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Abstract (Continued)

downgradi ent from Subunits 1 and 2 and extends to the | eading edge of the
cont am nant plune. Sem conductor nanufacturing activities took place onsite at
NSC begi nning in 1967, and at MMin 1970, and continued until 1989. Virgin

sol vents and acids used in sem conductor manufacturing processes were stored in
above-ground tanks and storage druns. Waste solvents were stored in underground
and above-ground tanks, and acid wastes were treated in underground and

above- ground tanks or underground neutralization sunps. In 1982, NSC and MMV
conducted prelimnary assessnents of soil and ground water near underground
storage tanks and sunps, in response to a state-initiated storage tank | eak
detection program As a result, both NSC and MM renoved tanks, sunps, and soi
from areas containing el evated concentrations of solvents. In addition, in 1984
and 1986, NSC installed offsite and onsite ground water extraction systens, and
MM installed onsite extraction systens in 1986 and 1988. This Record of
Deci si on (ROD) addresses renedi ation of contam nated soil on the facility
property and ground water in the upper aquifer zone as OQUL. OU2 will address
remai ni ng soil and ground water problens associated with the western portion of
t he ground wat er contam nant plunme. The primary contam nants of concern
affecting the soil and ground water are VOCs includi ng benzene, PCE, TCE,

t ol uene, and xyl enes; and ot her organics including PAHs and phenol s.

The sel ected renedial action for this site includes treating contam nated soi
in Subunits 1 and 2 onsite using soil vapor extraction, wi th carbon adsorption
to control emssions, if required; excavating and surface aeration of

contam nated soil, if necessary; punping and onsite treatnent of contam nated
ground wat er by expanding the existing extraction system and addi ng an ozone
oxi dation treatnent systemto the current air stripper treatnent systens;
controlling air emssions fromthe air strippers using carbon treatment, if
necessary; discharging the treated ground water onsite to storm sewers;
nonitoring ground water; and inplenenting institutional controls including deed
restrictions. The estimated present worth cost for this renmedial action is

$8, 400, 000, which includes a 30-year operation period. O%M costs were not

provi ded.

PERFORMANCE STANDARDS OR GOALS: Chemical -specific clean-up goals for soil and
ground water are based on the nore stringent of State MCLs, Federal MCLs,
non-zero MCLGs, and site-specific standards based on an H < 1 and a

cal cul ated cancer risk of 10-6 to 10-4. Chenical -specific goals for soi

include total VOCs 1 ng/kg (site-specific) and PAHs 10 ng/ kg (site-specific).
Chemi cal -specific goals for ground water include benzene 1 ug/l (State), pheno
5 ug/l (State), PCE 5 ug/l (State), TCE 5 ug/l (State), and xylenes 175 ug/l
(site-specific).
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PART | . DECLARATI ON

1.0 SITE NAME AND LOCATI ON

Nati onal Sem conductor Corporation
2900 Sem conductor Drive
Santa Clara, California

Advanced M cro Devices - Arques (Formerly Monolithic Menories)
1165 and 1175 Arques Avenue
Sunnyval e, California

2.0 STATEMENT OF BASI S AND PURPOSE

This Record of Decision ("ROD") presents the selected renmedi al action
for the National Sem conductor and Advanced M cro Devices - Arqgues
Superfund sites, Operable Unit 1, in Sunnyvale and Santa Clara

California. This docunent was developed in accordance with the
Conpr ehensi ve Envi ronment al Response, Conpensation, and Liability Act
of 1980 (CERCLA) as amended by the Superfund Anmendnents and
Reaut hori zation Act of 1986 (SARA), 42 U. S.C. Section 9601 et. seq.,
and, to the extent practicable, the National O and Hazardous
Substances Pol lution Contingency Plan, 40 C.F.R Section 300 et.
sedq., (“NCP”). The attached adm nistrative record index (Attachment
B) identifies the docunents upon which the selection of the renedi al
action is based. The State of California concurs with the sel ected
remedy.

3.0 ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from these
sites, if not addressed by inplenmenting the response action sel ected
in this ROD, may present an inmm nent and substantial endangernent to
public health, welfare, or the environnent.

4.0 DESCRI PTI ON OF THE REMEDY

The entire area of groundwater contam nation associated with these
and other non-NPL sites (the Study Area) has been divided into two
operable units. Operable Unit 1 represents the areas that have been
t horoughly investigated, and for which enough information exists to
select a final renmedy. See section 1.2 of the attached Decision
Sunmary for a conplete site description. An RI/FS is underway for
Operable Unit 2, and it wll address the soil and groundwater
probl ens associated with the western portion of the plune.

The sel ected final remedy for the National Sem conductor and Advanced
M cro Devices-Arques sites (Operable Unit 1) includes the foll ow ng
el ement s:

Groundwat er extraction, to control further mgration
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of site chemicals in the contam nated aquifers and reduce
chem cal concentrations until cleanup standards have been
achi eved.
" Treatnment of extracted groundwater with air stripping or ozone
oxi dation under Bay Area Air Quality Managenent District
(BAAQVD) permit or pursuant to OSVWER Directive 9355. 0-28.

Di scharge of extracted and treated groundwater to stormsewers
under National Pollutant Di scharge Elim nation System ( NPDES)
permits.

" Soil Vapor Extraction (SVE) will be enpl oyed where vadose zone
soils present a potential continuing source of contam nation
to groundwat er or where shall ow soils represent a health risk
due to direct contact. Shallow soils at the AMVMD site are
contam nated with sem -volatile conpounds and may require
removal if they do not respond to SVE. SVE will be conducted
under a BAAQVD permt.

I nstitutional Controls prohibiting the use of the A and B

aqui fer groundwater and for controlling activities that could
endanger the public health or the environnent.

In order to inplement this final remedy for Operable Unit 1, the

currently operating extraction systemw || be expanded, and an ozone
oxi dation treatnent systemw || be added to the current air stripper
treatment systems. The air strippers and SVE will include air

em ssions control (carbon treatnent) if em ssions exceed |evels
currently permtted by the BAAQVD or requirenents of QSVER Directive
9355. 0-28. NPDES di scharges will go to stormsewers which enpty into
t he Cal abazas Creek. Approximately 160 gallons per m nute (gpm wl
be treated by air stripping and approximately 80 gpmw || be treated
with ozone oxi dation.

Vadose and shallow soil contanmnation at these sites wll be
addressed by SVE. Contingent upon the inability of SVE to address | ow
volatility conmpounds, some excavation and surface aeration of
contam nated soils will be perfornmed. If it is determned that this
additional effort is necessary, a permt from the BAAQVWD, nust be
obt ai ned.

5.0 STATUTORY DETERM NATI ONS

The selected remedy 1is protective of human health and the
envi ronment. Contam nated groundwater and soils will be restored to
health protective |evels once cleanup standards have been achieved,
and until that occurs, direct contact exposure to contam nated nedia
will be prevented with institutional controls. The sel ected response
actions conply with Federal and State requirenents, that are legally
appl i cabl e, or relevant and



appropriate; primarily the drinking water standards (Federal and
State MCLs), Bay Area Air Qality Managenent District permt
requirenments for air em ssions, and the National Pollutant D scharge
El i m nation Systemrequirenents for discharge of treated effl uent.

These renedi al actions address the principal risks at the Nationa

Sem conductor and Advanced M cro Devices - Arques sites (Operable
Unit 1) by renoving and treating the contamnation in soils
(primarily soil vapor extraction), and by renoving and treating

contam nants in ground water (extraction with air stripper and ozone
oxi dation treatnent), thereby significantly reducing the toxicity,
mobility or volume of hazardous substances in both media through
treatnment. Using soil vapor extraction and ozone oxidation treatnment
utilizes permanent sol utions and alternative treatnment technol ogy to
t he maxi mum ext ent practicabl e and satisfies the statutory preference
for remedi es that enploy treatnent that reduces toxicity, mobility,
or volunme as a principal elenent. An evaluation of ihe alternatives
consi dered shows the selected renedy to be a cost effective response.

Because the renmedy may require 30 to 100 years to achieve cleanup
standards, a five-year review, pursuant to CERCLA Section 121, 42
U.S.C. Section 9621, wll be conducted at | east once every five years
after initiation of the renedial action to ensure that the ongoing
remedi al action continues to provide adequate protection of human
heal th and the environnent.

L»._.r'-.-LL T i Gy
John Wlisa / Date
Deputy Regional Administrator




PART | 1. DECI SI ON SUMVARY

Thi s Deci sion Sunmary provides an overview of the problenms posed by
the National Sem conductor and Advanced Mcro Devices - Arques
Superfund sites (Operable Unit 1). It also includes a description of
the renedial alternatives considered, and the analysis of those
al ternatives agai nst Federal criteria. This Decision Sunmary expl ai ns
the rationale for the remedy selection and how the sel ected renmedy
satisfies the statutory requirenments of CERCLA.

1.0 SITE NAMES, LOCATI ONS, AND DESCRI PTI ONS

1.1 SITE NAMES AND LOCATI ONS

Nati onal Sem conductor Corporation
2900 Sem conductor Drive
Santa Clara, California

Advanced M cro Devices - Arques (Formerly Monolithic Menories)
1165 and 1175 Arques Avenue
Sunnyval e, California

1.2 SITE DESCRI PTI ONS

The two sites, although listed separately on the National Priority
List (NPL), contribute to the same groundwater problem and for this
reason, the investigation and eval uati on of cleanup options has been
conbi ned.

The study area conprising the two Operable Units (see Figure 1, page
11) contains nunerous sources of soil and groundwater contam nation
in western Santa Cl ara and eastern Sunnyvale. Figure 1 shows the | ack
of definition of the western extent of groundwater contam nation. An
RI/FS is underway for Operable Unit 2 and it will address the soi
and groundwat er probl ens associated with this area of the plune.

Operable Unit 1 has been divided into three subunits for ease of
description, and to nore efficiently address the unique aspects of
remedi ation particular to each subunit. Figure 1 shows the extent of
the plume in the study area and the areas that conprise the three
subunits of Operable Unit 1. The following text describes each
subunit.

Subunit One

The Nati onal Sem conductor (NSC) facility at 2900 Sem conductor Drive
in Santa Cl ara occupi es approxi mtely 60 acres and contains over 20
buildings wused for admnistrative offices, |aboratories, and
sem conductor manufacturing. The NSC site al so includes the
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former United Technol ogies Corporation (UTC) facility which adds
another ten acres to the site and is |ocated approxi mtely 200 feet
northwest of the NSC facility. (NSC assuned responsibility for
cleanup of the UTC facility in 1987) These areas, and the area
downgr adi ent of the NSC facility boundary to Arques Avenue, have been
desi gnated as Subunit 1.

The NSC facility property is bounded by the Central Expressway on the
north, the Lawrence Expressway on the east, Kifer Road on the south,
and by a property |ine about 1000 feet east of Commercial Avenue on
the west. NSC has manufactured sem conductors at this facility since
1967. Virgin solvents and acids used in sem conductor manufacturing
processes were, or are, stored in aboveground tanks and storage
drunms. Waste sol vents have been stored i n underground and aboveground
t anks; acid wastes have been

10
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treated in underground and aboveground tanks or underground
neutralization sunps.

The former UTC facility, which is part of Subunit 1 and is northwest
of the NSC property, is bounded by the Central Expressway on the
sout h, Arques Avenue on the north, the Hewl ett Packard (HP) property
on the west, and the O Donnell Brigham property to the east. The
former UTC facility, which consisted of two buil dings, was used for
research, devel opnent, and small-scale testing of rocket propellants
from 1960 to 1982. HP bought the property from UTC in 1982, and
renoved the UTC buildings and auxiliary facilities. HP subsequently
constructed a park, conference facility, and parking facilities at
t hat | ocati on.

Subunit 2

The Advanced M cro Devices (AMD-Arques) facilities, which have been
designated as Subunit 2, consist of Buildings 1 and 2 on Arques
Avenue, and Building 3 at 1160 Kern Avenue. The AMD property is
bounded by Kern Avenue on the north, Arques Avenue on the south, and
is approximtely 200 feet west of the Lawence Expressway.
Sem conduct or manufacturing operations were begun at the facility by
Monolithic Menories (MM) in 1970. AMD acquired MM and their
property in 1987 and assunmed responsibility for continuing the soil
and groundwat er investigations and renedi ati on program for the AMD
facility. Buildings 1 and 2 were used as off ice space and
sem conductor production facilities. Building 3 was originally
constructed for Amdahl Corporation in 1972 and used to assenble
conputer conmponents. MM | eased Building 3 in 1974 and renpdeled it
to hold offices and circuit-assenbly |aboratories. Sem conductor
producti on ceased in 1989 and Buildings 1 and 2 have been unoccupi ed
since then. Building 3 is currently used as a facility office.

Subunit 3

Subunit 3 consists of the areas downgradi ent from Subunits 1 and 2,
and extends to the |eading edge of the contam nant plunme, which is
approxi mately 1400 feet north of Hi ghway 101.

1.3 REG ONAL TOPOGRAPHY

The study area is |located in the Santa Clara Valley which is a gently
sloping alluvial plain, flanked by the Diablo Range to the
east - sout heast and the Santa Cruz Muntains to the west- sout hwest.
The study area is | ocated toward the center of the valley. The Santa
Cruz Mountains are | ocated several mles southwest of the Study Area.
San Franci sco Bay is |located approximately 6 mles north of the study
ar ea.

12
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1.4 ADJACENT LAND USE

The study area is an industrial park setting, dom nated by |low rise
i ndustrial buildings common in the electronics industry of Santa
Clara County. M xed commercial and |ight industrial use is common in
the, areas immediately surrounding the industrial park area.
Resi dential property lies at the northern edge of the study area,;
sone south of Hi ghway 101 and west of Law ence Expressway, and sone
north of Hi ghway 101 and east of the Lawence Expressway.

1.5 HYDROGEOLOGY

Regi onal - The study area is located in the Santa Clara Valley (see

Igure 2, page 14) which extends southeast of San Francisco Bay and
is bounded by the Diablo Range on the northeast, and by the Santa
Cruz and Gabil an Ranges on the southwest. The Santa Clara Valley is
a large structural depression in the central Coastal Ranges of
California. The valley is filled with alluvial and fluvial deposits
fromthe adjacent nmountain ranges. These deposits are up to 1500 feet
in thickness. At the base of the adjacent nountains, gently sloping
alluvial fans of the basin tributaries laterally nerge to form an
al luvial apron extending into the interior of the basin.

The Santa Clara Valley ground water basin is divided into two broad
areas: (1) the recharge zone or forebay, and (2) the confined area,
where the study area is |ocated. The forebay occurs along the
el evated edges of the basin where the basin receives its principal
recharge. The confined area is located in the flatter interior
portion of the basin and is stratified or divided in individual beds
separated by significant aquitards. The confined area is divided into
t he upper and |ower aquifer zones. The division is formed by an
ext ensi ve regional aquitard that occurs at depths ranging from about
100 feet, near the confined area's southern boundary, to about 150 to
250 feet in the center of the confined area and beneath San Franci sco
Bay. Thi ckness of this regional aquitard varies fromabout 20 feet to
over 100 feet.

Local - Stratigraphy in the local study area is characterized by
interbedded and interfingering sands, silts and clays. These soils
were deposited in conplex patterns by fluvial alluvial systens
draining the uplands to the south; sedinments were deposited as the
streans flowed north toward the Bay.

The nonencl ature applied to the water-bearing zones in the study area
is representative of the hydrogeology wthin the Santa Clara
Groundwat er Basin. A nunber of shallow water-bearing zones are
separated from deeper zones by the thick persistent regional
aqui tard. The shall ow zones nmay be subdivided into a variety of zones
dependi ng upon depth, lithol ogy and | ateral persistence. These zones
are frequently | abeled as A and B aquifer zones or A

13
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and B aquifers. The deeper aquifer is comonly referred to as the C
aqui fer and the clay |ayer separating the upper and |ower water-
bearing aquifers is commonly referred to as the B-C aquitard. Wthin
the study area the shallowest water-bearing aquifer has been
identified as the A aquifer. The deeper water-bearing aquifer within
t he study area has been subdivided into three water-bearing aquifers,
Bl through B3, based on the depths at which major sand units are
encountered. The A aquifer occurs between five and 25 feet bel ow
ground surface (bgs). The Bl aquifer is encountered between 30 and 45
feet bgs, the B2 between 50 and 65 bgs, and the B3 aquifer between 70
and 90 feet bgs. The groundwater gradient in all identified aquifer
zones is in a north-northeast direction.

1.6 WATER USE

Groundwater from this basin provides up to 50% of the nunicipal
drinking water for the 1.4 mllion residents of the Santa Clara
Valley. In 1989, groundwater accounted for approximtely 128, 000 of
the 315,000 acre feet of drinking water delivered to Santa Clara
Vall ey Water District custonmers. Minicipal water supply wells are
generally perforated in the | ower aquifer zone.

Both the National Sem conductor and AVMD- Arques sites were |listed on
the National Priorities List (NPL) primarily because of the potenti al
threat from chemcal releases to the quality of this valuable
resource. The major concern associated with these sites stens from
the potential mgration of contam nants in the upper aquifer zones
down to the |ower aquifer zone through abandoned or poorly seal ed
well's or natural conduits through aquitard materi al .

Vertical Conduit Studies - Studies to determ ne the |ocations and
status of potential vertical conduit wells in the study area were
conducted 1986, 1987, and 1989. As a result of the 1986 and 1987
studies, a total of 113 public and private wells that do, or did,
exi st in a geographical area, which includes the entire study area,
were identified. O the 113 identified wells, the vast majority exi st
out si de the area of groundwater contam nation, are rel atively shall ow
(Il ess than 100 feet deep) and do not penetrate the deep aquifers, or
docunment ati on exi sts showi ng proper construction or deconm ssi oni ng.

The 1989 study, conducted by NSC, reveal ed that 22 of the identified
wells are considered potential vertical conduits. O these 22
identified wells, property owner or third party contacts were
conpleted for 11 of the wells; however, none of these contacts
yi el ded information about the existence or |ocations of wells. A
field program was performed to identify the locations of any buried
wel | casings. A visual reconnai ssance identified that only 11 of the
22 wells appeared to be located in areas within the extent of the
groundwat er plunme and accessi ble for geophysical surveys. A surface
geophysical survey was perfornmed to assess the existence and
| ocations of the 11 wells. Only one surface anomaly was
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det ected and a downhol e geophysi cal survey was conducted to verify
whet her the anomaly was indicative of a well casing. The neasured
data fromthis survey indicated that the magnetic anomaly appeared to
be froma shallow netallic object and not a netallic well casing. As
such, it appears that vertical conduit wells cannot be identified as
a problemin the study area.

Non- Conduit Deep Wlls - Two deep water production wells exist within
the plune area: Well CWWN 20-02 and the Hilton Well. The City of
Santa Clara owns and operates water production well CWV 20-02,
| ocated near the intersection of Sem conductor Drive and Tahoe Wy,
on the NSC facility. During the work week (Monday through Friday),
the well supplies water to NSC s dei oni zed water systent however, ten
to twenty percent of the water produced by the well goes to the City
of Santa Clara and is used to supplenment the City water supply.
According to the City of Santa Clara, water from Well CWV 20-02 is
bl ended with water from 20 other wells in the distribution system

Well CWWN 20-02 was installed in October 1980. The well extends from
ground surface to a depth of 660 feet and is screened in eight places
across aquifers that range in depth from 265 to 639 feet. The wel
has a sanitary seal that extends from ground surface to a depth of
110 feet. The City of Santa Clara perfornms nonthly anal yses on Wel|
CWV 20-02. Cis-1,2 DCE has been detected at concentrations ranging
fromO0.5 to 0.7 parts per billion (ppb) from May 1986 through June
1989. This chem cal was also detected in Novenmber and Decenber of
1989 at 0.5 ppb, and has been detected in Septenber 1990 and Oct ober
1990 at 0.7 and 0.5, respectively.

A second deep production well, the Hilton Well, is owned by the
OCaknmead Lake I ndustrial Properties conpany and was installed on March
24, 1976. The well is located in Subunit 3 at the Sunnyvale Hilton
Inn on Lakeside Drive, near Hi ghway 101. The well is operated
infrequently and serves to provide water to an artificial |ake
adj acent to the Hilton Inn. The well is 260 feet deep and is screened

across aquifers between 115 and 260 feet deep, with a sanitary seal
from ground surface to a depth of 50 feet. The well was sanpled
annually from February 1982 to May 1989 and has since been sanpl ed
quarterly. In 1985, ethyl benzene, xylenes, and PCE were detected at
concentrations of 10, 14, and 7 ppb, respectively. In 1987 and 1988,
cis-1,2-DCE was detected at concentrations of 8.5 and 4.9 ppb,
respectively, and in May and July 1990, Freon 113 and cis-1, 2-DCE
were detected at concentrations ranging from 0.8 to 1 ppb. No
vol atil e organi c conmpounds (VOCs) have been detected since then.

The Regional Water Quality Control Board (RWQCB) Basin Plan
identifies potential beneficial uses of the shallow ground water
underlying and adjacent to the NSC and AMD- Arques Sites. These
beneficial uses include industrial process water supply, industrial
service water supply, nunicipal and donestic water supply and
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agricultural water supply. These are the same as the existing and
potential beneficial uses of the ground water in the Lower Aquifer
Zone.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

2.1 REGULATORY AND ENFORCEMENT HI STORY

State Regulation of Sites - Contam nation was discovered at the
Nat1 onal Sem conductor (NSC) and Advanced Mcro Devices - Arques
(AMD- Arques) sites in 1982. Investigation and source control measures
were i npl emented early on by the Conpani es under California Regi onal
Water Quality Control Board (Region Two) direction. State orders
regulating Potentially Responsible Party (PRP) activities at the
sites were issued or anmended i n August 1986, Septenber 1986, February
1988, and April 1989. National Pollutant Di scharge Elin nation System
(NPDES) permts were issued by the RWQCB in March 1987 (NSC s
treatnment system) and in February 1990 (AMD s treatnent system.
These permts set treatnment standards for the effluent discharges
fromthe groundwater extraction and treatnent systens that have been
installed to control mgration of chemcals in the subsurface.

Listing History and Ongoing Federal Partnership Wth State - Both
sites were proposed to the National Priority List (NPL) on October
15, 1984, and both sites were listed July 22, 1987. The Regi onal
Water Quality Control Board (RWQCB) has renmmi ned the | ead agency for
oversight of PRP work at these sites. These sites are two of
approximately twenty NPL sites in the Santa Clara Valley that are
regul ated under. RWQCB-lead pursuant to the South Bay Milti-Site
Cooperative Agreenment with EPA (EPA Assi stance Agreenent: #V009403),
whi ch was established in October 1985. Under this agreenment EPA and
t he RWQCB have inplenented a maj or cooperative effort involving the
affected i ndustries, |ocal governnents, and state regul atory agenci es
in multiple PRP investigations and cleanups at South Bay NPL sites.

| dentification of Potentially Responsible Parties - Pursuant to the
Calitornia Health and Satety Code Sections 25356.1(c) and (d), the
State currently identifies the following Potentially Responsible
Parties (PRPs) associated with the release of contam nants to the
subsurface at Operable Unit 1: NSC, AMD-Arques, HP (Hew ett
Packard), and UTC (United Technol ogies Corporation). Ot her
potentially responsible parties may be identified by the State in the
future. EPA has not perforned a PRP search for these sites.

Agreenments Anmong Potentially Responsible Parties - NSC reports that
on Septenver 14, 1987, NSC and UIC executed an agreenment whereby NSC
assumed soil and groundwater cleanup responsibility for the forner
UTC facility.
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2.2 HI STORY OF SITE | NVESTI GATI ONS

Subunit 1 - In early 1982, the RWXB initiated a |eak detection
program to define the extent of |eakage from underground storage
tanks and pipes in the South Bay area. In response to the RWQCB' s
| eak detection program NSC initiated a prelim nary assessnent of
soi|l and groundwater near its facility's underground sol vent storage
t anks and acid neutralization sunps. After the prelimnary assessnment
was conpl eted, NSC renmoved some of the tanks and sunps and soil from
sone of the areas having elevated concentrations of solvents.
Addi ti onal tanks and sunps have been renoved at the facility since
that tine.

Soil sanpling prograns at the NSC facility began in 1982 and have
been conducted as recently as Decenber 1990 under RWQXCB oversight, to
identify source areas for soil and ground water contam nation. 1In
1984 NSC installed an offsite extraction and treatment system to
control magration of site chemcals. Then in 1986 NSC installed
anot her extraction and treatnment system approximtely 1200 feet
downgr adi ent of the NSC facility for additional control of chem cal
mgration in the subsurface. Treatnent of extracted groundwater
consisted of air stripping under BAAQWD permt. This 1986 effort was
regul at ed under RWQCB orders and includes wells | ocated on the formner
UTC facility.

At the former UTC facility, which is part of Subunit 1, UTC used
several outdoor areas for chemcal drum storage and/or rocket
propellant testing. In addition, three underground flowthrough acid
neutralization sunps were used. Investigations have been perfornmed
bet ween 1982 and 1986 under RWQCB direction on former UTC property to
identify potential source areas. In 1990 further soil investigation
identified the former | ocations of one acid neutralization sunp abd
two chem cal storage areas which remain source areas.

Subunit 2 - Mnolithic Menories (subsequently AM-Arques) also
responded to the 1982 South Bay |eak detection program They
initiated subsurface investigations at their facility in 1982 because
of suspected |eakage from several wunderground chem cal solvent
storage tanks and chem cal handling areas used for onsite storage
and/ or treatnent of waste solvents. Monolithic Menories (MM)
subsequently renmoved soil from sonme of the areas having el evated
concentrations of solvents as well as sonme of the sunmps and tanks.

In 1986, AMD installed an onsite A aquifer groundwater extraction and
treatment systemto control contam nant migration in the subsurface.
In 1988 AMD expanded the onsite extraction and treatnent systemto
i nclude groundwat er extracted fromthe deeper B aquifer in order to
further control contanm nant transport. The treatment of extracted
groundwat er consists of air stripping under BAAQVD permt.
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soil sanpling prograns at AMD Arques began in 1982 and have been
conducted as recently as Novenber 1989, under RWQCB oversight, to
identify source areas for soil and groundwater contam nation.

Subunit 3 - Subunit 3 does not contain any facilities that are known
sources of the solvent groundwater plume that emanates from Subunits
1 and 2. Historically, NSC has taken responsibility for the
i nvestigation of the extent of the conm ngled plune in Subunit 3. The
investigation effort in this downgradi ent portion of the contam nated
area has been an ongoing part of the investigations begun by NSC in
1982.

Besi des the NSC, AMD-Arques, and former UTC facilities, there are
other facilities in the area that my have contributed to the
groundwat er pollution in Subunit 3 (see Figure 1). Operable Unit 2,
with investigations currently underway, will address this aspect of
t he study area contam nati on.

3.0 COMMUNITY RELATI ONS

A community relations program has been ongoing for all Santa Clara
Val | ey Superfund sites, including National Senm conductor and the
AMD- Ar ques sites. The RWQCB published a notice in the Mercury News on
June 12, 1991, announcing the Proposed Plan and the opportunity for
public comment at the Board Hearing of June 19, 1991 in QGakl and. The
notice also announced the opportunity for public coment at an
evening public nmeeting held at the Fairwood Elenmentary School in
Sunnyval e on June 27, 1991. A presentation of the proposed final
cl eanup plan was nmade at both nmeetings. A 30-day comment period was
announced that would run fromJune 19, to July 19, 1991. As a result
of a request from a nenber of the public, the coment period was
extended until August 19, 1991 to allow nore tinme for public review

Proposed Pl an Fact Sheets were mailed in June (prior to the public
comment period) and hand-delivered to interested residents, |ocal
governnment officials, and nmedia representatives. The Proposed Pl an
Fact Sheet described the site problens, the cleanup alternatives that
wer e eval uat ed, and expl ai ned the reasons for selecting the proposed
remedy. The Fact Sheet also announced the opportunity for public
comment at the Board Hearing in Oakland on June 19, 1991 and at the
Public Meeting in Sunnyvale on June 27, 1991. In addition, this fact
sheet described the availability of further information at the
| nf ormati on Repository.

A Responsi veness Summary was prepared to address significant comments
recei ved during the public conment period and appears in Part Il of
this ROD. A future fact sheet will explain the Final Cleanup and
Abat ement Order adopted by the RWQCB
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4.0 SCOPE AND ROLE OF THE RESPONSE ACTI ON
4.1 SCOPE OF THE RESPONSE ACTI ON

The remedy sel ected and described in this ROD incorporates existing
groundwat er extraction systenms which have served to contro

contam nant migration, and will expand the systemto neet the cleanup
obj ectives for a final remedy. An evaluation of sunp, tank, and
contam nated soil renoval activities follow ng discovery shows that
these early source control neasures helped to prevent mgration of
contam nants and that they are consistent with the objectives of the
final selected renmedy.

Current Ongoing G oundwater Extraction - The NSC groundwater
extraction systemis conprised of 45 A and B aquifer extraction wells
in Subunit 1. However, sonme of these wells are dry because of water
| evel declines. As of January 1991, 29 A and B aquifer extraction
wells were punping water to the three NSC treatnent systens (air
strippers) at a total rate of 115 gpm

At AMD there are seven A aquifer extraction wells that were
constructed in 1986, and three B aquifer wells that were constructed
in 1988, which now are punping groundwater to AMD s treatnment system
(air stripper) in Subunit 2 at a total rate of 45 gpm

I n Subunit 3 NSC has installed three extraction wells along Lakeside
Drive, near Hi ghway 101. These wells are not operating at this tine,
but will deliver 80 gpm or extracted groundwater to the ozone
oxi dation treatment systemthat is part of this selected renedy.

Al'l current groundwater extraction activities have been inplenented
under RWQCB authority wth the goal of controlling further
contam nant mgration while ongoing site investigations continued to
coll ect the data necessary for final remedy sel ection.

4.2 SELECTED RESPONSE ACTI ON

The selected final remedy for the National Sem conductor and Advanced
Mcro Devices - Arques Operable Unit 1 includes the follow ng
el ement s:

Groundwat er extraction, to control further mgration of site
chemcals in the aquifers and reduce cheni cal concentrations
until cl eanup standards have been achi eved.

Treat ment of extracted groundwater with air stripping or ozone
oxi dation under Bay Area Air Quality Managenent District
BAAQWD permt or pursuant to OSVWER Directive 9355. 0-28.

20


Data Services


Di scharge of extracted and treated groundwater to stormsewers
under National Pollutant Di scharge Elimnation System ( NPDES)
permts, with sonme treated groundwater recycled as facility
process water.

" Soil Vapor Extraction (SVE) will be enpl oyed where vadose zone
soils present a potential continuing source of contam nation
to groundwater or where shallow soils represent a health risk
due to direct contact. Shallow soils at the AND facility are
contam nated with sem -volatile conpounds and may require
removal if they do not respond to SVE. SVE will be conducted
pursuant to a BAAQWD permt.

" Institutional Controls prohibiting the use of the A and B

aqui fer groundwater and for controlling activities that could

endanger the public health or the environnent.

In order to inplenment this final remedy for operable Unit 1, the

currently operating extraction systemw || be expanded, and an ozone
oxi dation treatnent systemw ||l be added to the current air stripper
treatment systenms. The air strippers and SVE will include air

em ssions control (carbon treatnent) if em ssions exceed |evels
currently permtted by the BAAQVWD or if required by QSVER Directive
9355. 0-28. NPDES di scharges will go to stormsewers which enpty into
t he Cal abazas Creek.

Vadose and shallow soil contanm nation at these sites wll be
addressed by SVE. Contingent upon the inability of SVE to address | ow
volitility conpounds, some excavation and surface aeration of
contam nated soils will be performed. If it is determned that this
additional effort is necessary, a permt from the BAAQVD nust be
obt ai ned.

4.3 ROLE OF THE RESPONSE ACTI ON

The selected renmedy for Operable Unit 1 addresses VOC (Volatile
Or gani ¢ Conpounds) cont am nated groundwater in the Upper Aquifer Zone
and contam nated soils (mainly VOCs) on facility properties. The
primary concerns are:

" further lateral mgration of the contam nant plune into
previ ously uncontam nated area of a potential drinking water

suppl y;

potential vertical mgration of contam nated ground water into
the Lower Aquifer Zone that serves as a current source of
drinki ng water;

direct contact with contam nated soil;

and an ongoi ng cheni cal source from contam nated soils to
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gr oundwat er .

The objective of the selected remedy is to renove and permanently
destroy the contamnants from both soils and groundwater or to
significantly reduce the toxicity, mobility or volume of hazardous
substances in both nmedia. Contam nated groundwater at the site
represents the primary risk at the site, and the renmedy is intended
to return groundwater to its beneficial uses within a reasonable
period of tinme. Soil <contamnation at the site represents a
continuing source of groundwater contam nation and represents the
principal threat at the site. This principal threat will be addressed
by the remedy. These response actions wll greatly reduce the
possi bility of contam nation of current and potential water supplies.

5.0 SUMVARY OF SI TE CHARACTERI STI CS
5.1 SO L AND GROUNDWATER

As previously described in Section 1.2, of the Declaration, Operable
Unit 1 has been subdivided into three subunits as shown in Figure 1
on page 11:

* Subunit 1 consists of the National Sem conductor Corporation
(NSC) facility at 2900 Sem conductor Drive, Santa Cl ara and
the former United Technol ogi es Corporation (UTC) facility at
1050 Arques Avenue, Sunnyvale, and all downgradi ent areas to
Arques Avenue.

* Subunit 2 consists of the Advanced Mcro Devices - Arques
(AVMD- Arques) facility, formerly Monolithic Menories, at 1165
and 1175 Arques Avenue, Sunnyval e.

" Subunit 3 consists of the downgradient area from Subunits 1
and 2 to the extent of the plume and Operable Unit 1,
approxi mately 1400 feet north of Hi ghway 101.

The follow ng sections on soil and groundwat er highlight the sources
of contam nation, the soil areas targeted for cleanup, and the
characteri zation of the aquifer contam nation in the three subunits
of Operable Unit 1.

Soils - Soil contam nation in Operable Unit 1 has been attributed to
chem cal releases from storage areas; |eaks from sunps, pipelines,
and tanks; and chem cal handling practices. Potential source areas
i nvestigated have included a variety of acid waste sunps and sol vent
tanks, | eaks in chem cal piping, and chem cal storage areas.

At the NSC facility (Subunit 1), investigations have identified 11

source areas that are included in the selected renedy for cleanup.
The principal organic chem cals detected in the soil at the NSC
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facility follow. The maxi mum historical values cited are orders of
magni t ude hi gher than present conditions.

PCE 9, 600 ppb 1,1,1-TCA 150,000 ppb TCE 850 ppb
1, 2- DCE 930 ppb xylenes 3,300 ppm et hyl benzene 18, 000 ppm

At the former UTC facility (Subunit 1) one acid neutralization sunp
and two chem cal storage areas have been identified as potenti al
sources of soil and groundwater contam nation. These areas have been
included in the plans for cleanup also. The principal organic
chem cals detected in the soil at the fornmer UTC facility foll ow

1,1,1-TCA 1.9 ppm TCE 4.6 ppm

At the AMD-Arques facility (Subunit 2), three source areas that are
included for cleanup in the final plans have been identified. The
principal organic chemcals detected in the soil at the AVD facility
are solvents at a total concentration up to 400 ppm

PCE TCE 1, 2- DCE
xyl enes chl orobenzene

In addition to the solvents, aromatic chem cals (PNAs) such as
napht hal ene, pyrene, and phenol have been identified at the AMD site
up to 270 ppm These PNAs are thought to have been inported with fil
mat eri al during past construction activities at the site. They are
detected in soils between two and five feet bel ow surface.

Groundwater - Goundwater contamnation in Operable Unit 1 is
beTteved to have been the result of chemical transport through
shal | ow and vadose zone soils fromthe various points of rel ease, or
source areas, outlined in the previous section. The State of
California has determned that the contam nated aquifers are a
potential drinking water supply. The chem cals found i n Operabl e Unit
1 include hal ogenated and aromatic VOCs. Each subunit varies wth
respect to the particul ar subset of these chemcals identified. The
approximate lateral extent of the Volatile Organic Conpound (VOC)
plume is shown in Figure 1 on page 11

In Subunit 1, the follow ng indicator chemcals are identified for
tracking the VOC pl une:

cis-1, 2- DCE
1,1,1-TCA
TCE

Freon 113

They are used as indicators for the VOC plunme because they are
detected in a |arge nunmber of wells, have el evated concentrations,
and are also found in wells downgradient of Subunit 1. These four
i ndi cator chem cals are, or have been, present in the A Bl, and B2
aqui fers. Aromatic VOCs are present in the A and Bl aquifers in
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Subunit 1 and i medi ately downgradi ent. Phenols are present in a few
A aquifer wells in Subunit 1. Analytical data indicate that organic
chem cals are not present in the B3 aquifer.

The hi ghest current | evels of groundwater pollution in Subunit 1 are
listed bel ow

TCE . . . . . . . . . 4200 ppb
1,2-DCE . . . . . . . 6800 ppb
Freon 113 . . . . . . 2000 ppb
et hyl benzene . . . . . 9900 ppb
xylenes . . . . . . . 11,000 ppb

Currently the groundwater pollution in Subunit 1 extends to a depth
of up to 65 feet.

In Subunit 2, the follow ng indicator chem cals are used for tracking
t he VOC pl une:

PCE

TCE
cis-1, 2- DCE
chl or obenzene
xyl enes

These chem cals are used as indicators for the VOC pl une because they
are detected in a |large nunber of wells at el evated concentrations.
TCE and cis-1,2-DCE (also indicators for Subunit 1) are present in
the A, Bl and B2 aquifers in Subunit 2 and downgradi ent in Subunit 3.

The hi ghest current | evels of groundwater pollution in Subunit 2 are
listed bel ow

TCE . . . . . . . . . 950 ppb
1,2-DCE . . . . . . . 1100 ppb

Currently, the groundwater contam nation in Subunit 2 extends to
depths of up to 65 feet.

The sane indicators used for Subunit 1 are used for Subunit 3 (cis-
1,2-DCE, 1,1,1-TCA, TCE and Freon 113). These chem cals are detected
in a large nunber of wells at elevated concentrations. Analytical
data indicate that organic chem cals are not present in the B2 or B3
aqui fer in Subunit 3. The four indicator chem cals are, or have been,
present in the A and Bl aquifers.

The hi ghest current |evels of groundwater pollution in Subunit 3 are
reported as follows:

TCE . . . . . . . . . 510 ppb
1,2-DCE . . . . . . . 1200 ppb
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Currently, the lateral and vertical ext ent of gr oundwat er
contam nation in subunit 3 is approximately 1400 feet north of
Hi ghway 101 and 45 feet bel ow ground surface.

5.2. AIR

Vol atilization of groundwater contam nants and m gration through the

vadose zone and into residential spaces was nodel ed as a part of the
Basel i ne Public Health Eval uati on. The nodeling predi cted an average

1in 10 mllion and a maxinum 1 in 1 mllion cancer risk fromthis
exposure pathway. Although the nodels do not predict that the
volatilization pathway poses any risk to the community, soil gas

sanpling was perfornmed in order to validate the nodel predictions.
There are several other VOC contam nated groundwater Superfund sites
in the Santa Clara Vall ey where the sanme concerns have been rai sed by
community nmenbers and are being addressed simlarly with collection
of enpirical data for nodel validation. This pathway wll be
reeval uated as part of the five year review.

The sanpling for this site showed the nodel to be conservative inits
assunmptions; no detectable |Ievels of contam nation were found.

Em ssions fromthe air strippers that are currently used as part of
the interimrenedial action are regulated under a permt issued by
t he BAAQWD.

6.0 SUMMARY OF SITE RI SKS
6.1 HUMAN HEALTH RI SKS

Two Basel i ne Public Health Eval uati ons (BPHE) have been conducted for
Operable Unit 1. One of them addresses Subunits 1 and 3, and the
ot her addresses Subunit 2. Both of these BPHEs have undergone EPA
revi ew and approval.

Ri sks were characterized in each of the BPHEs for pathways invol ving
soil, groundwater and air. As described in the National Contingency
Pl an, the EPA acceptable cancer risk range is 1 X 104 to 1 X 10°¢ for
exposure to known or suspected carcinogens at concentration |evels
that represent an excess upper bound lifetinme cancer risk to an
i ndi vidual. For noncarcinogenic effects, the Hazard Index (HI)
provides a wuseful reference point for gauging the potential
significance of multiple contam nant exposures within a single medi um
or across nedia. EPA considers an H of 1.0 or less to be acceptable.
A summary of each BPHE follows in the next sections.

A summary of the carcinogenic and non-carcinogenic risks for the
t hree subunits can be found in Tables 3 through 5.

Subunits 1 and 3: BPHE Summary - The RWQCB BPHE for Subunits 1 and
3 tdentitred, the tollowmng "chem cals of concern”: 23 organic
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conpounds for groundwater, 14 organic conpounds and 6 netals for
soil, and 18 organic conpounds for air. Further evaluation of the
soil data in the FS has resulted in the elimnation of all the netals
as "chem cal s of concern” because detected concentrations fell within
ranges that are considered background.

The "chem cal s of concern” for soil and groundwater in Subunit 1 are
listed in Table 1, and include the follow ng conmpounds:

benzene vinyl chloride
chl orof orm 1, 4-di chl or obenzene
1, 1- DCA PCE
TCE pent achl or ophenol
1, 1- DCE chl or onet hane
1, 2- DCE 1,1,1-TCA
Freon 113 1, 2- Di chl or obenzene
xyl enes et hyl benzene
All of these chemcals are potentially toxic above certain

concentrations. Benzene and vinyl chloride are categorized as known
human carci nogens (EPA class A). Chloroform 1, 4-dichlorobenzene,
1,1-DCA, PCE, TCE, and pentachlorophenol are considered to be
potential or probable human carci nogens (EPA class Bl and B2).

The BPHE devel oped current and future exposure scenarios. The only
identified potential for a current conplete exposure pathway was
i ndoor exposure to vapors mgrating fromthe contam nated groundwat er
in Subunit 3. This pathway was evaluated for residents at the
nort hern edge of the study area. These cancer risks and health hazard
assessnments are based on estimtes of the indoor air concentrations
of the chem cals of concern as predicted by mat hemati cal nodels. The
predicted carcinogenic risk to residents is estimted to be
approximately one in ten mllion for the average case and one in one
mllion for the plausible maxi num case. These risks fall within the
acceptabl e range of carcinogenic risk delineated in EPA regul ati on.
The nodel does not predict any noncarcinogenic toxic effects from
t his exposure. Actual data collected to support the nodel concl usions
showed that no detectable volatilization from groundwater to the
surface is occurring.

For the reasonabl e maxi mum exposure scenario, it was assunmed that
Subunits 1 and 3 would be developed in the future for residential use
and that the groundwater in the A and B aquifers would be used for
donesti c purposes. According to the BPHE, potential future exposure
routes in Subunit 3 m ght include ingestion of groundwat er contai ni ng
the "chenicals of concern" (2 liters per day for 75 inhalation of VOC
vapors from groundwat er during showering or other donestic uses, and
i nhal ati on of VOC vapors originating fromthe groundwater.
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Table 1
CHEM CALS AND MEDI A OF CONCERN

Subunits 1 and 3, Operable Unit 1
Santa Cl ara and Sunnyval e, Santa Clara County

Chem cal Nanme Gr oundwat er Soi | Al r

Acet one X
Benzene

Chl orof orm

Chl or onet hane

4- Chl or o- 3- Met hyl phenol
1, 2- Di chl orobenzene

1, 4- Di chl orobenzene

1, 1- Di chl or oet hane

1, 1- Di chl or oet hene
cis-1, 2-Di chl or oet hene
trans-1, 2- Di chl or oet hene
2, 4- Di met hyl phenol
2,4-Dini trophenol

Et hyl benzene

Freon 113

2- Met hyl -4, 6-Di ni trophenol
4-Ni trophenol

Pent achl or ophenol

Phenol

Tetrachl or oet hene

Tol uene

Tri chl or obenzene

1,1, 1-Trichl or oet hane
Tri chl or oet hene

Vi nyl Chloride

Xyl enes (total)

X X X X

X
X X X X X X

X X X X X X X X X X X X X X X X X X X

X X X X X X

Sour ce: California Regional Water Quality Control Board, San
Francisco Bay Region Site Ceanup Requirenents For National
Sem conductor Corporation and Advanced Mcro Devices, Subunit 1
Operable Unit 1.



Table 2

CHEM CALS AND MEDI A OF CONCERN

Subunits 1 and 3, Operable Unit 1
Santa Clara and Sunnyval e, Santa O ara County

Chem cal Nane G oundwat er Soi |
Chl or obenzene X X
1, 2- DCA X
1, 2- DCB X X
1, 1- DCE X
1, 2- DCE X X
Et hyl Benzene X X
Freon 113 X
PCE X X
TCA X X
TCE X
Tol uene X X
Vinyl Chloride X
Xyl enes X X
Pol ynucl ear Aromatic Hydrocar bons ( PNAs) X
Sour ce: California Regional Witer Quality Control Board, San

Franci sco Bay Region Site Ceanup Requirenents For Advanced Mcro
Devi ces and National Sem conductor Corporation, Subunit 2, Operable
Unit 1.



TABLE 3
SUWMARY OF POTENTI AL HEALTH RI SKS
NATI ONAL SEM CONDUCTOR CORPORATI ON SI TE

Pot enti al Upperbound Hazard | ndex
Excess Lifetinme
Cancer Risks

Aver age Pl ausi bl e Aver age Pl ausi bl e

Scenari o Maxi mum Maxi mum
CURRENT- USE SCENARI OS
I nhal ati on of VQOCs
mgrating fromoff-site
groundwater into
resi dences:

- - north of 101 3 x 107 5 x 10-8 <1 <1

- - south of 101 4 x 107 3 x 10-8 <1 <1
FUTURE- USE SCENARI OS
I ngestion of ground-

water - - Aquifer A 2 x 103 9.6 x 101 >1 >1

(1 x 10°3)2 (1 x 10°1)a

I nhal ati on of VOCs - -
i n groundwat er
Aquifer A 5 x 104 4 x 10* <1 >1
(4 x 1042 (1 x 1012

I ngestion of ground-
water - - Aquifer B 3 x 10°% 1 x 103 <1 >1

I nhal ati on of VOCs - -
from groundwat er
Aquifer B 4 x 10°° 2 x 103 <1 <1

I nhal ation of chenicals
mgrating from
on-site groundwater 7 x 105 x 104 <1 <1
into residences (4 x 10952 (2 x 104+

I nhal ation of VOCs
mgrating fromoff-site
groundwater into 8 x 10°° 4 x 103 <1 <1
resi dences (8 x 10952 (4 x 10°3)2

a Total potential upperboundcancer risks omtting vinyl chloride possible outlier value.



TABLE 4
(Agency Addendum for Advanced Micro Devices RI & FS Reports, Page 8 of 10)

CARCINOGENIC RISKS ASSOCIATED WITH PROPOSED GROUND WATER CLEANUP STANDARDS
Advanced Micro Devices and National Semiconductor Corporation

Subunit 2, Operable Unit 1
Sunnyvale and Santa Clara, Santa Clara County

CHEMICAL CLEANUP CHRONIC ORAL INHALATION INGESTION | INHALATION TOTAL
STANDARD® DAILY CANCER POTENCY CANCER POTENCY RISK RISK CARCI-
[my/l] INTAKE FACTOR FACTOR (CDI*CPF.) (CDI*CPF.) NOGENIC
(CDI)® (CPF.) (CPF.) RISK
[mg/kg/day] [(mg/kg/day)*] [(mg/kg/day)']

1,1-Dichloroethane 5 5.71E-05 0.091 5.2E-06 5.2E-06
Tetrachl oroethene 5 5.71E-05 0.051 0.0033 2.9E-06 1.9E-07 3.1E-06
Trichloroethene 5 5.71E-05 0.011 0.017 6.3E-07 9.7E-07 1.6E-06
Vinyl chloride 05 5.71E-06 1.90 0.295 1.1E-05 1.7E-06 1.3E-05
TOTAL RISKS - 2.0E-05 2.9E-06 2.3E-05

@ All cleanup standards are set at federal or California M CLs, whichever are lower.
@ CDI = (cleanup standard [mg/I] ingestion rate [I/day] * exposure duration [yrsl * exposure frequency [days/yr]) / (body wght [kg] * avging time [days])
CDI = (cleanup standard [mg/I] * 2* 30* 365) / (70 * 27,375)




TABLES
(Agency Addendum for Advanced Micro Devices Rl & FS Reports, Page 9 of 10)

NON-CARCINOGENIC RISKS ASSOCIATED WITH PROPOSED GROUND WATER CLEANUP STANDARDS
Advanced Micro Devices and National Semiconductor Corporation
Subunit 2, Operable Unit 1
Sunnyvale and Santa Clara, Santa Clara County

CHEMICAL CLEANUP CHRONIC ORAL INHALATION INGESTION INHALATION TOTAL
STANDARD® DAILY REFERENCE DOSE REFERENCE DOSE HAZARD HAZARD HAZARD
[ny/] INTAKE (RfD.) (RfD.) (CDI/RfD.) (CDI/RfD.) QUOTIENT
(CDH® [mg/kg/day] [mg/kg/day]
[mg/kg/day]
Chlorobenzene 30 8.58E-04 0.02 0.429 0.429
1,2-Dichloroebenzene 60 1.71E-03 0.09 0.04 0.019 0.043 0.062
1,1-Dichloroethane 5 1.43E-04 0.10 0.10 0.014 0.001 0.015
1,1-Dichloroethene 6 1.71E-04 0.0009 0.190 0.190
cis-1,2-Dichloroethene 6 1.71E-04 0.01 0.017 0.017
trans-1,2-Dichloroethene 10 2.86E-04 0.02 0.014 0.014
Ethylbenzene 682 1.94E-03 0.10 0.286 0.019 0.007 0.026
Freon 113 1200 3.43E-02 30 7.70 0.001 0.004 0.005
Tetrachloroethene 5 1.43E-04 0.01 0.014 0.014
1,1,1-Trichloroethane 200 5.71E-03 0.09 0.30 0.063 0.019 0.082
Trichloroethene 5 1.43E-04 0.0074 0.019 0.019
Xylenes (total) 175@ 5.00E-03 2.00 0.087 0.003 0.057 0.060
TOTAL HAZARD INDEX - 0.802 0.131 0.933

@ All cleanup standards are set at federal or California MCLs, whichever are lower, except for those noted with a superscript 2 @.

@  Cleanup standards are set at one-tenth the federal or California MCLs, whichever are lower.

®  CDI = (cleanup standard [mg/l] * ingestion rate [I/day] * exposure duration [yrs] * exposure frequency [days/yr]) / (body wght [kg] * avging time
[days])
CDI = (cleanup standard [mg/l] * 2* 30 * 365) / (70 * 10,950)

@ Thisvaueisone-tenth the oral reference dose for 1,1-Dichloroethene (RfD./10 = 0.009/10 = 0.0009)



The calculated total risk for Subunits 1 and 3 is 2.6 x 103
carcinogenic risk (exceeding EPA s acceptable risk range) and a
noncar ci nogeni ¢ hazard i ndex exceeding 1 (indicating the potenti al
for adverse health effects to occur). The rational e underlying the
decision to take action to clean up Subunits 1 and 3 is based on
the potential human health risks that Subunits 1 and 3 pose.

Subunit 2: BPHE - The BPHE conducted for Subunit 2 (the AM
facility) identified the following "chem cals of concern": 13
organi ¢ conmpounds for groundwater, and 24 organi c conpounds (eight
VOCs and si xt een pol ynucl ear aromati cs or PNAs) and four netals for
soil. These were identified based on toxicity and frequency of
detection for soil and groundwater data. Further evaluation of the
soil data in the FS has resulted in the elimnation of all the
metal s as "chem cals of concern" because detected concentrations
are within the range that is considered background for this area.

The "chem cals of concern" for soil and groundwater in Subunit 2
are listed in Table 2, and include vinyl chloride, 1,1-DCA, PCE
TCE, 1,1-DCE, 1,2-DCE, 1,1,1-TCA, Freon 113, 1, 2-Dichl orobenzene,
xyl enes, ethyl benzene, chlorobenzene, and toluene. All of these
chem cal s are potentially toxic above certain concentrations. Vinyl
chloride is categorized as a known human carci nogen (EPA cl ass A).
1,1-DCA, PCE, and TCE are considered to be potential or probable
human carci nogens (EPA class Bl and B2).

The BPHE did not identify any current potential for conpleted
exposure pathways in Subunit 2. For the hypothetical future
exposure scenarios, it was assuned that the AVD facility would be
devel oped for residential use and that the groundwater in the A and
B aquifers would be used for donestic purposes. According to the
BPHE, potential future exposure routes at the AMD facility may
include ingestion of groundwater containing the chem cals of
concern, inhalation of VOC vapors fromgroundwater during showering
or other donestic uses, and inhalation of VOC vapors vol atilizing
fromthe groundwater

The cal cul ated total risk for Subunit 2, is 4.0 X 102 carci nogeni c
ri sk (exceedi ng EPA' s acceptabl e risk range) and a noncar ci nogeni c
hazard index equal to nine (indicating the potential for adverse
health effects to occur). The rational e underlying the decision to
take action to clean up Subunit 2 is based on the potential risks
t hat Subunit 2 poses.

6.2 ENVI RONMENTAL RI SKS

Wldlife that nmay be present in the vicinity of the site includes
raccoons, gophers, ground squirrels, rats, field mce, and a
variety of birds, including burrowing owms. The State of California
Departnment of Fish and Gane has listed the burrowing owl as a
"speci es of special concern.”™ The burrowing ow's prinmary
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habitat is grassland and open prairie. Neither of these habitats
exi st in the i medi ate area.

Two endanger ed species are reported to use South San Franci sco Bay.
The California clapper rail and the salt marsh harvest nopuse are
reported to exist in the tidal marshes of the Bay and Bay shore,
| ocated approximately 5 mles north of the NSC and AMD- Arques
sites. The endangered California brown pelican is occasionally seen
in the Bay Area, but does not nest in the South Bay. Ranges of the
endangered Anerican peregrine falcon and southern bald eagle
i nclude the Bay Area. The southern bald eagl e does not use bay and
bayshore habitats, but the peregrine falcon has started to make a
coneback at sone northern locations in San Franci sco Bay.

The AMD- Arques and National Sem conductor sites do not constitute
critical habitat for endangered species nor do they include or
affect any "wetlands." Because the facilities are covered wth
pavenment or structures, direct-contact exposures to contam nants
of concern in soil on these sites by wildlife are unlikely. |Inpacts
to wildlife are expected to be m ni nal

6.3 CONCLUSI ON

| f not addressed by inplenmenting the response action selected in
this ROD, the actual or threatened rel eases of hazardous substances
fromthe Advanced M cro Devices - Arques and Nati onal Sem conduct or
Superfund sites nmay present an i mm nent and substanti al
endangernent to the public health, welfare, or environnment. G ven
that a variety of the contam nants detected at the site pose
significant health risks as carcinogens or as noncarcinogens and
that conpl ete exposure pathways are possible under future use
scenari os, EPA has determ ned that renmediation is warranted.

7.0 DESCRI PTI ON AND CONSI DERATI ON OF ALTERNATI VES

7.1 APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)
FOR ALTERNATI VES CONSI DERED AT AMD- ARQUES AND NSC

The followi ng sections detail the ARARs which are referenced as
part of the Alternative descriptions in Section 7.2 below. The key
ARARs for this site are the drinking water standards, the State
anti-degradation policy, regulations governing volatile air
em ssions from treatnment operations, and Federal regulations
governi ng di sposal of hazardous wastes. The groundwater and soi
cl eanup standards that have been set as protective for Operable
Unit 1 of the AVD- Arques and NSC sites are presented in Table 3 on
page 38.
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Section 1412 of the Safe Drinking Water Act, 42 U. S.C. Section
300g- 1

Under Section 1412 of the Safe Drinking Water Act, EPA is required
to set Maxi num Contam nant Level Goals (MCLGs) for ground and
surface water. Under CERCLA, MCLGs that are set at |evels above
zero shall be attained by renedial actions for ground or surface
water that are current or potential sources of drinking water,
where the MCLGs are relevant and appropriate under the
circunmstances of the release based on the factors in 8300.400

(9)(2).

The appropriate renedi al goal for each indicator chem cal in ground
water is the MCLG (if not equal to zero), the federal MCL, or the
State MCL, whichever is nost stringent.

California Departnment of Health Services Drinking Water Action
Cevels ( DWALS)

California Departnment of Health Services (DHS) DWALs are health-
based concentration limts set by the DHS to |imt public exposure
t o substances not yet regul ated by pronul gated standards. They are
advi sory standards that apply at the tap for public water supplies.
ARARs with nore stringent requirenents take precedence over these
DWALs. Phenol and 2, 4-di net hyl phenol are the only conpounds present
in Operable Unit 1 for which a DWAL will be applied. These
conmpounds have no current federal or state promnul gated standards.

California' s Resolution 68-16

California's "Statement of Policy Wth Respect to Maintaining Hi gh
Quality of Waters in California," Resolution 68-16, has been
determ ned by EPA to be an ARAR. The policy requires naintenance
of existing water quality unless it is denonstrated that a change
wi Il benefit the people of the State, will not unreasonably affect
present or potential uses, and will not result in water quality
| ess than that prescribed by other State policies.

For Operable Unit 1 at the AMD-Arques and NSC sites, the affected
aqui fers have been classified as potential sources of drinking
water. Generally, EPA has considered that anti-degradation
policies, such as Resolution 68-16, require prevention of further
degradati on of beneficial use of the groundwater, during and at
conpletion of the response action. In this case, Resolution 68-16
woul d require control of the plune to prevent further degradation
of uncontam nated areas in the aquifer, and cleanup to drinking
wat er standards before remedi ati on could be considered conpl ete.

Nati onal Poll utant Di scharge Elin nation System ( NPDES)

NPDES substantive permt requirenments and/ or RAMQCB Waste Di scharge
Requirements (WDRs) are potential ARARs for effluent discharges.
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The effluent limtations and nonitoring requirements of an NPDES
permt or WDRs legally apply to point source discharges such as
those froma treatnment systemwith an outfall to surface water or
stormdrai ns. The RAMQCB established effluent discharge |imtations
and permt requirenments are based on Water Quality Standards set
forth in the San Franci sco Bay Regi onal Basin Pl an.

There will be five treatnent systens with discharges to storm
drains at the AMD- Arques and NSC sites they will be regul at ed under
NPDES permts.

EPA OFfice of Solid Waste and Energency Response (OSWER) Directive
9355. 0- 28

OSVER Directive 9355.0-28 "Control of Air Em ssions from Superfund
Groundwater Air Strippers at Superfund G oundwater Sites" applies
to future renedial decisions at Superfund sites in ozone non-
attai nment areas. "Future renedial decisions” include Records of
Deci sions (RODs), Significant Differences to a ROD and Consent
Decrees. AMD- Arques and NSC are in an ozone non-attai nment area.
This directive requires such sites to control total volatile
organi ¢ conmpound em ssions from air strippers and soil vapor
extractors to fifteen pounds per day per facility. This directive
is not an ARAR, but is a TBC. ARARs with nore stringent
requi renments take precedence over the directive.

Bay Area Air Quality Managenent District (BAAQVD) Regul ation 8,
RuTe 47

Bay Area Air Quality Managenment District Board of Directors adopted
Regul ation 8, Rule 47. This rule is entitled "Air Stripping and
Soi |l Vapor Extraction Operations"” and applies to new and nodifi ed
operations. The rule consists of two standards:

N Individual air stripping and soil vapor extraction
operations emtting benzene, vinyl chloride,
perchl or oet hyl ene, met hyl ene chl ori de and/ or
trichloroethylene are required to control em ssions by at
| east ninety percent by weight. Operations emtting |ess
t han one pound per day of these conpounds are exenpt from
this requirement if they pass a District risk screen.

" Individual air stripping and soil vapor extraction
operations emtting greater than fifteen pounds per day of

organi c conpounds other than those listed above are
required to control em ssions by at | east ninety percent by
wei ght .

Regulation 8, Rule 47 is an ARAR for the inplementation of the
remedy at the AMD- Arques and NSC sites, which will both enploy air
stripping and soil vapor extraction technol ogi es.
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Bay Area Air Quality Munagenent District (BAAQVD) Requl ati on 8,
Rul e 40

Bay Area Air Quality Managenent District Board of Directors adopted
Regulation 8, Rule 40. This rule is entitled "Aeration of
Cont am nat ed Soil and Renpval of Underground Storage Tanks." Since
surface aeration of contam nated soils is considered in one of the
AMD- Arques site cleanup alternatives as a contingency neasure
pendi ng the unsuccessful operation of Soil Vapor Extraction in
certain shallow soils that are contam nated with |ower volatility
conmpounds, this ARAR may potentially apply if the contingency is
i mpl enented. This regulation would |imt the em ssion of organic
conmpounds from soil

Resource Conservati on Recovery Act (RCRA) Land Di sposal
Restrictions.

The contam nants in groundwater and soil at the AMD Arques and NSC
sites include spent solvents that are RCRA |isted wastes.
Adsor bents and other materials used for renedi ati on of groundwater
VOCs, such as activated carbon, chem cal - adsor bi ng resins, or other
materials used in the treatment of ground water or air will contain
the chemcals after use. RCRA |and disposal restrictions are not
applicable, but are relevant and appropriate to disposal of
treatment nmedia due to the presence of constituents which are
sufficiently simlar to RCRA wastes.

Additionally, if "placenent" of excavated soil occurs at these
sites, the Land Di sposal Restrictions (LDRs) wll apply.
Alternative 3 considers excavation and surface aeration of
contam nated soils as a contingency if soils are unresponsive to
SVE treatnment. |If the surface aeration is conducted within the area
of contam nation (areal extent of contiguous contam nation), the
LDRs are not triggered. However, if excavated soil is moved to
anot her |ocation, they will apply, and the soil will have to be
managed as a hazardous waste.

7.2 OPERABLE UNIT 1 ALTERNATI VES FOR THE AMD- ARQUES AND NSC SI TES

The followi ng sections describes the renedial alternatives that
were considered for addressing contam nation within Operable Unit
1 of the AMD- Arques and NSC sites. The three alternatives consi st
of the follow ng:

" Alternative 1 - No Action

" Alternative 2 - Site-wi de G oundwater Extraction and
Treatment, Soil Vapor Extraction (SVE) in
Subunit 2

Alternative 3 - Site-wi de G oundwater Extraction and
Treatment, Soil Vapor Extraction (SVE) in
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Subunits 1 and 2, Wth a Contingency to
Excavate and Aerate Shallow Soils
Unr esponsi ve to SVE

The site-specific cleanup standards set for the groundwater and
soils are presented in Table 6. Shown also are the state and
federal drinking water standards. Note that several of the site-
specific cleanup standards are lower than the state and federal
standards. These nunbers have been reduced to address risk of
exposure fromnmultiple contam nants, i.e., to achieve a protective
Hazard Index that is equal to, or less than 1, and a cal cul ated
cancer risk within the acceptable risk range of 10°¢ to 10“

A di scussion of the uncertainty in achieving the cleanup standards
is presented in Section 7.3 follow ng this section.

7.2.1 Alternative 1 - No Action

Ceneral Description - The "No Action" alternative assunes that the
groundwat er extraction and treatnent efforts initiated in 1982, and
conducted to date, are an adequate response. The groundwater
extraction and treatnment system currently in operation would be
shut down. Contam nant concentrati ons would be reduced by natural
attenuati on as the plunme continued to m grate towards San Franci sco
Bay. Groundwater nonitoring would continue in order to track
chem cal mgration and to evaluate the effectiveness of the "No
Action" alternative. Institutional controls and deed restrictions
woul d be required to prevent well construction in areas of the
contam nated aquifers where an unnaceptable risk of exposure to
pol |l uted groundwat er renains.

How Well Does the Alternative Meet ARARs/Cl eanup Objectives -
NModeTTng conducted tn The evaluation of this alternatlve shows that
it would require nmore than 200 years for natural attenuation to
achi eve the cl eanup standards (Tabl e 3, page 39) for the AVD- Arques
and NSC Operable Unit 1. Chem cal specific Applicable or Rel evant
and Appropriate Requirenments (ARARs) - the Federal and State MCLs
- would not be met within an acceptable time period, and the
State's anti-degradation policy, Resolution 68-16 (which is an ARAR
at this site) will be violated by allowi ng further degradation of
a potential drinking water supply.

Ri sk Eval uations and Cleanup Tinme - Under this alternative, the
paseltne risk of 4 X 10 ° and the Hazard i ndex (HI') of 9 in Subunit
2 is not appreciably reduced in a reasonable time frame. And the
baseline risks of 3 x 102 and H > 1 are not reduced effectively
in Subunits 1 and 3 within reasonable tinme periods.

Costs - Total present worth cost (using a 10% discount rate and
assum ng 30 years of operation) for the "No Action" alternative is
approximately $3.2 mllion.
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Table 6
Cl eanup Standards and ARARs!
AMD/ Arques and NSC Sites Qperable Unit 1

Chem cal Nane Feder al Feder al St ate Site
MCLC or C eanup
(ppp) ° (PPB). AL Sis Ay

G oundwat er

Benzene 0 5 1 1
Chl or obenzene 100 100 30 30
Chl or of orm N A 100 N A 5
Chl or onet hane N A N A 110 5
4- Chl or o-

3- net hyl phenol N A N A N A 7
1, 2-Di chl or obenzene 600 600 1307 60
1, 1- O chl or oet hane N A N A 5 5
1, 1- Di chl or oet hyl ene 7 7 6 6
cis-1, 2-

Di chl or oet hyl ene 70 70 6
trans-1, 2-

Di chl or oet hyl ene 100 10
2, 4- Di et hyl phenol N A N A 4007 46
2,4-Di nitrophenol N A N A N A 5
Et hyl benzene 700 700 680 68°
Freon 113 N A N A 1200 1200
2- Met hyl - 4, 6-

di ni trophenol N A N A N A 1
Pent achl or ophenol 0 1 307 1
Phenol N A N A 57 5
Tetrachl or oet hyl ene 0 5 5 5
Trichl or oet hyl ene 0 5 5 5
Vinyl Chloride 0 2 0.5 0.5
Xyl ene (total) 10, 000 10, 000 1, 750 17568
1,4 Dichl orobenzene 75 5
1,1, 1-Trichl or oet hane 200
Soi |
Total VOCs N A N A N A lppm

Pol ynucl ear Aromatic

N/
1
2
3
4
5
6
7

Hydr ocar bons ( PNAs) N A N A N A 10ppm

A Not Avail abl e

California State Water Resources Control Board Policy Number
68-16 is al so ARAR

MCLG - Maxi mum Cont am nant Level Goal s

ppb parts per billion

MCL Maxi mum Cont am nant Level, Current or Proposed
AL = California Action Level (TBO

Site Specific Health Protective Standards set considering

ARARs and cal cul ated cancer risks and Hazard | ndi ces.
This nunber is a California Action Level
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7.2.2 Alternative 2 - Groundwater Extraction and Treatnent, Soil
Vapor Extraction (SVE) in Subunit 2

General Description - This alternative conmbines the foll ow ng maj or
conponents: (1) expansion of the current groundwater extraction
and air stripping system (2) soil renediation in Subunit 2 only,
using Soil Vapor Extraction (SVE), (3) groundwater nonitoring to
track effectiveness of extraction system and (4) deed restrictions
preventing access to contam nated groundwater and soil during
remedi ati on. The expanded groundwater system would be designed to
capture and reduce groundwater contam nation in Operable Unit 1
until cl eanup standards have been net. Included in this planis the
capture of the downgradient end of the plunme, which currently is
uncontrol | ed.

This alternative would contain mgration of contam nants in the
pol l uted aquifers, and it would treat soils in Subunit 2 that would
ot herwi se provide an ongoi ng source of groundwater contam nation.
However, contam nated soils would remain untreated in Subunit 1.

How Well Does Alternative 2 nmeet ARARs/Cleanup Objectives -
Model i ng shows that the estimated tine to neet the groundwater
cl eanup standards for the AMD- Arques and NSC sites, is greater than
100 years under this alternative (despite the fact that Subunit 2
m ght be able to neet the standards nuch sooner - 30 to 100 years).
The cl eanup standards (which are set for protectiveness and to neet
federal and state requirenents) would not be met wthin an
acceptable tinme period except within Subunit 2 (the AMD facility).
The State's anti-degradation policy, Resolution 68-16 (which is an
ARAR for these sites) is nmet, however, because further degradation
of a potential drinking water supply will be prevented.

This Alternative can neet ARARs for air em ssions (See Section
7.1). 1If nmeeting the BAAQWD permt levels requires em ssions
control such as activated carbon, disposal of spent carbon (if not
regenerated) will have to be managed in accordance wi th Resource
Conservati on Recovery Act (RCRA) Land Di sposal Restrictions (LDRs)
Carbon used as the final stage of the ozone oxidation groundwater
treatment systemin Subunit 3 will also fall in this category of
mat eri al s that nmust be managed as a RCRA wast e.

Nati onal Pol | utant Di scharge Eli m nation System (NPDES) substantive
permt requirenents and/or RWCB Waste Discharge Requirenments
(WDRs) are ARARs for effluent discharges. Effluent from the
groundwat er treatnent systens enployed in this alternative is
subject to both of these ARARs which include regulation of
di scharge limts, points of conpliance, and nonitoring frequenci es.

Ri sk Evaluations and Cleanup Tine - Under this alternative, the
baseline risk of 4 x 10° and the H of 9 in Subunit 2 my be
reduced to 2 X 10°®> and an H = 0.93, in a 30 - 100 year tinme frane.
But, in Subunits 1 and 3, the baseline risks of 3 x 10°® and H >
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1 will not be appreciably reduced within an acceptable tinme frane
(greater than 100 years).

To sunmarize, Alternative 2 can provide a cleanup that achieves
acceptable risk levels within a reasonabl e period of tinme for only
one portion of Operable Unit 1. O her areas of Operable Unit 1
remai n above acceptable risk |levels for greater than 100 years.

Costs - The present worth cost of Alternative 2 (using a 10%
drscount rate and assum ng 30 years of operation) is $5.5 mllion.

7.2.3 Alternative 3 - Goundwater Extraction and Treatnment, Soil
Vapor Extraction (SVE) in Subunits 1 and 2, Wth a Contingency to
Excavate and Aerate Shallow Soils Unresponsive to SVE

Ceneral Description - This alternative conbi nes the foll ow ng maj or
conponents: (1) expansion of the current groundwater extraction
and treatnment system (2) soil renediation in Subunits 1 and 2,
using Soil Vapor Extraction (SVE), (3) groundwater monitoring to
track effectiveness of extraction system and (4) deed
restrictions preventing access to contam nated groundwat er and soi
during renmedi ation. The expanded groundwater system (identical to
Alternative 2) woul d be designed to capture and reduce groundwat er
contam nation in Operable Unit 1, including the downgradi ent end
of the plume that is currently wuncontrolled, wuntil cleanup
st andards have been net.

The only difference between Alternatives 2 and 3 is that soils in
Subunit 1 will be treated in addition to those in Subunit 2. Note
that this difference significantly reduces cleanup tinme from
greater than 106 years to a 50 - 100 year range for Operable Unit
1.

Just as with Alternative 2, this alternative would contain
m gration of contam nants in the polluted aquifers. It goes further
than Alternative 2 in that it would treat soils in both Subunits
1 and 2 that would otherwise provide an ongoing source of
groundwat er contam nati on.

How Wel | Does Alternative 3 Meet ARARS/ Cl eanup Obj ectives - The key
ARARS Wi th wnich AlTternatlve 3 nust conply are al nbst the sanme as
those for Alternative 2 since the only difference between the two
alternatives is an expansion of the areas of soil to be treated,
rather than a difference in technol ogi es being applied. However,
if certain shallow soils that are contamnated with | ower
volatility conmpounds do not respond well to SVE, there is a
contingency plan to excavate and aerate these soils at the surface.
If this occurs, air em ssions during excavation and aeration w ||l
be regulated wunder the BAAQWD Regulation 8, Rule 40 and
UNACCEPTABLE restrictions will apply if "placenment" of contam nated
soil occurs (see page 34, RCRA Land Disposal Restrictions).
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Model i ng shows that the estimated tine to neet the groundwater
cl eanup standards for the AMD- Arques and NSC sites if Alternative
3is inplenented, is within 50 to 100 years. The cl eanup standards
woul d be met within an acceptable time period. The State's anti -
degradation policy, Resolution 68-16 (which is an ARAR for these
sites) is also nmet because further degradation of a potential
drinking water supply will be prevented.

This Alternative can neet ARARs for air em ssions (See Section
7.1). If neeting the BAAQWD permt levels requires em ssions
control such as activated carbon, disposal of spent carbon (if not
regenerated) will have to be managed in accordance with Resource
Conservati on Recovery Act (RCRA) Land Di sposal Restrictions (LDRs).
Carbon used as the final stage of the ozone oxidation groundwater
treatnment systemin Subunit 3 will also fall in this category of
materi als that nust be nmanaged as a RCRA wast e.

Nati onal Pol | utant Di scharge Eli m nati on System (NPDES) substantive
permt requirenents and/or RWQCB Waste Discharge Requirenments
(WDRs) are ARARs for effluent discharges. Effluent from the
groundwat er treatnent systens enployed in this alternative is
subject to both of these ARARs which include regulation of
di scharge limts, points of conpliance, and nonitoring frequenci es.

Ri sk Evaluations and Cleanup Tinme - In Subunits 1 and 3, the
baselrne risks of 3 X I0° and HI > 1 may be reduced to 3 x 10-° and
an H = .87, in a 50 - 100 year time frame if Alternative 3 is

i mpl enent ed.

To summari ze, Alternative 3 can provide a cleanup that achi eves an
acceptable risk level within a reasonabl e period of tinme (50 - 100
years).

Costs - The present worth cost of Alternative 3 (using a 10%
drscount rate and assum ng 30 years of operation) is $8.4 million.

7.3 UNCERTAI NTY I N ACHI EVI NG CLEANUP STANDARDS

The goal of the final remedy is to restore groundwater to its
beneficial uses by neeting the cl eanup standards presented in Table
3. Based on informati on obtained during the Renmedi al | nvestigation
and on a careful analysis of all renmedial alternatives, EPA and the
RWQCB believe that the selected remedy will achieve this goal
However, studies suggest that groundwater extraction and treatnment
will not be, in all cases, conpletely successful in reducing
contam nants to health-based groundwater quality standards using
this approach. It may becone apparent, during inplenentation or
operation  of t he groundwater extraction system and its
nodi fications, that contam nant |evels have ceased to decline and
are remai ni ng constant at |evels higher than the cl eanup standards
over sone portion of the plume. In such a case, the system
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performance standards and/ or the renedy may be reeval uated by EPA.
Addi ti onal discussion pertaining to this issue occurs in Section
9. 2.

8.0 COWPARATI VE ANALYSI S OF ALTERNATI VES

The alternatives were evaluated using nine conponent criteria
These nine criteria are derived fromrequirenments contained in the
Nati onal Contingency Plan (NCP) and CERCLA Sections 121(b) and
121(c). A conparative discussion of how the alternatives perform
when nmeasured agai nst each of the nine criteria foll ows.

1. PROTECTI ON OF HUVAN - HEALTH AND THE ENVI RONMENT

Alternative 1, the "No Action" alternative does not achieve
protectiveness within an acceptable tinefranme (i.e., it would take
nmore than two hundred years for natural attenuation to neet
standards). Wthout active site restoration efforts, potential
drinking water supplies are threatened with | evels of contam nation
t hat exceed acceptable risks. Additionally, soils in Subunit 2 that
contain Polynuclear Aromatic (PNAs) chem cals would constitute a
potenti al for unnaceptable cancer risk due to direct contact if the
site is not cleaned up and is then devel oped for residential use.

Alternative 2 addresses soil contam nation through treatnment in
Subunit 2 and thereby reduces the potential for direct contact risk
posed by PNAs at the site. Punp and treat systens contain and
reduce the groundwat er contam nation, mtigati ng sone of the threat
to potential drinking water supplies. However, w thout further soi
remedi ation than is contenplated by this alternative, contam nated
soils in Subunit 1 will continue to serve as an ongoi ng source of
contam nation to the affected aquifers, extending the cleanup tine
to longer than 100 years. Hydraulic control of the plume reduces
the risk of further contam nation of the groundwater, however
unacceptable levels of risk remain in a potential drinking water
supply for a long tine.

Alternative 3 actively addresses both soil and groundwater
contam nation at the sites through treatnent such that risk due to
direct contact with these nedia is reduced to acceptable |evels
within 50 to 100 years.

2. COVPLI ANCE W TH ARARS

Both Alternatives 2 and 3 would attain all pertinent ARARS
identified in Section 7. The Safe Drinking Water Act MCLs and
California Department of Health Services DWALs woul d be achi eved
by extracting ground water contam nated above these | evels. NPDES
permt requirements would be met by proper design and operation of
the treatnment systens. ARARs that are related to air em ssions from
the soil vapor extraction, air strippers, or excavation
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activities can be net with proper systemdesi gn and i npl ement ati on.
The RCRA | and di sposal restrictions would apply to the spent carbon
from Alternatives 2 and 3, if stripper or vapor extraction
en ssions control invol ving gas-phase acti vated carbon i s required.
They woul d al so apply if the excavation contingency is inplenmented
and "placenment” of contani nated soil occurs.

The dri nki ng wat er ARARS woul d not be attained by Alternative 1 for
an unacceptably long period of tinme. Conpliance with Resol ution
68-16 would not be achieved since the groundwater contam nants
woul d unreasonably affect the potential uses of the upper aquifers.
RCRA | and disposal restrictions, NPDES requirenents, BAAQVD
Regul ation 8, and OSWER Directive 9355.0-28 would not apply to
Alternative 1 since it does not enploy any treatnent.

3. REDUCTION OF TOXI CI TY, MOBILITY, OR VOLUVE THROUGH
I'REATIVENI

Both Alternatives 2 and 3 have the potential to reduce the
toxicity, nobility, and volunme of soil and groundwater contam nants
by renoving them and treating them |If air em ssions require
control s, contam nants would be destroyed during <carbon
regeneration, maki ng any future rel ease of the renoved contam nants
i npossible. If em ssions controls are not required (they woul d have
to be | ow enough to neet BAAQVD permt requirenments for this to be
the case), contam nants will be transferred to the air where their
toxicity, mobility, and volune actually increase. It should be
noted that a risk evaluation is perfornmed as part of the permt
decision to require controls on air em ssions.

Both Alternatives 2 and 3 enploy an ozone oxidation treatnent

system which will treat a portion (80 gpm of the extracted
groundwater. (The rest, 160 gpm is treated with air strippers.)
This technol ogy, which will be conbined with a carbon filtration
at the final stage of the treatnment train, will achieve conplete

destruction of the contam nants extracted fromthe A and B aquifers
in Subunit 3.

Alternative 2 would take a | onger tinme to achieve these reductions
in toxicity, mobility, and volune through treatnent than would
Alternative 3 (up to 50 years | onger).

Alternative 1 does nothing to reduce toxicity, nobility, or vol une
t hrough treatnment.

4. LONG- TERM EFFECTI VENESS AND PERMANENCE

Alternatives 2 and 3 include groundwater extraction which is
intended to reduce the l|level of contamnation in the A and B
Aqui fer Zones to the cl eanup standards indicated in Table 3 on page
38. Thus, potential risks to the community are mnim zed. To ensure
t hat t he nmagni tude of residual risks are m ninized, the performance
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of the groundwater extraction system would be nonitored on a
regul ar basis and adjusted as warranted by the performance data
col |l ected during operation for both of these alternatives.

Treatment by air stripping provided by Alternatives 2 and 3 is
reliable for the long-termrenoval of VOCs fromthe ground water.
Treat ment by ozone-oxidation, as is planned in Alternatives 2 and
3, is alsoreliable and consi dered even nore permanent since nearly
conpl ete destruction of the contam nants would be achieved. It
shoul d be noted again, of course, that if air stripper em ssions
exceed threshold levels in the BAAQVD regul ations, emnm ssions
controls will be required. Carbon adsorption would constitute the
contr ol technology, and the carbon regeneration process would
provi de conpl ete destruction through thermal treatnent.

Alternative 1, "no action,"” does not provide long-term
ef fectiveness.

5. SHORT- TERM EFFECTI VENESS

There are no anticipated adverse inpacts on human health and the
environnent that are posed during the construction and operation
of the remedies that are part of Alternatives 2 and 3.

I nstitutional controls will preclude residential devel opnment in
areas where soil is contam nated, as well as preventing
construction of water supply wells in the affected aquifers. These
institutional controls will pr event di rect cont act Wi th
contam nants in groundwater and soils. Air emssions from the
treatnment systens will be regul ated by BAAQVD permt and controll ed
with carbon if required. NPDES requirenents wll ensure that

di scharged effl uent from treatnent systems neets permt
requi renments as well.

6. | MPLEMENTABI LI TY

There are no technical concerns regarding the inplenmentability of
Alternatives 2 and 3. I nstitutional controls required in
Alternatives 1, 2, and 3 are adnmi nistratively feasible.

7. COST

Alternative 1, the "no action" option, which does include |ong term
groundwater monitoring and deed restrictions but no active
remedi ati on work, has a present worth of $3.2 mIlion.

Alternative 2, which actively addresses groundwater contam nation
and sonme of the soils in Operable Unit 1, in addition to long-term
nonitoring and deed restrictions, has a present worth of $5.5
mllion.

Alternative 3, actively addresses groundwater contam nation and

soil contam nation at each of the facilities in Subunits 1 and 2
in Operable Unit 1 (also includes nonitoring and deed restriction),

44


Data Services

Data Services

Data Services


has a present worth of $8.4 m|lion.

It can be seen that as nore protective measures are taken in each
successive alternative, that the cost increases increnentally. The
groundwat er cleanup is the sane for Alternatives 2 and 3, therefore
the additional soil cleanup work in Alternative 3 increases the
cost accordingly. It my be noted that this cost is the cost
associated with a significant reduction in the tinme needed to
achi eve cl eanup standards (Alternative 2 takes nore than 200 years
at $9.9 mllion; Alternative 3 takes from50 to 100 years at $11.6
mllion).

These present worth costs have been cal cul ated assum ng a 30-year
operation period and a ten percent discount rate.

8. SUPPORT AGENCY ACCEPTANCE

The Regi onal Water Quality Control Board (RWQCB) has mmai ntai ned the
| ead agency for oversight of PRP work at the Advanced M cro Devices
- Arques and Nati onal Sem conductor sites. EPA has actually played
t he support agency role throughout the RI/FS process. These sites
are two of approximately twenty NPL sites in the Santa Cl ara Val |l ey
that are regulated under RWQCB-lead pursuant to the South Bay
Multi-Site Cooperative Agreement wth EPA (EPA Assistance
Agreement: #V009403), which was established in October 1985. Under
t hi s agreement EPA and t he RAMQCB have worked in a cl ose partnership
to devel op the proposed plan for the AMD- Arques and NSC sites. The
RWQCB has reconmmended the plan, which EPA has reviewed and
considered in selecting this final renmedy.

9. COVMUNI TY ACCEPTANCE

The Proposed Plan was presented to the communities of Santa Clara
and Sunnyvale in a fact sheet and at a public nmeeting. [No
techni cal comments were subm tted regarding the alternatives. O her
coments received are addressed in the Responsiveness Summary. |

9.0 THE SELECTED REMEDY
9.1 DESCRI PTI ON

The selected final renedy for the National Sem conductor and
Advanced Mcro Devices - Arques Operable Unit 1 includes the
foll owi ng el enents:

N Groundwater extraction, to control further mgration

of site chemicals in the contam nated aquifers and reduce
chem cal concentrations until cleanup standards have been
achi eved (Carcinogenic Risk = 3 x 10% H < 1).
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N Treatnment of extracted groundwater with air stripping or
ozone oxidation under a Bay Area Air Quality Managenent
District BAAQVWD permt or pursuant to OSWER Directive
9355. 0- 28.

N Discharge of extracted and treated groundwater to storm
sewers wunder National Pollutant D scharge Elimnation
System (NPDES) permts.

N Soil Vapor Extraction (SVE) wth carbon adsorption to
contr ol em ssions if required under BAAQVMD permt
requi renments or OSVER Directive 9355.0-28 will be enpl oyed
where vadose zone soils present a potential continuing
source of contam nation to groundwater or where shallow
soils represent a health risk due to direct contact. Sone
shal l ow soils are contanmi nated with | ess vol atil e conmpounds
and may require renoval and surface aeration if they do not
respond to SVE.

N Institutional Controls prohibiting the use of the A and B
aqui fer groundwater and for controlling activities that
coul d endanger the public health or the environnent.

In order to inplenent this final remedy for Operable Unit 1, the

currently operating extraction system will be expanded, and an
ozone oxidation treatnment systemw || be added to the current air
stripper treatnment systems. The air strippers will include air

enm ssions control (carbon treatnent) if em ssions exceed |evels
currently permtted by the BAAQVD (one pound per day). NPDES

di scharges will go to storm sewers which enpty into the Cal abazas
Cr eek.
Vadose and shallow soil contanination at these sites wll be

addressed by SVE. Conti ngent upon the success of the SVE effort in
areas that contain |ower volatility conpounds, sonme excavati on and
surface aeration of contam nated soils will be performed. If it is
determ ned that this additional effort is necessary, a permt from
t he BAAQVD rmust be obt ai ned.

It should be noted that the expanded groundwater extraction system
which is a part of the remedy for Operable Unit 1, will be designed
to capture all downgradi ent plunme mgration that may be com ng from
both Operable Units 1 and 2.

9.2 Uncertainty in the Renedy

The goal of this renedial action is to restore the groundwater to
its beneficial use, which is, at this site, a potential source of
drinking water. Based on information obtained during the RI and on
a careful analysis of all remedial alternatives, EPA and the RWQCB
believe that the selected remedy will achieve this goal. It may
beconme apparent, during inplenentation or operation of the
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groundwat er extraction system and its nodifications, t hat
contam nant |evels have ceased to decline and are renmining
constant at |evels higher than the cleanup standards over sone
portion of the plunme. In such a case, the system performance
st andards and/ or the renedy may be reeval uated by EPA.

The selected remedy will include groundwater extraction for an
estimated period of 50 to 100 years, during which the systems
performance will be carefully nonitored on a regular basis and

adjusted as warranted by the performance data collected during
operation. Modifications may include any or all of the follow ng:

a) at individual wells where cl eanup standards have been attai ned,
punpi ng may be di sconti nued;

b) alternating punping at wells to elimnate stagnation points;

c) pulse punping to allow aquifer equilibration and to allow
adsorbed contam nants to partition into ground water; and

d) installation of additional extraction wells to facilitate or
accel erate cl eanup of the contam nant plune.

To ensure that cleanup standards continue to be maintained, the
aquifer will be nonitored at those wells where punping has ceased
on an occurrence of every 5 years follow ng discontinuation of
groundwat er extracti on.

10. 0 STATUTORY DETERM NATI ONS

The selected remedy will conmply with Section 121 of CERCLA. The
sel ected renedy is protective of human health and the environnent.
Cont am nated groundwater and soils will be restored to health
protective |evels once cleanup standards have been achieved, and
until that occurs, direct contact exposure to contam nated nedia
will be prevented with institutional controls. The selected
response actions conply with Federal and State requirenents that
are |legally applicable, or relevant and appropriate; primarily the
drinking water standards (Federal and State MCLs), Bay Area Air
Qual ity Managenent District permt requirenents for air em ssions,
and the National Pol | ut ant Di scharge Elimnation System
requi rements for discharge of treated effluent.

These renmedi al actions address the principal risks at the National
Sem conduct or and Advanced M cro Devices - Arques sites (Operable
Unit 1) by removing and treating the contamnation in soils
(primarily soil vapor extraction), and by renpving and treating
contam nants in ground water (extraction with air stripper and
ozone oxidation treatnment), thereby significantly reducing the
toxicity, nobility or volunme of hazardous substances in both nmedia
t hrough treatnent. Using ozone oxidation treatnent satisfies the
statutory preference for permanent solutions and renedi es that
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enpl oy treatnment as a principal elenent.

An evaluation of the alternatives considered shows the selected
remedy to be a cost effective response. Although the cost of the
selected renmedy is $1.7 mllion nmore than the other active
remedi ation alternative considered, that additional cost reduces
the time necessary to achi eve cl eanup standards fromnore than 100
years to a 50 to 100-year tinme frane.

Because the renmedy nmay require 50 to 100 years to achieve cl eanup
standards, a five-year review, pursuant to CERCLA Section 121, 42
U.S.C. Section 9621, will be conducted at |east once every five
years after initiation of the renmedial action to ensure that the
ongoi ng renmedi al action continues to provide adequate protection
of human health and the environnment.

11.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

There were no significant changes between the preferred alternative
and the Record of Deci sion.
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PART I 11. RESPONS|I VENESS SUMVARY

1.0 | NTRODUCTI ON

This section of the Record of Decision contains agency responses
to all significant verbal and witten comments submtted to RAMQCB
or EPA staff during the 60-day public coment period and at the
Community Meeting held Jun 27, 1991. This ROD does not contain any
significant changes to the renedy that was made avail able for
public coment and described in the Proposed Plan Fact Sheet and
t he RWQCB or ders.

The public comment period began with a public nmeeting of the
executive board of the RAMXB on June 19, 1991 and ended 60 days
| ater on August 19, 1991.

2.0 RESPONSES TO COMVENT

The RWQCB is the |ead agency for the Advanced M cro Devices -
Arques and National Sem conductor sites and, as the | ead, received
public comment. RWQCB and EPA have worked together in the
preparation of the Responsiveness Summary (Attachnment A) and EPA
has approved all of the Responses.
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