would be recovered, and the rinsate woul d be
stored in holding tanks for recycling. Conposite sanples would be collected fromthe washed soi
to evaluate the effectiveness of the cleanup. Renediated soil would be replaced in the
excavat i on.

The soil wash rinsate would be treated on site using a chemcal precipitant. D ssolved netals
woul d be converted to insoluble forms, and woul d be separated fromthe rinsate using a
clarifier. Flocculation and settling of the netals nay be further enhanced by the addition of
chem cal coagul ants. The sludge containing precipitated metals woul d be de-watered on site and
di sposed at an off-site facility permtted to receive hazardous waste. Stabilization of the
de-wat ered sludge may be required to minimze its | eaching potential.

As an alternative, the precipitated nmetals could be recovered at an off-site netal reclanation
unit. The decision to use reclamation will depend upon the concentration of netals in the

sl udge, the total amount of sludge, the cost, and the availability of a market for netals
recycling.

Sanpl es of the treated rinsate would be anal yzed to assess its quality. Treated rinsate would be
di scharged to the sanitary sewer after denonstrating conpliance with SAAD s sewer use permt
condi tions.



Alternative 2 would be protective of hunman health and the environnent. The protection is

achi eved by renoving netals fromthe soil. The heavy netals were estinated in the public health
eval uation to present an unacceptable risk to a hypothetical future resident and were found in
the environnental evaluation to be a potential risk to predators.

Soils woul d be excavated and then treated until sanpling and analysis indicates that the

remai ni ng unexcavated soil as well as the treated soil contain heavy netals at either the |ocal
background | evels or at the prescribed clean-up level. Cean-up levels, as presented in Section
6.3, are soil concentrations devel oped for three of the heavy netals which nust be net in order
for the soil not to pose unacceptable risks to hunan health or the environnent.

Alternative 2 will be conducted in full conpliance with ARARs, as listed on Table A-2. U S. EPA
has approved the State of California's application for RCRA authorization, effective August 1,
1992. Therefore, all Federal RCRA regulations (40 CFR Parts 262 through 268) cited as ARARs in
Tabl e A-2 are now superceded by the corresponding State RCRA regul ations. The site-specific
ARARs are California Health and Safety Code Sections 25208.1 and 25208.4 and Sections 2580, 2582
and 2524 of Chapter 15, Title 23, California Code of Regulations (CCR). These ARARs address
closure requirenents for surface inpoundnments. The Health and Safety Codes (al so known as the
Toxic Pits Odeanup Act or TPCA) will be net by achieving closure of these surface inpoundnents.
The sections of 23 CCRwill be net by renoving the old surface i npoundnent structures and
contam nated geologic material. The term"contam nated" used in the regul ati on has been defined
for this project by the devel opnent of cleanup levels. Al so, because the SESO L Mdeling
denonstrates that the proposed soil cleanup and residual levels will not inpact ground or
surface waters, these soils can be classified as 'Inert Waste' per California's Title 23 Chapter
15, Section 2524, CCR However, to confirmthat the actual renedi ated and residual soils neet
the '"Inert Waste' classification, they will be sanpled and anal yzed (using the deioni zed wat er
Waste Extraction Test) to verify the SESOL Mdeling results.

State Water Resources Control Board Resol ution 68-16 (the Anti-Degradation Policy) has been
incorporated into the Water Quality Control Plan for the Central Valley Regional Water Quality
Control Board (Basin Plan). The CVRWXB has identified this as an ARAR for all renedial
alternatives. Conpliance with this ARAR requires that the quality of the underlying groundwater
nust be naintained following the inplenentati on of the soil renedy. Conpliance with the soil
cleanup levels set forth in Table 6 of this ROD, and with the closure and sanpling and anal ysis
requirenents specified in the preceding paragraph, will constitute conpliance with Resol ution
68- 16.

A nunber of action and chem cal specific ARARs have been identified for this alternative. The
action specific ARARs will be achieved by the renedi ation contractor taking the necessary
actions to conply. Chemical specific ARARs will be net by designing the renedi ati on system for
achieving the desired result and nonitoring for conpliance.

The soils at the Oxidation Lagoons contain both RCRA |isted FO06 waste and characteristic
hazar dous waste (arsenic and nercury which exceed their toxic characteristic val ues).

Repl acenent of the excavated soil after treatnent woul d require conpliance with RCRA ARARs for
di sposal of hazardous waste, including the |and disposal restrictions. The RCRA Land D sposal
Restrictions (LDRs) are ARARs for all remedial alternatives.

Alternative 2 would conply with LDRs through either the treatnent standards in 40 CFR 268. 41
(now 22 CCR 66268.41) or a treatability variance under 40 CFR 268.44 (now 22 CCR 66268. 44).
Existing treatability study data do not conclusively denonstrate that the LDR treatnment
standards can be attained. Thus, prior to full scale inplenmentation of the soil washi ng renedy,
a pilot test will be conducted. |If the pilot test shows that the treatnent standards (268.41)
are not achievable, the alternative treatnment |evels shall apply through a treatability variance
under 268. 44.

In complying with LDRs, the following itens are "to be consi dered":
. EPA' s Superfund LDR Gui de #6A, Superfund Publication 9347. 3- 06FS
. OCSWER Meno, Lowance to Luftig, April 6, 1990.

As set forth in the Lowance neno, M ni num Technol ogy Requirenments (MIRs) for |and di sposal of



RCRA restricted waste woul d not be triggered by placing the treated soil back into the excavated
Oxi dation Lagoons area as long as there is no lateral expansion of the original areas of
cont am nat i on

7.3 Aternative 3: Excavation, On-Site Soil Washing, Of-Site D sposal of Wash Liquid, and
Backfi | |

Alternative 3 consists of excavating contam nated soil and treating it in an on-site washing
unit. Alternative 3 is identical to Alternative 2, except that the rinsate generated during
soi |l washing operations would be treated off site

Conpl i ance with ARARs woul d be the sanme as described for Alternative 2 and as stated in Table
A-2, except that the wash water will be disposed off site. As noted on Table A-2, 40 CFR 403 is
applicable for Alternative No. 2 only since Alternative No. 3 would not use disposal to the

regi onal POTW Qherw se, Table A-2 applies to both alternatives.

The wash water woul d be subject to the sane regul ations as the heavy-netal containing sludge
which is produced for offsite diposal or recycling. The wash water will be analyzed to

determ ne the appropriate disposal nethods and requirenents.

7.4 Aternative 4. Excavation, Stabilization, and Backfill with Stabilized Soil

Alternative 4 consists of excavating and stabilizing contam nated soil. Stabilization would be
acconpl i shed usi ng pozzol ani c-based additives, such as Portland cenment. Pre-determ ned
quantities of cenent, silicates, and water would be m xed and added to the soil. The mxture

woul d be honobgeni zed in mx druns and allowed to cure. Alternative mxing and curing
procedures, including in-situ procedures, are feasible

Stabi |l i zati on depends on devel oping a suitable "m x design" or recipe for soil, cenent, and
other additives. Wth a proper recipe, the heavy netals are imuobilized in the soil mass to
neet |eachability criteria. The leachability criteria, as neasured by the Toxic Characteristic
Leachi ng Procedure (TCLP), is established at |evels which are protective of human health and the
envi ronnent .

Conpressive strength and perneability criteria are added to the engi neering design to i nprove
t he pernmanence of the renedi ati on and reduce nmi ntenance requirenents. The soil mass, after
mxing in the additives, would be returned to the oxidation |agoons and backfilled in place.
Verification testing would be used to ensure | eachability and other criteria are being net at
all tines.

The site-specific ARARs for Alternative 4 are the sane as for other alternatives. Conpliance is
also the sane in that this renediation will close the surface inpoundments. Cosure will be
achi eved via excavation and renoval of surface inpoundnent structures and contam nated geol ogic
materials. The cleanup | evel s woul d gui de excavati on and the renaini ng, unexcavated soil would
not pose significant human health or environnental risks.

Stabilized soil would neet the criteria of an inert waste. Stabilized soil would not be
significantly | eachabl e or pose other human health or environnental risks.

Action-specific and chem cal specific ARARs will be achi eved by design and contractor adherence
to the ARARs. Placenent of the stabilized soil back into the oxidation | agoons will not expand
the area of contam nation; therefore, mninumtechnology requirenments for a landfill are not
appl i cabl e.

One requirenent was found to be relevant and appropriate. Future site owners and operators
shall be notified of the existence of the stabilized soil nass. The Arny shall develop a
notification procedure

Table A-3 provides a list of ARARs for Alternative No. 4.

7.5 Aternative 5 Excavation, Stabilization, Backfill with Stabilized Soil, and Cap

Alternative 5 consists of excavating and stabilizing contamnated soil. Alternative 5 is



identical to Alternative 4, except that the stabilized soil would be capped after it is returned
to the site. Alternative 5 would be selected if stabilized soil does not conply with
| eachability criteria set for cadm um

The cap woul d be approximately 5 feet thick, and woul d consist of vegetative and drai nage | ayers
overlying a 40 millinmeter-thick plastic liner and a clay |ayer. The cap woul d be sl oped at
approxi nately 3 percent.

Alternative 5 would conply with the sane ARARs as Alternative No. 4 in the sane nanner as

descri bed above. The higher |eachability of cadmumis not expected to pose a significant human
health or environnental risk. However, additional State of California regulations would be
applicable. These are 22 CCR 66264.301 (d) and (g) and 22 CCR 264. 303 and 22 CCR 264.310. The
feasibility study anal ysis provides sufficient denonstration that a liner is not required for

pl acenent of the stabilized soil back into the oxidation |agoons.

8 SUWARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

The five renedial alternatives have been assessed using the nine evaluation criteria devel oped
to address CERCLA requirenments. The nine criteria are

Threshold Criteria

1) Overall Protection of Hunman Heal th and the Environnent
2) Conpliance with Applicable or Rel evant and Appropriate Requirenents (ARARs)

Primary Balancing Oriteria

3) Long-Term Effectiveness and Per nanence

4) Reduction of Toxicity, Mbility, or Volume (TW)
5) Short-Term Ef fectiveness

6) Inplenmentability

7) Cost

Modi fying Oriteria

8) State Acceptance
9) Community Acceptance

The followi ng sections conpare the five renedial alternatives in terns of each of the nine
criteria.

8.1 COverall Protection of Human Heal th and the Environnent

This criterion assesses whether the alternative neets the statutory requirenment for protection
of public health and the environment, and describes how risks posed through each potentia
exposure pathway are elimnated, reduced, or controlled through treatnment, or engineering or
institutional controls. This criterion is based upon the findings of three other eval uation
criteria: "Conpliance with ARARs", "Long-Term Effectiveness and Pernanence", and "Short-Term
Ef f ecti veness"

Each of the alternatives, except Alternative 1 (no action), would provi de adequate protection of
human health and the environnent. Potential risks due to groundwater ingestion and inhalation
of dust would be reduced to levels that are acceptable to the U S. EPA and the DTSC
Alternatives 2 through 5 woul d reduce risks by excavating contam nated soil. Alternatives 2 and
3 treat the soil to an inert waste by washing out the contam nants. Alternative 4 treats the
soil to an inert waste by stabilization. Alternative 5 includes stabilization of soil to levels
that are protective of human health and the environnent.

Ri sks tenporarily posed due to the potential of increased dust inhalation exposure would be
reduced by controlling dust with water or foam sprays. Risks tenporarily posed to workers due to
dermal exposure during excavation activities would be reduced by the use of protective clothing
Additionally, workers would foll ow OSHA gui delines for working on an hazardous waste site and
anbient air quality would be nonitored continuously.



8.2 Conpliance with ARARs

Conpl i ance with ARARs was not evaluated for Alternative No. 1 since this alternative did not
nmeet the threshold requirenent of protectiveness. Aternatives 2 through 5 were each found to
comply with ARARs. Conpliance is achieved as discussed in Section 7 of this docunment. A
treatability variance fromland disposal restrictions is likely to be required for alternatives
2 through 5. The achievable treatnent levels will be set by field pilot tests enploying the
sel ect ed technol ogy.

8.3 Long-Term Ef fecti veness and Per nanence

The anal ysis of long-termeffectiveness and pernanence addresses the expected residual risk, and
the ability of a remedy to naintain reliable protection of hunman health and the environnent
after the renedial objectives have been attained.

Alternatives 2, 3, 4, and 5 include excavation of the chenicals of concern present at
concentrations exceeding cleanup levels. Aternatives 2 and 3 include treating soil to
acceptable risk levels. Aternatives 4 and 5 include stabilization of the soil to reduce
contami nant nobility. Each of these alternatives affords |ong-termeffectiveness and
permanence. Alternatives 2 and 3 are nore pernanent than Alternatives 4 and 5, since the
contam nants woul d be renoved fromthe site.

8.4 Reduction of Toxicity, Mbility, or Volune through Treat nment

The analysis of this criterion addresses the anticipated performance of the treatnent
technol ogi es the renmedy may enploy. The analysis considers:

. treatment process;

. vol ume of hazardous naterial to be treated,;

. effectiveness in reducing toxicity, nobility, and vol une of contam nant; and;
. type of quantity of treatnent residual.

Alternatives 2 and 3 would renove the contaminants fromthe site, which would effectively
reduce on-site nobility, toxicity, and volune. Alternatives 4 and 5 woul d decrease contam nant
nmobility, which would result in a reduction in toxicity. However, Alternatives 4 and 5 woul d

al so increase the volunme of contam nated naterial on site due to the addition of cement or other
stabilizers.

8.5 Short-Term Effectiveness

The anal ysis of short-termeffectiveness addresses public health and environnmental inpacts
during the construction and i nplenentati on period. The period of tinme required to achieve
remedi ati on objectives is also considered. The tine required to conplete the five alternatives
are as foll ows:

. Alternative 1 - None

. Alternative 2 - 6 to 9 nonths
. Alternative 3 - 6 to 9 nonths
. Alternative 4 - 3 nonths

. Alternative 5 - 3 to 6 nonths

Alternative 1 is effective in the short term The Oxidation Lagoons are secure, elimnating the
possibility of soil ingestion. The najority of the site is overgrown with vegetation, limting
dust formation. Based upon absence of evidence of contami nant netals in soil below 3 feet or in
groundwat er, downward mgration of netals does not appear to be occurring.



Alternatives 2, 3, 4, and 5 would slightly increase the potential for dust exposure during
construction activities. This could result in a short-termincrease in human health risks. The
exposures woul d be controlled to acceptable | evels and nonitored.

8.6 |Inplenentability
Inpl emrentability refers to the technical and admnistrative feasibility of performng the

remedial alternative. The analysis also considers the availability of necessary nmaterials and
services. The followi ng factors were considered:

. Ability to construct the technol ogy;

. Reliability of the technol ogy;

. Ease of interfacing additional renedial technol ogy;

. Feasibility of monitoring;

. Ability to obtain approvals from and coordinate with, regul atory agenci es;
. Avai lability of treatnent, storage, and disposal services; equi pment and

speci al i sts; and technol ogi es.

Alternative 1 could be readily inplenmented. Aternative 4 could be readily inplenented, subject
to preparation of a suitable mx design. Based upon results of the mx design treatability

studi es, nodifications would be required to devel op a m x which would stabilize the soil
sufficiently to conply with ARARs. |f an adequate mi x design cannot be devel oped, Alternative 5
could readily be inplenmented, subject to approval of the cap design. Alternatives 2 and 3 rely
on a process which has been proven in the |aboratory and is believed to be feasible. A pilot
study will be conducted at the site to denonstrate the feasibility of the process prior to full-
scal e i npl ement ati on.

8.7 Cost
This criterion evaluates the capital and operation and nmi ntenance (O&\ costs, and present

worth of each alternative. The estimated costs as of August 1991 for each alternative were as
fol |l ows:

Pr esent Capi t al (oY
Al ternative Wort h Cost Cost
Alternative 1 $0 $0 $0
Alternative 2 $5, 020, 000. 00 $5, 020, 000. 00 $0
Alternative 3 $4, 556, 000. 00 $4, 556, 000. 00 $0
Alternative 4 $2, 574, 000. 00 $2, 574, 000. 00 $0
Alternative 5 $3, 800, 000. 00 $3, 800, 000. 00 $0

Since all of the alternatives require | ess than one year to conplete, the estinated costs are
capital costs. No recurring O & Mcosts are expected. These costs are estimates and actual
contractor bids nay differ fromthe estinmates. The contractor's bid for Alternative 2, the
selected renedy, is $8.9 million. The difference in cost is associated with nore detailed
information presented by the contractor. The Arny anal yzed the contractor's cost estinmate and
determined that it was fair and reasonable. It is anticipated that the contractor cost estinate
for the other alternatives would be sinmlarly higher.

Alternative 1 is the | east expensive. Aternatives 4 and 5 would cost 25 to 50 percent |ess
than Alternatives 2 and 3.

8.8 State Acceptance



The anal ysis of State acceptance addresses technical and adm nistrative concerns of the U S
EPA, the DISC, the SMAQWD, and the RMXB relative to inplenentation of the renedial alternative
The State of California has concurred with the selected alternative for the cl eanup of soil at
the Oxidati on Lagoons. The State of California Department of Toxic Substances Control has
adopted a Negative Declaration, pursuant to the California Environmental Quality Act (CEQY).

8.9 Comunity Acceptance

This criterion indicates whether the public concurs with, opposes, or has no corment on the
preferred alternative. During the public neeting and two public comment periods, the public
requested information on the results of the treatability testing, the use of Superfund noney,
the effects of the cleanup on Depot wildlife, the applicability of bioremediation, the effects
of rainfall, and the feasibility of achieving a | ower cleanup level for lead in soil. The
public did not indicate concerns about the preferred alternative. Part Il of this ROD contains
t he Responsi veness Summary fromthe public comment periods and public neeting

9 SELECTED REMEDY

Alternative 2 is the renmedy selected for the cleanup on the soil at the Oxidation Lagoons
Qperative Unit. The selection of this remedy was based upon the conparative anal ysis of
alternatives presented above, and provides the best bal ance of trade-offs with respect to the
nine evaluation criteria. The sel ected renedy consists of the follow ng conponents:

. excavating contam nated soil;

. washi ng contam nated soil on-site to renove chemicals of concern

. repl aci ng washed soil into the excavation

. treating soil-washing rinsate on-site

. di sposing treated rinsate in the sanitary sewer;

. treating and disposing of the de-watered residual sludge off-site; consisting of
stabilization and disposal in a RCRA landfill, or recovery of netals at an off-site

reclamation unit.

No air emissions are anticipated; dust would be controlled during excavati on using water or foam
sprays

The objective of the renedial action is to reduce the toxicity, nmobility, and vol ume of
contami nants at the Oxidation Lagoons Qperable Unit such that:

. remai ni ng contami nant concentrations are in conpliance with ARARs; and
. human health and the environnent are protected

The sel ected remedy woul d cost nore than the other alternatives which were considered; however
it would nmeet the objectives of the renedial action nost effectively. The total estinmated cost
for the selected renedy is $5,020,000.00. The item zed cost estimate is presented on Table 7.
Because the renedy is expected to take six to nine nonths, recurring operation and nai ntenance
costs are not expected. Therefore, Capital Cost equals the Present Wrth of the alternative.

The sel ected renmedy woul d provide short-termeffectiveness, and is technically feasible. It
woul d provide better short-termeffectiveness than Alternative 3, because the latter would
invol ve transporting hazardous rinsate off-site for treatnent; this could tenporarily increase
human heal th and environmental risks.

The sel ected remedy woul d provide | ong-termeffectiveness by naintai ning protection of hunan
health and the environnent. The sel ected renedy woul d be nore pernanent than Alternatives 4 and

5, because the contam nants woul d be renoved fromthe site.

The sel ected remedy woul d reduce toxicity, nobility, and volune of the contam nant through



treatnent nore effectively than Aliternatives 4 and 5. The latter two alternatives would i ncrease
the volune of contam nated naterial due to the addition of a soil stabilizer

The selected renmedy is expected to conply with ARARs. A treatability variance nay be required
in order to neet the Landban TCLP criterion. The ARARs for the selected remedy are discussed in
Tabl e A-2.

10 STATUTCRY DETERM NATI ONS

The Arny's prinmary responsibility at this NPL site is to undertake renedial actions that achieve
adequat e protection of human health and the environment. Section 121 of CERCLA establishes
several statutory requirenments and preferences. These specify that, when conplete, the selected
remedy nust conply with ARARs unless a statutory waiver is justified. The selected renedy nust
al so be cost effective, and utilize pernanent solutions and alternative treatnment or resource
recovery technol ogies to the nmaxi numextent practicable. Finally, the statute expresses a
preference for renedi es that reduce toxicity, nobility, or volune of the hazardous waste



ALTERNATI VE 2 NOTES:

1

4

I ncl udes workpl an preparati on, sanpling and anal ysis, soil washing tests, and report
Includes trees and concrete val ve boxes

Assunes el ectrical connection requires a transforner and the water connection a tap to ground
wat er treatnent plant

Based on fence surroundi ng oxidation | agoons and staging area

Site inprovenents includes a barrier along north side of oxidation |agoons for |aser protection

5

10

11

12

13

14

15

I ncl udes hydroseedi ng oxi dati on | agoons
Includes site restoration, water treated on-site and di sposed of in sanitary sewer
Based on renoving and repl acing 15,500 in-place c.y. soi

Based on 66 surface sanpl es anal yzed for EPA 6010, Cd and Pb atom c adsorption, Q¥ QC,
report, 100% rush

Based on excavation verification survey

Soi | washing systemincludes treatnent sanpling verification and wash |iquid treatnent Based
on 15,500 in-place c.y. soil @$155/c.y.

Based on 66 3'-5'" borings anal yzed for EPA 6010, Cd and Pb atom c adsorption, Q¥ QC, report,
100% r ush

Based on 5% of construction costs excluding reports
Based on anticipated reports
Based on percentage of the construction costs

Based on 1991 doll ars



10.1 Protection of Human Heal th and Environnent

The sel ected renmedy woul d protect hunman health and the environnent by renoving the contani nated
material fromthe site. Risks posed by ingestion of contam nated soil and groundwater woul d be
elimnated. R sks posed by fugitive dust inhalation could be tenporarily increased during
construction, but would be elimnated once the renediation is acconplished. To reduce inhal ation
ri sks during construction, dust would be controlled with water or foam sprays

Because this remedy will not result in hazardous substances on site above heal t h-based | evel s
(providing the variance for cadmumis granted; see Section 10.2 below), the 5-year review wll
not apply to this action

10.2 Conpliance with ARARs

The selected alternative conplies with ARARs as listed in Table A2. Detail ed design and pil ot
testing of the soil washing process has not yet been conpl eted. Wien conpl eted, the design data
will determ ne the exact nmethod of conpliance with certain regulations

10.3 Cost Effectiveness

The selected renedy is cost-effective in mtigating the principle risks within a reasonabl e
period of time. The estinated cost of the selected alternative is $5,020,000, which is slightly
hi gher than the cost for Alternative 3 and about 25 to 50 percent higher than estinmated costs
for Alternatives 4 and5. The no-action alternative is not acceptable since it does not protect
human health and the environnent. Additionally, the selected remedy would be nore effective in
protecting human health and the environnment, and woul d be nore pernmanent than A ternatives 3, 4,
and 5. Therefore, the estinmated cost for the selected remedy is reasonabl e considering these
criteria.

10.4 UWilization of Permanent Solutions and Alternative Treatnment Resource Recovery
Technol ogi es

The sel ected renmedy represents the maxi mum extent to whi ch pernanent solutions and treatnent
technol ogi es can be used in a cost-effective manner at the Oxidation Lagoons Qperable Unit. O
those alternatives that are protective of human health and the environnent, and conply with
ARARs, the selected renedy provides the best bal ance of tradeoffs in terns of:

. Reduction of toxicity, nmobility, and volume of contam nant through treatnent:
Treat nent woul d consi st of washing soil, and adding precipitants to rinsate to
renove netals. Treatnment of the soil and rinsate would reduce or elininate the risk
to human health and the environnent posed by the contam nants of concern

. Long-term effectiveness and pernmanence: Metals, in residual sludge, would be
renmoved fromthe site, resulting in a permanent renedial solution. Resource
recovery technol ogi es would be utilized, if economcally practicable, to salvage
netals fromthe residual sludge

10.5 Preference for Treatnent as a Principle El enent

The sel ected remedy satisfies the statutory preference for treatnent as a principle elenent.
The principle threat to human health and the environnent is heavy netal contam nation in soil
The sel ected renmedy will reduce heavy netals concentrations through treatment, consisting of
soil washing. Heavy netals will be renoved fromsoil-wash rinsate through treatnent, consisting
of the addition of precipitants.

11 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

There were no significant changes fromthe Proposed Plan issued in April 1992
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