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1.0 Declaration

Statutory Preference for Treatnent as a
Principal El enment is Mt
and Five-Year Site Review is Required

1.1 Site Nane and Location

Aircraft Control and Warning (AC&W Site
Mat her Air Force Base, Sacranento County, CA

1.2 Statenent of Basis and Purpose

Thi s deci sion docunent, a Record of Decision (ROD), presents the selected renedial action for
the ACGWSite, Installation Restoration Program (IRP) Site 12, at Mather Air Force Base (AFB),
Sacranento County, California which was chosen in accordance with the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Anmendnents Reaut hori zation Act of 1986 (SARA) and, to the extent practicable, the

Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is based
on the Adninistrative Record for the ACGW Site. The content of this ROD is based on
recommendations in the U S EPA s InterimFinal Quidance on Preparing Superfund Decision
Docunents [ EPA 1989a]. The Administrative Record I ndex, (Appendix A), identifies docunents upon
whi ch the decision is based.

The purpose of this RODis to set forth the renedial action to be conducted at the ACGWSite to
remedy groundwater contam nation associated with the ACGW Site. No further action is planned
for IRP sites 25, 30, and 47, where three underground storage tanks (UST) and associ ated
contam nati on have been conpletely renmoved. The UST at Site 47 was renoved i n January 1993.

The U.S. Environnmental Protection Agency Region I X (EPA I X) and the State of California concur
with the sel ected renedy.

1.3 Assessnent of the Site

Reports indicate that from 1958 to 1966 waste solvents and transfornmer oils were disposed in a
wast e di sposal pipe in the ACGWarea. Investigations conducted as part of the Air Force
Installation Restoration Program (IRP) failed to | ocate the waste di sposal pipe but did find
trichloroethylene (TCE) contam nation in the shallow water bearing zone (SWBZ) in the AC&W ar ea.
The SWBZ is classified as a potential source of drinking water by the State of California,
although it is not currently used in the ACGWarea. Actual or threatened rel eases of hazardous
substances fromthis site, specifically TCE in the SWBZ, if not addressed by inplenenting the
response action selected in this ROD, nmay present a current or potential threat to public

heal th, welfare, or the environnent.

Two ot her rel eases of hazardous substances occurred at the ACGWSite. Diesel fuel |eaked from
USTs at IRP Sites 25 and 30, and a UST contai ning unl eaded gasoline at IRP Site 47 failed a tank
integrity test and was assuned to have | eaked. In 1987 the USTs and contam nated naterials at
IRP Sites 25 and 30 were renoved. Analyses of soil sanples fromIRP Sites 25 and 30 has
confirned that no contami nation renmains. The UST at IRP Site 47 was renoved i n January 1993.
Cont ami nated soil discovered during renoval of the UST was conpletely renoved. Because no
contami nated naterial is present at IRP Sites 25, 30, and 47 there is no threat to public

heal th, welfare, or the environnent.



1.4 Description of the Sel ected Renedy

The selected renedy will address the potential threat to human health posed by TCE contam nation
in groundwater (primarily in the SWBZ). The SWBZ, al though not presently used near the AC&W
Site, is a potential source of drinking water, therefore the selected renedy will reduce the
nmaxi mum concentration throughout the AC&W Site groundwater plunme to the Federal drinking water
standard of 5 parts per billion (ppb) for TCE

The naj or conponents of the sel ected renedy include:

1 Extraction of contam nated groundwater by punping

Treat nent of extracted groundwater by air stripping;

Vapor phase carbon adsorption of TCE fromthe stripped vapor, as necessary;

Of-site regeneration of spent activated carbon, as necessary; and

On-site injection of treated water into the SWBZ

The effluent reinjected outside of the contam nated plunme and into cl ean groundwater will have a
di scharge nedi an nonthly TCE concentration level of 0.5 mcrograns per liter (g/l) or ppb

Rei njection of the effluent within the contam nated plune will have a median nonthly TCE
concentration | evel not exceeding the concentration of TCE in the groundwater at the point of
reinjection. However, in no case will the naxi mum di scharge concentration | evel exceed 5.0 g/
(ppb), the federal and state naxi num contam nant |evel (MCL) drinki ng water standard.

Addi ti onal discharge options for the treated groundwater will be evaluated in the future as
redevel opment and re-use of Mather AFB occurs and the G oundwater QU and Soil OU Focused

Feasibility Study is devel oped

No further action is required at IRP sites 25, 30, or 47, former UST sites, to protect public
heal th, welfare, or the environnent.

1.5 Statutory Determ nations

The sel ected renedy satisfies the statutory requirenents of Section 121 of CERCLA, as anended by
SARA, in that the following four nandates are attained

The selected renmedy is protective of human health and the environnent.

The sel ected renmedy conplies with federal and state requirenents that are legally
applicable or relevant and appropriate to the remedial action

The selected renedy is cost-effective

The sel ected renedy utilizes pernmanent solutions and alternative treatnent
t echnol ogi es or resource recovery technol ogi es, to the nmaxi num extent practicable.

The sel ected renmedy satisfies the statutory preference for renedi es that enpl oy treatnent that
reduces toxicity, mobility, or volune as a principal elenment. Because this renedy will result
i n hazardous substances renai ning on-site above heal th-based | evels during the renedial action
Five-Year Site Reviews will apply to this action [55 FR 8730 and 40 CFR 300.430 (f)(4)(ii)].



1.6 Signatures

12/ 29/ 93
John C. Wse Dat e
Deputy Regional Administrator, Region I X
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2.0 Decision Sunmary
2.1 Site Nanme, Location, and Description

Mat her Air Force Base (AFB) is a fornerly active mlitary facility approximately 12 miles east
of Sacranmento and due south of Rancho Cordova (unincorporated) in Sacranento County California,
as shown in Figure 2.1-1. The Base is due south of U S. H ghway 50, a nmajor hi ghway connecting
Sacranento and South Lake Tahoe. The Base enconpasses 5845 acres (129 acres of easenents) in an
unsurveyed part of Township 8 North, Ranges 6 East and 7 East, as shown by Figure 2.1-2. Mather
AFB was cl osed under the Base O osure and Real i gnnent Act (BCRA) on Septenber 30, 1993.

Envi ronnental activities at the facility continue under the nmanagenent of the Air Force Base

Di sposal Agency, with oversight by the U S Environnental Protection Agency and the California
Envi ronnental Protection Agency.

The Aircraft Control and Warning (AC&WN Site is near the east central part of Mather AFB, as
shown in Figure 2.1-2. Access to the ACBGWSite is via Security Road from Mat her Boul evard.
Vegetation at the ACGW Site consists of annual grasses and a few trees. Topography of the site
consists of several lowgentle hills. Surface elevations range fromabout 107 to 134 feet above
nmean sea level. Surface water in the area drains directly into Morrison Greek and into an
unnaned tributary of Morrison Creek.

Surface features in the AC&W area include an encl osed radar done operated by the Federal

Avi ation Adm nistration (FAA), about ten one-story buildings, at |east eight small sheds and
storage units, above ground tanks containing water, fuel, and oil, electrical and
heating/ventilation/air conditioning (H/AC) service units, paved driveways, and other

i nprovenents, as shown in Figure 2.1-3. Subsurface features are al so shown on Figure 2.1-3 and
i ncl ude abandoned-in-pl ace septic tanks and tile field, sites where fuel and gasoline tanks were
renmoved, and the location of the former ACGWwater supply well; which was destroyed and seal ed
on March 22 and 23, 1990. Al of the underground fuel tanks shown in Figure 2.1-3 have now been
renoved.

Nat ural resources are not utilized at the ACGWSite.

The nearest residential area, the Mather AFB Base Housing area, is 2700 feet fromthe ACGWSite,
as neasured fromthe forner ACGWwater supply well.
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FIGURE 2.1-1 SITE VIO NTY MAP

<Fi gur e>

FIGURE 2.1-2 AC&W SI TE MAP
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FIGURE 2.1-3 SITE MAPS AND SO L BORI NG LOCATIONS | RP SITES 12, 25, 30, AND 47

2.1.1 Land Wse

On Mather AFB near the ACGRW Site, there are three current |land use categories: residential,
adm ni strative/occupational, and recreational. Land uses, both on-base and off-base, have
changed since Mather AFB closed on Septenber 30, 1993. The nearest residential area, currently
unoccupi ed, is the Mather AFB Base Fami |y Housing area, 2700 feet fromthe ACGW Site, as
nmeasured fromthe former ACGWwater supply well. Adm nistrativel/occupational personnel of the
FAA currently occupy buildings/facilities at the site. Recreational uses of land in the

imrediate vicinity include golfing and trap shooti ng.

Generalized current |and use patterns off-base are as foll ows:

North and Northwest: Mostly single famly residential devel opnent, with major

retail centers and other business uses centered al ong Fol som Boul evard, Mather Field
Road, and Zi nfandel Road; this area includes schools and outdoor public recreation
facilities;

West and Sout hwest: Mstly open rural land with some farm ng and pasture | and;

East and Northeast: Mostly industrial use, with some comercial agricultural areas;
and

South: Mostly agricultural use with some commercial or industrial areas.
2.1.2 Surface Water Resources

Morrison Oreek is the surface water feature closest to the ACGRWSite. The creek is an epheneral
streamthat runs through the southeast corner of the ACGWarea and is about 700 feet southeast
of the former ACGWwat er supply well, as shown by Figure 2.1-2. It is commonly dry in sunmmer
and early fall. It flows onto the Base fromthe northeast via an aqueduct into Mther Lake,
flows out of the |lake towards the ACGW Site, past the site and fl ows off-base to the southwest.
An artificial pond on Morrison Creek is about 1000 feet southwest of the forner AC&W wat er
supply well. The pond covers about one-tenth of an acre.

Mat her Lake is the largest surface water feature near the ACGW Site. It enconpasses 64 acres and
is about 3000 feet northeast of the former AC&GWwater supply well. The |ake is an inpoundnent
of Morrison Creek. It is an aquatic habitat and a recreational resource for the Base. The | ake
is fed by two epheneral streans that cross Fol som South Canal by aqueducts and then flow into
the lake. The | ake level is maintained by surface water runoff, by water punped from Fol som
South Canal, and in 1991 by groundwater punped into the |ake. Several siltation ponds

associ ated with aggregate mning are about 6000 feet north of the ACGW Site. They contain
standi ng water throughout the year. The siltation ponds are not part of Mather AFB property.



2.1.3 Goundwat er Resources

G oundwat er resources in the region of the ACGW Site occur in the Shall ow Water Bearing Zone
(SWBZ), the Lower Water Bearing Zone (LWBZ) of the Laguna Fornation, and in underlying deeper
aquifers in the Mehrten Fornation.

The SWBZ is at least 60 feet in thickness. |t has the water table as an upper surface, about
120 feet below |l and surface (bls), and the top of the LWBZ as a | ower boundary. G oundwater
fromthe SWBZ is not currently utilized in the vicinity of the ACGWSite.

The top of the LWBZ occurs between 180 to 200 feet bls. The base of the LMBZ is defined in
Wl s MAFB-68 and MAFB-78. At the MAFB-78 drilling locality, the base of the LMBZ in the AC&W
Site area may be defined by a clayey silt |ayer about 250 feet bls. The former AC&W wat er
supply well, destroyed and seal ed on March 22 and 23, 1990, was conpleted in the LMBZ. However,
nost of the groundwater punped by Fam |y Housing Area (FH) water production Wlls FH 1, FH 3,
New FH-4, FH5, and FH-6 is fromdepths greater than 318 feet bls, i.e., fromthe deeper
aquifers in the Mehrten Fornation.

2.2 Site History and Enforcenent Activities

Mat her AFB was constructed in 1918 and its prinmary mission was a flight training school. The
Vat her AFB ACGW Site was constructed in the late 1950s as part of the Air Defense Command early
warni ng system The 668th AC&W Squadron, which operated the site jointly with the FAA |eft
Mat her AFB in 1966. The ACGRW Site is currently occupi ed by the FAA

It has been reported that trichloroethylene (TCE), used as a solvent and degreaser in facility
operations, and waste transforner oil were comonly disposed into a waste di sposal pipe in the
AC&W ar ea during the period between 1958 and 1966. This pipe, the suspected nain source of
contam nation at the ACGWSite, Installation Restoration Program (IRP) Site 12, was reported to
be about 100 feet southwest of Building 10150. The existence of the waste di sposal pipe has
never been verified, all attenpts to |ocate the pipe have been unsuccessful. Estinates suggest
that about 1200 gallons of TCE, and 1400 gallons of transforner oil may have been disposed in
this manner. Three additional suspected rel eases occurred near the AC&W Site invol ving

under ground storage tanks (UST). These rel eases were investigated as part of the AC&W Renedi al
Investigation/Feasibility Study (RI/FS) [IT 1991a, 1991b] and i ncl uded:

1 Di esel fuel |eaked froma 550-gallon steel UST which was installed in 1951 near
Bui l ding 10100 (IRP Site 25). During the UST renoval in Novenber 1987, a snmll hole
was found in the tank. Soil sanples taken beneath the tank contai ned diesel fuel at
a concentration of 5738 parts per mllion (ppn). Contam nated soil was renoved from
the UST excavation and replaced with clean backfill. Sanples collected during the
Rl and FS [IT 1991a and 1991b] confirned that no contam nation renmains in the soil.

Di esel fuel |eaked froman 8000-gal |l on UST which was installed in 1951 near Building
10300 (IRP Site 30). The UST was |last used in 1982, and was renoved in 1987.

During the UST renoval, in the excavation near the fill end of the tank, soil eight
feet bls was found to contain 2206 ppm of diesel fuel. Contam nated soil was
renmoved fromthe UST excavation and replaced with clean backfill. No contam nation

was detected in soil sanples collected at the UST site during the Rl and FS[IT
1991a and 1991b].

These UST renoval and renedi ati on acti ons were undertaken by the Mather AFB
Envi ronnent al Managenent (323 FTWEM and C vil Engi neering Squadrons (323 CES/ DEV)
squadrons [IT 1991a]. The squadrons al so took simlar action at 18 other USTs at



Mat her AFB. Soils renoved fromthe UST excavations were stockpiled, sanpled, and
anal yzed for petroleumconstituents. Al soils having concentrations of petrol eum
constituents greater than 100 ppmwere disposed in the Casnalia, dass I, landfill.
Soils containing | ess than 100 ppm petrol eum constituents were used as fill nateria
on Mat her AFB

A | eak of unl eaded gasoline occurred at a 4000-gallon UST | ocated 250 feet northwest
of Building 10400 (IRP Site 47). The UST was installed in 1983 and has been out of
service since 1989 [IT 1991a]. The UST failed an integrity test and nay have | eaked
as rmuch as 10000 gal l ons but no contam nati on was detected in soil sanples collected
at the UST site during the Rl and FS [I T 1991a and 1991b]. Contam nated soil was

di scovered upon renoval of the UST in January 1993 [IT 1993a]. The contam nated
soil was renoved and replaced with clean fill.

Since no contami nation renmains at these three UST sites, and there is no threat posed to public
health, welfare, or the environnment posed by past rel eases, no further action is required

The AC&W Site was pl aced on the Superfund (CERCLA) National Priorities List (NPL) in July, 1987
after TCE was detected in groundwater in concentrations ranging from4 ppb to 790 ppb in shall ow
nmonitoring wells [AeroVironnent 1988], and in concentrations of 112 ppb in the forner AC&W wat er
supply well [Wston 1986]. AeroVironnment Inc. [1988] perforned the sanpling in Novenber and
Decenber of 1986. In July 1989, the U S. Ar Force, the US EPA and the State of California
signed a Federal Facility Agreenent (FFA) under CERCLA Section 120 to ensure that environnenta

i npacts from past and present operations are thoroughly investigated and appropriate cleanup
actions are taken to protect public health, welfare, and the environnment. The Air Force is the
owner of the site, the principal responsible party, and | ead agency for conducting investigative
and cleanup activities. There have been no CERCLA enforcenent actions at the ACGWSite.

Remedi al investigations conducted at the ACGWSite are part of the U S. Ar Force IRP. Ten
i nvestigati ons have been conducted at the ACGW Site and routi ne groundwater nonitoring is an
ongoing activity. The dates, type of studies, and organi zations involved in these are
summari zed in Table 2.2-1 and incl ude:

Initial investigation, Mather AFB Bi oenvironnmental Engineering Staff, Novenber 1979
[ West on 1986] ;

| RP Records Search for Mather AFB, Phase |, June 1982, [CH2MH Il Inc. 1982];

I RP Phase Il Confirmation/ Quantification, Stage 1 Investigation, June 1986, Roy F
Weston Inc., [Weston 1986];

IRP Phase Il Confirmation/Quantification, Stage 3 Investigation, February 1988
AeroVironnent Inc., [AeroVironnent 1988];

IRP Sanpling and Analysis for Site Monitor Wlls Cctober/ Novenber 1988, IT
Corporation [IT 1990a];

IRP Site Inspection Report, IT Corporation, August 1990 [IT 1990b];

I RP Renedial Investigation, IT Corporation, March 1991 [IT 1991a];

IRP Quarterly Routine Goundwater Mnitoring, EA, E, S and T Corporation and I T
Corporation, [EA 1990a, EA 1990b, EA 1990c, IT 1991c, IT 1991d, IT 1992a, IT 1992b
IT 1992c, IT 1992d, IT 1993b, IT 1993c, and | T 1993d]



1 IRP Feasibility Study, |IT Corporation, August 1991 [IT 1991b];
1 FS Prelimnary Design Investigation, IT Corporation, [IT 1992¢e]; and
1 Under ground storage tank renoval, | T Corporation [IT 1993a].

The Mat her AFB Bi oenvi ronnmental Engineering Staff conducted the first investigation at the AC&W
Site during Novenber 1979 in an attenpt to |ocate the suspected waste di sposal pipe [Wston
1986]. They excavated an areas about 30 feet long and 15 feet wide to depths of four to six
feet bls, south or southwest of Building 10150, the punp house for the ACGWwel |, and coll ected
soil sanples for analysis of TCE and pol ychl ori nated bi phenyls (PCBs). The pipe was not | ocated
and no organic chemcals were detected in the soil [Wston 1986]. A groundwater sanple

coll ected on August 12, 1980 fromthe AC&Wwater supply well was found to contain 112 ppb of TCE
[ West on 1986] .

In 1982 the Air Force Engineering and Services Center retained CHZMH Il to conduct a Phase
on-base records search [CHZM Hi || 1982]. The search suggested that TCE, waste engine oils,
carbon tetrachloride, antifreeze, and transforner oil were reportedly disposed into the pipe
from 1958 to 1966. The pipe reportedly received about 120 gallons of TCE and 130 gal | ons of
transfornmer oil per year during that period. During the early 1960s an additional 150 gallons
of waste TCE were generated at the ACGW Site, and in 1966 an additional 225 gallons of waste
transfornmer oil were also generated. Estinates suggest that about 1200 gal l ons of TCE, and 1400
gall ons of transformer oil may have been di sposed in this nmanner. The records search al so
indicated detections of TCE in anal yses of water fromthe AC&W production well over the period
of August 1979 to August 1981 [CH2ZM Hi || 1982]

The Phase | records search was followed by the Phase Il, Stage 1 investigation [Wston 1986].
As part of this study in 1985, Roy F. Weston, Inc. installed three shallow groundwat er
monitoring wells (MAFB-1, -2, and -3) down gradient of the ACGW Site and began the sanpling and
anal ysis of groundwater for aromatic conpounds (e.g., benzene, etc.), hal ogenated organic
conmpounds (e.g., TCE, etc.), oil and grease, and PCBs. The mgjor results of this study are
summari zed by Table 2.2-1.

The Phase II, Stage 2 Investigation of Mather AFB conducted by AeroVironment [1987] did not
address the ACGW Site. However, during March 1986 to March 1987, the Phase Il, Stage 3
investigation of the ACRW Site was conducted by AeroVironnent [1988] which included nonitoring
well installation, groundwater sanpling, and a soil gas survey.

<Fi gur e>
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Trichl oroet hyl ene was detected in groundwater sanples collected during Novenber and Decenber of
1986. The concentrations ranged from4 ppb to 790 ppb in sanples fromshallow nonitoring wells
[ AeroVironnent 1988]. These analytical results contributed to the placenent of the ACGWSite
CERCLA NPL in July, 1987. Results of the Phase Il, Stage 3 Investigation activities are
summari zed by Table 2.2-1.

In the fall of 1988, |IT Corporation conducted a redevel opnent and groundwater sanpling program
for all useable wells on Mather AFB, including those at the ACGW Site [IT 1990]. Results of the
sanpling are summarized in Table 2.2-1



IT Corporation conducted field work for the Renedial Investigation (RI) at the ACGWSite, from
August 1989 through March 1990. This work consisted of:

1 Soi|l gas surveys to assess vadose zone contami nation

Install ation of soil borings near the suspected ACGWwaste di sposal site, at the
fuel spill sites, and near the septic tank and | each fields to assess vadose zone
contami nation and col | ect geol ogic data

Installation, nmonitoring, and sanpling of nine nonitoring wells;

Aqui fer testing; and

Abandonnment of the former AC&W production well.

The Rl confirned the presence of dissolved phase TCE near the water table in the SWBZ

Non- aqueous phase |iquids (NAPLs) were not found. Sanpling data from Wl | MAFB-67 indicated
that the TCE nay have extended into the underlying LWBZ. However as shown in Table 2.2-2, TCE
in Well MAFB-67 has not been detected since the August 1990 sanpling round, suggesting the
detection may not reflect significant aquifer contam nation. Significant contam nation was not
found in soils and sedi nents sanpled fromnear the ground surface to the water table. The | ow
levels of organic lead (< 1 ppmdetected in sanples fromsoil borings are not considered
significant since subsequent anal yses showed no detectable organic lead [IT 1991b]. Significant
contam nati on was absent in sanples collected fromsoil borings at the three UST sites. This
indicates that the renoval of contami nated soil during UST renoval at IRP Sites 25 and 30 was
successful for protection of public health, welfare, and the environnent. The results of the R
are summari zed in Table 2.2-1. A baseline risk assessnent was al so prepared as part of the Rl

Quarterly sanpling and anal ysis of groundwater of all Mather AFB nonitoring wells began in
autum of 1989 and has continued through the present as foll ows:

1 IT Corporation performed sanpling and anal ysis from Cct ober 1989 until February of
1990;

EA Engi neering, Science and Technol ogy perfornmed sanpling and anal ysis from May 1990
until Decenber 1990 [EA 1990a, EA 1990b, and EA 1990c]; and

I T Corporation has been performng the sanpling and anal ysis from Decenber 1990 to
the present.

The TCE concentrations found in all ACGWSite wells sanpled during the quarterly nonitoring from
Cct ober 1989 through May 1993 are shown in Table 2.2-2 [IT 1991c, I T 1993c]. The fluctuations
in TCE concentrations in some wells are thought to be caused by dynam c nechani sns of the plune,
and by effects of sanpling and anal ysi s.

The AC&W Feasi bility Study (FS) field work began in the summer of 1990. The FS field
investigations were conducted to provide data to support the specification of renedia
alternatives. In the summer and fall of 1990, four additional wells were drilled and aquifer
tests were perforned at each well. These tests provided hydrol ogic data for determ ning
groundwat er flow and transport w thin and between the SWBZ and LWBZ. Punping the LWBZ

conti nuously for seven days at nearly 600 gallons per minute (gpn) during one aquifer test
failed to effect contam nant transport across the SWBZ/ LWBZ interface; i.e., fromthe SWBZ into
the LMBZ. This limted hydraulic conmunication between the SWBZ and LWBZ supports the
predictions in conputer fate and transport nodeling [IT 1991a]. Sanples collected during



drilling also suggested that the plune extends further down gradient as was suspected fromthe
R [IT 1991a].

In summer and fall of 1991 nine additional nmonitoring wells were installed and two stratigraphic
borings were al so conpleted in the Prelimnary Design Investigation (PDI), as shown in Table
2.2-1. Purposes of the PDI were to:

Characterize the vertical distribution of TCE in the SWBZ

Characterize the areal extent of TCE contam nation

Coll ect data to refine the understanding of the stratigraphy of the SWBZ; and

Reassess the renedial alternatives proposed in the FS [IT 1991b].

<Fi gur e>
<Fi gur e>
<Fi gur e>
<Fi gur e>
<Fi gur e>
<Fi gur e>

In the PDI, groundwater sanples were collected during drilling and after conpletion of the
nmonitoring wells to establish the vertical distribution of TCE in the SWBZ and to determ ne the
areal extent of the plune. Data fromthe anal yses were used to estinmate the amounts of pure TCE
present in the SWBZ plune, i.e., 15 gallons dissolved in SWBZ groundwater, and 16 gal | ons
adsorbed onto SWBZ materials. Review of the new PDI data reveal ed no conditions at the AC&W
Site that are detrinmental to the sel ected renedy.

In 1993 all remaining USTs at the ACRW Site were renoved and cl osed under the U S. Arny Corps of
Engi neers UST Renoval Project. The UST northwest of building 10400 (IRP Site 47) was renoved in
January of 1993 [IT 1993a]. The renoval of contam nated soil during UST renoval at IRP Site 47

was successful for protection of public health, welfare, and the environnent. The 50-gallon UST
adj acent to building 10150 was renoved i n January of 1993 and the abandoned 8500-gal | on UST was

removed in May of 1993

2.3 Highlights of Community Participation

The Remedi al Investigation Report for the ACGWSite was released to the public in April 1991
The Feasibility Study Report for the ACGWSite was rel eased to the public in Septenber 1991
The Proposed Plan for the ACGWSite was released to the public in Septenber 1991. The Revi sed
Proposed Plan for the ACGWSite was released to the public in March 1992. These four docurents
were nade available to the public in both the Adnministrative Record file and in infornation
repositories naintained at the follow ng | ocations:

The Environnental Managenent O fice, Mather AFB

The Mather AFB Library (now cl osed);

The Sacramento Central Library;

The Rancho Cordova Community Library; and

The U.S. EPA Region | X Docket Roomin San Francisco.

The notice of availability for the R Report [IT 1991a], FS Report [IT 1991b], and the Proposed
Pl an was published in the Sacramento Bee on Septenber 23, 1991. The notice of availability of
the Revi sed Proposed Plan was published in the Sacranento Bee and Sacranento Union on March 11



t hrough March 15, 1992

Two public comment periods were held; the first fromCctober 1, 1991 to Cctober 31, 1991, and
the second from March 16, 1992 to April 15, 1992. Two public neetings were held at the Rancho
Cordova Public Library; the first on Cctober 1, 1991 and the second on April 1, 1992. The
public comment periods and public neetings addressed the Proposed Plan and the Revi sed Proposed
Plan. Representatives fromthe U S. Air Force (USAF), U S. EPA-Region | X, the California

Regi onal Water Quality Control Board (RAMXB), and the California Department of Toxic Substances
Control (DTSC) were present at the neetings. Representatives fromthe Air Force and regul atory
agenci es answered questions about the site and the renedial alternatives under consideration.
The Responsi veness Summary, Section 3.0 of this ROD contains responses to questions fromboth
neetings and al so docunments that no comments were received during the public comrent periods.

The public participation requirenents of CERCLA Sections 113(k)(2)(B)(i-v) and 117 were net in
the remedy selection. This ROD presents the selected renedial action for the ACGW Site, at

Mat her AFB, California, chosen in accordance with CERCLA (as armended by SARA) and to the extent
practicable, the National Contingency Plan. The decision for this site is based on the

Adm ni strative Record.

2.4 Scope and Rol e of Response Action

This ROD addresses the planned response action to address the prinmary risk at the ACGW Site
posed by TCE in groundwater, primarily in the SWBZ, a potential source of drinking water. |If
wells were to be installed in the SWBZ in the future at the ACRGWSite area, the water coul d
contain TCE in concentrations above regul atory standards for drinking water. The purpose of the
response action is to prevent future exposure to contam nated groundwater at the ACGWSite
(principally in the SWBZ) by renoval of the contam nants.

2.5 Summary of Site Characteristics
2.5.1 Summary of Hazardous Material Rel eases

G oundwater at the ACGW Site has been inpacted by past waste di sposal practices and is the
affected media at the ACGW Site. The primary risk at the ACGWSite is posed by groundwat er
contami nation, a finding supported by Sections 2.5.2.1 and 2.6.1 of this ROD. Soil was inpacted
by fuel releases and waste di sposal practices in the past. However, contam nation from fuel

rel eases has been renoved, and contam nation from other sources has not been confirned.
Therefore, soil is no longer an affected nediumat this site.

It has been reported that TCE, used as a solvent and degreaser in facility operations, and waste
transfornmer oil were commonly disposed into a waste di sposal pipe in the ACGW area during the
peri od between 1958 and 1966. This pipe, the suspected main source of contam nation at the AC&W
Site (IRP Site 12) was reported to be about 100 feet southwest of Building 10150. The existence
of the waste disposal pipe has never been verified, all attenpts to |locate the pi pe have been
unsuccessful . Estimates suggest that about 1200 gall ons of TCE, and 1400 gal |l ons of transforner
oil may have been di sposed in this nmanner

Three additional suspected rel eases nmay have occurred near the ACGQW Site involving USTs. These
rel eases were investigated as part of the ACGWSite RI/FS [IT 1991a and 1991b] and as part of a
subsequent UST renoval project [IT 1993a] and are sumarized in Section 2.2 of this ROD.

2.5.2 Nature and Extent of Contam nation

2.5.2.1 Soils



The types of contam nants suspected to have been present in soils at the ACGW Site included TCE
waste transfornmer oil, waste notor oil, diesel fuel, unleaded gasoline, carbon tetrachloride,
and antifreeze [IT 1990b, 1991a]. These contam nants nay have entered the soil via the reported
AC&W wast e di sposal pipe, and in the case of diesel fuel and unl eaded gasoline via | eaks and

rel eases fromthree USTs. The quantity of contam nants is not known beyond the estimated vol ume
potentially disposed into the ACGW waste di sposal pipe as reported above

Significant contamnation in the soil has only been found in excavati ons surrounding the two
USTs that | eaked diesel fuel, i.e., at IRP Sites 25 and 30, and one UST that |eaked unl eaded
gasoline, i.e., at IRP Site 47. The contam nated soil at IRP Sites 25, 30, and 47 was renoved
and replaced with clean backfill [IT 1991a, IT 1993a]. Results of soil sanpling conducted
during the RI[IT 1991a] showed little evidence of fuel conponents or contam nants remaining in
the soil in the study area. Results of soil sanples collected fromfive soil borings (SB-1
through SB-5) and anal yzed during the Rl [IT 1991a] showed the foll ow ng:

1 Two of five soil borings showed very low |l evels of organic lead (<1 ppm). |In boring
(SB-3) adjacent to the UST northwest of Building 10400, IRP Site 47, (the suspected
unl eaded gasoline leak site) organic | ead was detected in four sanpled intervals:

. 4 to 4.5 ft, 0.8 ppm

. 101 to 101.5 ft, 0.9 ppm

« 105.5to 106 ft, 0.8 ppm and
. 123.5 to 124 ft, 0.8 ppm

In boring (SB-4) at Site 25 (the diesel fuel spill site) organic |ead was detected in the
followi ng sanpl ed intervals:

. 2.5to 3 ft, 0.8 ppm

. 60.5 to 61 ft, 0.8 ppm

. 90.5 to 91 ft, 0.7 ppm

e 105.5to 106 ft, 0.8 ppm and
. 125.5 to 126 ft, 0.8 ppm

No | eaded fuels were known to have been stored at the ACGWSite; and, further investigations of
organic | ead contam nation in surface soils indicated non-detectable concentrations [IT 1991b].

1 No petrol eum hydrocarbons were detected in | aboratory-anal yzed sanpl es obtai ned from
those sites.

At two locations (boring SB-5 at 1.5 and 90.5 feet bls) xylenes were detected. The
concentrations, 1 and 2 ppb respectively, are estimated val ues since these results
were |less than the quantitation limt. The risk of adverse health effects
associated with this level of contamination is insignificant, i.e., less than two in
one billion (1.9 x 10[-9]) [IT 1991a].

Trichloroethylene in soils was detected in only two sanples coll ected near the water
table at depths of 111 and 121 feet bls in boring SB-5, |ocated near the AC&W septic
tank and | each field. Both TCE concentrations are estimted val ues since the
results were |l ess than the sanple quantitation limt of 6 ppb

Concentrations of xylenes and TCE in the soil, each detected twice at |levels |less than the
quantitation linmts, indicate that there is no significant soil contam nation. This conclusion
is al so supported by anal yses of near surface soil sanples, collected 2.0 to 3.0 feet bls, which
found no contam nation [IT 1991a]. Absence of significant contam nation sources renders the



foll owi ng ROD considerations of no consequence:

Lateral and vertical extent of contaninants;

Concentration of contam nants;

Mobi lity of contam nants;

Car ci nogeni city or noncarcinogenicity of contam nants; and

Potential surface and subsurface pathways of migration.

2.5.2.2 GQGoundwater

Results of RI/FS groundwater sanpling and anal ysis confirned a plune of dissolved-phase TCE in
groundwater in the SWBZ near the water table. O the constituents detected, TCE is the only
consistently detected contam nant of concern in groundwater in the SWBZ. Qher results of this
investigation are sunmari zed as fol |l ows:

Only one LVWBZ wel |, MAFB-67, had repeated detections of TCE in past quarterly

noni toring rounds from Cctober 1989 through August 1990 (see Table 2.2-2).

Trichl oroet hyl ene, however has not been detected in Wl MAFB-67 in the Cctober 1990
round of sanpling nor in the quarterly sanpling rounds since. The specific source
and/or mgratory pathway of TCE into Well NAFB-67 is not known, however, results of
the FS aquifer testing indicate little hydraulic comunication fromthe SWBZ and the
LWBZ. The vertical extent of contami nation by Volatile Organi c conpounds (VOCs)

bel ow the SWBZ is defined by the LMBZ nonitoring wells.

A maxi mum TCE concentration of 800 ppb was detected during the FS aquifer testing
fromWell AT-2 [IT 1991b]. One sanple, collected by the RMXB at Wl |l AT-2, showed
about 1200 ppb of TCE

Organic constituents other than TCE were either not consistently detected or were
bel ow concentrations in associ ated sanple Quality Control (QC blanks with the
exception of three wells in the LMBZ. These three wells, MAFB-68, -70, and -71,
showed det ect abl e concentrati ons of toluene, ethylbenzene and xylene in the |ast
three sanpling rounds of the R, which ended in early 1990. However, the maxi mum
concentrations detected were | ess than 15 ppb and were bel ow the U S. EPA and
California's MCLs or applied action levels (AALs) for those constituents [IT 1991b].



The U.S. EPA and California MCLs and California AALs are:

Anal yte EPA MCL[ a] CA MCL (1990)[ b] CA AAL (1991)[c]
Tol uene 1000 g/l 2000 g/ | 2000 g/

Et hyl benzene 700 g/l 680 g/l 2000 g/

Xyl enes- 10000 g/ 1750 ¢/ 2000 g/

t ot a

<Foot not e>

[a] = Federal maxi num contam nant |evel for drinking water 40 CFR 141. 32
[ b] California drinking water prinmary naxi num contam nant |evel, 1990
[c] California applied action |evel, 1991

</ f oot not e>

Trichloroethylene is classified as a probable human carcinogen by the U S. EPA. The vol une of
TCE in the SWBZ was estinmated in the FS [IT 1991b] to be 13 gallons dissolved in groundwater and
15 gal l ons adsorbed on saturated soil. Current estinmates of the volumes of TCE in the SWBZ
calculated fromPD data, are 15 gallons dissolved in groundwater and 16 gal | ons adsorbed on
saturated soil [IT 1992e]. Trichloroethylene, as a dissolved phase in SWBZ groundwater, forns a
plume that is elliptical in shape and oriented to the southwest, suggesting mgration towards
the famly housing area. The SWBZ plune, defined using nonitoring well data obtained during the
PDl in October 1991, is shown in Figures 2.5-1 and 2.5-2. Figure 2.5-1 shows the plune at the
top of the SWBZ at the water table. Figure 2.5-2 depicts the plune at the base of the SWBZ, 50
feet below the water table. A conparison of current (1993) data to those in Figure 2.5-1 and
2.5-2 has been nade and it was determined that the current data corroborates the contours shown
in these figures. The 1991 data set used to generate Figures 2.5-1 and 2.5-2 is nore conplete
than | ater data because the 1991 data set includes screening data at depths that are not sanpl ed
by monitoring wells, and because wells MAFB-1, MAFB-2, and occasionally MAFB-3 have becone dry
or have insufficient water to sanple because of water table drop. G oundwater nonitoring
subsequent to the risk assessment have shown nmaxi num val ues | ess than the historical maxina
listed

No conpl eted risk pathways exist for TCE. However, in an unrestricted |and use, maxi num
exposure scenario, a water well could be conpleted in the SWBZ in the future. If such a well
were installed, exposure of the public to contani nated groundwater woul d be possibl e through
ingestion of drinking water or inhalation of TCE that volatilized during showering, or by
absorption through the skin during showering.

2.6 Summary of Site R sks

The RI [IT 1991a] included fate and transport nodeling and a baseline risk assessnent. The
nodel i ng was performed using AT123D: Anal ytical Transient one-, two-, and three-D nensiona
Simul ation of Waste Transport in the Aquifer System|[Yeh 1981, IT 1991a]. The nodeling
predicted that the TCE plune is not expected to inpact down-gradient drinking water wells in the
future. Also, the nodeling predicted that, as the result of natural attenuation processes, the
reasonabl e maxi num exposure (RVE) concentration for TCE in the plume may be reduced to 5 ppb
within 20 years [IT 1991b]. The conputer nodeling results were used to aid in conparative

anal ysis during the FS, and not to justify a "no further action" alternative. The data collected
and utilized in the Rl and FS were of U S. EPA quality level IIl, IV, or V, or equivalent

Fornmal data validation of the Ri- and FS-generated data was perforned to ensure that data were
of the quality comrensurate with their intended use.



<Fi gur e>

FIGURE 2.5-1 DI SSCLVED TCE CONCENTRATI ON | N GROUNDWATER AT THE WATER TABLE
<Fi gur e>

FIGURE 2.5-2 DI SSOLVED TCE CONCENTRATI ON | N GROUNDWATER BASE COF SWBZ

Al though the site is currently controlled by the Air Force, Mather AFB was cl osed on Septenber
30, 1993. Future land use is currently undecided

The Rl baseline risk assessnent showed the RVE to groundwater contam nation to occur in a

hypot hetical residential |and use scenari o whereby new drinking water wells mght be installed
inthe SWBZ [IT 1991a]. Under these conditions, the RVE concentrati on of TCE woul d be about 146
ppb resulting in an excess cancer risk of 1.1 x 10[-5], which is within the acceptable risk
range of 10[-4] to 10[-6]. The calculated RVE concentration for the LMBZ is 1.2 ppb, which
results in an excess cancer risk well below the 10[-6] |evel

The potential for contaminants to volatilize fromgroundwater, mgrate through the vadose zone
and accunmulate in hones in the future is not a threat at the ACGWSite, although it nay pose a
threat at other Superfund sites. This potential path of contam nant migrati on and exposure was
evaluated in Section 5.2.1 of the Rl Report [IT 1991a] and was dism ssed for the follow ng
reasons:

The Rl soil gas survey indicated that vapor phase transport is occurring but the
vapor phase is not reaching the ground surface

The large volune of the TCE SWBZ plune relative to its surface area linits the
significance of the volatilization as a [ TCE] | o0ss nechani sm

The shape of the TCE plune in the SWBZ is not indicative of a systemin which vapor
phase transport followed by re-solution [into the groundwater] is an inportant
transport mechanism Systens that have a | arge vapor phase conponent tend to be
less directional and nore disperse. The TCE plune in the SWBZ is directional, very
narrow relative to its length

Al though soil is not an affected nedia, the R baseline risk assessnent included possible soi
contam nants since xylene was found in two sanples. The baseline risk assessnent indicated the
ri sk of adverse health effects fromxylene was 1.9 x 10[-9], less than two in one billion, which

is anegligible risk.
2.6.1 Human Health R sks
2.6.1.1 Contam nant ldentification

The RI baseline risk assessnent identified eight constituents as chem cals of potential concern
in groundwater and two constituents as chemcals of potential concern in soils at the ACGWSite
[1T 1991a]. These were benzene, chloroform chloronethane, cis-1,2-dichloroethylene,

et hyl benzene, trichloroethyl ene, toluene, and xylene in the ACGW Site SWBZ groundwat er and
organic | ead and xylene in ACGW Site soils.

The constituents identified in the Rl [IT 1991a], including the chem cals of potential concern
were eval uated during the FS [IT 1991b] to deternmine the contam nants of concern for the FS
anal ysis of alternatives. These constituents were benzene, bis(2-ethylhexyl) phthalate, carbon



tetrachl oride, chloroform chloronethane, cis-1,2-dichloroethylene, trans-1, 2-dichl oroethyl ene
et hyl benzene, total |ead, nethylene chloride, toluene, 1,1,1 trichloroethane, trichloroethyl ene
and xylenes in the ACGW Site SWBZ groundwat er and organic | ead and xylene in ACGWSite soils.
Most of the constituents were elimnated fromthe final list of contam nants of concern [IT
1991b]. The eval uation was done to elimnate common | aboratory contam nants, constituents with
concentrations bel ow applicable or rel evant and appropriate requirenments (ARARs), constituents
whi ch | ack environnental preval ence, and constituents which are within the range of background
levels. This evaluation process of potential contam nants of concern is in conpliance with U S
EPA gui dance docunents [EPA 1989b], and was presented and accepted in both the AC&W Renedi a
Investigation Report [IT 1991a] and the Feasibility Study [IT 1991b]. On the basis of the

eval uation, TCE in groundwater is the single remaining contam nant of concern [IT 1991b]. The
range of detected TCE concentrations is as follows:

1 FromO0.3 g/l to 790 g/l as reported in the R [IT 1991a].

The three sanples collected fromWI Il AT-2 during the FS aquifer tests contai ned 560
g/l, 800 g/l, and 1200 g/I of TCE [IT 1991b]. The sanple that contai ned 1200 g/l of
TCE was col |l ected by the RANXCB

Since the FS aquifer testing perforned in Novenber of 1990, the maxi mum
concentration of TCE has been 470 g/l in groundwater fromwell MAFB-83

The cal cul ated 95% upper confidence limt of the arithmetic average for TCE is 146 g/l in the
SWBZ and less than 1.2 g/l in the LMBZ [IT 1991b]. These estimates were reported in the FS[IT
1991b] and are based on data collected during the RI. The renminder of this section provides
additional information on the evaluation of the constituents that were elininated as

contam nants of concern

Constituents identified as potential contam nants of concern were elimnated fromfurther
consideration if they were determined to be indicative of |laboratory contamnation. The U S
EPA gui dance [EPA 1989b] states that for conmmon | aboratory contam nants (e.g., acetone

net hyl ene chl oride, and phthal ate esters), sanple results should be considered as positive
results only if the concentrations in the sanple exceed ten tines the naxi mum anount detected in
any bl ank. For constituents other than common | aboratory contam nants, sanple results should be
considered as positive if the concentration of the chemcal in the sanple exceeds five tines the
nmaxi mum anount detected in any bl ank.

The followi ng constituents were determned to be artifacts of |aboratory contami nation

Bi s(2-ethyl hexyl) phthalate [IT 1990a];
Chl oronethane [IT 1991b]; and
Met hyl ene chloride [IT 1991b]

Constituents were elimnated as contam nants of concern and fromfurther consideration if
contam nant | evels were bel ow ARARs, or were bel ow discretionary to-be-considered naterials
(TBC) as defined in 40 Code of Federal Regul ations (CFR) 300.400(g)(3) in the absence of

chem cal -specific ARARs. Commonly used ARARs were the U S. EPA and/or California (CA) drinking
water MCLs. Constituents that do not exceed an ARAR or TBC value [IT 1991b], and therefore are
not contam nants of concern in groundwater, include:

1 Benzene: below 1 ppb ARAR (CA MCL);

Carbon tetrachloride: below 0.5 ppb ARAR (CA MCL) and not environnental |y
preval ent;



Chloroform below 100 ppb ARAR (U.S. EPA MCL for total trihal onethanes); below 4.5
ppb TBC (derived Water Quality Criterion based on 22 CCR 12711 exposure | evel per
Regi onal Water Quality Control Board gui dance [ RMQCB 1989]);

C s-1,2 dichloroethylene: below 6 ppb ARAR (CA ML);

Trans-1, 2 di chl oroethyl ene: below 10 ppb ARAR (CA MCL) and not environnental |y
preval ent;

Et hyl benzene: bel ow 680 ppb ARAR (CA ML) ;

Tol uene: bel ow 40 ppb TBC (proposed secondary ML);

1,1,1 Trichl oroethane: below 200 ppb ARAR (CA MCL) and not environnental ly
preval ent, and;

Xyl enes: bel ow 1750 ppb ARAR (CA MZL).

In some cases, U S. EPA has sel ected cleanup | evel s bel ow ARARs when nultiple contam nants are
present. Therefore, consideration was given to the possibility that contam nants in addition to
TCE that may contribute to a "cunul ative" unacceptable risk. It was determ ned that

establ i shing cleanup | evel s bel ow ARARs to safeguard agai nst "cunul ative" effects of

contami nants, in addition to TCE, is not relevant to the ACGW Site for the foll owi ng reasons:

1 Absence of environnental prevalence, i.e, < 5%frequency of detection;

Later sanpling events not confirmng the presence of the constituent; and
1 The very low | evel s of those constituents when detected.

Total lead in groundwater was elimnated as a contam nant of concern because the concentration
present was within the range of background levels [IT 1991a and I T 1991b].

Therefore, TCE is the only contam nant of concern in groundwater.

O ganic lead and xylene in ACGWSite soils were also evaluated. During April of 1991, as part
of the FS, 16 surface soil sanples were collected in the ACGWarea and anal yzed for organic |ead
using the nethod recomrended by the CA DTSC. The CA DTSC anal ytical nethod has an organic | ead
detection limt of 0.5 ppm These anal yses were necessary to further assess potential effects
fromorganic lead for the foll owi ng reasons:

1 Previ ous estimates of organic | ead concentrations at the surface were based on soil
sanpl es taken at depth fromsoil borings SB-3 and SB-4, and were therefore not
necessarily representative of surface conditions;

Uncertainties existed with the anal ytical nmethod used to determ ne concentrations;
and

The data contradicted the rel ease history, i.e, no | eaded fuels were known to have
been stored at the ACGW Site.

O the 16 surface soil sanples collected, four were surface sanples near the two borings (SB-3
and SB-4). Sanples collected at depth fromthese borings during the Rl [IT 1991a] showed | ow



concentrations of organic lead. The 12 other surface sanples were collected fromlocations
randomy sel ected across the ACGWSite. No organic |lead was detected in any of the 16 sanples
Therefore organic lead is not a contam nant of concern. Xylene was elimnated as a contam nant
of concern in soils at the ACGW Site because it was detected only twice and at concentrations
estimated to be less than 2 ppb. The baseline risk assessnent indicated that the risk of
adverse health effects fromingestion of soil containing 2 ppb of xylene is 1.9 x 10[-9], a
negligible risk [IT 1991b].

2.6.1.2 EXposure Assessment

Al though there are no residents currently in base housing, the area was used to house base
workers and their famlies until Septenber 30, 1993, and is planned to be used again after
redevel opment. The water wells that supply the housing area draw water fromthe LWBZ or deeper
in the Mehrten Formation. Aquifer test data support the interpretation of only limted
hydraul i ¢ connection between the SWBZ and LWBZ [I T 1991b]. Evaluation of nonitoring data and
mat hemati cal nodeling, perforned as part of the baseline risk assessnent, predicted that the
groundwat er plune of TCE has not and will not inpact the water supply wells in famly housing
area [IT 1991a]. Therefore, the baseline risk assessnent concluded that groundwater at the AC&W
Site does not currently present a conpleted pathway for exposure. However, in an unrestricted

| and use, naxi num exposure scenario, the possibility exists for conpletion of a well in the SWBZ
inthe future. In the event a well of this nature is installed, the possibility of exposure to
contam nated groundwater could result in exposure fromdernal contact, ingestion of drinking

wat er and inhalation of volatilized constituents during showering

2.6.1.3 Toxicity Assessnent

The U.S. EPA classifies TCE as a probabl e human carci nogen (G oup B2) [EPA 1990]. A Goup B2
carci nogen is known to produce cancer in |laboratory aninals, and lifetine exposure to TCE by
oral ingestion has been docunmented to produce liver tunors in several strains of mice [EPA
1990] . Cancer Potency Factors (CPF) have been devel oped by the U S. EPA s Carci nogenic
Assessment Group for estimating excess lifetime cancer risks associated with exposure to
potentially carcinogenic chemcals. The US. EPA has estinmated the TCE oral CPF as 1.1. x
10[-2] (ng/kg-day)[-1] [EPA 1990]. Cancer potency factors, correction factors, and the

estinmated i ntake of the carcinogen, expressed in ng/kg-day, i.e., mlligramof chem cal for each
ki | ogram wei ght of an individual per day, are used to cal cul ate an upper-bound estimate of the
excess lifetine cancer risk associated with exposure at the estinated intake level. Use of this

approach makes underestinmation of the actual cancer risk highly unlikely.

The potential for noncarcinogenic adverse health effects caused by exposure to chem ca
contaminants is estinmated through the use of Reference Doses (RfD) devel oped by the U S. EPA
Ref erence doses are estimates, for a specific chemcal constituent, of the lifetinme hunman daily
exposure level that is likely to be without an appreciable risk of adverse effects. The
calculation of a RRD includes nethods to ensure that the RFD will not underestimate the
potential for adverse noncarcinogenic effects to occur. Reference doses are applicable to the
general popul ation, including sensitive individuals. By conparing the RiDs with the estimated
intakes of chenmicals present in environnental nedia, e.g., the anount of a chem cal ingested
fromdrinking contam nated water, an assessnent can be nmade of the health risks posed by the
chem cal s present.

As reported in the R report [IT 1991a], noncarcinogeni c effects produced by oral ingestion of
TCE are not well characterized, but have been estinated as foll ows:

1 The estimated RFID is based on the U S. EPA Lowest- Cbservabl e- Adver se- Ef f ect - Level
(LQAEL). The LQAEL is the | owest exposure |level at which there are statistically or



bi ol ogically significant increases in the nunber or severity of adverse effects.

The TCE LQOAEL is 55 ppm which corresponds to an estimated TCE adsorbed dose of 7.34
ny/ kg-day [ EPA 1987].

The U.S. EPA then divided the LOAEL dose by 100 to provide a conservative estinmate
of the RFD, i.e., 7.34 X 10[-2] ng/kg-day [IT 1991a].

The estimated TCE RRDis 7.34 X 10[-2] ng/kg-day [IT 1991a]. A daily intake of nore than 7.34 X
10[-2] ng per kg of body weight would be likely to produce adverse, but noncarcinogenic, health
effects during an individual's lifetime, i.e., after 70 years of daily TCE intake

2.6.1.4 Ri sk Characterization

Excess lifetinme cancer risks are cal cul ated using the assumed contam nant intake |evel, other
exposure correction factors, and the CPF. These risks are probabilities that are generally
expressed in scientific notation (e.g., 1 X 10[-6] or 1E-6). An excess lifetime cancer risk of
1 X 10[-6] indicates that, as a plausible upper bound, an individual has a one in one mllion
chance of devel oping cancer as a result of site-related exposure to a carcinogen over a 70-year
lifetine under specific 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
contam 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 ati on may
reasonabl y 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 w thin
a single mediumor across nedia. The H provides a nunerical indicator of the nearness to
acceptable limts of exposure or the degree to which acceptabl e exposure | evels are exceeded.

As the H increases towards unity (i.e., 1), so does concern for the potential hazard posed by
the constituent.

For the final AC&RW Site baseline risk assessment, a residential unrestricted |and use, maxi num
exposure scenario was assuned. The potential risk posed by exposure to contam nants was
estimated by quantifying potential human intake and identifying toxicity characteristics for the
contami nants of concern in the exposure pathways. Trichloroethylene is the only contam nant of
concern in SWBZ groundwat er.

Trichl oroethylene is a probabl e human carci nogen. The excess lifetime cancer risk for TCE is
obtained by multiplying the intake of TCE by the TCE CPF. The ingestion intake for TCE is

cal cul ated by assuming an ingestion rate of 1.4 liters of water/day containing a contam nant
anmount equal to the 95% upper confidence limt of the arithnmetic average [IT 1991b]. The

inhal ation intake is cal culated as the anount of TCE which would volatilize fromthe water
source during showering. The resulting risk level represents the probability that an individua
coul d contract cancer due to exposure to TCE from SWBZ groundwater if used for drinking or while
showering. The calculated risk level for TCE under the residential/unrestricted | and use
scenario was 1.1 X 10[-5]; i.e., the risk level represents the probability of one person in one
hundr ed t housand contracting cancer fromthe exposure. This calculated risk levels is within
the acceptabl e range of 10[-4] and 10[-6], as defined in 40 CFR 300.430(e)(2)(i)(A)(2).

The results of the risk characterizati on process for groundwater beneath the ACGWSite are
summarized in Table 2.6-1



<Fi gur e>
2.6.2 Environnental Risks

There are no environnmental risks associated with contam nants at the ACGWW Site as reported in
the RI/FS Site Inspection report [IT 1990b] and RI/FS reports [IT 1991a, and 1991b] because:

1 There are no critical habitats affected by ACGW Site contam nation; and

1 There are no endangered speci es or habitats of endangered species affected by
contam nation at the ACGWSite.

However, actual or threatened releases of TCE in the groundwater, if not addressed by
i npl enenting the response action selected in this ROD, may present potential threat to public
heal th, welfare, or the environnent.

These concl usions are based on Section 8.4 "FLORA and FAUNA" of the Site Inspection Report [IT
1990b] and Section 6.3.1.2 "Receptor Assessnment” of the Rl Report [IT 1991a]. Because there are
no conpleted risk pathways at the ACGW Site a site-specific ecological risk assessnent has not
been perforned. However, the Basew de Conprehensive Ri sk Assessnent, will include an ecol ogical
ri sk assessnent, and the assessment will be conpl eted before i ssuance of the final ROD for

Mat her AFB.

2.7 Description of Alternatives

Seven renedial alternatives (four primary alternatives with respective sub-alternatives) were
devel oped for detailed analysis in the FS Report for the ACGWSite [IT 1991b]. G oundwater,
primarily in the SWBZ, is the affected nedia at the AC’W Site. Soils are not an affected nedia
and are not considered in the renedial alternatives. The renediation goal of each of these
alternatives is to reduce the concentration of TCE in groundwater at the ACGWSite to the Safe
Drinking Water Act (SDWA) MCL of 5 ppb.

Al alternatives include a groundwater nonitoring programconsistent with ARARs and conpati bl e
with the site-w de groundwater nonitoring program[IT 1993e], as approved by the Air Force, U S.
EPA, and State of California in accordance with the FFA for Mather AFB.

The seven renedial alternatives are as foll ows:

Alternative 1 - No Action

Alternative 2 - Institutional Controls
. Alternative 2a - Access Restrictions

e« Aternative 2b - Alternate Water Supply

Alternative 3 - Extraction/Injection and Treat nent
e« Aternative 3a - Extraction/Injection with Utraviolet/Oxidation (U OX) Treat nent

« Aternative 3b - Extraction/Injection with Air Stripping/Vapor Phase Carbon
Adsor pti on Treat nent

Alternative 4 - Extraction/ Treatment with Discharge to Mather Lake or Sanitary Sewer



e« Aternative 4a - Extraction/Treatment with Uv/ OX and D scharge to Mather Lake or
Sani tary Sewer

e« Aternative 4b - Extraction/Treatment with Air Stripping/ Vapor Phase Carbon
Adsorption and D scharge to Mather Lake or Sanitary Sewer

2.7.1 Aternative 1 - No Action

This alternative assunes current site conditions plus inplenmentation of a groundwater nonitoring
programto assess characteristics of the plune. This alternative considers taking no active

cl eanup neasures, such as groundwater punping or renoval of contam nation. The CERCLA/ Superfund
programrequires that the No Action Alternative be evaluated to provide a baseline for
conparison purposes. The No Action Alternative relies on natural degradation and di spersion
processes to eventually elimnate the contam nation. Conputer nodeling predicted that the RVE
concentration for TCE may be reduced to 5 ppb within twenty years in this alternative [IT
1991b]. The nodeling was perfornmed using GANL3D code [Walton 1989] and interactive version of
the PLASM code [Prickett and Longqui st 1971], and the GMR3D code [Walton 1989] to sinulate
transport of TCE in the SWBZ. The nodeling also utilized predicted TCE concentrations generated
using AT123D: Analytical Transient one-, two-, and three-D nensional Sinulation of Waste
Transport in the Aquifer System|[Yeh 1981, IT 1991a].

The time required to achieve renediation, i.e., to reduce the concentration of TCE to 5 ppb
t hroughout the ACGW Site SWBZ plune, is expected to be greater than 20 years.

2.7.2 Alternative 2 - Institutional Controls

Remedi al Alternatives 2a and 2b rely, to the nmaxi num extent possible, on institutional and
access restrictions to prevent the possibility of exposure to the contam nated groundwater
Conti nued groundwater nmonitoring is applied until the TCE concentration is reduced via natura
degradation and dispersion to 5 ppb. Achievenent of full renediation is expected to require
greater than 20 years, although the RVE concentration is predicted to drop to 5 ppb within 20
years [IT 1991a].

In Alternative 2a, two types of restrictions are eval uated, as descri bed bel ow

Requirenents in the property deed to restrict |and use by prohibiting installation
of wells in the contam nated portion of the SWBZ, or

Continued Air Force control of the site to prevent public use of the site, thereby
elimnating the possibility of installing a water supply well in the contam nated
area

Alternative 2b provides two possible sources of alternate drinking water supplies which include:

Connecting the Base to the city water supply; or

Deconmi ssioni ng the current Base fam |y housing wells | ocated nearest to the plune
and relying on increased production fromthe other famly housing wells which are
|l ocated even further away fromthe contam nated zone.

2.7.3 Aternative 3 - Extraction/Injection and Treat nent

Remedi al Alternatives 3a and 3b rely on active cleanup of the plune. The tine required to



achi eve renedi ation pursuant to this alternative is estinmated by conputer nodeling to be 10
years [IT 1991b]. The nodeling was performed usi ng GNFL3D code [Walton 1989] and interactive
version of the PLASM code [Prickett and Longqui st 1971], and the GMR3D code [Walton 1989] to
simulate transport of TCE in the SWBZ. The nodeling al so utilized predicted TCE concentrations
generated using AT123D: Analytical Transient one-, two-, and three-D nensional Sinulation of
Waste Transport in the Aquifer System[Yeh 1981, IT 1991a]. |In these alternatives, water is
nodel ed to be punped at a total of 200 gpmfromspecifically |ocated punping wells, is treated
to renove the contamination, and is then injected into an array of injection wells up-gradient
of the plume to direct the flow of contam nation toward the capture wells. Continued
groundwat er nmonitoring is also included in Alternatives 3a and 3b.

For Alternatives 3a and 3b, the goal is to reduce the concentration of the plume to 5 g/l (ppb)
to neet the MCL ARAR. The treated water will be injected into the SWBZ. Best avail able control
technol ogy (BACT) will be used for the treatnent systemoff-gasses if required to neet
Sacranento Metropolitan Air Quality Managenent District (SMAQWD) air rules ARAR

Alternative 3a eval uates using W and ozone or hydrogen peroxi de to oxidi ze and degrade the TCE
in the renmoved groundwater. The end-products of the UV OX process are chiefly carbon di oxi de
and water. Alternative 3b evaluates the conbination of two industry standard cl eanup processes
to renove the TCE fromthe extracted groundwater. Air stripping uses a streamof air to
separate the TCE fromthe water. Once the TCE volatilizes and becones a part of the air stream
the air streamis filtered with activated carbon to renove the TCE vapor fromthe air. As the
filter becones saturated with TCE, it is exchanged for a fresh filter. The spent filter is
shipped to a carbon regeneration facility where the TCE is thernally destroyed. Al ternative 3b,
with injection of treated effluent into the SWBZ, is the selected renedy (see Section 2.9) for
this ROD.

2.7.4 Aternative 4 - Extraction/Treatnent with D scharge to Mather Lake or Sewer

Alternatives 4a and 4b rely on active cleanup of the plunme. The tine required to achieve

remedi ation pursuant to this alternative is estinmated by nunerical conputer nodeling to be nore
than 10 years [IT 1991b]. The nodeling was perforned using GAFL3D code [Walton 1989] and
interactive version of the PLASM code [Prickett and Longqui st 1971], and the GMR3D code [Walton
1989] to simulate transport of TCE in the SWBZ. The nodeling also utilized predicted TCE
concentrations generated using AT123D: Anal ytical Transient one-, two-, and three-D nensional
Simul ation of Waste Transport in the Aquifer System|[Yeh 1981, IT 1991a].

The treatnment portion of Alternative 4a is the sane as Alternative 3a in that groundwater is
extracted via punping and treated with UW/ OX. The difference between Alternatives 3a and 4a is
that in Alternative 4a the treated water will either be:

Di scharged to Mather Lake, thereby reducing the need to supply Mather Lake with
wat er fromother sources (i.e., Folsom South Canal); or

Di scharged to the sanitary sewer line for disposal by the Sacranento County Sewage
Treatment Pl ant.

The treatnment portion of Alternative 4b is the same as Alternative 3b. Goundwater is extracted
via punping and treated with air stripping and a vapor phase carbon adsorption systemif
necessary. The treated water is discharged via one of the two options described in Alternative
4a above, i.e., to Mather Lake or to the sanitary sewer.

Conti nued groundwater nmonitoring is also included in Alternatives 4a and 4b.



2.8 Summary of the Conparative Analysis of Alternatives

The remedi al alternatives developed in the Feasibility Study were anal yzed in detail using the
nine evaluation criteria required by the NCP (Section 300.430(e)(7)). These criteria are
classified as threshold criteria, primary balancing criteria, and nodifying criteria. Threshold
criteria are:

(1) Overall protection of human health and the environnent; and
(2) Conpliance with ARARs.

Primary balancing criteria are:

(3) Long-termeffectiveness and pernanence

(4) Reduction of toxicity, nmobility, or volune through treatnent;
(5) Short-termeffectiveness;

(6) Inplenmentability; and

(7) Cost.

Modi fying criteria are:

(8) Statel/support agency acceptance; and
(9) Community acceptance

The resulting strengths and weaknesses of the alternatives were then weighed to identify the
alternative providing the best bal ance anong the nine criteria. Table 2.8-1 summarizes this
conpari son.

2.8.1 Overall Protection of Hunman Health and the Environment

Overall protection of human health and the environnment addresses whether a renmedy provides
adequat e protection and descri bes how risks posed through each pathway are elimnated, reduced
or controlled through treatment, engineering controls, or institutional controls. The R
basel i ne ri sk assessnent determ ned the excess cancer risk of the TCE plune to a hunman receptor
as 1.1 x 10[-5] [IT 1991a]. Therefore, inplenentati on of the no-action (Alternative 1) or
either of the two institutional control alternatives (Alternatives 2a and 2b) would result in
risk within the acceptable limts, i.e., between 10[-4] and 10[-6]. For these alternatives and
usi ng exposure concentrations predicted by the AT123D anal yti cal conputer nodel [Yeh 1981],
calcul ated risk would decrease from1l.1 x 10[-5] at present to less than 1.0 x 10[-7] by year
twenty [IT 1991a].

I mpl erent ation of an extraction/treatnent system (Al ternatives 3a, 3b, 4a, or 4b) decreases risk
fromthe plune at a nore rapid rate. The risks presented below are estinmated to represent risks
due to the remaining TCE, as predicted by conputer nodeling, at the end of that particular year
[1T 1991b]. The nodeling was perforned usi ng GAFL3D code [Walton 1989] and interactive version
of the PLASM code [Prickett and Longqui st 1971], and the GMR3D code [Walton 1989] to simulate
transport of TCE in the SWBZ. The nodeling also utilized predicted TCE concentrations generated
using AT123D: Analytical Transient one-, two-, and three-D nensional Sinulation of Waste
Transport in the Aquifer System[Yeh 1981, IT 1991a]. The estinmates are exceedingly
conservative in that they do not allow for any | osses due to degradation, dispersion, natural
attenuation, etc., over the entire assuned hunan exposure period of 30 years. The average
concentration of the renmaining TCE as predicted by the conputer fate and transport nodeling at
one, five, and ten years are assuned to be representative of the |ong-term exposure

contami nation [IT 1991a].



The estinmated excess cancer risks (using the RVE concentration, i.e., the 95% upper confidence
arithnetic average of nodeling projections [IT 1991b]) fromthe TCE renmining in the groundwater
at 1, 5, and 10 years (assumng an operating life of ten years) are shown in Table 2.8-2

<Fi gur e>
<Fi gur e>

2.8.2 Conpliance with Applicable or Relevant and Appropriate Requirenents

Pursuant to section 121(d) (1) of CERCLA [42 USC Section 9621(d)], renedial actions nust attain
a degree of clean-up which assures protection of human health and the environnent.

Additionally, renedial actions that | eave hazardous substances, pollutants, or contam nants
on-site must neet standards, requirenents, limtations, or criteria that are ARARs. Federa

ARARs for any site may include requirenents under any federal environnmental |aws. State ARARS

i ncl ude promul gated requirenments under state environnental or facility-siting laws that are nore
stringent than any Federal ARARs and that have been identified to the U S. EPA by the state in a
tinely manner

Applicable requirenents are those cl eanup standards, control standards, and other substantive
environnental protection requirenents, criteria, or limtations pronul gated under Federal or
State law that specifically address a hazardous substance, pollutant, contam nant, renedi a
action, location or other circunstances at a CERCLA site.

Rel evant and appropriate requirenents are defined as those cl eanup standards of control and

ot her substantive environnental protection requirenents, criteria, or limtations pronul gated
under Federal or State law that, while not "applicable" to a hazardous substance, pollutant,
contam nant, renedial action, |location or other circunstance at a CERCLA site, neverthel ess
address problens or situations sufficiently simlar to those encountered at the CERCLA site to
indicate their use is well-suited to the particular site. If no ARAR addresses a particul ar
situation, or if an ARAR is insufficient to protect human health or the environnent, then
nonpronul gat ed standards, criteria, guidance, and TBC advi sories nay be used to provide a
protective remnedy.

The regul atory framework associated with the cl eanup of groundwater at the ACGWSite is driven
by the potential beneficial use of |ocal groundwater. "The goal of EPA' s Superfund approach is
to return useable groundwater to their beneficial uses within a tinmefrane that is reasonabl e"

[ Federal Register page 51433, Decenber 21, 1988]. Drinking water is considered to be the

hi ghest beneficial use and renediation to drinking water standards affords the greatest |evel of
protection and cleanup. As required by the California Porter-Col ogne Water Quality Act, the
Regi onal Water Quality Control Board - Central Valley Region defines the beneficial uses of

vari ous water bodies for the Sacramento River Basin. Wter bodies and their beneficial uses are
presented in the Central Valley Basin Plan. The Basin Plan classifies aquifers in the ACGWSite
area to have "existing or potential beneficial uses as sources of drinking water". This

regi onal plan has been pronulgated and is an ARAR for the ACGW Site.

Section 121(e) of CERCLA, USC Section 9621(e), states that no federal, state or local permt is
required for renedial actions conducted entirely on-site. Therefore, action conducted entirely
on-site must neet only the substantive, not the adm nistrative, requirement of the ARAR Any
action which takes place off-site is subject to the full requirenents of the federal, state, and
| ocal regul ations.

CERCLA Section 121 states that, at the conpletion of a remedial action, a level or standard of
control required by an ARAR will be attained for wastes that renain on-site. |In addition, the
NCP, 40 CFR Section 300.435(b)(2) requires conpliance with ARARs during the course of the



Renmedi al Desi gn/ Renedi al Action

Applicable or relevant and appropriate requirenents are identified on a site-specific basis from
information about specific chemcals at the site, specific actions that are being considered as
remedi es, and specific features of the site location. There are the three types of ARARs:

1 Cont ami nant-specific requirements are ARARs that set limts on concentrations of
speci fi ¢ hazardous substances, pollutants, and contam nants in the environnment such
as anbient water quality criteria and drinking water standards.

Action-specific requirenents are ARARs that set technol ogy-based restrictions which
are triggered by the type of action under consideration. Exanples of
action-specific ARARs are Resource Conservation and Recovery Act (RCRA) regul ations
of waste treatnent, storage, and di sposal

Locati on-specific requirements are ARARs that set restrictions on certain types of
activities based on site characteristics such as restrictions on activities in
wet | ands, floodplains, and historic sites.

The followi ng sections outline the ARARs and other information that U S. EPA considered for the
ACEW Si t e.

2.8.2.1 Contami nant-Specific Applicable Relevant or Appropriate Requirenents

The contam nant-specific ARARs for the ACGW Site are federal drinking water standards and

promul gated State of California drinking water standards which are nore stringent than federa
standards. Cdeanup levels are set at health-based levels, reflecting current and potential use
and exposure. Each is relevant and appropriate to set cleanup standards at the site. For
system ¢ (noncarci nogenic) toxicants, cleanup |levels represent that anount to which hunmans coul d
be exposed on a daily basis w thout appreciable adverse effects occurring during their lifetine.
For carcinogens, cleanup levels nust fall within a 10[-4] to 10[-6] risk range [ NCP, 40 CFR

[ Para] 300. 430(€e) (2) (i) (A (2)]

Potential drinking water regul ations include MCLs for specific contam nants [Section 1412 of the
SDWA, 42 USC [Para] 300g-1 "National Drinking Water Regul ations"; National Prinmary Drinking Water
Regul ations, 40 CFR Part 141]. Maxi num contam nant |evels are enforceabl e standards which apply
to specified contam nants which U S. EPA has determ ned have an adverse effect on human health
The MCL for TCE is 5 ppb. Maxi numcontanminant levels are set at level that are protective of
human health and set close to Maxi mum Contam nant Levels Goals (MOLGs).

Under the authority of the NCP [40 CFR [Para] 300.430(f)(5)], MLGs set at |evels above zero nust
be attained by renedial actions for ground or surface water that is currently or potentially a
source of drinking water, where the MCLGs are rel evant and appropriate under the circunstances
based on the factors in the NCP [40 CFR [ Para] 300.400(g)(2)]. The MCLGs are applicable to the
site if the MOLGs are less stringent than or equal to the federal MCL.

California has promul gated MCL for prinmary volatile organi ¢c conpounds, however, the U S. EPA has
chosen the Federal MCL for TCE, i.e., 5 ppb (g/l), as the groundwater cleanup standard for the
AC&W Si te because the California MCL for TCE, i.e., 0.005 ng/l (5 g/l) [22 CCR Secti on 64444.5]
is equal to the Federal MCL

2.8.2.2 Action-Specific Applicable or Rel evant and Appropriate Requirenents

2.8.2.2.1 Ar Stripping - Alternatives 3b and 4b. Alternatives 3b and 4b utilize air stripping



to renove TCE fromthe groundwater followed by vapor phase carbon adsorption to renmove TCE from
the air stream The SMAQWD requires that new source that enits toxic chemcals to the

at nrosphere nust have authorization for construction and operation. Al though on-site treatnent
facilities are exenpted by CERCLA from adm nistrative requirenments of the permt, em ssion
limts and nonitoring requirenents inposed by the SMAQWD permt nust be net. These requirenents
i nclude SMAQWD Rul e 202 Section 301, and Rule 402 Section 301, et seq.

1 SMAQWD Rul e 202, Section 301, "Best Available Control Technol ogy" (BACT)

Section 301 is considered to be relevant and appropriate to the air emssions fromthe air
stripper. BACT is required for em ssions of reactive organi c conpounds. The SMAQWD requires
that a risk assessnment for air em ssions be perforned to support the renedi al design phase.
System specific requirenents include ability of the carbon adsorption systemto performat a
m ni mumcontrol efficiency of 90% and that daily em ssions will be quantified and not exceed
SMAQWD |i mitations.

1 SMAQWD Rul e 402, Section 301, "Nui sance"

Section 301 is considered to applicable to the renedial action. Discharges of air contam nants
will not be in such quantities as to cause injury, detrinent, nuisance or annoyance to any
consi der abl e nunber of persons or the public, or endanger the confort, repose, health or safety
of any such persons or the public, or cause injury or damage to business or property.

The OSVER Directive 9355.0-28, "Control of Air Emissions fromAir Strippers at Superfund
G oundwater Sites" will be considered. This TBC covers all Superfund sites with potential air
stripper em ssions.

2.8.2.2.2 Of-Site Thernal Regeneration of Spent Activated Carbon - Aternatives 3b and 4b

Use of activated carbon for renedi ati on of VOCs under A ternatives 3b and 4b could trigger

requi renents associated with regeneration or disposal of the spent carbon. |f the spent carbon
is alisted waste or a characteristic waste then it is regul ated as hazardous waste under RCRA
[42 USC [Para] 9601, et seq.] and California' s Hazardous Waste Managenent (HWJ) regul ations [22
CCR 66262.10 - 66262.57] .

Movenent of contaminants to new |l ocations and placenent in or on land will trigger |and disposa
restrictions for the waste [ RCRA 40 CFR [Para] 263 Subpart D]. Additionally, closure for units
whi ch store hazardous waste for nore than 90 days nust be net [RCRA 40 CFR [ Para] 264. 110 -
264.120].

Contai ners used for storage of contam nated carbon that is classified as a listed or
characteristic waste nmust conply with California HW regul ati ons [22 CCR 66262. 30 - 66262. 33].
Accunul ation of hazardous waste on-site for nore than 90 days nmy trigger the requirenents set
forth in RCRA [40 CFR Part 264] and California HMW regul ations [22 CCR 66264].

On-site storage of contaminated carbon can trigger state requirenents such as California HAV
regul ations [22 CCR 66262. 10 - 66262.43, and 66264] and munici pal or county hazardous materia
ordinances. |If the spent carbon is a hazardous waste, construction and nonitoring requirenents
for storage facilities may al so apply.

Di sposal of contaminants can trigger RCRA | and disposal restrictions for disposal. If |and
di sposal restrictions are triggered, spent carbon would need to neet treatnent standards and

RCRA off-site Subtitle C disposal restrictions would al so apply.

The selected renmedy will utilize, if necessary, the off-site thernal regeneration of the spent



carbon. Regeneration of activated carbon, using high-tenperature thernal process, is considered
"recycling" under both Federal RCRA regul ations, and California hazardous waste regul ati ons.
Transportation, storage, and generati on of hazardous waste for recycling nust conply with
requirenents of RCRA and California HWM regul ati ons [22 CCR Sections 66262. 10 - 66262. 57].

Perf ormance standards for hazardous waste incinerators can also be requirenents for on-site
carbon reactivation.

2.8.2.2.3 Discharge to Surface Waters - Aternatives 4a-1 and 4b-1. Substantive National

Pol | utant Di scharge Elimnation System (NPDES) permt requirenents [ NPDES, d ean Water Act

[ Para] 402; 40 CFR Parts 122-125] would apply under Alternatives 4a-1 and 4b-1 to di scharge of
treated effluent to surface waters. These requirenents would prinmarily be effluent limtations
and nonitoring requirements. Anbient Water Quality Oriteria are used by the State of California
to set Water Quality Standards in the California Inland Surface Waters Plan. Standards in the
plan are used by the RWMXB to set NPDES effluent discharge lintations.

2.8.2.2.4 Underground Injection - Alternatives 3a and 3b. Aternatives 3a and 3b include
groundwat er extraction, treatnent of the groundwater, and injection of treated effluent into the
SWBZ. Effluent fromthe groundwater treatnent systemthat is injected into the aquifer at the
AC&W Site, i.e., the SWBZ, nust nmeet the foll owi ng ARARs:

1 "The Water Quality Control Plan (Basin Plan) for the Central Valley Regional Water
Quality Control Board (Region 5): The Sacranento R ver Basin (Basin 5A), The
Sacranent o- San Joaquin Delta Basin (Basin 5B), and the San Joaquin R ver Basin

(Basin 50)" [ RWXCB 1990] ;

The State Water Resources Control Board Resol ution No. 68-16 (Antidegradation
Policy) "Statenment of Policy with Respect to Maintaining Hgh Quality of Waters in
California,";

The State Water Resources Control Board Resol ution No. 88-63 (Policy on Sources of
Drinking Water),";

Section 3020 of RCRA; and

The federal Underground Injection Control (UC) Programfor class V wells set forth
in 40 CFR Part 144.

The SWRCB Resol ution 68-16 requires nai ntenance of existing State water quality unless it is
denmonstrated that a change will benefit the people of California, will not unreasonably affect
present or potential uses, and will not result in water quality less than that prescribed by
other State policies.

According to the decision of the U S. EPA Adm nistrator, Resolution 68-16, the water

anti-degradation policy, is a State ARAR for the establishnment of nunerical limts for the
reinjection of treated ground water into clean areas (i.e., high quality waters) of the aquifer,
i.e., outside of the contam nated plume. The nunerical limts established on a nonthly nedian

and on a daily nmaxi mumbasis to neet the requirenents of Resolution 68-16 are set forth in Table
2.8-3 Wth respect to the reinjection of treated ground water within the contam nated pl ung,
treatnent shall be at nost the concentration |level of the trichloroethylene (TCE) in the ground
water at the point of reinjection nmeasured on a nonthly nedian basis, but not greater than 5
g/l, the Federal and State primary MCL. Wth respect to reinjection of treated groundwater
outside the contam nated plunme, the effluent is required to attain a discharge |evel for TCE of
0.5 g/l neasured on a nonthly nedian basis, with the maxi mum i nforceabl e di scharge standard not
to exceed 5.0 g/l. To neet the requirenment that the sel ected remedy be protective of human



health and the environnment, the U S. Air Force shall maintain hydraulic control of the plune
whil e extracting contam nated ground water, and reinjecting treated ground water into the
contam nant plune or the clean portion of the aquifer

<Fi gur e>
Section 3020 of RCRA prohibits disposal of hazardous waste above or into a fornmation which
contains a source of drinking water. This prohibition does not apply to injection of treated

contam nated groundwater into an aquifer if:

1 Such injection is part of a response action under Section 104 or 106 of CERCLA

The contam nated groundwater is treated to substantially reduce hazardous substances
prior to such injection; and

The response action will, upon conpletion, be adequate to protect human health and
t he environnent.

The federal U C Programrequires that injection wells such as those that
woul d be located at the Site:

Not cause a violation of the primary MCL in the receiving aquifer, and
Not adversely affect the health of persons [40 CFR Section 144.12].

The effluent reinjected outside of the contam nated plunme and into cl ean groundwater will have a
di scharge nedi an nonthly TCE concentration level of 0.5 mcrograns per liter ( g/l or ppb).

Rei njection of the effluent within the contam nated plune will have a median nonthly TCE
concentration | evel not exceeding the concentration of TCE in the groundwater at the point of
reinjection. However, in no case will the naxi mum di scharge concentration | evel exceed 5.0 g/
(ppb), the federal and state MCL drinki ng water standard

2.8.2.3 Location-Specific Applicable or Relevant and Appropri ate Requirenents
The Air Force has not identified any |ocation-specific ARARs for the ACGWSite.
2.8.2.4 Conpliance Wth Applicable or Rel evant and Appropriate Requirenents

Al of the alternatives considered in the FS[IT 1991b] will conply with the ARARs. None of the
proposed alternatives will require waivers to be issued. The point in tine at which ARARs are
satisfied, however, differs significantly anong the alternatives. Aternatives 3a and 3b are
predicted to achieve ARARs about 10 years after start-up by increasing capture efficiency as a
result of injecting the treated effluent. Alternatives 4a and 4b, which rely on extraction only
to capture and contain the plune, are predicted to require nore than 10 years of operation to
achi eve ARARs.

Alternatives 1, 2a, and 2b; however, rely on natural attenuation and degradation processes to
reduce contam nant |evels. For these alternatives, the fate and transport nodeling effort

predi cted natural phenonena will require at |east 20 years to adequately reduce TCE and achi eve
the MCL of 5 ppb [IT 1991a]. The nodeling was perforned using AT123D. Anal ytical Transient
one-, two-, and three-Di nensional Sinulation of Waste Transport in the Aquifer System|[Yeh 1981
IT 1991a] .



2.8.3 Long-Term Effectiveness and Per manence

Long-term effecti veness and pernmanence refers to the ability of a renedy to naintain reliable
protection of hunman health and the environnent over tine. The criterion includes the
consideration of residual risk and the adequacy and reliability of controls. Long-term
effectiveness and permanence is essentially the same for all seven of the alternatives. The
only long-termactivity is groundwater nonitoring, and this activity is common to al
alternatives, including no-action

However, the transition point fromshort-termto long-term i.e., the end of the renedial action
i npl enentation period, varies between the alternatives. Long-termis considered to begin when
ARARs are achieved: at least year 20 for Alternatives 1, 2a, and 2b; in about 10 years for
Alternatives 3a and 3b; and in excess of 10 years for Alternatives 4a and 4b

2.8.4 Reduction of Toxicity, Mbility, or Volume

Reduction of toxicity, nobility, or volume through treatnent refers to the preference for a
remedy that uses treatnment to reduce health hazards, contami nant migration, or quantity of
contaminants at the site. Alternatives 3a, 3b, 4a, and 4b (punp and treat alternatives) offer
significant advantages in reduction of toxicity, mobility, and volune relative to Alternatives 1
and 2, i.e., alternatives which do not enploy active treatnent. In addition, the punp and treat
alternatives fully nmeet the statutory preference for treatnent technol ogies that pernmanently
destroy the principal hazardous constituents: Alternatives 3b and 4b resulting in the on-site
destruction of TCE via U/ OX reactions; and Alternatives 3a and 4a resulting in the off-site
destruction of TCE during carbon regeneration. Alternatives 3a and 4a will not neet the
statutory preference for treatnent technol ogi es that permanently destroy the principal hazardous
constituents if vapor-phase carbon adsorption is not required to conply with SMAQVD ARARs.

The time required to reduce the absol ute concentration of TCE to a maxi num of 5 ppb throughout
the AC&W Site groundwater plume has not been established definitively, but will be nobdel ed as
part of the renedial design. Mddeling results presented in the FS (see Appendix E, Table E-6 [IT
1991b]) indicate that Alternatives 3a and 3b nmay reduce TCE concentration to nmaxi mrumof 4 ppb
after 10 years of operation while Alternatives 4a and 4b may reduce TCE concentration to a
maxi mumof 6 ppb in 10 years [IT 1991b]. The nodeling was performed usi ng GANFL3D code [Wal ton
1989] and interactive version of the PLASM code [Prickett and Longquist 1971], and the GAMTR3D
code [Walton 1989] to sinulate transport of TCE in the SWBZ. The nodeling al so utilized

predi cted TCE concentrations generated using AT123D:  Anal ytical Transient one-, two-, and
three-Di nensional Sinmulation of Waste Transport in the Aquifer System|[Yeh 1981, IT 1991a].
Thus Alternatives 4a and 4b will probably require nore than 10 years to reduce the ACGRWSite
SWBZ plume TCE concentration to 5 ppb

Alternatives 1, 2a, and 2b contribute no induced reduction of toxicity, nmobility, or volume and
rely solely on natural attenuation to reduce the TCE plunme to the 5 ppb I evel over a period
predicted by the baseline fate and transport nodeling to be at |east 20 years

2.8.5 Short-term Effectiveness

Short-termeffectiveness refers to the period of tinme needed to conplete the remedy and to any
adverse inpacts on hunman health and the environnment that may be posed during the construction
and i npl ementation of the remedy. Al of the alternatives are judged to offer a high degree of
short-termeffectiveness because of the lack of risk posed to the comunity and/or workers
during the construction and i npl enentati on phase

The punp and treat alternatives (Alternatives 3a, 3b, 4a, and 4b) are the only alternatives



whi ch could potentially expose the comunity/workers by bringing TCE to the surface for
treatnent. However, any potential threat can be readily controlled. The treated groundwater
effluent will be sanpled on a regular basis and the off-gas emi ssions will be continuously
nmonitored. The punp and treat systemwoul d be de-activated in the event that unacceptable

di scharges occur.

No adverse environnental inpacts are anticipated fromthe construction and inplenentation of any
of the punp and treat alternatives. Alternatives 3a and 3b return the treated effluent to the
SWBZ so that the aquifer will not be depleted by extraction of the groundwater

2.8.6 Inplenmentability

Inpl emrentability refers to the technical and admnistrative feasibility of a renmedy, including
availability of materials and services needed to inplenent the selected renedy. It also

i ncl udes coordination of federal, state, and | ocal governnents in cleanup of the site. Al though
all of the alternatives considered in the detailed analysis are readily inplenentable
Alternatives 1 and 2b offer the highest degree of inplenmentability. For obvious reasons,
Alternative 1 (no action) is easily inplenmentable, requiring only nonitoring of the groundwater
and Alternative 2b (alternate water supply) requires only the abandonnent of wells, such as Wl
FH 3, or the extension of the city water supply.

Alternative 2a (deed restrictions/continued Air Force control) also presents mninma

inpl enentability probl ens; however, specific actions proposed for this alternative are sensitive
to the future land use. |If this alternative were ultimtely chosen for inplenentation, the
possibility exists that at sone tine into the institutional action (if the ACGWSite were

al |l owed public access), a change fromcontinued Air Force security to deed restrictions and/or
other site security would be necessary. Therefore, base closure woul d not preclude
inplenentation of this alternative

O the punp and treat alternatives, Alternatives 3a and 3b are judged nore inpl enmentabl e than
Alternatives 4a and 4b because it nay be easier to mtigate potential injection well plugging by
biologic growths, nmetallic precipitants, silt particles, or by other effects than to neet the
requi renents governing the discharge of effluent to Mather Lake

2.8.7 Cost

This criteria examnes the estimated cost for each renedial alternative. For conparison

capital costs and annual O&M costs are used to calculate a present-worth cost for each
alternative. A detailed cost analysis was perforned for each of the alternatives proposed in
the FS Report (and sub-options where applicable) [IT 1991b]. These cost estinmates, presented in
the FS Report [IT 1991b] and Proposed Pl an, were cal cul ated assumng a clean up standard of a 5
ppb TCE RME concentrati on, however, based on gui dance fromregul atory agencies, this assunption
has been changed to an absol ute TCE concentration of 5 ppb. The revised present worth cost
estimates of each alternative, assumng zero equi prent sal vage val ue, zero percent inflation

and a five percent discount rate, are shown for conparison in Table 2.8-4 in order of |east
expensive (Alternative 1) to nost expensive (Alternative 4a-2).

<Fi gur e>
2.8.8 State/ Support Agency Acceptance
State acceptance indi cates whether, based on its review of the R, FS, and Proposed Pl an, the

state in which the site resides agrees with the preferred alternative. The Air Force, as the
| ead agency, has involved the State of California Departnent of Toxic Substances Control, and



the State of California Regional Water Quality Control Board. The Air Force has responded to
all state regulatory agency comrents received during their reviews of the Feasibility Study
Report and the Proposed Plans. The state regul ators support the selection of Alternative 3b as
the preferred renedy.

2.8.9 Comunity Acceptance

Community acceptance indicates the public support of a given alternative. Section 3.0 of this
Record of Decision docunents the comunity acceptance of the selected renedy, as presented in
the Proposed Pl an.

2.9 The Sel ected Renedy

The U.S. EPA has selected Alternative 3b as the renedy for the ACGWSite. The sel ected renedy
for contami nated groundwater at the ACGRW Site consists of groundwater extraction, treatnent via
air stripping and injection of treated effluent into the SWBZ. |f necessary to neet ARARs, the
treatnment systemoff-gasses will be collected by activated carbon adsorption. The effluent limt
for TCE (see Table 2.8-3) is 0.5 g/l as a nonthly nedian for reinjection outside of the

contam nant plune, and variable up to the lesser of 5 g/l or the concentration in groundwater at
the point of injection, and in both cases will have a daily nmaxi mum concentration of 5 g/l. The
remedial action is intended to restore the ACGW Site groundwater to its beneficial use, which is
a potential source of drinking water. The renediation will be achi eved when the TCE
concentration throughout groundwater of the AC&W Site has been reduced to the ARAR based SDWA
MCL of 5 g/l (ppb). As discussed in Section 2.8.1 above, the TCE concentration in the
groundwat er at the conclusion of the renediation will be within or bel ow the cancer risk range
considered to be acceptable, i.e., within the range of 10[-4] to 10[-6].

Based on information obtained during the renedial investigation and on a careful analysis of al
renmedial alternatives, the U S. EPA and the State of California believe that the sel ected renedy
wi Il achieve this objective.

Mor eover, the selected remedy (1) does not contenplate discharge to surface waters, and such

di scharge is prohibited, (2) prohibits the bypass or overflow of untreated or partially treated
waste, (3) requires that the discharge shall be limted to approved on-site | and di sposal using
injection wells, and (4) that 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 water. The Renedial Design (RD) and the
Remedi al Action (RA) Work Plan will provide for alternative discharge options in the event the
reinjection capacity becones insufficient to handle the treated effluent. These alternative

di scharge options will be used only on a tenporary basis.

The selection of this renedy is based on a conparative analysis of the alternatives presented
above and provides the best of trade-offs with respect to the nine evaluation criteria. The
sel ected renedy provides the best route towards achieving the cleanup standards and restoring
the groundwater to full beneficial use

This section is a description of the conceptual engineering features and operation of the

sel ected renedy. The initial conceptual design paraneters |isted bel ow were devel oped from
RI/FS nodeling [IT 1991a, IT 1991b, and I T 1992e]. The current design paraneters being used for
initial nodeling during the renedial design are nore reflective of current conditions at the
site, and are indicated in parentheses below the RI/FS nodel paraneters. These paraneters are
provi ded for indication purposes. The specific design details will be determ ned during the
renmedi al design phase in order to neet the perfornmance objective of conplete capture of the
contam nant plune to the aquifer cleanup level, and therefore nay be different than those |isted
and di scussed bel ow.



Influent TCE Concentration = variable, possibly as nmuch as 500 ppb at start-up
(Current design estinmates predict an average of about 100 ppb with a nmaxi mum of
about 200 ppb.)

Ef fl uent TCE Concentration = 5 ppb (nmaxi munm

G oundwat er Fl ow Rate (conbined) = 200 gpm (Current design estinates a conbined fl ow
of about 270 gpm

Air Flow Rate = 670 cubic feet per mnute (cfm (CQurrent design estinmtes 900 cfm

Vol unetric Air/Water Ratio = 25: 1.

The detailed inplenentation of the selected renedial action will be performed by the U S. Air
Force in consultation with the regul atory agencies during the R RA phase, at which tine the
US Ar Force will develop reporting, notification and nonitoring progranms. The nonitoring

program shal |l include sufficient nonitoring (both in terns of frequency and test nethods
enpl oyed) to evaluate the effectiveness of the RA and ensure that the effluent reinjection
st andards adopted herein are being met. The U S. Air Force shall, at a mninmum include the

following in the R RA phase: Locations of the extraction, injection, and perfornance
nmonitoring wells, estimated extraction and injection rates, proposed operational procedures,
proposed contingency plan for the extraction, treatment and injection systemin the event of
power outage and/or nechanical failure, geologic well |ogs and well devel opnent data sheets for
all newy installed extraction, injection and perfornmance nonitoring wells proposed for the AC&W
Site ground water treatnent system The operational procedures shall reflect that the ground
water treatnent systemw ||l not be operated in excess of its design capacity wi thout the prior
approval of the regul atory agenci es.

Since the sel ected renedy does not contenpl ate on-site disposal of hazardous or renedial action
derived wastes, no such action specific ARARs were selected. Hazardous and renedial action
derived wastes coul d consist of wastewater, screenings, sludges and other solids generated
during construction, operation and nai ntenance of the treatnent system Of-site disposal of
such wastes will be perfornmed in accordance with applicable federal, state and |ocal |aws,

regul ati ons and ordi nances. However, these requirenents woul d not be considered ARARs under the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act (CERCLA), as ARARs apply
only to on-site activities.

2.9.1 Extraction Wlls

The cont am nated groundwat er woul d be punped fromthe SWBZ from production wells using down-hol e
subnersible punps. It is estinmated that these wells woul d have a conbi ned production rate of
270 gpm The influent water would flow through buried polyvinyl chloride (PVC) piping to a
pre-treatnment filtration unit.

Initial background concentration of all potential pollutants shall be determ ned for each
wat er - bearing zone in which reinjection will occur.

The U.S. Air Force will performnetals and mnerals nonitoring before and during the renedial
action. |If the results necessitate the establishment of reinjection standards for additional
constituents in order to neet Applicable or Relevant and Appropriate Requirenents (ARARs), an
anendnent to the ROD, inclusion in the G oundwater/ Conprehensive OU ROD, or other appropriate
procedural nechanisns will be considered by the U S. Air Force, US. EPA and Cal EPA



2.9.1.1 Pre-Treatnment Unit

The pre-treatnent unit would consist of a bag-type filter. The filter bag woul d be capabl e of
renoving particles fromthe influent water that are as small as 1 micron. Actual specifications
for the pre-treatment unit will be devel oped during the renedi al design phase. Because heavy
solid |l oads are not anticipated, it should be only necessary to change the filter bag once or
twice per year. Actual naintenance intervals would be dictated by field conditions.

After passing through the pre-treatnent unit, the influent would be punped to the top of the air
stripping tower(s). A description of the najor conponents of the air stripping treatnment unit
is presented bel ow.

2.9.1.2 Air Stripping Tower and Bl ower

The air stripping tower(s) would be of a cylindrical, vertical design which will allow air flow
countercurrent to the liquid flow through packing. Conponents of a typical air stripping tower

i ncl ude:

Spray Nozzl es

Spray nozzles are used to uniformy distribute the liquid influent over the packing to avoid
channel ling and dry spots.

M st Elimnator

The mist elimnator is arelatively thin bed of packing or wire nesh material. It is situated
above the mai n packi ng and spray nozzles and is used to renove entrained water droplets fromthe
existing air stream

Packi ng System

Wthin the col um of polypropyl ene packing nmaterial, the liquid and countercurrent air contact

each other, stripping contamnants fromthe liquid. In tinme, the packing naterial can becone
encrusted with solids precipitated fromthe liquid influent or can be fouled w th biol ogi ca
growt h, necessitating renoval and disposal. This fouling would cause gradual reduced efficiency
in the renmoval of contaminants, as well as increasing the pressure drop through the packing
resulting in decreased air flowfromthe blower. It is anticipated that the removal and refil

of the packing nmaterial would need to be carried out only once per year. The used packi ng woul d
be cl assified as non-hazardous waste and coul d be disposed in a sanitary landfill. The treated

water would exit the tower and be forced by an effluent punp along the effluent line to the
post-treatnent filtration unit.

Bl ower

The supply air for the air stripping tower is provided by a blower. After contacting the
liquid, the air flows out the top of the stripping tower. Here the off-gas is warned by a
heater. The heater is used to reduce the relative humdity in the air streamwhich increases
the effectiveness of the vapor phase carbon adsorption process and reduces carbon consunption

A heater will not be necessary if activated carbon adsorption of the vapor phase is not required
to conply with SMAQVD ARARs.

2.9.1.3 Post-Treatnent Unit

Speci fications of any post-treatnment unit (PTU) wll be devel oped during the renedial design



phase. Purposes of the PTUw Il be to renove any particul ates which nay have formed in the
treatnent process, and to nmaintain effluent chem cal properties to mtigate potential chem cal
physical, or biological fouling of the aquifer and injection wells. The effluent will be punped
fromthe PTU to the injection wells through buried PVC pipelines.

2.9.1.4 Vapor Phase Carbon Adsorption System

Vapor - phase carbon-adsorption treatment will be used if required to neet SVAQWD ARARs. The
vapor phase carbon adsorption is included as part of the selected renedy to prevent negative
cross-nedia i npacts and naintain 90% capture efficiency. There are two nain types of vapor
phase carbon adsorpti on systens which nmay be used in conjunction with the air stripper to renove
contami nants fromthe off-gas stream The first type consists of self-contained, portable
activated carbon canisters. These canisters are filled with regenerated granul ar carbon which
renoves inpurities fromthe stripper off-gas. Approxinately 2000 to 3000 | bs of activated
carbon woul d be needed for the anticipated TCE concentrations and air flow rates. These units
are designed for installation on a concrete pad. The only installation needed is to connect the
inlet fromthe stripper tower and outlet ports. The canisters can be connected in a series

| eadl ag configuration for increased contact tines, or parallel configuration for high flow
rates. The useful life of the carbon is dependent upon the concentration of the organic
conmpounds in the gas stream flowrate, and tenperature. Wth the ACGWSite treatnent system

it is estimated that the carbon would initially require replacenent once per nonth, with |less
frequent replacenment as influent TCE concentration decreases. Wen the carbon becones saturated
with contam nants, the canister is detached, seal ed, and shipped for regeneration. The carbon
vendor woul d provi de shipping and regeneration as a service.

The second type of carbon systemis a pernmanent skid-nmounted structure in which single or dua
beds of granular activated carbon are arranged. The system enpl oys the sane principles as the
carbon cani sters, however, maintenance is nore involved. Mintenance consists of renoval and
transport of the spent carbon to a regeneration facility, cleaning the vessel and filling the
vessel with regenerated carbon. The shipping and regeneration service woul d be provided by the
car bon vendor

After carbon treatnent, the treated vapor woul d be di scharged to the atnosphere. The of f-gas
woul d be anal yzed continuously with an in-line nonitor to prevent unacceptabl e rel eases of
organi c gases to the atnosphere

Sel ection of the type of carbon systemw ||l be nade after further analysis in the design phase
2.9.1.5 Injection Wlls

Detail ed specifications for the injection wells will be devel oped during the remedi al design
phase. The location of the injection wells and selection of injection well screen intervals
wi Il be established during the renedi al design phase. The treated effluent will be injected
into the SWBZ using wells screened in the SWBZ. These wells will have a conbined injection rate
of about 270 gpm or equal to the extraction rate

2.9.2 Performance Eval uations

In addition to operational nonitoring of influent, effluent, and air em ssions, routine sanpling
of the site groundwater (both SWBZ and LWBZ) will be conducted to nonitor the mgration of the
TCE plune and the decrease in the concentration. Specific sanpling, analysis, and nonitoring
requirenents will be established during the renedial design. This data will be utilized both as
a part of institutional control and as part of periodic perfornmance eval uations of the renedia
system



Peri odi c performance evaluation reports will present groundwater nonitoring data. The

eval uation report shall denobnstrate that the capture zones of the extraction wells are adequate
to provide conplete capture of the plume exceeding the aquifer cleanup standard of 5 g/l (ppb)
TCE, and shall denonstrate that the injection of treated groundwater does not degrade the
receiving water quality.

Fi ve- Year Site Reviews and periodi c perfornmance eval uations, as recommended by the U S. EPA are
to be included as a conponent of the selected renedy. The specific schedule for periodic
perfornmance eval uations will be determ ned during the renmedi al design phase. However, the U S
EPA recommends an initial evaluation be conducted one to two years after the renedy is
operational and functional, in order to determ ne whether nodifications to the restoration
action are necessary. The U S. EPA al so recommends that nore extensive perfornance eval uati ons
be conducted at |east every five years [55 FR 8740]. The purpose of the evaluations is to

det ermi ne whet her cleanup | evels have been, or will be, achieved in the desired tinefrane.

After the evaluations are conpleted, the followi ng options shoul d be consi dered

1 Di sconti nue operation

Upgrade or replace the renedial action to achieve the original renedial action
obj ectives or nodified renedial action objectives; and/or

Modi fy the renedial action objectives and continue renediation, if appropriate [55
FR 8740] .

2.9.3 Estimated Costs

Maj or costs associated with the selected renedy were estimated during the FS [IT 1991b]. The
cost estimates have been revised to incorporate the |onger period of renediation (10 years
versus 6 years) and are summarized in Tables 2.9-1, 2.9-2 and 2.9-3, below. Cost estinmates wll
be refined and finalized during the renedi al design phase

<Fi gur e>
<Fi gur e>



Table 2.9-3 Estimated Cost Summary, Capital and O & M Cost Breakdowns

Sel ected Renedy: Alternative 3b

Extraction/ I njection

Air Stripper wth Vapor Phase Carbon Adsorption (200 gpm
Capital Costs

Construction Costs:

Extraction Vells $127, 020
Treat nent Pl ant $363, 660
Auxi | | ary Conponents $5, 604
Injection Wlls $117, 000
Sub- Total Construction Costs $613, 284
Bi d Contingency of 15% $91, 993
Scope Conti ngency of 15% $91, 993

Regul atory Negotiations and Submttals $23, 355
Total Construction Costs $820, 624

Managenent and Engi neering Costs:

CERCLA Docurrent ati on 256, 209
Renedi al Design $198, 783
Constructi on Managenent and System Start-Up  $317, 810
Total Managenent and Engi neering Cost $772, 802

Total Capital Cost $1, 593, 426

O & M= Operations and Mi ntenance

FS Report
Appendi x G
El enent No.

-3, 167% of 4,
10, 40%of 11
,13, 14, 15, 16
5 6, 7

8, 9, 60%of 11

FS Report
Appendi x Cl
El enent No.

1, 2, 3
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Table 2.9-3 Estimated Cost Summary, Capital and O & M Cost Breakdowns
(conti nued)

O & M Costs: Cost / Year

1. Sanpling
Year 1 $70, 110
Year 2-10 $39, 840
Year 11 $7, 568
2. Labor
Year 1 $108, 312
Year 2-10 $90, 712
Year 11 $38, 096

3. Air Stripper / Carbon Adsorption O & M
Year 1-10 $83, 053

4, M scellaneous O & M
Year 1-10 $30, 081
Year 11 $3, 249

Total O & M Costs / Year
Year 1 $291, 556
Year 2 - 10 $243, 686
Year 11 $48, 913
Total O & M Cost $2, 533, 643

O & M= Operations and Mi ntenance



2.10 Statutory Determ nations

The sel ected renedy satisfies the statutory requirenents of Section 121 of CERCLA, as anended by
SARA, in that the following four nandates are attained

The selected renmedy is protective of human health and the environnent, will decrease
site risks, and will not create short termrisks nor have cross-nedi a consequences;

The sel ected renmedy conplies with federal and state requirenents that are applicable
or relevant and appropriate to the remedial action such as chenical -specific ARARs,
chem cal -speci fic cleanup standards, and action-specific ARARs for discharge of
treated effluent by underground injection

The selected renedy is cost-effective inits fulfillnent of the nine CERCLA
eval uation criteria through renedi ation of the contam nated groundwater in a
reasonabl e period of tine; and

The sel ected renmedy utilizes pernmanent solutions and alternative treatnent
t echnol ogi es or resource recovery technol ogi es, to the nmaxi numextent practicable
whil e concurrently reduce toxicity, nobility, and/or vol une.

The followi ng sections describe how the sel ected renedy satisfies each of the statutory
requirenents and the preference for treatnent.

2.10.1 Protection of Human Health and t he Environnent

As reported in the Rl Report [IT 1991a], current on-site health risks are calculated to be
within the range considered to be acceptable by the U S. EPA (i.e., within the 10[-4] to 10[-6]
carcinogenic risk range [55 FR 8716]). Active treatnent of the groundwater will further reduce
the risks, as indicated in Section 2.8.1. Five-Year Site Reviews will apply to the selected
remedy [55 FR 8730] since during the period of renediation, hazardous substances will remain
on-site possibly in concentrati ons above healt h-based | evels.

Section 2.8.5 discussed the short-termeffectiveness of the evaluated alternatives. The
selected renedy will not pose unacceptable short-termrisks to human health or to environnent
during inplenmentation. Section 2.6.2 discussed the current on-site risks to the environnent.
Control neasures have been incorporated into the conceptual design of the renedy, including
off-gas nonitoring, treatnent unit security (e.g., fencing), effluent nonitoring, and possibly
the inplenmentation of BACT for the air enissions.

2.10.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

The sel ected renedy, when conplete, will have reduced the concentrati ons of contam nants in
groundwat er to clean up standards thereby satisfying the chem cal -specific ARARs (Federal or
State MCL, whichever is nore stringent for the site). In addition, during renediation, this
remedy will neet action-specific ARARs for discharge of treated groundwater into the aquifer by
injection. For any waste carbon that is generated during treatnent, the applicable RCRA and
nore stringent California HACA requirenments will be net. No waiver will be necessary.

2.10.3 Cost Effectiveness
As discussed previously, all alternatives evaluated in the FS were equally effective as all wll

eventual |y achieve the SDWM MCL. Alternatives 3a and 4a, however, satisfy the regulatory
preference for active treatnent, when practicable (see 40 CFR 300.430 (a)(1)(iii)(D).



Alternatives 3b and 4b also satisfy the required preference for active treatnent, when
practicable, only if vapor phase carbon adsorption is required. As shown in Section 2.8.7, the
selected renedy is less costly than a sinmlar alternative involving the use of W OX for
treatnent (Alternative 3a).

2.10.4 Wilization of Pernmanent Solutions and Alternative Treatnent (or Resource Recovery)
Technol ogi es to the Maxi num Extent Practicabl e

Table 2.8-1 sumarizes the detailed analysis of the alternatives with respect to the CERCLA
mandat ed eval uation criteria and identifies the major trade-offs of the selected renedy. The
sel ected renedy, Alternative 3b, by actively treating the groundwater, satisfies the statutory
preference to utilize permanent solutions and treatnment technol ogies to the nmaxi mum extent
practicable. The trade-offs in the evaluation criteria of the selected renmedy, as conpared to
the other alternatives, is as follows. The selected remedy offers potentially greater
inplenentability than Alternative 4a by avoiding discharge of treated effluent to Mather Lake
It also offers the advantage that the extraction and treatment of the groundwater will not
deplete the SWBZ. Air stripping/vapor phase carbon adsorption is preferred over U/ OX because
the technol ogy is:

1 More devel oped and proven in simlar applications;

More capabl e of handling variable flow rates and/or TCE concentration

Considered nore reliable, |ess conplex, and subject to | ess conplicated operation
and nmi ntenance requi renents; and

More cost-effective.
2.10.5 Preference for Treatnment as a Principal Elenent

The primary risk potentially posed by the ACGWSite is froma hypothetical exposure to TCE
contam nated groundwater. The hypothetical exposure scenario requires a drinking water supply
well to be installed in the plune. The selected renedy enploys active treatnent of the
groundwater, via air stripping, to mtigate the potential threat to hunman health. Therefore, the
CERCLA preference for treatnent is satisfied by the sel ected renedy.

2.11 Docunentation of Significant Changes

The Proposed Plan for the ACGW Site was rel eased for public comment in Cctober 1991. The
Proposed Plan identified Alternative 4b (i.e., extraction, treatnent by air stripping and vapor
phase carbon adsorption, and discharge to Mather Lake) as the preferred alternative. The Ar
Force, as lead agency, reviewed all witten and verbal coments submtted during the public
comrent peri od.

However, after finalization of ARARs by the regulatory agencies, it was determned that
Alternative 3b (i.e., extraction, treatnent by air stripping and vapor phase carbon adsorption
and injection of treated effluent into the SWBZ) is nore cost effective than Alternative 4b

The Air Force rel eased a Revised Proposed Plan for public comment in March 1992, which
identified Alternative 3b as the preferred alternative. The Air Force, as |ead agency, reviewed
all witten and verbal comments submitted during the public comment period. After coment
review, it was determned that no significant changes to the renedy outlined in the Revised
Proposed Pl an were necessary.
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3.0 Responsiveness Summrary

The public comment period for the Proposed Plan at the ACGW Site, Mather AFB, began on Cctober
1, 1991 and expired on Cctober 31, 1991 without any comments being received by the base or

regul atory agencies. The public neeting presenting the Proposed Plan occurred on Cctober 1,
1991. The transcript fromthe public neeting is included in the Adm nistrative Record. Wile
one comment was nade during the Cctober 1, 1991 public neeting presenting the Proposed Plan, it
related nore to base closure than the ACGW Site renediation. The conment is found on page 16 of
the transcript fromthe Cctober 1, 1991 neeting. Note that on page 10 line 10 of the transcript
Lt. Col. Blank used the word "bel ow' when he neant "above". H s statement should have been
"None of the wells in the current round of sanpling show any contam nati on above detection
limts in that deeper water bearing zone."

The public comment period for the Revised Proposed Plan at the ACGW Site, Mather AFB, began on
March 16, 1992 and expired on April 15, 1992 without any comments bei ng received by the base or
regul atory agencies. The public neeting presenting the Revised Proposed Plan occurred on Apri

1, 1992. The transcript fromthe public meeting is included in the Adm nistrative Record. The
transcript contains all public coments and responses fromrepresentatives from Mather Air Force
Base, EPA, and California regulatory agencies. The public nmade 18 comments during the public
nmeeting on April 1, 1992. Twelve coments were directly applicable to the selected renmedy in
the Revised Proposed Plan. These comments and the U.S. Air Force Air Training Command responses
are provided below. The other comments were of a nore general nature

1. Wiy are we concerned with TCE (trichloroethylene)? Wat are the real effects? Wy are we
so concerned? (M. Flam ng)

Trichl oroethylene (TCE) is a suspected human carci nogen, for which a Safe Drinking Water Act
maxi mum cont am nant |evel (MCL) of five parts per billion has been established. The MCL is set
at that level to ensure no nore than one person in one mllion who consistently consunes water
contai ning that anount of TCE will contract cancer fromthat exposure. Because the groundwater
underlying Mather AFB is classified by the State of California as a potential drinking water
source, the water nust be treated to a level that neets the MCL of five parts per billion

2. Has any of the water on the (AC&WN site been treated yet? (M. Rogers)

No permanent treatnent has been initiated at the ACGWSite. An aquifer punping test was
perforned in 1990; this test renoved sufficient contam nated groundwater to reduce the maxi num
TCE level in the groundwater, but the water was not treated on site. Untreated groundwater was
di scharged to the regional sewer where it was treated by Sacranento County.



3. How | ong woul d that treatnent take before you got it to the five parts per billion? (M.
Roger s)

Reduci ng the TCE concentration in the plume to an average of five parts per billion has been
projected to take six years of operation of the groundwater extraction, treatnent and
reinjection system The Air Force has not calculated the tinme required to reduce the TCE
concentration to a maxi numof five parts per billion everywhere in the plune. This calculation
will be perfornmed during design of the treatnment system

4. Do you know that (the treatnent system proposed for the ACGWSite) to be effective from
other locations? (M. Flam ng)

G oundwat er extraction, treatnent and reinjection systens have been shown to be effective for
reduction of total mass of contam nants in groundwater systens and for capture and contai nnent
of contam nated groundwater. Experience with these systens has shown that reducing

contami nation to acceptable Ilimts can take |onger than predicted through groundwater nodelling.
However, since groundwater extraction is effective at contai nment and nmass reduction, it is the
nmet hod of renediation nost often chosen for sites w th contam nated groundwater.

5. "Are (civilians) going to be allowed to go onto the (AC&W Site? Is there arisk to the
civilian tenant com ng on-base within the six-year tine frame (calculated for treatnent system
operation)? (M. Flam ng)

Cvilian use of the ACGWSite is a possibility. Reuse options for base property are still being
pur sued.

The calculated risk fromthe ACBGWSite is to persons drinking contam nated groundwater fromthe
shal low aquifer. |f soneone drilled a well into the nost contam nated portion of the shallow
aquifer within the six-year tinme the groundwater is being treated, the water fromthat well

woul d contain TCE in concentrations above the maxi mum contam nant |level (MCL). The MCL is

cal cul ated based on a lifetime (70-year) excess cancer risk of one in a mllion.

6. Is Mather Air Force Base responsible for the original contam nation? (M. Rogers)

Yes, it is nost probable the contam nation at the AC&W Site originated fromAi r Force operations
at that site.

7. Is that (source of contam nation) the pipe that they can't find? Is that where they think
the contam nation is conming fron? (M. Rogers)

Yes. The disposal pipe that was referenced in the Installation Restoration Program Phase |
Report (Prelimnary Assessnent) is still thought to be the likely source of contam nation at the
ACEW Si t e.

8. What year do you think (Lt Col Blank) (that) there was dunping into the pipe? (M. Rogers)
Records indicate the pi pe was used from about 1958 to 1966.

9. Was it (dunping into the pipe) just forgotten about until 1979? (Ms. Rogers)

The disposal into the pipe was standard practice at the tine. It was not until 1979, when TCE

contam nation was di scovered in groundwater at other locations in the Central Valley, that
anyone thought further about this disposal activity.



10. Wiat's TCE used for? |Is it a by-product of sonme sort? (M. Gay)

TCE is a chlorinated solvent used widely in the 1950s through 1970s for cleaning and degreasi ng.
It was brought onto the base as a prinmary product, not a by-product.

11. (Are) federal nonies being used to do this clean-up? (M. Rogers)

Yes. Monies used for environnental clean-ups at Mather AFB cone froma special account within
the Departnment of Defense budget (the Base Realignnent and d osure Account).

12. |Is there an estimate how much (the renediation will cost) for this six-year period? (M.
Roger s)

The current estimate for construction of the renediation systemat the ACGWSite is $2.9
mllion.

<Fi gur e>
<Fi gur e>
<Fi gur e>
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