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oRDER NO. 91-102

SITE CLEAIIUP REQUIREUENTS AlrD RECISION OF ORDER NO. 89-56 FORs

ADVAIICED UICRO DEVICES, RESEARCH GROUP 82-L,
THOIIP$ON PTACE 2, and B/c UAIIAGEIIENT INCORPORATED

FOR THE PROPERTY AT: 9OL/9O2 THO!,IPSON PLACE
gUNI{YVALE
SANTA CLARA COUNTY

The California Regional Water Quality Control Board, San Francisco Bay
Region (hereinafter called the Board) finds that:
l-. Location and Facilitv Description This Order presents the results

of the Remedial Investigation Report, Feasibifity Study (RI/FS),
and proposed final remedial action plan for Advanced Micro Devices
90L and 9O2 Thompson Place (AMD 9OL/9O21, Sunnyvale, Santa Clara
County.

This facility is located in an area of low to flat relief about 3
miles south of the southern extension of the San Francisco Bay (see
Appendix L, Figure 1-). This is an industrial park setting dominated
by low rise industriat buildings conmon in the electronics industry
of Santa Clara County. Mixed commercial and light, industrial use is
conmon immediatety surrounding the industrial park area. Some
residential property lies to the south and west of the study area.
The area north of Duane Avenue (see Appendix L, figure 2) is mostly
residential.

AMD operates a printed circuit manufacturing plant in two large low
rise buildings at 9Ol- and 9O2 Thompson Place (AMD 901-;AMD 9O2),
Sunnyvale, Santa Clara County in an area bounded by the Bayshore,
Central, and Lawrence Expressways and Fair Oaks Avenue. AI,ID 90L
has been used as a semiconductor manufacturing facility since L969
to the present. Manufacturing operations at AMD 902 began in L972
and are still active. The manufacturing process at these two
facilities involved the use of solvents for cleaning and
degreasing, acids for etching, caustics for acid neutralization and
some arsine and chrornium in the manufacturing process.

Site History Underground acid neutralization systems were in place
at each facility. The acid neutralj-zation at AMD g0L operated from
L969 to when it was removed in December L983. The acid
neutralization sump at AMD 902 was operated from approximately L972
to its removal in September 1-984.

Initial investigation at the Alr[D 9OL/9O2 site began in 1,982 with
the investigation of leakage from an acid neutralization system
near AMD 901-. This leakage was investigated and the acid
neutralization systern was removed during L983. In L984 the
investigation expanded to include the acid neutralization system at
AMD 9O2. Polluted soils were found near both acid neutralization
systems.
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Al{D 90L/902 Continued

The polluted soils were identified as point sources that had
resulted in groundwater pollution with volatile organic chemicals
(Vocs). Further investigation and interim remedial actions followed
the soils invest,igation.

The original development of the property was begun by Johnson and
Mape. The property at 901 Thompson Place hras acquired from Johnson
and Mape by B/G Management in L977. The property at 9O2 Thompson
Place hras acguired from Johnson and Mape by Mr. and Mrs. Edwin
Rosenthal in L974. Partial interest in the 902 property was sold by
Mr. and Mrs. Rosenthal in L982. The remaining interest was sold in
L984. The purchase of these interests was converted into two
undivided sot interests in the property at 902 Thompson Place for
Research Group 82-L and Thompson P1ace 2, limited partnerships.
These are the current property owners of record for AMD 9OL/9O2.
AMD has been the sole tenant and operator of the facilities and has
assumed responsibility for the cleanup actions at the site.

Pursuant to the South Bay Multi-Site Cooperative Agreement (MSCA)
and the South Bay Ground Water Contamination Enforcement Agreement,
entered into on May 2, l-985 (as subseguently amended) by the
Regional Board, EPA, and DHS, the Regional Board has been acting as
the lead regulatory agency. The Regional Board will continue to
regulate the dischargerrs remediation and administer enforcement
actions in accordance with CERCLA as amended by SARA.

The site has been included on the National Priorities List (NPL)
and has been regulated by Regional Board Ordersr ds indicated
herein:

a. October 1984

b. Septenber L985

c. June L985

d. December L987

e. April L989

Site proposed for inclusion on the
National Priorities List (NPL)

Waste Discharge Reguirements Adopted

Site formally added to the NPL

Site Cleanup Requirements Adopted

Revised Site Cleanup Reguirement,s
Adopted

3. Scope and RoIe of Operable Unit Within Site Strategy For purposes
of these reports and the proposed final remedial action plan the
study area has been divided into four Operable Units (OU). These
operable units include Al,lD 901/902, Signetics Main campus (8LL East
Arques and neighboring Signeticsr faciliti€s), the former TRw
Microwave facility (825 Stewart, Drive) and an offsite area north of
Duane Avenue extending about 500 feet north of the Bayshore Freeway
(Highway 1,0L) and the Westinghouse facility south of Duane Avenue
(see Appendix L, Figure 2r. The plumes have become comrningled in
the subsurface and the offsite oU is necessary to include the
extent of the groundwater pollution. These dischargers will be
referred to collectively in this Tentative order as rrthe
Companiesrr.
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Proposed final Remedial Investigation and Feasibility Study
reports(RI/FS) were submitted on behalf of AII{D, TRW, and Signetics
(the Companies) in January L99l-. Adoption of this Order will
approve the joint RI/FS and a final Remedial Action Plan (RAP) that
will encompass cleanup at the four Operable Units including AMD,
Signetics, TRW Microwave and the offsite area.

The purpose of the interim and final actions at the AMD 90L1902 OU
is to prevent additional migration of pollutants from soil into
groundwater and to control the nigration of polluted groundwater
fron the OU. The intent of actions in this Order is to expedite
cleanup of groundwater at this OU and to prevent movement of
polluted groundwater from this OU to other OUs and potential
vertical downward urigrat,ion into aquifers that currently serve as
drinking water sources.

The Offsite OU is the largest of the operable units. No known or
suspected contaminant source areas are present in the offsite OU.
The purpose of remedial actions in the Offsite OU is to cleanup
groundwaters to protect the beneficial use of the groundwater and
to prevent further migration of contaminated groundwater.

4. Regulatory Status AIUD, Inc., Research Group 82-L and Thompson
Place 2t limited partnerships, and B/C Management Inc. are
hereinafter referred to as dischargers because of the releases of
hazardous wastes that have occurred at this site. Advanced Micro
Devices has agreed to assume full responsibility to complete all
necessary investigations and remedial action programs related to
the subject properties. Research croup 82-L and Thompson Place 2
are the current owners of the 902 Thonpson Place property, and B/G
Management Inc. is the current owner of the 90L Thompson Place
property. AII{D has been the operator at both facilities since the
completion of the structures.

A11 four parties are named as dischargers: AII{D on the basis that
they hrere the operators when the leaks occurred, and Research Group
82-L and Thompson Place 2, and B/G Management Inc. as the current
property ohrners. However, Research Group 82-1- and Thompson Place 2,
and B/G Managernent Inc. have responsibility for plume investigation
and cleanup only in the event that AMD fails to comply with the
requirements of this Board Order. These four parties are
hereinaft,er referred to as dischargers because of the releases of
hazardous wastes that have occurred at its site and are also
Responsible Parties under Federal Superfund regulations
(CERCLA/SARA). N,ID 9OL/9O2 is a Superfund site on the National
Priorities List (NPL). This Order is intended to outline a
proposed plan for the final remedial actions at the Al,lD OU and
Offsite OU as required by CERCI-,ArzSARjA.

Separate Orders have been prepared for each onsite operable unit
(AMD, Signetics and TRW) with joint tasks for the Offsite Operable
Unit. This course has been taken due to the commingling of the
groundwater plume in the offsite area. Joint Orders were not
pursued because the properties are proposed as separate sites on
the National Priorities List. The Companies are encouraged to
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AMD 90Ll902 Continued

Valley Water District customers. This water is produced from the C

aquifer.

Within the study area the shallowest water-bearing zone has been
identified as the A zone. The deeper vrater-bearing zone within the
study area has been subdivided into five water-bearing units, 81
through 85. The groundwater gradient in all identified water-
bearing zones, in static conditions, is to the north toward San
Francisco Bay. Local reversal of gradient is observed in the
vicinity of groundwater extraction systems.

During the investigation at the AMD OU four identifiable, loca1
aguifers have been characterized. The shallowest of these aguifers
has been designated the A aguifer and extends from 7 to 20 feet
below the ground surface. The next shallowest unit has been
designated as the Bl- aguifer and generally occurs fron 22 to 40
feet below the ground surface. The next unit has been designated as
the 82 aguifer and generally occurs between 45 and 65 feet below
ground surface. The deepest aguifer investigated at AII{D 9OL/9O2,
the 83, glenerally occurs frorn 60 to 80 below ground surface. At the
AI,!D 9OL/9O2 OU the 83 is characterized by a single well. The B-C
aquitard occurs at depths greater than L00 feet.
State Board Resolution 88-63 On March 30, L989, the Regional Board
incorporated the State Board Policy of rrsources of Drinking llaterrl
into the Basin PIan. The policy provides for a Municipal and
Dornestic Supply designation for all waters of the State with some
exceptions. Groundwaters of the State are considered to be
suitable or potentially suitable for municipal or domestic supply
with the exception of: L) the total dissolved solids in the
groundwater exceed 3000 mg/L, and 2l the water source does not
provide sufficient water to supply a single well capable of
producing an average, sustained yield of 2OO gallons per day.
Based on data submitted by AII{D, the Board finds that neither of
these two exceptions apply to the A and B zones at AIvID and Offsite
oUs. Thus, the A and B zones are considered to be potential
sources of drinking water.

Source Investigation Two possible sources of pollution have been
identified at the Al{D gOL/9O2 OU. These include acid neutralization
systems south of the AII{D 9O2 building and north of AMD 90L (see
Appendix 1, Figure 3) . Soil pollution was the highest near the AIv{D
901 acid neutralization system. During removal of the system, soil
with up to 186, OOO pq/kg of trichloroethylene (TCE) $ras excavated.
Due to proxirnity of the building not all of the polluted soil could
be removed from the southern portion of the excavation.

Additional investigation of source area soil was compteted in 1988.
This investigation confirmed the presence of polluted soil beneath
the excavation for the acid neutralization system removed near the
Al{D 901 building, The maxinum concentrations detected in soil
include 242,OOO ttg/L of 1,2-dichlorobenzene (DCB), 35r000 1tg/L of
tetrachloroethylene (PCE), 80,OOO ttg/L of TCE, and 72 pg/L of J.r1-
dichloroethylene (1rl-DcE). The estimated volume of soil remaining
in this area containing levels of total VOCs higher than L ppur is
37 cubic yards.
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AMD 901/902 Continued

An acid neutralization system was also removed from the vicinity of
AII{D 9O2 in 1984. The rnaximum concentration of soil pollution
detected during the investigation of the neutralization system was
1200 1tg/kg of TCE, directly beneath the former tank location. No
other soil pollution above LOO ttg/kg rras detected during this
removal action. Based on analysis of soil following the excavation
and concentrations of pollutants in groundwater in the area of the
excavation no additional investigation of the AMD 902 source area
was required.

9. Extent of Pollution TCE is the most conmon pollutant and has been
used as an indicator for groundwater pollution at AI,ID 9OL/9O2.
Initial levels of groundwater pollution at this site were as high
as LOO ppm of TCE with total VOCs as high as 1"000 pprn prior to the
point source rernoval in L983. The highest current levels of
groundwater pollution are about L ppm TCE for the onsite area.
Currently the onsite pollution extends to a depth of up to 65 feet.

Offsite the pollution extends to a depth of up to L00 feet and
extends laterally downgradient for approximately 4000 feet. The
offsite downgradient plume has commingled with pollutants derived
from point sources at TRW (FEI) Microwave, 825 Stewart, and
Signetics SLL Argues facilities. The extent of the lateral
migration of groundwater pollution is difficult to assess due to
the commingling of the groundwater plumes. The groundwater
contamination does not appear to have had an impact on any special
ecological environment or endangered populations based upon no
current direct use of the groundwater and from measurements of the
VOCs coming off the soils.
SoiI contamination is confined to elevations greater than ten feet
in depth beneath the AltD gOL structure or surrounding paved areas.
The volume of contaminated soil containing greater than L pput of
total VOCs is estimated to be 37 cubic yards. Maximum soil
contamination levels are greater than 20 pprn. Due to the isolation
of the soil and control of the groundwater the soil does not
present any known environmental impacts.

L0. Baseline Public Health Evaluation A Baseline Public Health
Evaluation (BPHE) is conducted at every Superfund site to evaluate
the risk posed by the site in its existing condition. The BPHE
examines the chemicals present at the site and the possible routes
of exposure to humans and animals. Once the potential risk or
hazard from the site is established, judgrments can be made as to
which environmental laws and standards are applicable to the
situation and what cleanup goals are appropriate.

Chemicals of Concern Using very conservative assurnptions regarding
concentration, distribution, toxicity, and potential routes of
exposure, the BPHE (Clement, 1-9901 identified twenty-eightrrchemicals of potential concernrr for groundwater. This included
sixteen organic chemicals and twelve inorganic chemicals. Further
evaluation of the groundwater data in the FS has resulted in the
reduction of the number of organic chemicals to ten chemicals of
concern and the elimination of all the inorganics.

6
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Exposure Scenarios Using sinilarly conservative assumptions, the
BPHE also developed future and current exposure scenarios. For the
hypothetical future exposure scenarios, it was assumed that the
onsite areas of the site would be developed for residential use and
that the giroundwater in the A- and B-aquifers would be used for
domestic water supply purposes. The potential current exposure
scenario considered in the BPHE evaluated inhalation of VOC vapors
originating from the offsite groundwater plume.

According to the BPHE, potential future exposure routes at the
Companies site may include ingestion of groundwater containing the
chemicals of potential concern, inhalation of VOC vapors from
groundwater during showering or other domestic uses, and inhalation
of VOC vapors originating from the groundwater. Based on the
absence of known soil rrhot-spotstt, other than those well below
ground surface and beneath buildings, direct contact exposure to
chemicals of concern was not considered further in the exposure
evaluation.

In addition to the above, the BPHE also assumed that the current
cleanup actions would be discontinued and cleanup measures would
not be irnplemented at any time in the future. Using these
assumptions, the BPHE concluded that the only average exposure
ssenarl.o for which there would be a potential health risk or an
increased cancer risk greater than 1 in l-OTOOO was the hypothetical
future domestic use of contaminated shallow groundwater. The most
crucial of these assumptions is that cleanup activity in the study
area would cease. This inpties that current concentrations in
groundwater would persist into the future.
The only current exposure identlfled in the BPHE is indoor exposure
to vapors rnigrating from the contaminated groundwater in the
offsite area. This pathway was evaluated for two separate
populations, residents of the offsite area and children attending
the San Miguel school. These cancer risks and health hazard
assessments are based on estimates of the indoor air concentrations
of the chemicals of concern predicted by rnathematical models. The
predicted carcinogenic risk for the averalte case is estimated to be
about 4 in L00r00010OO for schoolchildren and about f- in 1,0r000 for
residents. The model does not predict any toxic effects from this
exposure. This is within the risk range that would be allowable
under EPA guidance after cleanup.

The future use scenarioE considered by the BPHE is domestic use of
shallow groundwater beneath the site. This would expose residents
to contaminated groundwater through ingestion of water and
inhalation during dornestic use (showering, cooking, etc. ) . The
greatest potential carcinogenic risk related to the average
exposure through these pathways is approximately 2 in l-000.

Domestic use is a hypothetical case since shallow groundwater in
the A- and B-aquifers is not currently used for water-supply
purposes and local ordinances prohibit such practice. Currently,
there are no plans to use the A- and B-aguifer groundwater as a
drinking water supply. However, it is the intent of the proposed
final RAP presented in this Order to protect the beneficial use of
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this resource as a potential source of drinking water.

The BPHE assumption that there will be no continued or further
cleanup is invalid. Based on the potential risk identified by the
BPHE it is appropriate to cleanup the groundwater. The Companies
have been cleaning up contaminated groundwater from the site since
L982. It is the intent of this Order and actions taken by the Board
and other agencies to assure and require that these efforts will
continue.

LL. Chemicals Of Concern The BPHE identified chemicals of concern for
the study area based on toxicity and freguency of detect,ion for
soil and groundwater dat,a. The presence of these chemicals varies
between the OUs and subsets of the chemicals of concern have been
developed for each OU (see Appendix 2, Table 1,). In addition new
data on inorganics has been collected since the completion of the
BPHE. This data indicates that inorganics are not present in
groundwater above naturally occurring levels. Therefore inorganics
are no longer considered to be chemicals of concern.

L2.

L3.

Chemicals of concern identified in the FS for the AMD OU include
Lrl--dichloroethane (l-,1--DCA), l-,I--DCE, cis-L,2-dichloroethylene
(cis-L,2-DCE), trans-L,2-dichloroethylene (trans-1-,2-DCE), TCE,
trichloroethane (TCA), PCE, L,2-DCB, vinyl chloride (VC), and Freon
113. The chemicals of concern identified for the Offsite OU include
all of the above except DCB and VC. TCE is the chemical most
coumonly present and serves as an indicator chemical for the AMD OU
and the other OUs within the study area.

All of these chemicals are potentially toxic at some concentration.
VC is a considered to be a known human carcinogen (EPA class A).
LrL-DCA, PCE, and TCE are considered to be potential or probable
hunan carcinogens (EPA class Bt- and B2). L,L-DCE is a possible
hurnan carcinogen (EPA class C) .

fnterim Remedial Actions. Onsite Soils Onsite interim remedial
actions began in 1-983 with the removal of the acid neutralization
sump and about L03 cubic yards of soil, &t AIr{D 90L. Not a1l of the
polluted soil was removed due to possible structural damage to AltlD
90L. fn 1984, the acid waste neutralization sump and about 114
cubic yards of soil was removed from the vicinity of Building 902.
Contaninated soil above the saturated zone is not expected or known
in the Offsite oU, therefore no interim remedial actions for soils
in the Offsite OU have been proposed or undertaken.

fnterim Remedial Actions, Onsite Groundwater Remediation of the
groundwater began in 1984 with the installation of two dewatering
sumps and one extraction well to contain the onsite pollution. One
sump extracts water fron the shallow (A) aguifer; the other two
systens extract water from the 81 aguifer. Three additional
extraction wells vere installed in 1988 to entrance the containrnent
of the onsite groundwater pollution plume and to begin containment
of the groundwater pollution in the BZ aquifer. The extracted
groundwater is treated and reused as process water at the AII{D
soL/eo2 facility.

I
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1,4. Interim Remedial Actions, Offsite Groundwater Two offsite
groundwater containment extraction systems have been installed.
The Duane Avenue Extraction system, consisting of nine extraction
wells, is located just south of Duane Avenue, approximately L200 to
2LO0 feet downgradient (north) of the AUD, Signetics, and TRW OUs.
This extraction system hras installed and began operation in L986.
The Duane Avenue system extracts water from the A, 81, 82, 83 and
B4 aquifers.

A second extraction system consisting of fourteen wells, along
Alvarado Avenue, approximately 27OO to 4300 feet downgradient
(north) of the AUD, Signetics and TRW OUs, was completed in L988,
Operation of the Alvarado Avenue system began in October l-988.
This system extracts water from the A, 81, and 82 aquifers. Data
has been collected for the evaluation of both extraction systens
and a report evaluating the effectiveness of the systems was
subnitted on March 1-0, 1989.

All extracted grroundwater is transferred by a piping system to the
AII{D 91"5 DeGuigne facility where the water is treated. About 3O Z
of the treated water is utilized as process make-up water by the
AII{D 9L5 facility and the remainder is released to a storm drain
tributary to Calabazas Creek under NPDES Permit Number CAOO28797.

L5. Vertical Conduit Studv A well search for abandoned wells in a 3350
acre area encompassing the study area was completed in December
L986. This includes over one mile in all directions and over three
miles in the downgradient direct,ion. The focus of the well search
was to identify wells that potentially rnay form rnigration pathways
to the deeper aguifer. The search identified L77 possible well
Iocations. Of these wells 76 are identified as destroyed. Only
two of the wells were within the groundwater contanination plune
area. Further investigation indicated that one of these wells was
a cathodic protection well maintained by PG&B. This type of well is
frequently installed to inhibit rust in underground pipelines.
These wells are typically shallow (i.e. pipeline depth) and cased
with steel. No addit,ional data was available on the other well and
attempts to field eheck the well location were unsuccessful.

Two municipal supply wells were identified by the potential conduit
study. WelI ID number 1,845 is a City of Sunnyvale water supply
well. This well is over 3OOO feet upgradient of the known
groundwater contamination plune. Well fD number T6SRI-WS29N2
T6SRLWS29 is also upgradient of the groundwater pollution plume and
is shown in Santa Clara Valley Water District records as destroyed.

L6. Data Ouality Development of the Boardrs final RAP was based on
four criteria: 1-) data was collected following an approved sampling
and analysis plan, 2') randour sample splits were collected by Board
staff to confirm the validity of data generated by AMD, 3) AIvtDrs
data was validated by the Department of Health Services and found
to be at least qualitatively acceptable, and 4) there has been
reasonable repeatability of the data based on seven years of
monitoring. Thus the Board finds that there is sufficient
acceptable data to make cleanup decisions.

9
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L7 - Description of Renedial Alternatives Initialty, a large number of
cleanup nethods (technologies) were screened wittr respect to theireffectiveness, implementability, and order-of-magnituae cost,. The
methods which passed this initilf screening were then cornbined intocleanup alternatives most applicable to each operable Unit andevaluated in detail. The detailed analysis included an evaluation
based on the nine criteria listed below:

o
o
o
o
o
o
o
o
o

overalr protection of human health and the environment
Compliance with ARARs
Short-term ef fectiveness
Long-term ef fectiveness
Reduction of toxicity, mobility, or volume
Implementability
Cost
State acceptance
Comrnunity acceptance.

The cleanup alternatives which were so evaluated for AMD and theoffsite ous are described below. The results of the nine criteriaevaluation are presented in Finding 18.

Al{D Operable Unit
Cleanup Alternatives for the Al{D OU are listed in Appendix 2, Table2- Residual contaminated soil (approximately 37 dubic yards) isIocated in the unsaturated zone -upgradient of the gr-oundwiter
extraction and treatment system. alternative l- applils to both
"gll and groundwater. alternatives 2 through i- specificarlyaddress the soil, and Alternatives 8 thiough Lo addressgroundwater.

Alternative L: No Action - Monit,oring The no action alternativeincludes conpletely stopping operation of the existing groundwater
treatment systern which has been operating for the last 6 years. Noadditional soil remediation would b; performed. Gioundwatermonitoring would continue. Tirne for the groundwater to achieve
compliance with ARARs is unknown with best -estimates in the rangeof hundreds of years. The present worth cost is projected to le
$t- r 500, 000 . 00 .

Alternative 2: Soil Flushing fn this alternative, water would bepercolated through contaminated soil to solubilize VoCs adsorbed tothe soil and flush them into the groundwater. Groundwater wouldthen be treated by an activated Larbon treatment systern. Thisprocedure would reduce the residual concentrations in ttre soil andincrease the soluble concentrations in the groundwater. ft isestimated this alternative vould take hundreds of years to reduceconcentrations of Vocs in soil to the j_ ppn levet. The present
worth cost of this alternative is estimatea-to be 92,8oo,obo.oo.

This alternative consists ofexcavating the contaminated soil and transporting it to anappropriate treatment area. The soir would ue sprdad out to apredet'ermined depth, usually 1 to 3 feet, and mechanically mixed ona regular basis. The contaminants would volatilize and be released
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to the air. Again, it is estinated this alternative would take
hundreds of years to reduce concentrations of VoCs in soil to the
1 ppn Ievel. The present vorth cost of this alternative is
estimated to be $2,7oo,ooo.oo.

Alternatives 4 through 6: Vacuum Extraction (VE); VE with Heated
Air Assist; VE with Stean Assist These three alternatives involve
in situ vacuum extraction whereby VOCs are removed from the soil by
mechanically drawing or venting air through the unsaturated soil
Iayer. The soil would be gradually treated as the VOCs are
released from the soil particles. Extraction of the VOC-containing
vapors could be enhanced by using heated air or steam. VoC-laden
air would then be treated with an appropriate treatment system.
Again, it is estimated this alternative would take hundreds of
years to reduce concentrations of VOCs in soil to the 1 ppn level.
The present worth cost of these alternatives ranges from
$2r8oo,ooo.oo to g3,5oo,ooo. oo.

Alternative 7: Excavation and Offsite Disposal,/Treatment In this
alternative, the contaminated soil would be excavated, the building
reinforced as needed, and the excavation backfilled. The excavated
soil would be treated and/or disposed offsite. The concentrations
of VOCs in soil can be reduced to the 1 ppm level during the
duration of the excavation. The present worth cost of this
alternative is estimated to be 52,7oor000.00.

Alternative 8: Extraction - Air Stripping with Carbon Adsorption
of the Offcras This alternative comprises the current interirn
remedial treatment system for the groundwater (extraction wells,
air stripperr and carbon adsorption of the offgas). Air stripping
as a stand-alone technology is very effective in removing VOCs from
groundwater at the Al{D Operab}e Unit. Carbon adsorption of the
stripper vapor exhaust provides additional treatment. This
alternative is nodeled to achieve cleanup standards in l-8 years at
a present value cost of $2r600,000.00.

Alternative 9: Extraction - Carbon Adsorption Al-ternative This
alternative consists of extraction of groundwater using the current
well system. The extracted groundwater could then be passed
directly through granular activated carbon for adsorption of VOCs.
Use of the air stripper would be discontinued. This alternative
would not change the time to achieve ARARs (L8 years) however the
present value cost would increase to $4r600r000.00.

Alternative LO: Augmented Extraction with Enhanced Treatment This
alternative involves installing additional wells on the AIID OU to
extract additional groundwater. The groundwater would be treat,ed
in the existing air stripper system. An additionat carbon
adsorption unit would be installed to provide additional capacity
to treat the air stripper offgas. The increased number of wells
would not result in an increased rate of groundwater extraction,
therefore the estinated tirne to achieve ARARs remains at 1-8 years.
The estimated present value cost of this alternative is
$2,800, ooo.00.
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Treated QroundEater Disposal For all three groundwater remediationalternatives. (8 through 10), discharge - options for treatedgroundwater include: dischargfe to a publicly olwned treatment works(Porry), discharge to storm drain, and industrial processapplications.. Curreltly, AIr{D uses approximatefy sot of the treatedgroundwater in onsite facirity uses. The remaining 50 isdischarged to the sanitary sewer.

Offsite Operable Unit
Remedial alternatives for soil were not addressed for the offsiteoU because contaminant sources in soil are limited to the AMD OU.The Alternatives for groundwater are listed in Appendix 2, ralfe i.
Alte.rnative. L: No Action The no action alternative involves nofurther aetion to treat, contain, or remove any of the contaminatedqroundwater. To implement this alternative, -planned and existingremedial measures would be discontinued. iround.watei rnonit;;ilgwould continue. Time for the groundwater to achieve complian"" *itftARARs is unknown with best estirnates in the range of hundreds ofyears. The present worth cost is projected to be gi_,goo,ooo.oo.

Alsorption: This alternatin
the existing offsite extraction and treatment sysLem. The systemcurrently extracts groundwater from 23 extraCtion wells. Theextracted groundwater is conveyed through an underground pipingsystem to the AII{D Building 9L5 treatment iacility; thl grounhwiteiis treated by air st^ripping followed by agueous carbon idsorption.Currentl.y, about 308 of the treated groundwater is reused at the
lY? _f_acility, with the remainder diicharged under NpDEs permit
cA0028797 to the storn drain system. The lpent carbon is rlmovedand regenerated offsite as needed, approximitery every J-.5 years.

Th" hydraulic performance evaluation of the extraction systemindicated that because of declining water levels, hydrautic caitur-is. not. bging fully naintained in the A- and B2-a-quifers. rt isestimated that 5 new A-aguifer extraction wells (oi an extractiontrench) and 3 new B2-aguifer wells may be needed to maintainadequate-capture. Based on resurts of ; sirnprified moder it isestimated that this alternative could neet groundwater ARARs in 36
Years. The present worth cost for this alteinative is estimated at
$4 , 4OO, OOO. OO.

This alternativeconsists of punping groundwater from -the upgraded offsiteextraction systems and treatment of the witLr by carbonadsorption. The treated groundwater would be reuseld and./ordischarged under {?DEs permif, cAoozgzg7 to the storm drain systlrn.This alternative differl frorn Alternative 2 in that voC removal isaccomplished by means of a carbon adsorption unit only, rather thanby use of a combined air strippinglealbon adsorptio'n' systen. Theestimated tine to achieve cilani'p is 36 yea-rs, the same asAlternative 2. The present worth -cost for ttris alternative isestimated at $10, ooo;ooo.oo.
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L8. Evaluation of Final Remedial Alt,ernatives As previously mentioned,
the alternatives for each Operable Unit were evaluated using the
nine FS criteria. Tables 2 and 3 in Appendix 2 summarize the
results of the evaluation using the first seven criteria;
evaluation of community and agency acceptance was deferred until
after the public comment period.

AIID OU 8OII,

Proposed Alternative
Alternative 7, Excivation and Offsite Disposal/Treatment is the
reconmended cleanup measure for the 37 cubic yards of contaminated
soil that remains beneath AI'ID Building 90L. This alternative meets
the criterion of protection of human health and the environment,
complies with ARARs, is effective in both the long- and short-term,
reduces the nobility and volume of the contaminants in the soil by
removing them from the site, and is cost-effective.
The'alternative is not easily implemented because it will reguire
that operations in the building be temporarily halted, and adeguate
construction controls (inctuding dust minimization) would be
needed. It is, however, the only soil remediation alternative that
will comply with Board guidance and ARARs in a reasonable time. The
present worth cost of this alternative is estimated to be
$2 ,7OO, OO0.0O.

Due to the difficulty in implementation, the discharger will be
given up to two years from the adoption of this order to complete
the renoval action. This is proposed because at this time the
najority of soil in guestion is protected from infiltrating water
from above by concrete. This soil is also prevented from coming
into direct contact with the water table by operation of the AIvID
90L groundwater extraction system. This extraction system also
controls the nigration of contaminated water fron the site. This
alternative can achieve Board guidance of L ppn totat VOCs
imnediat,ely upon completion of the rernoval action. Land disposal
restrictions (LDRs) wiII serve as an ARAR for offsite disposal.
Treatment or treatment technology will be determined by LDRs at the
tinre of removal. However the current treatment technology for
removal of the najority of VOCs in soil is incineration, which
would result in permanent dest,ruction of the chemicals of concern
for AII{D 901.

Rejected Alternatives .

Alternative L, the no action alternative would not be protective of
human health or the environment. No further consideration wiII be
given to this alternative
Alternative 2, soil flushing would take an excessively long time to
reach the proposed cleanup level of 1 ppn for total VOCs. This is
exacerbated by the low solubilities of some of the chemicals of
concern, particularly DCB. Therefore this alternative is dropped
fron further consideration.
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Alternative 3, soil aeration is not easily implementable due to the
physical constraints site structure would place on the excavat,ion.
More inportantly the treatment would not result in permanent
destruction of the contaminants, only transfer to the air. In
addition, time to reach the cleanup standard for offsite disposal
through this technology is estimated to be hundreds of years. This
is a function of the physical properties of some chernicals of
concern, notably DCB and PCE, that makes removal from soil
difficult.
Alternatives 4 through 6, Vacuum Extraction (VE); VE with Heated
Air Assistt VE with Steam Assist are all dependent upon the
transfer of chemicals from soil to vapor, ds is alternative 3. The
advantage is that alternatives 4 through 6 rely on in situ
technigues. This eliminates the need for an excavation and the
related implementability problem. However, compliance with TBCs is
questionable due to the length of time required to reach the soil
cleanup criteria of 1- ppm due to the difficulty in removing DCB and
PcE from soil under native conditions. Heated air or steam
injection may enhance the removal rates, however neither is a
proven technology and the same physical limits may still apply.

AI,ID OU GROUNDWATER

Proposed Alternative
Alternative 8, Extraction and Groundwater Treatment with Existing
Air Stripper and Carbon Adsorption of Offgas is the recommended
cleanup measure. This system comprises the existing interim cleanup
measure and, thus, has demonstrated its effectiveness. It provides
protection of human health and the environment by removing the VOCs
fron the groundwater, complies with ARARs, is effective in both the
Iong- and short-term, reduces the volume and nobility of the
contaminants, and is cost-effective. Alternative 9 increases the
permanent, destruction of contaminants as compared to Alternative 8,
however the projected present worth cost is $2r000,000.00 greater.
Alternative 10 may also offer increased permanent destruction of
contaminants and nay additionally reduce toxicity or rnobility of
contaminants as compared to Alternative 8. The mass of contaminants
produced by the air stripper system is low and this would not be a
significant difference. Alternative 10 has a projected net worth
cost $ZOO oo0.oo greater than alternative 8. Alternative I is
modeled to achieve cleanup standards in L8 years at a present value
cost of $2,600,000.00.

In addition to the above components staff proposes the inclusion of
institutional constraints in the forn of a deed restriction. The
purpose of the deed restriction should be to control site access
and prevent the installation of water supply wells in the shallow
water-bearing zones and to provide a warning for any subsurface
construction activities. The deed restriction would be designed toItrun withfr the property to insure that any potential future site
occupants woulld be aware of the past contamination at the site.
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Rejected Alternatives
Alternative 9, Extraction and treatment through Carbon Adsorption
would result in increased permanent destruction of the chernicals
due to the offsite carbon regeneration process. It would not result
in increased compliance vith ARARs or decreased time to achieve
ARARS.

Alternative LO, Augrmented Extraction with Enhanced Treatment would
increase the number of extraction wells and add additional carbon
units to the treatment systern for capture and treatment of air
stripper offgas. This system would not decrease the tirne to cleanup
since the current system is timited by current water levels in the
shallow water-bearing zones. Conpliance with ARARs would not be
improved. Reduction in toxicity, nobility and volume would be
improved through the capture of the air stripper offgas. If the
carbon regeneration process for the treatment units on the air
stripper offgas relays on destructive techniques the use of
permanent solutions would be enhanced.

OFFSITE OPERABI,E UNIT

Proposed Alternative
Extraction, air stripping, and carbon adsorption, Alternative 2 is
the recommended cleanup measure for the Offsite OU. This
alternative provides good protection of human health and the
environment, complies with ARjLRs, is effective in both the long-
and short-term, reduces the toxicity, rnobility, and volume of VOCs,
is currently in operation, and is cost-effective. Upgrading the
current extraction/treatment system with additional wells andlor
trenches would improve the perfornance of the systern. The current
systemrs performance is in part due to low water levels in the A
zone resulting from the drought and groundwater extraction. The
actual number, depth, and location of additional extraction wells
that will be required to improve system performance will be
determined as part of the remedial assessment remedial design
(RA/RD) process (see Task 14). Based on results of a sinplified
model it is estimated that this alternative could meet, groundwater
ARARs in 36 years. The present worth cost for this alternative is
estimated at $4r400,ooo.OO.

Reiected Alternatives
The other alternatives considered for the Offsite OU were the no
action, Alternative Lt which would not be protective of human
health or the environment, and Alterative 3, groundwater extraction
with treatment by carbon adsorption. The no action alternative is
included only for comparison and no further consideration will be
given to this alternative. The only advantage that treatment by
carbon adsorption alone as compared to treatment by an air stripper
followed by carbon adsorption is the elinination of the release of
offgas and the potential for increased perrnanent destruction of
contaminants after removal. The present worth cost for carbon
adsorption treatment alone is estimated at $10rooo,ooo.o0, more
than twice the estimated cost of air stripping followed by carbon
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adsorption.

In surnmary the proposed final RAP for the AltD and Offsite OUs would
include the following components:

1. Continued groundwater and soil flux monitoring,
2. Soil excavation at the AMD gOL source area and offsite disposal,
3. Continued groundwater extraction and treatment with the existing
system at AII{D 9OL/9O2,

4. Modification of the Alvarado and Duane Avenue offsite extraction
systems and continued groundwater extraction from these modified
systems for the offsite OU. The modification would focus on
improving control of the A zone pollutant plume under the current
drought conditions. Treatment, would continue sith the existing
system at AMD 915 with air stripping followed by aqueous phase
carbon treatment. The carbon is transfered to a licensed facility
where it is regenerated by the use of a rotary kiln and reused aL
the AIID facility. The treated water is either discharged under
NPDES permit or reused onsite, and

Implernentation of institutional constraints for the AMD 9oL/9o2
until cleanup standards are achieved.

Cleanup Standards The cleanup standards must meet all applicable,
relevant, and appropriate reguirements (ARARs) and be protective of
human health and the environment. There are no ARARs for soil
cleanup. However, the chemicals of concern in soil are the same as
those in groundwater, predominantly VOCs. The presence of VOCs at
high concentrations would presenf a continued threat to waterguality. The Board has proposed a cleanup standard of L part per
nillion (pprn) total VoCs for vadose zoneloil. As an alternative
to this cleanup lever the discharger was given the option ofproviding a technical demonst,ration that levels of VOCg greater
than 1 pprn could rernain in place in the soil without partitioning
fron soil into groundwater at levels above groundwater cleanup
standards. The latter has not been demonstrated for this site.
Cleanup standards for groundwater are shown as shaded in Appendix
2, Table 4 of this order. The standards for nine of the ten
chenicals of concern for the AlrlD and offsite ous are the California
maximurn contaminant levels (MCLs) for drinking water. The exception
is 1,2-DcB for which California has not establ-ished an MCL: The
cleanup standard for 1,2-DcB shall be the proposed Federal ucl.,.
Since groundwater cleanup levels are based on l,tcf,s this will meet
all ARARs for groundwater cleanup.

An additional concern that is discussed in the FS is the potential
contarnination of the air by the treatrnent systems at the atttO OU and
the AIID 915 (offsite treatrnent) facility. The appropriate standards
for this consideration are the regulations of the Bay Area Air
Quality Management District (BAAOI'IDI Regulation 8, Rule aZ wfrich is
an ARAR for this facility. The air stripper systems at AMD 9OL/9O2
and A}{D 9L5 DeGuigne Drive sites are regulated by the BAAQMD. The

5.
OU
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air stripper offgas from the system at AUD 9Ol/9O2 is treated
through vapor phase carbon. The air stripper offgas at AMD 9L5
(offsite extraction system treatment) is not treated. Air emissions
from the AMD 9L5 facility as a whole, including the air stripper,
were required to be evaluated by the BAAQMD under AB 2588. This
evaluation ranked the AUD 9l-5 complex as a medium priority. Based
on this ranking a health risk assessment for air emissions was not
reguired by the BAAQMD. The air emissions from these units do
satisfy the ARAR cited above as regulated and reguired by the
BAAQUD.

20. Risk Associated With Cleanup Standards The selected remedy is
protective of human health and the environment as reguired by
Section L2L of CERCLA in that pollution in groundwater is
treated to at least MCLs and falls within EPA|s acceptable
carcinogenic risk ranqe and noncarcinogenic hazard index. EPAts
acceptable carcinogenic risk range for cleanup st,andards selected
for a site is 10-4 to l-o-o as an acceptable cleanup level. If the
noncarcinogenic hazard index is less than one, EPA considers the
conbined intake of chemicals unlikely to pose a health risk.
At the AII{D ou, the carcinogenic risk at the cleanup standards (for
all chemicals listed in Appendix 2, Table 4') associated with the
potential future use scenario of groundwater ingestion and
inhalation of VOCs from groundwater is 6 x LO-6. In cleaning up TCE
to the 5 ppb cleanup standard it is guite likely that the
concentrations of other VOCs witl be reduced to levels below the 5
ppb range. This estirnated risk is based on cleanup to MCLs or the
geornetric mean concentration of a chemical, if that mean is
currently below the cleanup standard established for that chemical.
This is an atternpt to provide a more realistic estimate of the
residual risk after cleanup is achieved.

For the offsite OU, the carcinogenic risk for the four chemicals of
concern identified as carcinogens (L1l--DCA, l-rI-DCE, PCE, and TCE)
associated with the potential future use scenario of grou4dwater
ingestion and innala€ion of VoCs from groundwater is + i ro-5. This
estimate is based on the exposure that would be experienced if aII
four chemicals hrere present at the concentration required by the
cleanup standards. In addition this risk includes 1,L-DCE which is
classified by the EPA as a possible human carcinogen. This
classificat,ion is currently under review and the California
Department of Health Services (DoHs) does not recommend including
L,L-DCE in risk calculations as a carcinogen. If 1,1-DCE is not
included in the calculation the estirnated residual risk after
cleanup associated with the potential future use scenario of
groundwater through ingestion and inhalation of VOCs from
groundwater in the Offsite OU is 3 x 10-6.

The noncarcinogenic hazard index associated with the cleanup
standards at the AMD OU is 0.80. The noncarcinogenic hazard index
associated with the cleanup standards at the Offsite OU is 0.20.
The low hazard index at the Offsite OU is a function of the small
number of chemicals of concern identified for the Offsite OU.

The nethod and assumptions used to obtain the carcinogenic risk and

L7



AI(D 9OL/9O2 Continued

the hazard index associated with the cleanup standards are
contained in the BPHE and FS. A number of assurnptions have been
made in the derivation of these values, many of which are
intentional overestimates of exposure and/or toxicity. The actual
incidence of cancer is likely to be lower than these estimates and
may even be zero. The cleanup standards for the site are protective
of human health, have a carcinogenic risk that falls within a range
of L0-6 to LO-4, and a hazard in-dex of less than one.

2L. Uncertaintv in Achieving Cleanup Standards The goal of this
remedial action is to restore groundwater to its beneficial uses.
Based on information obtained during the RI and on a careful
analysis of all remedial alternatives, the Board believes that the
selected remedy will achieve this goal. However, studies suggest
that groundwater extraction and treatment will not b€, in all
cases, completely successful in reducing contaminants to health-
based levels in the aquifer zones. The Board recognizes that
operation of the selected extraction and treatment system may
demonstrate the technical impracticability of reaching health-based
groundnater quality standards using this approach. If it becomes
apparent, during implementation or operation of the system, that
contaminant leve1s have ceased to decline and are remaining
constant at levels higher than the remediation goal, that goal and
the remedy may be reevaluated.

The selected remedy will include groundwater extraction for a
period of up to l-8 years at the AI,ID OU and up to 36 years in the
offsite oU, during vhich the systemrs performance will be carefully
monitored on a regular basis and adjusted as warranted by the
perfornance data collected during operation.

Modifications may include:

a) discontinuing operation of extraction wells in areas
where cleanup standards have been attained;

b) alternating pumping at wells to eliminate stagnation
points; and

c) pulse punping to allow aguifer eguilibration and
encourage adsorbed contaminants to partition into
groundwater.

The projected times to achieve cleanup included in this Order are
developed in the FS. These tines are derived from a simple
groundwater model and are intended to provide a basis of comparison
for the screenlng of alternatives. It is probable that these rnodels
provide an underestimate of the tine reguired to achieve the
cleanup standards proposed in this Order.

22. Future Changes to Cleanup Levels If new information indicates
cleanup standards cannot be attained or can reasonably be
surpassed, the Regional Board will decide if further final cleanup
actions beyond those completed shall be implemented at this site.
If changes to the cleanup standards or amended cleanup standards
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are proposed, due to the claimed technical infeasibility of
attaining the standards, adopted by this Order, a new Order will be
submitted to the Board for consideration and to EPA Region IX for
their review and selection concurrence. If changes in health
criteria, administrative reguirements, site conditions, or
renediation efficiency occur, the discharger will submit an
evaluation of the effects of these changes on cleanup levels as
specified under provisions C.4.). and C.4.r.
The Regional Board will not require the discharger to undertake
additional rernedial actions with respect to the matters previously
described herein unless: (1) conditions on the site, previously
unknown to the Regional Board, are discovered after adoption of
this order, or (2) new information is received by the Regional
Board, in whole or in part after the date of this Order, and thesepreviously unknown conditions or this new information indicates
that the remedial actions reguired in this order may not beprotective of public health and the environment. The Regional Board
will also consider technical practicality, cost efiectiveness,
State Board Resolution No. 68-16 and other factors evaluated by the
Regional Board in issuing this order in determining whether such
additional remedial actions are appropriate and necessary.

23. Communitv fnvolvement An aggressive Community Relations program
has been ongoing for all Santa Clara Valley Superfund sites,
including Al{D. The Board published a noticl in tne San Jose
Mercury News on March L3,2o, and 27 , l-991-, announcing the proposed
final cleanup plan and opportunity for public cornment at the board
Hearing of March 20, L99i. in oakrand, and announcing the
opportunity for public comment at an evening public meeting held at
the Westinghouse Auditorium, Britton at East Duane Avenue, in the
City of Sunnyvale on Thursday March 28, 1-991-. Pub1ic comment was
received during an extended 60 day period (at community request)
from March 2O through May 20, L991.

Fact Sheets ltere mailed to interested residents, local government
officials, and media representatives. Fact Sheet L, mailed in
december 1989, sunmarized the pollution problem, the results of
investigations to date, and the interim-remedial actions. Fact
Sheet 2, mailed in March 1-991-, described the cleanup alternatives
evaruated, explained the proposed final RAp, announced
opportunities for public comrnent at the Board Hearing of March 20,
L991 in Oakland and the Public Meeting of March 28, L991, in
Sunnyvale and described the availability of further information at
the Information Repository at the City of Sunnyvale Library and the
Regional Board offices. Written comments received from the
community meeting of March 28, l-991, and at an informal meeting
held on May 7, L99l- are reviewed in the Responsiveness Summary
included as Appendix C.

24. State.Boafd Resolution No. 58-L5. rrstatement of Policv with Respect
to Maintaining Hiqh oualitv Waters in Californiarr On October 28,
1968, the State Water Resources Control Board adopted Resolution
No. 68-L6, rrstatement of Policy with Respect to Maintaining High
Quality Waters in Californiarr. This policy calls for maintiining
the existing high guality of State waters unless it is demonstrated
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that any change would be consistent with the maximum public benefit
and not unreasonably affect beneficial uses. The original
discharge of waste to the groundwater at these sites was in
violation of this policy; therefore, the groundwater quality needs
to be restored to its original guality to the extent reasonable.
For the purpose of establishing cleanup objectives, the shallow
groundwater at the site is designated a potential source of
drinking water (see finding 7).

The FS evaluated groundwater cleanup to background or non-detect
levels. Cleanup to non-detect levels would increase estimated
groundwater cleanup times by between 333 and 50? and add
significantly to cost. In addition, cleanup of groundwater to below
the MCL for the chernicals of concern may not be achievable due to
the technical difficulties in restoring aquifers by the removal of
low concentrations of any VOC. This is due to the slow desorption
of VOCs adsorbed to the inner pore spaces of soil particles which
make up the aguifer mat,erial and VOCs adsorbed to clays and organic
matter in the aguitard. Cleanup to MCL levels would protect the
primary beneficial use of the groundwater as a potential source of
drinking water. For these reasons, MCLs were accepted as
concentrations that meet the intent of Resolution No. 68-1-6.

The proposed remedial vater guality standards meet current
applicable health criteria and restore the guality of the
groundwater to the extent reasonable given technical and economic
constraints. These constraints include the high additional
incremental costs for removal of small amounts of additional
chemicals and the need to minimize the removal of groundwater due
to the drought to achieve acceptable rernedial standards.

25. Groundwater Conservation Al{D has considered the feasibility of
reclamation, reuse, or discharge to a publicly owned treatment
works (POTW) of extracted groundwater from AI,ID gOL/9O2 r ds
specified in Board Resolution No. 88-1"60. Onsite industrial
accounts for approximately 5Ot reuse of the water after treatment.
The remaining 508 of the treated water is discharged to the
sanitary sewer.

The extracted groundwater from the offsite system is piped to AltD
9L5 for treatment. Reuse at the AIID 91-5 facility, which includes
water from an onsite remedial groundwater extraction system,
currently is at about 5Ot of the total volume. It is anticipated
that this will reach 8Ot during l-991- with an eventual goal of 100*
reuse.

26. Basin PIan The Board adopted a revised Water Quality Control PIan
for the San Francisco Bay Basin (Basin Plan) on December 17 | L986.
The Basin PIan contains water quality objectives and beneficial
uses for South San Francisco Bay and contigiuous surface and ground
waters.

27. Beneficial Use The existing and potential beneficial uses of the
groundwater underlying and adjacent to the facility include:

a. Industrial process water supply
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b. Industrial service water supply
c. Municipal and Domestic water supply
d. Agricultural water suppty

28. The discharger has caused or permitted, and threatens to cause or
permit waste to be discharged or deposited where it is or probably
will be discharged to waters of the State and creates or threatens
to create a condition of pollution or nuisance.

29. This action is an order to enforce the laws and regulations
administered by the Board. This action is categorically exempt
from the provisions of the CEQA pursuant to Section l-5321, of the
Resources Agency Guidelines.

30. Onsite and offsite interim containment and cleanup measures need to
be continued to alleviate the threat to the environment posed by
the continued migration of pollutants and to provide a substantive
technical basis for designing and evaluating the effectiveness of
final cleanup alternatives.

3L. The Board has notified the discharger and interested agencies and
persons of its intent under California Water Code Section L3304 to
prescribe Site Cleanup Requirements for the discharge and has
provided them with the opportunity for a public hearing and an
opportunity to submit their written views and recommendations.

32. The Board, in a public meeting on June L9, L99L, heard and
considered all comments pertaining to the discharge.

IT IS EEREBY ORDERED, pursuant to Section 1-3304 of the California Water
Code, that the discharger, their agents and assigns or successors, shall
cleanup and abate the effects described in the above findings as
follows:

PROHTBITTONS

1. The discharge of wastes or hazardous materials in a manner
which will degrade water quality or adversely affect the bene-
ficial uses of the waters of the State is prohibited.

2. Further significant nigration of pollutants through subsurface
transport to waters of the State is prohibited.

3. Activities associated with the subsurface investigation and
cleanup which will cause significant adverse migration of
pollutants are prohibited.

SPECTFICATIONS

L. The storage, handling, treatment or disposal of soil or
groundwater containing pollutants shall not create a nuisance
as defined in Section L3050(n) of the California Water Code.

2. The discharger shall conduct monitoring activities as outlined
in the amended field sample and analysis plan, approved by the
Executive Officer, to define the current local hydrogeologic

A.

B.
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conditions, and the lateral and vertical extent of soil and
groundwater pollution. Should monitoring results show evidence
of pollutant migration, additional characterization of
pollutant extent may be required. within sixty (50) days of
the Executive officerrs deterrnination and actual notice to
Research Group 82-L, Thompson Place 2, and B/G Management Inc.
that Al{D, Inc. has failed to comply with this paragraph,
Research Group 82-L, Thompson P1ace 2, and B/G Management fnc.
as landowners, shall comply with this specification.

3. Pursuant to Water Code Section L3304(c), the dischargers are
hereby notified that the Board is entitled to and may seek
reimbursement for all reasonable staff oversight costs
incurred relating to cleanup of waste on this site, abating
the effects thereof, or taking other remedial action.

PROVTSIONS

L. The discharger shall submit to the Board acceptable monitoring
program reports containing results of work performed according
to a program as described in the October L897 sampling p1an,
amended L989 t ot as further amended and approved by the
Bxecutive Officer.
All wells in the AllD and Offsite operable units shall be used
to determine if cleanup standards have been met.

Fina1 cleanup standards for all onsite and offsite wells shall
be not greater than the levels as provided in Finding L9 and
as shown in Table 4 of Appendix 2.

The discharger shall comply with the Prohibitions and
Specifications above, in accordance with the following time
schedule and tasks:

TASK/COUPLETTON pATE

A}'D OPERABLE UNIT

TASK L: PROPOSED CONSTRAINTS: Subnit a technical report
acceptable to the Executive Officer documenting
procedures to be implemented by the dischargers,
inctuding a deed restriction prohibiting the use of the
upper aguifer groundwater as a source of drinking water,
and for controlling onsite activities that could endanger
the public health or the environment due to exposure to
VoCs. Constraints shall remain in effect until
groundwater cleanup standards have been achieved and
pollutant levels have stabilized in onsite aguifers.

COII{PLETION DATE: July 28, 199L

TASK 2z CONSTRATNTS II{PLEMENTED: Subnit a technical
report acceptable to the Executive Officer documenting
that the proposed and approved constraints have been
implemented.

2.

3.

4.

a.

b.
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c.

COII{PLETION DATE: 60 days after Board staff approval of
Task L.

UPDATING ADI{INISTRATIVE RECORD:

L) TASK 3: PROPOSED UPDATE: Subnit a technical
report acceptable to the Executive officer
containing an updated index for the Administrative
Record for the period November Lt l-990 through
September 30, l-991.

COMPLETION DATE: October L5, L99L

2) TASK 4. UPDATE AD!,IINISTRATfVE RECORD: Subrnit a
technical report acceptable to the Executive
Officer containing the updated Administrative
Record documents for the period November L, L990
through September 30, L99L.

COMPLETfON DATE: December L, 199L

TASK 5: SOIL REI{EDIATION: Subrnit a technical report
acceptable to the Executive Officer describing the soil
excavation at AIr{D 901- includinq a proposed irnplementation
schedule, name, permit nurnber, and location for offsite
soil disposal. This report shall also including lirnits on
soil disposal for chemicals of concern.

COIr{PLETfON DATE: May 3L, L992

TASK 6: REVISED SAII{PLING AND ANALYSTS PLAN: SUbNTit A
technical report, acceptable to the Executive Officer
containing a proposed Sarnpling and Analysis Plan, as
described in CERCIA/SARA guidance. This plan should
include a schedule for groundwater sampling followingr the
soil removal at AMD 901.. This report shall also include
a proposal for verification sampling for the soil removal
action. This report shall also contain a second schedule
for sarnpling and analysis that will follow the attainment
of soil cleanup standards. This plan should also include
analysis by appropriate EPA series 8000 analysis
technigues.

COMPLETfON DATE: May 31,, L992

TASK 7: COMPI,ETION OF ONSITE SOIL REII{EDIATION: DocuMent
in the appropriate quarterly report the complet,ion of the
necessary tasks identified in the technical report
submitted for Task 3 Provision C.4.a including the
results of chemical analyses of appropriate samples from
the excavation.

COMPLETION DATE: Due date for guarterly status report
for the quarter in which operation
of the soil removal and disposal is

23
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g.

completed but not later than MaY 31,
1"993.

TASK 8: ONSITE WELL PI'MPING CURTAILMENT CRITERIA AND
PROPOSAL:Subnit a technical report acceptable to the
Executive officer containing a proposal for curtailing
pumping from onsite groundwater extraction well(s) and
trench(s) and the criteria used to justify such
curtailment. This report shall include data to show that
cleanup standards for all VOCs have been achieved and
have stabilized or are stabilizing, and that the
potential for pollutant levels rising above cleanup
standards is minirnal. This report shall also include an
evaluation of the potential for pollutants to migrate
downwards to the C aguifer at this location. If the
discharger claims that it is not technically feasible to
achieve cleanup standards, the report shall evaluate the
alternate standards that can be achieved. Cessation of
punping will reguire the concurrence of the Regional
Board and EPA, should either party not concur, continued
pumping will be reguired.

COMPLETION DATE: 90 days prior to proposed
impleurentation of onsite groundwater
extraction curtailment

TASK 9z IUPLEMENTATION OF ONSITE CURTAILMENT: SUbMit A
technical report acceptable to the Executive Officer
documenting conpletion of the necessary tasks identified
in the technical report subnitted for Task 8.

COIr{PLETION DATET 30 days after the Regional Board
approves onsite curtailment

TASK ].0: FTVE-YEAR STATUS REPORT AND EFFECTIVENESS
EVALUATION: subnit a technical report acceptable to the
Executive Officer containing the results of any
additional investigation including the soil remediation
studyi an evaluation of the effectiveness of installed
final cleanup measures and cleanup costs; additional
reconmended neasures to achieve final cleanup objectives
and standards, if necessary; a comparison of previous
expected costs with the costs incurred and projected
costs necessary to achieve cleanup objectives and
standardsi and the tasks and tine schedule necessary to
implement any additional final cleanup measures.

This report shall also describe the reuse of extracted
groundwater, evaluate and document the cleanup of
polluted groundwater, and evaluate and document the
removal and/or cleanup of polluted soil. If safe drinking
water levels, through the removal of the chemicals for
which this Order specifies cleanup standards, have not
been achieved onsite and are not expected to be achieved
through continued groundwater extraction and/or soil
remediation, this report, shatl also contain an evaluation

h.

l_.
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addressing whether it is technicalty feasible to achieve
drinking-water quality onsite, and if so, a proposal for
procedures to do so.

COMPLETION DATE: June L9, 1996

TASK 1-1: EVALUATION OF NEW HEALTH CRITERIA: SUbMit A
technical report acceptable to the Executive officer
which contains an evaluation of how the final plan and
cleanup standards would be affected, if the
concentrations as listed in Provision C.3., Table 4
change as a result of changes in source-document
conclusions or promulgation of drinking water standards,
maximum contaminant levels or action levels.
COI{PLETION DATE: 50 days aft,er reguest made by the

Executive officer

OFFSITE OPERABIJE T'NIT

TASK L2I SOIL FLUX I{ONITORING WORKPI,AN: Submit A
technical report acceptable to the Executive Officer
proposing sample locations and a sample sehedule for
Iong-term soil flux monitoring of chernicals of concern in
the offsite area. The plan shall include sampling and
analysis by EPA approved methodologty. The schedule shall
include seasonal (wet season/dry season) monitoring at
Iocat,ions as proposed and approved, with sampling to
conmence no later than Septenber l-5 | L99L.

COMPLETION DATE: August 15, L99L

TASK L3: SOIL FLUX MONITORING: Subrnit a technical report
acceptable to the Executive Officer including the results
of the monitoring as proposed under Task L2 above. The
report shall include results of analysis by EPA approved
methodology, appropriately scaled maps, and evaluation of
the results of the monitoring including comprehensive
t,abulat,ions of aIl data collected and an episodic
comparative evaluation of the health risk to residents of
the offsite area. This report shall be submitted within
forty-five (45) days of the completion of each scheduled
sampling event as proposed and approved under Task L2.
Following the fourth sample event fron conmencement of
sampling (two years hence), the discharger may propose
modification to the number of samples collected, sanpling
frequency or termination of the sampling program.

October 30, l-991-
months thereafter

j.

k.

1.

COUPLETTON DATE:
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TASK 1-4: I.{ODIFICATION TO OFFSTTE GROUNDWATER EXTRACTTON
SYSTEM: Subnit a technical report acceptable to the
Executive officer proposing rnodifications to the offsite
groundwater extraction system. This report shall include
an evaluation of additional groundwater extraction,
especially in the A zone to control nigration of
pollutants in the A zone. This evaluation may include
locations and numbers of additional extraction wells or
trenches and mechanical modifications to existing wells
to improve systern efficiency. Any proposed changes shall
include an evaluation of increased groundwater extraction
on the treatment systern, water reuse, and water
conservation. This report shall also include number and
proposed location of any additional monitor wells
required to improve system nonitoring, especially to
monitor migration north of the Bayshore Freeway.

COMPLETION DATE: Septenber L5, L99L

TASK ]-5: IMPI,EMENTATION OF MODIFICATION TO OFFSITE
GROUNDWATER EXTRACTION SYSTEM: Subrnit a technical report
acceptable to the Executive officer documenting the
completion of modifications to the offsite groundwater
extraction system. This report shall include well logs
and locations for any new wells installed, specifications
for modifications to pumps or punp placements,
appropriately scaled location maps, and engineering
drawings of systems urodified as approved under Task L4
above.

COMPTETION DATE: Septenber 15, L992

TASK 1.5: OFFSITE WELL PT'II{PING CURTAILMENT CRITERIA AND
PROPOSAL: Submit a technical report acceptable to the
Executive officer containing a proposal for curtailing
punping from offsite groundwater extraction well(s) and
trench(s) and the criteria used to justify such
curtailment. This report shall include data to show that
cleanup standards for all VOCs have been achieved and
have stabilized or are stabilizing, and that the
potential for pollutant levels rising above cleanup
standards is ninimal. This report shall also include an
evaluation of the potential for pollutants to urigrate
downwards to the C aguifer at this location. ff the
discharger claims that it is not technically feasible to
achieve cleanup standards, the report shall evaluate the
alternate standards that can be achi-eved. Cessation of
pumping will reguire the concurrence of the Regional
Board and EPA, should either party not concur, continued
purnping will be reguired.

90 days prior to proposed
implementation of onsite groundwater
extraction curtailment

m.

n.

o.
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p. TASK L7: IUPLEIT{ENTATION OF OFFSITE CURTAILMENT: Submit a
technical report acceptable to the Executive Officer
documenting completion of the necessary tasks identified
in the technical report submitted for Task L6. Cessation
of pumping will reguire the concurrence of the Regional
Board and EPA, should either party not concur, continued
punping will be reguired.

COII{PLETION DATE; 30 days after the Regional Board
approves onsite curtailment

TASK 1-8: FIVE-YEAR STATUS REPORT AND EFFECTIVENESS
EVALUATfON: Subnit a technical report acceptable to the
Executive Officer containing the results of any
additional investigation including the soil remediation
study; an evaluation of the effectiveness of installed
final cleanup measures and cleanup costs; additional
reconrmended measures to achieve final cleanup objectives
and standards, if necessaryi a comparison of previous
expected costs with the cost,s incurred and projected
costs necessary to achieve cleanup objectives and
standards; and the tasks and time schedule necessary to
implement any additional final cleanup measures.

This report shatl also describe the reuse of extracted
groundwater, evaluate and document the cteanup ofpolluted groundwater, and evaluate and document the
removal and/or cleanup of polluted soil. ff safe drinking
water levels, through the removal of the chemicals for
which this Order specifies cleanup standards, have not
been achieved onsite and are not expected to be achieved
through continued groundwater extract,ion and/or soil
remediation, this report shall also contain an evaluation
addressing whether it is technically feasible to achieve
drinking-water quality onsite, and if so, a proposal for
procedures to do so.

COUPLETTON DATE: June L9, L996

r. TASK 1-9: EVALUATION OF NEW HEALTH CRITERIA: SubTnit a
technical report acceptable to the Executive Officer
which contains an evaluation of how the final plan and
cleanup standards for the Offsite OU would be affected,
if the concentrations as listed in provision C.3., Table
4 change as a result of changes in source-document
conclusions or promulgation of drinking water standards,
naxirnum contaminant leve1 goals, maximum contaminant
levels or action levels.

q.

COMPI,ETION DATE:

All Technical reports
Executive Officer.

60 days after reguest made by the
Executive Officer

suburitted must be acceptable
The submittal of technical

evaluating interim and final remedial measures shall
a projection of the cost, effectiveness, benefits, and

to the
reports
include
impact

3.
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4.

on public health and the environment.

The remedial investigation and feasibility s_tud1 shall
consider the guidance -provided by Subpart F of the National
Oil and Hazarious Substances pollution Contingency.Plan (40
cFR Part 3OO) r Section 25356.L (c) of the california Health
and Safety Code; CERCLA guidance documents with reference to
Remedial Investigation, Feasibility Studies, and Removal
Actionsi and ttre state water Resources control Boardrs Reso-
lution No. 68-L6, rrstatement of Policy with Respect to
Maintaining High Quality of waters in californiarr.

If the discharger is delayed, interrupted or pqeYented from
meeting one or hore of the colnpletion dates specified in this
Oraer, -the discharger shall tto€ify the Executive Officer prior
to the deadline for the completion date.

Technical reports summarizing the status of compliance with
the prohibiti;;s, Specificitions, and Provisions of this
Order and progress towird completion of tasks as identified in
the workpian-as revised, sniff be submitted on a quarterly
basis, aicording to the schedule below, commencing with the
r"por! for the €frira guarter L99l,, due October 3L, L99l-.

5.

6.

The quarterly reports shall include;

a.

b.

a sumnary of
report,

work completed since the previous quarterly

c.

appropriately scaled and
Iocation of all monitoring
existing structures,
updated water table and
affected water bearing
for key pollutants in

labeled maPs showing the
wells, extraction wells, and

piezometric surface maPs. for aII
iones, and isoconcentration maps

all affected water bearing zones'

second and fourth cruarters, ot 1n the event of

d.
significant changes,
a iulrrary tatrulition of aII weII construction data'
groundwatLr levels and chemical analys-is results for site
nonitor wells as specified in the revised sanpling_plan,
a surnmary tabulatibn of volume of extracted groundwater
and chemical analysis for all site groundwater extraction
wells,
an estimate of volume or mass of contaminants rernoved by
each remedial system in the quarter and a cumulative
tabulation of thL total volume or mass of contaminants
removed, (total and #/daY)
identification of potential problerns which will cause or
threaten to cause ironconpliance with this Order and what
actions are being taken or planned to prevent_ these
obstacles from rlsulting in - noncompliance with this

e.

f.
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t2. The discharger shall fite a report on any changes in site
occupancy and ownership associated with the facility described
in this Order.

If any hazardous substance is discharged to any waters of the
stater or discharged and deposited where it is, or probably
will be discharged to any waters of the state, the discharger
shall report such discharge to this Regional Board, dt (4r-5)
464-L255 on weekdays during office hours from 8 a.m. to 5
p.m., and to the Office of Emergency Services at (800)
852-7550 during non-business hours. A written report shall be
fited with the Regional Board vithin five (5) working days and
shall contain information relative to: the nature of waste or
pollutant, quantity involved, duration of incident, cause of
spill, Spill Prevention, Control, and Countermeasure Plan
(SPCC) in effect, if aDyr estimated size of affected area,
nature of effect, corrective measures that have been taken or
planned, and a schedule of these activities, and persons/-
agencies notified.
The Board will review this Order periodically and may revise
the reguirements when necessary.

L3.

L4.

T, Steven R. Ritchie Executive Officer, do hereby certify that the
foregoing is a full, true and correct copy of an Order adopted by the
California Regional Water Quality Control Board, San Francisco Bay
Region, on June L9, 1991-.

Ritchie
Officer

Attachments: Appendix
Appendix

Figures L -
Tables L - 4
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Table l. Chemlcals of Concern In Groundwaler

Compound
EPA

CARCINOCEN
gl Agg(r)

APPLICABLE
OPERABI,E UNITS

1,2- I)ichlorobenzene D AMD,'I.RW
I,l-Dichloroethanc B2 ALL
I,l-Dichloroethylenc c ALL
cis-1,2-Pichloroethylene . D ALL
trans- 1,2-Dichloroethylenc D ALL
Freon ll3 NA ALL
Tetrachloroethylenc 82 AMD, TRW, Offsire
t,l, l-Trichloroethanc D ALL
Trichloroethylcne 82 AI.J-
Vinyl Chloride A 4! D, TRW Signerics

(a) EPA Carcinogeniciry weight of evidence:

{ = known human carcinogen
Bl = probabte h-upan carciilogen, limited evidbnce of carcinogenicity from humanstudies' but for which thlre is sufficient ."ia.n.. of carcinogenicity fromanimar studics vr ysrlrrrv'srusr

82 = probabte hY.ttl carcinoge.n, inadequate-evidence of carcinogcnicity fromhuman shdies, but for ritricir there'isluffilil cvidence oii*.inogenicity, from animal studies
Q = 

ffiTrt$" 
human carcinogcn, limited evidcncc of c.rrcinogenicity from sninral

D = not classified as to human carcinogenicity, Inadcquotc hunran and animalevidencc of carcinogeniciry o1 for i"r,i.rr-i, .ruio arc avaitabreE = evidence of non-cariinogc;icity-in h';;;il iii"lo"n." oi.ur"inogeniciry inadequatc human.or aniial stu-.lies 
----' --- I
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TABLE 4
Clcanup Standards for the Chemicals of Concern In Groundwater

ADVANCED MICRO DEVICES 901/902 THOMPSON PLACE
Sunnyvale, California

COMPOUND FEDERAL
MCI.GCil

FEDERAL MCLO) CALIFORNIA
MCL

APPLICABLE
OPERABLE

UMTS
1.2- Dichlorobcazcao (600) NA AMD, TRW

I , I'Dichlorocthrnc6 NA NA ALL

I,l-Dichlorocthcaca 7 7 ALL

cis-1,2-
Dichloroctbcoe

o0) (70) ALL

tnas-1,2-DicUoru
ethcae

(r00) (100) ALL

Fraon ll3 NA NA ALL

Tanchloroctheoco (0) (5) AI\{D, TRW,
OFFSITE

I , I , l -Trichloroetbrnc 200 200 ALL

Trichloroctbcaccl 0 5 AIl-
Vinyl Chlori&ei o 2 AMD, TRW,

Siguctics

(a) MCLG = maximum contraminant level goal. Concentrations in micrograms per
liter.
(b) MCL = milximum contaminant level. Concentrations in micrograms per lit€r.
(c) Potential or probable human carcinogen.
(d) Possible human carcinogen
NA - Not avaitable.
( ) Criteria in parentheses are proposed standards


