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09/ 11/ 92
DEPUTY REG ONAL ADM NI STRATOR

DECI SI ON SUMVARY

TH S DECI SI ON SUMVARY PROVI DES AN OVERVI EW OF THE PROBLEMS PCSED BY THE ADVANCED M CRO DEVI CES,
SI GNETI CS, TRW M CROMVE SUPERFUND SI TES AND AN " CFFSI TE' AREA WHERE GROUNDWATER CONTAM NANT
PLUVES HAVE BECOVE COW NGLED (" THE STUDY AREA"'), THE REMEDI AL ALTERNATI VES, AND THE ANALYSI S COF
THE REMEDI AL ALTERNATI VES. TH S DECI SI ON SUMVARY EXPLAI NS THE RATI ONALE FOR REMEDI ES SELECTED
AT THE THREE AREAS AND HOW THE SELECTED REMEDI ES SATI SFY THE STATUTORY REQUI REMENTS.

#SLAD
1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

1.1 SITE NAME AND LOCATI ON

AS REFERENCED ABOVE THI S ROD | NCLUDES THREE SEPARATE SUPERFUND SI TES AND AN OFFSI TE AREA LOCATED
I N SUNNYVALE, SANTA CLARA COUNTY, CALIFORNIA (FIGURE 1). THESE AREAS HAVE BEEN COVBI NED | NTO A
LARGE STUDY AREA (FIGURE 2). EACH OF THE THREE SUPERFUND SI TES AND THEI R COW NGLED PLUVE HAVE
BEEN CONS| DERED SEPARATELY AS ONE OF FOUR OPERABLE UNITS (QUS) WTH N THE LARGER STUDY AREA. A
DETAI LED DI SCUSSI ON OF EACH OPERABLE UNIT | S PRESENTED I N THE SECTI ONS BELOW

1.1.1 AVD 901/902 OPERABLE UNI'T

THE ADVANCED M CRO DEVI CES FACI LI TY (FI GURE 3) LOCATED AT 901/902 THOWMPSON PLACE, SUNNYVALE
CALI FORNI A (AMD 901/902) CONSI STS OF TWDO LOW RI SE BUI LDI NGS CONNECTED BY A COWON FOYER AND
ENTRANCE. THI S | S LOCATED I N AN AREA OF LOW TO FLAT RELI EF ABOUT 3 M LES SOQUTH OF THE SOUTHERN
EXTENSI ON OF THE SAN FRANCI SCO BAY I N AN AREA BROADLY BOUNDED BY THE BAYSHCORE, CENTRAL, AND
LAWRENCE EXPRESSWAYS AND FAI R QAKS AVENUE.

TH S IS AN | NDUSTRI AL PARK SETTI NG DOM NATED BY LOW RI SE | NDUSTRI AL BU LDI NGS COVWWON | N THE
ELECTRONI CS | NDUSTRY OF SANTA CLARA COUNTY. THE | NDUSTRI AL PARK AREA |'S DOM NATED BY

ELECTRONI CS MANUFACTURERS. M XED COMMERCI AL AND LI GHT | NDUSTRI AL USE |'S COWON | MVEDI ATELY
SURROUNDI NG THE | NDUSTRI AL PARK AREA. NO RESI DENTI AL PROPERTY IS IN THE | MVEDI ATE VICI NI TY OF
THE AVD 901/902 CPERABLE UNIT. SOME RESI DENTI AL PROPERTY LIES TO THE WEST AND SOUTH OF THE

I NDUSTRI AL PARK. THE AREA TO THE NORTH OF THE AMD 901/902 OPERABLE UNIT IS PART OF THE

| NDUSTRI AL PARK AND | NCLUDES THE TRW CPERABLE UNIT. LAND USE | MVEDI ATELY NORTH OF THE

I NDUSTRI AL PARK AREA | S M XED COMMERCI AL PRCPERTY, FOLLOAED BY A PREDOM NATELY RESI DENTI AL AREA
FURTHER NORTH.

1.1.2 SIGNETICS CPERABLE UNI'T

SI GNETI CS OMNS AND CPERATES A FACI LI TY LOCATED AT 811 EAST ARQUES AVENUE, I N SUNNYVALE. TH'S
LOCATION | S PART OF A LARGER COWPLEX OF FACI LI TI ES OPERATED BY SI GNETI CS, | NCLUDI NG 440 WOLFE
AND SEVERAL FACI LI TIES ALONG STEWART DRIVE (FIGURE 4). THIS IS AN AREA OF SANTA CLARA COUNTY
DEVELCPED AS AN | NDUSTRI AL PARK, DOM NATED BY LON R SE BU LDI NGS. THE MAJOR BUSI NESS ACTI VI TY
OF THE AREA IS SEM CONDUCTOR MANUFACTURE AND RESEARCH AND DEVELOPMENT.  THE SI GNETICS

FACI LI TI ES ARE REPRESENTATI VE OF PROPERTY DEVELOPMENT IN TH S AREA.

TH S IS AN AREA CF LOW TCPOGRAPHI C RELI EF I N THE SOQUTHERN PORTI ON OF THE SANTA CLARA VALLEY.
SURFACE DRAI NACE IN THE AREA | S TO THE NORTH, TOMRD SAN FRANCI SCO BAY. VEGETATION IS LI M TED
TO GRASS AND SHRUBS. RESI DENTI AL DEVELOPMENT HAS OCCURRED I N THE AREA SOUTH OF THE SI GNETI CS
FACILITY WTH N THE LAST TWD YEARS. THE AREA | MVEDI ATELY WEST OF THE SI GNETICS QU |'S PARK LAND.
THE AREA | MVEDI ATELY NORTH OF THE SI GNETICS QU | S THE FORVER SUNNYVALE H GH SCHOOL PRCPERTY,

WH CH | S CURRENTLY USED AS AN ELECTRONI CS RESEARCH AND DEVELCPMENT FACI LITY. TH S AREA | NCLUDES
A TRACK AND BALL FI ELD FOR RECREATI ONAL USE BY EMPLOYEES.

1.1.3 TRWM CROMVE OPERABLE UNI' T

THE FORVER TRWM CROMVE FACILITY (TRW | S LOCATED AT 825 STEWART DRI VE, SUNNYVALE, SANTA CLARA
COUNTY. AEROTECH | NDUSTRIES AND THI' S SI TE WERE WHCLLY ACQUI RED BY TRW M CROMVE | N 1974 AND WAS
OPERATED BY TRW M CROMVE FROM JULY 1974 TO AUGUST 1986. THE PROPERTY WAS PURCHASED BY TECH

FACILITY 1, INC |IN 1987. SOVE ASSETS AT TH S SI TE WERE ACQUI RED BY FEI M CROMVE, INC. IN JULY



1987. THE MANUFACTURI NG FACILITY I'S CURRENTLY OPERATED BY FEI M CROMVE, INC. THI'S LOCATION IS
NEAR THE | NTERSECTI ON OF THE LAWRENCE EXPRESSWAY AND ROUTE 101 (FIGURE 5). THIS IS AN AREA COF
THE SANTA CLARA VALLEY OF LOW TOPOGRAPH C RELI EF. THE DRAI NAGE I N THE AREA | S TOMRD THE NCRTH
TO SAN FRANCI SCO BAY. THE FACILITY IS LOCATED I N AN | NDUSTRI AL PARK SETTI NG DOM NATED BY LOW
BU LDI NGS SEPARATED BY PAVED PARKI NG LOTS, FlI ELDS AND STREETS, W TH SOMVE LANDSCAPI NG THE

DOM NANT ACTIVITY IN TH'S AREA IS RELATED TO THE SEM CONDUCTCR | NDUSTRY, THOUGH THE | NDUSTRI AL
PARK |'S BORDERED BY RESI DENTI AL PROPERTY PARTI CULARLY TO THE NORTH.

1.1.4 OFFSITE CPERABLE UNI T

THE STUDY AREA FOR THE OFFSI TE OPERABLE UNI T BEG NS NORTH OF THE S| GNETI CS OPERABLE UNIT (FI GURE
2) AND EXTENDS NORTH OF DUANE AVENUE | N AN AREA BOUNDED APPROXI MATELY BY THE SUNNYVALE EAST
DRAI NAGE CHANNEL ON THE WEST AND SANTA PAULA AVENUE ON THE EAST. THE STUDY AREA EXTENDS NORTH
OF H GAWAY 101 TO JUST NORTH OF LAKEHAVEN DRI VE. THE ACTUAL OFFSI TE OPERABLE UNIT | S LOCSELY
DEFI NED AS THE AREA INSIDE THE 5 UG L (FI GURE 6) | SOPLETH FOR TCE I N GROUNDWATER. THI S COVERS
AN AREA OF ABQUT 100 ACRES AND | NCLUDES COMVERCI AL AND RESI DENTI AL PRCPERTY. THE AREA SQUTH CF
DUANE AVENUE |'S | NDUSTRI AL PROPERTY AND | NCLUDES THE FORVER SUNNYVALE HI GH SCHOOL BUI LDI NGS
CURRENTLY USED AS AN | NDUSTRI AL RESEARCH AND DEVELOPMENT FACI LITY. COWERCI AL AND RETAI L
PROPERTY IS M XED WTH MJULTI PLE UNI T RESI DENTI AL PROPERTY ALONG THE NORTH S| DE OF DUANE AVENUE.
THE REMAI NDER OF THE OFFSI TE AREA | S RESI DENTI AL PROPERTY, | NCLUDI NG APPROXI MATELY 600 SI NGLE
FAM LY RESI DENTI AL UNI TS AND THE FORMER SAN M GUEL ELEMENTARY SCHOOL. THE ELEMENTARY SCHOOL
CURRENTLY IS USED AS A DAYCARE FACI LITY FOR THE COMWUNI TY AND HOUSES A HEADSTART PROGRAM FOR
SUNNYVALE.

1.2 REG ONAL TOPOGRAPHY

THE STUDY AREA IS LOCATED I N THE SANTA CLARA VALLEY WHI CH I S A GENTLY-SLCOPI NG ALLUVI AL PLAI N,
FLANKED BY THE DI ABLO RANGE TO THE EAST- SCUTHEAST AND THE SANTA CRUZ MOUNTAINS TO THE

WEST- SQUTHWEST. THE STUDY AREA | S LOCATED TOMRD THE CENTER OF THE VALLEY. THE SANTA CRUZ
MOUNTAI NS ARE LOCATED SEVERAL M LES SQUTHWEST OF THE STUDY AREA. THE SAN FRANCI SCO BAY 1S
LOCATED APPROXI MATELY 4 M LES NORTH OF THE STUDY AREA

1.3 ADJACENT LAND USE

THE STUDY AREA SITE IS A BROAD AREA EXTENDI NG TO JUST NORTH OF THE BAYSHORE FREEWAY, BOUNDED ON
THE SQUTH BY THE CENTRAL EXPRESSWAY, AND BOUNDED EAST TO WEST BY THE LAVWRENCE EXPRESSWAY AND
FAIR OAKS DRI VE (SEE FIGURE 1). THE FACILITY | S LOCATED | N AN | NDUSTRI AL PARK SETTI NG BORDERED
BY RESI DENTI AL AREAS. THE AREA TO THE EAST IS DOM NANTLY COMMERCI AL AND RETAI L SPACE. THE AREA
| MVEDI ATELY TO THE WEST OF THE STUDY AREA | S MOSTLY RESI DENTI AL PROPERTY. THE LAND TO THE NORTH
OF THE STUDY AREA IS A M X OF MULTI PLE AND SI NGLE FAM LY RESI DENTI AL PRCPERTY | NCLUDI NG SEVERAL
LARCE TRAI LER PARK DEVELOPMENTS AND RETAI L CENTERS.

APPROXI MATELY 60 PERCENT COF THE STUDY AREA ACREAGE |'S DEVOTED TO | NDUSTRI AL AND COMMERCI AL USE.
THE FORMER SAN M GUEL SCHOOL FACI LI TY ACCOUNTS FOR ABQUT 5 PERCENT OF THE STUDY AREA W TH THE
REMAI NDER USED AS RESI DENTI AL PROPERTY. THE RECREATI ONAL FACI LI TIES WTH N THE SURROUNDI NG
AREAS | NCLUDE A PARK ALONG FAI ROAKS WH CH | NCLUDES BALL FI ELDS AND TENNI S COURTS.

1.4 H STORI CAL LAND USE

LAND USE I N SANTA CLARA COUNTY, UNTIL THE LATE 60'S, WAS AGRI CULTURAL, PREDOM NANTLY COMVERCI AL
FRU T ORCHARDS. DEVELOPMENT OF LI GHT | NDUSTRI AL MANUFACTURI NG FACI LI TITES BEGAN | N THE LATE
50'S. AS THE AREA DEVELOPED A REPUTATI ON AS A CENTER OF THE M CRO ELECTRONI CS | NDUSTRY,
DEVELOPMENT ACCELERATED THROUGH THE 70'S. TH'S, ALONG W TH | NCREASED DEMAND FOR RESI DENTI AL
PROPERTY RELATED TO THE | NCREASED | NDUSTRI ALI ZATI ON, HAS LI M TED AGRI CULTURE TO | SOLATED

LOCATI ONS AND THE FRI NGES OF THE SANTA CLARA BASI N.

ALL OF THE | NDUSTRI AL FACI LI TIES WTH N THE STUDY AREA WERE BUI LT ON LAND THAT HAD PREVI QUSLY
BEEN USED FOR AGRI CULTURE AND ALL WERE DESI GNED AND BUI LT AS ELECTRONI CS MANUFACTURI NG PLANTS.
VWH LE MANUFACTURI NG PROCESSES HAVE VAR ED AMONG THE FACI LI TITES AND THROUGH TI ME, THE

MANUFACTURI NG PROCESSES AT THESE SI TES HAVE | NVOLVED THE USE OF SCLVENTS, CAUSTICS, METALS, AND
ACIDS. THE CURRENT TREND IS A DECLINE I N THE | MPORTANCE OF MANUFACTURI NG AND | NCREASED EMPHASI S
ON RESEARCH AND DEVELCPMENT ACTI VI Tl ES.



1.5 HYDROGEQLOGY

STRATI GRAPHY I N THE VALLEY SURROUNDI NG THE STUDY AREA | S CHARACTERI ZED BY | NTERBEDDED AND

I NTERFI NGERI NG SANDS, SI LTS AND CLAYS. THESE SEDI MENTS WERE DEPOSI TED | N COVWPLEX PATTERNS BY
FLUVI AL- ALLUVI AL SYSTEMS DRAI NI NG THE UPLANDS TO THE SOUTH W TH SEDI MENTS DEPCSI TED AS THE
STREAVMS FLOMNED NORTH TOMRD THE BAY.

THE NOVENCLATURE APPLI ED TO THE WATER BEARI NG UNI TS I N THE STUDY AREA | S REPRESENTATI VE OF THE
HYDROGECQLOGY W THI N THE SANTA CLARA GROUNDWATER BASIN. A NUMBER OF SHALLOW WATER BEARI NG UNI TS
ARE SEPARATED FROM DEEPER AQUI FERS BY A THI CK PERSI STENT AQUI TARD. THE SHALLOW UNI TS MAY BE
SUBDI VI DED | NTO A VARI ETY OF ZONES DEPENDI NG UPON DEPTH, LI THOLOGY AND LATERAL PERSI STENCE.
THESE ZONES ARE FREQUENTLY LABELED AS A AND B ZONES (FI GURE 7). THE DEEPER AQUI FER |'S COMMONLY
REFERRED TO AS THE C AQUI FER AND THE CLAY LAYER SEPARATI NG THE UPPER AND LONER WATER- BEARI NG
ZONES | S COMWONLY REFERRED TO AS THE B-C AQUI TARD. THE AQUI TARD HAS BEEN REPORTED TO BE BETWEEN
50 AND 100 FEET THI CK I N SANTA CLARA VALLEY.

SI X LOCAL AQUI FERS HAVE BEEN | DENTI FI ED THROUGH THE | NVESTI GATI ON I N THE STUDY AREA AND THE
DEEPER, B- C AQUI TARD (FI GURE 7) HAS BEEN CONFI RVED AT BOTH THE TRW AND SI GNETI CS OPERABLE UNI TS.
REG ONAL | NVESTI GATI ON HAS | NDI CATED THAT DEEPER AQUI FERS DO EXI ST I N THE SANTA CLARA VALLEY
GROUNDWATER BASI N AND ARE PROBABLY PRESENT IN THE PRQUECT AREA. THE SHALLOWEST WATER BEARI NG
ZONE HAS BEEN DESI GNATED THE A ZONE AND GENERALLY OCCURS FROM 6 TO 25 FEET BELOW THE GROUND
SURFACE. TH S IS THE MOST PERSI STENT, PERMEABLE UNI T NEAR 825 STEWART DRI VE AND GENERALLY
CONTAINS FROM 1 TO 19 FEET OF PERVEABLE MATERI AL. THE NEXT UNIT HAS BEEN DESI GNATED AS THE Bl
AQUI FER AND GENERALLY OCCURS FROM 25 TO 55 FEET BELOW GROUND SURFACE AND CONTAINS 0.5 TO 15 FEET
OF PERVEABLE MATERIALS. THE NEXT UNIT HAS BEEN DESI GNATED AS THE B2 AQUI FER AND OCCURS FROM 45
TO 55 FEET BELOW THE GROUND SURFACE. | T GENERALLY CONTAINS FROM 6 TO 8 FEET OF PERMEABLE

MATERI AL.  THE NEXT UNIT, THE B3, IS RELATIVELY TH N AND ONLY ENCOUNTERED | N A FEW BORI NGS AT
THE TRWSITE. |IT CONSISTS OF FROM1 TO 5 FEET OF PERVEABLE MATERIAL. THE NEXT UNIT, B4, BEG NS
FROM 82 TO 86 FEET BELOW GROUND SURFACE AND CONTAINS 1 TO 4 FEET OF PERVEABLE MATERI AL. THE
DEEPEST UNIT | DENTIFIED AT THE TRWSITE | S AQU FER B5. TH S AQUI FER OCCCURS FROM 116 TO 123 FEET
BELOW GROUND SURFACE AND CONTAINS 5 TO 7 FEET OF PERVEABLE MATERI AL.

THE STATI C GROUNDWATER FLOW DI RECTI ON W THI N THE STUDY AREA | S TO THE NORTH NORTHEAST | N ALL
AQUI FERS. THE VERTI CAL GRADI ENT HAS BEEN DOCUMENTED TO BE UPWARD UNDER NORMAL CONDI TIONS IN THE
STUDY AREA. THE FLOW DI RECTI ON AND VERTI CAL HYDRAULI C GRADI ENT NMAY BE REVERSED LOCALLY I N THE
VICINITY OF GROUNDWATER EXTRACTI ON VWELLS OPERATING IN THE A, Bl, B2, AND B3 AQUI FERS.

1.6 WATER USE

CURRENTLY, GROUNDWATER FROM TH S BASI N PROVI DES UP TO 50 PERCENT OF THE MUNI Cl PAL DRI NKI NG WATER
FOR THE 1.4 M LLI ON RESI DENTS OF THE SANTA CLARA VALLEY. I N 1989, GROUNDWATER ACCOUNTED FOR
APPROXI MATELY 128, 000 OF THE 315, 000 ACRE FEET OF DRI NKI NG WATER DELI VERED TO SANTA CLARA VALLEY
WATER DI STRI CT CUSTOMERS. TH S WATER | S PRODUCED FROM THE C AQUI FER.  GROUNDWATER CONTAM NATI ON
IS LIMTED TO THE SHALLON A AND B WATER BEARI NG ZONES ( SEE SECTION 1.5 ABOVE).

PRI OR TO THE CONVERSI ON OF AGRI CULTURAL LAND THROUGHOUT THE SANTA CLARA VALLEY TO | NDUSTRI AL USE
IN THE LATE 1960' S AND EARLY 1970'S, GROUNDWATER IN TH S AREA WAS USED AS | RRI GATI ON SUPPLY AND
FOR OTHER AGRI CULTURAL PURPCSES. NO SUPPLY WELLS COWPLETED | N THE CONTAM NATED SHALLOW AQUI FERS
HAVE BEEN | DENTI FI ED. ON MARCH 30, 1989, THE REG ONAL BQOARD | NCORPCRATED THE STATE BQOARD PCLI CY
OF "SOURCES COF DRI NKI NG WATER' | NTO THE BASIN PLAN. THE POLI CY PROVI DES FCR A MUNI Cl PAL AND
DOMESTI C SUPPLY DESI GNATI ON FOR ALL WATERS OF THE STATE W TH SOVE EXCEPTI ONS. GROUNDWATERS OF
THE STATE ARE CONSI DERED TO BE SU TABLE OR POTENTI ALLY SUI TABLE FOR MUNI Cl PAL OR DOMESTI C SUPPLY
W TH THE EXCEPTION O~ 1) THE TOTAL DI SSOLVED SCLIDS I N THE GROUNDWATER EXCEED 3000 MZ L, AND 2)
THE WATER SOURCE DCES NOT PROVI DE SUFFI Cl ENT WATER TO SUPPLY A SI NGLE WELL CAPABLE OF PRCDUCI NG
AN AVERAGE, SUSTAI NED YI ELD OF 200 GALLONS PER DAY. BASED ON DATA SUBM TTED AS PART OF THE
REMEDI AL | NVESTI GATI ON REPORT, THE RWXCB HAS DETERM NED THAT NEI THER OF THESE TWD EXCEPTI ONS
APPLY TO THE A AND B ZONES IN THE STUDY AREA. THUS, THE A AND B ZONES ARE CONSI DERED TO BE
POTENTI AL SQURCES OF DRI NKI NG WATER BY RWXCB. EPA AGREES W TH TH S DETERM NATI ON.

AMD 901/ 902, TRW M CROMVE AND S| GNETI CS WERE PROPCSED FOR | NCLUSI ON ON THE NATI ONAL PRI ORI Tl ES
LI ST (NPL) (SEE SECTION 2.3) PRI MARILY BECAUSE OF THE POTENTI AL THREAT FROM PAST CHEM CAL
RELEASES TO THE QUALI TY OF THI S VALUABLE RESCURCE. THE MAJOR CONCERN AT THE SI TE STEM5S FROM THE
POTENTI AL M GRATI ON OF CONTAM NANTS IN THE UPPER AQUI FER ZONE DOMN TO THE LONER AQUI FER ZONE



THROUGH ABANDONED OR POCRLY SEALED WELLS OR NATURAL CONDUI TS THROUGH AQUI TARD MATERI AL.

MUNI CI PAL WATER SUPPLY VEELLS ARE CGENERALLY PERFORATED I N THE LOMER AQUI FER ZONE. ALL WATER
SUPPLY WELLS LOCATED W TH N AN APPROXI MVATE ONE M LE RADI US OF THE STUDY AREA ARE PERFORATED FROM
190 TO 390 FEET BELOW GROUND SURFACE.

CURRENTLY, THE NEAREST MUN Cl PAL DRI NKI NG WATER SUPPLY WELL DOANGRADI ENT OF THE STUDY AREA |S A
SANTA CLARA VALLEY WATER DI STRICT WELL, WHI CH I S LOCATED MORE THAN 1000 FEET NORTH OF THE SI TE.
NO PCLLUTANTS HAVE BEEN FOUND IN THI S WELL TO DATE. CURRENTLY, THERE ARE NO KNOWN USERS CF
GROUND WATER FROM THE UPPER AQUI FER ZONE. THE REG ONAL WATER QUALI TY CONTROL BOARD ( RMXB) HAS
| DENTI FI ED POTENTI AL BENEFI Cl AL USES OF THE SHALLOW GROUND WATER UNDERLYI NG AND ADJACENT TO THE
STUDY AREA. THESE BENEFI CI AL USES | NCLUDE | NDUSTRI AL PROCESS WATER SUPPLY, | NDUSTRI AL SERVI CE
WATER SUPPLY, MJNI Cl PAL AND DOMESTI C WATER SUPPLY AND ACGRI CULTURAL WATER SUPPLY. THESE ARE THE
SAME AS THE EXI STI NG AND POTENTI AL BENEFI CI AL USES OF THE GROUND WATER I N THE LONER AQUI FER
ZONE.

A WELL SEARCH FOR ABANDONED WELLS I'N A 3350 ACRE AREA ENCOWPASSI NG THE STUDY AREA WAS COVPLETED
I N DECEMBER 1986. TH'S | NCLUDES OVER ONE M LE I N ALL DI RECTI ONS AND OVER THREE M LES I N THE
DOMNGRADI ENT DI RECTI ON. THE FOCUS OF THE WELL SEARCH WAS TO | DENTI FY WELLS THAT POTENTI ALLY NAY
FORM M GRATI ON PATHWAYS TO THE DEEPER AQUI FER.  THE SEARCH | DENTI FI ED 177 POSSI BLE WELL

LOCATI ONS. OF THESE WELLS 76 ARE | DENTI FI ED AS DESTROYED. ONLY FOUR VELLS THAT M GHT ACT AS
POTENTI AL M GRATI ON CONDUI TS TO DEEPER AQUI FERS VERE | DENTI FI ED. ONE OF THESE WELLS IS A SANTA
CLARA VALLEY WATER DI STRICT (SCVWWD) WELL MORE THAN 1000 FEET DOMNGRADI ENT OF THE SI TE.  TESTI NG
OF THE WELL HAS SHOM NO EVI DENCE OF CONTAM NATI ON.  OF THE RENAI NI NG THREE WELLS, TWO WELLS ARE
LI STED AS DESTROYED | N SCWD RECORDS. THE REMAI NI NG VELL IS A CATHCDI C PROTECTI ON VEELL

MAI NTAI NED BY PACIFIC GAS & ELECTRIC. TH'S TYPE OF WELL IS FREQUENTLY | NSTALLED TO I NH BI T RUST
I N UNDERGROUND PI PELI NES. THESE WELLS ARE TYPI CALLY SHALLOW (I.E. PIPELI NE DEPTH) AND CASED

W TH STEEL. NO ADDI TI ONAL DATA WAS AVAI LABLE ON THE OTHER WELL AND ATTEMPTS TO FI ELD CHECK THE
WELL LOCATI ON VERE UNSUCCESSFUL.

TWO MUNI Cl PAL SUPPLY WELLS WERE | DENTI FI ED BY THE POTENTI AL CONDU T STUDY. WELL | D NUVBER 1845
IS ACTY OF SUNNYVALE WATER SUPPLY WELL. TH' S WELL | S OVER 3000 FEET UPGRADI ENT OF THE KNOWN
GROUNDWATER CONTAM NATI ON PLUME.  VEELL | D NUMBER T6SRIWS29N2 T6SRIWG29 | S ALSO UPGRADI ENT OF THE
GROUNDWATER PCLLUTI ON PLUVE AND |'S SHOMN | N SANTA CLARA VALLEY WATER DI STRI CT RECCRDS AS
DESTROYED.

1.7 SURFACE AND SUBSURFACE STRUCTURES

SURFACE AND SUBSURFACE STRUCTURES | NVOLVI NG THE USE OF CHEM CALS | S LIM TED TO THE AMD 901/ 902,
SI GNETI CS AND TRW M CROMVE OPERABLE UNI TS. THESE ARE THE ONLY AREAS WERE CHEM CAL USE HAS BEEN
DOCUMENTED. THE STRUCTURES ARE SIM LAR WTH N EACH OPERABLE UNI T, HOANEVER THE NUVMBER AND
LOCATI ON | S DI FFERENT ENOUGH TO WARRANT A DI SCUSSI ON FOCUSED ON EACH CPERABLE UNIT.

1.7.1 AMD CPERABLE UNI' T

THE SURFACE AREA | NCLUDED I N THE AMD 901/902 OPERABLE UNIT IS APPROXI MATELY 3 ACRES W TH THE
PHYSI CAL SURFACE STRUCTURES COVERI NG ABOQUT 0.6 ACRES. SUBSURFACE STRUCTURES AT THE AMD 901/ 902
FACI LI TY | NCLUDE BOTH STRUCTURES | NSTALLED I N VAULTS BELOW ENG NEERED GRADE AND STRUCTURES

I NSTALLED DI RECTLY | NTO NATI VE SO LS. THESE STRUCTURES | NCLUDE WASTE SCLVENT TANKS AND ACI D
NEUTRALI ZATI ON SYSTEMS (ANS). ONE ABOVE GRADE WASTE SCLVENT TANK IN THE PAD |1 AREA (Fl GURE 8)
WAS | NSTALLED I N 1972 OR EARLIER TH S TANK WAS REMOVED I N 1982 AND REPLACED WTH A 1000 GALLON
BELOW GRADE STEEL UNIT. THI'S NEW TANK, | NSTALLED I N A COATED CONCRETE VAULT, IS STILL I N USE.

SEPARATE ACI D NEUTRALI ZATI ON SYSTEMS WERE NAI NTAI NED FOR EACH FABRI CATI ON FACI LI TY (901 AND
902). THE ACI D NEUTRALI ZATI ON SYSTEM FOR THE 901 FACI LI TY WAS | NSTALLED IN THE PAD | AREA
(FIGURE 8) IN 1968 AND REMOVED I N 1982. THE ANS FOR AMD 902 WAS | NSTALLED IN THE PAD Il AREA IN
1972. TH S SYSTEM WAS EXCAVATED AND REMOVED | N 1984. EACH SYSTEM CONSI STED OF A SI NGLE COATED
CONCRETE TANK OF ABQUT 2000 GALLON CAPACITY.

NEW ACI D NEUTRALI ZATI ON SYSTEMS WERE | NSTALLED I N 1982. THE A- SYSTEM FCR AMD 901 AND THE
B- SYSTEM FOCR AMD 902. BOTH SYSTEMS ARE FI BERGLASS REI NFORCED TANKS | NSTALLED | N BELOW GRADE
COATED VAULTS. EACH SYSTEM CONSI STS OF THREE TANKS W TH A TOTAL CAPACI TY OF 2000 GALLONS.

1.7.2 SIGNETICS CPERABLE UNI'T



ABOVE GROUND STRUCTURES AT THE SI GNETICS FACI LI TY | NCLUDE THE 811 EAST ARQUES BU LDING A

BUI LDI NG AT 440 WOLFE AND BU LDI NGS AT 830 AND 815 STEWART DRI VE (FI GURE 2). THE REMEDI AL

I NVESTI GATI ON HAS | NCLUDED GROUNDWATER MONI TOR VELLS, SO L SAMPLES ANDY OR SO L GAS STUDI ES NEAR
ALL FQUR BU LDI NGS. THE | NVESTI GATI ON HAS FOCUSED ON UNDERGRCUND STRUCTURES AND THE PRI MARY
SOURCE OF CONTAM NATI ON AT THE 811 EAST ARQUES BUI LDI NG

I N GENERAL UNDERGROUND STRUCTURES AT THE SI GNETI CS FAC LI TY CAN BE GROUPED | NTO THREE

CATEGCORI ES; DI ESEL TANKS, WASTE SOLVENT STORAGE, AND WASTE WATER STORAGE CR TREATMENT TANKS. A
WASTE SCLVENT TANK LOCATED ON THE WEST SIDE OF THE 811 E. ARQUES BU LDI NG WAS REMOVED | N 1982
(FIGURE 9). WASTE WATER TREATMENT TANKS LOCATED NORTH OF THE 811 BU LDl NG WERE REMOVED | N 1984.

CURRENTLY FOUR UNDERGROUND DI ESEL FUEL TANKS ARE I N PLACE ON THE WEST SI DE OF THE 440 WOLFE

BU LDI NG AND ONE UNDERGROUND DI ESEL TANK IS I N PLACE ON THE EAST SIDE OF THE 811 E. ARQUES

BU LDING  GROUNDWATER MONI TOR WELLS LOCATED DOWNGRADI ENT OF THE DI ESEL TANKS ARE MONI TORED
QUARTERLY. TWD UNDERGROUND WASTE SOLVENT TANKS ARE LOCATED ON THE WEST SIDE OF THE 811 EAST
ARQUES FACI LI TY NEAR THE WASTE WATER TREATMENT PLANT. THE FACI LI TIES ON THE EAST SIDE OF THE
811 EAST ARQUES BUI LDI NG ARE LOCATED | N CONCRETE VAULTS. TWD WASTE WATER EQUALI ZATI ON TANKS ARE
LOCATED AT THE NORTHEAST CORNER CF THE 811 EAST ARQUES AND TWD ADDI TI ONAL WASTE WATER

NEUTRALI ZATI ON TANKS ARE LOCATED AT THE NORTHEAST CORNER OF THE 440 WOLFE FACI LI TY. GROUNDWATER
MONI TORI NG VELLS ARE ALSO LOCATED DOMGRADI ENT OF THESE TANKS.

1.7.3 TRWCPERABLE UNI T

THE FORMER TRW M CROMVE FACI LI TY AT 825 STEWART DRI VE IS ONE OF THREE STRUCTURES ON AN

APPROXI MATELY 1 ACRE SITE. THE | NVESTI GATI ON HAS BEEN FOCUSED ON THE 825 STEWART DRI VE

BU LDING  TWDO BELOW GROUND FACI LI TI ES HAVE BEEN DOCUMENTED AT THE TRWSITE. THESE | NCLUDE AN
ACI D NEUTRALI ZATI ON SYSTEM NORTH OF THE BUI LDI NG AND A WASTE SOLVENT STORAGE TANK ( FI GURE 10).
THE ACI D NEUTRALI ZATI ON SYSTEM WAS | NSTALLED I N 1968 WHEN THE FACI LI TY BEGAN OPERATI ON. THE
FIRST TANK N A SER ES OF FOUR UNDERGROUND WASTE SOLVENT TANKS WAS | NSTALLED I N 1970 AND WAS
REPLACED SEQUENTI ALLY I N 1973, 1976, AND 1980. THE FI NAL UNDERGROUND SCLVENT TANK WAS REMOVED
IN 1983. THE ACI D NEUTRALI ZATI ON SYSTEM WAS REMOVED | N 1986 AND REPLACED BY A THREE TANK ABOVE
GROUND SYSTEM

1.7.4 OFFSITE CPERABLE UNI T

STRUCTURES W THI N THE OFFSI TE OPERABLE UNI T ARE PRI MARI LY RETAIL OR RESIDENTIAL. THE EXCEPTI ONS
TO TH'S IS THE FORVER SUNNYVALE HI GH SCHOOL SI TE JUST NORTH OF THE SI GNETI CS 440 WOLFE FACI LI TY
(FIGURE 2) AND THE SAN M GUEL SCHOOL S| TE LOCATED NEAR THE CORNER OF SAN M GUEL AND ALVARADO
AVENUES (FI GURE 2).

#SHEA
2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

SEPARATE ORDERS HAVE BEEN PREPARED BY THE RWXB FOR EACH ONSI TE OPERABLE UNI T (AMD, SI GNETICS
AND TRW W TH JO NT TASKS FOR THE OFFSI TE QU UNIT. TH S COURSE HAS BEEN TAKEN DUE TO THE
COW NGLI NG OF THE GROUNDWATER PLUME | N THE OFFSI TE AREA.  THE COVPAN ES ARE ENCOURAGED TO
SUBM T JO NT REPORTS WHEN FEASI BLE. A JONT RI/FS WAS COWPLETED AND SERVED TO FURTHER DEFI NE
THE GROUNDWATER CONTAM NANT PLUME. | F JO NT REPORTS ARE NOT COORDI NATED AND SUBM TTED, EACH
COVPANY |'S STILL I NDI VI DUALLY RESPONSI BLE FOR THE JO NT TASKS | N THESE BOARD CRDERS.

2.1 HSTORY OF SITE ACTIVI TI ES

AS DI SCUSSED ABOVE, CONVERSI ON OF THE AGRI CULTURAL LAND I N THE SANTA CLARA VALLEY TO | NDUSTRI AL
USE BEGAN I N THE LATE 50' S AND ESCALATED IN THE 60'S AND 70' S WTH THE ESTABLI SHVENT OF SANTA
CLARA AS A CENTER OF THE ELECTRONI CS | NDUSTRY. THE THREE | NDUSTRI AL FACI LI TIES I NCLUDED IN TH S
ROD HAVE BEEN A PART OF THI S PATTERN OF DEVELCPMENT.

2.1.1 AVMD CPERABLE UNI T

AVD 901 HAS BEEN USED AS A SEM CONDUCTCR MANUFACTURI NG FACI LI TY SINCE 1969 TO THE PRESENT.
MANUFACTURI NG CPERATI ONS AT AMD 902 BEGAN I N 1972 AND ARE STILL ACTIVE. THE MANUFACTURI NG
PROCESS AT THESE TWO FACI LI TI ES | NVOLVED THE USE OF SOLVENTS FOR CLEANI NG AND DEGREASI NG, ACI DS
FOR ETCHI NG CAUSTI CS FOR ACI D NEUTRALI ZATI ON AND SOMVE ARSI NE AND CHRCM UM | N THE MANUFACTURI NG



PROCESS.

I NI TI AL | NVESTI GATI ON AT THE AMD 901/902 SI TE BEGAN | N 1982 W TH THE | NVESTI GATI ON OF LEAKACE
FROM AN ACI D NEUTRALI ZATI ON SYSTEM NEAR AMD 901. TH' S LEAKAGE WAS | NVESTI GATED AND THE ACI D
NEUTRALI ZATI ON SYSTEM WAS REMOVED DURI NG 1983. I N 1984 THE | NVESTI GATI ON EXPANDED TO | NCLUDE
THE ACI D NEUTRALI ZATI ON SYSTEM AT AMD 902. POLLUTED SO LS WERE FOUND NEAR BOTH ACI D

NEUTRALI ZATI ON SYSTEMS.

THE POLLUTED SO LS WERE | DENTI FI ED AS PO NT SOURCES THAT HAD RESULTED | N GROUNDWATER PCLLUTI ON
W TH VOLATI LE ORGANI C CHEM CALS (VOCS). FURTHER | NVESTI GATI ON AND | NTERI M REMEDI AL ACTI ONS
FOLLOWED THE SO LS | NVESTI GATI ON.

THE ORI G NAL DEVELOPMENT OF THE PROPERTY WAS BEGUN BY JCHNSON AND MAPE. THE PROPERTY AT 901
THOWPSON PLACE WAS ACQUI RED FROM JOHNSON AND VAPE BY B/ G MANAGEMENT I N 1977. THE PROPERTY AT
902 THOVPSON PLACE WAS ACQUI RED FROM JOHNSON AND MAPE BY MR AND MRS. EDW N ROSENTHAL | N 1974.
PARTI AL | NTEREST I N THE 902 PROPERTY WAS SOLD BY MR AND MRS. ROSENTHAL | N 1982. THE REVAI NI NG
I NTEREST WAS SCOLD I N 1984. THE PURCHASE OF THESE | NTERESTS WAS CONVERTED | NTO TWO UNDI VI DED 50
PERCENT | NTERESTS | N THE PROPERTY AT 902 THOWPSON PLACE FOR RESEARCH GRCUP 82-1 AND THOVPSON
PLACE 2, LIM TED PARTNERSHI PS. THESE ARE THE CURRENT PROPERTY OANERS OF RECORD FOR AMD 901/ 902.
AVD HAS BEEN THE SOLE TENANT AND CPERATOR OF THE FACI LI TI ES AND HAS ASSUMED RESPONSI BI LI TY FCR
THE CLEANUP ACTI ONS AT THE SI TE.

2.1.2 SIGNETICS CPERABLE UNI'T

S| GNETI CS HAS OPERATED A SEM CONDUCTOR MANUFACTURI NG FACI LI TY AT THE 811 E. ARQUES AVENUE SI NCE
1964. THE MANUFACTURI NG PROCESSES EMPLOYED AT TH S LOCATI ON HAVE UTI LI ZED VAR QUS ORGANI C
SOLVENTS, ACI DS, CORRCSI VES, AND METALS. CURRENT CHEM CAL USAGE IS SIM LAR TO PAST PATTERNS,

W TH THE EXCEPTI ON OF THE CLOSURE OF THE PLATI NG OPERATI ON AT 811 E. ARQUES, WH CH HAS

ELI M NATED SOVE POTENTI AL SOURCES OF METAL PCLLUTI ON, AND THE ELI M NATI ON OF CHEM CALS

CONTAI NI NG CHROM UM PHENCL, TRI CHLORCETHYLENE (TCE), AND PERCHLORCETHYLENE ( PCE).

I' NI TI AL | NVESTI GATI ON AT THE SI TE BEGAN I N FEBRUARY 1982 W TH THE DETECTI ON OF A LEAK I N AN
UNDERGROUND WASTE SOLVENT STORACE TANK. THE PRESENCE OF CONTAM NATED SO L WAS VERI FI ED DURI NG
THE TANK REMOVAL. FOLLOW NG ADDI Tl ONAL | NVESTI GATI ON OF THE SI GNETI CS MAI N CAMPUS FACI LI TY (440
WOLFE, 815 ARQUES, 830 ARQUES) THE WASTE SCLVENT TANK AREA HAS BEEN | DENTI FI ED AS THE PRI NCl PAL
SOURCE OF CONTAM NANTS ON THE Sl GNETICS SI TE.

ALL STCRAGE AND TREATMENT FACI LI TI ES HAVE BEEN UPDATED AND EI THER RELOCATED ABOVE GROUND CR
DOUBLY CONTAI NED. HAZARDOUS NMATERI ALS FROM OTHER NEARBY SI GNETI CS FACI LI TIES ARE STORED AT THE
811 E. ARQUES SITE, UNDER THE AUTHORI TY OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT ( RCRA),
PRI OR TO CFFSI TE DI SPCSAL AT AN APPRCPRI ATE COMVERCI AL DI SPOSAL FACI LI TY. RECENT FACILITY

I NSPECTI ONS AND REPORTI NG | NDI CATE THAT THE FACILITY IS I N COWPLI ANCE W TH THE REQUI REMENTS CF
I TS RCRA PERM T.

2.1.3 TRWCOPERABLE UNI T

I NI TI AL OPERATI ON AS AN | NDUSTRI AL FACI LI TY BEGAN I N 1968 WHEN AEROTECH | NDUSTRI ES BEGAN
ASSEMBLI NG AND TESTI NG M CROMVE COWPONENTS AT THIS SITE. THE FI RST SEM CONDUCTOR NMANUFACTURI NG
BEGAN IN 1970. AEROTECH | NDUSTRI ES AND TH S SI TE WERE ACQUI RED BY TRW M CROMVE | N 1974 AND WAS
OPERATED BY TRW M CROMVE FROM JULY 1974 TO AUGUST 1986. THE PROPERTY WAS PURCHASED BY TECH
FACILITY 1, INC |IN 1987. SOVE ASSETS AT TH' S SI TE WERE ACQUI RED BY FEI M CROMVE, INC. IN JULY
1987. THE MANUFACTURI NG FACI LI TY I'S CURRENTLY CPERATED BY FEI M CROMVE, | NC

WH LE PROCESSES HAVE VARl ED THROUGHQUT THE H STORY OF THE SI TE, CHEM CAL USAGE HAS REVAI NED
RELATI VELY CONSTANT.  SOLVENTS, METALS, AND ACI DS HAVE BEEN | NVOLVED | N THE MANUFACTURI NG
PROCESS. FEI M CROMVE | S CURRENTLY MANUFACTURI NG ELECTRONI C COVPONENTS AT THE FACI LI TY.

AS A RESULT OF RESPONSES TO AN | NFOCRVATI ON QUESTI ONNAI RE REGARDI NG UNDERGROUND TANKS

I NVESTI GATI ON OF POLLUTI ON AT THE 825 STEWART DRI VE SI TE WAS | NI TI ATED 1983 AT THE REQUEST COF
BOARD STAFF. THE I NI TI AL PHASE COF | NVESTI GATI ON PRODUCED EVI DENCE OF SO L POLLUTION WTH A
VARl ETY OF VOLATILE ORGANI C CHEM CALS (VOCS). | NVESTI GATI ON AT THE SI TE HAS FOCUSED ON THE
LOCATI ON OF AN UNDERGROUND SOLVENT STCRAGE TANK AND ACI D NEUTRALI ZATI ON SYSTEM



ADDI TI ONAL SO L WORK WAS COVPLETED I N 1983 AND | NI TI AL GROUNDWATER | NVESTI GATI ON BEGAN I N JULY
1983. IN ADDI TI ON TO VOCS, METALS WERE DETECTED I N SO L NEAR THE ACI D NEUTRALI ZATI ON SYSTEM A
MORE COVPREHENSI VE SO L | NVESTI GATI ON WAS COVPLETED | N 1988 TO ADDRESS PCSSI BLE POLLUTED SO L
THAT M GHT STILL REVAIN NEAR THE | DENTI FI ED PO NT SOURCES. ALL UNDERGROUND STCRACGE AND
TREATMENT SYSTEMS FOR SCLVENTS AND ACI DS HAVE BEEN REMOVED AND REPLACED W TH ABOVE GRCOUND
SYSTEMS.

2.2 H STORY OF SITE | NVESTI GATI ONS

I NI TI AL | NVESTI GATI ONS AT ALL THREE | NDUSTRI AL SI TES VERE | NI TI ATED AS A RESULT OF AN

I NFORVATI ON QUESTI ONNAI RE REGARDI NG UNDERGROUND TANKS. THI'S QUESTI ONNAI RE WAS MAI LED BY THE
RWXCB TO OVER 2000 | NDUSTRI AL FACI LI TTES I N SANTA CLARA COUNTY AS A FOLLOW UP TO THE DI SCOVERY
OF GROUNDWATER CONTAM NATI ON AT OTHER SI TES I N SANTA CLARA COUNTY.

THE SI TES WERE PROPOSED FCOR | NCLUSI ON ON THE NATI ONAL PRIORI TY LI ST OR SUPERFUND LI ST BETWEEN
1984 AND 1988. AS REQUI RED BY SUPERFUND PRCPCSED FI NAL REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY
STUDY REPORTS (RI/FS) WERE SUBM TTED ON BEHALF OF AMD, TRW AND S| GNETI CS (THE COWPANIES) I N
JANUARY 1991. FINAL RI/FS REPORTS WERE SUBM TTED I N MARCH 1991. THE REG ONAL WATER QUALI TY
CONTROL BQOARD ( RWQCB) ADOPTED AN ORDER APPROVI NG THE JONT RI/FS AND A FI NAL REMEDI AL ACTI ON
PLAN THAT WLL ENCOVWPASS CLEANUP AT THE FOUR CPERABLE UNI TS | NCLUDI NG AMD, SI GNETICS, TRW

M CROMVE AND THE OFFSI TE AREA.

2.2.1 AVD CPERABLE UNI'T

TWD PCSSI BLE SOURCES OF POLLUTI ON HAVE BEEN | DENTI FI ED AT THE AMD 901/902 OUJ. THESE | NCLUDE

ACI D NEUTRALI ZATI ON SYSTEMS SOQUTH OF THE AMD 902 BU LDI NG AND NORTH OF AMD 901 (FIGURE 8). SAL
PCLLUTI ON WAS THE H GHEST NEAR THE AMD 901 ACI D NEUTRALI ZATI ON SYSTEM DURI NG REMOVAL OF THE
SYSTEM SO L WTH UP TO 186, 000 UG KG OF TRI CHLORCETHYLENE (TCE) WAS EXCAVATED. DUE TO

PROXIM TY OF THE BU LDI NG NOT ALL OF THE PCLLUTED SO L COULD BE REMOVED FROM THE SOUTHERN

PORTI ON OF THE EXCAVATI ON.

ADDI TI ONAL | NVESTI GATI ON OF SOURCE AREA SOl L WAS COWPLETED IN 1988. TH' S | NVESTI GATI ON CONFI RVED
THE PRESENCE OF POLLUTED SO L BENEATH THE EXCAVATI ON FOR THE ACI D NEUTRALI ZATI ON SYSTEM REMOVED
NEAR THE AMD 901 BUI LDING THE MAXI MUM CONCENTRATI ONS DETECTED I N SO L | NCLUDE 242, 000 UG L OF
1, 2- DI CHLOROBENZENE (DCB), 35,000 UG L OF TETRACHLOROETHYLENE (PCE), 80,000 UG L OF TCE, AND 72
UG L OF 1,1- DI CHLORCETHYLENE (1, 1-DCE). THE ESTI MATED VOLUME OF SO L REMAINING IN TH' S AREA
CONTAI NI NG LEVELS OF TOTAL VOCS H GHER THAN 1 PPM |'S 37 CUBI C YARDS.

AN ACI D NEUTRALI ZATI ON SYSTEM WAS ALSO REMOVED FROM THE VICINITY OF AVMD 902 IN 1984. THE

MAXI MUM CONCENTRATI ON OF SO L PCLLUTI ON DETECTED DURI NG THE | NVESTI GATI ON OF THE NEUTRALI ZATI ON
SYSTEM WAS 1200 UG KG OF TCE, DI RECTLY BENEATH THE FORMER TANK LOCATION.  NO OTHER SO L

PCOLLUTI ON ABOVE 100 UG KG WAS DETECTED DURING THI 'S REMOVAL ACTI ON.  BASED ON ANALYSIS OF SO L
FOLLOWN NG THE EXCAVATI ON AND CONCENTRATI ONS OF POLLUTANTS | N GROUNDWATER | N THE AREA OF THE
EXCAVATI ON NO ADDI TI ONAL | NVESTI GATI ON OF THE AVD 902 SOURCE AREA WAS REQUI RED.

2.2.2 SIGNETICS CPERABLE UNI'T

I'NI TI AL | NVESTI GATI ON AT THE SI TE BEGAN I N FEBRUARY 1982 W TH THE DETECTI ON OF A LEAK I N AN
UNDERGROUND WASTE SOLVENT STORACE TANK. THE PRESENCE OF CONTAM NATED SO L WAS VERI FI ED DURI NG
THE TANK REMOVAL. FOLLOW NG ADDI Tl ONAL | NVESTI GATI ON OF THE SI GNETI CS MAI N CAMPUS FACI LI TY (440
WOLFE, 815 ARQUES, 830 ARQUES) THE WASTE SCLVENT TANK AREA HAS BEEN | DENTI FI ED AS THE PRI NCl PAL
SOURCE OF SO L AND GROUNDWATER CONTAM NANTS ON THE Sl GNETI CS SI TE.

FOLLON NG THE DI SCOVERY OF THE LEAK IN THE WASTE SOLVENT TANK WEST CF THE 811 E. ARQUES BUI LDI NG
A SYSTENMATI C REVI EW OF POTENTI AL SQURCE AREAS WAS COWPLETED. FI VE PGOSSI BLE SOURCE AREAS VERE

I NVESTI GATED | N DETAIL AND A MORE W DE RANG NG SO L GAS SURVEY WAS COWPLETED | N AN ATTEMPT TO
LOCATE A PCSSI BLE UNKNOAN SOURCE. THE AREAS | NVESTI GATED | NCLUDE THE FCRVER UNDERGROUND WASTE
SOLVENT STORACE TANK, THE 440 WOLFE FACILITY, MAIN CAMPUS DI ESEL TANKS, MAI N CAMPUS WASTEWATER
NEUTRALI ZATI ON TANKS, AND THE FORMER LOCATI ON OF WASTEWATER NEUTRALI ZATI ON TANKS NORTH OF THE
811 ARQUES FACILITY (FIGURE 9). |IN ADDITION A SO L GAS SURVEY WAS COWPLETED IN THE VICINITY OF
THE 815 STEWART DRI VE BUI LDI NG

THE RESULTS OF THESE | NVESTI GATI ONS HAVE | DENTI FI ED TWD PROBABLE SOURCE AREAS OF VCOLATI LE



ORGANI C CHEM CALS (VOCS) WTH N THE SIGNETICS QU, THE FORVER UNDERGROUND WASTE SCLVENT TANK AREA
AND THE FORMER 811 ARQUES WASTEWATER NEUTRALI ZATI ON TANK AREA. BASED ON THE RESULTS OF THESE
I NVESTI GATI ONS OTHER SOURCE AREAS ARE NOT ANTI Cl PATED.

2.2.3 TRWCOPERABLE UNI T

AS A RESULT OF RESPONSES TO AN | NFORVATI ON QUESTI ONNAI RE REGARDI NG UNDERGROUND TANKS CI RCULATED
BY THE RWQCB, | NVESTI GATI ON OF POLLUTI ON AT THE 825 STEWART DRI VE SI TE WAS | NI TI ATED | N 1983 AT
THE REQUEST OF BOARD STAFF. THE I NITIAL PHASE OF | NVESTI GATI ON PRODUCED EVI DENCE OF SO L
POLLUTI ON WTH A VARI ETY OF VOLATI LE ORGANI C CHEM CALS (VOCS). | NVESTI GATI ON AT THE SI TE HAS
FOCUSED ON THE LOCATI ON OF AN UNDERGROUND SOLVENT STORAGE TANK AND ACI D NEUTRALI ZATI ON SYSTEM
(FI GURE 10).

ADDI TI ONAL SO L WORK WAS COVPLETED I N 1983 AND | NI TI AL GROUNDWATER | NVESTI GATI ON BEGAN I N JULY
1983. IN ADDI TI ON TO VOCS, METALS WERE DETECTED I N SO L NEAR THE ACI D NEUTRALI ZATI ON SYSTEM A
MORE COVPREHENSI VE SO L | NVESTI GATI ON WAS COVPLETED | N 1988 TO ADDRESS PCSSI BLE POLLUTED SO L
THAT M GHT STILL REVAIN NEAR THE | DENTI FI ED PO NT SOURCES. THE EXCAVATI ON WAS EXPANDED TO THE
LIMTS ALLOWED BY THE PROXIM TY CF THE BU LDING TH S AREA WAS | DENTI FIED AS A PO NT SOURCE FOR
CHEM CALS THAT RESULTED | N GROUNDWATER PCLLUTI ON.

ADDI TI ONAL | NVESTI GATI ON WAS COVPLETED | N 1988, AS REQU RED UNDER RWQCB ORDER 88-015, SINCE SOVE
CONTAM NATED SO L WAS LEFT | N PLACE NEAR THE FORVER LOCATI ON OF THE UNDERGROUND WASTE SOLVENT
STORAGE TANK. THE MAXI MUM CONCENTRATI ON OF TOTAL VOCS DETECTED | N THE VADOSE ZONE NEAR THE
SOLVENT STCRACGE TANK WAS ABQUT 4 PPM  THE MAXI MUM CONCENTRATI ON OF TOTAL VOCS | N SATURATED ZONE
SOL INTH S AREA WAS APPROXI MATELY 34 PPM BASED ON THESE ESTI MATES, AND MAKI NG LI BERAL
ASSUMPTI ONS REGARDI NG CONCENTRATI ON AND VOLUME, | T IS ESTI MATED THAT THE VADOSE AND SATURATED
SO LS IN TH S AREA CONTAI N AT MOST THREE POUNDS CF TCE

SO L | NVESTI GATI ON NEAR AN UNDERGROUND, ACI D NEUTRALI ZATI ON SYSTEM (ANS) WAS ALSO CARRI ED OQUT
DURI NG THE CLOCSURE OF THE SYSTEM I N 1986. SOVE SO L SAMPLES CONTAI NED ELEVATED LEVELS CF
METALS, HOMEVER NO ELEVATED LEVELS OF VOCS WERE DETECTED DURI NG THI S | NVESTI GATION.  THI S AREA
I'S NOT CONSI DERED A SOURCE AREA FOR PCOLLUTANTS CURRENTLY DETECTED I N THE GROUNDWATER

EXTRACTI ON TESTS ON SO L FROM THE ANS EXCAVATI ON AREA | NDI CATE THAT THE | NORGANI CS WOULD NOT BE
EXPECTED TO | MPACT GROUNDWATER

2.3 H STORY OF ENFORCEMENT ACTI ONS

THE THREE | NDUSTRI AL SI TES HAVE BEEN PROPCSED CR | NCLUDED ON THE NATI ONAL PRI ORI TI ES LI ST (NPL)
AND HAVE BEEN REGULATED BY REG ONAL BCARD ORDERS AS SEPARATE ENTI TIES, AS | NDI CATED HEREI N:

2.3.1 AVD CPERABLE UNI' T

A. CCTOBER 1984 SI TE PROPOSED FCOR | NCLUSI ON ON
THE NATIONAL PRI ORI TIES LI ST (NPL)

B. SEPTEMBER 1985 WASTE DI SCHARGE REQUI REMENTS ADCPTED
C. JUNE 1986 SI TE FORVALLY ADDED TO THE NPL

D. DECEMBER 1987 SI TE CLEANUP REQUI REMENTS ADCPTED

E. APRIL 1989 RWXCB CORDER #89-56, REVI SED SI TE

CLEANUP REQUI REMENTS ADOPTED,
APPROVI NG RI / FS WORKPLAN AND
ASSCCI ATED TASKS,

F. JUNE 1991 RWXCB ORDER #91-102, REVI SED SI TE
CLEANUP REQUI REMENTS, APPROVI NG
THE R/ FS AND PROPCSED PLAN ADOPTED.



2.3.2 SIGNETICS CPERABLE UNI'T

A APRIL 16, 1983

B. OCTCBER 1984

C. SEPTEMBER 18, 1985

D. DECEMBER 16, 1987

E. JULY 20, 1988

F. APRIL 1989

G JULY 1989

H. OCTOBER 1989

I. JUNE 1991

2.3.3 TRWCOPERABLE UNI T

A. JUNE 1984

B. OCTCBER 1985

C. JANUARY 1988

D. JUNE 1988

E. APRIL 1989

F. SEPTEMBER 1989

G FEBRUARY 1990

H JUNE 1991

#CORE
3.0 COWUN TY RELATI ONS

3.1 COWUNI TY | NVOLVEMENT

WASTE DI SCHARGE REQUI REMENTS ADCPTED,

SI TE PROPOSED FCOR | NCLUSI ON ON
THE NATIONAL PRI ORI TIES LI ST (NPL),

WASTE DI SCHARGE REQUI REMENTS ADCPTED,
SI TE CLEANUP REQUI REMENTS ADOCPTED,

WASTE DI SCHARGE REQUI REMENTS
ADOPTED APPROVI NG RI / FS WORKPLAN
AND RELATED TASKS,

RWXCB CORDER #89- 058 REVI SED SI TE
CLEANUP REQUI REMENTS ADOPTED,
APPROVI NG RI / FS WORKPLAN AND
RELATED TASKS.

WASTE DI SCHARGE REQUI REMENTS AMENDED,

EPA DRCOPS PROPCSAL TO | NCLUDE
SI GNETI CS ON THE NPL,

RWXCB ORDER #91-104, REVI SED SI TE
CLEANUP REQUI REMENTS, APPROVI NG
THE R/ FS AND PROPCSED PLAN ADOPTED.

CLEANUP AND ABATEMENT ORDER | SSUED

WASTE DI SCHARGE REQUI REMENTS ADCPTED

SI TE CLEANUP REQUI REMENTS ADOPTED

SI TE PROPOSED FCOR | NCLUSI ON ON
THE NATIONAL PRI ORI TIES LI ST (NPL).

RWXCB CORDER #89- 057 REVI SED SI TE
CLEANUP REQUI REMENTS ADOPTED,
APPROVI NG RI / FS WORKPLAN AND
RELATED TASKS.

REI SSUED WASTE DI SCHARGE
REQUI REMENTS ADOPTED
SI TE FORVALLY ADDED TO THE NPL

RWXCB ORDER #91-103, REVI SED SI TE
CLEANUP REQUI REMENTS, APPROVI NG
THE R/ FS AND PROPCSED PLAN ADOPTED.

AN AGGRESSI VE COMMUNI TY RELATI ONS PROGRAM HAS BEEN ONGO NG FOR ALL SANTA CLARA VALLEY SUPERFUND
SITES, | NCLUDI NG AMD 901/902, SIGNETICS AND TRW M CROMVE. THE BOARD PUBLI SHED A NOTI CE | N THE
SAN JOSE MERCURY NEWS ON MARCH 13, 20, AND 27, 1991, ANNOUNCI NG THE PROPOSED FI NAL CLEANUP PLAN
AND CPPCRTUNI TY FOR PUBLI C COMMENT AT THE BOARD HEARI NG OF MARCH 20, 1991 | N QAKLAND, AND



ANNCUNCI NG THE OPPORTUNI TY FOR PUBLI C COMVENT AT AN EVEN NG PUBLI C MEETI NG TO BE HELD AT THE
VESTI NGHOUSE AUDI TORI UM BRI TTON AT EAST DUANE AVENUE, IN THE CI TY OF SUNNYVALE ON THURSDAY
MARCH 28, 1991. BASED ON COVMUNI TY RESPONSE THE 30 DAY COMMENT PERI CD FROM MARCH 20, 1991
THROUGH APRIL 19, 1991 WAS EXTENDED AN ADDI TI ONAL 30 DAYS THROUGH MAY 20, 1991.

I N RESPONSE TO COMVENTS RECEI VED AT THE MARCH 20, 1991 MEETI NG AN ADDI TI ONAL MEETI NG WAS HELD
IN EARLY MAY. THE INITIAL FOCUS OF TH S MEETI NG WAS ON PARENTS OF CHI LDREN UTI LI ZI NG THE SAN
M GUEL SCHOOL FACI LI TIES. AFTER FURTHER DI SCUSSI ON W TH OTHER COMMUNI TY MEMBERS THE FOCUS OF
THE MEETI NG WAS BROADENED TO | NCLUDE THE SURROUNDI NG COMMUNI TY. FOLLOW NG THI S MEETI NG SEVERAL
ADDI TI ONAL | NFORMAL MEETI NGS WERE HELD W TH COVMUNI TY MEMBERS AND GROUPS DURI NG THE EXTENDED
PUBLI C COMVENT PERI OD.

ADDI TI ONAL COMVENTS REGARDI NG THE PRCOPCSED CLEANUP PLAN WERE RECElI VED AT THE RWQCB MEETI NG JUNE
19, 1991. THESE COMMVENTS EMPHASI ZED CI TI ZENS CONCERN REGARDI NG VAPCR EM SSI ON | N THE OFFSI TE
AREA AND THE | MPACT OF THE SUPERFUND STATUS OF THE OFFSI TE AREA ON LOCAL PROPERTY VALUES.

3.2 FACT SHEETS

FACT SHEETS WERE NMAI LED TO | NTERESTED RESI DENTS, LOCAL GOVERNMENT CFFI CI ALS, AND MED A
REPRESENTATI VES. FACT SHEET 1, MAILED IN DECEMBER 1989, SUMVARI ZED THE POLLUTI ON PROBLEM THE
RESULTS OF | NVESTI GATI ONS TO DATE, AND THE | NTERI M REMEDI AL ACTI ONS. FACT SHEET 2, MAILED IN
MARCH 1991, DESCRI BED THE CLEANUP ALTERNATI VES EVALUATED, EXPLAI NED THE PROPOSED FI NAL CLEANUP
PLAN, ANNCUNCED OPPORTUNI Tl ES FOR PUBLI C COMVENT AT THE BOARD HEARI NG CF MARCH 20, 1991 IN
QAKLAND AND THE PUBLI C MEETI NG OF MARCH 28, 1991 | N SUNNYVALE AND DESCRI BED THE AVAI LABI LI TY OF
FURTHER | NFOCRVATI ON AT THE CI TY OF SUNNYVALE LI BRARY AND THE REG ONAL BOARD COFFI CES.

FACT SHEET 3, A SUMVARY AND REFI NEMENT CF FACT SHEET 2, WAS HAND DELI VERED TO ALL RESI DENCES I N
THE OFFSI TE AREA I N EARLY MAY TO ANNOUNCE THE MAY 7 MEETI NG AT THE SAN M GUEL SCHOOL. FACT
SHEET 4 DESCRI BI NG THE FI NAL PROPCSED PLAN AND CONTAI NI NG A SUMVARY OF RESPONSES TO KEY

COVMMIUNI TY | SSUES WAS HAND DELI VERED TO ALL RESI DENCES | N THE OFFSI TE AREA AND MAI LED TO A 400
PERSON MAI LING LI ST I N EARLY JUNE.

#SRRO
4.0 SCOPE AND ROLE OF THE RESPONSE ACTI ON

4.1 SCOPE OF THE RESPONSE ACTI ON

THE REMEDI ES SELECTED AND DESCRIBED I N THI'S ROD | NCLUDE THE EXI STI NG | NTERI M REMEDI AL MEASURES.
THE | NTERI M REMEDI AL MEASURES HAVE | NCLUDED THE REMOVAL CF LEAKI NG UNDERGROUND TANKS, ACI D
NEUTRALI ZATI ON SYSTEMS5, AND SOMVE CONTAM NATED SO LS, CONTAI NVENT AND EXTRACTI ON OF CONTAM NATED
GROUNDWATER, AND TREATMENT OF EXTRACTED GROUNDWATER. THE REMEDI ES SELECTED AND | NTERI M REMEDI AL
MEASURES TO DATE ARE EXPLAI NED BY OPERABLE UNI T I N THE FOLLOWN NG SECTI ONS.

4.1.1 AVD OPERABLE UNI T
4.1.1.1 AVD | NTERI M REMEDI AL MEASURE

ONSI TE | NTERI M REMEDI AL ACTI ONS BEGAN I N 1983 WTH THE REMOVAL OF THE ACI D NEUTRALI ZATI ON SUWP
AND ABQUT 103 CuUBI C YARDS COF SO L AT AVD 901. NOT ALL OF THE PCLLUTED SO L WAS REMOVED DUE TO

POSSI BLE STRUCTURAL DAMVAGE TO AMD 901. |IN 1984, THE ACI D WASTE NEUTRALI ZATI ON SUVP AND ABOUT

114 CUBI C YARDS OF SO L WERE REMOVED FROM THE VICI NI TY OF BUI LDI NG 902.

REMEDI ATI ON OF THE GROUNDWATER BEGAN IN 1984 W TH THE | NSTALLATI ON OF TWDO DEWATERI NG SUVPS AND
ONE EXTRACTI ON WELL TO CONTAI N THE ONSI TE PCLLUTI ON. ONE SUWP EXTRACTS WATER FROM THE SHALLOW A
AQUI FER, THE OTHER TWD SYSTEMS EXTRACT WATER FROM THE Bl AQUI FER.  THREE ADDI TI ONAL EXTRACTI ON
WELLS WERE | NSTALLED I N 1988 TO ENHANCE THE CONTAI NVENT OF THE GROUNDWATER POLLUTI ON I N THE B2
AQUI FER.  THE EXTRACTED GROUNDWATER | S TREATED BY AN Al R STRI PPER W TH VAPOR- PHASE GAC EM SSI ON
CONTROL, AND ALL OF THE EFFLUENT |S REUSED AS PROCESS WATER AT THE AMD 901/902 FACILITY. FIGURE
11 SHOAS THE LAYQUT OF THE GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM

4.1.1.2 AVD SELECTED REMEDY

EXCAVATI ON AND OFFSI TE TREATMENT AND DI SPCSAL | S THE SELECTED REMEDY FCR THE 37 CUBI C YARDS COF



CONTAM NATED SO L THAT REMAI NS BENEATH AMD BUI LDI NG 901. THE SELECTED REMEDY FCR THE AMD ONSI TE
GROUNDWATER |'S THE CONTI NUATI ON OF THE PRESENT GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM
I N\VOLVI NG Al R STRI PPI NG W TH CARBON ADSCRPTI ON OF THE OFFGAS AS PERM TTED BY THE BAAQWD.

THE TREATED GROUNDWATER |'S CURRENTLY REUSED AS PROCESS WATER BY THE MANUFACTURI NG FACI LI TY. ALL
I NDUSTRI AL PROCESS WATER | S DI SCHARGED TO THE SANI TARY SEVER, AND THUS | NDI RECTLY TO THE

PUBLI CLY OANNED TREATMENT WORKS (POTW. TH' S DI SCHARGE |'S CONTROLLED BY A PERM T FROM THE POTW
AND | S SUBJECT TO EPA PRETREATMENT REGULATI ONS. THE DI SCHARCE TO SURFACE WATER FROM THE POTWI S
ALSO CONTROLLED BY AN NPDES PERM T. THE POTW HAS OPERATED WTHI N ALL LIM TS SET BY THE NPDES
PERM T.

THE MANUFACTURI NG OPERATI ON W LL BE ELI M NATED AT THE AVD 901/902 FACI LITY IN THE NEAR FUTURE
AND AMD HAS APPLI ED FOR AN NPDES PERM T FOR THE DI SCHARCE OF THE TREATED EFFLUENT FROM THE
GROUNDWATER TREATMENT SYSTEM  NO PERM T HAS BEEN | SSUED AND DI SCHARGE LI M TS HAVE NOT BEEN
ESTABLI SHED. | T | S PROBABLE THAT THE DI SCHARGE LIM TS WLL BE SIMLAR TO THOSE RECENTLY
ESTABLI SHED FCR THE AMD 915 FACILITY INCLUDED IN TH' S ROD AS TABLE 3. A DEED RESTRI CTION WLL
BE | NCLUDED | N THE REMEDY TO PRCHI BI T THE | NSTALLATI ON OF ONSI TE WELLS UNTI L THE GROUNDWATER
REMEDI ATI ON | S COVPLETED.

4.1.2 SIGNETICS CPERABLE UNI' T
4.1.2.1 SIGNETICS | NTERI M REMEDI AL MEASURE

CONTAM NATED SO L HAS BEEN REMOVED FROM THREE SEPARATE LOCATI ONS, AN UNDERGROUND SCLVENT STORAGE
TANK LOCATED WEST OF THE 811 E. ARQUES BU LDI NG A WASTE WATER NEUTRALI ZATI ON TANK AREA, ALSO
NORTH OF THE 811 E. ARQUES BU LDING AND SO L REMOVED DURI NG THE CONSTRUCTI ON OF THE EXTRACTI ON
TRENCH AT SI GNETICS' 440 WOLFE FACI LI TY. APPROXI MATELY 4, 720 CUBI C YARDS OF SO L WAS REMOVED
FROM THE AREA OF THE WASTE SOLVENT STCRACGE TANK AREA | N 1983. THE VOLUME REMOVED FROM THE
WASTEWATER TANK AREA | S UNKNOWN, HOWNEVER, BASED ON ANALYSES OF SO L FROM THE EXCAVATION, IT
APPEARS THAT ALL SO L ABOVE 1 PPM TOTAL VOCS WAS REMOVED FROM THI S AREA.  THE SO L REMOVED FROM
THE AREA OF THE 440 WOLFE TRENCH IS | NSI GNI FI CANT AND DCES NOT REPRESENT SO L REMOVAL FROM A
SOURCE AREA.

PREVI QUS SO L | NVESTI GATI ONS HAVE NOT DOCUMENTED A SOURCE AREA FOR THE ELEVATED LEVELS CF
CONTAM NANTS DETECTED I N VELLS NORTH OF THE 811 ARQUES BU LDI NG BASED ON RESULTS OF A 1988
SO L VAPCR EXTRACTI ON TEST, THREE ADDI TI ONAL VAPCR EXTRACTI ON WELLS WERE | NSTALLED I N 1989 AND
THE SYSTEM CONTI NUES TO CPERATE.

S| GNETI CS OPERATES SI X SEPARATE GROUNDWATER EXTRACTI ON SYSTEMS IN THE VI NI TY CF 811 E. ARQUES
(FIGURE 12). IN 1982, INITIAL EXTRACTI ON OF GROUNDWATER I N THE A AQUI FER BEGAN SHORTLY AFTER
THE DI SCOVERY OF PCLLUTION. TH S WAS ACCOWVPLI SHED W TH THE BASEMENT DEWATERI NG SUMPS

SURROUNDI NG THE 440 WOLFE BU LDI NG DOANGRADI ENT CF 811 E. ARQUES. SIM LAR SYSTEMS ALSO OPERATE
I'N THE NORTHERN PORTI ON OF THE 811 BUI LDI NG AND THE WASTEWATER TREATMENT BUI LDI NG

THREE OTHER EXTRACTI ON SYSTEMS WERE DESI GNED AND | NSTALLED SPECI FI CALLY TO CONTAI N PCLLUTED
GROUNDWATER TO THE SI GNETI CS PROPERTY. AN EXTRACTI ON TRENCH SYSTEM WAS | NSTALLED IN THE A
AQUI FER NORTH OF 440 WOLFE RQOAD I N 1984 AND OPERATI ON BEGAN I'N 1985. COPERATION OF THI S TRENCH
HAS BEEN CONTI NUOUS W TH THE EXCEPTI ON OF MAI NTENANCE. DUE TO LOW WATER LEVELS RESULTI NG FROM
THE DROUGHT AND LONG TERM GROUNDWATER W THDRAWAL, THE SYSTEM HAS BEEN OPERATI NG CYCLI CALLY.

AN EXTRACTI ON TRENCH WAS | NSTALLED I N THE A AQUI FER NORTH OF THE 811 E. ARQUES BU LDI NG I N 1984.
THE | NTENT OF THI'S TRENCH WAS TO | NTERCEPT POLLUTED GROUNDWATER THAT MAY HAVE COME | N CONTACT
WTH THE POLLUTED SO L REMAINING I N PLACE AT THE 811 SITE. AFTER AN I NI TIAL PERI OD OF EFFECTI VE
RECOVERY OF PCOLLUTED GROUNDWATER, THI S TRENCH BECAME | NEFFECTI VE. TH S | S AGAIN AN EFFECT OF
THE LONWATER LEVELS RESULTI NG FROM THE CURRENT DROUGHT.

THE TH RD GROUNDWATER EXTRACTI ON SYSTEM CONSI STS OF A SERIES OF SI X VEELLS NORTH OF THE SI GNETI CS
FACILITY AT 815 E. STEWART DRI VE. TH S SYSTEM WAS | NTENDED TO PREVENT FURTHER M GRATI ON COF
POLLUTED GROUNDWATER DOANGRADI ENT TO THE NORTH ACROSS THE SI GNETI CS PRCPERTY BOUNDARY. THE
SYSTEM CONSI STS OF THREE A AQUI FER VELLS, ONE Bl AQUI FER VEELL, AND TWD B2 AQUI FER VELLS.

OPERATI ON CF THI S SYSTEM BEGAN | N 1987 AND, W TH THE EXCEPTI ON OF DOMNTI ME FOCR MAI NTENANCE
OPERATI ON, HAS BEEN CONTI NUOUS TO DATE. EXTRACTI ON RATES FROM THE B2 AQUI FER VERE | NCREASED | N
1990.



ALL EXTRACTED GROUNDWATER |'S TREATED BY A COWON TREATMENT SYSTEM UTI LI ZI NG Al R STRI PPI NG AND
CARBON ADSCRPTI ON ON Al R STRI PPER OFFGAS AND AS FI NAL PQLI SH ON THE WATER.  THE TREATMENT SYSTEM
IS LOCATED AT THE 440 WOLF ROAD BUI LDING  THE TREATED GROUNDWATER |'S CURRENTLY 100 PERCENT
REUSED AS | NDUSTRI AL PROCESS WATER CR FCR NONPOTABLE USES. | N THE EVENT OF TEMPORARY PLANT
SHUTDOWN THE WATER W LL BE DI SCHARGED TO SURFACE WATERS FOLLOW NG TREATMENT UNDER AN NPDES

DI SCHARCGE PERM T.

4.1.2.2 SIGNETI CS SELECTED REMEDY

THE SELECTED REMEDY FOR THE SI GNETI CS PROPERTY COMBI NES SO L AND GROUNDWATER CLEANUP MEASURES
AND EXPANDS THE EXI STI NG | NTERI M REMEDI AL MEASURE' S SYSTEMS.  GROUNDWATER EXTRACTI ON FROM THE A
AND B AQUI FERS W LL BE ENHANCED BY THE | NSTALLATI ON OF SOVE ADDI TI ONAL EXTRACTI ON VELLS AND AN

I NCREASED PUMPI NG RATE AT THE 440 WOLF EXTRACTI ON TRENCH. THE SO L VAPCR EXTRACTI ON SYSTEM W LL
ALSO BE EXPANDED BY THE ADDI TI ON OF AT LEAST FOUR MORE VAPCR EXTRACTI ON VELLS. THE VACUUM PUMPS
AND THE CARBON TREATMENT UNI TS WOULD BE EXPANDED TO ACCOVMODATE THE ADDI TI ONAL VELLS. DEED
RESTRI CTI ONS WLL PROH BI T THE | NSTALLATI ON OF DRI NKI NG WATER WELLS UNTIL THE REMEDI ATION | S
COVPLETED.

THE DI SCHARGE TO SURFACE WATER | S CONTROLLED BY NPDES PERM T NO CA0028720. THE LIMTS FOCR TH' S
DI SCHARCE | NCLUDES | NSTANTANEQUS MAXI MUM LIM TS FOR SPECI FI C CONTAM NANTS AND LIM TS FOR

RECEI VI NG WATERS | NCLUDI NG PH, NI TROGEN AND DI SSOLVED OXYGEN. TH S PERM T | NCLUDES LIM TS FOR
THE DI SCHARGE OF TWD WASTE STREAVS, ONE FROM A REVERSE OSMOSI S TREATMENT SYSTEM USED I N THE
MANUFACTURI NG PROCESS (WASTE 1) AND THE OTHER (WASTE 2) THE DI SCHARGE FROM THE GROUNDWATER
TREATMENT SYSTEM THE DI SCHARGE LI M TS WERE ESTABLI SHED FOLLOW NG EPA GUI DANCE AND REPRESENT THE
BEST AVAI LABLE TECHNOLOGY. A COWPLETE LIST OF DI SCHARGE LIM TS I'S | NCLUDED AS TABLE 1.

4.1.3 TRWOPERABLE UNI T
4.1.3.1 TRWINTERI M REMEDI AL MEASURE

I NTERI M ACTI ONS TO DEAL WTH SO L PCOLLUTI ON BEGAN I N 1983 WTH THE REMOVAL OF THE UNDERGROUND
WASTE SCLVENT STORAGE TANK AND SOMVE ASSCCI ATED POLLUTED SO L. ADDI TIONAL SO L WAS REMOVED FROM
TH' S SAME AREA IN 1984. ALL THE POLLUTED SO L COULD NOT BE REMOVED DUE TO THE PROXIM TY CF THE
FOUNDATI ON OF THE 825 STEWART BU LDI NG TO THE EXCAVATION. THE TOTAL SO L REMOVED FOR OFFSI TE

DI SPOSAL FROM THE SOLVENT TANK AREAS WAS 120 CUBI C YARDS. SO L PCOLLUTI ON NEAR THE WASTE SCLVENT
TANK WAS | NVESTI GATED AGAIN I N 1988 TO DETERM NE WHAT LEVELS OF SO L POLLUTI ON REMAIN I N PLACE
NEAR 825 STEWART. THE HI GHEST LEVELS OF SO L POLLUTI ON SAMPLED I N THE UNSATURATED ZONE BY THI S
I NVESTI GATI ON VERE 4 PPM TOTAL VOCS. LEVELS OF VOCS FOUND I N THE SATURATED ZONE WERE AS H GH AS
34 PPM

I NVESTI GATI ONS | N THE AREA OF THE UNDERGRCUND ACI D NEUTRALI ZATI ON SYSTEM AND | TS ASSOCI ATED
Pl PI NG SYSTEM WERE COVPLETED I N 1985 AND 1986. NO VOCS WERE DETECTED I N El THER AREA, HOWEVER
SOME AREAS COF POSSI BLE METALS POLLUTI ON WERE LOCATED.

INITIAL ACTI ONS TO DEAL W TH GROUNDWATER PCLLUTI ON AT THE TRW OPERABLE UNI T BEGAN I N 1984 W TH
THE | NSTALLATI ON OF AN EDUCTCR | N THE WASTE SCLVENT TANK EXCAVATI ON.  ADDI TI ONAL EXTRACTI ON
WELLS WERE CREATED I N 1984 BY THE CONVERSI ON OF SOVE EXI STI NG MONI TORI NG VEELLS. GROUNDWATER
EXTRACTI ON CURRENTLY | NVOLVES SEVEN EXTRACTI ON WELLS, THREE A ZONE WELLS, THREE Bl AQUI FER
VELLS, AND ONE B2 EXTRACTI ON WELL (FI GURE 13).

THE EXTRACTED GROUNDWATER | S TREATED BY AN Al R STRI PPI NG SYSTEM AT THE 825 STEWART SI TE.
UNCONTRCLLED Al R EM SSI ONS ARE CURRENTLY REGULATED BY A BAAQWD PERM T FCR THIS SITE. AFTER
TREATMENT, THE WATER IS RELEASED TO CALABAZAS CREEK UNDER AN NPDES PERM T.

4.1.3.2 TRW SELECTED REMEDY

THE SELECTED REMEDY FOR THE ONSI TE PLUVE AT TRW CONSI STS OF CONTI NUI NG W TH THE PRESENT
GROUNDWATER EXTRACTI ON AND Al R STRI PPER TREATMENT SYSTEM | F AIR EM SSI ONS EXCEED THOSE LEVELS
PERM TTED BY THE BAAQVD, Al R EM SSI ONS CONTRCL TECHNOLOGY WLL BE ADDED TO THE Al R STRI PPER
TREATED EFFLUENT W LL CONTI NUE TO BE DI SCHARGED TO CALABAZAS CREEK UNDER AN NPDES PERM T.

THE DI SCHARGE TO SURFACE WATER | S CONTROLLED BY NPDES PERM T NO CA0028886. THE LIMTS FOCR TH S
DI SCHARCE | NCLUDES | NSTANTANEQUS MAXI MUM LIM TS FOR SPECI FI C CONTAM NANTS AND LIM TS FOR



RECEI VI NG WATERS | NCLUDI NG PH, NI TROGEN AND DI SSOLVED OXYGEN. THE DI SCHARGE LI M TS WERE
ESTABLI SHED FOLLOW NG EPA GU DANCE AND REPRESENT THE BEST AVAI LABLE TECHNOLOGY. A COWPLETE LI ST
OF DI SCHARCE LIMTS I'S I NCLUDED AS TABLE 2.

4.1.4 OFFSI TE OPERABLE UNI T
4.1.4.1 OFFSI TE | NTERI M REMEDI AL MEASURE

TWD OFFSI TE GROUNDWATER CONTAI NVENT EXTRACTI ON SYSTEMS HAVE BEEN | NSTALLED (FI GURE 14). THE
DUANE AVENUE EXTRACTI ON SYSTEM CONSI STI NG OF NI NE EXTRACTI ON WELLS, |S LOCATED JUST SQUTH OF
DUANE AVENUE, APPROXI MATELY 1200 TO 2100 FEET DOMGRADI ENT (NORTH) OF AMD, SIGNETICS, AND TRW
FACILITIES. TH S EXTRACTI ON SYSTEM WAS | NSTALLED AND BEGAN OPERATI ON I N 1986. THE DUANE AVENUE
SYSTEM EXTRACTS WATER FROM THE A, Bl1, B2, B3, AND B4 AQU FERS.

A SECOND EXTRACTI ON SYSTEM CONSI STI NG OF FOURTEEN VELLS, ALONG ALVARADO AVENUE, APPROXI MATELY
2700 TO 4300 FEET DOMGRADI ENT (NORTH) OF THE AMD, SI GNETICS AND TRW FACI LI TI ES, WAS COWPLETED
IN 1988. CPERATI ON OF THE ALVARADO AVENUE SYSTEM BEGAN | N OCTOBER 1988. TH S SYSTEM EXTRACTS
WATER FROM THE A, Bl AND B2 AQUI FERS.

ALL EXTRACTED GROUNDWATER |'S TRANSFERRED BY A PI PI NG SYSTEM TO THE AMD 915 DEGUI GNE FACI LI TY
WHERE THE WATER | S TREATED BY AN Al R STRI PPER FOLLOWED BY A LI QUI D- PHASE GAC POLI SHER  ABQUT 30
PERCENT OF THE TREATED WATER | S USED AS PROCESS MAKE- UP WATER BY THE AMD 915 FACI LI TY AND THE
REVAI NDER |'S RELEASED TO A STORM DRAIN TRI BUTARY TO CALABAZAS CREEK UNDER AN NPDES PERM T.
UNCONTRCLLED Al R EM SSI ONS ARE CURRENTLY REGULATED BY A BAAQVD PERM T.

4.1. 4.2 OFFSI TE SELECTED REMEDY

THE SELECTED REMEDY FOR THE OFFSI TE COVM NGLED PLUME | NVOLVES THE EXPANSI ON OF THE CURRENT
EXTRACTI ON SYSTEM W TH SOVE ADDI TI ONAL WELLS AND A CONTI NUATI ON OF THE CURRENT Al R STRI PPER
TREATMENT SYSTEM THE AIR STRIPPER W LL | NCLUDE AIR EM SSI ONS CONTRCOL | F EM SSI ONS EXCEED
LEVELS PERM TTED BY THE BAAQWD. TREATED EFFLUENT W LL CONTI NUE TO BE REUSED AS MJCH AS PGCSSI BLE
W TH THE BALANCE BEI NG RELEASED TO CALABAZAS CREEK UNDER AN NPDES PERM T.

THE DI SCHARGE TO SURFACE WATER | S CONTROLLED BY NPDES PERM T NO CA0028797. THE LIMTS FCR TH' S
DI SCHARCE | NCLUDES | NSTANTANEQUS MAXI MUM LIM TS FOR SPECI FI C CONTAM NANTS AND LI M TS FOR

RECEI VI NG WATERS | NCLUDI NG PH, NI TROGEN AND DI SSOLVED OXYGEN. THE DI SCHARGE LI M TS WERE

ESTABLI SHED FOLLOW NG EPA GU DANCE AND REPRESENT THE BEST AVAI LABLE TECHNOLOGY. A COWPLETE LI ST
OF DI SCHARCE LIMTS I'S I NCLUDED AS TABLE 3.

4.2 ROLE OF THE RESPONSE ACTI ON

THE PURPCSE OF THE ACTI ONS AT AMY SI GNETI CS/ TRW IS TO CONTROL THE M GRATI ON OF POLLUTED
GROUNDWATER FROM THE SI TES AND TO CAPTURE AND REMEDI ATE EXI STI NG CONTAM NATED GROUNDWATER.  THE
I NTENT OF THESE ACTIONS | S TO EXPEDI TE CLEANUP OF GROUNDWATER AT THESE SI TES AND TO PREVENT
FURTHER MOVEMENT OF CONTAM NATED GROUNDWATER DOANGRADI ENT AND POTENTI AL VERTI CAL M GRATI ON | NTO
AQUI FERS THAT CURRENTLY SERVE AS DRI NKI NG WATER SOURCES.

THE | RV6 FOR GROUNDWATER HAVE CONTAI NED THE GROUNDWATER CONTAM NATI ON PLUME TO THE SI TES AND
GREATLY LI M TED THE LEADI NG EDGE | N THE OFFSI TE AREA.  VERTI CAL M GRATI ON HAS BEEN LI M TED AND
THE TOXICI TY, MOBILITY, AND VOLUVE OF CONTAM NANTS HAVE BEEN REDUCED. THE FINAL GOAL OF TH S
RESPONSE ACTION | S TO ALLOW THE FUTURE USE OF THE SHALLOW GROUNDWATER AS A PCSSI BLE SOURCE OF
DRI NKI NG WATER

#SSC
5.0 SUMWARY COF SI TE CHARACTERI STI CS

5.1 SOURCES COF CONTAM NATI ON
5.1.1 AVD SOURCE | NVESTI GATI ON
TWD PCSSI BLE SOURCES OF POLLUTI ON HAVE BEEN | DENTI FI ED AT THE AMD 901/902 OUJ. THESE | NCLUDE

ACI D NEUTRALI ZATI ON SYSTEMS SOQUTH OF THE AMD 902 BU LDI NG AND NORTH OF AMD 901 (Fl GURE 8).
ADDI TI ONAL | NVESTI GATI ON OF SOURCE AREA SO L WAS COVPLETED I'N 1988. TH S | NVESTI GATI ON



CONFI RVED THE PRESENCE OF POLLUTED SO L BENEATH THE EXCAVATI ON FCR THE ACI D NEUTRALI ZATI ON
SYSTEM REMOVED NEAR THE AMD 901 BUI LDING  THE MAXI MUM CONCENTRATI ONS DETECTED I N SO L | NCLUDE
242,000 UF L OF 1,2- DI CHLOROBENZENE (DCB), 35,000 UG L OF TETRACHLOROETHYLENE (PCE), 80,000 UG L
OF TCE, AND 72 UG L OF 1, 1- DI CHLORCETHYLENE (1,1-DCE). THE ESTI MATED VOLUMVE OF SO L REMAI NI NG
IN THI'S AREA CONTAI NI NG LEVELS OF TOTAL VOCS H GHER THAN 1 PPM IS 37 CUBI C YARDS.

AN ACI D NEUTRALI ZATI ON SYSTEM WAS ALSO REMOVED FROM THE VICINITY OF AVMD 902 IN 1984. THE

MAXI MUM CONCENTRATI ON OF SO L PCLLUTI ON DETECTED DURI NG THE | NVESTI GATI ON OF THE NEUTRALI ZATI ON
SYSTEM WAS 1200 UG KG OF TCE, DI RECTLY BENEATH THE FORMER TANK LOCATION.  NO OTHER SO L

PCOLLUTI ON ABOVE 100 UG KG WAS DETECTED DURING THI S REMOVAL ACTI ON.  BASED ON ANALYSI S OF SO L
FOLLON NG THE EXCAVATI ON AND CONCENTRATI ONS OF POLLUTANTS | N GROUNDWATER | N THE AREA OF THE
EXCAVATI ON NO ADDI TI ONAL | NVESTI GATI ON OF THE AVD 902 SOURCE AREA WAS REQUI RED.

A SO L GAS SURVEY WAS COWPLETED AROCUND THE AMD 901/902 BU LDI NGS | N OCTOBER 1989 TO ESTI MATE THE
POSSI BLE EXTENT OF SO L CONTAM NATI ON AND TO ATTEMPT TO LOCATE ANY UNDOCUMENTED SOURCE AREAS.
TCE WAS THE PREDOM NANT CONTAM NANT | N VADOSE ZONE SO L GAS RANG NG AS A HI GH AS 350 UG L AND
AVERAG NG 63 UG L IN 19 QUT OF 20 SAMPLE LOCATIONS. THE DI STRI BUTI ON OF SO L GAS CONTAM NATI ON
WAS NOT | NDI CATI VE OF ADDI TI ONAL SQURCE AREAS.

5.1.2 SIGNETI CS SQURCE | NVESTI GATI ON

FOLLON NG THE DI SCOVERY OF THE LEAK IN THE WASTE SOLVENT TANK WEST CF THE 811 E. ARQUES BUI LDI NG
A SYSTENMATI C REVI EW OF POTENTI AL SQURCE AREAS WAS COWPLETED. FI VE PGOSSI BLE SOURCE AREAS VERE

I NVESTI GATED | N DETAIL AND A MORE W DE RANG NG SO L GAS SURVEY WAS COWPLETED | N AN ATTEMPT TO
LOCATE A PCSSI BLE UNKNOAN SOURCE. THE AREAS | NVESTI GATED | NCLUDE THE FCORVER UNDERGROUND WASTE
SOLVENT STORACE TANK, THE 440 WOLFE FACILITY, MAIN CAMPUS DI ESEL TANKS, MAI N CAMPUS WASTEWATER
NEUTRALI ZATI ON TANKS, AND THE FORMER LOCATI ON OF WASTEWATER NEUTRALI ZATI ON TANKS NORTH OF THE
811 ARQUES FACILITY. |IN ADDITION A SOL GAS SURVEY WAS COVPLETED IN THE VI NI TY OF THE 815
STEWART DRI VE BUI LDI NG

THE RESULTS OF THESE | NVESTI GATI ONS HAVE | DENTI FI ED TWD PROBABLE SOURCE AREAS COF VCOLATI LE

ORGANI C CHEM CALS (VOCS) WTH N THE SIGNETICS QU, THE FORVER UNDERGROUND WASTE SCLVENT TANK AREA
AND THE FORMER 811 ARQUES WASTEWATER NEUTRALI ZATI ON TANK AREA (FI GURE 9). BASED ON THE RESULTS
OF THESE | NVESTI GATI ONS OTHER SOURCE AREAS ARE NOT ANTI Cl PATED.

5.1.3 TRW SCURCE | NVESTI GATI ON

TWO PCSSI BLE SOURCES OF PCLLUTI ON HAVE BEEN | DENTI FI ED AT TRW  THESE | NCLUDE AN ACI D

NEUTRALI ZATI ON SYSTEM AND AN UNDERGROUND SCLVENT STORACGE TANK AREA (FIGURE 10). INITIAL SO L
POLLUTI ON | NVESTI GATI ONS FOCUSED ON THE AREA NEAR THE UNDERGROUND SCLVENT WASTE STORAGE TANK I'N
1983. ADDI TIONAL SO L SAVMPLES WERE COLLECTED IN JULY OF 1984; THE SO L IN THESE SAMPLES

CONTAI NED A VARI ETY OF VOCS | NCLUDI NG TRI CHLOROETHYLENE ( TCE), TETRACHLORCETHYLENE (PCE), AND

1, 2- DI CHLORCETHYLENE (1, 2-DCE). THE WASTE SOLVENT STORAGE TANK AND SOVE ASSOCI ATED SO L WAS
REMOVED I'N 1983. ADDI TIONAL SO L REMOVAL WAS COVPLETED I N 1984. THE EXCAVATI ON WAS EXPANDED TO
THE LIM TS ALLONED BY THE PROXIM TY OF THE BU LDING TH S AREA WAS | DENTI FI ED AS A PO NT SCURCE
FOR CHEM CALS THAT RESULTED | N GROUNDWATER PCLLUTI ON.

ADDI TI ONAL | NVESTI GATI ON WAS COVPLETED | N 1988, AS REQU RED UNDER RWQCB ORDER 88-015, SINCE SOVE
CONTAM NATED SO L WAS LEFT | N PLACE NEAR THE FORVER LOCATI ON OF THE UNDERGROUND WASTE SOLVENT
STORAGE TANK. THE MAXI MUM CONCENTRATI ON OF TOTAL VOCS DETECTED | N THE VADOSE ZONE NEAR THE
SOLVENT STCRACGE TANK WAS ABQUT 4 PPM

5.2 DESCRI PTI ON CF CONTAM NATI ON

5.2.1 SO L I NVESTI GATI ONS

5.2.1.1 AMD CPERABLE UNI T

SO L POLLUTI ON WAS THE H GHEST NEAR THE AMD 901 ACI D NEUTRALI ZATI ON SYSTEM  DURI NG REMOVAL COF
THE SYSTEM SO L WTH UP TO 186, 000 UG KG OF TRI CHLORCETHYLENE ( TCE) WAS EXCAVATED. DUE TO

PROXIM TY OF THE BU LDI NG NOT ALL OF THE PCLLUTED SO L COULD BE REMOVED FROM THE SOUTHERN
PORTI ON OF THE EXCAVATI ON.



AN ACI D NEUTRALI ZATI ON SYSTEM WAS ALSO REMOVED FROM THE VICINITY OF AVMD 902 IN 1984. THE

MAXI MUM CONCENTRATI ON OF SO L PCLLUTI ON DETECTED DURI NG THE | NVESTI GATI ON OF THE NEUTRALI ZATI ON
SYSTEM WAS 1200 UG KG OF TCE, DI RECTLY BENEATH THE FORMER TANK LOCATION.  NO OTHER SO L

PCOLLUTI ON ABOVE 100 UG KG WAS DETECTED DURING THI 'S REMOVAL ACTI ON.  BASED ON ANALYSIS OF SO L
FOLLOWN NG THE EXCAVATI ON AND CONCENTRATI ONS OF POLLUTANTS | N GROUNDWATER | N THE AREA OF THE
EXCAVATI ON NO ADDI TI ONAL | NVESTI GATI ON OF THE AVD 902 SOURCE AREA WAS REQUI RED.

5.2.1.2 SIGNETICS CPERABLE UNI' T

I NI TI AL | NVESTI GATI ON OF SO L PCLLUTI ON BEGAN | N 1982 FOLLOWN NG THE REPCRT OF A LEAK I N AN
UNDERGROUND SCLVENT STORAGE TANK.  ANALYSES OF SO L SAMPLES FROM THI S | NI TI AL PHASE OF

I NVESTI GATI ON | NDI CATED THAT ONSI TE SO L WAS POLLUTED WTH UP TO 8100 PPB TCE, 16,400 PPB
1-,1-,1- TRICHLORCETHANE (TCA), 18,100 PPB XYLENE, AND 79, 000 PPB BUTYL ACETATE.

SO L SAMPLES WERE COLLECTED FROM THE BASE OF THE EXCAVATI ON AT VARIOUS TIMES IN 1982. TH S
FOLLOW UP | NVESTI GATI ON OF POLLUTED SO L REMAI NI NG | N PLACE AFTER THE REMOVAL OF THE SOLVENT
STORAGE TANK DETECTED A VAR ETY OF ORGANI C SCLVENTS. THE GREATEST CONCENTRATI ONS DETECTED WERE
FOR TCE AT 63,000 PPB, TCA AT 1,700,000 PPB AND PCE AT 1, 000, 000 PPB.

THE | NI TI AL TANK EXCAVATI ON WAS UTI LI ZED AS PART OF A LARGER EXCAVATI ON FOR THE | NSTALLATI ON OF
A NEW SUBSURFACE WASTEWATER TREATMENT PLANT. PRI OR TO BEG NNI NG THE LARGER EXCAVATI ON, A SERIES
OF BORINGS WAS MADE THROUGHOUT THE PLANNED EXCAVATI ON AREA.  THE BORI NGS EXTENDED THROUGH THE
VADOSE ZONE | NTO THE SATURATED ZONE AT DEPTHS OF 18 TO 19.5 FEET. SEVERAL SO L "HOTSPOTS' WVERE
| DENTI FI ED. THE MAXI MUM CONTAM NATI ON THAT WAS DETECTED WAS I N BORING S-54 WTH 6, 700 PPB OF
TCE, 12,000 PPB OF TCA, AND 23,000 PPB OF PCE. THE EXCAVATI ON REMOVED SO L | NTO THE SATURATED
ZONE, AT A DEPTH OF ABQUT 20 FEET. BASED ON THE ANALYSIS OF SO L SAMPLES FROM THE BORINGS TH S
EXCAVATI ON SHOULD HAVE REMOVED ALL VADOSE ZONE SO L CONTAI NI NG VOCS GREATER THAN 1 PPM TOTAL
VOCS. HONEVER, BASED ON THE ABSENCE COF VER FI CATI ON SAMPLES FROM THE CONSTRUCTI ON EXCAVATI ON,
ADDI TI ONAL A ZONE GROUNDWATER MONI TOR WELLS WERE | NSTALLED I'N 1989 DOANGRADI ENT OF THE

EXCAVATI ON.  LOW LEVELS OF VOCS (19 PPB TCE) HAVE BEEN DETECTED | N THESE WELLS. THESE LEVELS
ARE PRCBABLY NOT | NDI CATI VE OF REMAI NING SO L CONTAM NATION IN TH S AREA

5.2.1.3 TRWCPERABLE UNI T

INITIAL SO L PCQLLUTI ON | NVESTI GATI ONS FOCUSED ON THE AREA NEAR THE UNDERGROUND SOLVENT WASTE
STORAGE TANK I'N 1983. ADDI TIONAL SO L SAMPLES WERE COLLECTED I N JULY OF 1984; THE SO L I N THESE
SAMPLES CONTAI NED A VAR ETY OF VOCS | NCLUDI NG TRI CHLORCETHYLENE ( TCE), TETRACHLORCETHYLENE
(PCE), AND 1, 2- DI CHLORCETHYLENE (1, 2-DCE). THE WASTE SCLVENT STORAGE TANK AND SOME ASSCCl ATED
SO L WAS REMOVED I'N 1983. ADDI TIONAL SO L REMOVAL WAS COVPLETED | N 1984. THE EXCAVATI ON WAS
EXPANDED TO THE LIM TS ALLOAED BY THE PROXIM TY OF THE BU LDING TH S AREA WAS | DENTI FI ED AS A
PO NT SOQURCE FOR CHEM CALS THAT RESULTED | N GROUNDWATER PCLLUTI ON.

ADDI TI ONAL | NVESTI GATI ON WAS COVPLETED | N 1988, AS REQU RED UNDER RWQCB ORDER 88-015, SINCE SOVE
CONTAM NATED SO L WAS LEFT | N PLACE NEAR THE FORVER LOCATI ON OF THE UNDERGROUND WASTE SOLVENT
STORAGE TANK.  THE MAXI MUM CONCENTRATI ON OF TOTAL VOCS DETECTED | N THE VADOSE ZONE NEAR THE
SOLVENT STCRACGE TANK WAS ABQUT 4 PPM  THE MAXI MUM CONCENTRATI ON OF TOTAL VOCS | N SATURATED ZONE
SOL INTH S AREA WAS APPROXI MATELY 34 PPM BASED ON THESE ESTI MATES, AND MAKI NG LI BERAL
ASSUMPTI ONS REGARDI NG CONCENTRATI ON AND VOLUME, | T |I'S ESTI MATED THAT THE VADOSE AND SATURATED
SO LS IN TH S AREA CONTAI N AT MOST THREE POUNDS CF TCE

SO L | NVESTI GATI ON NEAR AN UNDERGROUND, ACI D NEUTRALI ZATI ON SYSTEM (ANS) WAS ALSO CARRI ED OQUT
DURI NG THE CLOCSURE OF THE SYSTEM I N 1986. SQOVE SO L SAMPLES CONTAI NED ELEVATED LEVELS CF

METALS, HOMNEVER NO ELEVATED LEVELS OF VOCS WERE DETECTED DURI NG THI S | NVESTI GATION.  THI S AREA
I'S NOT CONSI DERED A SOURCE AREA FOR PCLLUTANTS CURRENTLY DETECTED I N THE GROUNDWATER. EXTRACTI ON
TESTS ON SO L FROM THE ANS EXCAVATI ON AREA | NDI CATE THAT THE | NORGANI CS WOULD NOT BE EXPECTED TO
I MPACT GROUNDWATER.

THE REMAI NING SO L CONTAM NATION IS M NI MAL AND OCCURS AT DEPTHS GREATER THAN TEN FEET. THE
MAXI MUM VADCSE ZONE CONTAM NATION |'S ABQUT 4 PPM W TH CURRENT TECHNCLOGY I T IS NOT PCSSI BLE TO
SEPARATE THE H GHER LEVELS OF SO L CONTAM NATI ON I N THE SATURATED ZONE SO L FROM THE GROUNDWATER
CONTAM NATI ON. HONEVER THE REMAI NI NG SO L CONTAM NATI ON DOES NOT PRESENT ANY KNOWN | MPACTS THAT
WLL NOTr BE REMEDI ATED BY THE GROUNDWATER EXTRACTI ON SYSTEM



5. 2.2 GROUNDWATER | NVESTI GATI ONS
5.2.2.1 AVMD CPERABLE UNI T

THE | NI TI AL GROUNDWATER MONI TOR VEELLS WVEERE | NSTALLED I'N 1983 FOLLOW NG THE EXCAVATI ON OF THE AMD
901 ANS. ADDI TI ONAL WELLS HAVE BEEN | NSTALLED EACH YEAR THROUGH 1989. CURRENTLY THERE ARE 30
MONI TORI NG VEELLS AND 6 EXTRACTI ON WEELLS AT THE AMD 901/902 SITE. SAMPLI NG OF THE AMD 901/ 902
WELL FI ELD WAS MONTHLY FROM MARCH 1985 THROUGH FEBRUARY 1986, AND Bl MONTHLY UNTIL 1988. THE
SAMPLE PLAN HAS CALLED FOR QUARTERLY MONI TORI NG OF SELECTED WELLS SI NCE 1988.

BASED ON THI S GROUNDWATER DATA TCE IS THE MOST COVMON POLLUTANT AND HAS BEEN USED AS AN

I NDI CATOR FOR GROUNDWATER POLLUTI ON AT AVD 901/902. | NI TIAL LEVELS OF GROUNDWATER POLLUTI ON AT
TH' S SI TE WERE AS H GH AS 100 PPM OF TCE WTH TOTAL VOCS AS H GH AS 1000 PPM PRICR TO THE PQ NT
SOURCE REMOVAL I'N 1983. THE H GHEST CURRENT LEVELS OF GROUNDWATER POLLUTI ON ARE ABQUT 1 PPM TCE
FOR THE ONSI TE AREA. CURRENTLY THE ONSI TE PCLLUTI ON EXTENDS TO A DEPTH CF UP TO 65 FEET.

5.2.2.2 SIGNETICS CPERABLE UNI T

GROUNDWATER PCLLUTI ON BY VOCS WAS DETECTED DURI NG THE | NI TI AL | NVESTI GATI ON I N 1982. MONI TORI NG
HAS BEEN CONTI NUOUS FOR SELECTED WELLS ON AT LEAST A QUARTERLY BASI S SINCE 1982. GROUNDWATER
PCOLLUTI ON HAS SPREAD THROUGH THE UPPER FOQUR AQUI FERS. ADDI TI ONAL WELLS WERE | NSTALLED I N 1989
TO PROVI DE ADDI TI ONAL CHARACTERI ZATI ON OF THE EXTENT OF VERTI CAL POLLUTION. THE TOTAL NUMVBER OF
MONI TOR VELLS | NSTALLED I N FI VE WATER BEARI NG ZONES AT THE SIGNETICS QU | S 96. THE DOANGRADI ENT
AND LATERAL EXTENT OF CONTAM NATI ON OF GROUNDWATER CONTAM NATI ON AT THE SIGNETICS QU IS

DI FFI CULT TO QUANTI FY DUE TO THE COMM NGLI NG BOTH LATERALLY AND DOANGRADI ENT.

THE HI GHEST | NI TI AL CONCENTRATI ONS OF TCE DETECTED IN THE A AQUI FER WAS 34,000 UG L IN 1982 IN
VELL S049A. THE H GHEST CONCENTRATION OF TCE IN THE A AQUI FER | N OCTOBER 1990 WAS 22, 000 UG L
I'N WELL S091A W TH GROUNDWATER FROM WELL S049A CONTAI NI NG 12,000 UG L TCE. THE CONCENTRATI ON | N
WELL S091A IS AN HI STORIC LOWFOR TCE | N GROUNDWATER FROM THAT WELL.

THE HI GHEST | NI TI AL CONCENTRATI ON OF TCE IN THE B1 AQUI FER WAS 2600 UG L I N 1982 I N WELL S048Bl1
AND 25,000 UG L IN 1983 IN WELL S075B1. CURRENTLY THE H GHEST CONCENTRATI ON OF TCE IN THE Bl
AQU FER | S 20,000 UG L AT WELL S065B1. THE H GHEST CONCENTRATION OF TCE IN THE B2 AQUI FER WAS
13,000 UG L AT WELL S048B2 I N 1986, 20,000 UG L IN 1988, AND 8800 UG L AT THE SAME WELL. THE

H GHEST | NI TI AL CONCENTRATI ON OF TCE IN THE B3 AQUI FER WAS 25,000 UG L OF TCE IN WELL S101B3 IN
1986. CURRENTLY THE H GHEST CONCENTRATION OF TCE IN THE B3 IS 740 UG L, ALSO MEASURED | N WELL
S101B3. THE MAXI MUM CONCENTRATI ON | N OCTOBER 1990 I N AN ONSI TE B4 AQU FER WELL AT 811 E. ARQUES
WAS 13 UG L. THIS IS THE FI RST OCCCURRENCE OF A CHEM CAL OF CONCERN ABOVE DRI NKI NG WATER
STANDARDS I N AN ONSI TE B-4 AQU FER VELL.

THE CURRENT VOLUME COF CONTAM NATED GROUNDWATER IN THE A AQUI FER | S ESTI MATED TO BE 1, 353, 600
CuBI C FEET (10, 125, 631 GALLONS) AND 10, 516, 500 CUBI C FEET (78, 668, 883 GALLONS) IN THE B AQU FER
TH' S ESTI MATE 1S BASED ON THE SURFACE AREA OF THE SI GNETI CS QU AND AVERAGE SATURATED THI CKNESSES
FOR THE | NDI VI DUAL AQUI FER ZONES.

5.2.2.3 TRWCPERABLE UNI T

THE | NI TI AL GROUNDWATER MONI TOR VEELLS WEERE | NSTALLED AT TH'S SI TE BY TRWIN 1983, WTH

ADDI TI ONAL WELLS | NSTALLED I'N 1984, 1986 AND 1989. THERE ARE TVENTY-FI VE MONI TORI NG WELLS
LOCATED WTH N THE TRW OPERABLE UNIT. THI' S | NCLUDES WELLS | NSTALLED BY AVD AND SI GNETI CS AS PART
OF THE RI. MONI TORI NG OF WATER LEVELS AND CONTAM NATI ON HAS BEEN CARRI ED QUT ON AT LEAST A
QUARTERLY BASI S FOR SELECTED VELLS SI NCE AT LEAST 1986. BASED ON THI S DATA THE DOM NANT VOC I N
THE GROUNDWATER IS TCE, ALTHOUGH 1, 2- DCE, FREON 113, AND PCE ARE ALSO FREQUENTLY DETECTED.

THE H GHEST I NI TIAL LEVELS OF TCE | N THE GROUNDWATER WERE DETECTED | N VELL T-2A. THE H GHEST
CONCENTRATI ONS OF VOCS | N THE A AQUI FER I N 1990 WERE MEASURED | N GROUNDWATER FROM VEELLS T- 9A AND
T-7A (SEE APPENDI X 1, FIGURE 4), WTH THE MOST RECENT CONCENTRATI ONS BEI NG APPROXI MATELY 2, 300
AND 1,700 UJ L, RESPECTIVELY. CONTAM NANT CONCENTRATI ONS | N THESE WELLS MAY BE | NFLUENCED BY

M GRATI ON FROM OFFSI TE SOURCES. THEREFCRE THESE WELLS MAY NOT BE REPRESENTATI VE OF A ZONE
CONTAM NATI ON AT THE TRWQU. WELL T-2A (FI GURE 13), AN EXTRACTI ON VELL DOWGRADI ENT OF THE
SOURCE AREA, DETECTED ABOUT 100 UG L OF TCE AND 200 UG L OF TOTAL VOCS | N THE OCTOBER 1990
SAMPLI NG GROUNDWATER POLLUTI ON | N THE DEEPER AQUI FERS WAS ORI G NALLY THE MOST CONCENTRATED | N



WELL T-2B. CURRENTLY THE H GHEST TCE CONCENTRATION IN ONSITE WELLS IS I N VELL T-2B AN
EXTRACTI ON VEELL I N AQUI FER B1, W TH A CONCENTRATI ON OF 19,000 UG L. H GH LEVELS OF VI NYL
CHLORI DE (7800 UG L) ARE ALSO DETECTED I N VELL T-2B.

5.2.2.4 OFFSITE CPERABLE UNI' T

I T WAS DETERM NED | N 1984 THAT GROUNDWATER POLLUTI ON HAD M GRATED NORTH, DOANGRADI ENT FROM PO NT
SOURCES AT TRW (FElI) M CROMVE, 825 STEWART, AND SI GNETICS 811 ARQUES FACILITIES. |IN TIAL

I NVESTI GATI ON BEGAN | N SEPTEMBER 1984. SEVERAL PHASES OF | NVESTI GATI ON | NCLUDI NG TWD SO L GAS
SURVEYS AND THE | NSTALLATI ON OF 83 MONI TOR WELLS, 23 EXTRACTI ON VEELLS, AND 22 Pl EZOVETERS.

ADDI TI ONAL PI LOT AND SO L BORI NGS WERE ALSO COVPLETED.

OFFSI TE THE POLLUTI ON EXTENDS DOANGRADI ENT TO THE NORTH FOR APPROXI MATELY 4000 FEET AND TO A
MAXI MUM LATERAL EXTENT OF ABOUT 1600 FEET. CONTAM NANTS HAVE BEEN DETECTED TO A DEPTH COF UP TO
100 FEET IN THE B4 ZONE. ADDI TI ONAL MONI TOR VELLS WLL BE REQU RED AT THE DI STAL EDGE OF THE
PLUME TO DEFI NE THE CURRENT EXTENT OF THE CONTAM NATI ON PLUME. THE PATTERN OF VERTI CAL

CONTAM NATI ON GENERALLY REPRESENTS THE STANDARD MCDEL FOR CONTAM NANTS THAT ARE HEAVI ER THAN
WATER, | N THAT THE DEPTH OF CONTAM NATI ON | NCREASES W TH DI STANCE FROM THE SOURCE AREA.

THE CURRENT VOLUME OF CONTAM NATED GROUNDWATER IN THE A AQUIFER I N THE OFFSI TE QU | S ESTI MATED
TO BE 1, 490, 600 CUBI C FEET (11, 145,974 GALLONS) AND 41, 140, 000 CUBI C FEET (307, 748,571 GALLONS)
IN THE B AQUFER  TH S ESTI MATE IS BASED ON THE SURFACE AREA OF THE OFFSI TE QU AND AVERACE
SATURATED THI CKNESSES FOR THE | NDI VI DUAL AQUI FER ZONES.

5.2.3 AR I NVESTI GATI ONS
5.2.3.1 AVD 901/902 COPERABLE UNI' T

AS PART OF THE | NTERI M REMEDI AL ACTI ON FOR GROUNDWATER, AN AIR STRIPPER | S I N PLACE AT THE AMD
901/902 QU. TH S AIR STRIPPER HAS A CARBON UNI T FILTERING THE Al R EFFLUENT. CURRENT AR

EM SSI ONS ARE VERY LI M TED AND APPROXI MATELY 4.6 X (10-3) POUNDS PER DAY OF TCE | S RELEASED | NTO
THE AMBIENT AIR. I N REVIEWNG THE ORI G NAL PERM T APPLI CATI ON I N 1985 THE BAAQVD ESTI MATED THE
Rl SK RELATED TO THE CHEM CAL RELEASES FROM THE AMD AIR STRIPPER TOBE 1.6 X (10-6). IT 1S
UNCLEAR | F TH' S EVALUATI ON WAS MADE W TH THE ACTI VATED CARBON TREATMENT OF THE Al R EFFLUENT I N
PLACE. WHAT IS CERTAI N | S THAT EFFLUENT CONCENTRATI ON HAS DECLI NED SINCE THE ORIA@ NAL PERM T TO
OPERATE WAS | SSUED I N 1986. THI S DECLI NE WOULD RESULT | N DECREASED EM SSI ON FROM THE Al R

STRI PPER W TH AN ATTENDANT DECREASE IN RI SK. THE SPENT CARBON | S REMOVED FOR COFFSI TE TREATMENT
AND DI SPCSAL.

VCOLATI LI ZATI ON OF GROUNDWATER CONTAM NANTS FROM THE SUBSURFACE WAS NOT | NVESTI GATED FOR THE AMD
901/ 902 QU SI NCE NO CURRENT RESI DENTI AL PROPERTY EXI STS ABOVE CR ADJACENT TO THE PLUME W THI N
TH S OPERABLE UNIT. THE SITE | S COWLETELY PAVED CR COVERED BY STRUCTURES W TH ACTI VE

VENTI LATI ON SYSTEMS.  THE PAVING MAY LIM T THE M GRATI ON OF CONTAM NANTS AND THE ACTI VE

VENTI LATI ON SYSTEMS WLL LIMT THE CONCENTRATI ON OF CONTAM NANTS IN I NDOOR AIR A REVI EW CF

TH S EXPCSURE PATHWAY W LL BE CONDUCTED TO DETERM NE THE | MPACT ON FUTURE POTENTI AL RESI DENTS AT
THE FI VE YEAR REVI EW PERI CD.

CONSI DERATI ON OF WORKER SAFETY I N THE 901 FACILITY DUE TO THE PGCSSI BLE OFF- GASSI NG OF VOCS FROM
CONTAM NATED SO L BENEATH THE AMD 901 BUI LDI NG WAS | NVESTI GATED DUE TO AGENCY COMMVENTS ( APPENDI X
A). TH'S WAS NOT PART OF THE RI/FS AND THESE CONCERNS ARE CONSI DERED MORE APPROPRI ATE FOR
REGULATI ON AND EVALUATI ON BY CALI FORNI A OCCUPATI ONAL HEALTH AND SAFETY ASSCOCI ATI ON ( CAL- CSHA) .

MODELI NG THAT WAS DONE TO ESTI MATE M GRATI ON OF VAPORS FROM GROUNDWATER IN THE OFFSI TE QU WOULD
NOT APPLY TO EXPOSURES | N THE 901 FACILITY FOR SEVERAL REASONS. THE MCDEL ASSUMES THAT THE
STRUCTURE HAS A BASEMENT, CRAW. SPACE, OR A PERI METER CRACK TO ALLOW I NFI LTRATI ON OF THE VAPCRS.
THE AVD 901 |'S CONSTRUCTED ON A CONCRETE SLAB AND NO EXTENSI VE CRACKI NG OF THE SLAB HAS BEEN
OBSERVED. ANOTHER COVPONENT OF THE MODEL |'S THAT 100 PERCENT | NFI LTRATI ON IS ASSUMED AND A

LI M TED NUMBER OF Al R EXCHANGES PER HOUR OCCURS | N THE AVERAGE HOME. THESE TWD FACTORS ARE
MAJOR COVPONENTS | N THE PROCESS OF RELEASES OF CONTAM NANTS FROM SO L PCSSIBLY GETTI NG TRAPPED
AND CONCENTRATED | N | NDOCR Al R

AS PART OF THE FACI LI TY OPERATI ON ALL AREAS OF THE BU LDI NG HAVE ACTI VE VENTI LATI ON SYSTEMS
WH CH RESULT | N A GREATLY | NCREASED Al R EXCHANGE RATES AND PCSI TI VE PRESSURE. THE ACTI VE



VENTI LATI ON WOULD RESULT I N THE REMOVAL OF CONTAM NANTS AS THEY ENTER THE | NDOOR SPACE AND THE
PCSI TI VE PRESSURE WOULD REDUCE THE | NFI LTRATI ON RATE. THESE TWD FACTCRS | N COVBI NATI ON WOULD
ACT TOLIMT THE PCSSI Bl LI TY OF THE VAPORS ENTERI NG OR BECOM NG CONCENTRATED I N INDOOR AIR IN A
SEM CONDUCTOR MANUFACTURI NG FACI LI TY.  ACTI VE VENTI LATI ON SYSTEMS, SEALI NG OF SLABS CR BELOW
GROUND PORTI ONS OF STRUCTURE, AND NAI NTENANCE COF PCSI Tl VE PRESSURE ARE MAJCR COVPONENTS OF
SYSTEMS DESI GNED FOR REMEDI ATI ON OF |1 NDOCR Al R CONTAM NATI ON.

I N RESPONSE TO AGENCY CONCERN AMD SAVPLED AIR IN THE | NTERIOR OF THE 901 FACILITY WTH A

PHOTO ONI ZATI ON DETECTOR (PID). PI DS ARE NOT CHEM CAL SPECI FIC, I N THAT THEY WLL NOT | NDI CATE
WHAT CHEM CAL |'S BEI NG DETECTED, ONLY AN APPROXI MATE CONCENTRATI ON OF CHEM CALS I N VAPOR  THE
DETECTION LIM T FOR THI'S METHOD | S BETWEEN 0.5 PART PER M LLION (PPM) AND 1 PPM  ALL READI NGS
WERE BELOW THE DETECTION LIM T. TO CONFI RM THESE RESULTS SUWMA CANI STERS OF | NDOOR AND OUTDOCR
AVBI ENT Al R WERE COLLECTED AND ANALYZED. THESE RESULTS | NDi CATE THAT THE CHEM CALS PRESENT AT
H GH CONCENTRATI ONS | N THE CONTAM NATED SO L, 1, 1- Di CHLOROETHYLENE (DCE), TR CHLORETHYLENE
(TCE), TETRACHLORCETHYLENE (PCE) AND DI CHLOROBENZENE (DCB), ARE NOT PRESENT ABOVE 0.25 PART PER
BI LLION (PPB). THE WORKER SAFETY REGULATI ONS | NCLUDE ALLOMBLE EXPOSURE FOR THESE CHEM CALS
FROM 25 TO 200 PPM THESE ABOVE FACTORS ALL CONTRI BUTE TO THE CONCLUSI ON THAT WORKER EXPOSURE
TO I NDOOR Al R CONTAM NATED BY VAPORS M GRATI NG FROM CONTAM NATED SO L 1S NOT A SI GNI FI CANT RI SK
AT THE AVD 901 FACILITY.

5.2.3.2 SIGNETICS CPERABLE UNI T

AS PART OF THE | NTERI M REMEDI AL ACTI ON FOR GROUNDWATER THREE Al R STRI PPERS ARE | N PLACE AT THE
SIGNETICS QU. THE AR STRI PPERS ARE OPERATED I N SEQUENCE W TH THE TOTAL FLOW BEI NG FED TO ONE
LARCE DI AVMETER STRI PPI NG TOAER, THE WATER | S THEN CAPTURED AND THE VOLUME | S SPLI T BETWEEN THE
TWO REMAI NI NG TONERS.  THE FIRST Al R STRI PPER | N THE SEQUENCE HAS TWO PARALLEL LI NES OF ELEVEN
150- POUND DRUVMS OF GRANULAR ACTI VATED CARBON. | T IS ESTI MATED THAT THE PRI MARY Al R STRI PPER
REMOVES ABQUT 99 PERCENT OF THE TOTAL VOCS I N THE | NFLUENT. THE VAPCR PHASE CARBON SYSTEM
REDUCES AIR EM SSI ON RI SK BY OVER 90 PERCENT. THE SECOND SET CF Al R STRI PPERS REDUCES THE
REMAI NING 1 PERCENT OF THE VOCS BY AN ADDI TI ONAL 88 PERCENT TO ABOUT 1 UG L | N THE TREATED
GROUNDWATER EFFLUENT. UNDER REGULATI ON CF A BAAQVWD PERM T TO OPERATE, THE Al R STRI PPER SYSTEM
IS LIMTED TO A MAXI MUM RELEASE CF 0.52 PQUNDS PER DAY OF VOCS TO THE ATMOSPHERE. THE SPENT
VAPCR PHASE CARBON | S REMOVED FOR OFFSI TE TREATMENT AND DI SPOSAL.

THE R SK RELATED TO TH S RELEASE FROM THE Al R STRI PPERS WAS EVALUATED AFTER THE COWPLETI ON OF
THE FS. THI'S RI SK WAS EVALUATED USI NG A SCREENI NG LEVEL MODEL. THE MAXI MUM CONCENTRATI ON
PREDI CTED BY THE MODEL WAS 0.434 UG L. TH S WOULD RESULT | N AN ESTI MATED | NCREASED CANCER RI SK
OF APPROXI MATELY 1 X (10-6). NON- CARCI NOGENI C EFFECTS WERE ALSO EVALUATED FOR THI S RELEASE AND
NONE WOULD BE PREDI CTED FROM THE EXPOSURE TO THE MAXI MUM CONCENTRATI ONS RESULTI NG FROM THE Al R
STRI PPER DI SCHARCE.

VCOLATI LI ZATI ON OF GROUNDWATER CONTAM NANTS FROM THE SUBSURFACE WAS NOT | NVESTI GATED FOR THE

SI GNETI CS QU SI NCE NO CURRENT RESI DENTI AL PROPERTY EXI STS ABOVE OR ADJACENT TO THE PLUVE W THI N
TH S OPERABLE UNIT. THE SITE | S COWLETELY PAVED CR COVERED BY STRUCTURES W TH ACTI VE

VENTI LATI ON SYSTEM5.  THE PAVING MAY LIM T THE M GRATI ON OF CONTAM NANTS AND THE ACTI VE

VENTI LATI ON SYSTEMS WLL LIMT THE CONCENTRATI ON OF CONTAM NANTS IN I NDOOR AR A REVI EW CF

TH S EXPCSURE PATHWAY W LL BE CONDUCTED TO DETERM NE THE | MPACT ON FUTURE POTENTI AL RESI DENTS AT
THE FI VE YEAR REVI EW PERI CD.

5.2.3.3 TRWCPERABLE UNI T

AS PART OF THE | NTERI M REMEDI AL ACTI ON FOR GROUNDWATER AN AIR STRIPPER | S I N PLACE AT THE TRW
QU. THE AIR STRIPPER Al R EFFLUENT |I'S UNCONTRCOLLED, HOWEVER DUE TO THE COMVBI NATI ON CF LOW
GROUNDWATER EFFLUENT CONCENTRATI ON AND LOW EXTRACTI ON RATE, THE AIR EM SSI ONS FROM THE Al R
STRIPPER ARE LIMTED. | T IS ESTI MATED THAT THE Al R STRI PPER RELEASES ABQUT 0. 84 PQUNDS OF VOCS
PER DAY. ABQUT 90 PERCENT OF THI S TOTAL DI SCHARGE | S TCE. TH S RELEASE OF CONTAM NANT 1S
REGULATED AND PERM TTED BY THE BAAQVWD, HOWNEVER THE BAAQVD DI D NOT REQUI RE RI SK SCREENI NG AT THE
TIME TH'S PERMT TO OPERATE WAS | SSUED (1985). EVALUATION OF THE R SK I NCLUDED I N THE FS

PREDI CTS THAT THE MAXI MUM CONCENTRATI ON CF VOCS RELEASED BY THE Al R STRI PPER AT THE TRW OPERABLE
UNIT 1S 9.24 X (10-3) MZ¥M. SINCE TCE I S A CARCI NOGEN AND | S THE DOM NANT CHEM CAL I N THE

STRI PPER | NFLUENT AND STRI PPER Al R EM SSI ONS, THE CANCER Rl SK RELATED TO THI S Al R DI SCHARGE WAS
EVALUATED FOR TCE. THE NMAXI MUM CONCENTRATI ON AS ESTI MATED BY THE MODEL WOULD OCCUR AT 0. 191

KI LOMETERS FROM THE Al R STRIPPER  ASSUM NG THAT AN | NDI VI DUAL WAS EXPCSED TO TH S CONCENTRATI ON



FOR A PER OD OF THI RTY YEARS WOULD RESULT I N AN EXCESS CANCER Rl SK ESTI MATE FOR TH' S AIR
EM SSI ONS OF 1.79 X (10-5).

5.2.3.4 COFFSITE CPERABLE UNI' T

AS PART OF THE | NTERI M REMEDI AL ACTI ON FOR GROUNDWATER | N THE CFFSI TE AREA GROUNDWATER | S
EXTRACTED AND Pl PED FOR TREATMENT TO THE ADVANCED M CRO DEVI CES FACI LI TY AT 915 DEGU GNE DRI VE
I'N SUNNYVALE. THE GROUNDWATER |'S TREATED BY AN Al R STRI PPER FOLLONED BY AQUEQUS PHASE GRANULAR
ACTI VATED CARBON. THE Al R EFFLUENT FROM THE Al R STRI PPER I'S UNCONTROLLED. | T WAS ESTI MATED I N
THE FS THAT THE Al R STRI PPER RELEASES ABOUT ONE AND ONE- HALF POUNDS PER DAY OF VOCS TO THE

AMBI ENT AIR.  THE RELEASE FROM THI S Al R STRI PPER SYSTEM WAS RE- EVALUATED | N SEPTEMBER 1991. THE
I NFLUENT VOLUME AND CONCENTRATI ON HAD DECLI NED. MASS BALANCE ESTI MATES BASED ON THE CURRENT
FLOW RATE AND CONCENTRATI ON | NDI CATE THAT VOC EM SSI ON HAS DECLI NED TO ABQUT 300 POUNDS PER YEAR
OR 0.82 POUNDS PER DAY. BASED ON A MODEL PREPARED BY THE CALI FORNI A Al R PCLLUTI ON CONTROL

OFFI CERS ASSOCI ATI ON THE RI SK RELATED TO THI S RELEASE | S LESS THAN 1 X (10-5). TH S RELEASE OF
CONTAM NANT | S REGULATED AND PERM TTED BY THE BAAQWD.

THE BASELI NE PUBLI C HEALTH EVALUATI ON | NDI CATED THAT VCQLATI LI ZATI ON OF CHEM CALS FROM
GROUNDWATER COULD REACH THE SURFACE. THE RI SK FROM TH S EXPOSURE PATHWAY WAS EVALUATED BASED AN
MODELI NG OF THE TRANSPORT OF VOCS FROM GROUNDWATER THROUGH SO L TO THE SURFACE AND EVENTUALLY
ENTERI NG RESI DENTI AL BU LDI NGS THROUGH CRACKS | N CONCRETE SLABS. THI S EVALUATI ON PREDI CTED A
POSSI BLE EXCESS CANCER RISK OF 1 X (10-4).

ALTHOUGH THE PREDI CTED RI SK WAS WTHI N THE R SK RANGE ALLOMED BY THE NCP | T WAS DETERM NED THAT
ADDI TI ONAL | NVESTI GATI ON CF THI S PATHWAY WAS WARRANTED. THE DECI SI ON TO PROCEED W TH ADDI TI ONAL
DATA COLLECTI ON WAS BASED ON SEVERAL CONSI DERATI ONS; THI' S WAS THE ONLY CURRENT PATHWAY THAT HAD
A H GH PROBABI LI TY OF BEI NG COWPLETE, THE GROUNDWATER PLUME | S BENEATH A RESI DENTI AL AREA

I NCLUDI NG A CHI LD CARE FACILITY (SAN M GUEL SCHOOL), AND MODELI NG OF VAPCR TRANSPORT |'S POORLY
DEVELOPED AND RELATI VELY SPECULATI VE.

ADDI TI ONAL DATA WAS COLLECTED THRQUGH THE USE OF A FI ELD FLUX CHAMBER THI S PROVI DES A MEASURE
OF THE GROSS EM SSI ON RATE FOR A KNOMWN SURFACE AREA OF SO L. THE I NTENT USING TH S MEASUREMENT
TECHNI QUE WAS TO ELI M NATE THE MODELI NG OF VAPCR TRANSPCORT | N THE VADOSE ZONE FROM THE ESTI MATE.
TH S WOULD STI LL REQUI RE THE ESTI MATI ON OF | NFI LTRATI ON RATE | NTO STRUCTURES AND THE FATE CF THE
CONTAM NANTS UPON ENTERI NG A STRUCTURE. THE OTHER OPTI ON CONSI DERED WAS THE DI RECT MEASUREMENT
OF 1 NDOOR Al R FROM SELECTED STRUCTURES. THI S APPROACH WAS REJECTED DUE TO A LACK OF SAMPLI NG
PROTOCCL FOR | NDOOR Al R AND THE POSSI BLE CONTAM NATI ON OF |1 NDOCR Al R BY | NDOOR SOURCES.

THREE SAMPLI NG EVENTS FOR FI ELD FLUX MEASUREMENTS HAVE OCCURRED. TWD SEPARATE TRANSECTS ACRCSS
THE KNOAN GROUNDWATER PLUME WERE | NCLUDED | N THE FI ELD SAMPLI NG (FI GURE 15). ONE TRANSECT WAS
IN THE NEAR SCURCE AREA | N OPEN FI ELDS. THE SECOND TRANSECT WAS NEAR THE SAN M GUEL SCHOOL.

THE FI RST TRANSECT WAS | NTENDED TO PROVI DE A "WORST CASE' ESTI MATE OF THE FI ELD FLUX RATE SI NCE
I T CROSSED THE GROUNDWATER PLUME WHERE CONCENTRATI ONS WERE THE HI GHEST. THE SECOND TRANSECT WAS
I NTENDED TO BE REPRESENTATI VE OF THE FLUX RATE | N THE RESI DENTI AL AREA.

FI ELD FLUX DATA HAS MEASURED VERY LOW CONCENTRATI ONS OF VOC' S. THE SCENARI O WAS NOT AS
EXPECTED, I N THAT TCE HAS BEEN DETECTED IN THE OFFSI TE AREA AND NOT I N THE NEAR SOURCE AREA.

VI NYL CHLORI DE WAS DETECTED I N ONE OF THREE SAMPLI NG EVENTS AT LOCATION 6 (FIGURE 15) I N THE
NEAR SOURCE AREA. TCE HAS BEEN DETECTED | N ONE SAMPLE (LOCATI ON 9) FROM THE OFFSI TE AREA IN TWD
SAMPLE EVENTS AND AT LOCATION 8 I N THE MOST RECENT SAMPLI NG  OTHER CHEM CALS, MOST NOTABLY
1,1,1-TCA AND FREON 113, ARE FREQUENTLY DETECTED IN SO L FLUX GAS SAMPLES. CORRELATI ON BETWEEN
THE OCCURRENCE OF THESE CHEM CALS AND GROUNDWATER IS DI FFI CULT SI NCE THESE CHEM CALS DO NOT
OCCUR FREQUENTLY COR AT H GH CONCENTRATI ONS | N GROUNDWATER.

THE POSSI BLE EXPOSURE TO CHEM CALS AS A RESULT OF AIR EM SSI ONS FROM GROUNDWATER W LL BE
EVALUATED AS PART OF THE FI VE YEAR REVI EW FOR ALL FOUR CPERABLE UNITS (TRW (FEI) M CROMVE,

SI GNETI CS, AMD 901/902 AND THE ASSOCI ATED OFFSI TE OPERABLE UNIT). THI S IS A RELATI VELY NEW
EXPOSURE SCENARI O AND ASSUMPTI ONS RELATED TO TH S PATHWAY ARE NOT WELL ESTABLI SHED. I N

ADDI TI ON, APPROPRI ATE FI ELD SAMPLI NG METHODOLOG ES ARE NOT WELL ESTABLI SHED. I T IS ANTI Cl PATED
THAT ADDI TI ONAL DATA AND TECHNI QUES W LL BE AVAI LABLE AT THE FI VE YEAR REVI EW

#SSR
6.0 SUWARY CF SI TE R SKS



6.1 TOXIC TY ASSESSMENT

A BASELI NE PUBLI C HEALTH EVALUATI ON (BPHE) |'S COWPLETED FOR EVERY SUPERFUND SI TE. AS PART COF
TH S ASSESSMENT THE OCCURRENCE OF CHEM CALS AT A SITE IS | NVESTI GATED TO | DENTI FY THOSE

CHEM CALS WHOSE OCCURRENCE AND TOXI CI TY SHOULD BE CONSI DERED | N THE CLEANUP OF THE SI TE.
GROUNDWATER DATA COLLECTED AFTER 1988 AND ALL SHALLOW SO L DATA WAS UTI LI ZED IN TH S EVALUATI ON.
THE BPHE DI D NOT CONSI DER THE GROUNDWATER DATA ON THE BASI S OF OPERABLE UNIT WHERE THE DATA WAS
COLLECTED. RATHER, SINCE THE GROUNDWATER |'S CONNECTED THROUGHOUT THE COPERABLE UNI TS, GEQVETRI C
MEAN AND MAXI MUM CONCENTRATI ON DATA WAS APPLI ED TO THE OVERALL SI TE REGARDLESS OF LOCATI ON OF
OCCURRENCE.

BASED ON VERY CONSERVATI VE ASSUMPTI ONS REGARDI NG CONCENTRATI ON, DI STRIBUTI QN, TOXI C TY,

ANALYTI CAL DATA, AND POTENTI AL RQUTES OF EXPOCSURE, THE BPHE FOR THESE THREE COMBI NED SI TES

| DENTI FI ED TWENTY- El GHT " CHEM CALS OF POTENTI AL OCONCERN' ( TABLE 4) FROM TH S DATABASE. TH' S

I NCLUDED SEVENTEEN ORGANI C CHEM CALS AND ELEVEN | NORGANI C CHEM CALS. THE ASSI GNVENT OF A

CHEM CAL AS A CARCINOGEN I N TABLE 4 1S BASED ON I TS CLASSI FI CATI ON AS A CARCI NOGEN BY AN EPA
CARCI NOGEN RI SK ASSESSMENT VER! FI CATI ON ENDEAVOR ( CRAVE) WORKSHCOP.  IN ADDI TION TO THE CRI TERI A
QUTLI NED ABOVE SOMVE OF THE 28 CHEM CALS WERE | NCLUDED BASED ON DETECTION IN SO L AND MBI LITY IN
THE ENVI RONMENT THOUGH THEY HAVE NEVER BEEN DETECTED | N GROUNDWATER

AS PART OF R SK MANAGEMENT, FURTHER EVALUATI ON OF THE GROUNDWATER DATA I N THE FS HAS RESULTED I N
THE REDUCTI ON OF THE NUMBER OF ORGANI C CHEM CALS TO TEN CHEM CALS OF CONCERN. ALL OF THE

I NORGANI CS WERE REMOVED FROM THE LI ST OF CHEM CALS OF CONCERN BASED ON ADDI TI ONAL GROUNDWATER
SAMPLI NG THAT WAS NOT AVAI LABLE WHEN THE BPHE WAS COWPLETED AND THE FACT THAT SOME OF THE

I NORGANI CS DETECTED I N SO L WERE NOT USED AS PART OF THE PROCESS AT THE CPERABLE UNIT WHERE THE
BPHE | NCLUDED THE | NORGANI CS AS CHEM CAL CF CONCERN.

THI'S FINAL LI ST OF "CHEM CALS OF CONCERN' | NCLUDES (SHADED I N TABLE 4) 1, 2- Di CHLORCBENZENE
(1,2-DCB), 1, 1- DI CHLOROETHANE (1, 1-DCA), 1, 1- DI CHLORCETHYLENE (1, 1- DCE),

O S 1, 2- Dl CHLORCETHYLENE (O S-1, 2- DCE), TRANS- 1, 2- DI CHLORCETHYLENE ( TRANS- 1, 2- DCE), FREON 113,
TETRACHLOROETHYLENE (PCE), 1,1, 1- TRICHLOROETHANE (1, 1, 1- TCA), TCE, AND VI NYL CHLORI DE.

THE RATI ONALE FOR SELECTI NG THESE REMAI NI NG TEN CHEM CALS AS CHEM CALS OF CONCERN IS AS FOLLOWS:

1. 1, 1- DI CHLORCETHANE (1, 1-DCA), 1, 1- DI CHLORCETHYLENE (1, 1- DCE), TETRACHLOROETHYLENE (PCE), AND
TCE ARE PROBABLE OR POSSI BLE HUVAN CARCl NOGENS.

2. 1,2-DCB, FREON 113, PCE, 1,1,1-TCA TCE AND VI NYL CHLORI DE ARE DETECTED I N GROUNDWATER AT A
GREATER THAN 10 PERCENT FREQUENCY.

3. 1,1-DCA, 1,1-DCE, CAS-1,2-DCE, AND TRANS-1, 2-DCE, ARE DETECTED IN MORE THAN 5 PERCENT OF
GROUNDWATER SAMPLES CR ARE BREAKDOWN PRCDUCTS OF ONE OF THE OTHER CHEM CALS COF CONCERN AND
THEREFORE M GHT REASONABLY BE EXPECTED TO OCCUR I N | NCREASED FREQUENCY, DI STRI BUTI ON CR
CONCENTRATI ON.

4. 1,1-DCA, 1,1-DCE, AS-1,2-DCE, TRANS-1,2-DCE, FREON 113, PCE, 1,1,1-TCA, TCE, AND VI NYL

CHLORI DE POSSESS PHYSI COCHEM CAL PROPERTI ES ( RELATI VELY H GH WATER SOLUBI LI TY AND RELATI VELY LOW
SO L SORPTION) WH CH PROMOTE THEI R DI SPERSI ON | N GROUNDWATER. | N ADDI TI ON ALL OF THESE

CHEM CALS ARE VCOLATI LE AND CAN EASI LY BE DI SPERSED | NTO SO L GAS AND PCSSI BLY THE ATMOSPHERE.

5. 1,2-DCB, 1,1-DCE, FREON 113, PCE, 1,1,1-TCA, AND TCE, HAVE BEEN USED ON SI TE AS PART OF THE
MANUFACTURI NG PROCESS. SO L SAMPLI NG HAS DOCUMENTED THE PRESENCE OF MOST OF THESE CHEM CALS AS
CONTAM NANTS IN SO L FROM SOURCE AREA EXCAVATI ONS.

6. TCE HAS BEEN USED AS AN | NDI CATOR CHEM CAL THRQUGHCQUT THE STUDY AREA. THI S IS BASED ON THE
REASONS STATED ABOVE. TCE IS ALSO THE CHEM CAL MOST FREQUENTLY DETECTED IN SO L AND
GROUNDWATER.  TCE HAS BEEN DETECTED | N GROUNDWATER AT THE GREATEST CONCENTRATI ON CF ANY OF THE
CHEM CALS OF CONCERN, HAS THE MOST W DESPREAD OCCURRENCE AND HAS THE HI GHEST CONCENTRATI ON | N
GROUNDWATER SAMPLES.

6.2 RI SK CHARACTERI ZATI ON

A BASELI NE PUBLI C HEALTH EVALUATI ON (BPHE) | S CONDUCTED AT EVERY SUPERFUND SI TE TO EVALUATE THE



RI SK POSED BY THE SITE IN I TS EXI STING CONDI TION.  THE BPHE EXAM NES THE CHEM CALS PRESENT AT
THE SI TE (SEE SECTION 6.1) AND THE PGSSI BLE ROUTES OF EXPOSURE TO HUMANS AND ANl MVALS.

USI NG SI M LARLY CONSERVATI VE ASSUMPTI ONS, THE BPHE ALSO DEVELOPED FUTURE AND CURRENT EXPOSURE
SCENARI CS. FOR THE HYPOTHETI CAL FUTURE EXPOSURE SCENARI OGS, | T WAS ASSUMED THAT THE ONSI TE AREAS
OF THE SI TE WOULD BE DEVELOPED FOR RESI DENTI AL USE AND THAT THE GROUNDWATER I N THE A- AND

B- AQUI FERS WOULD BE USED FOR DOMESTI C WATER SUPPLY PURPCSES. THE POTENTI AL CURRENT EXPCSURE
SCENARI O CONSI DERED | N THE BPHE EVALUATED | NHALATI ON CF VOC VAPCRS ORI G NATI NG FROM THE OFFSI TE
GROUNDWATER PLUME.

FUG TI VE DUST EM SSI ON OR | NCI DENTAL | NGESTION OF SO L BY CONSTRUCTI ON WORKERS DURI NG

HYPOTHETI CAL FUTURE CONSTRUCTI ON ON THE SI TE WERE NOT EVALUATED AS EXPOSURE PATHWAYS AT THESE
SITES. TH S CHAO CE WAS MADE BECAUSE THE DOCUMENTED CONTAM NATED SO L IS ALL AT DEPTHS GREATER
THAN El GHT TO TEN FEET. FUGQ TIVE DUST EM SSION IS NOT A CONCERN I N THI'S C RCUMSTANCE.  STANDARD
CONSTRUCTI ON PRACTICES I N TH' S PORTI ON OF THE SANTA CLARA VALLEY WOULD NOT RESULT | N EXCAVATI ONS
OF TH' S DEPTH.

ACCORDI NG TO THE BPHE, POTENTI AL FUTURE EXPOSURE ROUTES AT THE COVPAN ES SI TE MAY | NCLUDE

I NGESTI ON OF GROUNDWATER CONTAI NI NG THE CHEM CALS OF POTENTI AL CONCERN, | NHALATI ON OF VOC VAPCRS
FROM GROUNDWATER DURI NG SHOAERI NG CR OTHER DQOVESTI C USES, AND | NHALATI ON CF VOC VAPCRS

ORI A NATI NG FROM THE GROUNDWATER. BASED ON THE ABSENCE OF KNOAN SO L "HOT- SPOTS', OTrHER THAN
THOSE WELL BELOW GROUND SURFACE AND BENEATH BU LDI NGS, DI RECT CONTACT EXPCSURE TO CHEM CALS OF
CONCERN WAS NOT CONSI DERED FURTHER | N THE EXPOSURE EVALUATI ON.

I'N ADDI TION TO THE ABOVE, THE BPHE ALSO ASSUMED THAT THE CURRENT CLEANUP ACTI ONS WOULD BE

DI SCONTI NUED AND CLEANUP MEASURES WOULD NOT BE | MPLEMENTED AT ANY TIME I N THE FUTURE. USI NG
THESE ASSUMPTI ONS, THE BPHE CONCLUDED THAT THE ONLY AVERACGE EXPOSURE SCENARI O FOR WHI CH THERE
WOULD BE A POTENTI AL HEALTH RI SK CR AN | NCREASED CANCER RI SK GREATER THAN 1 IN 10, 000 WAS THE
HYPOTHETI CAL FUTURE DQOVESTI C USE OF CONTAM NATED SHALLOW GROUNDWATER.  THE MOST CRUCI AL OF THESE
ASSUMPTI ONS | S THAT CLEANUP ACTIVITY IN THE STUDY AREA WOULD CEASE. THI' S | MPLI ES THAT CURRENT
CONCENTRATI ONS | N GROUNDWATER WOULD PERSI ST | NTO THE FUTURE.

THE ONLY CURRENT EXPOSURE SCENARI O | DENTI FI ED I N THE BPHE IS | NDOOR EXPCSURE TO VAPCRS M GRATI NG
FROM THE CONTAM NATED GROUNDWATER IN THE COFFSI TE AREA.  THI S PATHWAY WAS EVALUATED FOR TWD
SEPARATE PCOPULATI ONS, RESI DENTS OF THE OFFSI TE AREA AND CHI LDREN ATTENDI NG THE SAN M GUEL

SCHOOL. THESE CANCER RI SKS AND HEALTH HAZARD ASSESSMENTS ARE BASED ON ESTI MATES CF THE | NDOOR
Al R CONCENTRATI ONS OF THE CHEM CALS OF CONCERN PREDI CTED BY MATHEMATI CAL MODELS. THE PREDI CTED
CARCI NOGENI C RI SK FCR THE AVERAGE CASE | S ESTI MATED TO BE ABOUT 4 I N 100, 000, 000 FOR

SCHOOLCHI LDREN AND ABCQUT 1 I N 10,000 FOR RESIDENTS. THE MODEL DCES NOT PREDI CT ANY TOXI C
EFFECTS FROM TH S EXPCSURE. THIS IS WTH N THE R SK RANGE THAT WOULD BE ALLOMBLE UNDER EPA

QU DANCE AFTER CLEANUP. EPA METHODOLOGY W LL BE APPLI ED TO REASSESS TH S EXPOSURE W THI N EACH
OF THE FOUR OPERABLE UNI TS AT THE FI VE YEAR REVI EW

THE FUTURE USE SCENARI O CONSI DERED BY THE BPHE |'S DOMESTI C USE OF SHALLOW GROUNDWATER BENEATH
THE SITE. TH S WOULD EXPCSE RESI DENTS TO CONTAM NATED GROUNDWATER THROUGH | NGESTI ON OF WATER
AND | NHALATI ON DURI NG DOMVESTI C USE ( SHONERI NG OOOKI NG ETC.). THE GREATEST POTENTI AL

CARCI NOGENI C RI SK RELATED TO THE AVERACGE EXPOSURE THROUGH THESE PATHWAYS |'S APPROXI MATELY 2 I N
1000.

DOMESTI C USE | S A HYPOTHETI CAL CASE SI NCE SHALLOW GROUNDWATER IN THE A- AND B- AQUI FERS IS NOT
CURRENTLY USED FOR WATER- SUPPLY PURPOSES AND LOCAL ORDI NANCES PRCHI BI T SUCH PRACTI CE.
CURRENTLY, THERE ARE NO PLANS TO USE THE A- AND B- AQUI FER GROUNDWATER AS A DRI NKI NG WATER
SUPPLY.

6.2.1 SAL
6.2.1.1 AVD 901/902 SO L

NO SHALLOW (LESS THAN 2 FEET) CONTAM NATED SO L IS REMAI NING SINCE THE | NTERI M REMEDI AL ACTI ONS
FOR SO L WAS EFFECTI VE | N REMOVI NG SHALLONV SO L. CONTAM NATED SO L THAT REMAINS I N PLACE IS
GREATER THAN TEN FEET | N DEPTH.  THE EXPOSURE TO CONTAM NATED SO L THROUGH THE DERVAL CONTACT
ROUTE WAS NOT EVALUATED SINCE I T I'S UNLI KELY THAT CONTACT WTH THE CHEM CALS OF CONCERN AT AMD
901/902, VOCS, WOULD OCCUR  PCSSI BLE EXPOSURE OF WORKERS TO THE CONTAM NANTS REMAINING IN SO L



I'N PLACE AT THE AVMD 901 FACILITY AS A RESULT OF VOLATI LI ZATI ON WAS | NVESTI GATED AND WLL BE
DI SCUSSED BELOW UNDER RI SK FROM Al R PATHWAYS.

6.2.1.2 SIGNETICS SO L

THE | NTERI M REMEDI AL ACTI ON OF EXCAVATI ON AND COFFSI TE DI SPCSAL WAS EFFECTI VE | N REMOVI NG
CONTAM NATED SO L FROM THE S| GNETI CS OPERABLE UNI T. NO ADDI TI ONAL CONTAM NATED SO L HAS BEEN
DOCUMENTED, THEREFORE RI SK DUE TO DI RECT CONTACT OR FUGQ Tl VE DUST EM SSI ON WAS NOT EVALUATED.

6.2.1.3 TRWSO L

NO SHALLOW (LESS THAN 2 FEET) CONTAM NATED SO L IS REMAI NING SINCE THE | NTERI M REMEDI AL ACTI ONS
FOR SO L WAS EFFECTI VE | N REMOVI NG SHALLON SO L. CONTAM NATED SO L THAT REMAI NS | NPLACE 1S
GREATER THAN TEN FEET | N DEPTH. THE EXPOSURE TO CONTAM NATED SO L THROUGH THE DERVAL CONTACT
ROUTE WAS NOT EVALUATED SINCE I T I'S UNLI KELY THAT CONTACT W TH THE CHEM CALS OF CONCERN AT TRW
VOCS AND METALS, WOULD OCCUR  ADDI TI ONALLY, SHOULD DERVAL CONTACT OCCUR THE VOCS WOULD

VOLATI LI ZE | NTO THE AIR PRICR TO SI GNI FI CANT SUBCUTANEQUS ADSCRPTI ON AND SUBCUTANEQUS ADSCRPTI ON
OF METALS IS NOT SI GNI FI CANT.

6.2.1.4 CFFSITE SA L

NO SOURCE AREAS HAVE BEEN LOCATED CR ARE SUSPECTED I N THE OFFSI TE CPERABLE UNIT. SO L

CONTAM NATI ON WOULD ONLY OCCUR AT CONTACT BETWEEN THE SO L AND GROUNDWATER, WH CH OCCURS AT
DEPTHS GREATER THAN TWELVE FEET. CONCENTRATI ONS ARE ASSUMED TO BE M NI MAL DUE TO THE CONSTANT
PARTI TI ONI NG OF CHEM CALS FROM WATER TO SO L AND SO L TO WATER RI SK DUE TO DI RECT CONTACT OR
FUG TI VE DUST EM SSI ON WAS NOT EVALUATED.

6.2.2 AIR
6.2.2.1 AVD 901/902

THE R SK FROM THE Al R STRI PPER EM SSI ONS WAS EVALUATED BY THE BAAQVD I N 1985 PRI CR TO PROVI DI NG
AVMD WTH A PERM T TO OPERATE THE Al R STRI PPER. THE RI SK RELATED TO THE CHEM CAL RELEASES FROM
THE AVD 901/902 Al R STRI PPER WAS ESTI MATED BY BAAQWD PERSONNEL TO BE 1.6 X (10-6). FLOW RATE
AND | NFLUENT CONCENTRATI ON WAS HI GHER | N 1985 THAN NOW THEREFORE MAXI MUM Al R CONCENTRATI ON AND
THE RELATED RI SK WOULD ALSO BE LOVNER THAN THAT PRQJECTED I N 1985.

THE POTENTI AL FOR VOLATI LI ZATI ON OF CHEM CALS FROM GROUNDWATER TO THE SURFACE WAS EVALUATED I N
THE BPHE FOR THE HYPOTHETI CAL CASE THAT THE "ONSI TE' | NDUSTRI AL PROPERTY AT THE AMD 901/ 902,

SI GNETI CS AND TRW CPERABLE UNI TS WAS CONVERTED TO RESI DENTI AL PROPERTY. THI S EVALUATI ON WAS
BASED STRI CTLY ON MODELI NG OF TRANSPORT FROM GROUNDWATER | NTO RESI DENCES AND ASSUM NG CURRENT
GROUNDWATER CONCENTRATI ONS FOR CHEM CALS OF CONCERN.  THE EXCESS CANCER RI SK ESTI MATE, BASED ON
TH'S MODEL IS 4 X (10-5) FOR THE AVERAGE CASE AND 8 X (10-4) FOR THE MAXI MUM CASE. THE

NON- CARCI NOGENI C CANCER | NDEX FOR BOTH THE AVERAGE AND MAXI MUM CASES |'S MUCH LESS THAN ONE.

THE PORTI ON OF THE GROUNDWATER CONTAM NANT PLUME THAT CURRENTLY BENEATH THE AVD 901/ 902 CPERABLE
UNI T DCES NOT REPRESENT A CURRENT RI SK SI NCE NO RESI DENCES OVERLAY THE PLUME. THE NMANUFACTURI NG
FACI LI TI ES THAT OVERLAY THE PLUME ALL UTI LI ZE ACTI VE VENTI LATI ON SYSTEMS WH CH WOULD ACT IN TWD
WAYS TO REDUCE THI' S POTENTI AL RI SK, FI RST THE VENTI LATI ON SYSTEM BY PUWMPI NG Al R | NTO THE
STRUCTURE, CREATES PCSI Tl VE PRESSURE THUS REDUCI NG THE RATE OF | NFI LTRATI ON OF CONTAM NANTS | NTO
THE STRUCTURE AND SECONDLY THE CONTI NUED | NFLUX OF Al R DI LUTES ANY CONTAM NANTS THAT ENTER THE
STRUCTURE.

I N RESPONSE TO AGENCY CONCERNS REGARDI NG THE PRESENCE OF CONTAM NATED SO L REMAI NI NG BELOW THE
AVD 901 FACILITY, AMD SAMPLED AIR IN THE | NTERI OR OF THE 901 FACILITY WTH A PHOTO ONI ZATI ON
DETECTOR (PID). PIDS ARE NOT CHEM CAL SPECIFIC, I N THAT THEY WLL NOT | NDi CATE WHAT CHEM CAL IS
BEI NG DETECTED, ONLY AN APPROXI MATE CONCENTRATI ON OF CHEM CALS | N VAPOR  THE DETECTION LIM T
FOR TH'S METHOD |'S BETWEEN 0.5 PART PER M LLION (PPM) AND 1 PPM  ALL READI NGS WERE BELOW THE
DETECTION LIM T. TO CONFI RM THESE RESULTS DI SCRETE SAVPLES | NDOOR AND OUTDOCR AMBI ENT Al R WERE
COLLECTED | N SUMVA CANI STERS AND ANALYZED.  THI'S SAVPLI NG PROTOCOL ALLOAS MUCH LOWER DETECTI ON
LIMTS. THESE RESULTS | NDI CATE THAT THE CHEM CALS PRESENT AT H GH CONCENTRATI ONS | N THE

CONTAM NATED SO L, 1, 1- DI CHLORCETHYLENE (DCE), TRI CHLORETHYLENE (TCE), TETRACHLORCETHYLENE ( PCE)
AND DI CHLOROBENZENE (DCB), ARE NOT PRESENT ABOVE 0.25 PART PER BILLI ON (PPB).



WORKER SAFETY REGULATI ONS | NCLUDE ALLOMBLE EXPCSURE FOR THESE CHEM CALS FROM 25 TO 200 PPM
THE WORKER ALLOMABLE WORKER EXPOSURES ARE RI SK BASED, HOWNEVER THE ASSUMPTI ONS USED | N ASSESSI NG
WORKER EXPOSURE ARE SI GNI FI CANTLY DI FFERENT FROM THE ASSUMPTI ONS USED | N THE BPHE. THE

COVPARI SON OF THE NON- DETECTABLE LEVELS OF THE CHEM CALS OF CONCERN TO THE ALLOMBLE LEVELS
WOULD STILL | NDI CATE THAT EXPOSURE TO | NDOOR Al R CONTAM NATED BY VAPORS M GRATI NG FROM

CONTAM NATED SO L OR OTHER SOURCES |'S PRCBABLY NOT A SI GNIFI CANT RI SK AT THE AMD 901 FACI LITY.

6.3.2.2 SIG\ETICS

AS PART OF THE | NTERI M REMEDI AL ACTI ON THREE Al R STRI PPERS ARE PRESENT AT THE SI GNETI CS 440
WOLFE FACILITY. THE AR STRI PPERS CPERATE | N SEQUENCE, WTH THE FI RST Al R STRI PPER REMOVI NG
OVER 99 PERCENT CF THE VOCS FROM THE | NFLUENT WATER.  THI S I NI TI AL STRI PPER DCES | NCLUDE CONTRCL
OF THE AIR EM SSI ONS W TH CAPTURE BY VAPCR PHASE CARBON. THE TOTAL RELEASE OF VOCS BY ALL THREE
AIR STRIPPERS | S LIMTED TO 0.52 PCQUNDS PER DAY BY A BAAQVWD PERM T TO OPERATE. THE RI SK FROM
THE RELEASE FROM THE Al R STRI PPERS WAS EVALUATED AFTER THE COWPLETI ON OF THE FS. THE MAXI MM
CONCENTRATI ON PREDI CTED BY THE MODEL WAS 0.434 UG L. TH S WOULD RESULT I N AN ESTI MATED

| NCREASED CANCER RI SK OF APPROXI MATELY 1 X (10-6).

NON- CARCI NOGENI C EFFECTS WERE ALSO EVALUATED FOR TH S RELEASE AND NONE WOULD BE PREDI CTED FROM
THE EXPOSURE TO THE MAXI MUM CONCENTRATI ONS RESULTI NG FROM THE Al R STRI PPER DI SCHARGE. THE MODEL
ASSUMED M NI MUM STACK HEI GHT, MAXI MUM PREDI CTED CONCENTRATI ON AND M NI MUM DI STANCE TO THE
RECEPTORS AT THE PROPERTY BOUNDARY.

THE R SK RELATED TO VCOLATI LI ZATI ON OF CHEM CALS, PRI MARILY VOCS FROM GROUNDWATER, WAS EVALUATED
FOR ALL THREE "ONSI TE" OPERABLE UNI TS FCR A HYPOTHETI CAL FUTURE SCENARI O OF CONVERSI ON TO
RESI DENTI AL PRCPERTY AS DI SCUSSED ABOVE | N SECTION 6. 3. 2. 1.

6.3.2.3 TRW

AS PART OF THE | NTERI M ACTI ON AND AS PART OF THE PROPOSED REMEDY AN Al R STRI PPER HAS BEEN
OPERATI NG AT THE FORVER TRW M CROMVE FACI LI TY SINCE 1985. THE EM SSIONS FROM THI S Al R STRI PPER
ARE ESTI MATED TO BE 0. 84 POUNDS PER DAY. TCE ACCOUNTS FOR OVER 90 PERCENT OF THI S EM SSI ON.

VWH LE VINYL CHLORI DE |'S DETECTED RQUTINELY I N ONE OF THE ONSITE TRWWELLS I T IS NOT DETECTED I N
THE | NFLUENT TO THE TREATMENT SYSTEM THIS IS A FUNCTION OF DI LUTI ON OF THE VI NYL CHLCRI DE BY
M XI NG WTH GROUNDWATER FROM OTHER EXTRACTI ON WELLS. THEREFORE THE CANCER R SK RELATED TO TH S
RELEASE WAS EVALUATED FOR TCE. THE MAXI MUM CONCENTRATI ON OF VOCS ESTI MATED BY THE CALI FORNI A

Al R RESOURCES BOARD PTPLU MODEL IS 9.24 X (10-3) MJ MB. THE EXCESS CANCER Rl SK RELATED TO
RELEASE OF TCE TO THE AMBI ENT AIR AT THI S CONCENTRATI ON FOR A 75 YEAR LI FETI ME EXPCSURE | S

ESTI MATED TO BE 1.79 X (10-5).

THE R SK RELATED TO VCOLATI LI ZATI ON OF CHEM CALS, PRI MARILY VOCS FROM GROUNDWATER, WAS EVALUATED
FOR ALL THREE "ONSI TE" OPERABLE UNI TS FCR A HYPOTHETI CAL FUTURE SCENARI O OF CONVERSI ON TO
RESI DENTI AL PRCPERTY AS DI SCUSSED ABOVE | N SECTION 6. 3. 2. 1.

6.3.2.4 OFFSITE

THE ONLY DOCUMENTED EM SSIONS W TH N THE OFFSI TE OPERABLE UNIT | S FROM THE SHALLOW SO L. TH' S
MAY BE FROM THE VOLATI LI ZATI ON OF GROUNDWATER CHEM CALS | NTO AMBI ENT Al R OR MAY REPRESENT
DEPOSI TION I N THE SHALLOW SO L FROM AMBI ENT Al R VOLATI LI ZATI ON OF CHEM CALS FROM THE
GROUNDWATER WAS MCDELED | N THE BPHE AND | NVESTI GATED AS DETAI LED I N SECTI ON 5. 2. 3. 4 ABOVE.

DUE TO THE DI SPERSI VE ACTI ON OF THE WND AND THE LOW CONTAM NANT CONCENTRATI ONS ESTI MATED AND
MEASURED, THE RI SK RELATED TO TH S EXPOSURE PATHWAY I N AMBIENT AIR IS NIL. THE R SK FROM TH S
PATHMAY WAS | NI TI ALLY ESTI MATED BASED ON A TWDO STAGE MODEL AS DESCRI BED ABOVE. ADDI TI ONAL RI SK
ESTI MVATES WERE MADE FOR A MAXI MUM AND AN AVERAGE CASE BASED ON MEASURED, FI ELD FLUX DATA RATHER
THAN FLUX DATA ESTI MVATED BY A MATHENMATI CAL TRANSPORT MODEL. THE | NDOOR Al R CONCENTRATION IS
STILL BASED ON A CONSERVATI VE BOX MODEL THAT ASSUMES A LOW RATE OF | NDOCR Al R EXCHANGE AND A
MAXI VAL AREA CF | NFI LTRATION.  THE MAXI MUM CASE ASSUMES EXPOSURE FOR 30 YEARS W TH THE | NDOOR
Al R CONCENTRATI ON MODELED FROM THE MAXI MUM FI ELD FLUX RATE MEASURED. THE AVERAGE CASE ASSUMES A
9 YEAR EXPOSURE W TH THE | NDOOR Al R CONCENTRATI ON MODELED FROM THE MEAN OF THE MEASURED FI ELD
FLUX RATES. THE ESTI MATED RI SK FOR THE MAXIMUM CASE 1S 5. 75 X (10-5) AND 9.1 X (10-7) FOR THE
AVERAGE CASE. | N EACH SCENARI O THE ONLY OBSERVED CARCI NOGENI C CHEM CAL OF CONCERN WAS TCE.



THE R SK RELATED TO THE OPERATI ON OF Al R STRI PPERS AT THE AMD 915 SI TE, WHERE THE OFFSI TE
GROUNDWATER | S TREATED, WAS EVALUATED AFTER THE COWPLETI ON OF THE FS. OFFGAS FROM THE Al R

STRI PPERS WAS CCOLLECTED AND ANALYZED FOR C S-1, 2-DCE, TRANS-1, 2-DCE, TCE, 1,1, 1-TCA AND VI NYL
CHLORI DE | N SEPTEMBER 1991. TH' S DATA WAS THEN USED I N A SCREENI NG LEVEL MODEL DEVELGPED BY THE
CALI FORNI A Al R PCLLUTI ON CONTROL OFFI CERS ASSCCI ATION.  TH' S MODEL USES AVERACGE AREA W DE
METEOROLOG CAL CONDI TIONS, M NI MUM RELEASE PQO NT HEI GHT, NMAXI MUM TOXI CI TY OR CARCI NOGENI CI TY
VALUES, AND M Nl MUM RECEPTCR DI STANCES. TH' S MODEL WOULD PREDI CT A CANCER RI SK OF LESS THAN 1 X
(10-5) AND NO NON- CARCI NOGENI C HEALTH EFFECTS.

6. 3. 3 GROUNDWATER

PCSSI BLE EXPCSURE TO CONTAM NATED GROUNDWATER AS A RESULT OF USING THI S GROUNDWATER AS A SOURCE
OF DOMESTI C WATER SUPPLY WAS EVALUATED. TH S EVALUATI ON CONSI DERED BOTH DI RECT | NGESTI ON OF THE
GROUNDWATER AND EXPCSURE TO CONTAM NANTS THRQUGH THE | NHALATI ON PATHWAY AS A RESULT OF SHONERI NG
AND OTHER DOVESTI C USE. THE EVALUATI ON WAS NOT CONSI DERED SEPARATELY FOR THE OPERABLE UNI TS.

I T WAS ASSUMED THAT THE POTENTI AL FOR THE M GRATI ON OF THE CONTAM NANTS TO A WATER SUPPLY WVELL
I'N THE SHALLOW AQUI FER VERE EQUAL.

THE EVALUATI ON OF THE TH S SCENARI O ASSUMES THAT NO FURTHER ACTI ONS WOULD OCCUR AND THAT THE
CURRENT CONTAM NANT CONCENTRATI ONS | N GROUNDWATER WOULD BE PRESENT AT THE TI ME A DOVESTI C VELL
BEGAN TO DRAW WATER FROM THE SHALLOW WATER BEARI NG ZONES. TH S SCENARI O WAS EVALUATED FOR BOTH
THE A AND B ZONE WATERS, BUT THE NUMBERS PRESENTED HERE ARE FCR THE A ZONE WHI CH REPRESENTS THE
GREATER RI SK AND HAZARD. THE NON- CARCI NOGENI C HAZARD RATI O AND THE CARCI NOGENI C CANCER RI SK WAS
CONSI DERED FOR TWD CASES, THE AVERAGE CASE AND THE MAXI MUM CASE. THE AVERAGE CASE ASSUMES A 9
YEAR EXPCSURE | NCLUDI NG | NGESTI ON OF 1.4 LI TERS OF WATER PER DAY CONTAM NATED W TH THE CHEM CALS
OF CONCERN AS REPRESENTED BY THE GEOVETRI C MEAN CONCENTRATI ON | N DATA FROM 1988 THROUGH 1989.
THE MAXI MUM CASE ASSUMES A 30 YEAR EXPCSURE TO THESE CHEM CALS AT THE MAXI MUM CONCENTRATI ON
DETECTED IN TH S SAVME DATABASE. TH S SCENARI O ASSUMES | NGESTI ON CF 2 LI TERS OF CONTAM NATED
WATER PER DAY FOR THI'S 30 YEAR PERI CD.

THE EXCESS CANCER RI SK FOR THE AVERAGE OR REPRESENTATI VE CASE BASED ON THE COVBI NATI ON OF

| NGESTI ON AND | NHALATI ON EXPOSURE 1S 2 X (10-3) (TABLE 5). THE EXCESS CANCER RI SK FOR THE
MAXI MUM CASE IS 5 X (10-1). THE POTENTI AL CANCER R SK WAS EVALUATED, UNDER THE GU DANCE OF EPA
REG ON | X TOXI COLOG ST, W THOUT THE | NCLUSI ON OF 1, 1-DCE AS A CARCINOGEN. UNDER THI S GUI DANCE
MODI FI ED REFERENCE DOSE WAS USED | N THE CALCULATI ON OF THE HAZARD RATI O FOR 1, 1-DCE. HOWEVER,
BASED ON GUI DANCE FROM EPA (Rl SK ASSESSMENT GUI DANCE FOR SUPERFUND), SINCE THE HAZARD | NDEX |'S
GREATER THAN ONE | T |'S NOT APPROPRI ATE TO CONSI DER 1, 1- DCE ONLY AS A NON CARCI NOGEN SINCE THI'S
WOULD REQUI RE EVALUATI ON OF THE POTENTI AL NON- CARCI NOGENI C EFFECTS BY TARGET ORGAN AND M GHT NOT
CORRECTLY REPRESENT THE POTENTI AL CARCI NOGENI C EFFECTS OF 1, 1-DCE. THEREFORE, THE APPROPRI ATE
CANCER RI SK RELATED TO THE | NGESTI ON OF GROUNDWATER IS 2 X (10-3) FOR THE AVERAGE CASE AND 5 X
(10-1) FOR THE MAXI MUM CASE.

THE HAZARD | NDEX FOR THE REPRESENTATI VE CASE | S GREATER THAN ONE AND | S MUCH GREATER THAN ONE
FOR THE MAXIMUM CASE. THI' S | NDI CATES THAT NON- CARCI NOGENI C HEALTH EFFECTS WOULD BE EXPECTED.
SI NCE THE HAZARD | NDEX | S GREATER THAN ONE THE ACTUAL HEALTH HAZARD WOULD REQUI RE FURTHER
EVALUATI ON ON A TARGET ORGAN BASIS. SINCE THE WATER IS NOT CURRENTLY USED AS A SOURCE CF

DRI NKI NG WATER AND | S NOT USED W THOUT TREATMENT THI'S WAS NOT PURSUED.

I T SHOULD BE EMPHASI ZED THAT THE SHALLOW GROUNDWATER 1S NOT CURRENTLY USED FOR LOCAL DRI NKI NG
WATER;, LOCAL ORDI NANCES REQUI RE THE | NSTALLATI ON OF A SANI TARY SEAL THROUGH AT LEAST THE UPPER
50 FEET OF THE SHALLOW WATER BEARI NG ZONES. THI S WOULD LIM T USE OF THE MOST CONTAM NATED
GROUNDWATER FOR DRI NKI NG WATER. | N ADDI TI ON, THE ASSUMPTI ON THAT ALL CLEANUP ACTIONS WLL BE
DI SCONTI NUED |'S | NTENDED ONLY TO PROVI DE A BASELI NE FOR COVPARI SON, AND DCES NOT REFLECT THE
CURRENT SI TUATI ON OR FUTURE PLANS W THI N THE STUDY AREA

6.3 PRESENCE OF SENSI TI VE HUVAN POPULATI ONS

THE STUDY AREA |'S LOCATED I N PREDOM NANTLY | NDUSTRI AL AREA HONEVER, THE GROUNDWATER

CONTAM NATI ON PLUME DCES EXTEND DOANGRADI ENT TO THE NORTH, BENEATH A RESI DENTI AL AREA. THE
EXTENSI ON OF THE GROUNDWATER CONTAM NATI ON PLUVE NORTH OF DUANE AVENUE ( OFFSI TE OPERABLE UNIT)
MAY RESULT I N AS MANY AS 600 RESI DENCES OVERLYI NG THE GROUNDWATER PLUME. TH S | NCLUDES THE SAN
M GUEL SCHOOL, WH CH CURRENTLY HOUSES A DAYCARE CENTER AND A HEADSTART PROGRAM



SI NCE THE CONTAM NATED GROUNDWATER HAS NOT AFFECTED THE DRI NKI NG WATER SUPPLY THE ONLY PGSSI BLE
CURRENT EXPOSURE | S THROUGH THE | NHALATI ON PATHWAY. TH S EXPOSURE PATHWAY WAS EVALUATED FOR
CHI LDREN ATTENDI NG PROGRAVS AT THE SAN M GUEL SCHOCOL FACILITY. THE EXCESS CANCER Rl SK FOR BOTH
THE AVERAGE AND MAXI MUM CASES WAS LESS THAN 1 X (10-6). THE HAZARD RATI O FOR BOTH THE AVERAGE
AND MAXI MUM CASES WAS LESS ALSO LESS THAN ONE. THE AVERACGE CASE ASSUMED THE CHI LDREN WERE
PRESENT FOR FOUR HOURS PER DAY FOR TWD YEARS. THE MAXI MUM CASE ASSUMED THE CH LDREN WERE
PRESENT FCOR ElI GHT HOURS PER DAY FOR FOUR YEARS.

6.4 PRESENCE COF SENSI TI VE ECOLOG CAL SYSTEMS

TWO ENDANGERED SPECI ES ARE REPORTED TO USE SOUTH SAN FRANCI SCO BAY, LOCATED APPROXI MATELY THREE
M LES NORTH OF THE STUDY AREA. THE CALI FORNI A CLAPPER RAI L AND THE SALT MARSH HARVEST MOUSE ARE
REPORTED TO EXI ST I N THE Tl DAL MARSHES OF THE BAY AND BAYSHORE. THE ENDANGERED CALI FORNI A BROMW
PELI CAN | S OCCASI ONALLY SEEN I N THE BAY AREA, BUT DOES NOT NEST IN THE SQUTH BAY. RANGES OF THE
ENDANGERED AMERI CAN PEREGRI NE FALCON AND SCQUTHERN BALD EAGLE | NCLUDE THE BAY AREA. THE SOUTHERN
BALD EAGLE DCES NOT USE BAY AND BAYSHORE HABI TATS. THE PEREGRI NE FALCON | S MAKI NG A STRONG
RECOVERY AND MAY BE DOANGRADED FROM ENDANGERED TO THREATENED STATUS | N SPECI FI C AREAS, | NCLUDI NG
CALI FORNI A, I N THE NEAR FUTURE. NESTI NG PEREGRI NES HAVE BEEN NOTED | N THE NORTHERN BAY AREA,

I NCLUDI NG THE GOLDEN GATE BRI DGE AND BAY BRI DGE, HOWEVER NESTI NG PEREGRI NE FALCONS HAVE NOT BEEN
REPORTED I N THE SQUTH BAY.

THE AMD SI TE STUDY AREA DCES NOT CONSTI TUTE CRI Tl CAL HABI TAT FOR ENDANGERED SPECI ES NOCR DCES | T
I NCLUDE OR | MPACT ANY "WETLANDS. "

6.5 CONCLUSI ON

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE ADVANCED M CRO DEVI CES, 901/902
THOWPSON PLACE, SIGNETICS, 811 EAST ARQUES, AND FORMER TRW M CROMVE FACI LI TY, 825 STEWART DRI VE
SUPERFUND SI TES, | F NOT ADDRESSED BY | MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S ROD MAY
PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERVENT TO THE PUBLI C HEALTH, WELFARE OR ENVI RONMENT.
BASED ON THE FACT THAT A VAR ETY OF THE VOCS DETECTED | N THE STUDY AREA PGSE S| GNI FI CANT HEALTH
RI SKS AS CARCI NOGENS OR AS NONCARCI NOGENS AND COVPLETE EXPOSURE PATHWAYS EXI ST, EPA HAS

DETERM NED THAT REMEDI ATI ON |'S WARRANTED.

7.0 APPLI CABLE CR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

UNDER SECTI ON 121(D)(1) OF CERCLA, REMEDI AL ACTI ONS MUST ATTAIN A DEGREE OF CLEAN-UP WA CH
ASSURES PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT.  ADDI TI ONALLY, REMEDI AL ACTI ONS THAT
LEAVE ANY HAZARDOUS SUBSTANCE, POLLUTANT, OR CONTAM NANT ON-SI TE MUST MEET A LEVEL OR STANDARD
OF CONTROL THAT AT LEAST ATTAI NS STANDARDS, REQUI REMENTS, LIM TATIONS, OR CRI TERI A THAT ARE

" APPLI CABLE OR RELEVANT AND APPRCPRI ATE" UNDER THE Cl RCUMBTANCES OF THE RELEASE. THESE

REQUI REMENTS, KNOMN AS "ARARS', MAY BE WAI VED | N CERTAI N | NSTANCES, AS STATED | N SECTI ON
121(D)(4) OF CERCLA

"APPLI CABLE" REQUI REMENTS ARE THOSE CLEAN- UP STANDARDS, STANDARDS OF CONTRCL AND OTHER
SUBSTANTI VE ENVI RONMVENTAL PROTECTI ON REQUI REMENTS, CRITERI A, OR LI M TATI ONS PROMULGATED UNDER
FEDERAL OR STATE LAW THAT SPECI FI CALLY ADDRESS A HAZARDOUS SUBSTANCE, PCLLUTANT OR CONTAM NANT,
REMEDI AL ACTI QN, LOCATI ON, OR OTHER Cl RCUMSTANCE AT A CERCLA SITE. "RELEVANT AND APPRCPRI ATE"
REQUI REMENTS ARE CLEAN- UP STANDARDS, STANDARDS OF CONTROL AND OTHER SUBSTANTI VE ENVI RONVENTAL
PROTECTI ON REQUI REMENTS, CRITERI A, OR LI M TATI ONS PROMULGATED UNDER FEDERAL OR STATE LAW THAT,
VWH LE NOT "APPLI CABLE" TO A HAZARDQUS SUBSTANCE, POLLUTANT, CONTAM NANT, REMEDI AL ACTI ON,
LOCATI ON, OR OTHER Cl RCUMBTANCE AT A CERCLA SI TE, ADDRESS PROBLEMS COR SI TUATI ONS SUFFI Cl ENTLY
SI M LAR TO THOSE ENCOUNTERED AT THE CERCLA SI TE THAT THEIR USE | S WELL- SU TED TO THE PARTI CULAR
SITE. FOR EXAMPLE, REQU REMENTS NMAY BE RELEVANT AND APPROPRI ATE | F THEY WOULD BE " APPLI CABLE"
BUT FOR JURI SDI CTI ONAL RESTRI CTI ONS ASSOCI ATED W TH THE REQUI REMENT.  ( SEE THE NATI ONAL

CONTI NGENCY PLAN, 40 CFR SECTI ON 300.6, 1986).

THE DETERM NATI ON OF WHI CH REQUI REMENTS ARE " RELEVANT AND APPROPRI ATE" 1S SOVEWHAT FLEXI BLE.
EPA AND THE STATE MAY LOOK TO THE TYPE OF REMEDI AL ACTI ONS CONTEMPLATED, THE HAZARDOUS
SUBSTANCES PRESENT, THE WASTE CHARACTERI STI CS, THE PHYSI CAL CHARACTERI STICS COF THE SI TE, AND
OTHER APPRCPRI ATE FACTORS. I T IS PCSSI BLE FOR ONLY PART OF A REQUI REMENT TO BE CONSI DERED
RELEVANT AND APPROPRI ATE.  ADDI TI ONALLY, ONLY SUBSTANTI VE REQUI REMENTS NEED BE FOLLOWED. | F NO
ARAR COVERS A PARTI CULAR SI TUATION, CR I F AN ARAR IS NOT SUFFI CI ENT TO PROTECT HUVAN HEALTH CR



THE ENVI RONMVENT, THEN NON- PROMULGATED STANDARDS, CRI TERI A, GUJ DANCE, AND ADVI SCRI ES MUST BE USED
TO PROVI DE A PROTECTI VE REMEDY.

7.1 TYPES CF ARARS

THERE ARE THREE TYPES OF ARARS. THE FI RST TYPE | NCLUDES " CONTAM NANT SPECI FI C' REQUI REMENTS.
THESE ARARS SET LIM TS ON CONCENTRATI ONS OF SPECI FI C HAZARDOUS SUBSTANCES, PCLLUTANTS, AND
CONTAM NANTS I N THE ENVI RONVENT. EXAMPLES OF THI S TYPE OF ARAR ARE AMBI ENT WATER QUALI TY

CRI TERI A AND DRI NKI NG WATER STANDARDS. THE SECOND TYPE OF ARAR | NCLUDES LOCATI ON- SPECI FI C

REQUI REMENTS THAT SET RESTRI CTI ONS ON CERTAI N TYPES OF ACTI VI TI ES BASED ON S| TE CHARACTERI STI CS.
THESE | NCLUDE RESTRI CTI ON ON ACTIVI TI ES | N WETLANDS, FLOCDPLAINS, AND H STCRIC SITES. THE TH RD
TYPE OF ARAR | NCLUDES ACTI ON- SPECI FI C REQUI REMENTS. THESE ARE TECHNOLOGY- BASED RESTRI CTI ONS

WH CH ARE TRI GGERED BY THE TYPE OF ACTI ON UNDER CONSI DERATI ON. EXAMPLES OF ACTI ON- SPECI FI C
ARARS ARE RESOURCE CONSERVATI ON AND RECOVERY ACT (" RCRA") REGULATI ONS FOR WASTE TREATMENT,
STORAGE, AND DI SPCSAL.

ARARS MUST BE | DENTI FI ED ON A SI TE- SPECI FI C BASI S FROM | NFORVATI ON ABQUT SPECI FI C CHEM CALS AT
THE SI TE, SPECI FI C FEATURES OF THE S| TE LOCATI ON, AND ACTI ONS THAT ARE BEI NG CONSI DERED AS
REMEDI ES.

7.2 CONTAM NANT- SPECI FI C ARARS AND TBCS
SECTI ON 1412 OF THE SAFE DRI NKI NG WATER ACT. 42 USC SECTI ON 300G 1

UNDER THE AUTHORI TY OF SECTI ON 1412 OF THE SAFE DRI NKI NG WATER ACT, NMAXI MUM CONTAM NANT LEVELS
GOALS (MCLGS) THAT ARE SET AT LEVELS ABOVE ZERO, SHALL BE ATTAI NED BY REMEDI AL ACTI ONS FOR
GROUND OR SURFACE WATER THAT ARE CURRENT CR POTENTI AL SOURCES OF DRI NKI NG WATER, WHERE THE MCLGS
ARE RELEVANT AND APPROPRI ATE UNDER THE O RCUMSTANCES OF THE RELEASE BASED ON THE FACTCRS I N
S300. 400 (Q (2).

THE APPROPRI ATE REMEDI AL GOAL FOR EACH | NDI CATOR CHEM CAL I N GROUND WATER | S THE MCLG (I F NOT
EQUAL TO ZERO), THE FEDERAL MCL, OR THE STATE MCL, WH CHEVER IS MOST STRI NGENT.

CALI FORNI A' S RESCLUTI ON 68- 16

CALI FORNI A' S " STATEMENT OF POLI CY W TH RESPECT TO MAI NTAI NI NG H GH QUALI TY OF WATERS I N

CALI FORNI A, " RESCLUTI ON 68- 16, AFFECTS REMEDI AL STANDARDS. THE POLI CY REQUI RES MAI NTENANCE OF
EXI STI NG WATER QUALI TY UNLESS I T IS DEMONSTRATED THAT A CHANGE W LL BENEFI T THE PECPLE OF THE
STATE, WLL NOT UNREASONABLY AFFECT PRESENT CR POTENTI AL USES, AND WLL NOT RESULT | N WATER
QUALI TY LESS THAN THAT PRESCRI BED BY OTHER STATE PCLI Cl ES.

THE FS EVALUATED GROUNDWATER CLEANUP TO BACKGROUND CR NON- DETECT LEVELS. CLEANUP TO NON- DETECT
LEVELS WOULD | NCREASE ESTI MATED GROUNDWATER CLEANUP Tl MES BY OVER 50 PERCENT AND ADD

SI GNI FI CANTLY TO COST. THE FS ALSO EVALUATED CLEANUP LEVELS NECESSARY TO ACHHEVE A 1 IN

1, 000, 000 EXCESS CANCER RI SK FROM FUTURE | NGESTI ON OF THE GROUNDWATER. THIS IS H GHLY

I MPRACTI CAL DUE TO THE PRESENCE OF ARSENI C. THE ARSEN C CONCENTRATI ON WOULD HAVE TO BE REDUCED
TO 1.5 UG L TO APPROACH THE 1 IN A 1, 000, 000 EXCESS CANCER RISK. THI S | S FAR BELON THE CURRENT
MCL FOR ARSENI C OF 50 UG L AND |I'S PROBABLY BELOW THE NATURALLY OCCURRI NG BACKGROUND OF ARSENI C
I'N GROUNDWATER | N SANTA CLARA COUNTY.

I'N ADDI TI ON, CLEANUP OF GROUNDWATER TO BELOW THE MCL FOR THE CHEM CALS CF CONCERN MAY NOT BE
ACHI EVABLE DUE TO THE TECHNI CAL DI FFI CULTI ES | N RESTORI NG AQUI FERS BY THE REMOVAL COF LOW
CONCENTRATI ONS OF ANY VOC. TH'S | S DUE TO THE SLOW DESCRPTI ON OF VOCS ADSCRBED TO THE | NNER PORE
SPACES OF SO L PARTI CLES WH CH MAKE UP THE AQUI FER MATERI AL AND VOCS ADSCRBED TO CLAYS AND
ORGANI C MATTER IN THE AQUI TARD. CLEANUP TO MCL LEVELS WOULD PROTECT THE PRI MARY BENEFI Cl AL USE
OF THE GROUNDWATER AS A POTENTI AL SOURCE COF DRI NKI NG WATER. FOR THESE REASONS, MCLS VERE
ACCEPTED AS CONCENTRATI ONS THAT MEET THE | NTENT OF RESCLUTI ON NO. 68- 16.

7.3 ACTI ON SPECI FI C ARARS AND TBCS
NATI ONAL POLLUTANT DI SCHARGE ELI M NATI ON SYSTEM ( NPDES)

NPDES SUBSTANTI VE PERM T REQUI REMENTS ANDY OR RWQCB WASTE DI SCHARGE REQUI REMENTS (WDRS) ARE



POTENTI AL ARARS FOR EFFLUENT DI SCHARGES. THE EFFLUENT LI M TATI ONS AND MONI TORI NG REQUI REMENTS
OF AN NPDES PERM T OR WDRS LEGALLY APPLY TO PO NT SOURCE DI SCHARGES SUCH AS THOSE FROM A
TREATMENT SYSTEM W TH AN QUTFALL TO SURFACE WATER CR STCRM DRAINS.  THE RWQXCB ESTABLI SHED
EFFLUENT DI SCHARGE LI M TATI ONS AND PERM T REQUI REMENTS BASED ON WATER QUALI TY STANDARDS SET
FORTH IN THE SAN FRANCI SCO BAY REG ONAL BASI N PLAN OR BEST AVAI LABLE TECHNOLOGY STANDARDS.

EPA OFFI CE OF SOLI D WASTE AND EMERGENCY RESPONSE ( CSVWER) DI RECTI VE 9355. 0- 28

OSVEER DI RECTI VE 9355. 0-28 "CONTROL OF AIR EM SSI ONS FROM SUPERFUND GROUNDWATER Al R STRI PPERS AT
SUPERFUND GROUNDWATER SI TES' APPLI ES TO FUTURE REMEDI AL DECI SI ONS AT SUPERFUND SI TES | N GZONE
NON- ATTAI NVENT AREAS.  FUTURE REMEDI AL DECI SI ONS | NCLUDE RECORDS OF DECI SI ONS ( RODS) ,

SI GNI FI CANT DI FFERENCES TO A ROD AND CONSENT DECREES. THE FOUR OPERABLE UNI TS ARE | N AN GZONE
NON- ATTAI NVENT AREA.  THI'S DI RECTI VE REQUI RES SUCH SI TES TO CONTRCL TOTAL VCOLATI LE ORGANI C
COVPOUND EM SSI ONS FROM Al R STRI PPERS AND SO L VAPCR EXTRACTORS TO FI FTEEN POUNDS PER DAY PER
FACILITY. TH S DIRECTIVE IS NOT AN ARAR, BUT IS A TBC. ARARS WTH MORE STRI NGENT REQUI REMENTS
TAKE PRECEDENCE OVER THE DI RECTI VE.

BAY AREA Al R QUALI TY MANAGEMENT DI STRI CT ( BAAQVD) REGULATION 8. RULE 47

BAY AREA Al R QUALI TY MANAGEMENT DI STRI CT BOARD OF DI RECTORS ADCPTED REGULATION 8, RULE 47. TH' S
RULE I'S ENTI TLED "Al R STRI PPI NG AND SO L VAPCR EXTRACTI ON OPERATI ONS' AND APPLI ES TO NEW AND
MODI FI ED OPERATI ONS. THE RULE CONSI STS CF TWDO STANDARDS:

. I NDI VI DUAL Al R STRI PPI NG AND SO L VAPCR EXTRACTI ON OPERATI ONS EM TTI NG BENZENE,
VI NYL CHLORI DE, PERCHLORCETHYLENE, METHYLENE CHLORI DE ANDY OR TRI CHLORCETHYLENE ARE
REQUI RED TO CONTROL EM SSI ONS BY AT LEAST NI NETY PERCENT BY WEI GHT. COPERATI ONS
EM TTI NG LESS THAN ONE POUND PER DAY OF THESE COVPOUNDS ARE EXEMPT FROM THI S
REQUI REMENT | F THEY PASS A DI STRI CT RI SK SCREEN

. I NDI VI DUAL Al R STRI PPI NG AND SO L VAPCR EXTRACTI ON OPERATI ONS EM TTI NG GREATER THAN
FI FTEEN POUNDS PER DAY OF ORGANI C COMPQUNDS OTHER THAN THOSE LI STED ABOVE ARE
REQUI RED TO CONTROL EM SSI ONS BY AT LEAST NI NETY PERCENT BY WEI GHT.

REGULATI ON 8, RULE 47 IS AN ARAR FOR THE | MPLEMENTATI ON OF THE REMEDY AT ALL FOUR OPERABLE
UNI TS.

BAY AREA Al R QUALI TY MANAGEMENT DI STRI CT ( BAAQVD) REGULATI ON 8. RULE 40

BAY AREA Al R QUALI TY MANAGEMENT DI STRI CT BOARD OF DI RECTORS ADCPTED REGULATION 8, RULE 40, JULY
1986. TH' S RULE | S ENTI TLED " AERATI ON OF CONTAM NATED SO L AND REMOVAL OF UNDERGROUND STORAGE
TANKS'. THE PURPCSE OF THHS RULE IS TO LIMT THE EM SSI ON OF ORGANI C COVPOUNDS FROM SO L THAT
HAS BEEN CONTAM NATED BY ORGANI C CR PETRCLEUM CHEM CAL LEAKS COR SPILLS; TO DESCRI BE AN
ACCEPTABLE SO L AERATI ON PROCEDURE; AND TO DESCRI BE AN ACCEPTABLE PROCEDURE FOR CONTROLLI NG

EM SSI ONS FROM UNDERGROUND STORACGE TANKS DURI NG REPLACEMENT OR REMOVAL.  TH'S RULE | NCLUDES
STANDARDS FOR AERATI ON, REPORTI NG REQUI REMENTS AND A MANUAL OF PROCEDURES.

. UNCONTRCLLED AERATI ON (8-40-301) IS LIM TED BY A COVBI NATI ON OF ORGANI C CONTENT AND
VOLUME.
. CONTROLLED AERATI ON (8- 40-302) REQU RES THAT THE EM SSI ONS OF ORGANI C COVPOUNDS TO

THE ATMOSPHERE BE REDUCED BY AT LEAST 90 PERCENT BY WEI GHT.

REGULATI ON 8, RULE 40 WOULD BE AN ARAR FCR THE | MPLEMENTATI ON OF ANY REMEDY THAT | NCLUDES SO L
AERATI ON OR REMOVAL OF ANY SO L CONTAI NI NG GREATER THAN 50 PPM BY WEI GHT ORGANI C CONTENT.

RESOURCE CONSERVATI ON RECOVERY ACT (RCRA) LAND DI SPOSAL RESTRI CTI ONS

THE CONTAM NATED GROUND WATER CONTAI NS TWD SPENT SCLVENTS THAT ARE RCRA LI STED WASTES. TCE IS
AN FOCOL LI STED WASTE, AND TCA IS AN FO02 LI STED WASTE. = ADSCRBENTS AND OTHER MATERI ALS USED FCR
REMEDI ATI ON OF GROUNDWATER VOCS, SUCH AS ACTI VATED CARBON, CHEM CAL- ADSCRBI NG RESI NS, OR OTHER
MATERI ALS USED | N THE TREATMENT OF GROUND WATER OR AIR WLL CONTAIN THE CHEM CALS AFTER USE.
RCRA LAND DI SPCSAL RESTRI CTI ONS ARE NOT APPLI CABLE BUT ARE RELEVANT AND APPRCPRI ATE TO DI SPOSAL
OF TREATMENT MEDI A DUE TO THE PRESENCE OF CONSTI TUENTS WH CH ARE SUFFI Cl ENTLY SIM LAR TO RCRA



WASTES.
CLEAN WATER ACT

UNDER THESE PROVI SI ONS, DI SCHARCES OF TREATED GROUNDWATER TO THE LOCAL SANI TARY SEVER MJST
COVPLY W TH LOCAL POTW PRETREATMENT PROGRAMB. DI SCHARGES OF TREATED GROUNDWATER TO THE SAN TARY
SEWER AT AMD 901/902 MUST MEET THE SUBSTANTI VE STANDARDS OF THE CI TY OF SUNNYVALE.

7.4 LOCATI ON- SPECI FI C ARARS
FI SH AND W LDLI FE COORDI NATI ON ACT

THE FI SH AND W LDLI FE COORDI NATI ON ACT | S AN APPLI CABLE REQUI REMENT FOR THE LOCATI ONS ADJACENT
TO CALABAZAS CREEK, GUADELUPE SLOUGH AND OTHER TRI BUTARY STREAMS AND MARSHES.

8.0 DESCRI PTI ON CF ALTERNATI VES
8.1 REMEDI AL ACTI ON CGBJECTI VES

CLEANUP OF GROUNDWATER CONTAM NATI ON AT THE AMDY SI GNETI CS/ TRW SI TES FOCUSES ON THE FOLLOW NG
REMEDI AL CBJECTI VES:

1. PREVENTI ON OF THE NEAR- TERM AND FUTURE EXPOSURE OF HUVAN RECEPTCORS TO CONTAM NATED
GROUNDWATER AND SO L;

2. RESTCRATI ON OF THE CONTAM NATED GROUNDWATER FCR FUTURE USE AS A POTENTI AL SCURCE OF DRI NKI NG
WATER;

3. CONTRCL OF CONTAM NANT M GRATI ON,

4. MONI TORI NG OF CONTAM NANT CONCENTRATI ONS | N GROUNDWATER TO OBSERVE THE CONTRCL OF CONTAM NANT
M GRATI ON AND THE PROGRESS OF CLEANUP.

8.2 CLEANUP STANDARDS
8.2.1 CLEANUP STANDARDS

EVEN THOUGH SHALLOW GROUNDWATER AFFECTED BY THESE SI TES 1S NOT CURRENTLY BEI NG USED FOR DRI NKI NG
WATER, | T IS A POTENTI AL DRI NKI NG WATER SOURCE AND MJUST BE PROTECTED AS SUCH. THEREFORE, THE
CLEANUP STANDARDS HAVE BEEN SET AT STATE AND FEDERAL NMAXI MUM CONTAM NANT LEVELS (MCLS) FOR

DRI NKI NG WATER. THE CLEANUP STANDARDS FCR NI NE OF THE TEN CHEM CALS OF CONCERN FOR THESE SI TES
ARE THE CALI FORNI A MCLS FOR DRI NKI NG WATER ( TABLE 6). THE EXCEPTION | S 1, 2- DCB FOR WH CH

CALI FORNI A HAS NOT ESTABLI SHED AN MCL. THE CLEANUP STANDARD FCOR 1, 2-DCB WLL BE THE RECENTLY
PROMULGATED FEDERAL MCL, WH CH BECOMES EFFECTI VE JULY 1992. SETTI NG THE CLEANUP STANDARDS AT
THESE LEVELS FULFI LLS THE ARARS AND ALSO ACHI EVES A RI SK LEVEL WTH N THE EPA ACCEPTABLE Rl SK
RANCE.

FOR THE STUDY AREA, THE CARCI NOGENI C RI SK AT THE CLEANUP STANDARDS FOR ALL CHEM CALS LI STED IN
TABLE 6 ASSOCI ATED W TH THE POTENTI AL FUTURE USE SCENARI O OF GROUNDWATER | NGESTI ON AND

I NHALATI ON OF VOCS FROM GROUNDWATER WOULD BE 3.7 X (10-4) (TABLES 7 & 8). TH'S RISK I S BASED ON
ALL THE CHEM CALS I N TABLE 6 BEI NG PRESENT | N THE GROUNDWATER ANY PLACE W THI N THE STUDY AREA
TH' S ESTI MATE | S BASED ON ASSUVMPTI ONS SI M LAR TO THE PRCBABLE MAXI MUM CASE | N THE BPHE, EXCEPT
I T ASSUMES A 70 YEAR RATHER THAN A 30 YEAR EXPOSURE USED TO ESTI MATE THE PROBABLE MAXI MUM RI SK
SCENARI O I N THE BPHE.

THESE ASSUMPTI ONS ARE PROBABLY OVERLY CONSERVATI VE, ESPECI ALLY THE ASSUVMPTI ON REGARDI NG THE
OCCURRENCE CF ALL CHEM CALS. TABLE 6 SHOAS WHI CH CHEM CALS OCCUR OR WOULD BE REASONABLY
EXPECTED TO CCCUR | N WH CH OPERABLE UNI T. BASED ON THESE CHEM CALS ONLY, THE ESTI MATED EXCESS
CARCI NOGENI C RI SK AFTER CLEANUP IS 6 X (10-6) FOR THE AVD OPERABLE UNIT AND 4 X (10-5) FOR
SIGNETICS, TRW AND THE OFFSI TE COWM NGLED PLUVE (TABLE 8). |IN CLEANING UP TCE TO THE 5 PPB
CLEANUP STANDARD IT IS QU TE LI KELY THAT THE CONCENTRATI ONS OF OTHER VOCS W LL BE REDUCED TO
LEVELS BELOWTHE 5 PPB RANGE. THESE RI SK VALUES REPRESENT THE MAXI MUM RESI DUAL Rl SK THAT WOULD
BE PROBABLE FOLLOWN NG CLEANUP.



I N ADDI TI ON, THESE VALUES | NCLUDE 1, 1- DCEWH CH | S CLASSI FI ED BY EPA AS A PCSSI BLE HUMVAN

CARCI NOGEN. THE CLASSI FI CATION OF 1, 1-DCE AS A CARCI NOGEN | S BASED ON A SI NGLE PGsI Tl VE RESULT
QUT OF SEVENTEEN STUDI ES AND, BASED ON GU DANCE OF EPA REG ON | X TOXICOLOA ST, I T IS ACCEPTABLE
TO EXCLUDE 1, 1-DCE AS A CARCINOGEN. I F 1,1-DCE I'S NOT | NCLUDED AS A CARCI NOGEN, A MZDI Fl ED
REFERENCE DCOSE |'S USED | N THE EVALUATI ON CF THE NON- CARCI NOGENI C HAZARD QUOTIENT. IF IT IS
EXCLUDED, THE ESTI MATED RI SK AT CLEANUP STANDARDS DECREASES TO 6 X (10-6) FOR SI GNETI CS AND TRW
AND 3 X (10-6) FOR THE OFFSI TE COVM NGLED PLUME.

THE NON- CARCI NOGENI C HAZARD | NDEX AT THE CLEANUP STANDARDS, FOR ALL OF THE CHEM CALS SHOW | N
TABLE 6 ASSOCI ATED W TH THE POTENTI AL FUTURE USE SCENAR O OF GROUNDWATER | NGESTI ON AND

I NHALATI ON OF VOCS |'S 0.44 (TABLE 7). |F ONLY THOSE CHEM CALS THAT M GHT BE REASONABLE EXPECTED
TO OOCUR W TH N ANY OPERABLE UNI T ARE CONSI DERED THEN THE HAZARD | NDEX FOR THI'S SCENARI O |'S 0. 44
FOR AMD AND SI GNETI CS CPERABLE UNIT, 0.1 FOR THE TRW CPERABLE UNIT, AND 0.2 FOR THE OFFSI TE
COWM NGLED PLUME ( TABLE 7).

CLEANUP STANDARDS FOR THE TREATED EFFLUENT FROM THE Al R STRI PPER ARE SET BY RWXCB | N THE NPDES
PERM T PROCESS. CLEANUP STANDARDS FOR THE Al R STRI PPER OFFGAS ARE ESTABLI SHED BY THE BAAQVD
PERM T PROCESS. ALL OF THE TREATMENT SYSTEMB, EXCEPT FOR THE GROUNDWATER TREATMENT SYSTEM AT
AVD 901/ 902, ARE CURRENTLY PERM TTED BY THE RW)CB AND BAAQVD. THE GROUNDWATER TREATMENT SYSTEM
AT AVD 901/ 902 DCES HAVE A PERM T TO OPERATE FROM THE BAAQVD, HOMEVER S| NCE THE WATER | S REUSED
AS | NDUSTRI AL PROCESS WATER AND | NDI RECTLY DI SCHARGED TO THE SANI TARY SEWER SYSTEM A PERM T
FROM THE RWXCB | S NOT REQUI RED.

OPERATI ON OF THE AMD 901/902 SI TE AS A PRODUCTI ON FACI LI TY BY AMD WLL CEASE SOMVETI ME I N LATE
1991 OR EARLY 1992, TH S WLL PRECLUDE THE | NDI RECT DI SCHARGE OF THE TREATED GROUNDWATER UNDER
LOCAL POTW REGULATI ONS. AN NPDES PERM T WLL BE REQUI RED FOR DI SCHARGE COF TH S WATER, HOWEVER
THE DI SCHARGE LI M TS HAVE NOT BEEN ESTABLI SHED AT TH S TI ME.

THERE ARE CURRENTLY NO ARARS ESTABLI SHED FOR CLEANUP LEVELS | N CONTAM NATED SO L. HOWNEVER, A
RWXCB PCLI CY OF CLEANUP TO BACKGROUND CR 1 PPM TOTAL VOCS FOR SO LS IS A TBC CRI TERI A AND HAS
BEEN SET AS THE SO L CLEANUP STANDARD FCR THESE SI TES. EXPERI ENCE AT OTHER SI TES HAS SHOM THAT
TH S LEVEL WLL PREVENT RECONTAM NATI ON OF GROUNDWATER

8. 2.2 COVPLI ANCE BCQUNDARI ES

THE COVPLI ANCE BOUNDARY FOR CONTAM NATED GROUNDWATER | NCLUDES ALL GROUNDWATER W THI N THE PLUME

BOUNDARI ES | NDI CATED I N FIGURES 16 AND 17, ALL GROUNDWATER MONI TORED I N EXI STI NG VEELLS, AND ANY
CONTAM NATED GROUNDWATER | DENTI FI ED BY ADDI TI ONAL MONI TORI NG VEELLS | NSTALLED UPON RWXCB OR EPA

REQUEST FOR THE PURPCSE OF MONI TORI NG POTENTI AL VERTI CAL OR HORI ZONTAL M GRATI ON OF THE PLUMES

CURRENTLY LOCATED IN THE A AND B AQUI FERS.

8.3 REMEDI AL ACTI ON ALTERNATI VES

I NI TIALLY, A LARGE NUMBER OF CLEANUP METHODS ( TECHNOLOGQ ES) WERE SCREENED W TH RESPECT TO THEI R
EFFECTI VENESS, | MPLEMENTABI LI TY, AND CORDER- OF- MAGNI TUDE COST. THE METHCDS WH CH PASSED THI S

I NI TI AL SCREENI NG VERE THEN COMBI NED | NTO CLEANUP ALTERNATI VES MOST APPLI CABLE TO EACH OPERABLE
UNI'T AND EVALUATED I N DETAI L.

8.3.1 AVMD CPERABLE UNI T

APPROXI MATELY 37 CUBI C YARDS OF RESI DUAL CONTAM NATED SO L IS LOCATED | N THE UNSATURATED ZONE
UPGRADI ENT OF THE GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM  ALTERNATIVE 1 APPLI ES TO BOTH
SO L AND GROUNDWATER. ALTERNATI VES 2 THROUGH 7 SPECI FI CALLY ADDRESS THE SO L, AND ALTERNATI VES 8
THROUGH 10 ADDRESS GROUNDWATER

AVD ALTERNATI VE 1: NO ACTION - MONI TORI NG THE NO ACTI ON ALTERNATI VE | NCLUDES COVPLETELY STCPPI NG
OPERATI ON OF THE EXI STI NG GROUNDWATER TREATMENT SYSTEM WH CH HAS BEEN OPERATI NG FOR THE LAST

6- YEARS. NO ADDI TI ONAL SO L REMEDI ATI ON WOULD BE PERFORMED. GROUNDWATER MONI TORI NG WOULD
CONTINUE. TI ME FOR THE GROUNDWATER TO ACHI EVE COVPLI ANCE W TH ARARS | S UNKNOM W TH BEST

ESTI MATES | N THE RANGE OF HUNDREDS OF YEARS. THE PRESENT WORTH COST | S PRQJECTED TO BE $1.5

M LLI ON.

AVD ALTERNATI VE 2: SO L FLUSH NG IN TH S ALTERNATI VE, WATER WOULD BE PERCOLATED THROUGH



CONTAM NATED SO L TO SCLUBI LI ZE VOCS ADSCRBED TO THE SO L AND FLUSH THEM | NTO THE GROUNDWATER
GROUNDWATER WOULD THEN BE TREATED BY AN ACTI VATED CARBON TREATMENT SYSTEM  TH S PROCCEDURE WOULD
REDUCE THE RESI DUAL CONCENTRATI ONS IN THE SO L AND | NCREASE THE SCLUBLE CONCENTRATI ONS I N THE
GROUNDWATER. I T I'S ESTI MATED TH S ALTERNATI VE WOULD TAKE HUNDREDS OF YEARS TO REDUCE
CONCENTRATIONS OF VOCS IN SO L TO THE 1 PPM LEVEL. THE PRESENT WORTH COST OF TH S ALTERNATI VE
I'S ESTI MATED TO BE $2.8 M LLI ON.

AVD ALTERNATI VE 3: SO L AERATI ON THI S ALTERNATI VE CONSI STS OF EXCAVATI NG THE CONTAM NATED SO L
AND TRANSPORTI NG | T TO AN APPRCPRI ATE TREATMENT AREA. THE SO L WOULD BE SPREAD OUT TO A
PREDETERM NED DEPTH, USUALLY 1 TO 3- FEET, AND MECHANI CALLY M XED ON A REGULAR BASIS. THE
CONTAM NANTS WOULD VCOLATI LI ZE AND BE RELEASED TO THE AR AGAIN, IT IS ESTI MVATED TH S
ALTERNATI VE WOULD TAKE HUNDREDS CF YEARS TO REDUCE CONCENTRATIONS OF VOCS IN SO L TO THE 1 PPM
LEVEL. THE PRESENT WORTH COST OF THI S ALTERNATI VE | S ESTI MATED TO BE $2.7 M LLI ON

AVD ALTERNATI VES 4 THROUGH 6: VACUUM EXTRACTION (VE); VE WTH HEATED Al R ASSI ST; VE W TH STEAM
ASSI ST THESE THREE ALTERNATI VES | NVOLVE | N SI TU VACUUM EXTRACTI ON WHEREBY VOCS ARE REMOVED FROM
THE SO L BY MECHAN CALLY DRAW NG OR VENTI NG Al R THROUGH THE UNSATURATED SO L LAYER THE SO L
WOULD BE GRADUALLY TREATED AS THE VOCS ARE RELEASED FROM THE SO L PARTI CLES. EXTRACTI ON CF THE
VOC- CONTAI NI NG VAPORS COULD BE ENHANCED BY USI NG HEATED AR OR STEAM  VOC- LADEN Al R WOULD THEN
BE TREATED W TH AN APPROPRI ATE TREATMENT SYSTEM  AGAIN, I T IS ESTI MVATED TH S ALTERNATI VE WOULD
TAKE HUNDREDS OF YEARS TO REDUCE CONCENTRATIONS OF VOCS IN SO L TO THE 1 PPM LEVEL. THE PRESENT
WORTH COST OF THESE ALTERNATI VES RANGES FROM $2.8 TO $3.5 M LLI ON.

AVD ALTERNATI VE 7: EXCAVATI ON AND OFFSI TE DI SPOSAL/ TREATMENT | N THI S ALTERNATI VE, THE

CONTAM NATED SO L WOULD BE EXCAVATED, THE BUI LDI NG REI NFORCED AS NEEDED, AND THE EXCAVATI ON
BACKFI LLED. THE EXCAVATED SO L WOULD BE TREATED MOST LI KELY BY | NCI NERATI ON ANDY OR DI SPCSED
OFFSI TE. THE CONCENTRATI ONS OF VOCS IN SO L CAN BE REDUCED TO THE 1 PPM LEVEL DURI NG THE

DURATI ON OF THE EXCAVATI ON. THE PRESENT WORTH COST OF TH S ALTERNATI VE | S ESTI MATED TO BE $2.7
M LLI ON.

AVD ALTERNATI VE 8: EXTRACTION - AR STRI PPl NG W TH CARBON ADSCRPTI ON OF THE OFFGAS THI S
ALTERNATI VE COVWPRI SES THE CURRENT | NTERI M REMEDI AL TREATMENT SYSTEM FOR THE GROUNDWATER
(EXTRACTI ON VELLS, Al R STRI PPER, AND CARBON ADSORPTI ON OF THE OFFGAS). AIR STRIPPING AS A
STAND- ALONE TECHNOLOGY | S VERY EFFECTI VE | N REMOVI NG VOCS FROM GROUNDWATER AT THE AVD OPERABLE
UNIT. CARBON ADSORPTI ON OF THE STRI PPER VAPCR EXHAUST PROVI DES ADDI TI ONAL TREATMENT. THI' S
ALTERNATI VE | S MODELED TO ACH EVE CLEANUP STANDARDS | N 18 YEARS AT A PRESENT VALUE COST OF $2.6
M LLI ON.

AVD ALTERNATI VE 9: EXTRACTI ON - CARBON ADSORPTI ON ALTERNATI VE THI S ALTERNATI VE CONSI STS CF
EXTRACTI ON OF GROUNDWATER USI NG THE CURRENT WELL SYSTEM THE EXTRACTED GROUNDWATER COULD THEN
BE PASSED DI RECTLY THROUGH GRANULAR ACTI VATED CARBON FOR ADSORPTI ON OF VOCS. USE OF THE AIR
STRI PPER WOULD BE DI SCONTI NUED. TH' S ALTERNATI VE WOULD NOT CHANGE THE TI ME TO ACH EVE ARARS (18
YEARS) HOWEVER THE PRESENT VALUE COST WOULD | NCREASE TO $4.6 M LLI ON

AVD ALTERNATI VE 10: AUGMVENTED EXTRACTI ON W TH ENHANCED TREATMENT TH S ALTERNATI VE | NVOLVES

I NSTALLI NG ADDI TI ONAL VEELLS ON THE AMD QU TO EXTRACT ADDI TI ONAL GROUNDWATER. THE GROUNDWATER
WOULD BE TREATED I N THE EXI STI NG Al R STRI PPER SYSTEM AN ADDI TI ONAL CARBON ADSCORPTI ON UNI T
WOULD BE | NSTALLED TO PROVI DE ADDI TI ONAL CAPACI TY TO TREAT THE Al R STRI PPER OFFGAS. THE

I NCREASED NUMBER OF WEELLS WOULD NOT RESULT I N AN | NCREASED RATE OF GROUNDWATER EXTRACTI ON,
THEREFORE THE ESTI MATED TI ME TO ACH EVE ARARS REMAI NS AT 18 YEARS. THE ESTI MATED PRESENT VALUE
COST OF TH'S ALTERNATIVE IS $2.8 M LLI ON

AMD TREATED GROUNDWATER DI SPOSAL FOR ALL THREE GROUNDWATER REMEDI ATI ON ALTERNATI VES (8 THROUGH
10), DI SCHARCGE OPTI ONS FOR TREATED GROUNDWATER | NCLUDE: DI SCHARGE TO A PUBLI CLY OANED TREATMENT
WORKS (POTW, DI SCHARGE TO STORM DRAIN, AND | NDUSTRI AL PROCESS APPLI CATI ONS.  CURRENTLY, AMD
REUSES ALL OF THE TREATED GROUNDWATER IN ONSI TE FACI LI TY USES.

8.3.2 SIGNETICS CPERABLE UNI' T

ALTERNATI VES 1 THROUGH 4 COMBI NE SO L AND GROUNDWATER REMEDI AL ALTERNATI VES FOR THE SI GNETI CS
PROPERTY.

SI GNETI CS ALTERNATI VE 1: NO ACTION IN TH S ALTERNATI VE, NO ACTI ON WOULD BE TAKEN TO REMEDI ATE



SO L OR GROUNDWATER AND THE EXI STI NG SO L- VAPCR VACUUM EXTRACTI ON SYSTEM WOULD BE SHUT DO
THE ESTI MATED PRESENT VALUE COST OF TH'S ALTERNATIVE IS $1.5 M LLI ON

SI GNETI CS ALTERNATI VE 2: NO ADDI TI ONAL GROUNDWATER CR VACUUM EXTRACTI ON ALTERNATI VE 2 COVPRI SES
THE | NTERI M REMEDI AL SYSTEM CURRENTLY | N OPERATI ON. GROUNDWATER | S EXTRACTED USI NG TWD

EXTRACTI ON TRENCHES, SI X EXTRACTI ON WELLS, AND THREE BASEMENT DEWATERI NG SUWPS. THE EXI STI NG
SA L- VAPCR VACUUM EXTRACTI ON SYSTEM WOULD CONTI NUE TO OPERATE. EXTRACTED GRCUNDWATER WOULD

CONTI NUE TO BE TREATED BY Al R STRI PPI NG FOLLOANED BY CARBON POLI SHI NG OF THE EFFLUENT WATER. I N
ADDI TI ON, VAPOR- PHASE CARBON WOULD CONTI NUE TO BE USED TO REMOVE RESI DUAL VOCS FROM THE EFFLUENT
Al R STREAM FROM THE Al R STRI PPERS. THE ESTI MATED PRESENT VALUE COST OF TH S ALTERNATIVE | S $3.9
M LLI ON.

SI GNETI CS ALTERNATI VE 3: ENHANCED GROUNDWATER EXTRACTI ON THI' S ALTERNATI VE CONSI STS OF | MPROVI NG
THE EXTRACTI ON SYSTEM TO COVPENSATE FOR DECLI NI NG WATER LEVELS; THESE DECLI NES HAVE RESULTED I N
DECREASES | N CONTAM NANT REMOVAL RATES AND APPARENT | NCREASES | N DOANGRADI ENT VOC

CONCENTRATI ONS.  THE EXI STI NG SO L- VAPOR VACUUM EXTRACTI ON SYSTEM WOULD CONTI NUE TO CPERATE.
THE PROPCSED | MPROVEMENTS TO THE GROUNDWATER EXTRACTI ON SYSTEM ARE:

. I NCREASE PUWPI NG RATE AT THE 440 WOLFE EXTRACTI ON TRENCH TO DECREASE THE WATER
LEVELS IN THE TRENCH

. I NSTALL A SERIES OF A- AQUI FER EXTRACTI ON WELLS NORTH OF THE 811 ARQUES AVENUE
BU LDI NG
. I NSTALL PI EZOVETERS ALONG AND NORTH OF THE 815 STEWART DRI VE PROPERTY BCOUNDARY TO

ASSESS THE CURRENT CAPTURE ZONES

. I NSTALL ADDI TI ONAL A- AQUI FER EXTRACTI ON VELLS | MVEDI ATELY NORTH OF THE 815 STEWART
BU LDI NG UNLESS DECLI NI NG WATER LEVELS PRECLUDE EXTRACTI ON

. RESUME PUVPI NG FROM AN EXI STI NG B1/ B2- AQUI FER EXTRACTI ON WELL (S- 100B1)

. I NI TI ATE GROUNDWATER EXTRACTI ON FROM THE B3- AQUI FER | F ONSI TE VOC CONCENTRATI ONS
I NCREASE SI GNI FI CANTLY.

THE PRESENT VALUE COST OF THI S ALTERNATIVE IS $3.9 M LLION.

ALTERNATI VE 4: ENHANCED GROUNDWATER (A- AND B- AQUI FERS) AND VACUUM EXTRACTI ON (A- AQUI FER) THI S
ALTERNATIVE | S SI M LAR TO ALTERNATI VE 3 EXCEPT THAT BOTH THE GROUNDWATER AND VACUUM EXTRACTI ON
SYSTEMS ARE EXPANDED. THE EXPANDED VACUUM EXTRACTI ON SYSTEM WOULD | NCLUDE FOUR ADDI TI ONAL VAPCR
EXTRACTI ON VELLS AND AN UPGRADE CF THE BLONERS AND CARBON ADSCRPTI ON SYSTEM  THE PRESENT VALUE
COST OF TH'S ALTERNATIVE IS $4.1 M LLI ON

8.3.3 TRWCPERABLE UNI T

ALTERNATI VES FOR REMEDI ATI ON OF SO L HAVE BEEN | NCORPCRATED | NTO COVPREHENSI VE GROUNDWATER
REMEDI ATI ON ALTERNATI VES FOR THE TRW PRCPERTY.

TRW ALTERNATI VE 1: NO ACTI ON ALTERNATIVE 1 1S A NO FURTHER ACTI ON ALTERNATI VE. ALL CURRENT
REMEDI AL ACTI VI TI ES WOULD BE STCPPED. THE PRESENT VALUE COST OF THI S ALTERNATIVE IS $1.0
M LLI ON.

TRW ALTERNATI VE 2: CURRENT GROUNDWATER EXTRACTI ON SYSTEM W TH ALTERNATI VE 2, GROUNDWATER
EXTRACTI ON FROM THE 7 WELL/1 EDUCTOR SYSTEM GROUNDWATER TREATMENT BY Al R STRI PPI NG, AND
GROUNDWATER DI SCHARGE UNDER AN NPDES PERM T WOULD CONTI NUE.  NO ADDI TI ONAL REMEDI AL TECHNOLOGY
WOULD BE REQUI RED, ALTHOUGH THE PRESENT SYSTEM WOULD BE UPGRADED AS PART OF NORVAL NMAI NTENANCE
AND REPLACEMENT. THI'S ALTERNATI VE WOULD ALSO | NCLUDE DEED RESTRI CTI ONS ON THE USE OF
GROUNDWATER IN THE A- AND B- AQUI FERS.

THE FS ESTI MATES THAT THI S ALTERNATI VE WOULD REQUI RE AT LEAST 7 YEARS OF OPERATI ON TO REACH
COVPLI ANCE W TH APPLI CABLE, RELEVANT, AND APPROPRI ATE REQUI REMENTS ( ARARS) AND ELEVEN YEARS TO
APPRCACH NON- DETECT LEVELS OF CRGANI C CHEM CALS. THE ESTI MATED PRESENT WORTH COST OF THI S
ALTERNATIVE IS $0.8 M LLI ON TO ACHI EVE ARARS AND $1.1 M LLI ON TO APPROACH BACKGROUND LEVELS.



TRW ALTERNATI VE 3: SO L FLUSH NG AND GROUNDWATER EXTRACTI ON ALTERNATI VE 3 COMBI NES THE
COVPONENTS FOR ALTERNATI VE 2 WTH FLUSH NG OF SQURCE AREA SO LS. SO L FLUSH NG SHOULD | NCREASE
WATER SATURATI ON OF, AND Cl RCULATI ON THROUGH, SO LS, AND M GHT | NCREASE THE POTENTI AL FOR VOC
DESCRPTI ON FROM SO LS TO GROUMNDWATER, THUS REDUCI NG THE TI ME FOR VOC REMOVAL FROM THE SUBSURFACE
SAa L.

THE FS ESTI MATES THAT THI S ALTERNATI VE WOULD REQUI RE AT LEAST 7 YEARS OF OPERATI ON TO REACH
COVPLI ANCE W TH ARARS AND ELEVEN YEARS TO APPROACH NON- DETECT LEVELS OF ORGANI C CHEM CALS. THE
ESTI MATED PRESENT WORTH COST OF THI'S ALTERNATIVE |'S $0.8 M LLION TO ACH EVE ARARS AND $1. 2

M LLI ON TO APPRCACH BACKGROUND LEVELS.

TRW ALTERNATI VE 4: PARTI AL EXCAVATI ON AND GROUNDWATER EXTRACTI ON ALTERNATI VE 4 CONSI STS CF
EXCAVATI NG THE MOST H GHLY CONTAM NATED SO LS NORTH AND WEST COF THE FORVER TANK AREA, DEWATERI NG
THE ENTI RE EXCAVATED AREA, AND BACKFI LLI NG THE EXCAVATI ON W TH CLEAN MATERI AL. TH S ALTERNATI VE
WOULD ALSO | NCLUDE DEED RESTRI CTI ONS ON THE USE OF GROUNDWATER IN THE A- AND B- AQUI FERS AND
CONTI NUED PUWMPI NG TREATMENT, AND DI SCHARCE OF GROUNDWATER FROM EXI STI NG AND TWD NEW EXTRACTI ON
VELLS. TH' S ALTERNATI VE WOULD REQUI RE S| GNI FI CANT ENG NEERI NG CONTRCLS PRI OR TO AND DURI NG
EXCAVATI ON, AS WELL AS RELOCATI ON OF CPERATI ONAL EQUI PMVENT.

THE FS ESTI MATES THAT THI S ALTERNATI VE WOULD REQUI RE AT LEAST 7 YEARS OF OPERATI ON TO REACH
COVPLI ANCE W TH ARARS AND ELEVEN YEARS TO APPRCACH NON- DETECT LEVELS OF ORGANI C CHEM CALS. THE
ESTI MATED PRESENT WORTH COST OF THIS ALTERNATIVE |S $1.6 M LLION TO ACH EVE ARARS AND $2 M LLI ON
TO APPROACH BACKGROUND LEVELS.

8.3.4 OFFSITE CPERABLE UNI T

REMEDI AL ALTERNATI VES FOR SO L WERE NOT ADDRESSED FOR THE OFFSI TE QU BECAUSE CONTAM NANT SOURCES
IN SOL ARE LIM TED TO THE FACI LI TY PRCOPERTI ES.

OFFSI TE ALTERNATI VE 1: NO ACTI ON THE NO ACTI ON ALTERNATI VE | NVOLVES NO FURTHER ACTI ON TO TREAT,
CONTAI N, OR REMOVE ANY OF THE CONTAM NATED GROUNDWATER. TO | MPLEMENT THI S ALTERNATI VE, PLANNED
AND EXI STI NG REMEDI AL MEASURES WOULD BE DI SCONTI NUED.  GROUNDWATER MONI TORI NG WOULD CONTI NUE.

TI ME FOR THE GROUNDWATER TO ACH EVE COVPLI ANCE W TH ARARS IS UNKNOYWN W TH BEST ESTI MATES I N THE
RANGE OF HUNDREDS OF YEARS. THE PRESENT WORTH OOST |'S PROQJECTED TO BE $1.9 M LLI ON.

OFFSI TE ALTERNATI VE 2: EXPANDED EXTRACTI ON, Al R STRI PPI NG AND CARBON ADSCRPTION: TH' S
ALTERNATI VE CONSI STS OF CONTI NUED COPERATI ON OF THE EXI STI NG OFFSI TE EXTRACTI ON AND TREATMENT
SYSTEM THE SYSTEM CURRENTLY EXTRACTS GROUNDWATER FROM 23 EXTRACTI ON WELLS. THE EXTRACTED
GROUNDWATER |'S CONVEYED THROUGH AN UNDERGROUND PI PI NG SYSTEM TO THE AMD BUI LDI NG 915 TREATMENT
FACILITY; THE GROUNDWATER | S TREATED BY Al R STRI PPI NG FOLLOWED BY AQUECQUS CARBON ADSORPTI ON.
CURRENTLY, ABQUT 30 PERCENT OF THE TREATED GROUNDWATER | S REUSED AT THE AMD FACILITY, WTH THE
REVAI NDER DI SCHARGED UNDER NPDES PERM T CA0028797 TO THE STORM DRAIN SYSTEM  THE SPENT CARBON
I'S REMOVED AND REGENERATED OFFSI TE AS NEEDED, APPROXI MATELY EVERY 1.5 YEARS.

THE HYDRAULI C PERFORVANCE EVALUATI ON OF THE EXTRACTI ON SYSTEM | NDI CATED THAT BECAUSE OF

DECLI NI NG WATER LEVELS, HYDRAULI C CAPTURE | S NOT BEI NG FULLY NMAI NTAINED I N THE A- AND

B2- AQU FERS. | T IS ESTI MATED THAT 5 NEW A- AQUI FER EXTRACTI ON WELLS (OR AN EXTRACTI ON TRENCH)
AND 3 NEW B2- AQUI FER VELLS MAY BE NEEDED TO MAI NTAI N ADEQUATE CAPTURE. BASED ON RESULTS CF A
SI MPLI FIED MODEL I T I'S ESTI MATED THAT TH S ALTERNATI VE COULD MEET GROUNDWATER ARARS | N 36 YEARS.
THE PRESENT WORTH COST FOR THI' S ALTERNATI VE | S ESTI MATED AT $4.4 M LLI ON

OFFSI TE ALTERNATI VE 3: EXTRACTI ON AND CARBON ADSCRPTI ON THI S ALTERNATI VE CONSI STS OF PUWPI NG
GROUNDWATER FROM THE UPGRADED OFFSI TE EXTRACTI ON SYSTEMS AND TREATMENT OF THE WATER BY CARBON
ADSCORPTI ON.  THE TREATED GROUNDWATER WOULD BE REUSED ANDY OR DI SCHARGED UNDER NPDES PERM T
CA0028797 TO THE STORM DRAI N SYSTEM  TH S ALTERNATI VE DI FFERS FROM ALTERNATI VE 2 | N THAT VOC
REMOVAL |'S ACCOVPLI SHED BY MEANS CF A CARBON ADSORPTION UNIT ONLY, RATHER THAN BY USE OF A
COMBI NED Al R STRI PPI NG CARBON ADSORPTI ON SYSTEM  THE ESTI MATED TI ME TO ACHI EVE CLEANUP | S 36
YEARS, THE SAME AS ALTERNATIVE 2. THE PRESENT WORTH COST FOR THI S ALTERNATI VE | S ESTI MATED AT
$10 M LLION

9. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES

TH' S SECTI ON PROVI DES AN EXPLANATI ON OF THE NINE CRI TERI A USED TO SELECT THE REMEDY, AND AN



ANALYSI S OF THE REMEDI AL ACTI ON ALTERNATI VES I N LI GHT OF THESE CRI TERI A, HI GHLI GHTI NG THE
ADVANTAGES AND DI SADVANTACGES OF EACH ALTERNATI VE.

9.1 NINE CRITERI A

THE ALTERNATI VES WERE EVALUATED USI NG NI NE COMPONENT CRI TERIA.  THESE CRI TERIA, VWH CH ARE LI STED
BELON ARE DER VED FROM REQUI REMENTS CONTAI NED | N THE NATI ONAL CONTI NGENCY PLAN (NCP) AND CERCLA
SECTI ONS 121(B) AND 121(C).

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT.

2.  SHORT TERM EFFECTI VENESS | N PROTECTI NG HUVAN HEALTH AND THE ENVI RONMENT.

3. LONG TERM EFFECTI VENESS AND PERVANENCE | N PROTECTI NG HUVAN HEALTH AND THE ENVI RONVENT.
4. COWPLI ANCE W TH ARARS ( ARARS ARE DETAILED I N SECTION 7.0).

5. USE OF TREATMENT TO ACH EVE A REDUCTION IN THE TOXICI TY, MOBILITY OR VOLUME CF THE
CONTAM NANTS.

6. | MPLEMENTABI LI TY.

7. STATE ACCEPTANCE SUPPORT AGENCY ACCEPTANCE.
8. COVWMUN TY ACCEPTANCE.

9. CoOsT.

9.2 ANALYSI S OF ALTERNATI VES

THE ANALYSI S FOR TWD OF THE NI NE CRI TERI A, STATE ACCEPTANCE AND COVMUNI TY ACCEPTANCE, CENERALLY
APPLY EQUALLY TO ALL OF THE ALTERNATIVES. THEIR ANALYSI S WLL BE PROVI DED AT THE BEG NNI NG CF
TH' S SECTI ON.

STATE ACCEPTANCE AND COVMMUNI TY ACCEPTANCE

THE FEASI Bl LI TY STUDY AND THE PROPCSED PLAN FACT SHEET WERE REVI EMED BY THE RWXCB AND THEY
CONCUR W TH EPA' S PREFERRED ALTERNATI VES, THUS PROVI DI NG STATE ACCEPTANCE. BASED ON QUESTI ONS
RAI SED BY THE COVMUNI TY AND DI SCUSSED | N THE RESPONSI VENESS SUMVARY ( APPENDI X A), THERE APPEARS
TO BE COMUNI TY ACCEPTANCE FCR THE SELECTED REMEDI ES IN SO FAR AS THE REMEDI ES ADDRESS THE
GROUNDWATER AND SO L AT THE AMD, SIGNETICS, AND TRW PROPERTI ES.

THERE 1S SI GNI FI CANT COMMUNI TY CONCERN ABOUT THE POTENTI AL FCR VOCS TO VOLATI LI ZE FROM THE

OFFSI TE GROUNDWATER AND THEN M GRATE THROUGH THE SO L GAS AND EVENTUALLY BECOME CONCENTRATED | N
CONFI NED SPACES OF BUI LDI NGS | N THE RESI DENTI AL AREA. GROUNDWATER EXTRACTI ON THAT PROCEEDS AS
RAPI DLY AS PCSSI BLE | S THE SELECTED REMEDY AT ALL OF THE SI TES AND ADDRESSES THI S POTENTI AL
VCOLATI LI ZATI ON PROBLEM BY REDUCI NG THE CONCENTRATI ONS OF CONTAM NANTS | N THE GROUNDWATER, VH CH,
I'N TURN, REDUCES THE POTENTI AL FOR SI GNI FI CANT LEVELS OF VOCS TO REACH BU LDl NGS AT THE SURFACE.
ACTUAL FI ELD MEASUREMENTS OF THE VAPCR FLUX AT THE SO L SURFACE HAVE NOT | NDI CATED A SI GNI FI CANT
PROBLEM  FI ELD MEASUREMENTS W LL CONTI NUE AND A REASSESSMENT OF THE PRCBLEM W LL BE | NI TI ATED
AT THE 5 YEAR REVI EW PERI OD, UNLESS THE NEED FOR EARLI ER REASSESSMENT | S | NDI CATED BY FUTURE

FI ELD MEASUREMENTS.

AT THI'S TIME, EPA AND RWQCB DO NOT BELI EVE THAT SELECTI ON OF AN ADDI TI ONAL REMEDI AL ACTI ON
(E. G, VENTILATION AIDS PLACED I N BU LDINGS) WLL BE NECESSARY. FOR THE TI ME BEING THE
COVMMUNI TY APPEARS TO HAVE ACCEPTED THI S STRATEGY FOR ADDRESSI NG THE POTENTI AL VOLATI LI ZATI ON
PRCBLEM

9.2.1 AVMD CPERABLE UNI T
OF THE TEN ALTERNATI VES EVALUATED FOR THE CLEANUP CF THE AMD PROPERTY, ALTERNATIVES 2 THROUGH 7

SPECI FI CALLY ADDRESS THE CONTAM NATED SO L. ALTERNATI VES 8 THROUGH 10 SPECI FI CALLY ADDRESS THE
CONTAM NATED GROUNDWATER.  ALTERNATIVE 1 IS THE NO ACTI ON ALTERNATI VE FOR BOTH THE SO L AND THE



GROUND WATER
9.2.1.1 AMD SA LS
AVD SO L: PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

ALTERNATI VES 5, 6, AND 7 ARE PROTECTI VE OF HUVMAN HEALTH AND THE ENVI RONVENT BECAUSE THEY REMOVE
THE SO L CONTAM NANTS FROM THE S| TE ElI THER BY ENHANCED VACUUM EXTRACTI ON OR EXCAVATI ON FOLLOWED
BY OFFSI TE TREATMENT AND DI SPOSAL. ONLY ALTERNATIVE 7 |'S PROTECTI VE | N A REASONABLE Tl ME FRAME.
ALTERNATI VES 5 AND 6 WOULD REQUI RE HUNDREDS OF YEARS TO REACH THE CLEANUP STANDARD CF 1 PPM
TOTAL VOCS BECAUSE COF THE PHYSI CAL PROPERTI ES OF SOME CHEM CALS OF CONCERN, NOTABLY DCB AND PCE,
THAT MAKE THEI R REMOVAL FROM SO L EXTREMELY DI FFI CULT.  UPON | MPLEMENTATI ON, ALTERNATIVE 7 WLL

| MVEDI ATELY PREVENT THE SO L FROM ACTI NG AS A FURTHER SOURCE OF GROUNDWATER CONTAM NATI ON AND
WLL PREVENT SO L CONTAM NANTS FROM VCLATI LI ZI NG | NTO THE SO L GAS AND EVENTUALLY M GRATI NG | NTO
CONFI NED SPACES OF DVELLINGS AT THE SURFACE.

W THOUT THE ADVANTAGES OF HEATED Al R OR STEAM ASSI STANCE (ALTERNATIVES 5 AND 6), THE VACUUM
EXTRACTI ON OF ALTERNATI VE 4 WOULD NOT BE EFFECTI VE ENOUGH TO ELI M NATE THE Rl SK FROM PCE AND
DCB. AS IS THE CASE WTH ALTERNATI VES 4, 5, AND 6, ALTERNATI VE 3 DEPENDS ON THE TRANSFER OF
CHEM CALS FROM THE SO L TO VAPOR. PCE AND DCB ARE BCOUND TOO TIGHTLY TO THE SO L TO BE
EFFECTI VELY REMOVED BY SI MPLE AERATION. I N ADDI TION, THE TI ME TO REACH THE CLEANUP STANDARDS
FOR OFFSI TE DI SPCSAL OF THE EXTRACTED SO LS | N ALTERNATI VE 3 WOULD REQUI RE HUNDREDS OF YEARS.
SI M LAR PHYSI CAL CHEM CAL PROPERTI ES OF PCE AND DCB PREVENT ALTERNATI VE 2 FROM EFFECTI VELY
REMOVI NG THESE CONTAM NANTS FROM THE SO L BY USI NG SO L FLUSH NG AS A FORM OF ENHANCED
GROUNDWATER TREATMENT.

ALTERNATIVE 1 1S NOT PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT BECAUSE | T WOULD LEAVE ALL
VOC CONTAM NANTS | N PLACE IN THE SO L.

AVD SO L: COVPLI ANCE W TH ARARS

ALTERNATIVE 7 | S THE ONLY SO L REMEDI ATI ON ALTERNATI VE THAT WLL COWPLY W TH ALL PERTI NENT ARARS
I DENTI FIED IN SECTION 7 I N A REASONABLE AMOUNT OF TIME. | T WOULD COWPLY WTH THE RCRA LAND

DI SPOSAL RESTRI CTI ON BY FI RST TREATI NG THE EXCAVATED SO L OFFSI TE W TH AN APPROPRI ATE TECHNOLOGY
BEFORE DI SPCSAL. THE CURRENT TREATMENT TECHNOLOGY FOR REMOVAL OF THE MAJCRITY OF VOCS IN SO L
I'S I NCI NERATI ON, WH CH WOULD RESULT | N PERMANENT DESTRUCTI ON OF THE CHEM CALS OF CONCERN. THE
ACTUAL TREATMENT TECHNOLOGY W LL BE DETERM NED BY LDRS AT THE TI ME OF REMOVAL.

DUE TO THE DI FFI CULTY | N | MPLEMENTATI ON CF ALTERNATIVE 7, AMD WLL BE G VEN UP TO TWD YEARS FROM
THE ADOPTI ON OF THE RWXB ORDER (JUNE 1991) TO COWPLETE THE ALTERNATIVE 7 SO L REMEDY. ALL
OTHER ALTERNATI VES WOULD NOT COVPLY WTH SO L ARARS FOR HUNDREDS COF YEARS.

ALTERNATI VES 3 THROUGH 6 | NVOLVE Al R EM SSI ONS THAT COME UNDER REGULATI ON BY BAAQWD. EM SSI ONS
FROM THE VAPCR EXTRACTI ON ALTERNATI VES WOULD COWPLY W TH Al R ARARS, BUT ALTERNATI VE 3 EM SSI ONS
FROM ONSI TE SO L AERATI ON MAY NOT MEET BAAQVD REQUI REMENTS.  ALTERNATI VE 3 WOULD ATTAIN THE U C
ARAR FCR | NJECTED WATER

BECAUSE OF THE DI FFI CULTY I N REMOVI NG DCB AND PCE FROM SO L UNDER NATI VE CONDI TI ONS, COVPLI ANCE
WTH TBCS | S QUESTI ONABLE FOR ALL OF THE ALTERNATI VES EXCEPT ALTERNATIVE 7 DUE TO THE LENGTH COF
TIME REQUI RED TO REACH THE SO L CLEANUP CRITERIA OF 1 PPM  HEATED AIR OR STEAM | NJECTI ON
(ALTERNATI VES 5 AND 6) MAY ENHANCE THE REMOVAL RATES, HOWEVER NEI THER | S A PROVEN TECHNCOLOGY AND
THE SAME PHYSI CAL LIM TS MAY STILL APPLY. ALTERNATIVE 7 WOULD ACH EVE THE SO L CLEANUP CRI TERI A
BY REMOVI NG ALL SO L THAT CONTAI NS ABOVE 1 PPM TOTAL VCCS.

ALTERNATI VES 3 AND 7 WOULD ALSO BE REQUI RED TO COVPLY W TH BAAQVWD RULE 8, REGULATI ON 40.
AVD SO L: REDUCTION OF TOXICI TY, MOBILITY, OR VOLUVE OF CONTAM NANTS THROUGH TREATMENT
ALTERNATI VE 7 PROVI DES THE GREATEST REDUCTION IN TOXICI TY MOBILITY AND VOLUME OF SO L
CONTAM NANTS THRQOUGH EXCAVATI ON FOLLOWED BY CONTAM NANT DESTRUCTI ON FROM AN | NCI NERATI ON

TECHNOLOGY. ALL OTHER TREATMENT ALTERNATI VES DO NOT AFFECT THE TOXICI TY OF THE SO L
CONTAM NANTS, BUT THEY DO REDUCE THEIR MOBILITY AND VOLUMVE I N THE SO L.



LI KE ALTERNATI VE 7, ALTERNATI VE 3 REDUCES SO L CONTAM NANT MOBI LI TY BY EXCAVATI ON.  UNLI KE
ALTERNATI VE 7, THE MOBILITY AND VOLUVE OF THE CONTAM NANTS THEN | NCREASES AS AERATI ON OF THE
SO LS EM TS THE CONTAM NANTS | NTO THE AlR

AR EM SSI ONS FROM THE VAPCR EXTRACTI ON REMEDI ES WOULD BE CONTRCLLED BY ADSORPTI ON OF THE
CONTAM NANTS ONTO VAPCR- PHASE CARBON. RECGENERATI ON OF THE CARBON BY AN | NCI NERATI ON TECHNOLOGY
WOULD DESTROY THE CONTAM NANTS, THUS PROVI DI NG THE MAXI MUM REDUCTION I N TOXICI TY, MBI LITY, AND
VCOLUME FOR THOSE CONTAM NANTS REMOVED FROM THE SO L. BECAUSE OF PHYSI CAL AND CHEM CAL
LIMTATIONS, | T WOULD REQUI RE HUNDREDS CF YEARS TO REMOVE ENOUGH CONTAM NANTS FROM THE SO LS BY
VAPCR EXTRACTI ON OR AERATI ON TO REDUCE THE TOTAL VOCS DOMWN TO 1 PPM

ALTERNATI VE 1 PROVI DES NO REDUCTION IN TOXICI TY, MOBILITY, OR VOLUME.
AVD SO L: LONG TERM EFFECTI VENESS AND PERVANENCE

ALTERNATI VE 7 PROVI DES THE BEST LONG TERM EFFECTI VENESS OF ALL THE ALTERNATI VES FOR SO L CLEANUP
BECAUSE THE SO L CONTAM NANTS ARE REMOVED FROM THE SI TE AND EVENTUALLY DESTROYED AT AN COFFSI TE
TREATMENT AND DI SPOSAL FACILITY. REMOVAL WLL PREVENT THE SO L FROM ACTI NG AS A FURTHER SCQURCE
OF GROUNDWATER CONTAM NATI ON AND W LL PREVENT SO L CONTAM NANTS FROM VOLATI LI ZI NG | NTO THE SO L
GAS AND EVENTUALLY M GRATI NG | NTO CONFI NED SPACES OF DVEELLI NGS AT THE SURFACE.

ALTERNATIVE 3 | S A RELI ABLE WAY OF ELI M NATING THE SO L AS A SOURCE OF GROUNDWATER

CONTAM NATI ON, ALTHQUGH | T WOULD LEAVE CONTAM NANTS ONSI TE DURI NG THE AERATI ON PRCCESS.

HOMNEVER, THE TI ME TO REACH THE CLEANUP STANDARD FOR OFFSI TE DI SPOSAL |'S ESTI MATED TO BE HUNDREDS
OF YEARS. THI S IS A FUNCTI ON OF THE PHYSI CAL PRCPERTI ES OF SOVE CHEM CALS OF CONCERN, NOTABLY
DCB AND PCE, THAT MAKES THEI R REMOVAL FROM SO L DI FFI CULT.

ALTERNATI VES 4 THROUGH 6 ARE ALL DEPENDENT UPON THE TRANSFER OF CHEM CALS FROM SO L TO VAPCR, AS
I'S ALTERNATI VE 3. ALTERNATI VE 4 WOULD NOT EFFECTI VELY REMOVE PCE OR DCE. ALTERNATIVES 5 AND 6
ARE EVOLVI NG TECHNOLOG ES AND PI LOT TESTS AT THE SI TE WOULD BE NEEDED TO DETERM NE THEI R

EFFECTI VENESS. THEY WOULD REMOVE VOLATI LE CONTAM NANTS BUT M GHT LEAVE ELEVATED LEVELS COF DCB
IN THE SO L.

VAPCR EXHAUST FOR ALTERNATI VES 4 THROUGH 6 WOULD BE CONTRCLLED BY CARBON ADSORPTION WHICH IS AN
ADEQUATE AND RELI ABLE TECHNCOLOGY.

CONTAM NANT RESI DUES ON THE CARBON WOULD BE DESTROYED DURI NG REGENERATI ON OF THE CARBON BY AN
I NCI NERATI ON TECHNOLOGY.

ALTERNATI VE 2, SO L FLUSH NG WOULD TAKE AN EXCESSI VELY LONG TI ME TO REACH THE PROPCSED CLEANUP
LEVEL OF 1 PPM FOR TOTAL VOCS. TH S IS EXACERBATED BY THE LOW SCLUBI LI TIES OF SOVE OF THE
CHEM CALS OF CONCERN, PARTI CULARLY DCB.

ALTERNATI VE 1 PROVI DES NO LONG TERM EFFECTI VENESS.
AVD SO L: SHORT- TERM EFFECTI VENESS

ALTERNATIVES 1 AND 2 DO NOT | NCREASE THE R SK TO THE COVMUNI TY BECAUSE DOWNGRADI ENT MONI TORI NG
WOULD ALERT THE COVMMUNI TY TO PCSSI BLE VOC M GRATI ON TO LEADI NG EDGE WELLS. THE PLUME WOULD
CONTI NUE TO M GRATE UNDER ALTERNATI VE 1.

ALTERNATI VES 4 THROUGH 6 WOULD CAUSE A M NOR | NCREASED RI SK EXPCSURE TO WORKERS DURI NG THE
CONSTRUCTI ON ACTI VI TI ES NECESSARY TO | NSTALL THE VAPOR EXTRACTI ON SYSTEM

ALTERNATI VES 3 AND 7 I NVOLVE SO L EXCAVATI ON WH CH WOULD | NCREASE THE CHANCES OF EXPOSURE OF
WORKERS AND THE COVMUNI TY TO CONTAM NATED DUST AND VOLATI LI ZED CONTAM NANTS I N THE Al R NEAR THE
SI TE.

DUE TO THE DI FFI CULTY | N | MPLEMENTATI ON CF ALTERNATIVE 7, AMD WLL BE G VEN UP TO TWD YEARS FROM
THE ADOPTI ON OF THE RWXB ORDER (JUNE 1991) TO COWPLETE THE SO L REMEDY. THI S POCSSI BLE DELAY IS
STI LL PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT ON THE SHORT- TERM BECAUSE, AT TH S TI ME,
THE MAJORITY OF SOL IN QUESTION | S PROTECTED FROM I NFI LTRATI NG SURFACE WATER BY CONCRETE. THI'S
SO L IS ALSO PREVENTED FROM COM NG | NTO DI RECT CONTACT W TH THE WATER TABLE BY CPERATI ON OF THE



AVD 901 GROUNDWATER EXTRACTI ON SYSTEM  TH' S EXTRACTI ON SYSTEM ALSO CONTROLS THE M GRATI ON COF
CONTAM NATED WATER FROM THE SITE. TH S ALTERNATI VE CAN ACH EVE BOARD GUI DANCE OF 1 PPM TOTAL
VOCS | MVEDI ATELY UPON COVPLETI ON OF THE REMOVAL ACTI ON.

AVD SO L: | MPLEMENTABI LI TY
ALTERNATI VE 1 WOULD BE EASI EST TO | MPLEMENT SINCE | T REQUI RES NO ACTI ON

TREATMENT ALTERNATI VES 4 THROQUGH 6 WOULD BE EASI EST TO | MPLEMENT BECAUSE THEY | NVOLVE I N SI TU
TECHNOLOG ES.  ALTERNATIVES 5 AND 6 M GHT BE SLI GHTLY MORE DI FFI CULT TO | MPLEMENT THAN
ALTERNATI VE 4 BECAUSE THEY REPRESENT EVOLVI NG VARI ATI ONS CF SI MPLE VACUUM EXTRACTI ON AND PI LOT
TESTS WOULD BE NECESSARY. PERM T REQUI REMENTS CAN BE READI LY ATTAI NED.

ALTERNATI VES 3 AND 7 ARE NOT EASILY | MPLEMENTED BECAUSE THEY WOULD REQUI RE THAT OPERATIONS I N
THE BU LDI NG BE TEMPORARI LY HALTED, AND ADEQUATE CONSTRUCTI ON CONTROLS (| NCLUDI NG DUST

M NI M ZATI ON) WOULD BE NEEDED. DUE TO THE DI FFI CULTY I N | MPLEMENTATI ON, AMD WLL BE d VEN UP TO
TWD YEARS FROM THE ADCPTI ON OF THE RWQCB ORDER (JUNE 1991) TO COWPLETE THE SO L REMEDY. PERM T
REQUI REMENTS SHOULD BE READI LY ATTAI NED.

LI KE ALTERNATI VE 7, ALTERNATIVE 3 IS NOT EASILY | MPLEMENTED BECAUSE | T WLL REQU RE THAT
OPERATI ONS | N THE BU LDI NG BE TEMPORARI LY HALTED, AND ADEQUATE CONSTRUCTI ON CONTRCLS (| NCLUDI NG
DUST M NI M ZATI ON) WOULD BE NEEDED. |IT IS UNLI KELY THAT BAAQVWD PERM T REQUI REMENTS COULD BE
VET.

ALTERNATI VE 2 WOULD BE VERY DI FFI CULT TO | MPLEMENT BECAUSE REI NJECTI ON OF THE GROUNDWATER WOULD
BE REQUI RED. THE CLAY SO L STRUCTURE AT TH S SI TE WOULD TEND TO CHANNEL THE | NJECTED WATER AND,
THUS | T MAY NOT BE POSSIBLE TO | MPLEMENT SO L FLUSHI NG EFFECTI VELY.

AVD SO L: COsT

THE FS PROVI DED COST FI GURES FOR THE SO L REMEDI ES AS | F GROUNDWATER MONI TORI NG AND GROUNDWATER
EXTRACTI ON AND TREATMENT WOULD CONTI NUE FCR 18 YEARS W THOUT ANY CHANGES TO THE PRESENT SYSTEM
AT AMD 901. THE 18- YEAR PRESENT WORTH COST OF THESE GROUNDWATER ACTIVITIES IS $2.6 M LLION
BASED ON AN ANNUAL &M COF $225,000. THE FOLLOW NG DI SCUSSI ON OF COSTS FOR SO L REMEDI ES HAS
SUBTRACTED QUT THE GROUNDWATER COSTS SI NCE THEY ARE DEALT WTH I N THE ANALYSI S OF GROUNDWATER
REMEDI ES FOR AVD 901 I N SECTION 9. 2. 1. 2.

ALTERNATI VE 1 WOULD LEAVE THE SO L I N PLACE WTHOUT ANY TREATMENT OR OTHER ACTION. I T THUS HAS
NO COSTS ASSCCI ATED WTH THE SO L PORTI ON OF THE ALTERNATI VE. GROUNDWATER MONI TORI NG WOULD
CONTI NUE AND THE ASSCCl ATED COSTS ARE DI SCUSSED W TH THE GROUNDWATER REMEDI ES.

THE LEAST EXPENSI VE SO L REMEDI ES | NVOLVE EXCAVATI ON AND El THER OFFSI TE TREATMENT AND DI SPOSAL
(ALTERNATI VE 7) OR ONSI TE TREATMENT AND DI SPOSAL (ALTERNATIVE 3). WH LE ALTERNATI VE 3 HAS A
LONER CAPI TAL COST OF $27,000 COVPARED TO $47, 000 FOR ALTERNATI VE 7, THE $6, 000 ANNUAL O&%M COST
MAKES ALTERNATI VE 3 TW CE AS EXPENSI VE AS ALTERNATI VE 7, WH CH HAS NO G&M COSTS.  THE 18- YEAR
PRESENT WORTH COSTS OF ALTERNATI VES 3 AND 7 ARE $96, 000 AND $47, 000, RESPECTI VELY. ALTERNATI VE
7 1S THE MOST COST EFFECTI VE OF ALL THE TREATMENT ALTERNATI VES.

ALTERNATI VES 2 AND 4 HAVE NEARLY | DENTI CAL PRESENT WORTH COSTS AT, $224, 000 AND $225, 000,
RESPECTI VELY. LI KE ALTERNATI VE 3, NEI THER OF THESE TWD ALTERNATI VES | S EFFECTI VE ENOUGH TO
ADEQUATELY ADDRESS THE CONTAM NATED SO L. ALTERNATIVE 2 HAS A CAPI TAL COST OF $86, 000 AND AN
ANNUAL Q&M COST OF $12, 000, VWH LE ALTERNATI VE 4 HAS A CAPI TAL COST OF $63, 000 AND AN ANNUAL O8&M
COST COF $14, 000.

THE MOST EXPENSI VE ALTERNATI VES | NVOLVE ENHANCEMENTS COF THE PURE VACUUM EXTRACTI ON OFFERED | N
ALTERNATIVE 4. THE HOT AIR ASSI ST | N ALTERNATI VE 5 AND THE STEAM ASSI ST | N ALTERNATI VE 6 HAVE
PRESENT WORTH COSTS OF $327, 000 AND $943, 000, RESPECTI VELY. ALTERNATIVE 5 HAS A CAPI TAL COST COF
$73,000 AND AN ANNUAL C&M COST OF $22,000. THE CAPI TAL COST AND ANNUAL O8&M COST FOR ALTERNATI VE
6 ARE $122,000 AND $71, 000, RESPECTI VELY. THE COST ESTI MATES FCR THESE ALTERNATI VES ARE BASED
ON 18 YEARS OF G&M ALTHOUGH EFFECTI VE CLEANUP OF THE SO LS BY THESE ALTERNATI VES WOULD TAKE
MJCH LONGER THAN 18 YEARS.

9.2.1.2 AVMD GROUNDWATER



AVD GWN PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

ALTERNATI VES 8, 9, AND 10 BASI CALLY PROVI DE EQUAL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT
BECAUSE THEY BOTH EXTRACT GROUNDWATER THAT CONTAI NS CONTAM NANTS AT CONCENTRATI ONS ABOVE

DRI NKI NG WATER STANDARDS AND CAPTURE THE CONTAM NANTS ON El THER VAPCOR- PHASE OR LI QUI D- PHASE
CARBON FOLLOWED BY THEI R DESTRUCTI ON DURI NG CARBON REGENERATI ON. EXTRACTI ON PREVENTS FURTHER

M GRATI ON OF THE PLUME. DEED RESTRI CTI ONS PROTECT AGAI NST USE OF THE AQUI FERS BEFORE CLEANUP IS
COVPLETED. AFTER CLEANUP, THESE ALTERNATI VES ARE ESTI MATED TO RESULT I N A REDUCED CANCER RI SK
RANGE, AS DI SCUSSED IN SECTION 8.2.1, OF 3.7 X (10-4) TO 6 X (10-6) AND A REDUCED H COF 0. 44.
ALL TREATED WATER | S REUSED BEFCRE ULTI MATE DI SCHARGE TO THE SANI TARY SEVER

AR EM SSI ONS FROM ALTERNATI VES 8 AND 10 ARE CONSI DERED SUFFI CI ENTLY PROTECTI VE SI NCE THEY MEET
BAAQVD PERM T REQUI REMENTS WHI LE THE CALCULATED WORST CASE CANCER RISK 1S 1.6 X (10-6) AND THE
H IS LESS THAN 1.

ALTERNATI VE 1 PROVI DES LI TTLE REDUCTI ON OF RI SK SI NCE NATURAL ATTENUATI ON OF GROUNDWATER

CONTAM NANT CONCENTRATI ONS COULD REQUI RE MORE THAN 100 YEARS COVPARED TO THE APPROXI MATELY 18
YEAR CLEANUP TI ME FOR ALTERNATI VES 8, 9 AND 10. WHI LE FUTURE USE OF THE CONTAM NATED GROUNDWATER
MAY BE UNLI KELY, A FUTURE USER OF THE CONTAM NATED GROUNDWATER WOULD BE EXPOSED TO A CANCER RI SK
OF 5 X (10-1) AND AN H MJCH GREATER THAN 1. FINALLY, ALTERNATIVE 1 IS LEAST PROTECTI VE OF
HUVAN HEALTH AND THE ENVI RONMVENT BECAUSE | T DOES NOT | NCLUDE DEED RESTRI CTI ONS AND THUS, GREATLY
I NCREASES THE CHANCES THAT AN | NDI VI DUAL W LL | NSTALL A VEELL I NTO A M GRATI NG PLUME.

AVD GWN COVPLI ANCE W TH ARARS

ALTERNATI VES 8, 9 AND 10 WOULD ATTAI N ALL PERTI NENT ARARS | DENTIFIED I N SECTION 7. THE SAFE
DRI NKI NG WATER ACT MCLS AND CALI FORNI A DEPARTMENT OF HEALTH SERVI CES DWALS WOULD BE ACHI EVED BY
EXTRACTI NG GROUNDWATER CONTAM NATED ABOVE THESE LEVELS. THE FI SH AND W LDLI FE COORDI NATI ON ACT
WOULD NOT BE AN ARAR FOR THESE ALTERNATI VES BECAUSE THE CGROUNDWATER EXTRACTI ON SYSTEM WOULD
PREVENT THE PLUVE FROM REACHI NG SURFACE WATERS OR WET LANDS AND THE TREATMENT SYSTEM WOULD
ENSURE THAT DI SCHARGED WATER WAS PROTECTI VE CF HUVAN HEALTH AND THE ENVI RONMVENT.

THE RCRA LAND DI SPOSAL RESTRI CTI ONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATI VE 8, 9 AND
10. THE SPENT CARBON WOULD BE TREATED BEFCRE REUSE OR DI SPOSAL BY AN | NCI NERATI ON PROCESS.

ONLY ALTERNATI VES 8 AND 10 WOULD NEED TO COMPLY W TH OSWER Di RECTI VE 9355. 0- 28 AND BAAQVD
REGULATI ON 8, RULE 47 BECAUSE OF THE Al R STRI PPER EM SSI ONS. THESE ARARS ARE ADDRESSED BY THE
BAAQVD PERM TTI NG PROCESS, AND THE Al R STRI PPERS HAVE EM SSI ONS CONTRQL.

THE DRI NKI NG WATER ARARS WOULD NOT BE ATTAI NED BY ALTERNATI VE 1 SI NCE CONTAM NATI ON WOULD BE
LEFT IN PLACE. THE FI SH AND W LDLI FE COCRDI NATI ON ACT WOULD BECOME AN ARAR | F THE PLUME

M GRATED TO GQUADELUPE SLOUGH AND OTHER TRI BUTARY STREAMS AND MARSHES. CALI FORNIA'S RESCOLUTI ON
68-16 WOULD NOT BE ACH EVED SI NCE THE GROUNDWATER CONTAM NANTS WOULD UNREASONABLY AFFECT THE
PRESENT AND POTENTI AL USES OF THE UPPER AQUI FERS. RCRA LAND DI SPOSAL RESTRI CTI ONS, BAAQVD
REGULATI ON 8, AND OSWER DI RECTI VE 9355. 0-28 WOULD NOT APPLY TO ALTERNATIVE 1 SINCE I T DOES NOT
USE TREATMENT.

AVD GV REDUCTION OF TOXICI TY, MIBILITY, OR VOLUVE OF CONTAM NANTS THROUGH TREATMENT

ALTERNATI VES 8, 9 AND 10 REDUCE THE TOXICI TY, MOBILITY, AND VOLUVE OF GROUNDWATER CONTAM NANTS
BY REMOVI NG GREATER THAN 99 PERCENT OF THE CONTAM NANTS FROM THE EXTRACTED GROUNDWATER. THEY
CONCENTRATE THE CONTAM NANTS ONTO GRANULAR ACTI VATED CARBON, WH CH WOULD THEN BE REGENERATED OR
PROPERLY DI SPCSED AT A LANDFI LL. CONTAM NANTS COULD POTENTI ALLY BE DESTROYED DURI NG CARBON
REGENERATI ON, MAKI NG ANY FUTURE RELEASE OF THE REMOVED CONTAM NANTS | MPCSSI BLE.

ALTERNATI VE 1 DOES NOT REDUCE TOXICI TY, MOBILITY, OR VOLUME SI NCE THE GROUNDWATER CONTAM NANTS
ARE ALLONED TO CONTI NUE M GRATI NG

AVD GN LONG TERM EFFECTI VENESS AND PERVANENCE

ALTERNATI VES 8, 9 AND 10 | NCLUDE GROUNDWATER EXTRACTI ON WHI CH IS | NTENDED TO REDUCE THE LEVEL COF
CONTAM NATION IN THE A AND B AQUI FER ZONES TO THE CLEANUP STANDARDS | NDI CATED I N SECTI ON 8. 2.
THUS, POTENTI AL RI SKS TO THE COVWUN TY CURRENTLY POSED BY THE SI TE I N I TS PRESENT CONDI TI ON ARE
M N M ZED. TO ENSURE THAT THE MAGNI TUDE CF RESI DUAL RI SKS ARE M NI M ZED, THE PERFORMANCE COF THE



GROUNDWATER EXTRACTI ON SYSTEM W LL BE CAREFULLY MONI TORED ON A REGULAR BASI S AND ADJUSTED AS
WARRANTED BY THE PERFORVANCE DATA COLLECTED DURI NG OPERATI ON.

THE POTENTI AL FUTURE RI SK FROM LONG TERM EXPOSURE TO VCOLATI LI ZED CONTAM NANTS THAT ARE EM TTED
FROM THE SO L AND ACCUMULATE | NSI DE RESI DENCES | S ADDRESSED BY THE GROUNDWATER EXTRACTI ON SYSTEM
I N ALTERNATI VES 8, 9 AND 10. GROUNDWATER EXTRACTI ON REDUCES THE AMOUNTS OF CONTAM NANTS THAT
COULD VOLATI LI ZE I NTO THE SO L GAS AND EVENTUALLY | NTO SURFACE AIR  FURTHERMORE, DEED

RESTRI CTI ONS W LL PREVENT THE | NSTALLATI ON OF VELLS IN THE ON-SI TE PORTI ON OF THE PLUME UNTIL IT
I'S CLEANED UP. FINALLY, THI' S NEWY RECOGNI ZED POTENTI AL PROBLEM W LL BE MJCH BETTER UNDERSTOCD
BY THE TI ME THE FI RST FI VE- YEAR REVI EW OCCCURS. FANS OR OTHER ACTI VE COR PASSI VE VENTI LATI ON Al DS
COULD BE PROVI DED TO ANY AFFECTED BUI LDI NGS I N ADDI TI ON TO CONTI NUATI ON OF DEED RESTRI CTI ONS.

TREATMENT BY Al R STRI PPI NG PROVI DED BY ALTERNATI VES 8 AND 10 | S RELI ABLE FOR THE LONG TERM
REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESI DUALS ARE EXPECTED TO BE NEG.I G BLE BASED
ON THE HI GH VOLATILITY OF THE COVPOUNDS PRESENT I N THE GROUNDWATER AND THEI R CAPTURE BY THE
VAPCR- PHASE CARBON AFTER Al R STRI PPI NG

TREATMENT BY AQUEQUS PHASE GRANULAR ACTI VATED CARBON PROVI DED BY ALTERNATI VE 9 IS RELI ABLE FOR
THE REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESI DUALS ARE EXPECTED TO BE NEGLI G BLE
SINCE THEY WLL BE CONCENTRATED ON A RELATI VELY SVALL AMOUNT OF CARBON THAT WLL El THER BE
PROPERLY DI SPCSED | N A LANDFI LL OR REGENERATED BY A DESTRUCTI VE TECHNCLOGY. | F VINYL CHLORI DE
I'S PRODUCED AS A DEGRADATI ON PRCDUCT FROM TCE OR DCE, | T WLL NOT BE EFFECTI VELY TRAPPED ON THE
CARBON EMPLOYED I N ANY OF THE TREATMENT ALTERNATI VES.

ALTERNATI VE 1 PROVI DES NO LONG TERM EFFECTI VENESS.
AVD GWN SHORT- TERM EFFECTI VENESS

THE SHORT- TERM | MPACT TO THE HEALTH OF WORKERS AND THE COMMUNI TY WLL BE VERY M NI VAL FCR
ALTERNATI VES 8, 9 AND 10 BECAUSE THE GROUNDWATER EXTRACTI ON SYSTEM | S ALREADY | N PLACE AS THE

I NTERI M REMEDI AL ACTI ON AT THE SITE. THERE WOULD BE NO CURRENT ADDI TI ONAL RI SKS SI NCE THE PLUME
I'S ALREADY CONTAI NED AND THE TREATMENTS ARE PROTECTI VE. GROUNDWATER CLEANUP TI ME | S ESTI MATED
TO REQUI RE ABOUT 18 YEARS.

ALTERNATI VE 1 DOES NOT | NCLUDE THE | MPLEMENTATI ON OF TREATMENT REMEDI ES; THEREFORE, THERE ARE NO
ADDI TI ONAL RI SKS TO THE COVMMUNI TY. RI SKS ASSCOCI ATED W TH THE CONTAM NANT PLUVE WOULD REVAI N AT
THE SI TE FOR OVER 100 YEARS UNTI L NATURAL ATTENUATI ON REDUCES THE CONTAM NANT CONCENTRATI ONS
DOM TO THE CLEANUP STANDARDS.

AVD GWN | MPLEMENTABI LI TY

ALTERNATI VES 8 AND 9 | NCLUDE THE SAME EXTRACTI ON SYSTEM WHI CH | S ALREADY | N PLACE. ALTERNATI VE
10 WOULD AUGVENT THE EXTRACTI ON SYSTEM BY THE | NSTALLATI ON OF ADDI TI ONAL EXTRACTI ON VEELLS AND
EM SSI ONS- CONTROL CARBON CANI STERS. THESE ALTERNATI VES PROVI DE GCROUNDWATER TREATMENT W TH

El THER AN Al R STRI PPER OR CARBON ADSCRPTI ON. BOTH METHODS ARE PROVEN TECHNOLOG ES AND THERE ARE
NO TECHNI CAL CONS| DERATI ONS THAT PRCHI BI T THE USE OF El THER OF THESE TECHNOLOG ES. | N ADDI Tl ON,
THESE ALTERNATI VES ARE ADM NI STRATI VELY FEASI BLE USI NG EXI STI NG PERM TS FOR Al R EM SSI ONS.

ALTERNATIVE 8 | S THE EASI EST TO | MPLEMENT SINCE I T IS ALREADY | MPLEMENTED AS THE | NTERI M REMEDY
AT THE SITE. ALTERNATIVES 9 AND 10 WOULD REQUI RE MODI FI CATI ONS TO THE PRESENT EXTRACTI ON ANDY OR
TREATMENT SYSTEM BUT THEI R | MPLEMENTATI ON WOULD STI LL BE RELATI VELY EASY. | NSTI TUTI ONAL
CONTROLS REQUI RED I N ALTERNATI VES 8, 9, AND 10 ARE ADM NI STRATI VELY FEASI BLE.

THERE ARE NO TECHNI CAL CONCERNS REGARDI NG THE | MPLEMENTABI LI TY OF ALTERNATI VE 1.
AVD GWN COST

BASED ON AN ESTI MATED 18 YEARS TO CLEANUP THE A AQUI FER AND 9 YEARS FCR THE B AQUI FER, COSTS COF
ALTERNATI VES 8, 9 AND 10 ARE SI GNI FI CANTLY GREATER THAN THE 30 YEARS OF GROUNDWATER MONI TORI NG
I'N ALTERNATI VE 1. ALTERNATIVE 8 IS THE MOST COST EFFECTIVE SINCE IT WLL MEET ALL CLEANUP

REQUI REMENTS FOR A PRESENT WORTH COST OF 2.6 M LLI ON DOLLARS COVPARED TO THE 2.8 M LLI ON DOLLAR
PRESENT WORTH COST OF ALTERNATI VE 10 AND THE 4.6 M LLI ON DOLLAR PRESENT WORTH COST OF

ALTERNATI VE 9. ALTERNATI VE 1 HAS A PRESENT WORTH COST OF 1.5 M LLION DOLLARS, BUT WOULD BE



I NEFFECTI VE FOR CLEANUP.

ALTERNATI VES 1 AND 8 HAVE NO CAPI TAL COSTS WH LE ALTERNATI VES 9 AND 10 HAVE CAPI TAL COSTS OF 37
AND 53 THOUSAND DOLLARS, RESPECTI VELY.

THE ANNUAL O8%M COSTS FOR ALTERNATI VES 8 AND 10 ARE NEARLY | DENTI CAL AT 225 AND 239 THOUSAND
DOLLARS, RESPECTI VELY. THE LARCE AMOUNT OF CARBON FOR ALTERNATIVE 9 G VES | T AN ANNUAL O&M COST
OF 382 THOUSAND DOLLARS. ALTERNATI VE 1 REPRESENTS THE ANNUAL COST OF GROUNDWATER MONI TORI NG AT
100 THOUSAND DOLLARS.

9.2.2 SIGNETICS CPERABLE UNI' T
SI GNETI CS:  PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

ALTERNATI VES 2, 3, AND 4 BASI CALLY PROVI DE EQUAL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT
BECAUSE THEY ALL EXTRACT GROUNDWATER THAT CONTAI NS CONTAM NANTS AT CONCENTRATI ONS ABOVE DRI NKI NG
WATER STANDARDS, THEY ALL EXTRACT CONTAM NANTS FROM SO L GAS USI NG VAPOR EXTRACTI ON, AND THEY
ALL CAPTURE THE CONTAM NANTS ON VAPCR- PHASE CARBON FOLLOWED BY CONTAM NANT DESTRUCTI ON DURI NG
CARBON RECGENERATI ON.  GROUNDWATER EXTRACTI ON PREVENTS FURTHER M GRATI ON OF THE PLUME. DEED
RESTRI CTI ONS PROTECT AGAI NST USE OF THE AQUI FERS BEFORE CLEANUP |S COWPLETED. AFTER CLEANUP, AS
DI SCUSSED I N SECTION 8. 2.1, THESE ALTERNATI VES ARE ESTI MATED TO RESULT I N A REDUCED CANCER RI SK
RANGE OF 3.7 X (10-4) TO6 X (10-6) AND A REDUCED H OF 0.44. ALL TREATED WATER | S REUSED
BEFORE ULTI MATE DI SCHARGE TO THE SANI TARY SEVER OR | RRI GATED LANDSCAPE.

AR EM SSI ONS FROM ALTERNATI VES 2, 3 AND 4 ARE CONSI DERED SUFFI Cl ENTLY PROTECTI VE SI NCE THEY
MEET BAAQVD PERM T REQUI REMENTS WH LE THE CALCULATED WORST CASE CANCER RISK IS 1.5 X (10-6) AND
THE H 1S LESS THAN 1. AIR STRI PPER EM SSI ONS ARE GREATLY REDUCED BY THE VAPCR- PHASE CARBON
CONTROL UNITS. EM SSI ONS FROM THE SO L VAPCR EXTRACTI ON SYSTEM ARE CAPTURED BY CARBON CONTRCL
UNITS. EM SSIONS TO AMBI ENT Al R ARE ESSENTIALLY NIL AND DO MEET BAAQVD REQUI REMENTS.

ALTERNATI VE 1 PROVI DES LI TTLE REDUCTI ON OF RI SK SI NCE NATURAL ATTENUATI ON OF GROUNDWATER

CONTAM NANT CONCENTRATI ONS COULD REQUI RE MORE THAN 100 YEARS COVPARED TO THE APPROXI MATELY 24- 36
YEAR CLEANUP TI ME FOR ALTERNATIVES 2, 3 AND 4. WH LE FUTURE USE OF THE CONTAM NATED GROUNDWATER
MAY BE UNLI KELY, A FUTURE USER COF THE CONTAM NATED GROUNDWATER WOULD BE EXPOSED TO A CANCER RI SK
OF 5 X (10-1) AND AN H MJCH GREATER THAN 1. FINALLY, ALTERNATIVE 1 IS LEAST PROTECTI VE OF
HUVAN HEALTH AND THE ENVI RONMVENT BECAUSE | T DOES NOT | NCLUDE DEED RESTRI CTI ONS AND THUS, GREATLY
I NCREASES THE CHANCES THAT AN | NDI VI DUAL W LL | NSTALL A VEELL I NTO A M GRATI NG PLUME.

SI GNETI CS:  COWPLI ANCE W TH ARARS

ALTERNATI VES 2, 3 AND 4 WOULD ATTAI N ALL PERTI NENT ARARS | DENTIFIED I N SECTION 7. THE SAFE

DRI NKI NG WATER ACT MCLS AND CALI FORNI A DEPARTMENT OF HEALTH SERVI CES DWALS WOULD BE ACHI EVED BY
EXTRACTI NG GROUNDWATER CONTAM NATED ABOVE THESE LEVELS. THE FI SH AND W LDLI FE COORDI NATI ON ACT
WOULD NOT BE AN ARAR FOR THESE ALTERNATI VES BECAUSE THE CGROUNDWATER EXTRACTI ON SYSTEM WOULD
PREVENT THE PLUVE FROM REACHI NG SURFACE WATERS OR WET LANDS AND THE TREATMENT SYSTEM WOULD
ENSURE THAT DI SCHARGED WATER WAS PROTECTI VE CF HUVAN HEALTH AND THE ENVI RONMVENT.

THE RCRA LAND DI SPOSAL RESTRI CTI ONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATI VE 2, 3 AND 4.
THE SPENT CARBON WOULD BE TREATED BEFORE REUSE CR DI SPCSAL BY AN | NCI NERATI ON PRCCESS.

ALTERNATI VES 2, 3 AND 4 WOULD NEED TO COVPLY W TH OSWER DI RECTI VE 9355. 0- 28 AND BAAQWVD
REGULATI ON 8, RULE 47 BECAUSE OF THE AIR STRI PPER EM SSI ONS. THESE ARARS ARE ADDRESSED BY THE
BAAQVD PERM TTI NG PROCESS AND THE Al R STRI PPERS HAVE EM SSI ONS CONTRCL.

THE DRI NKI NG WATER ARARS WOULD NOT BE ATTAI NED BY ALTERNATI VE 1 SI NCE CONTAM NATI ON WOULD BE
LEFT IN PLACE. THE FI SH AND W LDLI FE COCRDI NATI ON ACT WOULD BECOME AN ARAR | F THE PLUMVE

M GRATED TO GUADELUPE SLOUGH AND OTHER TRI BUTARY STREAMS AND MARSHES. CALI FORNIA'S RESCLUTI ON
68-16 WOULD NOT BE ACH EVED SI NCE THE GROUNDWATER CONTAM NANTS WOULD UNREASONABLY AFFECT THE
PRESENT AND POTENTI AL USES OF THE UPPER AQUI FERS. RCRA LAND DI SPOSAL RESTRI CTI ONS, BAAQVD
REGULATI ON 8, AND OSWER DI RECTI VE 9355. 0-28 WOULD NOT APPLY TO ALTERNATIVE 1 SINCE I T DOES NOT
USE TREATMENT.

SI GNETICS: REDUCTION OF TOXICI TY, MOBILITY, OR VOLUVE OF CONTAM NANTS THROUGH TREATMENT



ALTERNATI VES 2, 3 AND 4 REDUCE THE TOXICI TY, MOBILITY, AND VOLUVE OF GROUNDWATER CONTAM NANTS BY
REMOVI NG GREATER THAN 99 PERCENT OF THE CONTAM NANTS FROM THE EXTRACTED GROUNDWATER.  THEY
CONCENTRATE THE CONTAM NANTS ONTO GRANULAR ACTI VATED CARBON, WH CH WOULD THEN BE REGENERATED OR
PROPERLY DI SPCSED AT A LANDFI LL. CONTAM NANTS COULD POTENTI ALLY BE DESTROYED DURI NG CARBON
REGENERATI ON, MAKI NG ANY FUTURE RELEASE OF THE REMOVED CONTAM NANTS | MPCSSI BLE.

ALTERNATI VE 1 DOES NOT REDUCE TOXICI TY, MOBILITY, OR VOLUME SI NCE THE GROUNDWATER CONTAM NANTS
ARE ALLONED TO CONTI NUE M GRATI NG

SI GNETI CS:  LONG TERM EFFECTI VENESS AND PERVANENCE

ALTERNATI VES 2, 3 AND 4 | NCLUDE GROUNDWATER EXTRACTI ON WHI CH IS | NTENDED TO REDUCE THE LEVEL OF
CONTAM NATION IN THE A AND B AQUI FER ZONES TO THE CLEANUP STANDARDS | NDI CATED I N SECTI ON 8. 2.
THUS, POTENTI AL RI SKS TO THE COVMWUN TY CURRENTLY POSED BY THE SI TE I N I TS PRESENT CONDI TI ON ARE
M N M ZED. TO ENSURE THAT THE MAGNI TUDE CF RESI DUAL RI SKS ARE M NI M ZED, THE PERFORMANCE COF THE
GROUNDWATER EXTRACTI ON SYSTEM W LL BE CAREFULLY MONI TORED ON A REGULAR BASI S AND ADJUSTED AS
WARRANTED BY THE PERFORVANCE DATA COLLECTED DURI NG OPERATI ON.

THE POTENTI AL FUTURE RI SK FROM LONG TERM EXPOSURE TO VCOLATI LI ZED CONTAM NANTS THAT ARE EM TTED
FROM THE SO L AND ACCUMULATE | NSI DE RESI DENCES | S ADDRESSED BY THE GROUNDWATER EXTRACTI ON AND
SO L VAPCR EXTRACTI ON SYSTEMS | N ALTERNATI VES 2, 3 AND 4. THESE EXTRACTI ONS REDUCE THE AMOUNT
OF CONTAM NANTS THAT COULD VOLATI LI ZE I NTO THE SO L GAS AND EVENTUALLY | NTO SURFACE Al R
FURTHERMORE, DEED RESTRI CTI ONS W LL PREVENT THE | NSTALLATI ON OF WELLS I N THE ON-SI TE PORTI ON COF
THE PLUVE UNTIL IT IS CLEANED UP. FINALLY, TH S NEWY RECOGNI ZED POTENTI AL PROBLEM W LL BE MJCH
BETTER UNDERSTOCD BY THE Tl ME THE FI RST FI VE- YEAR REVI EW OCCURS. FANS, OTHER VENTI LATI ON Al DS,
OR PASSI VE VENTI LATI ON Al DS COULD BE PROVI DED TO ANY AFFECTED BU LDI NGS | N ADDI TI ON TO THE ABOVE
DEED RESTRI CTI ONS.

TREATMENT BY Al R STRI PPI NG PROVI DED BY ALTERNATI VES 2, 3 AND 4 | S RELI ABLE FOR THE LONG TERM
REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESI DUALS ARE EXPECTED TO BE NEG.I G BLE BASED ON
THE H GH VOLATI LI TY OF THE COVWQOUNDS PRESENT | N THE GROUNDWATER AND THEI R CAPTURE BY THE

VAPCR- PHASE CARBON AFTER AIR STRIPPING | F VINYL CHLORI DE IS PRCDUCED AS A DEGRADATI ON PRCDUCT
FROM TCE OR DCE, | T WLL NOT BE EFFECTI VELY TRAPPED ON THE CARBON EMPLOYED I N ANY OF THE
TREATMENT ALTERNATI VES.

ALTERNATI VE 1 PROVI DES NO LONG TERM EFFECTI VENESS.
SI GNETI CS:  SHORT- TERM EFFECTI VENESS

THE SHORT- TERM | MPACT TO THE HEALTH OF WORKERS AND THE COMMUNI TY WLL BE VERY M N VAL FCR
ALTERNATI VE 2 BECAUSE THE GROUNDWATER EXTRACTI ON AND SO L VAPCR EXTRACTI ON SYSTEMS ARE ALREADY
IN PLACE AS THE | NTERI M REMEDI AL ACTI ON AT THE SI TE. ALTERNATI VES 3 AND 4 WOULD | NVOLVE THE

I NSTALLATI ON COF SOVE ADDI TI ONAL VELLS AT ONLY A VERY M NOR RI SK FROM DRI LLI NG ACTI VI TIES TO THE
DRI LLERS. FOR ALL OF THESE ALTERNATI VES THERE WOULD BE NO CURRENT ADDI TI ONAL RI SKS SI NCE THE
PLUME | S ALREADY CONTAI NED AND THE TREATMENTS ARE PROTECTI VE. CGROUNDWATER CLEANUP TIME IS

ESTI MVATED TO REQUI RE ABOUT 24-36 YEARS.

ALTERNATI VE 1 DOES NOT | NCLUDE THE | MPLEMENTATI ON OF TREATMENT REMEDI ES; THEREFORE, THERE ARE NO
ADDI TI ONAL RI SKS TO THE COVMUNI TY. RI SKS ASSOCI ATED W TH THE CONTAM NANT PLUVE WOULD REVAI N AT
THE SI TE FOR OVER 100 YEARS UNTIL NATURAL ATTENUATI ON REDUCES THE CONTAM NANT CONCENTRATI ONS
DOM TO THE CLEANUP STANDARDS.

SI GNETI CS: | MPLEMENTABI LI TY

ALTERNATI VE 2 | NCLUDES THE SAME EXTRACTI ON SYSTEM WHI CH | S ALREADY | N PLACE. ALTERNATI VES 3 AND
4 WOULD AUGVENT THE EXTRACTI ON SYSTEM BY THE | NSTALLATI ON OF ADDI TI ONAL EXTRACTI ON VELLS AND

EM SSI ONS- CONTROL CARBON CANI STERS.  THESE ALTERNATI VES PROVI DE GCROUNDWATER TREATMENT W TH AN

Al R STRI PPER FOLLONED BY VAPCOR- PHASE CARBON ADSCORPTI ON.  BOTH METHODS ARE PROVEN TECHNOLOG ES
AND THERE ARE NO TECHNI CAL CONSI DERATI ONS THAT PROHI BI T THE USE OF El THER OF THESE TECHNCOLCOG ES.
I N ADDI TI ON, THESE ALTERNATI VES ARE ADM NI STRATI VELY FEASI BLE USI NG EXI STING PERM TS FOR Al R

EM SSI ONS.

ALTERNATIVE 2 | S THE EASI EST TO | MPLEMENT SINCE I T IS ALREADY | MPLEMENTED AS THE | NTERI M REMEDY



AT THE SITE. ALTERNATI VES 3 AND 4 WOULD REQUI RE MODI FI CATI ONS TO THE PRESENT EXTRACTI ON SYSTEM
BUT THEI R | MPLEMENTATI ON WOULD STI LL BE RELATI VELY EASY. | NSTI TUTI ONAL CONTROLS REQUI RED I N
ALTERNATI VES 2, 3, AND 4 ARE ADM NI STRATI VELY FEASI BLE.

THERE ARE NO TECHNI CAL CONCERNS REGARDI NG THE | MPLEMENTABI LI TY OF ALTERNATI VE 1.
SI GNETI CS: COST

BASED ON AN ESTI MATED 13 YEARS TO CLEANUP THE A AQUI FER AND 36 YEARS FCR THE B AQUI FER USI NG
ALTERNATI VE 2 AND BASED ON AN ESTI MATED 8 YEARS TO CLEANUP THE A AQUI FER AND 24 YEARS FCR THE B
AQUI FER USI NG ALTERNATI VES 3 COR 4, TOTAL COSTS FOR TREATMENT ALTERNATI VES ARE SI GNI FI CANTLY
GREATER THAN THE 30 YEARS OF COST FOR GROUNDWATER MONI TORI NG | N ALTERNATI VE 1. ALTERNATIVE 4 1S
THE MOST COST EFFECTIVE SINCE | T WLL MOST RAPIDLY MEET ALL CLEANUP REQUI REMENTS FOR A PRESENT
WORTH COST OF 4.1 M LLI ON DOLLARS COMPARED TO THE 3.9 M LLI ON DOLLAR PRESENT WORTH COSTS COF
ALTERNATI VES 2 AND 3. ESSENTI ALLY, THE ADDI TIONAL 0.2 M LLI ON DOLLAR COST OF ALTERNATI VE 4
SUPPORTS THE ACCELERATED REMEDI ATI ON OF HOT SPOTS. ALTERNATI VE 1 HAS A PRESENT WORTH COST OF 1.5
M LLI ON DOLLARS, BUT WOULD BE | NEFFECTI VE FOR CLEANUP.

ALTERNATI VES 1 AND 2 HAVE NO CAPI TAL COSTS WH LE ALTERNATI VES 3 AND 4 HAVE CAPI TAL COSTS COF 252
AND 351 THOUSAND DOLLARS, RESPECTI VELY.

THE ANNUAL O8M COSTS FOR ALTERNATI VES 2, 3, AND 4 ARE NEARLY | DENTI CAL AT 236, 236 AND 246
THOUSAND DOLLARS, RESPECTIVELY. ALTERNATIVE 1 REPRESENTS THE ANNUAL COST OF GROUNDWATER
MONI TORI NG AT 95 THOUSAND DOLLARS.

9.2.3 TRWCPERABLE UNI T
TRW PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

ALTERNATI VES 2, 3 AND 4 ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT TO ROUGHLY THE SAME
DEGREE BECAUSE THEY EXTRACT GROUNDWATER THAT CONTAI NS CONTAM NANTS AT CONCENTRATI ONS ABOVE

DRI NKI NG WATER STANDARDS.  EXTRACTI ON PREVENTS FURTHER M GRATI ON OF THE PLUVE. DEED RESTRI CTI ONS
PROTECT AGAI NST USE OF THE AQU FERS BEFCRE CLEANUP | S COVPLETED. AFTER CLEANUP, AS DI SCUSSED I N
SECTION 8.2.1, ALL THREE ALTERNATI VES ARE ESTI MATED TO RESULT I N A REDUCED CANCER Rl SK RANGE OF
3.7 X (10-4) TO6 X (10-6) AND A REDUCED H RANGE OF 0.44 TO 0.1 RELATED TO DOVESTI C USE OF
GROUNDWATER.  ANY UN- RECYCLED TREATED EFFLUENT WOULD MEET NPDES DI SCHARCE REQUI REMENTS WH CH ARE
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT.

ALTERNATI VES 3 AND 4, WH CH TAKE A MORE ACTI VE ROLE | N ADDRESSI NG THE CONTAM NATED SO L IN THE
SATURATED A ZONE, WOULD NOT PROVI DE SI GNI FI CANTLY GREATER PROTECTI ON OF HUVAN HEALTH AND THE
ENVI RONMVENT SI NCE THE LOCATI ON OF THE CONTAM NATED SO L |'S DOANGRADI ENT FROM CONTAM NATED
GROUNDWATER AT THE AMD 901/ 902 PRCPERTY AND WOULD LI KELY BE RECONTAM NATED UNTI L THE UPGRADI ENT
CONTAM NATI ON |'S CLEANED UP.

ALTERNATI VES 2,3 AND 4 ALL WOULD USE Al R- STRI PPI NG TO TREAT THE EXTRACTED GROUNDWATER ~ THE USE
OF AN Al R STRI PPER | S CONSI DERED TO BE SUFFI CI ENTLY PROTECTI VE SINCE | T DOES SATI SFY BAAQWD
REQUI REMENTS WH CH | S THE APPROPRI ATE ARAR AND WOULD RESULT | N AN ESTI MATED | NCREASED CANCER

R SK OF ABOUT 1.79 X (10-5).

ALTERNATI VE 1 PROVI DES NO REDUCTI ON I N RI SK BECAUSE | T ALLOAS THE CONTAM NATED GROUNDWATER TO
CONTI NUE M GRATI NG NATURAL ATTENUATI ON OF THE GROUNDWATER CONTAM NANT CONCENTRATI ONS COULD
REQUI RE MORE THAN 100 YEARS COVPARED TO THE APPROXI MATELY 7 YEAR CLEANUP TI ME FOR THE OTHER
ALTERNATI VES. WH LE FUTURE USE OF THE CONTAM NATED GROUNDWATER MAY BE UNLI KELY, A FUTURE USER
OF THE CONTAM NATED GROUNDWATER WOULD BE EXPOSED TO A MAXI MUM CANCER RI SK OF 5 X (10-1) AND AN
H MJCH GREATER THAN 1. ALTERNATIVE 1 IS THUS THE LEAST PROTECTI VE OF HUVAN HEALTH AND THE
ENVI RONMVENT.

TRW COVPLI ANCE W TH ARARS

ALTERNATI VES 2, 3 AND 4 WOULD ATTAI N ALL PERTI NENT ARARS | DENTIFIED I N SECTION 7. THE SAFE

DRI NKI NG WATER ACT MCLS AND THE CALI FORNI A DEPARTMENT OF HEALTH SERVI CES DWALS WOULD BE ACHI EVED
I N APPROXI MATELY 7 YEARS BY EXTRACTI NG GROUNDWATER CONTAM NATED ABOVE THESE LEVELS. NPDES

PERM T REQUI REMENTS WOULD BE MET BY PRCPER DESI GN AND OPERATI ON OF THE TREATMENT SYSTEM



CLOSURE REQUI REMENTS WOULD BE MET BY ACHI EVI NG MCLS | N THE GROUNDWATER ~ THE FI SH AND W LDLI FE
COORDI NATI ON ACT WOULD NOT BE AN ARAR FOR THESE THREE ALTERNATI VES BECAUSE THE GROUNDWATER
EXTRACTI ON SYSTEM WOULD PREVENT THE PLUME FROM REACH NG SURFACE WATERS CR WET LANDS AND THE
TREATMENT SYSTEM WOULD ENSURE THAT ANY DI SCHARGED WATER WAS PROTECTI VE OF HUVAN HEALTH AND THE
ENVI RONMVENT.

THE RCRA LAND DI SPOSAL RESTRI CTI ONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATI VES 2, 3 AND 4
I'N THE EVENT THAT | T BECAVE NECESSARY TO | MPLEMENT Al R STRI PPER EM SSI ONS CONTROL | NVOLVI NG

GAS- PHASE ACTI VATED CARBON. THE SPENT CARBON COULD BE TREATED BEFORE REUSE CR DI SPCSAL BY AN

I NCI NERATI ON PROCESS.

ALTERNATI VES 2, 3 AND 4 WOULD NEED TO COVPLY W TH OSWER DI RECTI VE 9355. 0- 28 AND BAAQWVD

REGULATI ON 8 RULE 47 BECAUSE OF THE Al R STRI PPER EM SSI ONS. THESE ARARS ARE ADDRESSED BY THE
BAAQVD PERM TTI NG PROCESS. | F PERM T MCODI FI CATI ONS BECOVE NECESSARY, EM SSI ONS COULD BE CAPTURED
AND DESTROYED BY AVAI LABLE TECHNOLOGY. ALTERNATIVE 4 M GHT ALSO BE REQUI RED TO COVPLY W TH MASS
EM SSI ON STANDARDS | N BAAQVD RULE 40, REGULATI ON 8.

ALTERNATI VE 1 WOULD NOT COVMPLY W TH DRI NKI NG WATER ARARS FCR AT LEAST 100 YEARS SI NCE

CONTAM NATI ON WOULD BE FREE TO M GRATE. THE FI SH AND W LDLI FE COORDI NATI ON ACT WOULD BECOVE AN
ARAR | F THE PLUVE M GRATED TO A SURFACE WATER OR OTHER TRI BUTARY STREAMS AND MARSHES.

CALI FORNI A' S RESCLUTI ON 68-16 WOULD NOT BE ACHI EVED SI NCE THE GROUNDWATER CONTAM NANTS WOULD
UNREASONABLY AFFECT THE PRESENT AND POTENTI AL USES OF THE UPPER AQUI FERS. RCRA LAND DI SPCSAL
RESTRI CTI ONS, NPDES REQUI REMENTS, BAAQVD REGULATI ON 8, AND OSWER DI RECTI VE 9355. 0- 28 WOULD NOT
APPLY TO ALTERNATIVE 1 SINCE I T DOES NOT USE TREATMENT.

TRW REDUCTION OF TOXICI TY, M3BILITY, OR VOLUVE CF CONTAM NANTS THROUGH TREATMENT

ALTERNATI VES 2, 3 AND 4 REDUCE THE TOXICI TY, MOBILITY, AND VOLUVE (TMW/) OF GROUNDWATER

CONTAM NANTS BY REMOVI NG GREATER THAN 99 PERCENT OF THE CONTAM NANTS FROM THE EXTRACTED
GROUNDWATER. HOWEVER, THESE ALTERNATI VES TRANSFER THE GROUNDWATER CONTAM NANTS TO THE Al R WHERE
THEIR TOXICI TY, MOBILITY AND VOLUVE AS Al R CONTAM NANTS ACTUALLY | NCREASES. | N ADDI TI ON, SOVE
OF THE VOCS ARE (ZONE PRECURSORS. THE CURRENT Al R STRI PPER |'S OPERATI NG UNDER A BAAQVD PERM T
THAT DOES NOT REQUI RE EM SSI ONS CONTROL.

ALTERNATI VE 3 MAY PROVI DE SLI GHTLY LESS REDUCTI ON I N VOC MOBI LI TY BECAUSE POSSI BLE LOSS COF
COVPLETE HYDRAULI C CONTROL AS A RESULT CF SO L FLUSH NG MAY | NCREASE THE MOBI LI TY OF THE VOCS.
ALTERNATI VE 4 MAY PROVI DE SLI GHTLY GREATER REDUCTION IN TW | F THE SMALL VOLUME OF EXTRACTED
SO L IS TREATED WTH A DESTRUCTI VE TECHNCLOGY PRI CR TO DI SPCSAL.  ALTERNATI VE 1 PROVI DES NO
REDUCTI ON | N TMV.

TRW LONG TERM EFFECTI VENESS AND PERNMANENCE

ALTERNATI VES 2, 3 AND 4 | NCLUDE GROUNDWATER EXTRACTI ON WHI CH IS | NTENDED TO REDUCE THE LEVEL OF
CONTAM NATION IN THE A AND B AQUI FER ZONES TO THE CLEANUP STANDARDS | NDI CATED I N SECTI ON 8. 2.
THUS, POTENTI AL RI SKS TO THE COMWMUNI TY CURRENTLY POSED BY THE SI TE I N I TS PRESENT CONDI TI ON ARE
M N M ZED. TO ENSURE THAT THE MAGNI TUDE CF RESI DUAL RI SKS ARE M NI M ZED, THE PERFORMANCE COF THE
GROUNDWATER EXTRACTI ON SYSTEM W LL BE CAREFULLY MONI TORED ON A REGULAR BASI S AND ADJUSTED AS
WARRANTED BY THE PERFORVANCE DATA CCOLLECTED DURI NG OPERATION.  ALTHOUGH SO L FLUSHI NG IN
ALTERNATI VE 3 | S A PROVEN TECHNOLOGY, EFFECTI VENESS AT THI S SITE | S UNCERTAI N.

THE POTENTI AL FUTURE RI SK FROM LONG TERM EXPOSURE TO VCOLATI LI ZED CONTAM NANTS THAT ARE EM TTED
FROM THE SO L AND ACCUMULATE | NSI DE RESI DENCES | S ADDRESSED BY THE GROUNDWATER EXTRACTI ON SYSTEM
IN ALTERNATI VES 2, 3 AND 4. GROUNDWATER EXTRACTI ON THAT PROCEEDS AS RAPIDLY AS PGCSSI BLE
ADDRESSES TH S POTENTI AL VOLATI LI ZATI ON PROBLEM BY REDUCI NG THE CONCENTRATI ONS OF CONTAM NANTS
IN THE GROUNDWATER, WHI CH, I N TURN, REDUCES THE POTENTI AL FOR SI GNI FI CANT LEVELS OF VOCS TO
REACH BUI LDI NGS AT THE SURFACE. ACTUAL FI ELD MEASUREMENTS OF THE VAPCR FLUX AT THE SO L SURFACE
HAVE NOT | NDI CATED A SI GNI FI CANT PROBLEM  FlI ELD MEASUREMENTS W LL CONTI NUE AND A REASSESSMENT
OF THE PROBLEM WLL BE | NI TI ATED AT THE 5 YEAR REVI EW PERI OD, UNLESS THE NEED FOR EARLI ER
REASSESSMENT | S | NDI CATED BY FUTURE FI ELD MEASUREMENTS. FANS COR OTHER VENTI LATI ON Al DS COULD BE
PROVI DED TO ANY AFFECTED BU LDI NGS. FURTHERMORE, DEED RESTRI CTI ONS W LL PREVENT THE | NSTALLATI ON
OF VEELLS IN THE ONSI TE PORTI ON OF THE PLUME UNTIL IT I S CLEANED UP.

TREATMENT BY Al R STRI PPI NG PROVI DED BY ALTERNATI VES 2, 3, AND 4 | S RELI ABLE FOR THE LONG TERM



REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESI DUALS ARE EXPECTED TO BE NEG.I G BLE BASED ON
THE H GH VOLATILITY OF THE COMPOUNDS PRESENT | N THE GROUNDWATER

ALTERNATI VE 1 WOULD PROVI DE LONG TERM EFFECTI VENESS AFTER MORE THAN 100 YEARS THAT WOULD BE
NECESSARY FOR NATURAL ATTENUATI ON.  COFFSI TE MONI TORI NG MAY NOT BE RELI ABLE FOR DETECTI NG FURTHER
DOMNGRADI ENT M GRATI ON.  ALTERNATI VE 1 PROVI DES VERY LI TTLE LONG TERM EFFECTI VENESS | N

COVPARI SON TO THE OTHER THREE ALTERNATI VES.

TRW SHORT- TERM EFFECTI VENESS

THE SHORT- TERM | MPACT TO THE HEALTH OF WORKERS AND THE COMMUNI TY WLL BE VERY M N MAL FOR THE
GROUNDWATER PORTI ON OF ALTERNATI VES 2, 3 AND 4 BECAUSE THE EXTRACTI ON AND TREATMENT SYSTEM | S
ALREADY | N PLACE AS THE | NTERI M REMEDI AL ACTI ON AT THE SITE. THERE WOULD BE NO CURRENT

ADDI TI ONAL RI SKS SI NCE THE PLUME | S ALREADY CONTAI NED AND THE TREATMENTS ARE PROTECTI VE.
GROUNDWATER CLEANUP |'S ESTI MATED TO REQUI RE ABQUT 7 YEARS.

ALTERNATIVE 4 | S SLI GHTLY LESS EFFECTI VE ON THE SHORT- TERM THAN ALTERNATI VES 2 AND 3 BECAUSE OF
THE | NCREASED DUST CONTAI NI NG VOCS AND VOC EM SSI ONS DURI NG EXCAVATI ON OF THE SVALL VOLUME OF
CONTAM NATED SO L IN THE SATURATED ZONE.

ALTERNATI VE 1 DOESN T | NCLUDE THE | MPLEMENTATI ON OF A TREATMENT REMEDY; THEREFORE, THERE ARE NO
ADDI TI ONAL RI SKS TO THE COVMUNI TY. RI SKS ASSCOCI ATED W TH THE CONTAM NANT PLUVE WOULD REVAI N AT
THE SI TE FOR OVER 100 YEARS UNTI L NATURAL ATTENUATI ON REDUCES THE CONTAM NANT CONCENTRATI ONS
DOM TO THE CLEANUP STANDARDS.

TRW | MPLEMENTABI LI TY

ALTERNATI VES 2, 3 AND 4 ARE EASILY | MPLEMENTED FOR THE GROUNDWATER EXTRACTI ON AND TREATMENT
SYSTEM SINCE I T I S ALREADY | MPLEMENTED W TH THE REQUI RED PERM TS I N PLACE. ADDI TI ONAL PERM TS
WOULD BE REQUI RED FOR SO L FLUSHI NG | N ALTERNATI VE 3, BUT SHOULD BE READI LY OBTAI NABLE.

I NSTI TUTI ONAL CONTROLS REQUI RED | N ALTERNATI VES 2, 3 AND 4 ARE ADM NI STRATI VELY FEASI BLE.

EXCAVATI ON | S A PROVEN TECHNOLOGY, HOWNEVER EXCAVATI ON NEAR A BU LDI NG PCSES SEVERE LQOGQ STI CAL
PROBLEMS FOR FEI' M CROMVE, THE CURRENT OCCUPANTS OF THE TRWONSI TE AREA. TH' S SI GNI FI CANTLY
LONERS THE | MPLEMENTABI LI TY OF THE SO L PORTI ON OF ALTERNATI VE 4. | N ALTERNATI VES 2 AND 3, THE
SO L IS ADDRESSED BY THE GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM  THERE ARE NO TECHNI CAL
CONCERNS REGARDI NG THE | MPLEMENTABI LI TY OF ALTERNATI VE 1.

TRW COST

ALTERNATI VES 2 AND 3 HAVE NEARLY | DENTI CAL COSTS. ALTERNATIVE 2 |S SLI GHTLY LESS EXPENSI VE W TH
A PRESENT WORTH COST OF $750, 379 COMPARED TO $827, 379 FOR ALTERNATIVE 3. DUE TO THE DI FFI CULTY
OF THE SO L EXCAVATI ON NEAR A BU LDI NG ALTERNATI VE 4 | S DRAVATI CALLY MORE EXPENSI VE WTH A
PRESENT WORTH COST OF 1.6 M LLION DOLLARS. ALTERNATIVE 1 IS THE SECOND MOST EXPENSI VE

ALTERNATI VE BECAUSE GROUNDWATER MONI TORI NG WOULD BE NEEDED WELL BEYOND THE 7 YEAR CLEANUP TI ME
ESTI MVATED FOR THE OTHER ALTERNATI VES. FCR A 30 YEAR MONI TORI NG PERI CD, THE PRESENT WORTH COST
WOULD BE $984, 893.

9.2.4 OFFSITE CPERABLE UNI T

OFFSI TE: PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONMENT ALTERNATI VES 2 AND 3 BASI CALLY PROVI DE
EQUAL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT BECAUSE THEY BOTH EXTRACT GROUNDWATER THAT
CONTAI NS CONTAM NANTS AT CONCENTRATI ONS ABOVE DRI NKI NG WATER STANDARDS. EXTRACTI ON PREVENTS
FURTHER M GRATI ON OF THE PLUME AND CONTI NUALLY REDUCES THE CONTAM NANT CONCENTRATI ONS, THUS
CONTI NUALLY DECREASI NG THE POTENTI AL FOR VOLATI LI ZED VOCS TO REACH SI GNI FI CANT CONCENTRATI ONS

I NSI DE SURFACE DVELLI NGS. AFTER CLEANUP, AS DI SCUSSED | N SECTI ON 8. 2.1, BOTH ALTERNATI VES 2 AND
3 ARE ESTI MATED TO RESULT IN A REDUCED CANCER RI SK RANGE OF 3.7 X (10-4) TO 3 X (10-6) AND A
REDUCED H RANGE OF 0.44 TO 0.2. WATER DI SCHARGED OR REUSED FOLLOW NG TREATMENT WOULD MEET
NPDES REQUI REMENTS WH CH ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT.

ALTERNATI VE 3 COULD BE CONSI DERED SLI GHTLY MORE PROTECTI VE THAN ALTERNATIVE 2 SINCE | T WOULD NOT
I NVOLVE THE TRANSFER OF GROUNDWATER CONTAM NANTS TO THE Al R AND WOULD | NVOLVE THE DESTRUCTI ON CF
THE CONTAM NANTS BY RECGENERATI ON OF THE GRANULAR ACTI VATED CARBON. Al R EM SSI ONS FROM



ALTERNATI VE 2 ARE CONSI DERED SUFFI CI ENTLY PROTECTI VE, HOMNEVER, SINCE THEY MEET BAAQVD PERM T
REQUI REMENTS, WH LE THE CALCULATED WORST CASE CANCER RISK LESS THAN 1 X (10-5) AND THE H IS
LESS THAN 1.

ALTERNATI VE 1 PROVI DES FAR LESS REDUCTI ON | N RI SK BECAUSE | T WOULD ALLOWN THE CONTAM NATED
GROUNDWATER TO CONTI NUE M GRATI NG AND NATURAL ATTENUATI ON OF GROUNDWATER CONTAM NANT

CONCENTRATI ONS COULD REQUI RE MORE THAN 100 YEARS COMPARED TO THE APPROXI MATELY 36 YEAR CLEANUP
TI ME FOR ALTERNATI VES 2 AND 3. WH LE FUTURE USE OF THE CONTAM NATED GROUNDWATER MAY BE

UNLI KELY, A FUTURE USER OF THE CONTAM NATED GROUNDWATER WOULD BE EXPOSED TO A CANCER RISK CF 5 X
(10-1) AND AN H MJCH GREATER THAN 1. ALTERNATIVE 1 | S LEAST PROTECTI VE OF HUVAN HEALTH AND THE
ENVI RONMENT, BECAUSE | T DOES NOT | NCLUDE DEED RESTRI CTI ONS, AND THUS GREATLY | NCREASES THE
CHANCES THAT AN I NDI VI DUAL W LL I NSTALL A WELL I NTO A M GRATI NG PLUME.

OFFSI TE: COWVPLI ANCE W TH ARARS

BOTH ALTERNATI VES 2 AND 3 WOULD ATTAIN ALL PERTI NENT ARARS | DENTI FIED IN SECTION 7. THE SAFE
DRI NKI NG WATER ACT MCLS AND CALI FORNI A DEPARTMENT OF HEALTH SERVI CES DWALS WOULD BE ACHI EVED BY
EXTRACTI NG GROUNDWATER CONTAM NATED ABOVE THESE LEVELS. NPDES PERM T REQUI REMENTS WOULD BE MET
BY PROPER DESI GN AND OPERATI ON OF EI THER TREATMENT SYSTEM  THE FI SH AND W LDLI FE COORDI NATI ON
ACT WOULD NOT BE AN ARAR FOR ALTERNATI VES 2 AND 3 BECAUSE THE GROUNDWATER EXTRACTI ON SYSTEM
WOULD PREVENT THE PLUME FROM REACHI NG SURFACE WATERS CR WET LANDS AND THE TREATMENT SYSTEM WOULD
ENSURE THAT DI SCHARGED WATER WAS PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT.

THE RCRA LAND DI SPOSAL RESTRI CTI ONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATI VE 3 AND WOULD
ALSO APPLY TO ALTERNATI VE 2 IN THE EVENT THAT | T BECAME NECESSARY TO | MPLEMENT Al R STRI PPER

EM SSI ONS CONTRCL | NVOLVI NG GAS- PHASE ACTI VATED CARBON. THE SPENT CARBON CCOULD BE TREATED
BEFORE REUSE CR DI SPCSAL BY AN | NCI NERATI ON PROCESS.

ONLY ALTERNATI VE 2 WOULD NEED TO COVPLY W TH OSWER DI RECTI VE 9355. 0- 28 AND BAAQVD REGULATI ON 8,
RULE 47 BECAUSE OF THE Al R STRI PPER EM SSI ONS. THESE ARARS ARE ADDRESSED BY THE BAAQWVD

PERM TTI NG PROCCESS. | F PERM T MODI FI CATI ONS BECOVE NECESSARY, EM SSI ONS CCULD BE CAPTURED AND
DESTROYED BY AVAI LABLE TECHNOLOGY.

THE DRI NKI NG WATER ARARS WOULD NOT BE ATTAI NED BY ALTERNATI VE 1 SI NCE CONTAM NATI ON WOULD BE
LEFT IN PLACE FOR AT LEAST 100 YEARS. THE FI SH AND W LDLI FE COCRDI NATI ON ACT WOULD BECOVE AN
ARAR | F THE PLUVE M GRATED TO GUADELUPE SLOUGH AND OTHER TRI BUTARY STREAMS AND MARSHES.

CALI FORNI A' S RESCLUTI ON 68-16 WOULD NOT BE ACHI EVED SI NCE THE GROUNDWATER CONTAM NANTS WOULD
UNREASONABLY AFFECT THE PRESENT AND POTENTI AL USES OF THE UPPER AQUI FERS. RCRA LAND DI SPCSAL
RESTRI CTI ONS, NPDES REQUI REMENTS, BAAQVD REGULATI ON 8, AND OSWER DI RECTI VE 9355. 0- 28 WOULD NOT
APPLY TO ALTERNATIVE 1 SINCE I T DOES NOT USE TREATMENT.

OFFSI TE: REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME CF CONTAM NANTS THROUGH TREATMENT

BOTH ALTERNATI VES 2 AND 3 REDUCE THE TOXICI TY, MOBILITY, AND VOLUME OF GROUNDWATER CONTAM NANTS
BY REMOVI NG GREATER THAN 99 PERCENT OF THE CONTAM NANTS FROM THE EXTRACTED GROUNDWATER
ALTERNATI VE 3 CONCENTRATES THE CONTAM NANTS ONTO GRANULAR ACTI VATED CARBON, WHI CH WOULD THEN BE
REGENERATED CR PROPERLY DI SPOSED AT A LANDFILL. CONTAM NANTS COULD POTENTI ALLY BE DESTROYED
DURI NG CARBON REGENERATI ON, MAKI NG ANY FUTURE RELEASE OF THE REMOVED CONTAM NANTS | MPCSSI BLE.

ALTERNATI VE 2 TRANSFERS THE GROUNDWATER CONTAM NANTS TO THE Al R WHERE THEI R TOXI G TY, MBI LI TY,
AND VOLUVE AS Al R CONTAM NANTS ACTUALLY | NCREASES. | N ADDI TION, SOVE OF THE VOCS ARE CZONE
PRECURSCRS. THE CURRENT Al R STRI PPER IS CPERATI NG UNDER A BAAQVD PERM T THAT DOES NOT REQUI RE
EM SSI ONS CONTROL. A VERY TINY FRACTI ON CF THE GROUNDWATER CONTAM NANTS W LL BE CAPTURED ON THE
CARBON PCLI SHER AND WOULD BE DESTROYED DURI NG REGENERATI ON OR TREATED BEFCRE DI SPCSAL AT A
PROPER LANDFI LL.

ALTERNATI VE 1 DOES NOT REDUCE TOXICI TY, MOBILITY, OR VOLUME OF THE GROUNDWATER CONTAM NANTS
BECAUSE THEY ARE ALLOAED TO CONTI NUE M GRATI NG

OFFSI TE: LONG TERM EFFECTI VENESS AND PERVANENCE

ALTERNATI VES 2 AND 3 | NCLUDE GROUNDWATER EXTRACTI ON WHI CH IS | NTENDED TO REDUCE THE LEVEL OF
CONTAM NATION IN THE A AND B AQUI FER ZONES TO THE CLEANUP STANDARDS | NDI CATED I N SECTI ON 8. 2.



THUS, POTENTI AL RI SKS TO THE COVMWMUNI TY CURRENTLY POSED BY THE SI TE I N I TS PRESENT CONDI TI ON ARE
M N M ZED. TO ENSURE THAT THE MAGNI TUDE CF RESI DUAL RI SKS ARE M NI M ZED, THE PERFORMANCE COF THE
GROUNDWATER EXTRACTI ON SYSTEM W LL BE CAREFULLY MONI TORED ON A REGULAR BASI S AND ADJUSTED AS
WARRANTED BY THE PERFORVANCE DATA COLLECTED DURI NG OPERATI ON.

THE POTENTI AL FUTURE RI SK FROM LONG TERM EXPOSURE TO VCOLATI LI ZED CONTAM NANTS THAT ARE EM TTED
FROM THE SO L AND ACCUMULATE | NSI DE RESI DENCES | S ADDRESSED BY THE GROUNDWATER EXTRACTI ON SYSTEM
I N ALTERNATI VES 2 AND 3. GROUNDWATER EXTRACTI ON REDUCES THE AMOUNTS COF CONTAM NANTS THAT COULD
VOLATI LI ZE | NTO THE SO L GAS AND EVENTUALLY | NTO SURFACE AIR. THE RWCB HAS REQU RED THE PRPS
TO CONTI NUE MEASURI NG SO L VAPCR EM SSI ONS FROM SELECTED PAO NTS ALONG A PLUME CROSS- SECTION ON A
SEM - ANNUAL BASI S FOR AT LEAST TWD YEARS. TH S NEWY RECOGN ZED POTENTI AL PROBLEM W LL BE MJCH
BETTER UNDERSTOCD BY THE TI ME THE FI RST FI VE- YEAR REVI EW OCCURS. | F NECESSARY, MORE REFI NED Al R
SAMPLI NG COULD BE CONDUCTED AT THAT TIME. FANS CR OTHER VENTI LATI ON Al DS COULD BE PROVI DED TO
ANY AFFECTED BU LDl NGS.

TREATMENT BY AIR STRI PPI NG PROVI DED | N ALTERNATI VE 2 IS RELI ABLE FOR THE LONG TERM REMOVAL OF
VOCS FROM THE GROUNDWATER.  TREATMENT RESI DUALS ARE EXPECTED TO BE NEGLI G BLE BASED ON THE HI GH
VOLATILITY OF THE COMPOUNDS PRESENT I N THE GROUNDWATER

TREATMENT BY AQUEQUS PHASE GRANULAR ACTI VATED CARBON PROVI DED | N ALTERNATI VE 3 | S RELI ABLE FOR
THE REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESI DUALS ARE EXPECTED TO BE NEGLI G BLE
SINCE THEY WLL BE CONCENTRATED ON A RELATI VELY SVALL AMOUNT OF CARBON THAT WLL El THER BE
PROPERLY DI SPCSED | N A LANDFI LL OR REGENERATED BY A DESTRUCTI VE TECHNOLOGY.

ALTERNATI VE 1 PROVI DES NO LONG TERM EFFECTI VENESS.
OFFSI TE: SHORT- TERM EFFECTI VENESS

THE SHORT- TERM | MPACT TO THE HEALTH OF WORKERS AND THE COMMUNI TY WLL BE VERY M NI VAL FCR
ALTERNATI VES 2 AND 3 BECAUSE THE GROUNDWATER EXTRACTI ON SYSTEM | S ALREADY | N PLACE AS THE

I NTERI M REMEDI AL ACTI ON AT THE SITE. THERE WOULD BE NO CURRENT ADDI TI ONAL RI SKS SI NCE THE PLUME
I'S ALREADY CONTAI NED AND THE TREATMENTS ARE PROTECTI VE. GROUNDWATER CLEANUP TI ME | S ESTI MATED
TO REQU RE ABOUT 36 YEARS. UNCONTROLLED Al R EM SSI ONS FROM ALTERNATI VE 2 MAKE | T SLI GHTLY LESS
EFFECTI VE | N PROTECTI NG HEALTH AND THE ENVI RONVENT THAN ALTERNATI VE 3 I N THE SHORT- TERM

ALTERNATI VE 1 DOES NOT | NCLUDE THE | MPLEMENTATI ON OF TREATMENT REMEDI ES; THEREFORE, THERE ARE NO
ADDI TI ONAL RI SKS TO THE COVMMUNI TY. RI SKS ASSCOCI ATED W TH THE CONTAM NANT PLUVE WOULD REVAI N AT
THE SI TE FOR OVER 100 YEARS UNTI L NATURAL ATTENUATI ON REDUCES THE CONTAM NANT CONCENTRATI ONS
DOM TO THE CLEANUP STANDARDS.

OFFSI TE: | MPLEMENTABI LI TY

ALTERNATI VES 2 AND 3 | NCLUDE THE SAME EXTRACTI ON SYSTEM WHI CH IS ALREADY | N PLACE. BOTH
ALTERNATI VES PROVI DE GROUNDWATER TREATMENT W TH El THER AN Al R STRI PPER OR CARBON ADSCRPTI ON.
BOTH METHCDS ARE PROVEN TECHNOLOG ES AND THERE ARE NO TECHNI CAL CONSI DERATI ONS THAT PRCHI BI T THE
USE OF EI THER OF THESE TECHNOLOG ES. I N ADDI TI ON, BOTH ALTERNATI VES ARE ADM NI STRATI VELY

FEASI BLE USI NG EXI STI NG PERM TS FOR DI SCHARGE OR Al R EM SSI ONS.

I NSTI TUTI ONAL CONTROLS REQUI RED | N ALTERNATI VES 2 AND 3, ARE ADM NI STRATI VELY FEASI BLE. THERE
ARE NO TECHNI CAL CONCERNS REGARDI NG THE | MPLEMENTABI LI TY OF ALTERNATI VE 1.

OFFSI TE: COST

BASED ON AN ESTI MATED 21 YEARS TO CLEANUP THE A AQUI FER AND 36 YEARS FCR THE B AQUI FER, COSTS CF
ALTERNATI VES 2 AND 3 ARE SI GNl FI CANTLY GREATER THAN THE 30 YEARS OF GROUNDWATER MONI TORI NG I'N
ALTERNATI VE 1. ALTERNATIVE 2 IS THE MOST COST EFFECTI VE SINCE I T WLL MEET ALL CLEANUP

REQUI REMENTS FOR A PRESENT WORTH COST OF 4.4 M LLI ON DOLLARS COVPARED TO THE 10 M LLI ON DOLLAR
PRESENT WORTH COST OF ALTERNATI VE 3. ALTERNATIVE 1 HAS A PRESENT WORTH COST OF 1.9 M LLION
DOLLARS, BUT WOULD BE | NEFFECTI VE FOR CLEANUP.

THE ANNUAL O8%M COSTS FOR ALTERNATI VES 1, 2, AND 3 ARE 124, 255, AND 637 THOUSAND DCLLARS,
RESPECTI VELY. THE CAPI TAL COST COF ALTERNATIVES 1, 2, AND 3 ARE 56, 208, AND 411 THOUSAND
DCOLLARS, RESPECTI VELY.



#SR
9.3 THE SELECTED REMEDY

9.3.1 BASIS OF SELECTI ON

THE SELECTED REMEDI ES ADDRESSI NG CONTAM NATED GROUNDWATER ALL BASI CALLY ENTAI L THE CONTI NUATI ON
OF THE CURRENT | RM GROUNDWATER EXTRACTI ON FOLLOWNED BY AIR STRIPPING I N SOVE CASES, M NOR

MODI FI CATI ONS WLL BE MADE I N THE FORM CF ADDI TI ONAL EXTRACTI ON WELLS AND | NCREASED WATER REUSE.
THESE REMEDI ES MET ALL OF THE NINE CRI TERI A AND ADEQUATELY ADDRESSED THE REMEDI AL ACTI ON

OBJECTI VES. | MPLEMENTABI LI TY AND COST EFFECTI VENESS DI STI NGUI SHED THESE ALTERNATI VES FROM OTHER
ALTERNATI VES THAT ALSO MET THE NI NE CRI TERI A AND REMEDI AL ACTI ON GBJECTI VES. THE SELECTED
REMEDI ES ARE RELATI VELY EASY TO | MPLEMENT AND, | N MOST CASES, EASIER TO | MPLEMENT THAN COVPETI NG
ALTERNATI VES. EXCEPT FOR THE SI GNETI CS REMEDY, THE SELECTED REMEDI ES WERE THE LEAST EXPENSI VE
OF THE COVPETI NG ALTERNATI VES AND ALWAYS THE MOST COST EFFECTIVE. THE SI GNETI CS REMEDY COSTS
0.2 MLLION DOLLARS MORE THAN | TS TWD COVPETI NG ALTERNATI VES, BUT | S MORE COST EFFECTI VE BECAUSE
THE ACCELERATED HOT SPOT REMEDI ATI ON | NCREASES THE OVERALL EFFECTI VENESS OF THE GROUNDWATER
CLEANUP.

REMEDI ES AND ALTERNATI VES W TH EI THER LI QUI D- PHASE OR VAPOR- PHASE CARBON TREATMENT ARE
ADVANTAGEQUS BECAUSE THEY | NVOLVE THE DESTRUCTI ON OF THE ADSCRBED VOCS DURI NG CARBON

REGENERATI ON, THUS PROVI DI NG THE MAXI MUM REDUCTI ON I N TOXICI TY, MOBILITY, AND VOLUME.

LI QUI D- PHASE CARBON TREATMVENT WAS EVALUATED AS AN ALTERNATI VE FOR THE AMD ONSITE UNIT, BUT IT
WAS NOT SELECTED BECAUSE THE EXI STI NG Al R STRI PPER REMEDY CONTAI NS EQUALLY EFFECTI VE VAPCR- PHASE
CARBON EM SSI ON CONTRCOL AT HALF THE PRESENT WORTH COST.  ONLY THE TRW ONSI TE AND THE OFFSI TE
COWM NGLED PLUME Al R STRI PPERS DO NOT CONTAIN GAC Al R EM SSI ON CONTRCL.

DESPI TE THE SLI GAT ADVANTAGES | N CONTAM NANT DESTRUCTI ON OFFERED BY THE CARBON TREATMENT
ALTERNATI VE FOR THE OFFSI TE COMM NGLED PLUVE, THE EXI STI NG Al R STRI PPER W THOUT EM SSI ONS
CONTROLS WAS SELECTED BECAUSE OF SEVERAL ADVANTAGES. THESE ADVANTAGES | NCLUDE THE FACT THAT THE
Al R STRI PPER COSTS LESS THAN CARBON ADSCORPTI ON AND |'S ALREADY | NSTALLED AND OPERATI NG IN
ACCORDANCE W TH CURRENT PERM TS. I N ADDI TI ON, RESI DUALS FROM THE Al R STRI PPER COULD POTENTI ALLY
BE CAPTURED AND DESTROYED BY AVAI LABLE EM SSI ONS CONTROL TECHNOLOGY |F PERM T MODI FI CATI ONS
BECOME NECESSARY. TH'S LAST PO NT IS ALSO TRUE OF THE TRW Al R STRI PPER REMEDY, WH CH WAS
SELECTED W THOUT COVPARI SON TO A LI QU D- PHASE CARBON TREATMENT ALTERNATI VE.

THE RELATI VELY SVALL VOLUME OF CONTAM NATED SO L I N THE SATURATED ZONE AT TRWI S BEST ADDRESSED
BY THE PRESENT GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM  THE TWD ALTERNATI VES THAT WERE NOT
SELECTED AS THE REMEDY ARE El THER DRANATI CALLY MORE EXPENSI VE AND DI FFI CULT TO | MPLEMENT OR NOT
SI GNI FI CANTLY MORE EFFECTI VE.

FOR AMD SO LS, THE SELECTED REMEDY | S EXCAVATI ON FOLLOWED BY OFFSI TE TREATMENT (| NCI NERATI ON)
AND DI SPCSAL.  WHI LE SOVE OF THE IN SI TU ALTERNATI VES ARE EASI ER TO | MPLEMENT, THE SELECTED
REMEDY IS THE ONLY ALTERNATI VE THAT WLL MEET ARARS | N A REASONABLE AMOUNT OF TIME. I T IS ALSO
THE MOST COST EFFECTI VE ALTERNATI VE AND | NVOLVES DESTRUCTI ON OF THE CONTAM NANTS, THUS PROVI DI NG
THE GREATEST REDUCTION IN TOXICI TY, MOBILITY, AND VOLUME.

9. 3.2 FEATURES OF THE REMEDI ES

THE GROUNDWATER REMEDI ES SELECTED FOR EACH OF THE AMD S| GNETI CS/ TRW SI TES | NVOLVE | NSTI TUTI ONAL
CONTROLS, CONTI NUED GROUNDWATER MONI TORI NG AND CONTI NUED GROUNDWATER EXTRACTI ON AND TREATMENT
WTH THE Al R STRI PPERS THAT ARE CURRENTLY | N PLACE. EXI STI NG NPDES PERM TTED DI SCHARCGE CF
TREATED WATER TO CALABAZAS CREEK AND EXI STI NG BAAQVD PERM TTED Al R EM SSI ONS W LL CONTI NUE.

BASI CALLY, THESE REMEDI ES ARE ALREADY | MPLEMENTED AND OPERATI NG W TH ACCEPTANCE FORM THE

COVMMUNI TY AND FEDERAL, STATE, AND LOCAL AGENCIES. | N SOVE CASES, M NOR MODI FI CATI ONS WLL BE
MADE I N THE FORM OF ADDI TI ONAL EXTRACTI ON VELLS AND | NCREASED WATER REUSE. THE TOTAL COVBI NED
COST FOR THE REMEDI ES HAS A PRESENT WORTH OF 12 M LLI ON DOLLARS. THE FEATURES OF THESE REMEDI ES
ARE DESCRI BED BELOW ALONG WTH SPECI FI C SO L REMEDI ES FOR SOME OF THE SI TES.

1. I NSTI TUTI ONAL CONTROLS

DEED AND WELL- PERM T RESTRI CTI ONS W LL PROTECT HUMANS FROM EXPOSURE TO CONTAM NATED GROUNDWATER
BELOW THE AMD, S| GNETICS, AND TRW PRCPERTI ES DURI NG THE CLEANUP PERI CD.



2. GROUNDWATER MONI TORI NG

CONTI NUED GROUNDWATER MONI TORI NG AND SO L FLUX MONI TORING WLL VERI FY PLUME CONTAI NIVENT,
DETERM NE CURRENT PLUME BOUNDARI ES, FOLLOW THE DECREASE | N VOC CONCENTRATI ONS AS THE CLEANUP
PROGRESSES, AND VER FY COVPLI ANCE W TH RWXCB CORDERS.

3. GROUNDWATER EXTRACTI ON

CONTI NUED GROUNDWATER EXTRACTI ON FROM A TOTAL CF 19 A AQUI FER VELLS, 2 EXTRACTI ON TRENCHES AND
MULTI PLE BUI LDI NG DEWATERI NG SUMPS WHI CH EXTRACT FROM THE A ZONE AND 23 B AQUI FER VEELLS

DI STRI BUTE A TOTAL FLOW OF APPROXI MATELY 225 GPM AMONG FOUR DI FFERENT TREATMENT SYSTEM

LOCATI ONS. EXI STI NG AND NEW VELL LOCATI ONS AND PUMPI NG RATES CONTAIN THE PLUVE AND W LL PREVENT
FURTHER M GRATI ON OF THE VOG- CONTAM NATED GROUNDWATER. THE CANCER RISK OF 5 X (10-1) FOR A
FUTURE USE OF DRI NKI NG WATER CONTAM NATED W TH VI NYL CHLORI DE, TCE AND DCE W LL BE CONTI NUALLY
REDUCED OVER AN ESTI MATED 36- YEAR CLEANUP PERICD TO A MAXIMIMM R SK OF 3.7 X (10-4). THUS,
GROUNDWATER EXTRACTI ON UNTI L DRI NKI NG WATER STANDARDS ARE ACHI EVED W LL ATTAI N ARARS AND
PERVANENTLY RESTORE THE CONTAM NATED AQUI FERS TO THEI R MAXI MUM BENEFI CI AL USES.

ENHANCED GROUNDWATER EXTRACTI ON AT THE SI GNETI CS PROPERTY WLL FOCUS ON TWD AREAS: | MPROVED
CONTROL OF CONTAM NANT M GRATI ON LATERALLY IN THE A ZONE AND, | MPROVED CONTRCL OF VERTI CAL

M GRATI ON OF CONTAM NANTS FROM THE B1 AND B2 ZONES TO B3 AND B4 ZONES. THE ENHANCEMENT NAY

I NCLUDE MCDI FI CATI ON OF EXI STI NG EQUI PMENT, | NSTALLATI ON OF NEW VELLS OR TRENCHES AND | NCREASED
RATES OF GROUNDWATER W THDRAWAL FROM THE DEEPER AQUI FERS.

MODI FI CATI ON OF THE ALVARADO AND DUANE AVENUE OFFSI TE EXTRACTI ON SYSTEMS AND CONTI NUED
GROUNDWATER EXTRACTI ON FROM THESE MODI FI ED SYSTEMS WOULD FOCUS ON | MPROVI NG CONTRCL OF THE A
ZONE PLUVE UNDER THE CURRENT DRCUGHT CONDI T1 ONS.

4. AR STRI PPI NG

EXI STING Al R STRI PPERS W LL REMOVE MORE THAN 99 PERCENT OF THE VOCS FROM THE EXTRACTED
GROUNDWATER.  IN ADDI TI ON, Al R STRI PPER EFFLUENTS FROM THE S| GNETI CS PRCPERTY AND THE OFFSI TE
COWM NGLED PLUME ARE PCQLI SHED WTH LI QU D- PHASE CARBON. THESE TREATMENTS ALLOW THE EFFLUENT TO
BE El THER REUSED OR DI SCHARGED UNDER EXI STI NG NPDES PERM TS TO CALABAZAS CREEK W THOUT DEGRADI NG
TH S SURFACE WATER OR PRESENTI NG A SI GNI FI CANT RI SK TO HUVAN HEALTH AND THE ENVI RONMVENT.

THE AVMD AND SI GNETI CS PRCPERTY Al R STRI PPERS CONTAI N VAPCR- PHASE CARBON TO CONTRCL AIR

EM SSI ONS, VWH LE THE TRW AND OFFSI TE STRI PPERS DO NOT CURRENTLY CONTAI N EM SSI ONS CONTROL.

EM SSI ONS FROM THE Al R STRI PPERS ARE CONSI DERED SAFE BY THE BAAQVD UNDER EXI STING PERM TS. THE
TRW AND OFFSI TE STRI PPERS WLL | NCLUDE AlIR EM SSI ONS CONTROL | F EM SSI ONS EXCEED LEVELS

PERM TTED BY THE BAAQWD.

THE SPENT CARBON FROM THE LI QUI D AND VAPOR PHASE CONTRCL UNI TS | S TRANSFERRED TO A LI CENSED
FACILITY WHERE | T | S REGENERATED BY THE USE OF A ROTARY KILN. THUS, A SIGNIFI CANT AMOUNT OF THE
VOCS ARE ULTI MATELY DESTROYED, FURTHER REDUCI NG THE TOXICI TY, MBI LITY, AND VOLUME CF THE

ORI G NAL CONTAM NATI ON.

5. WATER REUSE

CURRENTLY, MORE THAN 50 PERCENT OF THE TREATED EFFLUENTS ARE REUSED AS PROCESS MAKEUP WATER,
COOLI NG TONER WATER, | RRI GATI ON, OR OTHER USES. TH S PERCENTAGE W LL | NCREASE DRAMATI CALLY AS
REUSE OF EFFLUENT FROM THE OFFSI TE Al R STRI PPER LOCATED AT AMD 915 | NCREASES FROM 35 PERCENT TO
65 PERCENT BY THE END COF 1991. THE REQU RED GOAL IS 100 PERCENT REUSE CF THE 150 TO 200 GPM
TREATED EFFLUENT AT AMY S| GNETI CS/ TRW AS SOON AS PCSSI BLE.

6. SO L REMEDI ATI ON

THE 37 CUBI C YARDS COF CONTAM NATED SO L AT THE AVD PRCPERTY W LL BE EXCAVATED AND TRANSPORTED
OFFSI TE FOR TREATMENT AND DI SPOSAL. THE TREATMENT WLL LI KELY | NVOLVE AN | NCI NERATI ON
TECHNOLOGY RESULTI NG I N DESTRUCTI ON OF THE VOC CONTAM NANTS.  TH S REMEDY PREVENTS HUVAN
EXPOSURE TO THE CONTAM NANTS AND PREVENTS RECONTAM NATI ON OF THE GRCUNDWATER

THE EXI STI NG SO L VAPCR EXTRACTI ON SYSTEM AT THE SI GNETI CS PROPERTY W LL BE ENHANCED BY



I NCREASI NG THE NUVBER OF VAPOR EXTRACTI ON WELLS AND THE VOLUME COF VAPCOR- PHASE CARBON UNI TS FOR
EM SSI ONS CONTRQOL.

THERE | S NO CURRENT EXPOSURE PATHWAY FOR THE SMALL VOLUME OF CONTAM NATED SO LS AT THE TRW SI TE.
THESE SO LS WLL BE DECONTAM NATED BY NATURAL SO L FLUSHI NG  THE RESULTI NG CONTAM NATED
GROUNDWATER W LL BE CAPTURED AND TREATED BY THE CURRENT GROUNDWATER EXTRACTI ON AND TREATMENT
SYSTEM

9. 3.3 UNCERTAINTY I N THE REMEDY

THE GROUNDWATER REMEDI ATI ON REMEDY FOR EACH OF THE AMDY S| GNETI CS/ TRW SI TES | NVOLVES GROUNDWATER
EXTRACTI ON FOLLOWED BY TREATMENT WTH AIR STRIPPERS. THE GOAL OF THIS REMEDI AL ACTION IS TO
RESTORE THE GROUND WATER TO I TS BENEFI CI AL USE, WHICH IS, AT THESE SITES, A POTENTI AL SOURCE COF
DRI NKI NG WATER.  BASED ON | NFORVATI ON OBTAI NED DURI NG THE R AND ON A CAREFUL ANALYSI S OF ALL
REMEDI AL ALTERNATI VES, EPA AND THE RWXB BELI EVE THAT THE SELECTED REMEDY WLL ACH EVE TH S
GOAL. I T MAY BECOVE APPARENT, DURI NG | MPLEMENTATI ON CR OPERATI ON OF THE GROUNDWATER EXTRACTI ON
SYSTEM AND | TS MCDI FI CATI ONS, THAT CONTAM NANT LEVELS HAVE CEASED TO DECLI NE AND ARE RENAI NI NG
CONSTANT AT LEVELS H GHER THAN THE CLEANUP STANDARDS OVER SOVE PORTION OF THE PLUME. | N SUCH A
CASE, THE SYSTEM PERFORVANCE STANDARDS ANDY OR THE REMEDY MAY BE REEVALUATED BY EPA.

THE SELECTED REMEDY W LL | NCLUDE GROUNDWATER EXTRACTI ON FOR AN ESTI MATED PERI CD CF 12 TO 38
YEARS, DURI NG WHI CH THE SYSTEM S PERFORVANCE W LL BE CAREFULLY MONI TORED ON A REGULAR BASI S AND
ADJUSTED AS WARRANTED BY THE PERFCRVANCE DATA COLLECTED DURI NG CPERATI ON.  MODI FI CATI ONS MAY

I NCLUDE ANY CR ALL OF THE FOLLOW NG

A) AT IND VI DUAL WELLS WHERE CLEANUP GOALS HAVE BEEN ATTAI NED, PUMPI NG MAY BE DI SCONTI NUED;
B) ALTERNATI NG PUWPI NG AT WELLS TO ELI M NATE STAGNATI ON PO NTS;

© PULSE PUWPI NG TO ALLOW AQUI FER EQUI LI BRATI ON AND TO ALLOW ADSORBED CONTAM NANTS TO PARTI TI ON
I NTO GROUND WATER, AND

D) | NSTALLATI ON OF ADDI TI ONAL EXTRACTI ON WELLS TO FACI LI TATE OR ACCELERATE CLEANUP OF THE
CONTAM NANT PLUME.

TO ENSURE THAT CLEANUP GOALS CONTI NUE TO BE MAI NTAI NED, THE AQUI FER WLL BE MONI TORED AT THOSE
VELLS WHERE PUVPI NG HAS CEASED ON AN OCCURRENCE OF EVERY 5 YEARS FOLLOW NG DI SCONTI NUATI ON COF
GROUNDWATER EXTRACTI ON

#SD
10. 0 STATUTCRY DETERM NATI ONS

THE SELECTED REMEDI ES WLL COWPLY W TH SECTI ON 121 OF CERCLA. THE SELECTED REMEDI ES PROTECT
HUVAN HEALTH AND THE ENVI RONMVENT THROUGH EXTRACTI ON AND TREATMENT OF THE VOC- CONTAM NATED GROUND
WATER AND THE REMOVAL OF CONTAM NATED SO LS. THE REDUCTIONS IN RI SK ARE SUMVARI ZED I N SECTI ON
9.3.2 OF THS ROD. THERE ARE NO SHORT- TERM CR LONG TERM THREATS ASSCCI ATED W TH THE SELECTED
REMEDI ES THAT CANNOT BE READI LY CONTRCLLED. | N ADDI TI ON, NO ADVERSE CROSS- MEDI A AFFECTS ARE
EXPECTED FROM THE REMEDI ES.

THE SELECTED REMEDI ES WLL COWPLY WTH ALL OF THE | DENTI FI ED CHEM CAL, ACTI ON, AND LOCATI ON
SPECI FI C ARARS THAT ARE DESCRIBED IN SECTION 7 OF TH'S ROD. I N THE EVENT THAT | T BECOVES
APPARENT THAT THE DRI NKI NG WATER ARARS NMAY NOT BE ACHI EVABLE AS DESCRIBED I N SECTION 9.3.3 COF
TH S ROD, THE SYSTEM PERFORVANCE STANDARDS ANDY CR THE PARTI CULAR GROUNDWATER REMEDY MAY BE
REEVALUATED.

THE PRESENT WORTH COST OF THE SELECTED REMEDI ES TOTAL $11.9 M LLI ON DOLLARS FOR THE

AMY SI GNETI CS/ TRWSITES. TH' S TOTAL IS THE SUM OF $2. 65 M LLI ON FOR AMD ONSI TE, $4.11 M LLICN
FOR SIGNETICS ONSITE, $0.75 MLLION FOR TRWONSI TE, AND $4.39 M LLION FOR THE OFFSI TE COW NGLED
PLUME. THESE REMEDI ES ARE THE LEAST COSTLY OF THE ALTERNATI VES WH CH ARE EQUALLY PROTECTI VE OF
HUVAN HEALTH AND THE ENVI RONMENT. THE SELECTED REMEDI ES ARE ALREADY | NSTALLED FOR THE MOST PART
AND ARE COPERATI NG | N ACCORDANCE W TH CURRENT PERM TS FOR WATER DI SCHARGE AND Al R EM SSI ONS.

THE SELECTED REMEDI ES USE PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT ( OR RESOURCE RECOVERY)



TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE AND SATI SFY THE STATUTORY PREFERENCE FOR REMEDI ES
THAT EMPLOY TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR VOLUVE AS A PRINCI PAL ELEMENT. IN
ADDI TI ON, THE REMAINING TOXICI TY, MBI LITY, AND VOLUME OF CONTAM NANTS EM TTED FROM THE TRW

ONSI TE AND THE OFFSI TE COW NGED PLUME Al R STRI PPERS COULD BE POTENTI ALLY CAPTURED AND
DESTROYED BY AVAI LABLE EM SSI ONS CONTRCL TECHNOLOGY | F PERM T MODI FI CATI ONS BECOVE NECESSARY.
SECTION 9.3.2 OF TH S ROD SUMMARI ZES THE KEY FEATURES OF THE SELECTED REMEDI ES.

BECAUSE THE REMEDI ES WLL RESULT | N HAZARDQUS SUBSTANCES REMAI NI NG ONSI TE ABOVE HEALTH- BASED
LEVELS, A FIVE- YEAR REVI EW PURSUANT TO CERCLA SECTI ON 121, 42 USC SECTION 9621, WLL BE
CONDUCTED AT LEAST ONCE EVERY FI VE YEARS AFTER I NI TI ATI ON OF THE REMEDI AL ACTI ONS TO ENSURE THAT
THE REMEDI ES CONTI NUE TO PROVI DE ADEQUATE PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONMVENT.

11. 0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

THERE VERE NO SI GNI FI CANT CHANGES BETWEEN THE PROPOSED PLAN AND THI S RECORD COF DEC SI ON



#TA
TABLE 1

NPDES DI SCHARGE LIM TS, SI GNETI CS

WASTE 001
| NSTANTANEQUS
MAXI MM LIM T
CONSTI TUENT (M3 L)
TOTAL DI SSOLVED SCLI DS 2000
CHLORI NE 0.0
WASTE 002
| NSTANTANEQUS
MAXI MM LIM T
CONSTI TUENT (UG L)
TRI CHLOROFLUCROVETHANE 5
1,1, 1- TRl CHLORCETHANE 5
TETRACHLORCETHYLENE 5
TRI CHLORCETHYLENE 5
ETHYLBENZENE 5
DI CHLOROBENZENE 5
1, 1- DI CHLORCETHYLENE 5
XYLENES 5



TABLE 2

NPDES DI SCHARGE LIM TS, TRW

| NSTANTANEQUS
MAXI MUM LIM T
CONSTI TUENT (UG L)
VOC S
TR CHLORCFLUCROVETHANE 5.0
1, 1, 1- TRl CHLORCETHANE 5.0
TETRACHLORCETHYLENE 4.0
TR CHLORCETHYLENE 5.0
1,1 DI CHLORCETHYLENE 5.0
VI NYL CHLORI DE 0.5
1, 2- DI CHLORCETHYLENE 6.0
METHYLENE CHLORI DE 5.0
TOTAL VCC S 25.0 (1)
AROMVATI CS
ETHYLBENZENE 5.0
DI CHLOROBENZENE 5.0
XYLENES 5.0
TOTAL PETROLEUM HYDROCARBONS 50. 0
METALS
ARSENI C 20.0
CADM UM 10.0
CHROM UM (M) 11.0
CCPPER 20.0
CYANI DE 25.0
LEAD 5.6
MERCURY 1.0
NI CKEL 7.1
SI LVER 2.3
ZINC 58. 0

1. THE PH OF THE DI SCHARGE SHALL NOT EXCEED 8.5 NOR BE LESS THAN 6. 5.

2. TOXIATY: THE SURVI VAL OF RAI NBOW TROUT | N 96- HOUR Bl OASSAYS OF THE
EFFLUENT AS DI SCHARGED SHALL BE A MEDI AN CF 90 PERCENT SURVI VAL AND
A 90 PERCENTI LE VALUE OF NOT LESS THAN 70 PERCENT

(1) THE TOTAL VOC LIMT IS THE SUM OF ALL EPA 601 COVPOUNDS.



TABLE 3

NPDES DI SCHARGE LIM TS, OFFSITE

| NSTANTANEQUS
CONSTI TUENT MAXI MUM LI M T
(U@L
VoC S
TR CHLOROFL UOROVETHANE 5.0
1, 1, 1- TRl CHLORCETHANE 5.0
TETRACHLOROETHYLENE 5.0
TR CHLOROETHYLENE 5.0
1,1 DI CHLORCETHYLENE 5.0
VI NYL CHLORI DE 0.5
O S 1, 2- DI CHLOROETHYLENE 5.0
TRANS- 1, 2- DI CHLORCETHYLENE 5.0
METHYLENE CHLORI DE 5.0
TOTAL VOC S 10.0 (2)
AROMATI CS

ETHYLBENZENE
DI CHLORCBENZENE
TRI CHLOROBENZENE

Suoo
O O O O o

XYLENES
TOTAL PETROLEUM HYDROCARBONS 50.
| NORGANI CS

ARSENI C 20.0
CADM UM 10.0
CHROM UM (V1) 11.0
COPPER 20.0
CYANI DE 25.0
LEAD 5.6
MVERCURY 1.0
NI CKEL 7.1
SI LVER 2.3
ZINC 58. 0

(2) TOTAL OF CONSTI TUENTS FOR EPA 601 ANALYTES



