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                               DECISION SUMMARY

THIS DECISION SUMMARY PROVIDES AN OVERVIEW OF THE PROBLEMS POSED BY THE ADVANCED MICRO DEVICES,
SIGNETICS, TRW MICROWAVE SUPERFUND SITES AND AN "OFFSITE" AREA WHERE GROUNDWATER CONTAMINANT
PLUMES HAVE BECOME COMMINGLED ("THE STUDY AREA"), THE REMEDIAL ALTERNATIVES, AND THE ANALYSIS OF
THE REMEDIAL ALTERNATIVES.  THIS DECISION SUMMARY EXPLAINS THE RATIONALE FOR REMEDIES SELECTED
AT THE THREE AREAS AND HOW THE SELECTED REMEDIES SATISFY THE STATUTORY REQUIREMENTS.

#SLAD
1.0 SITE NAME, LOCATION, AND DESCRIPTION

1.1 SITE NAME AND LOCATION

AS REFERENCED ABOVE THIS ROD INCLUDES THREE SEPARATE SUPERFUND SITES AND AN OFFSITE AREA LOCATED
IN SUNNYVALE, SANTA CLARA COUNTY, CALIFORNIA (FIGURE 1).  THESE AREAS HAVE BEEN COMBINED INTO A
LARGE STUDY AREA (FIGURE 2).  EACH OF THE THREE SUPERFUND SITES AND THEIR COMMINGLED PLUME HAVE
BEEN CONSIDERED SEPARATELY AS ONE OF FOUR OPERABLE UNITS (OUS) WITHIN THE LARGER STUDY AREA.  A
DETAILED DISCUSSION OF EACH OPERABLE UNIT IS PRESENTED IN THE SECTIONS BELOW.

1.1.1 AMD 901/902 OPERABLE UNIT

THE ADVANCED MICRO DEVICES FACILITY (FIGURE 3) LOCATED AT 901/902 THOMPSON PLACE, SUNNYVALE
CALIFORNIA (AMD 901/902) CONSISTS OF TWO LOW RISE BUILDINGS CONNECTED BY A COMMON FOYER AND
ENTRANCE.  THIS IS LOCATED IN AN AREA OF LOW TO FLAT RELIEF ABOUT 3 MILES SOUTH OF THE SOUTHERN
EXTENSION OF THE SAN FRANCISCO BAY IN AN AREA BROADLY BOUNDED BY THE BAYSHORE, CENTRAL, AND
LAWRENCE EXPRESSWAYS AND FAIR OAKS AVENUE.

THIS IS AN INDUSTRIAL PARK SETTING DOMINATED BY LOW RISE INDUSTRIAL BUILDINGS COMMON IN THE
ELECTRONICS INDUSTRY OF SANTA CLARA COUNTY.  THE INDUSTRIAL PARK AREA IS DOMINATED BY
ELECTRONICS MANUFACTURERS.  MIXED COMMERCIAL AND LIGHT INDUSTRIAL USE IS COMMON IMMEDIATELY
SURROUNDING THE INDUSTRIAL PARK AREA.  NO RESIDENTIAL PROPERTY IS IN THE IMMEDIATE VICINITY OF
THE AMD 901/902 OPERABLE UNIT.  SOME RESIDENTIAL PROPERTY LIES TO THE WEST AND SOUTH OF THE
INDUSTRIAL PARK.  THE AREA TO THE NORTH OF THE AMD 901/902 OPERABLE UNIT IS PART OF THE
INDUSTRIAL PARK AND INCLUDES THE TRW OPERABLE UNIT.  LAND USE IMMEDIATELY NORTH OF THE
INDUSTRIAL PARK AREA IS MIXED COMMERCIAL PROPERTY, FOLLOWED BY A PREDOMINATELY RESIDENTIAL AREA
FURTHER NORTH.

1.1.2 SIGNETICS OPERABLE UNIT

SIGNETICS OWNS AND OPERATES A FACILITY LOCATED AT 811 EAST ARQUES AVENUE, IN SUNNYVALE.  THIS
LOCATION IS PART OF A LARGER COMPLEX OF FACILITIES OPERATED BY SIGNETICS, INCLUDING 440 WOLFE
AND SEVERAL FACILITIES ALONG STEWART DRIVE (FIGURE 4).  THIS IS AN AREA OF SANTA CLARA COUNTY
DEVELOPED AS AN INDUSTRIAL PARK, DOMINATED BY LOW RISE BUILDINGS.  THE MAJOR BUSINESS ACTIVITY
OF THE AREA IS SEMICONDUCTOR MANUFACTURE AND RESEARCH AND DEVELOPMENT.  THE SIGNETICS'
FACILITIES ARE REPRESENTATIVE OF PROPERTY DEVELOPMENT IN THIS AREA.

THIS IS AN AREA OF LOW TOPOGRAPHIC RELIEF IN THE SOUTHERN PORTION OF THE SANTA CLARA VALLEY. 
SURFACE DRAINAGE IN THE AREA IS TO THE NORTH, TOWARD SAN FRANCISCO BAY.  VEGETATION IS LIMITED
TO GRASS AND SHRUBS. RESIDENTIAL DEVELOPMENT HAS OCCURRED IN THE AREA SOUTH OF THE SIGNETICS
FACILITY WITHIN THE LAST TWO YEARS.  THE AREA IMMEDIATELY WEST OF THE SIGNETICS OU IS PARK LAND. 
THE AREA IMMEDIATELY NORTH OF THE SIGNETICS OU IS THE FORMER SUNNYVALE HIGH SCHOOL PROPERTY,
WHICH IS CURRENTLY USED AS AN ELECTRONICS RESEARCH AND DEVELOPMENT FACILITY. THIS AREA INCLUDES 
A TRACK AND BALL FIELD FOR RECREATIONAL USE BY EMPLOYEES.

1.1.3 TRW MICROWAVE OPERABLE UNIT

THE FORMER TRW MICROWAVE FACILITY (TRW) IS LOCATED AT 825 STEWART DRIVE, SUNNYVALE, SANTA CLARA
COUNTY.  AEROTECH INDUSTRIES AND THIS SITE WERE WHOLLY ACQUIRED BY TRW MICROWAVE IN 1974 AND WAS
OPERATED BY TRW MICROWAVE FROM JULY 1974 TO AUGUST 1986.  THE PROPERTY WAS PURCHASED BY TECH
FACILITY 1, INC. IN 1987.  SOME ASSETS AT THIS SITE WERE ACQUIRED BY FEI MICROWAVE, INC. IN JULY



1987.  THE MANUFACTURING FACILITY IS CURRENTLY OPERATED BY FEI MICROWAVE, INC.  THIS LOCATION IS
NEAR THE INTERSECTION OF THE LAWRENCE EXPRESSWAY AND ROUTE 101 (FIGURE 5).  THIS IS AN AREA OF
THE SANTA CLARA VALLEY OF LOW TOPOGRAPHIC RELIEF.  THE DRAINAGE IN THE AREA IS TOWARD THE NORTH
TO SAN FRANCISCO BAY.  THE FACILITY IS LOCATED IN AN INDUSTRIAL PARK SETTING DOMINATED BY LOW
BUILDINGS SEPARATED BY PAVED PARKING LOTS, FIELDS AND STREETS, WITH SOME LANDSCAPING.  THE
DOMINANT ACTIVITY IN THIS AREA IS RELATED TO THE SEMICONDUCTOR INDUSTRY, THOUGH THE INDUSTRIAL
PARK IS BORDERED BY RESIDENTIAL PROPERTY PARTICULARLY TO THE NORTH.

1.1.4 OFFSITE OPERABLE UNIT

THE STUDY AREA FOR THE OFFSITE OPERABLE UNIT BEGINS NORTH OF THE SIGNETICS OPERABLE UNIT (FIGURE
2) AND EXTENDS NORTH OF DUANE AVENUE IN AN AREA BOUNDED APPROXIMATELY BY THE SUNNYVALE EAST
DRAINAGE CHANNEL ON THE WEST AND SANTA PAULA AVENUE ON THE EAST.  THE STUDY AREA EXTENDS NORTH
OF HIGHWAY 101 TO JUST NORTH OF LAKEHAVEN DRIVE.  THE ACTUAL OFFSITE OPERABLE UNIT IS LOOSELY
DEFINED AS THE AREA INSIDE THE 5 UG/L (FIGURE 6) ISOPLETH FOR TCE IN GROUNDWATER.  THIS COVERS
AN AREA OF ABOUT 100 ACRES AND INCLUDES COMMERCIAL AND RESIDENTIAL PROPERTY.  THE AREA SOUTH OF
DUANE AVENUE IS INDUSTRIAL PROPERTY AND INCLUDES THE FORMER SUNNYVALE HIGH SCHOOL BUILDINGS
CURRENTLY USED AS AN INDUSTRIAL RESEARCH AND DEVELOPMENT FACILITY.  COMMERCIAL AND RETAIL
PROPERTY IS MIXED WITH MULTIPLE UNIT RESIDENTIAL PROPERTY ALONG THE NORTH SIDE OF DUANE AVENUE. 
THE REMAINDER OF THE OFFSITE AREA IS RESIDENTIAL PROPERTY, INCLUDING APPROXIMATELY 600 SINGLE
FAMILY RESIDENTIAL UNITS AND THE FORMER SAN MIGUEL ELEMENTARY SCHOOL.  THE ELEMENTARY SCHOOL
CURRENTLY IS USED AS A DAYCARE FACILITY FOR THE COMMUNITY AND HOUSES A HEADSTART PROGRAM FOR
SUNNYVALE.

1.2 REGIONAL TOPOGRAPHY

THE STUDY AREA IS LOCATED IN THE SANTA CLARA VALLEY WHICH IS A GENTLY-SLOPING ALLUVIAL PLAIN,
FLANKED BY THE DIABLO RANGE TO THE EAST-SOUTHEAST AND THE SANTA CRUZ MOUNTAINS TO THE
WEST-SOUTHWEST.  THE STUDY AREA IS LOCATED TOWARD THE CENTER OF THE VALLEY.  THE SANTA CRUZ
MOUNTAINS ARE LOCATED SEVERAL MILES SOUTHWEST OF THE STUDY AREA.  THE SAN FRANCISCO BAY IS
LOCATED APPROXIMATELY 4 MILES NORTH OF THE STUDY AREA.

1.3 ADJACENT LAND USE

THE STUDY AREA SITE IS A BROAD AREA EXTENDING TO JUST NORTH OF THE BAYSHORE FREEWAY, BOUNDED ON
THE SOUTH BY THE CENTRAL EXPRESSWAY, AND BOUNDED EAST TO WEST BY THE LAWRENCE EXPRESSWAY AND
FAIR OAKS DRIVE (SEE FIGURE 1).  THE FACILITY IS LOCATED IN AN INDUSTRIAL PARK SETTING BORDERED
BY RESIDENTIAL AREAS.  THE AREA TO THE EAST IS DOMINANTLY COMMERCIAL AND RETAIL SPACE.  THE AREA
IMMEDIATELY TO THE WEST OF THE STUDY AREA IS MOSTLY RESIDENTIAL PROPERTY.  THE LAND TO THE NORTH
OF THE STUDY AREA IS A MIX OF MULTIPLE AND SINGLE FAMILY RESIDENTIAL PROPERTY INCLUDING SEVERAL
LARGE TRAILER PARK DEVELOPMENTS AND RETAIL CENTERS.

APPROXIMATELY 60 PERCENT OF THE STUDY AREA ACREAGE IS DEVOTED TO INDUSTRIAL AND COMMERCIAL USE. 
THE FORMER SAN MIGUEL SCHOOL FACILITY ACCOUNTS FOR ABOUT 5 PERCENT OF THE STUDY AREA WITH THE
REMAINDER USED AS RESIDENTIAL PROPERTY.  THE RECREATIONAL FACILITIES WITHIN THE SURROUNDING
AREAS INCLUDE A PARK ALONG FAIROAKS WHICH INCLUDES BALL FIELDS AND TENNIS COURTS.

1.4 HISTORICAL LAND USE

LAND USE IN SANTA CLARA COUNTY, UNTIL THE LATE 60'S, WAS AGRICULTURAL, PREDOMINANTLY COMMERCIAL
FRUIT ORCHARDS.  DEVELOPMENT OF LIGHT INDUSTRIAL MANUFACTURING FACILITIES BEGAN IN THE LATE
50'S.  AS THE AREA DEVELOPED A REPUTATION AS A CENTER OF THE MICRO-ELECTRONICS INDUSTRY,
DEVELOPMENT ACCELERATED THROUGH THE 70'S.  THIS, ALONG WITH INCREASED DEMAND FOR RESIDENTIAL
PROPERTY RELATED TO THE INCREASED INDUSTRIALIZATION, HAS LIMITED AGRICULTURE TO ISOLATED
LOCATIONS AND THE FRINGES OF THE SANTA CLARA BASIN.

ALL OF THE INDUSTRIAL FACILITIES WITHIN THE STUDY AREA WERE BUILT ON LAND THAT HAD PREVIOUSLY
BEEN USED FOR AGRICULTURE AND ALL WERE DESIGNED AND BUILT AS ELECTRONICS MANUFACTURING PLANTS. 
WHILE MANUFACTURING PROCESSES HAVE VARIED AMONG THE FACILITIES AND THROUGH TIME, THE
MANUFACTURING PROCESSES AT THESE SITES HAVE INVOLVED THE USE OF SOLVENTS, CAUSTICS, METALS, AND
ACIDS.  THE CURRENT TREND IS A DECLINE IN THE IMPORTANCE OF MANUFACTURING AND INCREASED EMPHASIS
ON RESEARCH AND DEVELOPMENT ACTIVITIES.



1.5 HYDROGEOLOGY

STRATIGRAPHY IN THE VALLEY SURROUNDING THE STUDY AREA IS CHARACTERIZED BY INTERBEDDED AND
INTERFINGERING SANDS, SILTS AND CLAYS.  THESE SEDIMENTS WERE DEPOSITED IN COMPLEX PATTERNS BY
FLUVIAL-ALLUVIAL SYSTEMS DRAINING THE UPLANDS TO THE SOUTH WITH SEDIMENTS DEPOSITED AS THE 
STREAMS FLOWED NORTH TOWARD THE BAY.

THE NOMENCLATURE APPLIED TO THE WATER BEARING UNITS IN THE STUDY AREA IS REPRESENTATIVE OF THE
HYDROGEOLOGY WITHIN THE SANTA CLARA GROUNDWATER BASIN.  A NUMBER OF SHALLOW WATER BEARING UNITS
ARE SEPARATED FROM DEEPER AQUIFERS BY A THICK PERSISTENT AQUITARD.  THE SHALLOW UNITS MAY BE
SUBDIVIDED INTO A VARIETY OF ZONES DEPENDING UPON DEPTH, LITHOLOGY AND LATERAL PERSISTENCE. 
THESE ZONES ARE FREQUENTLY LABELED AS A AND B ZONES (FIGURE 7).  THE DEEPER AQUIFER IS COMMONLY
REFERRED TO AS THE C AQUIFER AND THE CLAY LAYER SEPARATING THE UPPER AND LOWER WATER-BEARING
ZONES IS COMMONLY REFERRED TO AS THE B-C AQUITARD.  THE AQUITARD HAS BEEN REPORTED TO BE BETWEEN
50 AND 100 FEET THICK IN SANTA CLARA VALLEY.

SIX LOCAL AQUIFERS HAVE BEEN IDENTIFIED THROUGH THE INVESTIGATION IN THE STUDY AREA AND THE
DEEPER, B-C AQUITARD (FIGURE 7) HAS BEEN CONFIRMED AT BOTH THE TRW AND SIGNETICS OPERABLE UNITS. 
REGIONAL INVESTIGATION HAS INDICATED THAT DEEPER AQUIFERS DO EXIST IN THE SANTA CLARA VALLEY
GROUNDWATER BASIN AND ARE PROBABLY PRESENT IN THE PROJECT AREA.  THE SHALLOWEST WATER BEARING
ZONE HAS BEEN DESIGNATED THE A ZONE AND GENERALLY OCCURS FROM 6 TO 25 FEET BELOW THE GROUND
SURFACE.  THIS IS THE MOST PERSISTENT, PERMEABLE UNIT NEAR 825 STEWART DRIVE AND GENERALLY
CONTAINS FROM 1 TO 19 FEET OF PERMEABLE MATERIAL.  THE NEXT UNIT HAS BEEN DESIGNATED AS THE B1
AQUIFER AND GENERALLY OCCURS FROM 25 TO 55 FEET BELOW GROUND SURFACE AND CONTAINS 0.5 TO 15 FEET
OF PERMEABLE MATERIALS.  THE NEXT UNIT HAS BEEN DESIGNATED AS THE B2 AQUIFER AND OCCURS FROM 45
TO 55 FEET BELOW THE GROUND SURFACE.  IT GENERALLY CONTAINS FROM 6 TO 8 FEET OF PERMEABLE
MATERIAL.  THE NEXT UNIT, THE B3, IS RELATIVELY THIN AND ONLY ENCOUNTERED IN A FEW BORINGS AT
THE TRW SITE.  IT CONSISTS OF FROM 1 TO 5 FEET OF PERMEABLE MATERIAL.  THE NEXT UNIT, B4, BEGINS
FROM 82 TO 86 FEET BELOW GROUND SURFACE AND CONTAINS 1 TO 4 FEET OF PERMEABLE MATERIAL.  THE
DEEPEST UNIT IDENTIFIED AT THE TRW SITE IS AQUIFER B5.  THIS AQUIFER OCCURS FROM 116 TO 123 FEET
BELOW GROUND SURFACE AND CONTAINS 5 TO 7 FEET OF PERMEABLE MATERIAL.

THE STATIC GROUNDWATER FLOW DIRECTION WITHIN THE STUDY AREA IS TO THE NORTH-NORTHEAST IN ALL
AQUIFERS.  THE VERTICAL GRADIENT HAS BEEN DOCUMENTED TO BE UPWARD UNDER NORMAL CONDITIONS IN THE
STUDY AREA.  THE FLOW DIRECTION AND VERTICAL HYDRAULIC GRADIENT MAY BE REVERSED LOCALLY IN THE
VICINITY OF GROUNDWATER EXTRACTION WELLS OPERATING IN THE A, B1, B2, AND B3 AQUIFERS.

1.6 WATER USE

CURRENTLY, GROUNDWATER FROM THIS BASIN PROVIDES UP TO 50 PERCENT OF THE MUNICIPAL DRINKING WATER
FOR THE 1.4 MILLION RESIDENTS OF THE SANTA CLARA VALLEY.  IN 1989, GROUNDWATER ACCOUNTED FOR
APPROXIMATELY 128,000 OF THE 315,000 ACRE FEET OF DRINKING WATER DELIVERED TO SANTA CLARA VALLEY
WATER DISTRICT CUSTOMERS.  THIS WATER IS PRODUCED FROM THE C AQUIFER.  GROUNDWATER CONTAMINATION
IS LIMITED TO THE SHALLOW A AND B WATER BEARING ZONES (SEE SECTION 1.5 ABOVE).

PRIOR TO THE CONVERSION OF AGRICULTURAL LAND THROUGHOUT THE SANTA CLARA VALLEY TO INDUSTRIAL USE
IN THE LATE 1960'S AND EARLY 1970'S, GROUNDWATER IN THIS AREA WAS USED AS IRRIGATION SUPPLY AND
FOR OTHER AGRICULTURAL PURPOSES.  NO SUPPLY WELLS COMPLETED IN THE CONTAMINATED SHALLOW AQUIFERS
HAVE BEEN IDENTIFIED.  ON MARCH 30, 1989, THE REGIONAL BOARD INCORPORATED THE STATE BOARD POLICY
OF "SOURCES OF DRINKING WATER" INTO THE BASIN PLAN.  THE POLICY PROVIDES FOR A MUNICIPAL AND
DOMESTIC SUPPLY DESIGNATION FOR ALL WATERS OF THE STATE WITH SOME EXCEPTIONS. GROUNDWATERS OF
THE STATE ARE CONSIDERED TO BE SUITABLE OR POTENTIALLY SUITABLE FOR MUNICIPAL OR DOMESTIC SUPPLY
WITH THE EXCEPTION OF: 1) THE TOTAL DISSOLVED SOLIDS IN THE GROUNDWATER EXCEED 3000 MG/L, AND 2)
THE WATER SOURCE DOES NOT PROVIDE SUFFICIENT WATER TO SUPPLY A SINGLE WELL CAPABLE OF PRODUCING
AN AVERAGE, SUSTAINED YIELD OF 200 GALLONS PER DAY. BASED ON DATA SUBMITTED AS PART OF THE
REMEDIAL INVESTIGATION REPORT, THE RWQCB HAS DETERMINED THAT NEITHER OF THESE TWO EXCEPTIONS
APPLY TO THE A AND B ZONES IN THE STUDY AREA.  THUS, THE A AND B ZONES ARE CONSIDERED TO BE
POTENTIAL SOURCES OF DRINKING WATER BY RWQCB.  EPA AGREES WITH THIS DETERMINATION.

AMD 901/902, TRW MICROWAVE AND SIGNETICS WERE PROPOSED FOR INCLUSION ON THE NATIONAL PRIORITIES
LIST (NPL) (SEE SECTION 2.3) PRIMARILY BECAUSE OF THE POTENTIAL THREAT FROM PAST CHEMICAL
RELEASES TO THE QUALITY OF THIS VALUABLE RESOURCE.  THE MAJOR CONCERN AT THE SITE STEMS FROM THE
POTENTIAL MIGRATION OF CONTAMINANTS IN THE UPPER AQUIFER ZONE DOWN TO THE LOWER AQUIFER ZONE



THROUGH ABANDONED OR POORLY SEALED WELLS OR NATURAL CONDUITS THROUGH AQUITARD MATERIAL. 
MUNICIPAL WATER SUPPLY WELLS ARE GENERALLY PERFORATED IN THE LOWER AQUIFER ZONE.  ALL WATER
SUPPLY WELLS LOCATED WITHIN AN APPROXIMATE ONE MILE RADIUS OF THE STUDY AREA ARE PERFORATED FROM
190 TO 390 FEET BELOW GROUND SURFACE.

CURRENTLY, THE NEAREST MUNICIPAL DRINKING WATER SUPPLY WELL DOWNGRADIENT OF THE STUDY AREA IS A
SANTA CLARA VALLEY WATER DISTRICT WELL, WHICH IS LOCATED MORE THAN 1000 FEET NORTH OF THE SITE. 
NO POLLUTANTS HAVE BEEN FOUND IN THIS WELL TO DATE.  CURRENTLY, THERE ARE NO KNOWN USERS OF
GROUND WATER FROM THE UPPER AQUIFER ZONE.  THE REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) HAS
IDENTIFIED POTENTIAL BENEFICIAL USES OF THE SHALLOW GROUND WATER UNDERLYING AND ADJACENT TO THE
STUDY AREA.  THESE BENEFICIAL USES INCLUDE INDUSTRIAL PROCESS WATER SUPPLY, INDUSTRIAL SERVICE
WATER SUPPLY, MUNICIPAL AND DOMESTIC WATER SUPPLY AND AGRICULTURAL WATER SUPPLY.  THESE ARE THE
SAME AS THE EXISTING AND POTENTIAL BENEFICIAL USES OF THE GROUND WATER IN THE LOWER AQUIFER
ZONE.

A WELL SEARCH FOR ABANDONED WELLS IN A 3350 ACRE AREA ENCOMPASSING THE STUDY AREA WAS COMPLETED
IN DECEMBER 1986.  THIS INCLUDES OVER ONE MILE IN ALL DIRECTIONS AND OVER THREE MILES IN THE
DOWNGRADIENT DIRECTION. THE FOCUS OF THE WELL SEARCH WAS TO IDENTIFY WELLS THAT POTENTIALLY MAY
FORM MIGRATION PATHWAYS TO THE DEEPER AQUIFER.  THE SEARCH IDENTIFIED 177 POSSIBLE WELL
LOCATIONS.  OF THESE WELLS 76 ARE IDENTIFIED AS DESTROYED.  ONLY FOUR WELLS THAT MIGHT ACT AS
POTENTIAL MIGRATION CONDUITS TO DEEPER AQUIFERS WERE IDENTIFIED.  ONE OF THESE WELLS IS A SANTA
CLARA VALLEY WATER DISTRICT (SCVWD) WELL MORE THAN 1000 FEET DOWNGRADIENT OF THE SITE.  TESTING
OF THE WELL HAS SHOWN NO EVIDENCE OF CONTAMINATION.  OF THE REMAINING THREE WELLS, TWO WELLS ARE
LISTED AS DESTROYED IN SCVWD RECORDS.  THE REMAINING WELL IS A CATHODIC PROTECTION WELL
MAINTAINED BY PACIFIC GAS & ELECTRIC.  THIS TYPE OF WELL IS FREQUENTLY INSTALLED TO INHIBIT RUST
IN UNDERGROUND PIPELINES.  THESE WELLS ARE TYPICALLY SHALLOW (I.E. PIPELINE DEPTH) AND CASED
WITH STEEL. NO ADDITIONAL DATA WAS AVAILABLE ON THE OTHER WELL AND ATTEMPTS TO FIELD CHECK THE
WELL LOCATION WERE UNSUCCESSFUL.

TWO MUNICIPAL SUPPLY WELLS WERE IDENTIFIED BY THE POTENTIAL CONDUIT STUDY.  WELL ID NUMBER 1845
IS A CITY OF SUNNYVALE WATER SUPPLY WELL. THIS WELL IS OVER 3000 FEET UPGRADIENT OF THE KNOWN
GROUNDWATER CONTAMINATION PLUME.  WELL ID NUMBER T6SR1WS29N2 T6SR1WS29 IS ALSO UPGRADIENT OF THE
GROUNDWATER POLLUTION PLUME AND IS SHOWN IN SANTA CLARA VALLEY WATER DISTRICT RECORDS AS
DESTROYED.

1.7 SURFACE AND SUBSURFACE STRUCTURES

SURFACE AND SUBSURFACE STRUCTURES INVOLVING THE USE OF CHEMICALS IS LIMITED TO THE AMD 901/902,
SIGNETICS AND TRW MICROWAVE OPERABLE UNITS. THESE ARE THE ONLY AREAS WERE CHEMICAL USE HAS BEEN
DOCUMENTED.  THE STRUCTURES ARE SIMILAR WITHIN EACH OPERABLE UNIT, HOWEVER THE NUMBER AND
LOCATION IS DIFFERENT ENOUGH TO WARRANT A DISCUSSION FOCUSED ON EACH OPERABLE UNIT.

1.7.1 AMD OPERABLE UNIT

THE SURFACE AREA INCLUDED IN THE AMD 901/902 OPERABLE UNIT IS APPROXIMATELY 3 ACRES WITH THE
PHYSICAL SURFACE STRUCTURES COVERING ABOUT 0.6 ACRES.  SUBSURFACE STRUCTURES AT THE AMD 901/902
FACILITY INCLUDE BOTH STRUCTURES INSTALLED IN VAULTS BELOW ENGINEERED GRADE AND STRUCTURES
INSTALLED DIRECTLY INTO NATIVE SOILS.  THESE STRUCTURES INCLUDE WASTE SOLVENT TANKS AND ACID
NEUTRALIZATION SYSTEMS (ANS).  ONE ABOVE GRADE WASTE SOLVENT TANK IN THE PAD II AREA (FIGURE 8)
WAS INSTALLED IN 1972 OR EARLIER.  THIS TANK WAS REMOVED IN 1982 AND REPLACED WITH A 1000 GALLON
BELOW GRADE STEEL UNIT.  THIS NEW TANK, INSTALLED IN A COATED CONCRETE VAULT, IS STILL IN USE.

SEPARATE ACID NEUTRALIZATION SYSTEMS WERE MAINTAINED FOR EACH FABRICATION FACILITY (901 AND
902).  THE ACID NEUTRALIZATION SYSTEM FOR THE 901 FACILITY WAS INSTALLED IN THE PAD I AREA
(FIGURE 8) IN 1968 AND REMOVED IN 1982.  THE ANS FOR AMD 902 WAS INSTALLED IN THE PAD II AREA IN
1972.  THIS SYSTEM WAS EXCAVATED AND REMOVED IN 1984.  EACH SYSTEM CONSISTED OF A SINGLE COATED
CONCRETE TANK OF ABOUT 2000 GALLON CAPACITY.

NEW ACID NEUTRALIZATION SYSTEMS WERE INSTALLED IN 1982.  THE A-SYSTEM FOR AMD 901 AND THE
B-SYSTEM FOR AMD 902.  BOTH SYSTEMS ARE FIBERGLASS REINFORCED TANKS INSTALLED IN BELOW GRADE
COATED VAULTS.  EACH SYSTEM CONSISTS OF THREE TANKS WITH A TOTAL CAPACITY OF 2000 GALLONS.

1.7.2 SIGNETICS OPERABLE UNIT



ABOVE GROUND STRUCTURES AT THE SIGNETICS FACILITY INCLUDE THE 811 EAST ARQUES BUILDING, A
BUILDING AT 440 WOLFE AND BUILDINGS AT 830 AND 815 STEWART DRIVE (FIGURE 2).  THE REMEDIAL
INVESTIGATION HAS INCLUDED GROUNDWATER MONITOR WELLS, SOIL SAMPLES AND/OR SOIL GAS STUDIES NEAR
ALL FOUR BUILDINGS.  THE INVESTIGATION HAS FOCUSED ON UNDERGROUND STRUCTURES AND THE PRIMARY
SOURCE OF CONTAMINATION AT THE 811 EAST ARQUES BUILDING.

IN GENERAL UNDERGROUND STRUCTURES AT THE SIGNETICS FACILITY CAN BE GROUPED INTO THREE
CATEGORIES; DIESEL TANKS, WASTE SOLVENT STORAGE, AND WASTE WATER STORAGE OR TREATMENT TANKS.  A
WASTE SOLVENT TANK LOCATED ON THE WEST SIDE OF THE 811 E. ARQUES BUILDING WAS REMOVED IN 1982
(FIGURE 9).  WASTE WATER TREATMENT TANKS LOCATED NORTH OF THE 811 BUILDING WERE REMOVED IN 1984.

CURRENTLY FOUR UNDERGROUND DIESEL FUEL TANKS ARE IN PLACE ON THE WEST SIDE OF THE 440 WOLFE
BUILDING AND ONE UNDERGROUND DIESEL TANK IS IN PLACE ON THE EAST SIDE OF THE 811 E. ARQUES
BUILDING.  GROUNDWATER MONITOR WELLS LOCATED DOWNGRADIENT OF THE DIESEL TANKS ARE MONITORED
QUARTERLY.  TWO UNDERGROUND WASTE SOLVENT TANKS ARE LOCATED ON THE WEST SIDE OF THE 811 EAST
ARQUES FACILITY NEAR THE WASTE WATER TREATMENT PLANT.  THE FACILITIES ON THE EAST SIDE OF THE
811 EAST ARQUES BUILDING ARE LOCATED IN CONCRETE VAULTS.  TWO WASTE WATER EQUALIZATION TANKS ARE
LOCATED AT THE NORTHEAST CORNER OF THE 811 EAST ARQUES AND TWO ADDITIONAL WASTE WATER
NEUTRALIZATION TANKS ARE LOCATED AT THE NORTHEAST CORNER OF THE 440 WOLFE FACILITY.  GROUNDWATER
MONITORING WELLS ARE ALSO LOCATED DOWNGRADIENT OF THESE TANKS.

1.7.3 TRW OPERABLE UNIT

THE FORMER TRW MICROWAVE FACILITY AT 825 STEWART DRIVE IS ONE OF THREE STRUCTURES ON AN
APPROXIMATELY 1 ACRE SITE.  THE INVESTIGATION HAS BEEN FOCUSED ON THE 825 STEWART DRIVE
BUILDING.  TWO BELOW GROUND FACILITIES HAVE BEEN DOCUMENTED AT THE TRW SITE.  THESE INCLUDE AN
ACID NEUTRALIZATION SYSTEM NORTH OF THE BUILDING AND A WASTE SOLVENT STORAGE TANK (FIGURE 10). 
THE ACID NEUTRALIZATION SYSTEM WAS INSTALLED IN 1968 WHEN THE FACILITY BEGAN OPERATION.  THE
FIRST TANK IN A SERIES OF FOUR UNDERGROUND WASTE SOLVENT TANKS WAS INSTALLED IN 1970 AND WAS
REPLACED SEQUENTIALLY IN 1973, 1976, AND 1980.  THE FINAL UNDERGROUND SOLVENT TANK WAS REMOVED
IN 1983.  THE ACID NEUTRALIZATION SYSTEM WAS REMOVED IN 1986 AND REPLACED BY A THREE TANK ABOVE
GROUND SYSTEM.

1.7.4 OFFSITE OPERABLE UNIT

STRUCTURES WITHIN THE OFFSITE OPERABLE UNIT ARE PRIMARILY RETAIL OR RESIDENTIAL.  THE EXCEPTIONS
TO THIS IS THE FORMER SUNNYVALE HIGH SCHOOL SITE JUST NORTH OF THE SIGNETICS 440 WOLFE FACILITY
(FIGURE 2) AND THE SAN MIGUEL SCHOOL SITE LOCATED NEAR THE CORNER OF SAN MIGUEL AND ALVARADO
AVENUES (FIGURE 2).

#SHEA
2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

SEPARATE ORDERS HAVE BEEN PREPARED BY THE RWQCB FOR EACH ONSITE OPERABLE UNIT (AMD, SIGNETICS
AND TRW) WITH JOINT TASKS FOR THE OFFSITE OU UNIT. THIS COURSE HAS BEEN TAKEN DUE TO THE
COMMINGLING OF THE GROUNDWATER PLUME IN THE OFFSITE AREA.  THE COMPANIES ARE ENCOURAGED TO
SUBMIT JOINT REPORTS WHEN FEASIBLE.  A JOINT RI/FS WAS COMPLETED AND SERVED TO FURTHER DEFINE
THE GROUNDWATER CONTAMINANT PLUME.  IF JOINT REPORTS ARE NOT COORDINATED AND SUBMITTED, EACH
COMPANY IS STILL INDIVIDUALLY RESPONSIBLE FOR THE JOINT TASKS IN THESE BOARD ORDERS.

2.1 HISTORY OF SITE ACTIVITIES

AS DISCUSSED ABOVE, CONVERSION OF THE AGRICULTURAL LAND IN THE SANTA CLARA VALLEY TO INDUSTRIAL
USE BEGAN IN THE LATE 50'S AND ESCALATED IN THE 60'S AND 70'S WITH THE ESTABLISHMENT OF SANTA
CLARA AS A CENTER OF THE ELECTRONICS INDUSTRY.  THE THREE INDUSTRIAL FACILITIES INCLUDED IN THIS
ROD HAVE BEEN A PART OF THIS PATTERN OF DEVELOPMENT.

2.1.1 AMD OPERABLE UNIT

AMD 901 HAS BEEN USED AS A SEMICONDUCTOR MANUFACTURING FACILITY SINCE 1969 TO THE PRESENT. 
MANUFACTURING OPERATIONS AT AMD 902 BEGAN IN 1972 AND ARE STILL ACTIVE.  THE MANUFACTURING
PROCESS AT THESE TWO FACILITIES INVOLVED THE USE OF SOLVENTS FOR CLEANING AND DEGREASING, ACIDS
FOR ETCHING, CAUSTICS FOR ACID NEUTRALIZATION AND SOME ARSINE AND CHROMIUM IN THE MANUFACTURING



PROCESS.

INITIAL INVESTIGATION AT THE AMD 901/902 SITE BEGAN IN 1982 WITH THE INVESTIGATION OF LEAKAGE
FROM AN ACID NEUTRALIZATION SYSTEM NEAR AMD 901.  THIS LEAKAGE WAS INVESTIGATED AND THE ACID
NEUTRALIZATION SYSTEM WAS REMOVED DURING 1983.  IN 1984 THE INVESTIGATION EXPANDED TO INCLUDE
THE ACID NEUTRALIZATION SYSTEM AT AMD 902.  POLLUTED SOILS WERE FOUND NEAR BOTH ACID
NEUTRALIZATION SYSTEMS.

THE POLLUTED SOILS WERE IDENTIFIED AS POINT SOURCES THAT HAD RESULTED IN GROUNDWATER POLLUTION
WITH VOLATILE ORGANIC CHEMICALS (VOCS).  FURTHER INVESTIGATION AND INTERIM REMEDIAL ACTIONS
FOLLOWED THE SOILS INVESTIGATION.

THE ORIGINAL DEVELOPMENT OF THE PROPERTY WAS BEGUN BY JOHNSON AND MAPE. THE PROPERTY AT 901
THOMPSON PLACE WAS ACQUIRED FROM JOHNSON AND MAPE BY B/G MANAGEMENT IN 1977.  THE PROPERTY AT
902 THOMPSON PLACE WAS ACQUIRED FROM JOHNSON AND MAPE BY MR. AND MRS. EDWIN ROSENTHAL IN 1974. 
PARTIAL INTEREST IN THE 902 PROPERTY WAS SOLD BY MR. AND MRS. ROSENTHAL IN 1982. THE REMAINING
INTEREST WAS SOLD IN 1984.  THE PURCHASE OF THESE INTERESTS WAS CONVERTED INTO TWO UNDIVIDED 50
PERCENT INTERESTS IN THE PROPERTY AT 902 THOMPSON PLACE FOR RESEARCH GROUP 82-1 AND THOMPSON
PLACE 2, LIMITED PARTNERSHIPS.  THESE ARE THE CURRENT PROPERTY OWNERS OF RECORD FOR AMD 901/902. 
AMD HAS BEEN THE SOLE TENANT AND OPERATOR OF THE FACILITIES AND HAS ASSUMED RESPONSIBILITY FOR
THE CLEANUP ACTIONS AT THE SITE.

2.1.2 SIGNETICS OPERABLE UNIT

SIGNETICS HAS OPERATED A SEMICONDUCTOR MANUFACTURING FACILITY AT THE 811 E. ARQUES AVENUE SINCE
1964.  THE MANUFACTURING PROCESSES EMPLOYED AT THIS LOCATION HAVE UTILIZED VARIOUS ORGANIC
SOLVENTS, ACIDS, CORROSIVES, AND METALS.  CURRENT CHEMICAL USAGE IS SIMILAR TO PAST PATTERNS,
WITH THE EXCEPTION OF THE CLOSURE OF THE PLATING OPERATION AT 811 E. ARQUES, WHICH HAS
ELIMINATED SOME POTENTIAL SOURCES OF METAL POLLUTION, AND THE ELIMINATION OF CHEMICALS
CONTAINING CHROMIUM, PHENOL, TRICHLOROETHYLENE (TCE), AND PERCHLOROETHYLENE (PCE).

INITIAL INVESTIGATION AT THE SITE BEGAN IN FEBRUARY 1982 WITH THE DETECTION OF A LEAK IN AN
UNDERGROUND WASTE SOLVENT STORAGE TANK.  THE PRESENCE OF CONTAMINATED SOIL WAS VERIFIED DURING
THE TANK REMOVAL. FOLLOWING ADDITIONAL INVESTIGATION OF THE SIGNETICS MAIN CAMPUS FACILITY (440
WOLFE, 815 ARQUES, 830 ARQUES) THE WASTE SOLVENT TANK AREA HAS BEEN IDENTIFIED AS THE PRINCIPAL
SOURCE OF CONTAMINANTS ON THE SIGNETICS SITE.

ALL STORAGE AND TREATMENT FACILITIES HAVE BEEN UPDATED AND EITHER RELOCATED ABOVE GROUND OR
DOUBLY CONTAINED.  HAZARDOUS MATERIALS FROM OTHER NEARBY SIGNETICS FACILITIES ARE STORED AT THE
811 E. ARQUES SITE, UNDER THE AUTHORITY OF THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA),
PRIOR TO OFFSITE DISPOSAL AT AN APPROPRIATE COMMERCIAL DISPOSAL FACILITY.  RECENT FACILITY
INSPECTIONS AND REPORTING INDICATE THAT THE FACILITY IS IN COMPLIANCE WITH THE REQUIREMENTS OF
ITS RCRA PERMIT.

2.1.3 TRW OPERABLE UNIT

INITIAL OPERATION AS AN INDUSTRIAL FACILITY BEGAN IN 1968 WHEN AEROTECH INDUSTRIES BEGAN
ASSEMBLING AND TESTING MICROWAVE COMPONENTS AT THIS SITE.  THE FIRST SEMICONDUCTOR MANUFACTURING
BEGAN IN 1970.  AEROTECH INDUSTRIES AND THIS SITE WERE ACQUIRED BY TRW MICROWAVE IN 1974 AND WAS
OPERATED BY TRW MICROWAVE FROM JULY 1974 TO AUGUST 1986.  THE PROPERTY WAS PURCHASED BY TECH
FACILITY 1, INC. IN 1987.  SOME ASSETS AT THIS SITE WERE ACQUIRED BY FEI MICROWAVE, INC. IN JULY
1987.  THE MANUFACTURING FACILITY IS CURRENTLY OPERATED BY FEI MICROWAVE, INC.

WHILE PROCESSES HAVE VARIED THROUGHOUT THE HISTORY OF THE SITE, CHEMICAL USAGE HAS REMAINED
RELATIVELY CONSTANT.  SOLVENTS, METALS, AND ACIDS HAVE BEEN INVOLVED IN THE MANUFACTURING
PROCESS.  FEI MICROWAVE IS CURRENTLY MANUFACTURING ELECTRONIC COMPONENTS AT THE FACILITY.

AS A RESULT OF RESPONSES TO AN INFORMATION QUESTIONNAIRE REGARDING UNDERGROUND TANKS
INVESTIGATION OF POLLUTION AT THE 825 STEWART DRIVE SITE WAS INITIATED 1983 AT THE REQUEST OF
BOARD STAFF.  THE INITIAL PHASE OF INVESTIGATION PRODUCED EVIDENCE OF SOIL POLLUTION WITH A
VARIETY OF VOLATILE ORGANIC CHEMICALS (VOCS).  INVESTIGATION AT THE SITE HAS FOCUSED ON THE
LOCATION OF AN UNDERGROUND SOLVENT STORAGE TANK AND ACID NEUTRALIZATION SYSTEM.



ADDITIONAL SOIL WORK WAS COMPLETED IN 1983 AND INITIAL GROUNDWATER INVESTIGATION BEGAN IN JULY
1983.  IN ADDITION TO VOCS, METALS WERE DETECTED IN SOIL NEAR THE ACID NEUTRALIZATION SYSTEM.  A
MORE COMPREHENSIVE SOIL INVESTIGATION WAS COMPLETED IN 1988 TO ADDRESS POSSIBLE POLLUTED SOIL
THAT MIGHT STILL REMAIN NEAR THE IDENTIFIED POINT SOURCES.  ALL UNDERGROUND STORAGE AND
TREATMENT SYSTEMS FOR SOLVENTS AND ACIDS HAVE BEEN REMOVED AND REPLACED WITH ABOVE GROUND
SYSTEMS.

2.2 HISTORY OF SITE INVESTIGATIONS

INITIAL INVESTIGATIONS AT ALL THREE INDUSTRIAL SITES WERE INITIATED AS A RESULT OF AN
INFORMATION QUESTIONNAIRE REGARDING UNDERGROUND TANKS. THIS QUESTIONNAIRE WAS MAILED BY THE
RWQCB TO OVER 2000 INDUSTRIAL FACILITIES IN SANTA CLARA COUNTY AS A FOLLOW-UP TO THE DISCOVERY
OF GROUNDWATER CONTAMINATION AT OTHER SITES IN SANTA CLARA COUNTY.

THE SITES WERE PROPOSED FOR INCLUSION ON THE NATIONAL PRIORITY LIST OR SUPERFUND LIST BETWEEN
1984 AND 1988.  AS REQUIRED BY SUPERFUND PROPOSED FINAL REMEDIAL INVESTIGATION AND FEASIBILITY
STUDY REPORTS (RI/FS) WERE SUBMITTED ON BEHALF OF AMD, TRW, AND SIGNETICS (THE COMPANIES) IN
JANUARY 1991.  FINAL RI/FS REPORTS WERE SUBMITTED IN MARCH 1991.  THE REGIONAL WATER QUALITY
CONTROL BOARD (RWQCB) ADOPTED AN ORDER APPROVING THE JOINT RI/FS AND A FINAL REMEDIAL ACTION
PLAN THAT WILL ENCOMPASS CLEANUP AT THE FOUR OPERABLE UNITS INCLUDING AMD, SIGNETICS, TRW
MICROWAVE AND THE OFFSITE AREA.

2.2.1 AMD OPERABLE UNIT

TWO POSSIBLE SOURCES OF POLLUTION HAVE BEEN IDENTIFIED AT THE AMD 901/902 OU.  THESE INCLUDE
ACID NEUTRALIZATION SYSTEMS SOUTH OF THE AMD 902 BUILDING AND NORTH OF AMD 901 (FIGURE 8).  SOIL
POLLUTION WAS THE HIGHEST NEAR THE AMD 901 ACID NEUTRALIZATION SYSTEM.  DURING REMOVAL OF THE
SYSTEM, SOIL WITH UP TO 186,000 UG/KG OF TRICHLOROETHYLENE (TCE) WAS EXCAVATED.  DUE TO
PROXIMITY OF THE BUILDING NOT ALL OF THE POLLUTED SOIL COULD BE REMOVED FROM THE SOUTHERN
PORTION OF THE EXCAVATION.

ADDITIONAL INVESTIGATION OF SOURCE AREA SOIL WAS COMPLETED IN 1988. THIS INVESTIGATION CONFIRMED
THE PRESENCE OF POLLUTED SOIL BENEATH THE EXCAVATION FOR THE ACID NEUTRALIZATION SYSTEM REMOVED
NEAR THE AMD 901 BUILDING.  THE MAXIMUM CONCENTRATIONS DETECTED IN SOIL INCLUDE 242,000 UG/L OF
1,2-DICHLOROBENZENE (DCB), 35,000 UG/L OF TETRACHLOROETHYLENE (PCE), 80,000 UG/L OF TCE, AND 72
UG/L OF 1,1-DICHLOROETHYLENE (1,1-DCE).  THE ESTIMATED VOLUME OF SOIL REMAINING IN THIS AREA
CONTAINING LEVELS OF TOTAL VOCS HIGHER THAN 1 PPM IS 37 CUBIC YARDS.

AN ACID NEUTRALIZATION SYSTEM WAS ALSO REMOVED FROM THE VICINITY OF AMD 902 IN 1984.  THE
MAXIMUM CONCENTRATION OF SOIL POLLUTION DETECTED DURING THE INVESTIGATION OF THE NEUTRALIZATION
SYSTEM WAS 1200 UG/KG OF TCE, DIRECTLY BENEATH THE FORMER TANK LOCATION.  NO OTHER SOIL
POLLUTION ABOVE 100 UG/KG WAS DETECTED DURING THIS REMOVAL ACTION.  BASED ON ANALYSIS OF SOIL
FOLLOWING THE EXCAVATION AND CONCENTRATIONS OF POLLUTANTS IN GROUNDWATER IN THE AREA OF THE
EXCAVATION NO ADDITIONAL INVESTIGATION OF THE AMD 902 SOURCE AREA WAS REQUIRED.

2.2.2 SIGNETICS OPERABLE UNIT

INITIAL INVESTIGATION AT THE SITE BEGAN IN FEBRUARY 1982 WITH THE DETECTION OF A LEAK IN AN
UNDERGROUND WASTE SOLVENT STORAGE TANK.  THE PRESENCE OF CONTAMINATED SOIL WAS VERIFIED DURING
THE TANK REMOVAL. FOLLOWING ADDITIONAL INVESTIGATION OF THE SIGNETICS MAIN CAMPUS FACILITY (440
WOLFE, 815 ARQUES, 830 ARQUES) THE WASTE SOLVENT TANK AREA HAS BEEN IDENTIFIED AS THE PRINCIPAL
SOURCE OF SOIL AND GROUNDWATER CONTAMINANTS ON THE SIGNETICS SITE.

FOLLOWING THE DISCOVERY OF THE LEAK IN THE WASTE SOLVENT TANK WEST OF THE 811 E. ARQUES BUILDING
A SYSTEMATIC REVIEW OF POTENTIAL SOURCE AREAS WAS COMPLETED.  FIVE POSSIBLE SOURCE AREAS WERE
INVESTIGATED IN DETAIL AND A MORE WIDE RANGING SOIL GAS SURVEY WAS COMPLETED IN AN ATTEMPT TO
LOCATE A POSSIBLE UNKNOWN SOURCE.  THE AREAS INVESTIGATED INCLUDE THE FORMER UNDERGROUND WASTE
SOLVENT STORAGE TANK, THE 440 WOLFE FACILITY, MAIN CAMPUS DIESEL TANKS, MAIN CAMPUS WASTEWATER
NEUTRALIZATION TANKS, AND THE FORMER LOCATION OF WASTEWATER NEUTRALIZATION TANKS NORTH OF THE
811 ARQUES FACILITY (FIGURE 9).  IN ADDITION A SOIL GAS SURVEY WAS COMPLETED IN THE VICINITY OF
THE 815 STEWART DRIVE BUILDING.

THE RESULTS OF THESE INVESTIGATIONS HAVE IDENTIFIED TWO PROBABLE SOURCE AREAS OF VOLATILE



ORGANIC CHEMICALS (VOCS) WITHIN THE SIGNETICS OU, THE FORMER UNDERGROUND WASTE SOLVENT TANK AREA
AND THE FORMER 811 ARQUES WASTEWATER NEUTRALIZATION TANK AREA.  BASED ON THE RESULTS OF THESE
INVESTIGATIONS OTHER SOURCE AREAS ARE NOT ANTICIPATED.

2.2.3 TRW OPERABLE UNIT

AS A RESULT OF RESPONSES TO AN INFORMATION QUESTIONNAIRE REGARDING UNDERGROUND TANKS CIRCULATED
BY THE RWQCB, INVESTIGATION OF POLLUTION AT THE 825 STEWART DRIVE SITE WAS INITIATED IN 1983 AT
THE REQUEST OF BOARD STAFF.  THE INITIAL PHASE OF INVESTIGATION PRODUCED EVIDENCE OF SOIL
POLLUTION WITH A VARIETY OF VOLATILE ORGANIC CHEMICALS (VOCS). INVESTIGATION AT THE SITE HAS
FOCUSED ON THE LOCATION OF AN UNDERGROUND SOLVENT STORAGE TANK AND ACID NEUTRALIZATION SYSTEM
(FIGURE 10).

ADDITIONAL SOIL WORK WAS COMPLETED IN 1983 AND INITIAL GROUNDWATER INVESTIGATION BEGAN IN JULY
1983.  IN ADDITION TO VOCS, METALS WERE DETECTED IN SOIL NEAR THE ACID NEUTRALIZATION SYSTEM.  A
MORE COMPREHENSIVE SOIL INVESTIGATION WAS COMPLETED IN 1988 TO ADDRESS POSSIBLE POLLUTED SOIL
THAT MIGHT STILL REMAIN NEAR THE IDENTIFIED POINT SOURCES.  THE EXCAVATION WAS EXPANDED TO THE
LIMITS ALLOWED BY THE PROXIMITY OF THE BUILDING.  THIS AREA WAS IDENTIFIED AS A POINT SOURCE FOR
CHEMICALS THAT RESULTED IN GROUNDWATER POLLUTION.

ADDITIONAL INVESTIGATION WAS COMPLETED IN 1988, AS REQUIRED UNDER RWQCB ORDER 88-015, SINCE SOME
CONTAMINATED SOIL WAS LEFT IN PLACE NEAR THE FORMER LOCATION OF THE UNDERGROUND WASTE SOLVENT
STORAGE TANK.  THE MAXIMUM CONCENTRATION OF TOTAL VOCS DETECTED IN THE VADOSE ZONE NEAR THE
SOLVENT STORAGE TANK WAS ABOUT 4 PPM.  THE MAXIMUM CONCENTRATION OF TOTAL VOCS IN SATURATED ZONE
SOIL IN THIS AREA WAS APPROXIMATELY 34 PPM. BASED ON THESE ESTIMATES, AND MAKING LIBERAL
ASSUMPTIONS REGARDING CONCENTRATION AND VOLUME, IT IS ESTIMATED THAT THE VADOSE AND SATURATED
SOILS IN THIS AREA CONTAIN AT MOST THREE POUNDS OF TCE.

SOIL INVESTIGATION NEAR AN UNDERGROUND, ACID NEUTRALIZATION SYSTEM (ANS) WAS ALSO CARRIED OUT
DURING THE CLOSURE OF THE SYSTEM IN 1986.  SOME SOIL SAMPLES CONTAINED ELEVATED LEVELS OF
METALS, HOWEVER NO ELEVATED LEVELS OF VOCS WERE DETECTED DURING THIS INVESTIGATION.  THIS AREA
IS NOT CONSIDERED A SOURCE AREA FOR POLLUTANTS CURRENTLY DETECTED IN THE GROUNDWATER. 
EXTRACTION TESTS ON SOIL FROM THE ANS EXCAVATION AREA INDICATE THAT THE INORGANICS WOULD NOT BE
EXPECTED TO IMPACT GROUNDWATER.

2.3 HISTORY OF ENFORCEMENT ACTIONS

THE THREE INDUSTRIAL SITES HAVE BEEN PROPOSED OR INCLUDED ON THE NATIONAL PRIORITIES LIST (NPL)
AND HAVE BEEN REGULATED BY REGIONAL BOARD ORDERS AS SEPARATE ENTITIES, AS INDICATED HEREIN:

2.3.1 AMD OPERABLE UNIT

   A. OCTOBER 1984                        SITE PROPOSED FOR INCLUSION ON
                                          THE NATIONAL PRIORITIES LIST (NPL)

   B. SEPTEMBER 1985                      WASTE DISCHARGE REQUIREMENTS ADOPTED

   C. JUNE 1986                           SITE FORMALLY ADDED TO THE NPL

   D. DECEMBER 1987                       SITE CLEANUP REQUIREMENTS ADOPTED

   E. APRIL 1989                          RWQCB ORDER #89-56, REVISED SITE
                                          CLEANUP REQUIREMENTS ADOPTED,
                                          APPROVING RI/FS WORKPLAN AND
                                          ASSOCIATED TASKS,

   F. JUNE 1991                           RWQCB ORDER #91-102, REVISED SITE
                                          CLEANUP REQUIREMENTS, APPROVING
                                          THE RI/FS AND PROPOSED PLAN ADOPTED.



2.3.2 SIGNETICS OPERABLE UNIT

   A. APRIL 16, 1983                      WASTE DISCHARGE REQUIREMENTS ADOPTED,

   B. OCTOBER 1984                        SITE PROPOSED FOR INCLUSION ON
                                          THE NATIONAL PRIORITIES LIST (NPL),

   C. SEPTEMBER 18, 1985                  WASTE DISCHARGE REQUIREMENTS ADOPTED,

   D. DECEMBER 16, 1987                   SITE CLEANUP REQUIREMENTS ADOPTED,

   E. JULY 20, 1988                       WASTE DISCHARGE REQUIREMENTS
                                          ADOPTED APPROVING RI/FS WORKPLAN
                                          AND RELATED TASKS,

   F. APRIL 1989                          RWQCB ORDER #89-058 REVISED SITE
                                          CLEANUP REQUIREMENTS ADOPTED,
                                          APPROVING RI/FS WORKPLAN AND
                                          RELATED TASKS.

   G. JULY 1989                           WASTE DISCHARGE REQUIREMENTS AMENDED,

   H. OCTOBER 1989                        EPA DROPS PROPOSAL TO INCLUDE
                                          SIGNETICS ON THE NPL,

   I. JUNE 1991                           RWQCB ORDER #91-104, REVISED SITE
                                          CLEANUP REQUIREMENTS, APPROVING
                                          THE RI/FS AND PROPOSED PLAN ADOPTED.

2.3.3 TRW OPERABLE UNIT

   A. JUNE 1984                           CLEANUP AND ABATEMENT ORDER ISSUED

   B. OCTOBER 1985                        WASTE DISCHARGE REQUIREMENTS ADOPTED

   C. JANUARY 1988                        SITE CLEANUP REQUIREMENTS ADOPTED

    D. JUNE 1988                          SITE PROPOSED FOR INCLUSION ON
                                          THE NATIONAL PRIORITIES LIST (NPL).

   E. APRIL 1989                          RWQCB ORDER #89-057 REVISED SITE
                                          CLEANUP REQUIREMENTS ADOPTED,
                                          APPROVING RI/FS WORKPLAN AND
                                          RELATED TASKS.

   F. SEPTEMBER 1989                      REISSUED WASTE DISCHARGE
                                          REQUIREMENTS ADOPTED
   G. FEBRUARY 1990                       SITE FORMALLY ADDED TO THE NPL

   H. JUNE 1991                           RWQCB ORDER #91-103, REVISED SITE
                                          CLEANUP REQUIREMENTS, APPROVING
                                          THE RI/FS AND PROPOSED PLAN ADOPTED.

#CORE
3.0 COMMUNITY RELATIONS

3.1 COMMUNITY INVOLVEMENT

AN AGGRESSIVE COMMUNITY RELATIONS PROGRAM HAS BEEN ONGOING FOR ALL SANTA CLARA VALLEY SUPERFUND
SITES, INCLUDING AMD 901/902, SIGNETICS AND TRW MICROWAVE.  THE BOARD PUBLISHED A NOTICE IN THE
SAN JOSE MERCURY NEWS ON MARCH 13, 20, AND 27, 1991, ANNOUNCING THE PROPOSED FINAL CLEANUP PLAN
AND OPPORTUNITY FOR PUBLIC COMMENT AT THE BOARD HEARING OF MARCH 20, 1991 IN OAKLAND, AND



ANNOUNCING THE OPPORTUNITY FOR PUBLIC COMMENT AT AN EVENING PUBLIC MEETING TO BE HELD AT THE
WESTINGHOUSE AUDITORIUM, BRITTON AT EAST DUANE AVENUE, IN THE CITY OF SUNNYVALE ON THURSDAY
MARCH 28, 1991.  BASED ON COMMUNITY RESPONSE THE 30 DAY COMMENT PERIOD FROM MARCH 20, 1991
THROUGH APRIL 19, 1991 WAS EXTENDED AN ADDITIONAL 30 DAYS THROUGH MAY 20, 1991.

IN RESPONSE TO COMMENTS RECEIVED AT THE MARCH 20, 1991 MEETING, AN ADDITIONAL MEETING WAS HELD
IN EARLY MAY.  THE INITIAL FOCUS OF THIS MEETING WAS ON PARENTS OF CHILDREN UTILIZING THE SAN
MIGUEL SCHOOL FACILITIES.  AFTER FURTHER DISCUSSION WITH OTHER COMMUNITY MEMBERS THE FOCUS OF
THE MEETING WAS BROADENED TO INCLUDE THE SURROUNDING COMMUNITY. FOLLOWING THIS MEETING SEVERAL
ADDITIONAL INFORMAL MEETINGS WERE HELD WITH COMMUNITY MEMBERS AND GROUPS DURING THE EXTENDED
PUBLIC COMMENT PERIOD.

ADDITIONAL COMMENTS REGARDING THE PROPOSED CLEANUP PLAN WERE RECEIVED AT THE RWQCB MEETING JUNE
19, 1991.  THESE COMMENTS EMPHASIZED CITIZENS CONCERN REGARDING VAPOR EMISSION IN THE OFFSITE
AREA AND THE IMPACT OF THE SUPERFUND STATUS OF THE OFFSITE AREA ON LOCAL PROPERTY VALUES.

3.2 FACT SHEETS

FACT SHEETS WERE MAILED TO INTERESTED RESIDENTS, LOCAL GOVERNMENT OFFICIALS, AND MEDIA
REPRESENTATIVES.  FACT SHEET 1, MAILED IN DECEMBER 1989, SUMMARIZED THE POLLUTION PROBLEM, THE
RESULTS OF INVESTIGATIONS TO DATE, AND THE INTERIM REMEDIAL ACTIONS.  FACT SHEET 2, MAILED IN
MARCH 1991, DESCRIBED THE CLEANUP ALTERNATIVES EVALUATED, EXPLAINED THE PROPOSED FINAL CLEANUP
PLAN, ANNOUNCED OPPORTUNITIES FOR PUBLIC COMMENT AT THE BOARD HEARING OF MARCH 20, 1991 IN
OAKLAND AND THE PUBLIC MEETING OF MARCH 28, 1991 IN SUNNYVALE AND DESCRIBED THE AVAILABILITY OF
FURTHER INFORMATION AT THE CITY OF SUNNYVALE LIBRARY AND THE REGIONAL BOARD OFFICES.

FACT SHEET 3, A SUMMARY AND REFINEMENT OF FACT SHEET 2, WAS HAND DELIVERED TO ALL RESIDENCES IN
THE OFFSITE AREA IN EARLY MAY TO ANNOUNCE THE MAY 7 MEETING AT THE SAN MIGUEL SCHOOL.  FACT
SHEET 4 DESCRIBING THE FINAL PROPOSED PLAN AND CONTAINING A SUMMARY OF RESPONSES TO KEY
COMMUNITY ISSUES WAS HAND DELIVERED TO ALL RESIDENCES IN THE OFFSITE AREA AND MAILED TO A 400
PERSON MAILING LIST IN EARLY JUNE.

#SRRO
4.0 SCOPE AND ROLE OF THE RESPONSE ACTION

4.1 SCOPE OF THE RESPONSE ACTION

THE REMEDIES SELECTED AND DESCRIBED IN THIS ROD INCLUDE THE EXISTING INTERIM REMEDIAL MEASURES. 
THE INTERIM REMEDIAL MEASURES HAVE INCLUDED THE REMOVAL OF LEAKING UNDERGROUND TANKS, ACID
NEUTRALIZATION SYSTEMS, AND SOME CONTAMINATED SOILS, CONTAINMENT AND EXTRACTION OF CONTAMINATED
GROUNDWATER, AND TREATMENT OF EXTRACTED GROUNDWATER.  THE REMEDIES SELECTED AND INTERIM REMEDIAL
MEASURES TO DATE ARE EXPLAINED BY OPERABLE UNIT IN THE FOLLOWING SECTIONS.

4.1.1 AMD OPERABLE UNIT

4.1.1.1 AMD INTERIM REMEDIAL MEASURE

ONSITE INTERIM REMEDIAL ACTIONS BEGAN IN 1983 WITH THE REMOVAL OF THE ACID NEUTRALIZATION SUMP
AND ABOUT 103 CUBIC YARDS OF SOIL AT AMD 901. NOT ALL OF THE POLLUTED SOIL WAS REMOVED DUE TO
POSSIBLE STRUCTURAL DAMAGE TO AMD 901.  IN 1984, THE ACID WASTE NEUTRALIZATION SUMP AND ABOUT
114 CUBIC YARDS OF SOIL WERE REMOVED FROM THE VICINITY OF BUILDING 902.

REMEDIATION OF THE GROUNDWATER BEGAN IN 1984 WITH THE INSTALLATION OF TWO DEWATERING SUMPS AND
ONE EXTRACTION WELL TO CONTAIN THE ONSITE POLLUTION.  ONE SUMP EXTRACTS WATER FROM THE SHALLOW A
AQUIFER; THE OTHER TWO SYSTEMS EXTRACT WATER FROM THE B1 AQUIFER.  THREE ADDITIONAL EXTRACTION
WELLS WERE INSTALLED IN 1988 TO ENHANCE THE CONTAINMENT OF THE GROUNDWATER POLLUTION IN THE B2
AQUIFER.  THE EXTRACTED GROUNDWATER IS TREATED BY AN AIR STRIPPER WITH VAPOR-PHASE GAC EMISSION
CONTROL, AND ALL OF THE EFFLUENT IS REUSED AS PROCESS WATER AT THE AMD 901/902 FACILITY.  FIGURE
11 SHOWS THE LAYOUT OF THE GROUNDWATER EXTRACTION AND TREATMENT SYSTEM.

4.1.1.2 AMD SELECTED REMEDY

EXCAVATION AND OFFSITE TREATMENT AND DISPOSAL IS THE SELECTED REMEDY FOR THE 37 CUBIC YARDS OF



CONTAMINATED SOIL THAT REMAINS BENEATH AMD BUILDING 901.  THE SELECTED REMEDY FOR THE AMD ONSITE
GROUNDWATER IS THE CONTINUATION OF THE PRESENT GROUNDWATER EXTRACTION AND TREATMENT SYSTEM
INVOLVING AIR STRIPPING WITH CARBON ADSORPTION OF THE OFFGAS AS PERMITTED BY THE BAAQMD.

THE TREATED GROUNDWATER IS CURRENTLY REUSED AS PROCESS WATER BY THE MANUFACTURING FACILITY.  ALL
INDUSTRIAL PROCESS WATER IS DISCHARGED TO THE SANITARY SEWER, AND THUS INDIRECTLY TO THE
PUBLICLY OWNED TREATMENT WORKS (POTW).  THIS DISCHARGE IS CONTROLLED BY A PERMIT FROM THE POTW
AND IS SUBJECT TO EPA PRETREATMENT REGULATIONS.  THE DISCHARGE TO SURFACE WATER FROM THE POTW IS
ALSO CONTROLLED BY AN NPDES PERMIT.  THE POTW HAS OPERATED WITHIN ALL LIMITS SET BY THE NPDES
PERMIT.

THE MANUFACTURING OPERATION WILL BE ELIMINATED AT THE AMD 901/902 FACILITY IN THE NEAR FUTURE
AND AMD HAS APPLIED FOR AN NPDES PERMIT FOR THE DISCHARGE OF THE TREATED EFFLUENT FROM THE
GROUNDWATER TREATMENT SYSTEM.  NO PERMIT HAS BEEN ISSUED AND DISCHARGE LIMITS HAVE NOT BEEN
ESTABLISHED.  IT IS PROBABLE THAT THE DISCHARGE LIMITS WILL BE SIMILAR TO THOSE RECENTLY
ESTABLISHED FOR THE AMD 915 FACILITY INCLUDED IN THIS ROD AS TABLE 3.  A DEED RESTRICTION WILL
BE INCLUDED IN THE REMEDY TO PROHIBIT THE INSTALLATION OF ONSITE WELLS UNTIL THE GROUNDWATER
REMEDIATION IS COMPLETED.

4.1.2 SIGNETICS OPERABLE UNIT

4.1.2.1 SIGNETICS INTERIM REMEDIAL MEASURE

CONTAMINATED SOIL HAS BEEN REMOVED FROM THREE SEPARATE LOCATIONS, AN UNDERGROUND SOLVENT STORAGE
TANK LOCATED WEST OF THE 811 E. ARQUES BUILDING, A WASTE WATER NEUTRALIZATION TANK AREA, ALSO
NORTH OF THE 811 E. ARQUES BUILDING, AND SOIL REMOVED DURING THE CONSTRUCTION OF THE EXTRACTION
TRENCH AT SIGNETICS' 440 WOLFE FACILITY.  APPROXIMATELY 4,720 CUBIC YARDS OF SOIL WAS REMOVED
FROM THE AREA OF THE WASTE SOLVENT STORAGE TANK AREA IN 1983.  THE VOLUME REMOVED FROM THE
WASTEWATER TANK AREA IS UNKNOWN, HOWEVER, BASED ON ANALYSES OF SOIL FROM THE EXCAVATION, IT
APPEARS THAT ALL SOIL ABOVE 1 PPM TOTAL VOCS WAS REMOVED FROM THIS AREA.  THE SOIL REMOVED FROM
THE AREA OF THE 440 WOLFE TRENCH IS INSIGNIFICANT AND DOES NOT REPRESENT SOIL REMOVAL FROM A
SOURCE AREA.

PREVIOUS SOIL INVESTIGATIONS HAVE NOT DOCUMENTED A SOURCE AREA FOR THE ELEVATED LEVELS OF
CONTAMINANTS DETECTED IN WELLS NORTH OF THE 811 ARQUES BUILDING.  BASED ON RESULTS OF A 1988
SOIL VAPOR EXTRACTION TEST, THREE ADDITIONAL VAPOR EXTRACTION WELLS WERE INSTALLED IN 1989 AND
THE SYSTEM CONTINUES TO OPERATE.

SIGNETICS OPERATES SIX SEPARATE GROUNDWATER EXTRACTION SYSTEMS IN THE VICINITY OF 811 E. ARQUES
(FIGURE 12).  IN 1982, INITIAL EXTRACTION OF GROUNDWATER IN THE A AQUIFER BEGAN SHORTLY AFTER
THE DISCOVERY OF POLLUTION.  THIS WAS ACCOMPLISHED WITH THE BASEMENT DEWATERING SUMPS
SURROUNDING THE 440 WOLFE BUILDING, DOWNGRADIENT OF 811 E. ARQUES. SIMILAR SYSTEMS ALSO OPERATE
IN THE NORTHERN PORTION OF THE 811 BUILDING AND THE WASTEWATER TREATMENT BUILDING.

THREE OTHER EXTRACTION SYSTEMS WERE DESIGNED AND INSTALLED SPECIFICALLY TO CONTAIN POLLUTED
GROUNDWATER TO THE SIGNETICS PROPERTY.  AN EXTRACTION TRENCH SYSTEM WAS INSTALLED IN THE A
AQUIFER NORTH OF 440 WOLFE ROAD IN 1984 AND OPERATION BEGAN IN 1985.  OPERATION OF THIS TRENCH
HAS BEEN CONTINUOUS WITH THE EXCEPTION OF MAINTENANCE.  DUE TO LOW WATER LEVELS RESULTING FROM
THE DROUGHT AND LONG TERM GROUNDWATER WITHDRAWAL, THE SYSTEM HAS BEEN OPERATING CYCLICALLY.

AN EXTRACTION TRENCH WAS INSTALLED IN THE A AQUIFER NORTH OF THE 811 E. ARQUES BUILDING IN 1984. 
THE INTENT OF THIS TRENCH WAS TO INTERCEPT POLLUTED GROUNDWATER THAT MAY HAVE COME IN CONTACT
WITH THE POLLUTED SOIL REMAINING IN PLACE AT THE 811 SITE.  AFTER AN INITIAL PERIOD OF EFFECTIVE
RECOVERY OF POLLUTED GROUNDWATER, THIS TRENCH BECAME INEFFECTIVE.  THIS IS AGAIN AN EFFECT OF
THE LOW WATER LEVELS RESULTING FROM THE CURRENT DROUGHT.

THE THIRD GROUNDWATER EXTRACTION SYSTEM CONSISTS OF A SERIES OF SIX WELLS NORTH OF THE SIGNETICS
FACILITY AT 815 E. STEWART DRIVE.  THIS SYSTEM WAS INTENDED TO PREVENT FURTHER MIGRATION OF
POLLUTED GROUNDWATER DOWNGRADIENT TO THE NORTH ACROSS THE SIGNETICS PROPERTY BOUNDARY.  THE
SYSTEM CONSISTS OF THREE A AQUIFER WELLS, ONE B1 AQUIFER WELL, AND TWO B2 AQUIFER WELLS. 
OPERATION OF THIS SYSTEM BEGAN IN 1987 AND, WITH THE EXCEPTION OF DOWNTIME FOR MAINTENANCE
OPERATION, HAS BEEN CONTINUOUS TO DATE.  EXTRACTION RATES FROM THE B2 AQUIFER WERE INCREASED IN
1990.



ALL EXTRACTED GROUNDWATER IS TREATED BY A COMMON TREATMENT SYSTEM UTILIZING AIR STRIPPING AND
CARBON ADSORPTION ON AIR STRIPPER OFFGAS AND AS FINAL POLISH ON THE WATER.  THE TREATMENT SYSTEM
IS LOCATED AT THE 440 WOLF ROAD BUILDING.  THE TREATED GROUNDWATER IS CURRENTLY 100 PERCENT
REUSED AS INDUSTRIAL PROCESS WATER OR FOR NONPOTABLE USES.  IN THE EVENT OF TEMPORARY PLANT
SHUTDOWN THE WATER WILL BE DISCHARGED TO SURFACE WATERS FOLLOWING TREATMENT UNDER AN NPDES
DISCHARGE PERMIT.

4.1.2.2 SIGNETICS SELECTED REMEDY

THE SELECTED REMEDY FOR THE SIGNETICS PROPERTY COMBINES SOIL AND GROUNDWATER CLEANUP MEASURES
AND EXPANDS THE EXISTING INTERIM REMEDIAL MEASURE'S SYSTEMS.  GROUNDWATER EXTRACTION FROM THE A
AND B AQUIFERS WILL BE ENHANCED BY THE INSTALLATION OF SOME ADDITIONAL EXTRACTION WELLS AND AN
INCREASED PUMPING RATE AT THE 440 WOLF EXTRACTION TRENCH.  THE SOIL VAPOR EXTRACTION SYSTEM WILL
ALSO BE EXPANDED BY THE ADDITION OF AT LEAST FOUR MORE VAPOR EXTRACTION WELLS.  THE VACUUM PUMPS
AND THE CARBON TREATMENT UNITS WOULD BE EXPANDED TO ACCOMMODATE THE ADDITIONAL WELLS. DEED
RESTRICTIONS WILL PROHIBIT THE INSTALLATION OF DRINKING WATER WELLS UNTIL THE REMEDIATION IS
COMPLETED.

THE DISCHARGE TO SURFACE WATER IS CONTROLLED BY NPDES PERMIT NO. CA0028720.  THE LIMITS FOR THIS
DISCHARGE INCLUDES INSTANTANEOUS MAXIMUM LIMITS FOR SPECIFIC CONTAMINANTS AND LIMITS FOR
RECEIVING WATERS INCLUDING PH, NITROGEN AND DISSOLVED OXYGEN.  THIS PERMIT INCLUDES LIMITS FOR
THE DISCHARGE OF TWO WASTE STREAMS, ONE FROM A REVERSE OSMOSIS TREATMENT SYSTEM USED IN THE
MANUFACTURING PROCESS (WASTE 1) AND THE OTHER (WASTE 2) THE DISCHARGE FROM THE GROUNDWATER
TREATMENT SYSTEM. THE DISCHARGE LIMITS WERE ESTABLISHED FOLLOWING EPA GUIDANCE AND REPRESENT THE
BEST AVAILABLE TECHNOLOGY.  A COMPLETE LIST OF DISCHARGE LIMITS IS INCLUDED AS TABLE 1.

4.1.3 TRW OPERABLE UNIT

4.1.3.1 TRW INTERIM REMEDIAL MEASURE

INTERIM ACTIONS TO DEAL WITH SOIL POLLUTION BEGAN IN 1983 WITH THE REMOVAL OF THE UNDERGROUND
WASTE SOLVENT STORAGE TANK AND SOME ASSOCIATED POLLUTED SOIL.  ADDITIONAL SOIL WAS REMOVED FROM
THIS SAME AREA IN 1984.  ALL THE POLLUTED SOIL COULD NOT BE REMOVED DUE TO THE PROXIMITY OF THE
FOUNDATION OF THE 825 STEWART BUILDING TO THE EXCAVATION.  THE TOTAL SOIL REMOVED FOR OFFSITE
DISPOSAL FROM THE SOLVENT TANK AREAS WAS 120 CUBIC YARDS.  SOIL POLLUTION NEAR THE WASTE SOLVENT
TANK WAS INVESTIGATED AGAIN IN 1988 TO DETERMINE WHAT LEVELS OF SOIL POLLUTION REMAIN IN PLACE
NEAR 825 STEWART.  THE HIGHEST LEVELS OF SOIL POLLUTION SAMPLED IN THE UNSATURATED ZONE BY THIS
INVESTIGATION WERE 4 PPM TOTAL VOCS.  LEVELS OF VOCS FOUND IN THE SATURATED ZONE WERE AS HIGH AS
34 PPM.

INVESTIGATIONS IN THE AREA OF THE UNDERGROUND ACID NEUTRALIZATION SYSTEM AND ITS ASSOCIATED
PIPING SYSTEM WERE COMPLETED IN 1985 AND 1986.  NO VOCS WERE DETECTED IN EITHER AREA, HOWEVER
SOME AREAS OF POSSIBLE METALS POLLUTION WERE LOCATED.

INITIAL ACTIONS TO DEAL WITH GROUNDWATER POLLUTION AT THE TRW OPERABLE UNIT BEGAN IN 1984 WITH
THE INSTALLATION OF AN EDUCTOR IN THE WASTE SOLVENT TANK EXCAVATION.  ADDITIONAL EXTRACTION
WELLS WERE CREATED IN 1984 BY THE CONVERSION OF SOME EXISTING MONITORING WELLS.  GROUNDWATER
EXTRACTION CURRENTLY INVOLVES SEVEN EXTRACTION WELLS, THREE A ZONE WELLS, THREE B1 AQUIFER
WELLS, AND ONE B2 EXTRACTION WELL (FIGURE 13).

THE EXTRACTED GROUNDWATER IS TREATED BY AN AIR STRIPPING SYSTEM AT THE 825 STEWART SITE. 
UNCONTROLLED AIR EMISSIONS ARE CURRENTLY REGULATED BY A BAAQMD PERMIT FOR THIS SITE.  AFTER
TREATMENT, THE WATER IS RELEASED TO CALABAZAS CREEK UNDER AN NPDES PERMIT.

4.1.3.2 TRW SELECTED REMEDY

THE SELECTED REMEDY FOR THE ONSITE PLUME AT TRW CONSISTS OF CONTINUING WITH THE PRESENT
GROUNDWATER EXTRACTION AND AIR STRIPPER TREATMENT SYSTEM.  IF AIR EMISSIONS EXCEED THOSE LEVELS
PERMITTED BY THE BAAQMD, AIR EMISSIONS CONTROL TECHNOLOGY WILL BE ADDED TO THE AIR STRIPPER.
TREATED EFFLUENT WILL CONTINUE TO BE DISCHARGED TO CALABAZAS CREEK UNDER AN NPDES PERMIT.

THE DISCHARGE TO SURFACE WATER IS CONTROLLED BY NPDES PERMIT NO. CA0028886.  THE LIMITS FOR THIS
DISCHARGE INCLUDES INSTANTANEOUS MAXIMUM LIMITS FOR SPECIFIC CONTAMINANTS AND LIMITS FOR



RECEIVING WATERS INCLUDING PH, NITROGEN AND DISSOLVED OXYGEN.  THE DISCHARGE LIMITS WERE
ESTABLISHED FOLLOWING EPA GUIDANCE AND REPRESENT THE BEST AVAILABLE TECHNOLOGY.  A COMPLETE LIST
OF DISCHARGE LIMITS IS INCLUDED AS TABLE 2.

4.1.4 OFFSITE OPERABLE UNIT

4.1.4.1 OFFSITE INTERIM REMEDIAL MEASURE

TWO OFFSITE GROUNDWATER CONTAINMENT EXTRACTION SYSTEMS HAVE BEEN INSTALLED (FIGURE 14).  THE
DUANE AVENUE EXTRACTION SYSTEM, CONSISTING OF NINE EXTRACTION WELLS, IS LOCATED JUST SOUTH OF
DUANE AVENUE, APPROXIMATELY 1200 TO 2100 FEET DOWNGRADIENT (NORTH) OF AMD, SIGNETICS, AND TRW
FACILITIES.  THIS EXTRACTION SYSTEM WAS INSTALLED AND BEGAN OPERATION IN 1986.  THE DUANE AVENUE
SYSTEM EXTRACTS WATER FROM THE A, B1, B2, B3, AND B4 AQUIFERS.

A SECOND EXTRACTION SYSTEM CONSISTING OF FOURTEEN WELLS, ALONG ALVARADO AVENUE, APPROXIMATELY
2700 TO 4300 FEET DOWNGRADIENT (NORTH) OF THE AMD, SIGNETICS AND TRW FACILITIES, WAS COMPLETED
IN 1988.  OPERATION OF THE ALVARADO AVENUE SYSTEM BEGAN IN OCTOBER 1988.  THIS SYSTEM EXTRACTS
WATER FROM THE A, B1 AND B2 AQUIFERS.

ALL EXTRACTED GROUNDWATER IS TRANSFERRED BY A PIPING SYSTEM TO THE AMD 915 DEGUIGNE FACILITY
WHERE THE WATER IS TREATED BY AN AIR STRIPPER FOLLOWED BY A LIQUID-PHASE GAC POLISHER.  ABOUT 30
PERCENT OF THE TREATED WATER IS USED AS PROCESS MAKE-UP WATER BY THE AMD 915 FACILITY AND THE
REMAINDER IS RELEASED TO A STORM DRAIN TRIBUTARY TO CALABAZAS CREEK UNDER AN NPDES PERMIT. 
UNCONTROLLED AIR EMISSIONS ARE CURRENTLY REGULATED BY A BAAQMD PERMIT.

4.1.4.2 OFFSITE SELECTED REMEDY

THE SELECTED REMEDY FOR THE OFFSITE COMMINGLED PLUME INVOLVES THE EXPANSION OF THE CURRENT
EXTRACTION SYSTEM WITH SOME ADDITIONAL WELLS AND A CONTINUATION OF THE CURRENT AIR STRIPPER
TREATMENT SYSTEM.  THE AIR STRIPPER WILL INCLUDE AIR EMISSIONS CONTROL IF EMISSIONS EXCEED
LEVELS PERMITTED BY THE BAAQMD.  TREATED EFFLUENT WILL CONTINUE TO BE REUSED AS MUCH AS POSSIBLE
WITH THE BALANCE BEING RELEASED TO CALABAZAS CREEK UNDER AN NPDES PERMIT.

THE DISCHARGE TO SURFACE WATER IS CONTROLLED BY NPDES PERMIT NO. CA0028797.  THE LIMITS FOR THIS
DISCHARGE INCLUDES INSTANTANEOUS MAXIMUM LIMITS FOR SPECIFIC CONTAMINANTS AND LIMITS FOR
RECEIVING WATERS INCLUDING PH, NITROGEN AND DISSOLVED OXYGEN.  THE DISCHARGE LIMITS WERE
ESTABLISHED FOLLOWING EPA GUIDANCE AND REPRESENT THE BEST AVAILABLE TECHNOLOGY.  A COMPLETE LIST
OF DISCHARGE LIMITS IS INCLUDED AS TABLE 3.

4.2 ROLE OF THE RESPONSE ACTION

THE PURPOSE OF THE ACTIONS AT AMD/SIGNETICS/TRW IS TO CONTROL THE MIGRATION OF POLLUTED
GROUNDWATER FROM THE SITES AND TO CAPTURE AND REMEDIATE EXISTING CONTAMINATED GROUNDWATER.  THE
INTENT OF THESE ACTIONS IS TO EXPEDITE CLEANUP OF GROUNDWATER AT THESE SITES AND TO PREVENT
FURTHER MOVEMENT OF CONTAMINATED GROUNDWATER DOWNGRADIENT AND POTENTIAL VERTICAL MIGRATION INTO
AQUIFERS THAT CURRENTLY SERVE AS DRINKING WATER SOURCES.

THE IRMS FOR GROUNDWATER HAVE CONTAINED THE GROUNDWATER CONTAMINATION PLUME TO THE SITES AND
GREATLY LIMITED THE LEADING EDGE IN THE OFFSITE AREA.  VERTICAL MIGRATION HAS BEEN LIMITED AND
THE TOXICITY, MOBILITY, AND VOLUME OF CONTAMINANTS HAVE BEEN REDUCED.  THE FINAL GOAL OF THIS
RESPONSE ACTION IS TO ALLOW THE FUTURE USE OF THE SHALLOW GROUNDWATER AS A POSSIBLE SOURCE OF
DRINKING WATER.

#SSC
5.0 SUMMARY OF SITE CHARACTERISTICS

5.1 SOURCES OF CONTAMINATION

5.1.1 AMD SOURCE INVESTIGATION

TWO POSSIBLE SOURCES OF POLLUTION HAVE BEEN IDENTIFIED AT THE AMD 901/902 OU.  THESE INCLUDE
ACID NEUTRALIZATION SYSTEMS SOUTH OF THE AMD 902 BUILDING AND NORTH OF AMD 901 (FIGURE 8). 
ADDITIONAL INVESTIGATION OF SOURCE AREA SOIL WAS COMPLETED IN 1988.  THIS INVESTIGATION



CONFIRMED THE PRESENCE OF POLLUTED SOIL BENEATH THE EXCAVATION FOR THE ACID NEUTRALIZATION
SYSTEM REMOVED NEAR THE AMD 901 BUILDING.  THE MAXIMUM CONCENTRATIONS DETECTED IN SOIL INCLUDE
242,000 UG/L OF 1,2-DICHLOROBENZENE (DCB), 35,000 UG/L OF TETRACHLOROETHYLENE (PCE), 80,000 UG/L
OF TCE, AND 72 UG/L OF 1,1-DICHLOROETHYLENE (1,1-DCE).  THE ESTIMATED VOLUME OF SOIL REMAINING
IN THIS AREA CONTAINING LEVELS OF TOTAL VOCS HIGHER THAN 1 PPM IS 37 CUBIC YARDS.

AN ACID NEUTRALIZATION SYSTEM WAS ALSO REMOVED FROM THE VICINITY OF AMD 902 IN 1984.  THE
MAXIMUM CONCENTRATION OF SOIL POLLUTION DETECTED DURING THE INVESTIGATION OF THE NEUTRALIZATION
SYSTEM WAS 1200 UG/KG OF TCE, DIRECTLY BENEATH THE FORMER TANK LOCATION.  NO OTHER SOIL
POLLUTION ABOVE 100 UG/KG WAS DETECTED DURING THIS REMOVAL ACTION.  BASED ON ANALYSIS OF SOIL
FOLLOWING THE EXCAVATION AND CONCENTRATIONS OF POLLUTANTS IN GROUNDWATER IN THE AREA OF THE
EXCAVATION NO ADDITIONAL INVESTIGATION OF THE AMD 902 SOURCE AREA WAS REQUIRED.

A SOIL GAS SURVEY WAS COMPLETED AROUND THE AMD 901/902 BUILDINGS IN OCTOBER 1989 TO ESTIMATE THE
POSSIBLE EXTENT OF SOIL CONTAMINATION AND TO ATTEMPT TO LOCATE ANY UNDOCUMENTED SOURCE AREAS. 
TCE WAS THE PREDOMINANT CONTAMINANT IN VADOSE ZONE SOIL GAS RANGING AS A HIGH AS 350 UG/L AND
AVERAGING 63 UG/L IN 19 OUT OF 20 SAMPLE LOCATIONS.  THE DISTRIBUTION OF SOIL GAS CONTAMINATION
WAS NOT INDICATIVE OF ADDITIONAL SOURCE AREAS.

5.1.2 SIGNETICS SOURCE INVESTIGATION

FOLLOWING THE DISCOVERY OF THE LEAK IN THE WASTE SOLVENT TANK WEST OF THE 811 E. ARQUES BUILDING
A SYSTEMATIC REVIEW OF POTENTIAL SOURCE AREAS WAS COMPLETED.  FIVE POSSIBLE SOURCE AREAS WERE
INVESTIGATED IN DETAIL AND A MORE WIDE RANGING SOIL GAS SURVEY WAS COMPLETED IN AN ATTEMPT TO
LOCATE A POSSIBLE UNKNOWN SOURCE.  THE AREAS INVESTIGATED INCLUDE THE FORMER UNDERGROUND WASTE
SOLVENT STORAGE TANK, THE 440 WOLFE FACILITY, MAIN CAMPUS DIESEL TANKS, MAIN CAMPUS WASTEWATER
NEUTRALIZATION TANKS, AND THE FORMER LOCATION OF WASTEWATER NEUTRALIZATION TANKS NORTH OF THE
811 ARQUES FACILITY.  IN ADDITION A SOIL GAS SURVEY WAS COMPLETED IN THE VICINITY OF THE 815
STEWART DRIVE BUILDING.

THE RESULTS OF THESE INVESTIGATIONS HAVE IDENTIFIED TWO PROBABLE SOURCE AREAS OF VOLATILE
ORGANIC CHEMICALS (VOCS) WITHIN THE SIGNETICS OU, THE FORMER UNDERGROUND WASTE SOLVENT TANK AREA
AND THE FORMER 811 ARQUES WASTEWATER NEUTRALIZATION TANK AREA (FIGURE 9).  BASED ON THE RESULTS
OF THESE INVESTIGATIONS OTHER SOURCE AREAS ARE NOT ANTICIPATED.

5.1.3 TRW SOURCE INVESTIGATION

TWO POSSIBLE SOURCES OF POLLUTION HAVE BEEN IDENTIFIED AT TRW.  THESE INCLUDE AN ACID
NEUTRALIZATION SYSTEM AND AN UNDERGROUND SOLVENT STORAGE TANK AREA (FIGURE 10).  INITIAL SOIL
POLLUTION INVESTIGATIONS FOCUSED ON THE AREA NEAR THE UNDERGROUND SOLVENT WASTE STORAGE TANK IN
1983. ADDITIONAL SOIL SAMPLES WERE COLLECTED IN JULY OF 1984; THE SOIL IN THESE SAMPLES
CONTAINED A VARIETY OF VOCS INCLUDING TRICHLOROETHYLENE (TCE), TETRACHLOROETHYLENE (PCE), AND
1,2-DICHLOROETHYLENE (1,2-DCE). THE WASTE SOLVENT STORAGE TANK AND SOME ASSOCIATED SOIL WAS
REMOVED IN 1983.  ADDITIONAL SOIL REMOVAL WAS COMPLETED IN 1984.  THE EXCAVATION WAS EXPANDED TO
THE LIMITS ALLOWED BY THE PROXIMITY OF THE BUILDING. THIS AREA WAS IDENTIFIED AS A POINT SOURCE
FOR CHEMICALS THAT RESULTED IN GROUNDWATER POLLUTION.

ADDITIONAL INVESTIGATION WAS COMPLETED IN 1988, AS REQUIRED UNDER RWQCB ORDER 88-015, SINCE SOME
CONTAMINATED SOIL WAS LEFT IN PLACE NEAR THE FORMER LOCATION OF THE UNDERGROUND WASTE SOLVENT
STORAGE TANK.  THE MAXIMUM CONCENTRATION OF TOTAL VOCS DETECTED IN THE VADOSE ZONE NEAR THE
SOLVENT STORAGE TANK WAS ABOUT 4 PPM.

5.2 DESCRIPTION OF CONTAMINATION

5.2.1 SOIL INVESTIGATIONS

5.2.1.1 AMD OPERABLE UNIT

SOIL POLLUTION WAS THE HIGHEST NEAR THE AMD 901 ACID NEUTRALIZATION SYSTEM.  DURING REMOVAL OF
THE SYSTEM, SOIL WITH UP TO 186,000 UG/KG OF TRICHLOROETHYLENE (TCE) WAS EXCAVATED.  DUE TO
PROXIMITY OF THE BUILDING NOT ALL OF THE POLLUTED SOIL COULD BE REMOVED FROM THE SOUTHERN
PORTION OF THE EXCAVATION.



AN ACID NEUTRALIZATION SYSTEM WAS ALSO REMOVED FROM THE VICINITY OF AMD 902 IN 1984.  THE
MAXIMUM CONCENTRATION OF SOIL POLLUTION DETECTED DURING THE INVESTIGATION OF THE NEUTRALIZATION
SYSTEM WAS 1200 UG/KG OF TCE, DIRECTLY BENEATH THE FORMER TANK LOCATION.  NO OTHER SOIL
POLLUTION ABOVE 100 UG/KG WAS DETECTED DURING THIS REMOVAL ACTION.  BASED ON ANALYSIS OF SOIL
FOLLOWING THE EXCAVATION AND CONCENTRATIONS OF POLLUTANTS IN GROUNDWATER IN THE AREA OF THE
EXCAVATION NO ADDITIONAL INVESTIGATION OF THE AMD 902 SOURCE AREA WAS REQUIRED.

5.2.1.2 SIGNETICS OPERABLE UNIT

INITIAL INVESTIGATION OF SOIL POLLUTION BEGAN IN 1982 FOLLOWING THE REPORT OF A LEAK IN AN
UNDERGROUND SOLVENT STORAGE TANK.  ANALYSES OF SOIL SAMPLES FROM THIS INITIAL PHASE OF
INVESTIGATION INDICATED THAT ONSITE SOIL WAS POLLUTED WITH UP TO 8100 PPB TCE, 16,400 PPB
1-,1-,1-TRICHLOROETHANE (TCA), 18,100 PPB XYLENE, AND 79,000 PPB BUTYL ACETATE.

SOIL SAMPLES WERE COLLECTED FROM THE BASE OF THE EXCAVATION AT VARIOUS TIMES IN 1982.  THIS
FOLLOW-UP INVESTIGATION OF POLLUTED SOIL REMAINING IN PLACE AFTER THE REMOVAL OF THE SOLVENT
STORAGE TANK DETECTED A VARIETY OF ORGANIC SOLVENTS.  THE GREATEST CONCENTRATIONS DETECTED WERE
FOR TCE AT 63,000 PPB, TCA AT 1,700,000 PPB AND PCE AT 1,000,000 PPB.

THE INITIAL TANK EXCAVATION WAS UTILIZED AS PART OF A LARGER EXCAVATION FOR THE INSTALLATION OF
A NEW SUBSURFACE WASTEWATER TREATMENT PLANT. PRIOR TO BEGINNING THE LARGER EXCAVATION, A SERIES
OF BORINGS WAS MADE THROUGHOUT THE PLANNED EXCAVATION AREA.  THE BORINGS EXTENDED THROUGH THE
VADOSE ZONE INTO THE SATURATED ZONE AT DEPTHS OF 18 TO 19.5 FEET. SEVERAL SOIL "HOTSPOTS" WERE
IDENTIFIED.  THE MAXIMUM CONTAMINATION THAT WAS DETECTED WAS IN BORING S-54 WITH 6,700 PPB OF
TCE, 12,000 PPB OF TCA, AND 23,000 PPB OF PCE.  THE EXCAVATION REMOVED SOIL INTO THE SATURATED
ZONE, AT A DEPTH OF ABOUT 20 FEET.  BASED ON THE ANALYSIS OF SOIL SAMPLES FROM THE BORINGS THIS
EXCAVATION SHOULD HAVE REMOVED ALL VADOSE ZONE SOIL CONTAINING VOCS GREATER THAN 1 PPM TOTAL
VOCS. HOWEVER, BASED ON THE ABSENCE OF VERIFICATION SAMPLES FROM THE CONSTRUCTION EXCAVATION,
ADDITIONAL A ZONE GROUNDWATER MONITOR WELLS WERE INSTALLED IN 1989 DOWNGRADIENT OF THE
EXCAVATION.  LOW LEVELS OF VOCS (19 PPB TCE) HAVE BEEN DETECTED IN THESE WELLS.  THESE LEVELS
ARE PROBABLY NOT INDICATIVE OF REMAINING SOIL CONTAMINATION IN THIS AREA.

5.2.1.3 TRW OPERABLE UNIT

INITIAL SOIL POLLUTION INVESTIGATIONS FOCUSED ON THE AREA NEAR THE UNDERGROUND SOLVENT WASTE
STORAGE TANK IN 1983.  ADDITIONAL SOIL SAMPLES WERE COLLECTED IN JULY OF 1984; THE SOIL IN THESE
SAMPLES CONTAINED A VARIETY OF VOCS INCLUDING TRICHLOROETHYLENE (TCE), TETRACHLOROETHYLENE
(PCE), AND 1,2-DICHLOROETHYLENE (1,2-DCE).  THE WASTE SOLVENT STORAGE TANK AND SOME ASSOCIATED
SOIL WAS REMOVED IN 1983.  ADDITIONAL SOIL REMOVAL WAS COMPLETED IN 1984.  THE EXCAVATION WAS
EXPANDED TO THE LIMITS ALLOWED BY THE PROXIMITY OF THE BUILDING.  THIS AREA WAS IDENTIFIED AS A
POINT SOURCE FOR CHEMICALS THAT RESULTED IN GROUNDWATER POLLUTION.

ADDITIONAL INVESTIGATION WAS COMPLETED IN 1988, AS REQUIRED UNDER RWQCB ORDER 88-015, SINCE SOME
CONTAMINATED SOIL WAS LEFT IN PLACE NEAR THE FORMER LOCATION OF THE UNDERGROUND WASTE SOLVENT
STORAGE TANK.  THE MAXIMUM CONCENTRATION OF TOTAL VOCS DETECTED IN THE VADOSE ZONE NEAR THE
SOLVENT STORAGE TANK WAS ABOUT 4 PPM.  THE MAXIMUM CONCENTRATION OF TOTAL VOCS IN SATURATED ZONE
SOIL IN THIS AREA WAS APPROXIMATELY 34 PPM. BASED ON THESE ESTIMATES, AND MAKING LIBERAL
ASSUMPTIONS REGARDING CONCENTRATION AND VOLUME, IT IS ESTIMATED THAT THE VADOSE AND SATURATED
SOILS IN THIS AREA CONTAIN AT MOST THREE POUNDS OF TCE.

SOIL INVESTIGATION NEAR AN UNDERGROUND, ACID NEUTRALIZATION SYSTEM (ANS) WAS ALSO CARRIED OUT
DURING THE CLOSURE OF THE SYSTEM IN 1986.  SOME SOIL SAMPLES CONTAINED ELEVATED LEVELS OF
METALS, HOWEVER NO ELEVATED LEVELS OF VOCS WERE DETECTED DURING THIS INVESTIGATION.  THIS AREA
IS NOT CONSIDERED A SOURCE AREA FOR POLLUTANTS CURRENTLY DETECTED IN THE GROUNDWATER. EXTRACTION
TESTS ON SOIL FROM THE ANS EXCAVATION AREA INDICATE THAT THE INORGANICS WOULD NOT BE EXPECTED TO
IMPACT GROUNDWATER.

THE REMAINING SOIL CONTAMINATION IS MINIMAL AND OCCURS AT DEPTHS GREATER THAN TEN FEET.  THE
MAXIMUM VADOSE ZONE CONTAMINATION IS ABOUT 4 PPM. WITH CURRENT TECHNOLOGY IT IS NOT POSSIBLE TO
SEPARATE THE HIGHER LEVELS OF SOIL CONTAMINATION IN THE SATURATED ZONE SOIL FROM THE GROUNDWATER
CONTAMINATION.  HOWEVER THE REMAINING SOIL CONTAMINATION DOES NOT PRESENT ANY KNOWN IMPACTS THAT
WILL NOT BE REMEDIATED BY THE GROUNDWATER EXTRACTION SYSTEM.



5.2.2 GROUNDWATER INVESTIGATIONS

5.2.2.1 AMD OPERABLE UNIT

THE INITIAL GROUNDWATER MONITOR WELLS WERE INSTALLED IN 1983 FOLLOWING THE EXCAVATION OF THE AMD
901 ANS.  ADDITIONAL WELLS HAVE BEEN INSTALLED EACH YEAR THROUGH 1989.  CURRENTLY THERE ARE 30
MONITORING WELLS AND 6 EXTRACTION WELLS AT THE AMD 901/902 SITE.  SAMPLING OF THE AMD 901/902
WELL FIELD WAS MONTHLY FROM MARCH 1985 THROUGH FEBRUARY 1986, AND BIMONTHLY UNTIL 1988.  THE
SAMPLE PLAN HAS CALLED FOR QUARTERLY MONITORING OF SELECTED WELLS SINCE 1988.

BASED ON THIS GROUNDWATER DATA TCE IS THE MOST COMMON POLLUTANT AND HAS BEEN USED AS AN
INDICATOR FOR GROUNDWATER POLLUTION AT AMD 901/902. INITIAL LEVELS OF GROUNDWATER POLLUTION AT
THIS SITE WERE AS HIGH AS 100 PPM OF TCE WITH TOTAL VOCS AS HIGH AS 1000 PPM PRIOR TO THE POINT
SOURCE REMOVAL IN 1983.  THE HIGHEST CURRENT LEVELS OF GROUNDWATER POLLUTION ARE ABOUT 1 PPM TCE
FOR THE ONSITE AREA.  CURRENTLY THE ONSITE POLLUTION EXTENDS TO A DEPTH OF UP TO 65 FEET.

5.2.2.2 SIGNETICS OPERABLE UNIT

GROUNDWATER POLLUTION BY VOCS WAS DETECTED DURING THE INITIAL INVESTIGATION IN 1982.  MONITORING
HAS BEEN CONTINUOUS FOR SELECTED WELLS ON AT LEAST A QUARTERLY BASIS SINCE 1982.  GROUNDWATER
POLLUTION HAS SPREAD THROUGH THE UPPER FOUR AQUIFERS.  ADDITIONAL WELLS WERE INSTALLED IN 1989
TO PROVIDE ADDITIONAL CHARACTERIZATION OF THE EXTENT OF VERTICAL POLLUTION.  THE TOTAL NUMBER OF
MONITOR WELLS INSTALLED IN FIVE WATER BEARING ZONES AT THE SIGNETICS OU IS 96. THE DOWNGRADIENT
AND LATERAL EXTENT OF CONTAMINATION OF GROUNDWATER CONTAMINATION AT THE SIGNETICS OU IS
DIFFICULT TO QUANTIFY DUE TO THE COMMINGLING BOTH LATERALLY AND DOWNGRADIENT.

THE HIGHEST INITIAL CONCENTRATIONS OF TCE DETECTED IN THE A AQUIFER WAS 34,000 UG/L IN 1982 IN
WELL S049A.  THE HIGHEST CONCENTRATION OF TCE IN THE A AQUIFER IN OCTOBER 1990 WAS 22,000 UG/L
IN WELL S091A WITH GROUNDWATER FROM WELL S049A CONTAINING 12,000 UG/L TCE.  THE CONCENTRATION IN
WELL S091A IS AN HISTORIC LOW FOR TCE IN GROUNDWATER FROM THAT WELL.

THE HIGHEST INITIAL CONCENTRATION OF TCE IN THE B1 AQUIFER WAS 2600 UG/L IN 1982 IN WELL S048B1
AND 25,000 UG/L IN 1983 IN WELL S075B1. CURRENTLY THE HIGHEST CONCENTRATION OF TCE IN THE B1
AQUIFER IS 20,000 UG/L AT WELL S065B1.  THE HIGHEST CONCENTRATION OF TCE IN THE B2 AQUIFER WAS
13,000 UG/L AT WELL S048B2 IN 1986, 20,000 UG/L IN 1988, AND 8800 UG/L AT THE SAME WELL.  THE
HIGHEST INITIAL CONCENTRATION OF TCE IN THE B3 AQUIFER WAS 25,000 UG/L OF TCE IN WELL S101B3 IN
1986.  CURRENTLY THE HIGHEST CONCENTRATION OF TCE IN THE B3 IS 740 UG/L, ALSO MEASURED IN WELL
S101B3.  THE MAXIMUM CONCENTRATION IN OCTOBER 1990 IN AN ONSITE B4 AQUIFER WELL AT 811 E. ARQUES
WAS 13 UG/L.  THIS IS THE FIRST OCCURRENCE OF A CHEMICAL OF CONCERN ABOVE DRINKING WATER
STANDARDS IN AN ONSITE B-4 AQUIFER WELL.

THE CURRENT VOLUME OF CONTAMINATED GROUNDWATER IN THE A AQUIFER IS ESTIMATED TO BE 1,353,600
CUBIC FEET (10,125,631 GALLONS) AND 10,516,500 CUBIC FEET (78,668,883 GALLONS) IN THE B AQUIFER. 
THIS ESTIMATE IS BASED ON THE SURFACE AREA OF THE SIGNETICS OU AND AVERAGE SATURATED THICKNESSES
FOR THE INDIVIDUAL AQUIFER ZONES.

5.2.2.3 TRW OPERABLE UNIT

THE INITIAL GROUNDWATER MONITOR WELLS WERE INSTALLED AT THIS SITE BY TRW IN 1983, WITH
ADDITIONAL WELLS INSTALLED IN 1984, 1986 AND 1989.  THERE ARE TWENTY-FIVE MONITORING WELLS
LOCATED WITHIN THE TRW OPERABLE UNIT. THIS INCLUDES WELLS INSTALLED BY AMD AND SIGNETICS AS PART
OF THE RI. MONITORING OF WATER LEVELS AND CONTAMINATION HAS BEEN CARRIED OUT ON AT LEAST A
QUARTERLY BASIS FOR SELECTED WELLS SINCE AT LEAST 1986.  BASED ON THIS DATA THE DOMINANT VOC IN
THE GROUNDWATER IS TCE, ALTHOUGH 1,2-DCE, FREON 113, AND PCE ARE ALSO FREQUENTLY DETECTED.

THE HIGHEST INITIAL LEVELS OF TCE IN THE GROUNDWATER WERE DETECTED IN WELL T-2A.  THE HIGHEST
CONCENTRATIONS OF VOCS IN THE A AQUIFER IN 1990 WERE MEASURED IN GROUNDWATER FROM WELLS T-9A AND
T-7A (SEE APPENDIX 1, FIGURE 4), WITH THE MOST RECENT CONCENTRATIONS BEING APPROXIMATELY 2,300
AND 1,700 UG/L, RESPECTIVELY.  CONTAMINANT CONCENTRATIONS IN THESE WELLS MAY BE INFLUENCED BY
MIGRATION FROM OFFSITE SOURCES.  THEREFORE THESE WELLS MAY NOT BE REPRESENTATIVE OF A ZONE
CONTAMINATION AT THE TRW OU. WELL T-2A (FIGURE 13), AN EXTRACTION WELL DOWNGRADIENT OF THE
SOURCE AREA, DETECTED ABOUT 100 UG/L OF TCE AND 200 UG/L OF TOTAL VOCS IN THE OCTOBER 1990
SAMPLING.  GROUNDWATER POLLUTION IN THE DEEPER AQUIFERS WAS ORIGINALLY THE MOST CONCENTRATED IN



WELL T-2B.  CURRENTLY THE HIGHEST TCE CONCENTRATION IN ONSITE WELLS IS IN WELL T-2B AN
EXTRACTION WELL IN AQUIFER B1, WITH A CONCENTRATION OF 19,000 UG/L.  HIGH LEVELS OF VINYL
CHLORIDE (7800 UG/L) ARE ALSO DETECTED IN WELL T-2B.

5.2.2.4 OFFSITE OPERABLE UNIT

IT WAS DETERMINED IN 1984 THAT GROUNDWATER POLLUTION HAD MIGRATED NORTH, DOWNGRADIENT FROM POINT
SOURCES AT TRW (FEI) MICROWAVE, 825 STEWART, AND SIGNETICS 811 ARQUES FACILITIES.  INITIAL
INVESTIGATION BEGAN IN SEPTEMBER 1984.  SEVERAL PHASES OF INVESTIGATION INCLUDING TWO SOIL GAS
SURVEYS AND THE INSTALLATION OF 83 MONITOR WELLS, 23 EXTRACTION WELLS, AND 22 PIEZOMETERS. 
ADDITIONAL PILOT AND SOIL BORINGS WERE ALSO COMPLETED.

OFFSITE THE POLLUTION EXTENDS DOWNGRADIENT TO THE NORTH FOR APPROXIMATELY 4000 FEET AND TO A
MAXIMUM LATERAL EXTENT OF ABOUT 1600 FEET.  CONTAMINANTS HAVE BEEN DETECTED TO A DEPTH OF UP TO
100 FEET IN THE B4 ZONE.  ADDITIONAL MONITOR WELLS WILL BE REQUIRED AT THE DISTAL EDGE OF THE
PLUME TO DEFINE THE CURRENT EXTENT OF THE CONTAMINATION PLUME.  THE PATTERN OF VERTICAL
CONTAMINATION GENERALLY REPRESENTS THE STANDARD MODEL FOR CONTAMINANTS THAT ARE HEAVIER THAN
WATER, IN THAT THE DEPTH OF CONTAMINATION INCREASES WITH DISTANCE FROM THE SOURCE AREA.

THE CURRENT VOLUME OF CONTAMINATED GROUNDWATER IN THE A AQUIFER IN THE OFFSITE OU IS ESTIMATED
TO BE 1,490,600 CUBIC FEET (11,145,974 GALLONS) AND 41,140,000 CUBIC FEET (307,748,571 GALLONS)
IN THE B AQUIFER.  THIS ESTIMATE IS BASED ON THE SURFACE AREA OF THE OFFSITE OU AND AVERAGE
SATURATED THICKNESSES FOR THE INDIVIDUAL AQUIFER ZONES.

5.2.3 AIR INVESTIGATIONS

5.2.3.1 AMD 901/902 OPERABLE UNIT

AS PART OF THE INTERIM REMEDIAL ACTION FOR GROUNDWATER, AN AIR STRIPPER IS IN PLACE AT THE AMD
901/902 OU.  THIS AIR STRIPPER HAS A CARBON UNIT FILTERING THE AIR EFFLUENT.  CURRENT AIR
EMISSIONS ARE VERY LIMITED AND APPROXIMATELY 4.6 X (10-3) POUNDS PER DAY OF TCE IS RELEASED INTO
THE AMBIENT AIR.  IN REVIEWING THE ORIGINAL PERMIT APPLICATION IN 1985 THE BAAQMD ESTIMATED THE
RISK RELATED TO THE CHEMICAL RELEASES FROM THE AMD AIR STRIPPER TO BE 1.6 X (10-6).  IT IS
UNCLEAR IF THIS EVALUATION WAS MADE WITH THE ACTIVATED CARBON TREATMENT OF THE AIR EFFLUENT IN
PLACE. WHAT IS CERTAIN IS THAT EFFLUENT CONCENTRATION HAS DECLINED SINCE THE ORIGINAL PERMIT TO
OPERATE WAS ISSUED IN 1986.  THIS DECLINE WOULD RESULT IN DECREASED EMISSION FROM THE AIR
STRIPPER WITH AN ATTENDANT DECREASE IN RISK.  THE SPENT CARBON IS REMOVED FOR OFFSITE TREATMENT
AND DISPOSAL.

VOLATILIZATION OF GROUNDWATER CONTAMINANTS FROM THE SUBSURFACE WAS NOT INVESTIGATED FOR THE AMD
901/902 OU SINCE NO CURRENT RESIDENTIAL PROPERTY EXISTS ABOVE OR ADJACENT TO THE PLUME WITHIN
THIS OPERABLE UNIT.  THE SITE IS COMPLETELY PAVED OR COVERED BY STRUCTURES WITH ACTIVE
VENTILATION SYSTEMS.  THE PAVING MAY LIMIT THE MIGRATION OF CONTAMINANTS AND THE ACTIVE
VENTILATION SYSTEMS WILL LIMIT THE CONCENTRATION OF CONTAMINANTS IN INDOOR AIR.  A REVIEW OF
THIS EXPOSURE PATHWAY WILL BE CONDUCTED TO DETERMINE THE IMPACT ON FUTURE POTENTIAL RESIDENTS AT
THE FIVE YEAR REVIEW PERIOD.

CONSIDERATION OF WORKER SAFETY IN THE 901 FACILITY DUE TO THE POSSIBLE OFF-GASSING OF VOCS FROM
CONTAMINATED SOIL BENEATH THE AMD 901 BUILDING WAS INVESTIGATED DUE TO AGENCY COMMENTS (APPENDIX
A).  THIS WAS NOT PART OF THE RI/FS AND THESE CONCERNS ARE CONSIDERED MORE APPROPRIATE FOR
REGULATION AND EVALUATION BY CALIFORNIA OCCUPATIONAL HEALTH AND SAFETY ASSOCIATION (CAL-OSHA).

MODELING THAT WAS DONE TO ESTIMATE MIGRATION OF VAPORS FROM GROUNDWATER IN THE OFFSITE OU WOULD
NOT APPLY TO EXPOSURES IN THE 901 FACILITY FOR SEVERAL REASONS.  THE MODEL ASSUMES THAT THE
STRUCTURE HAS A BASEMENT, CRAWL SPACE, OR A PERIMETER CRACK TO ALLOW INFILTRATION OF THE VAPORS.
THE AMD 901 IS CONSTRUCTED ON A CONCRETE SLAB AND NO EXTENSIVE CRACKING OF THE SLAB HAS BEEN
OBSERVED.  ANOTHER COMPONENT OF THE MODEL IS THAT 100 PERCENT INFILTRATION IS ASSUMED AND A
LIMITED NUMBER OF AIR EXCHANGES PER HOUR OCCURS IN THE AVERAGE HOME.  THESE TWO FACTORS ARE
MAJOR COMPONENTS IN THE PROCESS OF RELEASES OF CONTAMINANTS FROM SOIL POSSIBLY GETTING TRAPPED
AND CONCENTRATED IN INDOOR AIR.

AS PART OF THE FACILITY OPERATION ALL AREAS OF THE BUILDING HAVE ACTIVE VENTILATION SYSTEMS
WHICH RESULT IN A GREATLY INCREASED AIR EXCHANGE RATES AND POSITIVE PRESSURE.  THE ACTIVE



VENTILATION WOULD RESULT IN THE REMOVAL OF CONTAMINANTS AS THEY ENTER THE INDOOR SPACE AND THE
POSITIVE PRESSURE WOULD REDUCE THE INFILTRATION RATE.  THESE TWO FACTORS IN COMBINATION WOULD
ACT TO LIMIT THE POSSIBILITY OF THE VAPORS ENTERING OR BECOMING CONCENTRATED IN INDOOR AIR IN A
SEMICONDUCTOR MANUFACTURING FACILITY.  ACTIVE VENTILATION SYSTEMS, SEALING OF SLABS OR BELOW
GROUND PORTIONS OF STRUCTURE, AND MAINTENANCE OF POSITIVE PRESSURE ARE MAJOR COMPONENTS OF
SYSTEMS DESIGNED FOR REMEDIATION OF INDOOR AIR CONTAMINATION.

IN RESPONSE TO AGENCY CONCERN AMD SAMPLED AIR IN THE INTERIOR OF THE 901 FACILITY WITH A
PHOTOIONIZATION DETECTOR (PID).  PIDS ARE NOT CHEMICAL SPECIFIC, IN THAT THEY WILL NOT INDICATE
WHAT CHEMICAL IS BEING DETECTED, ONLY AN APPROXIMATE CONCENTRATION OF CHEMICALS IN VAPOR.  THE
DETECTION LIMIT FOR THIS METHOD IS BETWEEN 0.5 PART PER MILLION (PPM) AND 1 PPM.  ALL READINGS
WERE BELOW THE DETECTION LIMIT.  TO CONFIRM THESE RESULTS SUMMA CANISTERS OF INDOOR AND OUTDOOR
AMBIENT AIR WERE COLLECTED AND ANALYZED.  THESE RESULTS INDICATE THAT THE CHEMICALS PRESENT AT
HIGH CONCENTRATIONS IN THE CONTAMINATED SOIL, 1,1-DICHLOROETHYLENE (DCE), TRICHLORETHYLENE
(TCE), TETRACHLOROETHYLENE (PCE) AND DICHLOROBENZENE (DCB), ARE NOT PRESENT ABOVE 0.25 PART PER
BILLION (PPB).  THE WORKER SAFETY REGULATIONS INCLUDE ALLOWABLE EXPOSURE FOR THESE CHEMICALS
FROM 25 TO 200 PPM.  THESE ABOVE FACTORS ALL CONTRIBUTE TO THE CONCLUSION THAT WORKER EXPOSURE
TO INDOOR AIR CONTAMINATED BY VAPORS MIGRATING FROM CONTAMINATED SOIL IS NOT A SIGNIFICANT RISK
AT THE AMD 901 FACILITY.

5.2.3.2 SIGNETICS OPERABLE UNIT

AS PART OF THE INTERIM REMEDIAL ACTION FOR GROUNDWATER THREE AIR STRIPPERS ARE IN PLACE AT THE
SIGNETICS OU.  THE AIR STRIPPERS ARE OPERATED IN SEQUENCE WITH THE TOTAL FLOW BEING FED TO ONE
LARGE DIAMETER STRIPPING TOWER, THE WATER IS THEN CAPTURED AND THE VOLUME IS SPLIT BETWEEN THE
TWO REMAINING TOWERS.  THE FIRST AIR STRIPPER IN THE SEQUENCE HAS TWO PARALLEL LINES OF ELEVEN
150-POUND DRUMS OF GRANULAR ACTIVATED CARBON.  IT IS ESTIMATED THAT THE PRIMARY AIR STRIPPER
REMOVES ABOUT 99 PERCENT OF THE TOTAL VOCS IN THE INFLUENT.  THE VAPOR PHASE CARBON SYSTEM
REDUCES AIR EMISSION RISK BY OVER 90 PERCENT.  THE SECOND SET OF AIR STRIPPERS REDUCES THE
REMAINING 1 PERCENT OF THE VOCS BY AN ADDITIONAL 88 PERCENT TO ABOUT 1 UG/L IN THE TREATED
GROUNDWATER EFFLUENT.  UNDER REGULATION OF A BAAQMD PERMIT TO OPERATE, THE AIR STRIPPER SYSTEM
IS LIMITED TO A MAXIMUM RELEASE OF 0.52 POUNDS PER DAY OF VOCS TO THE ATMOSPHERE.  THE SPENT
VAPOR PHASE CARBON IS REMOVED FOR OFFSITE TREATMENT AND DISPOSAL.

THE RISK RELATED TO THIS RELEASE FROM THE AIR STRIPPERS WAS EVALUATED AFTER THE COMPLETION OF
THE FS.  THIS RISK WAS EVALUATED USING A SCREENING LEVEL MODEL.  THE MAXIMUM CONCENTRATION
PREDICTED BY THE MODEL WAS 0.434 UG/L.  THIS WOULD RESULT IN AN ESTIMATED INCREASED CANCER RISK
OF APPROXIMATELY 1 X (10-6).  NON-CARCINOGENIC EFFECTS WERE ALSO EVALUATED FOR THIS RELEASE AND
NONE WOULD BE PREDICTED FROM THE EXPOSURE TO THE MAXIMUM CONCENTRATIONS RESULTING FROM THE AIR
STRIPPER DISCHARGE.

VOLATILIZATION OF GROUNDWATER CONTAMINANTS FROM THE SUBSURFACE WAS NOT INVESTIGATED FOR THE
SIGNETICS OU SINCE NO CURRENT RESIDENTIAL PROPERTY EXISTS ABOVE OR ADJACENT TO THE PLUME WITHIN
THIS OPERABLE UNIT.  THE SITE IS COMPLETELY PAVED OR COVERED BY STRUCTURES WITH ACTIVE
VENTILATION SYSTEMS.  THE PAVING MAY LIMIT THE MIGRATION OF CONTAMINANTS AND THE ACTIVE
VENTILATION SYSTEMS WILL LIMIT THE CONCENTRATION OF CONTAMINANTS IN INDOOR AIR.  A REVIEW OF
THIS EXPOSURE PATHWAY WILL BE CONDUCTED TO DETERMINE THE IMPACT ON FUTURE POTENTIAL RESIDENTS AT
THE FIVE YEAR REVIEW PERIOD.

5.2.3.3 TRW OPERABLE UNIT

AS PART OF THE INTERIM REMEDIAL ACTION FOR GROUNDWATER AN AIR STRIPPER IS IN PLACE AT THE TRW
OU.  THE AIR STRIPPER AIR EFFLUENT IS UNCONTROLLED, HOWEVER DUE TO THE COMBINATION OF LOW
GROUNDWATER EFFLUENT CONCENTRATION AND LOW EXTRACTION RATE, THE AIR EMISSIONS FROM THE AIR
STRIPPER ARE LIMITED.  IT IS ESTIMATED THAT THE AIR STRIPPER RELEASES ABOUT 0.84 POUNDS OF VOCS
PER DAY.  ABOUT 90 PERCENT OF THIS TOTAL DISCHARGE IS TCE.  THIS RELEASE OF CONTAMINANT IS
REGULATED AND PERMITTED BY THE BAAQMD, HOWEVER THE BAAQMD DID NOT REQUIRE RISK SCREENING AT THE
TIME THIS PERMIT TO OPERATE WAS ISSUED (1985). EVALUATION OF THE RISK INCLUDED IN THE FS
PREDICTS THAT THE MAXIMUM CONCENTRATION OF VOCS RELEASED BY THE AIR STRIPPER AT THE TRW OPERABLE
UNIT IS 9.24 X (10-3) MG/M3.  SINCE TCE IS A CARCINOGEN AND IS THE DOMINANT CHEMICAL IN THE
STRIPPER INFLUENT AND STRIPPER AIR EMISSIONS, THE CANCER RISK RELATED TO THIS AIR DISCHARGE WAS
EVALUATED FOR TCE. THE MAXIMUM CONCENTRATION AS ESTIMATED BY THE MODEL WOULD OCCUR AT 0.191
KILOMETERS FROM THE AIR STRIPPER.  ASSUMING THAT AN INDIVIDUAL WAS EXPOSED TO THIS CONCENTRATION



FOR A PERIOD OF THIRTY YEARS WOULD RESULT IN AN EXCESS CANCER RISK ESTIMATE FOR THIS AIR
EMISSIONS OF 1.79 X (10-5).

5.2.3.4 OFFSITE OPERABLE UNIT

AS PART OF THE INTERIM REMEDIAL ACTION FOR GROUNDWATER IN THE OFFSITE AREA GROUNDWATER IS
EXTRACTED AND PIPED FOR TREATMENT TO THE ADVANCED MICRO DEVICES FACILITY AT 915 DEGUIGNE DRIVE
IN SUNNYVALE.  THE GROUNDWATER IS TREATED BY AN AIR STRIPPER FOLLOWED BY AQUEOUS PHASE GRANULAR
ACTIVATED CARBON.  THE AIR EFFLUENT FROM THE AIR STRIPPER IS UNCONTROLLED.  IT WAS ESTIMATED IN
THE FS THAT THE AIR STRIPPER RELEASES ABOUT ONE AND ONE-HALF POUNDS PER DAY OF VOCS TO THE
AMBIENT AIR.  THE RELEASE FROM THIS AIR STRIPPER SYSTEM WAS RE-EVALUATED IN SEPTEMBER 1991.  THE
INFLUENT VOLUME AND CONCENTRATION HAD DECLINED.  MASS BALANCE ESTIMATES BASED ON THE CURRENT
FLOW RATE AND CONCENTRATION INDICATE THAT VOC EMISSION HAS DECLINED TO ABOUT 300 POUNDS PER YEAR
OR 0.82 POUNDS PER DAY.  BASED ON A MODEL PREPARED BY THE CALIFORNIA AIR POLLUTION CONTROL
OFFICERS ASSOCIATION THE RISK RELATED TO THIS RELEASE IS LESS THAN 1 X (10-5).  THIS RELEASE OF
CONTAMINANT IS REGULATED AND PERMITTED BY THE BAAQMD.

THE BASELINE PUBLIC HEALTH EVALUATION INDICATED THAT VOLATILIZATION OF CHEMICALS FROM
GROUNDWATER COULD REACH THE SURFACE.  THE RISK FROM THIS EXPOSURE PATHWAY WAS EVALUATED BASED AN
MODELING OF THE TRANSPORT OF VOCS FROM GROUNDWATER THROUGH SOIL TO THE SURFACE AND EVENTUALLY
ENTERING RESIDENTIAL BUILDINGS THROUGH CRACKS IN CONCRETE SLABS.  THIS EVALUATION PREDICTED A
POSSIBLE EXCESS CANCER RISK OF 1 X (10-4).

ALTHOUGH THE PREDICTED RISK WAS WITHIN THE RISK RANGE ALLOWED BY THE NCP IT WAS DETERMINED THAT
ADDITIONAL INVESTIGATION OF THIS PATHWAY WAS WARRANTED.  THE DECISION TO PROCEED WITH ADDITIONAL
DATA COLLECTION WAS BASED ON SEVERAL CONSIDERATIONS; THIS WAS THE ONLY CURRENT PATHWAY THAT HAD
A HIGH PROBABILITY OF BEING COMPLETE, THE GROUNDWATER PLUME IS BENEATH A RESIDENTIAL AREA
INCLUDING A CHILD CARE FACILITY (SAN MIGUEL SCHOOL), AND MODELING OF VAPOR TRANSPORT IS POORLY
DEVELOPED AND RELATIVELY SPECULATIVE.

ADDITIONAL DATA WAS COLLECTED THROUGH THE USE OF A FIELD FLUX CHAMBER. THIS PROVIDES A MEASURE
OF THE GROSS EMISSION RATE FOR A KNOWN SURFACE AREA OF SOIL.  THE INTENT USING THIS MEASUREMENT
TECHNIQUE WAS TO ELIMINATE THE MODELING OF VAPOR TRANSPORT IN THE VADOSE ZONE FROM THE ESTIMATE. 
THIS WOULD STILL REQUIRE THE ESTIMATION OF INFILTRATION RATE INTO STRUCTURES AND THE FATE OF THE
CONTAMINANTS UPON ENTERING A STRUCTURE.  THE OTHER OPTION CONSIDERED WAS THE DIRECT MEASUREMENT
OF INDOOR AIR FROM SELECTED STRUCTURES.  THIS APPROACH WAS REJECTED DUE TO A LACK OF SAMPLING
PROTOCOL FOR INDOOR AIR AND THE POSSIBLE CONTAMINATION OF INDOOR AIR BY INDOOR SOURCES.

THREE SAMPLING EVENTS FOR FIELD FLUX MEASUREMENTS HAVE OCCURRED.  TWO SEPARATE TRANSECTS ACROSS
THE KNOWN GROUNDWATER PLUME WERE INCLUDED IN THE FIELD SAMPLING (FIGURE 15).  ONE TRANSECT WAS
IN THE NEAR SOURCE AREA IN OPEN FIELDS.  THE SECOND TRANSECT WAS NEAR THE SAN MIGUEL SCHOOL. 
THE FIRST TRANSECT WAS INTENDED TO PROVIDE A "WORST CASE" ESTIMATE OF THE FIELD FLUX RATE SINCE
IT CROSSED THE GROUNDWATER PLUME WHERE CONCENTRATIONS WERE THE HIGHEST.  THE SECOND TRANSECT WAS
INTENDED TO BE REPRESENTATIVE OF THE FLUX RATE IN THE RESIDENTIAL AREA.

FIELD FLUX DATA HAS MEASURED VERY LOW CONCENTRATIONS OF VOC'S.  THE SCENARIO WAS NOT AS
EXPECTED, IN THAT TCE HAS BEEN DETECTED IN THE OFFSITE AREA AND NOT IN THE NEAR SOURCE AREA. 
VINYL CHLORIDE WAS DETECTED IN ONE OF THREE SAMPLING EVENTS AT LOCATION 6 (FIGURE 15) IN THE
NEAR SOURCE AREA.  TCE HAS BEEN DETECTED IN ONE SAMPLE (LOCATION 9) FROM THE OFFSITE AREA IN TWO
SAMPLE EVENTS AND AT LOCATION 8 IN THE MOST RECENT SAMPLING.  OTHER CHEMICALS, MOST NOTABLY
1,1,1-TCA AND FREON 113, ARE FREQUENTLY DETECTED IN SOIL FLUX GAS SAMPLES.  CORRELATION BETWEEN 
THE OCCURRENCE OF THESE CHEMICALS AND GROUNDWATER IS DIFFICULT SINCE THESE CHEMICALS DO NOT
OCCUR FREQUENTLY OR AT HIGH CONCENTRATIONS IN GROUNDWATER.

THE POSSIBLE EXPOSURE TO CHEMICALS AS A RESULT OF AIR EMISSIONS FROM GROUNDWATER WILL BE
EVALUATED AS PART OF THE FIVE YEAR REVIEW FOR ALL FOUR OPERABLE UNITS (TRW (FEI) MICROWAVE,
SIGNETICS, AMD 901/902 AND THE ASSOCIATED OFFSITE OPERABLE UNIT).  THIS IS A RELATIVELY NEW
EXPOSURE SCENARIO AND ASSUMPTIONS RELATED TO THIS PATHWAY ARE NOT WELL ESTABLISHED.  IN
ADDITION, APPROPRIATE FIELD SAMPLING METHODOLOGIES ARE NOT WELL ESTABLISHED.  IT IS ANTICIPATED
THAT ADDITIONAL DATA AND TECHNIQUES WILL BE AVAILABLE AT THE FIVE YEAR REVIEW.

#SSR
6.0 SUMMARY OF SITE RISKS



6.1 TOXICITY ASSESSMENT

A BASELINE PUBLIC HEALTH EVALUATION (BPHE) IS COMPLETED FOR EVERY SUPERFUND SITE.  AS PART OF
THIS ASSESSMENT THE OCCURRENCE OF CHEMICALS AT A SITE IS INVESTIGATED TO IDENTIFY THOSE
CHEMICALS WHOSE OCCURRENCE AND TOXICITY SHOULD BE CONSIDERED IN THE CLEANUP OF THE SITE.
GROUNDWATER DATA COLLECTED AFTER 1988 AND ALL SHALLOW SOIL DATA WAS UTILIZED IN THIS EVALUATION. 
THE BPHE DID NOT CONSIDER THE GROUNDWATER DATA ON THE BASIS OF OPERABLE UNIT WHERE THE DATA WAS
COLLECTED. RATHER, SINCE THE GROUNDWATER IS CONNECTED THROUGHOUT THE OPERABLE UNITS, GEOMETRIC
MEAN AND MAXIMUM CONCENTRATION DATA WAS APPLIED TO THE OVERALL SITE REGARDLESS OF LOCATION OF
OCCURRENCE.

BASED ON VERY CONSERVATIVE ASSUMPTIONS REGARDING CONCENTRATION, DISTRIBUTION, TOXICITY,
ANALYTICAL DATA, AND POTENTIAL ROUTES OF EXPOSURE, THE BPHE FOR THESE THREE COMBINED SITES
IDENTIFIED TWENTY-EIGHT "CHEMICALS OF POTENTIAL CONCERN"(TABLE 4) FROM THIS DATABASE.  THIS
INCLUDED SEVENTEEN ORGANIC CHEMICALS AND ELEVEN INORGANIC CHEMICALS.  THE ASSIGNMENT OF A
CHEMICAL AS A CARCINOGEN IN TABLE 4 IS BASED ON ITS CLASSIFICATION AS A CARCINOGEN BY AN EPA
CARCINOGEN RISK ASSESSMENT VERIFICATION ENDEAVOR (CRAVE) WORKSHOP.  IN ADDITION TO THE CRITERIA
OUTLINED ABOVE SOME OF THE 28 CHEMICALS WERE INCLUDED BASED ON DETECTION IN SOIL AND MOBILITY IN
THE ENVIRONMENT THOUGH THEY HAVE NEVER BEEN DETECTED IN GROUNDWATER.

AS PART OF RISK MANAGEMENT, FURTHER EVALUATION OF THE GROUNDWATER DATA IN THE FS HAS RESULTED IN
THE REDUCTION OF THE NUMBER OF ORGANIC CHEMICALS TO TEN CHEMICALS OF CONCERN.  ALL OF THE
INORGANICS WERE REMOVED FROM THE LIST OF CHEMICALS OF CONCERN BASED ON ADDITIONAL GROUNDWATER
SAMPLING THAT WAS NOT AVAILABLE WHEN THE BPHE WAS COMPLETED AND THE FACT THAT SOME OF THE
INORGANICS DETECTED IN SOIL WERE NOT USED AS PART OF THE PROCESS AT THE OPERABLE UNIT WHERE THE
BPHE INCLUDED THE INORGANICS AS CHEMICAL OF CONCERN.

THIS FINAL LIST OF "CHEMICALS OF CONCERN" INCLUDES (SHADED IN TABLE 4) 1,2-DICHLOROBENZENE
(1,2-DCB), 1,1-DICHLOROETHANE (1,1-DCA), 1,1-DICHLOROETHYLENE (1,1-DCE),
CIS-1,2-DICHLOROETHYLENE (CIS-1,2-DCE), TRANS-1,2-DICHLOROETHYLENE (TRANS-1,2-DCE), FREON 113,
TETRACHLOROETHYLENE (PCE), 1,1,1-TRICHLOROETHANE (1,1,1-TCA), TCE, AND VINYL CHLORIDE.

THE RATIONALE FOR SELECTING THESE REMAINING TEN CHEMICALS AS CHEMICALS OF CONCERN IS AS FOLLOWS:

1. 1,1-DICHLOROETHANE (1,1-DCA), 1,1-DICHLOROETHYLENE (1,1-DCE), TETRACHLOROETHYLENE (PCE), AND
TCE ARE PROBABLE OR POSSIBLE HUMAN CARCINOGENS.

2. 1,2-DCB, FREON 113, PCE, 1,1,1-TCA TCE AND VINYL CHLORIDE ARE DETECTED IN GROUNDWATER AT A
GREATER THAN 10 PERCENT FREQUENCY.

3. 1,1-DCA, 1,1-DCE, CIS-1,2-DCE, AND TRANS-1,2-DCE, ARE DETECTED IN MORE THAN 5 PERCENT OF
GROUNDWATER SAMPLES OR ARE BREAKDOWN PRODUCTS OF ONE OF THE OTHER CHEMICALS OF CONCERN AND
THEREFORE MIGHT REASONABLY BE EXPECTED TO OCCUR IN INCREASED FREQUENCY, DISTRIBUTION OR
CONCENTRATION.

4. 1,1-DCA, 1,1-DCE, CIS-1,2-DCE, TRANS-1,2-DCE, FREON 113, PCE, 1,1,1-TCA, TCE, AND VINYL
CHLORIDE POSSESS PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER SOLUBILITY AND RELATIVELY LOW
SOIL SORPTION) WHICH PROMOTE THEIR DISPERSION IN GROUNDWATER.  IN ADDITION ALL OF THESE
CHEMICALS ARE VOLATILE AND CAN EASILY BE DISPERSED INTO SOIL GAS AND POSSIBLY THE ATMOSPHERE.

5. 1,2-DCB, 1,1-DCE, FREON 113, PCE, 1,1,1-TCA, AND TCE, HAVE BEEN USED ON SITE AS PART OF THE
MANUFACTURING PROCESS.  SOIL SAMPLING HAS DOCUMENTED THE PRESENCE OF MOST OF THESE CHEMICALS AS
CONTAMINANTS IN SOIL FROM SOURCE AREA EXCAVATIONS.

6. TCE HAS BEEN USED AS AN INDICATOR CHEMICAL THROUGHOUT THE STUDY AREA. THIS IS BASED ON THE
REASONS STATED ABOVE.  TCE IS ALSO THE CHEMICAL MOST FREQUENTLY DETECTED IN SOIL AND
GROUNDWATER.  TCE HAS BEEN DETECTED IN GROUNDWATER AT THE GREATEST CONCENTRATION OF ANY OF THE
CHEMICALS OF CONCERN, HAS THE MOST WIDESPREAD OCCURRENCE AND HAS THE HIGHEST CONCENTRATION IN
GROUNDWATER SAMPLES.

6.2 RISK CHARACTERIZATION

A BASELINE PUBLIC HEALTH EVALUATION (BPHE) IS CONDUCTED AT EVERY SUPERFUND SITE TO EVALUATE THE



RISK POSED BY THE SITE IN ITS EXISTING CONDITION.  THE BPHE EXAMINES THE CHEMICALS PRESENT AT
THE SITE (SEE SECTION 6.1) AND THE POSSIBLE ROUTES OF EXPOSURE TO HUMANS AND ANIMALS.

USING SIMILARLY CONSERVATIVE ASSUMPTIONS, THE BPHE ALSO DEVELOPED FUTURE AND CURRENT EXPOSURE
SCENARIOS.  FOR THE HYPOTHETICAL FUTURE EXPOSURE SCENARIOS, IT WAS ASSUMED THAT THE ONSITE AREAS
OF THE SITE WOULD BE DEVELOPED FOR RESIDENTIAL USE AND THAT THE GROUNDWATER IN THE A- AND
B-AQUIFERS WOULD BE USED FOR DOMESTIC WATER SUPPLY PURPOSES.  THE POTENTIAL CURRENT EXPOSURE
SCENARIO CONSIDERED IN THE BPHE EVALUATED INHALATION OF VOC VAPORS ORIGINATING FROM THE OFFSITE
GROUNDWATER PLUME.

FUGITIVE DUST EMISSION OR INCIDENTAL INGESTION OF SOIL BY CONSTRUCTION WORKERS DURING
HYPOTHETICAL FUTURE CONSTRUCTION ON THE SITE WERE NOT EVALUATED AS EXPOSURE PATHWAYS AT THESE
SITES.  THIS CHOICE WAS MADE BECAUSE THE DOCUMENTED CONTAMINATED SOIL IS ALL AT DEPTHS GREATER
THAN EIGHT TO TEN FEET.  FUGITIVE DUST EMISSION IS NOT A CONCERN IN THIS CIRCUMSTANCE.  STANDARD
CONSTRUCTION PRACTICES IN THIS PORTION OF THE SANTA CLARA VALLEY WOULD NOT RESULT IN EXCAVATIONS
OF THIS DEPTH.

ACCORDING TO THE BPHE, POTENTIAL FUTURE EXPOSURE ROUTES AT THE COMPANIES SITE MAY INCLUDE
INGESTION OF GROUNDWATER CONTAINING THE CHEMICALS OF POTENTIAL CONCERN, INHALATION OF VOC VAPORS
FROM GROUNDWATER DURING SHOWERING OR OTHER DOMESTIC USES, AND INHALATION OF VOC VAPORS
ORIGINATING FROM THE GROUNDWATER.  BASED ON THE ABSENCE OF KNOWN SOIL "HOT-SPOTS", OTHER THAN
THOSE WELL BELOW GROUND SURFACE AND BENEATH BUILDINGS, DIRECT CONTACT EXPOSURE TO CHEMICALS OF
CONCERN WAS NOT CONSIDERED FURTHER IN THE EXPOSURE EVALUATION.

IN ADDITION TO THE ABOVE, THE BPHE ALSO ASSUMED THAT THE CURRENT CLEANUP ACTIONS WOULD BE
DISCONTINUED AND CLEANUP MEASURES WOULD NOT BE IMPLEMENTED AT ANY TIME IN THE FUTURE.  USING
THESE ASSUMPTIONS, THE BPHE CONCLUDED THAT THE ONLY AVERAGE EXPOSURE SCENARIO FOR WHICH THERE
WOULD BE A POTENTIAL HEALTH RISK OR AN INCREASED CANCER RISK GREATER THAN 1 IN 10,000 WAS THE
HYPOTHETICAL FUTURE DOMESTIC USE OF CONTAMINATED SHALLOW GROUNDWATER.  THE MOST CRUCIAL OF THESE
ASSUMPTIONS IS THAT CLEANUP ACTIVITY IN THE STUDY AREA WOULD CEASE.  THIS IMPLIES THAT CURRENT
CONCENTRATIONS IN GROUNDWATER WOULD PERSIST INTO THE FUTURE.

THE ONLY CURRENT EXPOSURE SCENARIO IDENTIFIED IN THE BPHE IS INDOOR EXPOSURE TO VAPORS MIGRATING
FROM THE CONTAMINATED GROUNDWATER IN THE OFFSITE AREA.  THIS PATHWAY WAS EVALUATED FOR TWO
SEPARATE POPULATIONS, RESIDENTS OF THE OFFSITE AREA AND CHILDREN ATTENDING THE SAN MIGUEL
SCHOOL.  THESE CANCER RISKS AND HEALTH HAZARD ASSESSMENTS ARE BASED ON ESTIMATES OF THE INDOOR
AIR CONCENTRATIONS OF THE CHEMICALS OF CONCERN PREDICTED BY MATHEMATICAL MODELS.  THE PREDICTED
CARCINOGENIC RISK FOR THE AVERAGE CASE IS ESTIMATED TO BE ABOUT 4 IN 100,000,000 FOR
SCHOOLCHILDREN AND ABOUT 1 IN 10,000 FOR RESIDENTS.  THE MODEL DOES NOT PREDICT ANY TOXIC
EFFECTS FROM THIS EXPOSURE.  THIS IS WITHIN THE RISK RANGE THAT WOULD BE ALLOWABLE UNDER EPA
GUIDANCE AFTER CLEANUP.  EPA METHODOLOGY WILL BE APPLIED TO REASSESS THIS EXPOSURE WITHIN EACH
OF THE FOUR OPERABLE UNITS AT THE FIVE YEAR REVIEW.

THE FUTURE USE SCENARIO CONSIDERED BY THE BPHE IS DOMESTIC USE OF SHALLOW GROUNDWATER BENEATH
THE SITE.  THIS WOULD EXPOSE RESIDENTS TO CONTAMINATED GROUNDWATER THROUGH INGESTION OF WATER
AND INHALATION DURING DOMESTIC USE (SHOWERING, COOKING, ETC.).  THE GREATEST POTENTIAL
CARCINOGENIC RISK RELATED TO THE AVERAGE EXPOSURE THROUGH THESE PATHWAYS IS APPROXIMATELY 2 IN
1000.

DOMESTIC USE IS A HYPOTHETICAL CASE SINCE SHALLOW GROUNDWATER IN THE A- AND B-AQUIFERS IS NOT
CURRENTLY USED FOR WATER-SUPPLY PURPOSES AND LOCAL ORDINANCES PROHIBIT SUCH PRACTICE. 
CURRENTLY, THERE ARE NO PLANS TO USE THE A- AND B-AQUIFER GROUNDWATER AS A DRINKING WATER
SUPPLY.

6.2.1 SOIL

6.2.1.1 AMD 901/902 SOIL

NO SHALLOW (LESS THAN 2 FEET) CONTAMINATED SOIL IS REMAINING SINCE THE INTERIM REMEDIAL ACTIONS
FOR SOIL WAS EFFECTIVE IN REMOVING SHALLOW SOIL.  CONTAMINATED SOIL THAT REMAINS IN PLACE IS
GREATER THAN TEN FEET IN DEPTH.  THE EXPOSURE TO CONTAMINATED SOIL THROUGH THE DERMAL CONTACT
ROUTE WAS NOT EVALUATED SINCE IT IS UNLIKELY THAT CONTACT WITH THE CHEMICALS OF CONCERN AT AMD
901/902, VOCS, WOULD OCCUR.  POSSIBLE EXPOSURE OF WORKERS TO THE CONTAMINANTS REMAINING IN SOIL



IN PLACE AT THE AMD 901 FACILITY AS A RESULT OF VOLATILIZATION WAS INVESTIGATED AND WILL BE
DISCUSSED BELOW UNDER RISK FROM AIR PATHWAYS.

6.2.1.2 SIGNETICS SOIL

THE INTERIM REMEDIAL ACTION OF EXCAVATION AND OFFSITE DISPOSAL WAS EFFECTIVE IN REMOVING
CONTAMINATED SOIL FROM THE SIGNETICS OPERABLE UNIT.  NO ADDITIONAL CONTAMINATED SOIL HAS BEEN
DOCUMENTED, THEREFORE RISK DUE TO DIRECT CONTACT OR FUGITIVE DUST EMISSION WAS NOT EVALUATED.

6.2.1.3 TRW SOIL

NO SHALLOW (LESS THAN 2 FEET) CONTAMINATED SOIL IS REMAINING SINCE THE INTERIM REMEDIAL ACTIONS
FOR SOIL WAS EFFECTIVE IN REMOVING SHALLOW SOIL.  CONTAMINATED SOIL THAT REMAINS INPLACE IS
GREATER THAN TEN FEET IN DEPTH.  THE EXPOSURE TO CONTAMINATED SOIL THROUGH THE DERMAL CONTACT
ROUTE WAS NOT EVALUATED SINCE IT IS UNLIKELY THAT CONTACT WITH THE CHEMICALS OF CONCERN AT TRW,
VOCS AND METALS, WOULD OCCUR. ADDITIONALLY, SHOULD DERMAL CONTACT OCCUR THE VOCS WOULD
VOLATILIZE INTO THE AIR PRIOR TO SIGNIFICANT SUBCUTANEOUS ADSORPTION AND SUBCUTANEOUS ADSORPTION
OF METALS IS NOT SIGNIFICANT.

6.2.1.4 OFFSITE SOIL

NO SOURCE AREAS HAVE BEEN LOCATED OR ARE SUSPECTED IN THE OFFSITE OPERABLE UNIT.  SOIL
CONTAMINATION WOULD ONLY OCCUR AT CONTACT BETWEEN THE SOIL AND GROUNDWATER, WHICH OCCURS AT
DEPTHS GREATER THAN TWELVE FEET.  CONCENTRATIONS ARE ASSUMED TO BE MINIMAL DUE TO THE CONSTANT
PARTITIONING OF CHEMICALS FROM WATER TO SOIL AND SOIL TO WATER.  RISK DUE TO DIRECT CONTACT OR
FUGITIVE DUST EMISSION WAS NOT EVALUATED.

6.2.2 AIR

6.2.2.1 AMD 901/902

THE RISK FROM THE AIR STRIPPER EMISSIONS WAS EVALUATED BY THE BAAQMD IN 1985 PRIOR TO PROVIDING
AMD WITH A PERMIT TO OPERATE THE AIR STRIPPER. THE RISK RELATED TO THE CHEMICAL RELEASES FROM
THE AMD 901/902 AIR STRIPPER WAS ESTIMATED BY BAAQMD PERSONNEL TO BE 1.6 X (10-6).  FLOW RATE
AND INFLUENT CONCENTRATION WAS HIGHER IN 1985 THAN NOW THEREFORE MAXIMUM AIR CONCENTRATION AND
THE RELATED RISK WOULD ALSO BE LOWER THAN THAT PROJECTED IN 1985.

THE POTENTIAL FOR VOLATILIZATION OF CHEMICALS FROM GROUNDWATER TO THE SURFACE WAS EVALUATED IN
THE BPHE FOR THE HYPOTHETICAL CASE THAT THE "ONSITE" INDUSTRIAL PROPERTY AT THE AMD 901/902,
SIGNETICS AND TRW OPERABLE UNITS WAS CONVERTED TO RESIDENTIAL PROPERTY.  THIS EVALUATION WAS
BASED STRICTLY ON MODELING OF TRANSPORT FROM GROUNDWATER INTO RESIDENCES AND ASSUMING CURRENT
GROUNDWATER CONCENTRATIONS FOR CHEMICALS OF CONCERN.  THE EXCESS CANCER RISK ESTIMATE, BASED ON
THIS MODEL IS 4 X (10-5) FOR THE AVERAGE CASE AND 8 X (10-4) FOR THE MAXIMUM CASE. THE
NON-CARCINOGENIC CANCER INDEX FOR BOTH THE AVERAGE AND MAXIMUM CASES IS MUCH LESS THAN ONE.

THE PORTION OF THE GROUNDWATER CONTAMINANT PLUME THAT CURRENTLY BENEATH THE AMD 901/902 OPERABLE
UNIT DOES NOT REPRESENT A CURRENT RISK SINCE NO RESIDENCES OVERLAY THE PLUME.  THE MANUFACTURING
FACILITIES THAT OVERLAY THE PLUME ALL UTILIZE ACTIVE VENTILATION SYSTEMS WHICH WOULD ACT IN TWO
WAYS TO REDUCE THIS POTENTIAL RISK, FIRST THE VENTILATION SYSTEM, BY PUMPING AIR INTO THE
STRUCTURE, CREATES POSITIVE PRESSURE THUS REDUCING THE RATE OF INFILTRATION OF CONTAMINANTS INTO
THE STRUCTURE AND SECONDLY THE CONTINUED INFLUX OF AIR DILUTES ANY CONTAMINANTS THAT ENTER THE  
STRUCTURE.

IN RESPONSE TO AGENCY CONCERNS REGARDING THE PRESENCE OF CONTAMINATED SOIL REMAINING BELOW THE
AMD 901 FACILITY, AMD SAMPLED AIR IN THE INTERIOR OF THE 901 FACILITY WITH A PHOTOIONIZATION
DETECTOR (PID). PIDS ARE NOT CHEMICAL SPECIFIC, IN THAT THEY WILL NOT INDICATE WHAT CHEMICAL IS
BEING DETECTED, ONLY AN APPROXIMATE CONCENTRATION OF CHEMICALS IN VAPOR.  THE DETECTION LIMIT
FOR THIS METHOD IS BETWEEN 0.5 PART PER MILLION (PPM) AND 1 PPM.  ALL READINGS WERE BELOW THE
DETECTION LIMIT.  TO CONFIRM THESE RESULTS DISCRETE SAMPLES INDOOR AND OUTDOOR AMBIENT AIR WERE
COLLECTED IN SUMMA CANISTERS AND ANALYZED.  THIS SAMPLING PROTOCOL ALLOWS MUCH LOWER DETECTION
LIMITS.  THESE RESULTS INDICATE THAT THE CHEMICALS PRESENT AT HIGH CONCENTRATIONS IN THE
CONTAMINATED SOIL, 1,1-DICHLOROETHYLENE (DCE), TRICHLORETHYLENE (TCE), TETRACHLOROETHYLENE (PCE)
AND DICHLOROBENZENE (DCB), ARE NOT PRESENT ABOVE 0.25 PART PER BILLION (PPB).



WORKER SAFETY REGULATIONS INCLUDE ALLOWABLE EXPOSURE FOR THESE CHEMICALS FROM 25 TO 200 PPM. 
THE WORKER ALLOWABLE WORKER EXPOSURES ARE RISK BASED, HOWEVER THE ASSUMPTIONS USED IN ASSESSING
WORKER EXPOSURE ARE SIGNIFICANTLY DIFFERENT FROM THE ASSUMPTIONS USED IN THE BPHE.  THE
COMPARISON OF THE NON-DETECTABLE LEVELS OF THE CHEMICALS OF CONCERN TO THE ALLOWABLE LEVELS
WOULD STILL INDICATE THAT EXPOSURE TO INDOOR AIR CONTAMINATED BY VAPORS MIGRATING FROM
CONTAMINATED SOIL OR OTHER SOURCES IS PROBABLY NOT A SIGNIFICANT RISK AT THE AMD 901 FACILITY.

6.3.2.2 SIGNETICS

AS PART OF THE INTERIM REMEDIAL ACTION THREE AIR STRIPPERS ARE PRESENT AT THE SIGNETICS 440
WOLFE FACILITY.  THE AIR STRIPPERS OPERATE IN SEQUENCE, WITH THE FIRST AIR STRIPPER REMOVING
OVER 99 PERCENT OF THE VOCS FROM THE INFLUENT WATER.  THIS INITIAL STRIPPER DOES INCLUDE CONTROL
OF THE AIR EMISSIONS WITH CAPTURE BY VAPOR PHASE CARBON.  THE TOTAL RELEASE OF VOCS BY ALL THREE
AIR STRIPPERS IS LIMITED TO 0.52 POUNDS PER DAY BY A BAAQMD PERMIT TO OPERATE.  THE RISK FROM
THE RELEASE FROM THE AIR STRIPPERS WAS EVALUATED AFTER THE COMPLETION OF THE FS. THE MAXIMUM
CONCENTRATION PREDICTED BY THE MODEL WAS 0.434 UG/L.  THIS WOULD RESULT IN AN ESTIMATED
INCREASED CANCER RISK OF APPROXIMATELY 1 X (10-6).

NON-CARCINOGENIC EFFECTS WERE ALSO EVALUATED FOR THIS RELEASE AND NONE WOULD BE PREDICTED FROM
THE EXPOSURE TO THE MAXIMUM CONCENTRATIONS RESULTING FROM THE AIR STRIPPER DISCHARGE.  THE MODEL
ASSUMED MINIMUM STACK HEIGHT, MAXIMUM PREDICTED CONCENTRATION AND MINIMUM DISTANCE TO THE
RECEPTORS AT THE PROPERTY BOUNDARY.

THE RISK RELATED TO VOLATILIZATION OF CHEMICALS, PRIMARILY VOCS FROM GROUNDWATER, WAS EVALUATED
FOR ALL THREE "ONSITE" OPERABLE UNITS FOR A HYPOTHETICAL FUTURE SCENARIO OF CONVERSION TO
RESIDENTIAL PROPERTY AS DISCUSSED ABOVE IN SECTION 6.3.2.1.

6.3.2.3 TRW

AS PART OF THE INTERIM ACTION AND AS PART OF THE PROPOSED REMEDY AN AIR STRIPPER HAS BEEN
OPERATING AT THE FORMER TRW MICROWAVE FACILITY SINCE 1985.  THE EMISSIONS FROM THIS AIR STRIPPER
ARE ESTIMATED TO BE 0.84 POUNDS PER DAY.  TCE ACCOUNTS FOR OVER 90 PERCENT OF THIS EMISSION.
WHILE VINYL CHLORIDE IS DETECTED ROUTINELY IN ONE OF THE ONSITE TRW WELLS IT IS NOT DETECTED IN
THE INFLUENT TO THE TREATMENT SYSTEM.  THIS IS A FUNCTION OF DILUTION OF THE VINYL CHLORIDE BY
MIXING WITH GROUNDWATER FROM OTHER EXTRACTION WELLS.  THEREFORE THE CANCER RISK RELATED TO THIS
RELEASE WAS EVALUATED FOR TCE.  THE MAXIMUM CONCENTRATION OF VOCS ESTIMATED BY THE CALIFORNIA
AIR RESOURCES BOARD PTPLU MODEL IS 9.24 X (10-3) MG/M3.  THE EXCESS CANCER RISK RELATED TO
RELEASE OF TCE TO THE AMBIENT AIR AT THIS CONCENTRATION FOR A 75 YEAR LIFETIME EXPOSURE IS
ESTIMATED TO BE 1.79 X (10-5).

THE RISK RELATED TO VOLATILIZATION OF CHEMICALS, PRIMARILY VOCS FROM GROUNDWATER, WAS EVALUATED
FOR ALL THREE "ONSITE" OPERABLE UNITS FOR A HYPOTHETICAL FUTURE SCENARIO OF CONVERSION TO
RESIDENTIAL PROPERTY AS DISCUSSED ABOVE IN SECTION 6.3.2.1.

6.3.2.4 OFFSITE

THE ONLY DOCUMENTED EMISSIONS WITHIN THE OFFSITE OPERABLE UNIT IS FROM THE SHALLOW SOIL.  THIS
MAY BE FROM THE VOLATILIZATION OF GROUNDWATER CHEMICALS INTO AMBIENT AIR OR MAY REPRESENT
DEPOSITION IN THE SHALLOW SOIL FROM AMBIENT AIR.  VOLATILIZATION OF CHEMICALS FROM THE
GROUNDWATER WAS MODELED IN THE BPHE AND INVESTIGATED AS DETAILED IN SECTION 5.2.3.4 ABOVE.

DUE TO THE DISPERSIVE ACTION OF THE WIND AND THE LOW CONTAMINANT CONCENTRATIONS ESTIMATED AND
MEASURED, THE RISK RELATED TO THIS EXPOSURE PATHWAY IN AMBIENT AIR IS NIL.  THE RISK FROM THIS
PATHWAY WAS INITIALLY ESTIMATED BASED ON A TWO STAGE MODEL AS DESCRIBED ABOVE.  ADDITIONAL RISK
ESTIMATES WERE MADE FOR A MAXIMUM AND AN AVERAGE CASE BASED ON MEASURED, FIELD FLUX DATA RATHER
THAN FLUX DATA ESTIMATED BY A MATHEMATICAL TRANSPORT MODEL.  THE INDOOR AIR CONCENTRATION IS
STILL BASED ON A CONSERVATIVE BOX MODEL THAT ASSUMES A LOW RATE OF INDOOR AIR EXCHANGE AND A
MAXIMAL AREA OF INFILTRATION.  THE MAXIMUM CASE ASSUMES EXPOSURE FOR 30 YEARS WITH THE INDOOR
AIR CONCENTRATION MODELED FROM THE MAXIMUM FIELD FLUX RATE MEASURED.  THE AVERAGE CASE ASSUMES A
9 YEAR EXPOSURE WITH THE INDOOR AIR CONCENTRATION MODELED FROM THE MEAN OF THE MEASURED FIELD
FLUX RATES.  THE ESTIMATED RISK FOR THE MAXIMUM CASE IS 5.75 X (10-5) AND 9.1 X (10-7) FOR THE
AVERAGE CASE.  IN EACH SCENARIO THE ONLY OBSERVED CARCINOGENIC CHEMICAL OF CONCERN WAS TCE.



THE RISK RELATED TO THE OPERATION OF AIR STRIPPERS AT THE AMD 915 SITE, WHERE THE OFFSITE
GROUNDWATER IS TREATED, WAS EVALUATED AFTER THE COMPLETION OF THE FS. OFFGAS FROM THE AIR
STRIPPERS WAS COLLECTED AND ANALYZED FOR CIS-1,2-DCE, TRANS-1,2-DCE, TCE, 1,1,1-TCA AND VINYL
CHLORIDE IN SEPTEMBER 1991.  THIS DATA WAS THEN USED IN A SCREENING LEVEL MODEL DEVELOPED BY THE
CALIFORNIA AIR POLLUTION CONTROL OFFICERS ASSOCIATION.  THIS MODEL USES AVERAGE AREA WIDE
METEOROLOGICAL CONDITIONS, MINIMUM RELEASE POINT HEIGHT, MAXIMUM TOXICITY OR CARCINOGENICITY
VALUES, AND MINIMUM RECEPTOR DISTANCES.  THIS MODEL WOULD PREDICT A CANCER RISK OF LESS THAN 1 X
(10-5) AND NO NON-CARCINOGENIC HEALTH EFFECTS.

6.3.3 GROUNDWATER

POSSIBLE EXPOSURE TO CONTAMINATED GROUNDWATER AS A RESULT OF USING THIS GROUNDWATER AS A SOURCE
OF DOMESTIC WATER SUPPLY WAS EVALUATED.  THIS EVALUATION CONSIDERED BOTH DIRECT INGESTION OF THE
GROUNDWATER AND EXPOSURE TO CONTAMINANTS THROUGH THE INHALATION PATHWAY AS A RESULT OF SHOWERING
AND OTHER DOMESTIC USE.  THE EVALUATION WAS NOT CONSIDERED SEPARATELY FOR THE OPERABLE UNITS. 
IT WAS ASSUMED THAT THE POTENTIAL FOR THE MIGRATION OF THE CONTAMINANTS TO A WATER SUPPLY WELL
IN THE SHALLOW AQUIFER WERE EQUAL.

THE EVALUATION OF THE THIS SCENARIO ASSUMES THAT NO FURTHER ACTIONS WOULD OCCUR AND THAT THE
CURRENT CONTAMINANT CONCENTRATIONS IN GROUNDWATER WOULD BE PRESENT AT THE TIME A DOMESTIC WELL
BEGAN TO DRAW WATER FROM THE SHALLOW WATER BEARING ZONES.  THIS SCENARIO WAS EVALUATED FOR BOTH
THE A AND B ZONE WATERS, BUT THE NUMBERS PRESENTED HERE ARE FOR THE A ZONE WHICH REPRESENTS THE
GREATER RISK AND HAZARD.  THE NON-CARCINOGENIC HAZARD RATIO AND THE CARCINOGENIC CANCER RISK WAS
CONSIDERED FOR TWO CASES, THE AVERAGE CASE AND THE MAXIMUM CASE.  THE AVERAGE CASE ASSUMES A 9
YEAR EXPOSURE INCLUDING INGESTION OF 1.4 LITERS OF WATER PER DAY CONTAMINATED WITH THE CHEMICALS
OF CONCERN AS REPRESENTED BY THE GEOMETRIC MEAN CONCENTRATION IN DATA FROM 1988 THROUGH 1989. 
THE MAXIMUM CASE ASSUMES A 30 YEAR EXPOSURE TO THESE CHEMICALS AT THE MAXIMUM CONCENTRATION
DETECTED IN THIS SAME DATABASE. THIS SCENARIO ASSUMES INGESTION OF 2 LITERS OF CONTAMINATED
WATER PER DAY FOR THIS 30 YEAR PERIOD.

THE EXCESS CANCER RISK FOR THE AVERAGE OR REPRESENTATIVE CASE BASED ON THE COMBINATION OF
INGESTION AND INHALATION EXPOSURE IS 2 X (10-3) (TABLE 5).  THE EXCESS CANCER RISK FOR THE
MAXIMUM CASE IS 5 X (10-1). THE POTENTIAL CANCER RISK WAS EVALUATED, UNDER THE GUIDANCE OF EPA
REGION IX TOXICOLOGIST, WITHOUT THE INCLUSION OF 1,1-DCE AS A CARCINOGEN.  UNDER THIS GUIDANCE
MODIFIED REFERENCE DOSE WAS USED IN THE CALCULATION OF THE HAZARD RATIO FOR 1,1-DCE.  HOWEVER,
BASED ON GUIDANCE FROM EPA (RISK ASSESSMENT GUIDANCE FOR SUPERFUND), SINCE THE HAZARD INDEX IS
GREATER THAN ONE IT IS NOT APPROPRIATE TO CONSIDER 1,1-DCE ONLY AS A NON-CARCINOGEN SINCE THIS
WOULD REQUIRE EVALUATION OF THE POTENTIAL NON-CARCINOGENIC EFFECTS BY TARGET ORGAN AND MIGHT NOT
CORRECTLY REPRESENT THE POTENTIAL CARCINOGENIC EFFECTS OF 1,1-DCE.  THEREFORE, THE APPROPRIATE
CANCER RISK RELATED TO THE INGESTION OF GROUNDWATER IS 2 X (10-3) FOR THE AVERAGE CASE AND 5 X
(10-1) FOR THE MAXIMUM CASE.

THE HAZARD INDEX FOR THE REPRESENTATIVE CASE IS GREATER THAN ONE AND IS MUCH GREATER THAN ONE
FOR THE MAXIMUM CASE.  THIS INDICATES THAT NON-CARCINOGENIC HEALTH EFFECTS WOULD BE EXPECTED. 
SINCE THE HAZARD INDEX IS GREATER THAN ONE THE ACTUAL HEALTH HAZARD WOULD REQUIRE FURTHER
EVALUATION ON A TARGET ORGAN BASIS.  SINCE THE WATER IS NOT CURRENTLY USED AS A SOURCE OF
DRINKING WATER AND IS NOT USED WITHOUT TREATMENT THIS WAS NOT PURSUED.

IT SHOULD BE EMPHASIZED THAT THE SHALLOW GROUNDWATER IS NOT CURRENTLY USED FOR LOCAL DRINKING
WATER; LOCAL ORDINANCES REQUIRE THE INSTALLATION OF A SANITARY SEAL THROUGH AT LEAST THE UPPER
50 FEET OF THE SHALLOW WATER BEARING ZONES.  THIS WOULD LIMIT USE OF THE MOST CONTAMINATED
GROUNDWATER FOR DRINKING WATER.  IN ADDITION, THE ASSUMPTION THAT ALL CLEANUP ACTIONS WILL BE
DISCONTINUED IS INTENDED ONLY TO PROVIDE A BASELINE FOR COMPARISON, AND DOES NOT REFLECT THE
CURRENT SITUATION OR FUTURE PLANS WITHIN THE STUDY AREA.

6.3 PRESENCE OF SENSITIVE HUMAN POPULATIONS

THE STUDY AREA IS LOCATED IN PREDOMINANTLY INDUSTRIAL AREA HOWEVER, THE GROUNDWATER
CONTAMINATION PLUME DOES EXTEND DOWNGRADIENT TO THE NORTH, BENEATH A RESIDENTIAL AREA.  THE
EXTENSION OF THE GROUNDWATER CONTAMINATION PLUME NORTH OF DUANE AVENUE (OFFSITE OPERABLE UNIT)
MAY RESULT IN AS MANY AS 600 RESIDENCES OVERLYING THE GROUNDWATER PLUME. THIS INCLUDES THE SAN
MIGUEL SCHOOL, WHICH CURRENTLY HOUSES A DAYCARE CENTER AND A HEADSTART PROGRAM.



SINCE THE CONTAMINATED GROUNDWATER HAS NOT AFFECTED THE DRINKING WATER SUPPLY THE ONLY POSSIBLE
CURRENT EXPOSURE IS THROUGH THE INHALATION PATHWAY.  THIS EXPOSURE PATHWAY WAS EVALUATED FOR
CHILDREN ATTENDING PROGRAMS AT THE SAN MIGUEL SCHOOL FACILITY.  THE EXCESS CANCER RISK FOR BOTH
THE AVERAGE AND MAXIMUM CASES WAS LESS THAN 1 X (10-6).  THE HAZARD RATIO FOR BOTH THE AVERAGE
AND MAXIMUM CASES WAS LESS ALSO LESS THAN ONE.  THE AVERAGE CASE ASSUMED THE CHILDREN WERE
PRESENT FOR FOUR HOURS PER DAY FOR TWO YEARS.  THE MAXIMUM CASE ASSUMED THE CHILDREN WERE
PRESENT FOR EIGHT HOURS PER DAY FOR FOUR YEARS.

6.4 PRESENCE OF SENSITIVE ECOLOGICAL SYSTEMS

TWO ENDANGERED SPECIES ARE REPORTED TO USE SOUTH SAN FRANCISCO BAY, LOCATED APPROXIMATELY THREE
MILES NORTH OF THE STUDY AREA.  THE CALIFORNIA CLAPPER RAIL AND THE SALT MARSH HARVEST MOUSE ARE
REPORTED TO EXIST IN THE TIDAL MARSHES OF THE BAY AND BAYSHORE.  THE ENDANGERED CALIFORNIA BROWN
PELICAN IS OCCASIONALLY SEEN IN THE BAY AREA, BUT DOES NOT NEST IN THE SOUTH BAY.  RANGES OF THE
ENDANGERED AMERICAN PEREGRINE FALCON AND SOUTHERN BALD EAGLE INCLUDE THE BAY AREA.  THE SOUTHERN
BALD EAGLE DOES NOT USE BAY AND BAYSHORE HABITATS.  THE PEREGRINE FALCON IS MAKING A STRONG
RECOVERY AND MAY BE DOWNGRADED FROM ENDANGERED TO THREATENED STATUS IN SPECIFIC AREAS, INCLUDING
CALIFORNIA, IN THE NEAR FUTURE.  NESTING PEREGRINES HAVE BEEN NOTED IN THE NORTHERN BAY AREA,
INCLUDING THE GOLDEN GATE BRIDGE AND BAY BRIDGE, HOWEVER NESTING PEREGRINE FALCONS HAVE NOT BEEN
REPORTED IN THE SOUTH BAY.

THE AMD SITE STUDY AREA DOES NOT CONSTITUTE CRITICAL HABITAT FOR ENDANGERED SPECIES NOR DOES IT
INCLUDE OR IMPACT ANY "WETLANDS."

6.5 CONCLUSION

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE ADVANCED MICRO DEVICES, 901/902
THOMPSON PLACE, SIGNETICS, 811 EAST ARQUES, AND FORMER TRW MICROWAVE FACILITY, 825 STEWART DRIVE
SUPERFUND SITES, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS ROD MAY
PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO THE PUBLIC HEALTH, WELFARE OR ENVIRONMENT. 
BASED ON THE FACT THAT A VARIETY OF THE VOCS DETECTED IN THE STUDY AREA POSE SIGNIFICANT HEALTH
RISKS AS CARCINOGENS OR AS NONCARCINOGENS AND COMPLETE EXPOSURE PATHWAYS EXIST, EPA HAS
DETERMINED THAT REMEDIATION IS WARRANTED.

7.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

UNDER SECTION 121(D)(1) OF CERCLA, REMEDIAL ACTIONS MUST ATTAIN A DEGREE OF CLEAN-UP WHICH
ASSURES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  ADDITIONALLY, REMEDIAL ACTIONS THAT
LEAVE ANY HAZARDOUS SUBSTANCE, POLLUTANT, OR CONTAMINANT ON-SITE MUST MEET A LEVEL OR STANDARD
OF CONTROL THAT AT LEAST ATTAINS STANDARDS, REQUIREMENTS, LIMITATIONS, OR CRITERIA THAT ARE
"APPLICABLE OR RELEVANT AND APPROPRIATE" UNDER THE CIRCUMSTANCES OF THE RELEASE. THESE
REQUIREMENTS, KNOWN AS "ARARS", MAY BE WAIVED IN CERTAIN INSTANCES, AS STATED IN SECTION
121(D)(4) OF CERCLA.

"APPLICABLE" REQUIREMENTS ARE THOSE CLEAN-UP STANDARDS, STANDARDS OF CONTROL AND OTHER
SUBSTANTIVE ENVIRONMENTAL PROTECTION REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER
FEDERAL OR STATE LAW THAT SPECIFICALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT OR CONTAMINANT,
REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE AT A CERCLA SITE. "RELEVANT AND APPROPRIATE"
REQUIREMENTS ARE CLEAN-UP STANDARDS, STANDARDS OF CONTROL AND OTHER SUBSTANTIVE ENVIRONMENTAL
PROTECTION REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL OR STATE LAW THAT,
WHILE NOT "APPLICABLE" TO A HAZARDOUS SUBSTANCE, POLLUTANT, CONTAMINANT, REMEDIAL ACTION,
LOCATION, OR OTHER CIRCUMSTANCE AT A CERCLA SITE, ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY
SIMILAR TO THOSE ENCOUNTERED AT THE CERCLA SITE THAT THEIR USE IS WELL-SUITED TO THE PARTICULAR
SITE.  FOR EXAMPLE, REQUIREMENTS MAY BE RELEVANT AND APPROPRIATE IF THEY WOULD BE "APPLICABLE"
BUT FOR JURISDICTIONAL RESTRICTIONS ASSOCIATED WITH THE REQUIREMENT.  (SEE THE NATIONAL
CONTINGENCY PLAN, 40 CFR SECTION 300.6, 1986).

THE DETERMINATION OF WHICH REQUIREMENTS ARE "RELEVANT AND APPROPRIATE" IS SOMEWHAT FLEXIBLE. 
EPA AND THE STATE MAY LOOK TO THE TYPE OF REMEDIAL ACTIONS CONTEMPLATED, THE HAZARDOUS
SUBSTANCES PRESENT, THE WASTE CHARACTERISTICS, THE PHYSICAL CHARACTERISTICS OF THE SITE, AND
OTHER APPROPRIATE FACTORS.  IT IS POSSIBLE FOR ONLY PART OF A REQUIREMENT TO BE CONSIDERED
RELEVANT AND APPROPRIATE.  ADDITIONALLY, ONLY SUBSTANTIVE REQUIREMENTS NEED BE FOLLOWED.  IF NO
ARAR COVERS A PARTICULAR SITUATION, OR IF AN ARAR IS NOT SUFFICIENT TO PROTECT HUMAN HEALTH OR



THE ENVIRONMENT, THEN NON-PROMULGATED STANDARDS, CRITERIA, GUIDANCE, AND ADVISORIES MUST BE USED
TO PROVIDE A PROTECTIVE REMEDY.

7.1 TYPES OF ARARS

THERE ARE THREE TYPES OF ARARS.  THE FIRST TYPE INCLUDES "CONTAMINANT SPECIFIC" REQUIREMENTS. 
THESE ARARS SET LIMITS ON CONCENTRATIONS OF SPECIFIC HAZARDOUS SUBSTANCES, POLLUTANTS, AND
CONTAMINANTS IN THE ENVIRONMENT.  EXAMPLES OF THIS TYPE OF ARAR ARE AMBIENT WATER QUALITY
CRITERIA AND DRINKING WATER STANDARDS.  THE SECOND TYPE OF ARAR INCLUDES LOCATION-SPECIFIC
REQUIREMENTS THAT SET RESTRICTIONS ON CERTAIN TYPES OF ACTIVITIES BASED ON SITE CHARACTERISTICS. 
THESE INCLUDE RESTRICTION ON ACTIVITIES IN WETLANDS, FLOODPLAINS, AND HISTORIC SITES.  THE THIRD
TYPE OF ARAR INCLUDES ACTION-SPECIFIC REQUIREMENTS.  THESE ARE TECHNOLOGY-BASED RESTRICTIONS
WHICH ARE TRIGGERED BY THE TYPE OF ACTION UNDER CONSIDERATION.  EXAMPLES OF ACTION-SPECIFIC
ARARS ARE RESOURCE CONSERVATION AND RECOVERY ACT ("RCRA") REGULATIONS FOR WASTE TREATMENT,
STORAGE, AND DISPOSAL.

ARARS MUST BE IDENTIFIED ON A SITE-SPECIFIC BASIS FROM INFORMATION ABOUT SPECIFIC CHEMICALS AT
THE SITE, SPECIFIC FEATURES OF THE SITE LOCATION, AND ACTIONS THAT ARE BEING CONSIDERED AS
REMEDIES.

7.2 CONTAMINANT-SPECIFIC ARARS AND TBCS

SECTION 1412 OF THE SAFE DRINKING WATER ACT. 42 USC SECTION 300G-1

UNDER THE AUTHORITY OF SECTION 1412 OF THE SAFE DRINKING WATER ACT, MAXIMUM CONTAMINANT LEVELS
GOALS (MCLGS) THAT ARE SET AT LEVELS ABOVE ZERO, SHALL BE ATTAINED BY REMEDIAL ACTIONS FOR
GROUND OR SURFACE WATER THAT ARE CURRENT OR POTENTIAL SOURCES OF DRINKING WATER, WHERE THE MCLGS
ARE RELEVANT AND APPROPRIATE UNDER THE CIRCUMSTANCES OF THE RELEASE BASED ON THE FACTORS IN
S300.400 (G)(2).

THE APPROPRIATE REMEDIAL GOAL FOR EACH INDICATOR CHEMICAL IN GROUND WATER IS THE MCLG (IF NOT
EQUAL TO ZERO), THE FEDERAL MCL, OR THE STATE MCL, WHICHEVER IS MOST STRINGENT.

CALIFORNIA'S RESOLUTION 68-16

CALIFORNIA'S "STATEMENT OF POLICY WITH RESPECT TO MAINTAINING HIGH QUALITY OF WATERS IN
CALIFORNIA," RESOLUTION 68-16, AFFECTS REMEDIAL STANDARDS.  THE POLICY REQUIRES MAINTENANCE OF
EXISTING WATER QUALITY UNLESS IT IS DEMONSTRATED THAT A CHANGE WILL BENEFIT THE PEOPLE OF THE
STATE, WILL NOT UNREASONABLY AFFECT PRESENT OR POTENTIAL USES, AND WILL NOT RESULT IN WATER
QUALITY LESS THAN THAT PRESCRIBED BY OTHER STATE POLICIES.

THE FS EVALUATED GROUNDWATER CLEANUP TO BACKGROUND OR NON-DETECT LEVELS. CLEANUP TO NON-DETECT
LEVELS WOULD INCREASE ESTIMATED GROUNDWATER CLEANUP TIMES BY OVER 50 PERCENT AND ADD
SIGNIFICANTLY TO COST.  THE FS ALSO EVALUATED CLEANUP LEVELS NECESSARY TO ACHIEVE A 1 IN
1,000,000 EXCESS CANCER RISK FROM FUTURE INGESTION OF THE GROUNDWATER.  THIS IS HIGHLY
IMPRACTICAL DUE TO THE PRESENCE OF ARSENIC.  THE ARSENIC CONCENTRATION WOULD HAVE TO BE REDUCED
TO 1.5 UG/L TO APPROACH THE 1 IN A 1,000,000 EXCESS CANCER RISK.  THIS IS FAR BELOW THE CURRENT
MCL FOR ARSENIC OF 50 UG/L AND IS PROBABLY BELOW THE NATURALLY OCCURRING BACKGROUND OF ARSENIC
IN GROUNDWATER IN SANTA CLARA COUNTY.

IN ADDITION, CLEANUP OF GROUNDWATER TO BELOW THE MCL FOR THE CHEMICALS OF CONCERN MAY NOT BE
ACHIEVABLE DUE TO THE TECHNICAL DIFFICULTIES IN RESTORING AQUIFERS BY THE REMOVAL OF LOW
CONCENTRATIONS OF ANY VOC. THIS IS DUE TO THE SLOW DESORPTION OF VOCS ADSORBED TO THE INNER PORE
SPACES OF SOIL PARTICLES WHICH MAKE UP THE AQUIFER MATERIAL AND VOCS ADSORBED TO CLAYS AND
ORGANIC MATTER IN THE AQUITARD.  CLEANUP TO MCL LEVELS WOULD PROTECT THE PRIMARY BENEFICIAL USE
OF THE GROUNDWATER AS A POTENTIAL SOURCE OF DRINKING WATER.  FOR THESE REASONS, MCLS WERE
ACCEPTED AS CONCENTRATIONS THAT MEET THE INTENT OF RESOLUTION NO. 68-16.

7.3 ACTION SPECIFIC ARARS AND TBCS

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

NPDES SUBSTANTIVE PERMIT REQUIREMENTS AND/OR RWQCB WASTE DISCHARGE REQUIREMENTS (WDRS) ARE



POTENTIAL ARARS FOR EFFLUENT DISCHARGES.  THE EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
OF AN NPDES PERMIT OR WDRS LEGALLY APPLY TO POINT SOURCE DISCHARGES SUCH AS THOSE FROM A
TREATMENT SYSTEM WITH AN OUTFALL TO SURFACE WATER OR STORM DRAINS.  THE RWQCB ESTABLISHED
EFFLUENT DISCHARGE LIMITATIONS AND PERMIT REQUIREMENTS BASED ON WATER QUALITY STANDARDS SET
FORTH IN THE SAN FRANCISCO BAY REGIONAL BASIN PLAN OR BEST AVAILABLE TECHNOLOGY STANDARDS.

EPA OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE (OSWER) DIRECTIVE 9355.0-28

OSWER DIRECTIVE 9355.0-28 "CONTROL OF AIR EMISSIONS FROM SUPERFUND GROUNDWATER AIR STRIPPERS AT
SUPERFUND GROUNDWATER SITES" APPLIES TO FUTURE REMEDIAL DECISIONS AT SUPERFUND SITES IN OZONE
NON-ATTAINMENT AREAS.  FUTURE REMEDIAL DECISIONS INCLUDE RECORDS OF DECISIONS (RODS),
SIGNIFICANT DIFFERENCES TO A ROD AND CONSENT DECREES.  THE FOUR OPERABLE UNITS ARE IN AN OZONE
NON-ATTAINMENT AREA.  THIS DIRECTIVE REQUIRES SUCH SITES TO CONTROL TOTAL VOLATILE ORGANIC
COMPOUND EMISSIONS FROM AIR STRIPPERS AND SOIL VAPOR EXTRACTORS TO FIFTEEN POUNDS PER DAY PER
FACILITY.  THIS DIRECTIVE IS NOT AN ARAR, BUT IS A TBC.  ARARS WITH MORE STRINGENT REQUIREMENTS
TAKE PRECEDENCE OVER THE DIRECTIVE.

BAY AREA AIR QUALITY MANAGEMENT DISTRICT (BAAQMD) REGULATION 8. RULE 47

BAY AREA AIR QUALITY MANAGEMENT DISTRICT BOARD OF DIRECTORS ADOPTED REGULATION 8, RULE 47.  THIS
RULE IS ENTITLED "AIR STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS" AND APPLIES TO NEW AND
MODIFIED OPERATIONS. THE RULE CONSISTS OF TWO STANDARDS:

• INDIVIDUAL AIR STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS EMITTING BENZENE,
VINYL CHLORIDE, PERCHLOROETHYLENE, METHYLENE CHLORIDE AND/OR TRICHLOROETHYLENE ARE
REQUIRED TO CONTROL EMISSIONS BY AT LEAST NINETY PERCENT BY WEIGHT.  OPERATIONS
EMITTING LESS THAN ONE POUND PER DAY OF THESE COMPOUNDS ARE EXEMPT FROM THIS
REQUIREMENT IF THEY PASS A DISTRICT RISK SCREEN.

• INDIVIDUAL AIR STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS EMITTING GREATER THAN
FIFTEEN POUNDS PER DAY OF ORGANIC COMPOUNDS OTHER THAN THOSE LISTED ABOVE ARE       
REQUIRED TO CONTROL EMISSIONS BY AT LEAST NINETY PERCENT BY WEIGHT.

REGULATION 8, RULE 47 IS AN ARAR FOR THE IMPLEMENTATION OF THE REMEDY AT ALL FOUR OPERABLE
UNITS.

BAY AREA AIR QUALITY MANAGEMENT DISTRICT (BAAQMD) REGULATION 8. RULE 40

BAY AREA AIR QUALITY MANAGEMENT DISTRICT BOARD OF DIRECTORS ADOPTED REGULATION 8, RULE 40, JULY
1986.  THIS RULE IS ENTITLED "AERATION OF CONTAMINATED SOIL AND REMOVAL OF UNDERGROUND STORAGE
TANKS".  THE PURPOSE OF THIS RULE IS TO LIMIT THE EMISSION OF ORGANIC COMPOUNDS FROM SOIL THAT
HAS BEEN CONTAMINATED BY ORGANIC OR PETROLEUM CHEMICAL LEAKS OR SPILLS; TO DESCRIBE AN
ACCEPTABLE SOIL AERATION PROCEDURE; AND TO DESCRIBE AN ACCEPTABLE PROCEDURE FOR CONTROLLING
EMISSIONS FROM UNDERGROUND STORAGE TANKS DURING REPLACEMENT OR REMOVAL.  THIS RULE INCLUDES
STANDARDS FOR AERATION, REPORTING REQUIREMENTS AND A MANUAL OF PROCEDURES.

• UNCONTROLLED AERATION (8-40-301) IS LIMITED BY A COMBINATION OF ORGANIC CONTENT AND
VOLUME.

• CONTROLLED AERATION (8-40-302) REQUIRES THAT THE EMISSIONS OF ORGANIC COMPOUNDS TO
THE ATMOSPHERE BE REDUCED BY AT LEAST 90 PERCENT BY WEIGHT.

REGULATION 8, RULE 40 WOULD BE AN ARAR FOR THE IMPLEMENTATION OF ANY REMEDY THAT INCLUDES SOIL
AERATION OR REMOVAL OF ANY SOIL CONTAINING GREATER THAN 50 PPM BY WEIGHT ORGANIC CONTENT.

RESOURCE CONSERVATION RECOVERY ACT (RCRA) LAND DISPOSAL RESTRICTIONS

THE CONTAMINATED GROUND WATER CONTAINS TWO SPENT SOLVENTS THAT ARE RCRA LISTED WASTES.  TCE IS
AN FOOL LISTED WASTE, AND TCA IS AN F002 LISTED WASTE.  ADSORBENTS AND OTHER MATERIALS USED FOR
REMEDIATION OF GROUNDWATER VOCS, SUCH AS ACTIVATED CARBON, CHEMICAL-ADSORBING RESINS, OR OTHER
MATERIALS USED IN THE TREATMENT OF GROUND WATER OR AIR WILL CONTAIN THE CHEMICALS AFTER USE. 
RCRA LAND DISPOSAL RESTRICTIONS ARE NOT APPLICABLE BUT ARE RELEVANT AND APPROPRIATE TO DISPOSAL
OF TREATMENT MEDIA DUE TO THE PRESENCE OF CONSTITUENTS WHICH ARE SUFFICIENTLY SIMILAR TO RCRA



WASTES.

CLEAN WATER ACT

UNDER THESE PROVISIONS, DISCHARGES OF TREATED GROUNDWATER TO THE LOCAL SANITARY SEWER MUST
COMPLY WITH LOCAL POTW PRETREATMENT PROGRAMS. DISCHARGES OF TREATED GROUNDWATER TO THE SANITARY
SEWER AT AMD 901/902 MUST MEET THE SUBSTANTIVE STANDARDS OF THE CITY OF SUNNYVALE.

7.4 LOCATION-SPECIFIC ARARS

FISH AND WILDLIFE COORDINATION ACT

THE FISH AND WILDLIFE COORDINATION ACT IS AN APPLICABLE REQUIREMENT FOR THE LOCATIONS ADJACENT
TO CALABAZAS CREEK, GUADELUPE SLOUGH AND OTHER TRIBUTARY STREAMS AND MARSHES.

8.0 DESCRIPTION OF ALTERNATIVES

8.1 REMEDIAL ACTION OBJECTIVES

CLEANUP OF GROUNDWATER CONTAMINATION AT THE AMD/SIGNETICS/TRW SITES FOCUSES ON THE FOLLOWING
REMEDIAL OBJECTIVES:

1. PREVENTION OF THE NEAR-TERM AND FUTURE EXPOSURE OF HUMAN RECEPTORS TO CONTAMINATED
   GROUNDWATER AND SOIL;

2. RESTORATION OF THE CONTAMINATED GROUNDWATER FOR FUTURE USE AS A POTENTIAL SOURCE OF DRINKING
   WATER;

3. CONTROL OF CONTAMINANT MIGRATION;

4. MONITORING OF CONTAMINANT CONCENTRATIONS IN GROUNDWATER TO OBSERVE THE CONTROL OF CONTAMINANT
   MIGRATION AND THE PROGRESS OF CLEANUP.

8.2 CLEANUP STANDARDS

8.2.1 CLEANUP STANDARDS

EVEN THOUGH SHALLOW GROUNDWATER AFFECTED BY THESE SITES IS NOT CURRENTLY BEING USED FOR DRINKING
WATER, IT IS A POTENTIAL DRINKING WATER SOURCE AND MUST BE PROTECTED AS SUCH.  THEREFORE, THE
CLEANUP STANDARDS HAVE BEEN SET AT STATE AND FEDERAL MAXIMUM CONTAMINANT LEVELS (MCLS) FOR
DRINKING WATER.  THE CLEANUP STANDARDS FOR NINE OF THE TEN CHEMICALS OF CONCERN FOR THESE SITES
ARE THE CALIFORNIA MCLS FOR DRINKING WATER (TABLE 6).  THE EXCEPTION IS 1,2-DCB FOR WHICH
CALIFORNIA HAS NOT ESTABLISHED AN MCL.  THE CLEANUP STANDARD FOR 1,2-DCB WILL BE THE RECENTLY
PROMULGATED FEDERAL MCL, WHICH BECOMES EFFECTIVE JULY 1992. SETTING THE CLEANUP STANDARDS AT
THESE LEVELS FULFILLS THE ARARS AND ALSO ACHIEVES A RISK LEVEL WITHIN THE EPA ACCEPTABLE RISK
RANGE.

FOR THE STUDY AREA, THE CARCINOGENIC RISK AT THE CLEANUP STANDARDS FOR ALL CHEMICALS LISTED IN
TABLE 6 ASSOCIATED WITH THE POTENTIAL FUTURE USE SCENARIO OF GROUNDWATER INGESTION AND
INHALATION OF VOCS FROM GROUNDWATER WOULD BE 3.7 X (10-4) (TABLES 7 & 8). THIS RISK IS BASED ON  
ALL THE CHEMICALS IN TABLE 6 BEING PRESENT IN THE GROUNDWATER ANY PLACE WITHIN THE STUDY AREA. 
THIS ESTIMATE IS BASED ON ASSUMPTIONS SIMILAR TO THE PROBABLE MAXIMUM CASE IN THE BPHE, EXCEPT
IT ASSUMES A 70 YEAR RATHER THAN A 30 YEAR EXPOSURE USED TO ESTIMATE THE PROBABLE MAXIMUM RISK
SCENARIO IN THE BPHE.

THESE ASSUMPTIONS ARE PROBABLY OVERLY CONSERVATIVE, ESPECIALLY THE ASSUMPTION REGARDING THE
OCCURRENCE OF ALL CHEMICALS.  TABLE 6 SHOWS WHICH CHEMICALS OCCUR OR WOULD BE REASONABLY
EXPECTED TO OCCUR IN WHICH OPERABLE UNIT.  BASED ON THESE CHEMICALS ONLY, THE ESTIMATED EXCESS
CARCINOGENIC RISK AFTER CLEANUP IS 6 X (10-6) FOR THE AMD OPERABLE UNIT AND 4 X (10-5) FOR
SIGNETICS, TRW, AND THE OFFSITE COMMINGLED PLUME (TABLE 8).  IN CLEANING UP TCE TO THE 5 PPB
CLEANUP STANDARD IT IS QUITE LIKELY THAT THE CONCENTRATIONS OF OTHER VOCS WILL BE REDUCED TO
LEVELS BELOW THE 5 PPB RANGE.  THESE RISK VALUES REPRESENT THE MAXIMUM RESIDUAL RISK THAT WOULD
BE PROBABLE FOLLOWING CLEANUP.



IN ADDITION, THESE VALUES INCLUDE 1,1-DCEWHICH IS CLASSIFIED BY EPA AS A POSSIBLE HUMAN
CARCINOGEN.  THE CLASSIFICATION OF 1,1-DCE AS A CARCINOGEN IS BASED ON A SINGLE POSITIVE RESULT
OUT OF SEVENTEEN STUDIES AND, BASED ON GUIDANCE OF EPA REGION IX TOXICOLOGIST, IT IS ACCEPTABLE
TO EXCLUDE 1,1-DCE AS A CARCINOGEN.  IF 1,1-DCE IS NOT INCLUDED AS A CARCINOGEN, A MODIFIED
REFERENCE DOSE IS USED IN THE EVALUATION OF THE NON-CARCINOGENIC HAZARD QUOTIENT.  IF IT IS
EXCLUDED, THE ESTIMATED RISK AT CLEANUP STANDARDS DECREASES TO 6 X (10-6) FOR SIGNETICS AND TRW
AND 3 X (10-6) FOR THE OFFSITE COMMINGLED PLUME.

THE NON-CARCINOGENIC HAZARD INDEX AT THE CLEANUP STANDARDS, FOR ALL OF THE CHEMICALS SHOWN IN
TABLE 6 ASSOCIATED WITH THE POTENTIAL FUTURE USE SCENARIO OF GROUNDWATER INGESTION AND
INHALATION OF VOCS IS 0.44 (TABLE 7).  IF ONLY THOSE CHEMICALS THAT MIGHT BE REASONABLE EXPECTED
TO OCCUR WITHIN ANY OPERABLE UNIT ARE CONSIDERED THEN THE HAZARD INDEX FOR THIS SCENARIO IS 0.44
FOR AMD AND SIGNETICS OPERABLE UNIT, 0.1 FOR THE TRW OPERABLE UNIT, AND 0.2 FOR THE OFFSITE
COMMINGLED PLUME (TABLE 7).

CLEANUP STANDARDS FOR THE TREATED EFFLUENT FROM THE AIR STRIPPER ARE SET BY RWQCB IN THE NPDES
PERMIT PROCESS.  CLEANUP STANDARDS FOR THE AIR STRIPPER OFFGAS ARE ESTABLISHED BY THE BAAQMD
PERMIT PROCESS.  ALL OF THE TREATMENT SYSTEMS, EXCEPT FOR THE GROUNDWATER TREATMENT SYSTEM AT
AMD 901/902, ARE CURRENTLY PERMITTED BY THE RWQCB AND BAAQMD.  THE GROUNDWATER TREATMENT SYSTEM
AT AMD 901/902 DOES HAVE A PERMIT TO OPERATE FROM THE BAAQMD, HOWEVER SINCE THE WATER IS REUSED
AS INDUSTRIAL PROCESS WATER AND INDIRECTLY DISCHARGED TO THE SANITARY SEWER SYSTEM.  A PERMIT
FROM THE RWQCB IS NOT REQUIRED.

OPERATION OF THE AMD 901/902 SITE AS A PRODUCTION FACILITY BY AMD WILL CEASE SOMETIME IN LATE
1991 OR EARLY 1992.  THIS WILL PRECLUDE THE INDIRECT DISCHARGE OF THE TREATED GROUNDWATER UNDER
LOCAL POTW REGULATIONS.  AN NPDES PERMIT WILL BE REQUIRED FOR DISCHARGE OF THIS WATER, HOWEVER
THE DISCHARGE LIMITS HAVE NOT BEEN ESTABLISHED AT THIS TIME.

THERE ARE CURRENTLY NO ARARS ESTABLISHED FOR CLEANUP LEVELS IN CONTAMINATED SOIL.  HOWEVER, A
RWQCB POLICY OF CLEANUP TO BACKGROUND OR 1 PPM TOTAL VOCS FOR SOILS IS A TBC CRITERIA AND HAS
BEEN SET AS THE SOIL CLEANUP STANDARD FOR THESE SITES.  EXPERIENCE AT OTHER SITES HAS SHOWN THAT
THIS LEVEL WILL PREVENT RECONTAMINATION OF GROUNDWATER.

8.2.2 COMPLIANCE BOUNDARIES

THE COMPLIANCE BOUNDARY FOR CONTAMINATED GROUNDWATER INCLUDES ALL GROUNDWATER WITHIN THE PLUME
BOUNDARIES INDICATED IN FIGURES 16 AND 17, ALL GROUNDWATER MONITORED IN EXISTING WELLS, AND ANY
CONTAMINATED GROUNDWATER IDENTIFIED BY ADDITIONAL MONITORING WELLS INSTALLED UPON RWQCB OR EPA
REQUEST FOR THE PURPOSE OF MONITORING POTENTIAL VERTICAL OR HORIZONTAL MIGRATION OF THE PLUMES
CURRENTLY LOCATED IN THE A AND B AQUIFERS.

8.3 REMEDIAL ACTION ALTERNATIVES

INITIALLY, A LARGE NUMBER OF CLEANUP METHODS (TECHNOLOGIES) WERE SCREENED WITH RESPECT TO THEIR
EFFECTIVENESS, IMPLEMENTABILITY, AND ORDER-OF-MAGNITUDE COST.  THE METHODS WHICH PASSED THIS
INITIAL SCREENING WERE THEN COMBINED INTO CLEANUP ALTERNATIVES MOST APPLICABLE TO EACH OPERABLE
UNIT AND EVALUATED IN DETAIL.

8.3.1 AMD OPERABLE UNIT

APPROXIMATELY 37 CUBIC YARDS OF RESIDUAL CONTAMINATED SOIL IS LOCATED IN THE UNSATURATED ZONE
UPGRADIENT OF THE GROUNDWATER EXTRACTION AND TREATMENT SYSTEM.  ALTERNATIVE 1 APPLIES TO BOTH
SOIL AND GROUNDWATER. ALTERNATIVES 2 THROUGH 7 SPECIFICALLY ADDRESS THE SOIL, AND ALTERNATIVES 8
THROUGH 10 ADDRESS GROUNDWATER.

AMD ALTERNATIVE 1: NO ACTION - MONITORING THE NO ACTION ALTERNATIVE INCLUDES COMPLETELY STOPPING
OPERATION OF THE EXISTING GROUNDWATER TREATMENT SYSTEM WHICH HAS BEEN OPERATING FOR THE LAST
6-YEARS.  NO ADDITIONAL SOIL REMEDIATION WOULD BE PERFORMED.  GROUNDWATER MONITORING WOULD
CONTINUE.  TIME FOR THE GROUNDWATER TO ACHIEVE COMPLIANCE WITH ARARS IS UNKNOWN WITH BEST
ESTIMATES IN THE RANGE OF HUNDREDS OF YEARS. THE PRESENT WORTH COST IS PROJECTED TO BE $1.5
MILLION.

AMD ALTERNATIVE 2: SOIL FLUSHING IN THIS ALTERNATIVE, WATER WOULD BE PERCOLATED THROUGH



CONTAMINATED SOIL TO SOLUBILIZE VOCS ADSORBED TO THE SOIL AND FLUSH THEM INTO THE GROUNDWATER. 
GROUNDWATER WOULD THEN BE TREATED BY AN ACTIVATED CARBON TREATMENT SYSTEM.  THIS PROCEDURE WOULD
REDUCE THE RESIDUAL CONCENTRATIONS IN THE SOIL AND INCREASE THE SOLUBLE CONCENTRATIONS IN THE
GROUNDWATER.  IT IS ESTIMATED THIS ALTERNATIVE WOULD TAKE HUNDREDS OF YEARS TO REDUCE
CONCENTRATIONS OF VOCS IN SOIL TO THE 1 PPM LEVEL.  THE PRESENT WORTH COST OF THIS ALTERNATIVE
IS ESTIMATED TO BE $2.8 MILLION.

AMD ALTERNATIVE 3: SOIL AERATION THIS ALTERNATIVE CONSISTS OF EXCAVATING THE CONTAMINATED SOIL
AND TRANSPORTING IT TO AN APPROPRIATE TREATMENT AREA.  THE SOIL WOULD BE SPREAD OUT TO A
PREDETERMINED DEPTH, USUALLY 1 TO 3-FEET, AND MECHANICALLY MIXED ON A REGULAR BASIS.  THE
CONTAMINANTS WOULD VOLATILIZE AND BE RELEASED TO THE AIR.  AGAIN, IT IS ESTIMATED THIS
ALTERNATIVE WOULD TAKE HUNDREDS OF YEARS TO REDUCE CONCENTRATIONS OF VOCS IN SOIL TO THE 1 PPM
LEVEL.  THE PRESENT WORTH COST OF THIS ALTERNATIVE IS ESTIMATED TO BE $2.7 MILLION.

AMD ALTERNATIVES 4 THROUGH 6: VACUUM EXTRACTION (VE); VE WITH HEATED AIR ASSIST; VE WITH STEAM
ASSIST THESE THREE ALTERNATIVES INVOLVE IN SITU VACUUM EXTRACTION WHEREBY VOCS ARE REMOVED FROM
THE SOIL BY MECHANICALLY DRAWING OR VENTING AIR THROUGH THE UNSATURATED SOIL LAYER.  THE SOIL
WOULD BE GRADUALLY TREATED AS THE VOCS ARE RELEASED FROM THE SOIL PARTICLES.  EXTRACTION OF THE
VOC-CONTAINING VAPORS COULD BE ENHANCED BY USING HEATED AIR OR STEAM.  VOC-LADEN AIR WOULD THEN
BE TREATED WITH AN APPROPRIATE TREATMENT SYSTEM.  AGAIN, IT IS ESTIMATED THIS ALTERNATIVE WOULD
TAKE HUNDREDS OF YEARS TO REDUCE CONCENTRATIONS OF VOCS IN SOIL TO THE 1 PPM LEVEL.  THE PRESENT
WORTH COST OF THESE ALTERNATIVES RANGES FROM $2.8 TO $3.5 MILLION.

AMD ALTERNATIVE 7: EXCAVATION AND OFFSITE DISPOSAL/TREATMENT IN THIS ALTERNATIVE, THE
CONTAMINATED SOIL WOULD BE EXCAVATED, THE BUILDING REINFORCED AS NEEDED, AND THE EXCAVATION
BACKFILLED.  THE EXCAVATED SOIL WOULD BE TREATED MOST LIKELY BY INCINERATION AND/OR DISPOSED
OFFSITE. THE CONCENTRATIONS OF VOCS IN SOIL CAN BE REDUCED TO THE 1 PPM LEVEL DURING THE
DURATION OF THE EXCAVATION.  THE PRESENT WORTH COST OF THIS ALTERNATIVE IS ESTIMATED TO BE $2.7
MILLION.

AMD ALTERNATIVE 8: EXTRACTION - AIR STRIPPING WITH CARBON ADSORPTION OF THE OFFGAS THIS
ALTERNATIVE COMPRISES THE CURRENT INTERIM REMEDIAL TREATMENT SYSTEM FOR THE GROUNDWATER
(EXTRACTION WELLS, AIR STRIPPER, AND CARBON ADSORPTION OF THE OFFGAS).  AIR STRIPPING AS A
STAND-ALONE TECHNOLOGY IS VERY EFFECTIVE IN REMOVING VOCS FROM GROUNDWATER AT THE AMD OPERABLE
UNIT.  CARBON ADSORPTION OF THE STRIPPER VAPOR EXHAUST PROVIDES ADDITIONAL TREATMENT.  THIS
ALTERNATIVE IS MODELED TO ACHIEVE CLEANUP STANDARDS IN 18 YEARS AT A PRESENT VALUE COST OF $2.6
MILLION.

AMD ALTERNATIVE 9: EXTRACTION - CARBON ADSORPTION ALTERNATIVE THIS ALTERNATIVE CONSISTS OF
EXTRACTION OF GROUNDWATER USING THE CURRENT WELL SYSTEM.  THE EXTRACTED GROUNDWATER COULD THEN
BE PASSED DIRECTLY THROUGH GRANULAR ACTIVATED CARBON FOR ADSORPTION OF VOCS.  USE OF THE AIR
STRIPPER WOULD BE DISCONTINUED.  THIS ALTERNATIVE WOULD NOT CHANGE THE TIME TO ACHIEVE ARARS (18
YEARS) HOWEVER THE PRESENT VALUE COST WOULD INCREASE TO $4.6 MILLION.

AMD ALTERNATIVE 10: AUGMENTED EXTRACTION WITH ENHANCED TREATMENT THIS ALTERNATIVE INVOLVES
INSTALLING ADDITIONAL WELLS ON THE AMD OU TO EXTRACT ADDITIONAL GROUNDWATER.  THE GROUNDWATER
WOULD BE TREATED IN THE EXISTING AIR STRIPPER SYSTEM.  AN ADDITIONAL CARBON ADSORPTION UNIT
WOULD BE INSTALLED TO PROVIDE ADDITIONAL CAPACITY TO TREAT THE AIR STRIPPER OFFGAS.  THE
INCREASED NUMBER OF WELLS WOULD NOT RESULT IN AN INCREASED RATE OF GROUNDWATER EXTRACTION,
THEREFORE THE ESTIMATED TIME TO ACHIEVE ARARS REMAINS AT 18 YEARS.  THE ESTIMATED PRESENT VALUE
COST OF THIS ALTERNATIVE IS $2.8 MILLION.

AMD TREATED GROUNDWATER DISPOSAL FOR ALL THREE GROUNDWATER REMEDIATION ALTERNATIVES (8 THROUGH
10), DISCHARGE OPTIONS FOR TREATED GROUNDWATER INCLUDE: DISCHARGE TO A PUBLICLY OWNED TREATMENT
WORKS (POTW), DISCHARGE TO STORM DRAIN, AND INDUSTRIAL PROCESS APPLICATIONS.  CURRENTLY, AMD
REUSES ALL OF THE TREATED GROUNDWATER IN ONSITE FACILITY USES.

8.3.2 SIGNETICS OPERABLE UNIT

ALTERNATIVES 1 THROUGH 4 COMBINE SOIL AND GROUNDWATER REMEDIAL ALTERNATIVES FOR THE SIGNETICS
PROPERTY.

SIGNETICS ALTERNATIVE 1: NO ACTION IN THIS ALTERNATIVE, NO ACTION WOULD BE TAKEN TO REMEDIATE



SOIL OR GROUNDWATER AND THE EXISTING SOIL-VAPOR VACUUM EXTRACTION SYSTEM WOULD BE SHUT DOWN. 
THE ESTIMATED PRESENT VALUE COST OF THIS ALTERNATIVE IS $1.5 MILLION.

SIGNETICS ALTERNATIVE 2: NO ADDITIONAL GROUNDWATER OR VACUUM EXTRACTION ALTERNATIVE 2 COMPRISES
THE INTERIM REMEDIAL SYSTEM CURRENTLY IN OPERATION.  GROUNDWATER IS EXTRACTED USING TWO
EXTRACTION TRENCHES, SIX EXTRACTION WELLS, AND THREE BASEMENT DEWATERING SUMPS.  THE EXISTING
SOIL-VAPOR VACUUM EXTRACTION SYSTEM WOULD CONTINUE TO OPERATE. EXTRACTED GROUNDWATER WOULD
CONTINUE TO BE TREATED BY AIR STRIPPING FOLLOWED BY CARBON POLISHING OF THE EFFLUENT WATER.  IN
ADDITION, VAPOR-PHASE CARBON WOULD CONTINUE TO BE USED TO REMOVE RESIDUAL VOCS FROM THE EFFLUENT
AIR STREAM FROM THE AIR STRIPPERS.  THE ESTIMATED PRESENT VALUE COST OF THIS ALTERNATIVE IS $3.9
MILLION.

SIGNETICS ALTERNATIVE 3: ENHANCED GROUNDWATER EXTRACTION THIS ALTERNATIVE CONSISTS OF IMPROVING
THE EXTRACTION SYSTEM TO COMPENSATE FOR DECLINING WATER LEVELS; THESE DECLINES HAVE RESULTED IN
DECREASES IN CONTAMINANT REMOVAL RATES AND APPARENT INCREASES IN DOWNGRADIENT VOC
CONCENTRATIONS.  THE EXISTING SOIL-VAPOR VACUUM EXTRACTION SYSTEM WOULD CONTINUE TO OPERATE. 
THE PROPOSED IMPROVEMENTS TO THE GROUNDWATER EXTRACTION SYSTEM ARE:

• INCREASE PUMPING RATE AT THE 440 WOLFE EXTRACTION TRENCH TO DECREASE THE WATER
LEVELS IN THE TRENCH

• INSTALL A SERIES OF A-AQUIFER EXTRACTION WELLS NORTH OF THE 811 ARQUES AVENUE
BUILDING

• INSTALL PIEZOMETERS ALONG AND NORTH OF THE 815 STEWART DRIVE PROPERTY BOUNDARY TO
ASSESS THE CURRENT CAPTURE ZONES

• INSTALL ADDITIONAL A-AQUIFER EXTRACTION WELLS IMMEDIATELY NORTH OF THE 815 STEWART
BUILDING, UNLESS DECLINING WATER LEVELS PRECLUDE EXTRACTION

• RESUME PUMPING FROM AN EXISTING B1/B2-AQUIFER EXTRACTION WELL (S-100B1)

• INITIATE GROUNDWATER EXTRACTION FROM THE B3-AQUIFER IF ONSITE VOC CONCENTRATIONS
INCREASE SIGNIFICANTLY.

THE PRESENT VALUE COST OF THIS ALTERNATIVE IS $3.9 MILLION.

ALTERNATIVE 4: ENHANCED GROUNDWATER (A- AND B-AQUIFERS) AND VACUUM EXTRACTION (A-AQUIFER) THIS
ALTERNATIVE IS SIMILAR TO ALTERNATIVE 3 EXCEPT THAT BOTH THE GROUNDWATER AND VACUUM EXTRACTION
SYSTEMS ARE EXPANDED.  THE EXPANDED VACUUM EXTRACTION SYSTEM WOULD INCLUDE FOUR ADDITIONAL VAPOR
EXTRACTION WELLS AND AN UPGRADE OF THE BLOWERS AND CARBON ADSORPTION SYSTEM.  THE PRESENT VALUE
COST OF THIS ALTERNATIVE IS $4.1 MILLION.

8.3.3 TRW OPERABLE UNIT

ALTERNATIVES FOR REMEDIATION OF SOIL HAVE BEEN INCORPORATED INTO COMPREHENSIVE GROUNDWATER
REMEDIATION ALTERNATIVES FOR THE TRW PROPERTY.

TRW ALTERNATIVE 1: NO ACTION ALTERNATIVE 1 IS A NO FURTHER ACTION ALTERNATIVE.  ALL CURRENT
REMEDIAL ACTIVITIES WOULD BE STOPPED.  THE PRESENT VALUE COST OF THIS ALTERNATIVE IS $1.0
MILLION.

TRW ALTERNATIVE 2: CURRENT GROUNDWATER EXTRACTION SYSTEM WITH ALTERNATIVE 2, GROUNDWATER
EXTRACTION FROM THE 7 WELL/1 EDUCTOR SYSTEM, GROUNDWATER TREATMENT BY AIR STRIPPING, AND
GROUNDWATER DISCHARGE UNDER AN NPDES PERMIT WOULD CONTINUE.  NO ADDITIONAL REMEDIAL TECHNOLOGY
WOULD BE REQUIRED, ALTHOUGH THE PRESENT SYSTEM WOULD BE UPGRADED AS PART OF NORMAL MAINTENANCE
AND REPLACEMENT.  THIS ALTERNATIVE WOULD ALSO INCLUDE DEED RESTRICTIONS ON THE USE OF
GROUNDWATER IN THE A- AND B-AQUIFERS.

THE FS ESTIMATES THAT THIS ALTERNATIVE WOULD REQUIRE AT LEAST 7 YEARS OF OPERATION TO REACH
COMPLIANCE WITH APPLICABLE, RELEVANT, AND APPROPRIATE REQUIREMENTS (ARARS) AND ELEVEN YEARS TO
APPROACH NON-DETECT LEVELS OF ORGANIC CHEMICALS.  THE ESTIMATED PRESENT WORTH COST OF THIS
ALTERNATIVE IS $0.8 MILLION TO ACHIEVE ARARS AND $1.1 MILLION TO APPROACH BACKGROUND LEVELS.



TRW ALTERNATIVE 3: SOIL FLUSHING AND GROUNDWATER EXTRACTION ALTERNATIVE 3 COMBINES THE
COMPONENTS FOR ALTERNATIVE 2 WITH FLUSHING OF SOURCE AREA SOILS.  SOIL FLUSHING SHOULD INCREASE
WATER SATURATION OF, AND CIRCULATION THROUGH, SOILS, AND MIGHT INCREASE THE POTENTIAL FOR VOC
DESORPTION FROM SOILS TO GROUNDWATER, THUS REDUCING THE TIME FOR VOC REMOVAL FROM THE SUBSURFACE
SOIL.

THE FS ESTIMATES THAT THIS ALTERNATIVE WOULD REQUIRE AT LEAST 7 YEARS OF OPERATION TO REACH
COMPLIANCE WITH ARARS AND ELEVEN YEARS TO APPROACH NON-DETECT LEVELS OF ORGANIC CHEMICALS.  THE
ESTIMATED PRESENT WORTH COST OF THIS ALTERNATIVE IS $0.8 MILLION TO ACHIEVE ARARS AND $1.2
MILLION TO APPROACH BACKGROUND LEVELS.

TRW ALTERNATIVE 4: PARTIAL EXCAVATION AND GROUNDWATER EXTRACTION ALTERNATIVE 4 CONSISTS OF
EXCAVATING THE MOST HIGHLY CONTAMINATED SOILS NORTH AND WEST OF THE FORMER TANK AREA, DEWATERING
THE ENTIRE EXCAVATED AREA, AND BACKFILLING THE EXCAVATION WITH CLEAN MATERIAL.  THIS ALTERNATIVE
WOULD ALSO INCLUDE DEED RESTRICTIONS ON THE USE OF GROUNDWATER IN THE A- AND B-AQUIFERS AND
CONTINUED PUMPING, TREATMENT, AND DISCHARGE OF GROUNDWATER FROM EXISTING AND TWO NEW EXTRACTION
WELLS. THIS ALTERNATIVE WOULD REQUIRE SIGNIFICANT ENGINEERING CONTROLS PRIOR TO AND DURING
EXCAVATION, AS WELL AS RELOCATION OF OPERATIONAL EQUIPMENT.

THE FS ESTIMATES THAT THIS ALTERNATIVE WOULD REQUIRE AT LEAST 7 YEARS OF OPERATION TO REACH
COMPLIANCE WITH ARARS AND ELEVEN YEARS TO APPROACH NON-DETECT LEVELS OF ORGANIC CHEMICALS.  THE
ESTIMATED PRESENT WORTH COST OF THIS ALTERNATIVE IS $1.6 MILLION TO ACHIEVE ARARS AND $2 MILLION
TO APPROACH BACKGROUND LEVELS.

8.3.4 OFFSITE OPERABLE UNIT

REMEDIAL ALTERNATIVES FOR SOIL WERE NOT ADDRESSED FOR THE OFFSITE OU BECAUSE CONTAMINANT SOURCES
IN SOIL ARE LIMITED TO THE FACILITY PROPERTIES.

OFFSITE ALTERNATIVE 1: NO ACTION THE NO ACTION ALTERNATIVE INVOLVES NO FURTHER ACTION TO TREAT,
CONTAIN, OR REMOVE ANY OF THE CONTAMINATED GROUNDWATER.  TO IMPLEMENT THIS ALTERNATIVE, PLANNED
AND EXISTING REMEDIAL MEASURES WOULD BE DISCONTINUED.  GROUNDWATER MONITORING WOULD CONTINUE. 
TIME FOR THE GROUNDWATER TO ACHIEVE COMPLIANCE WITH ARARS IS UNKNOWN WITH BEST ESTIMATES IN THE
RANGE OF HUNDREDS OF YEARS.  THE PRESENT WORTH COST IS PROJECTED TO BE $1.9 MILLION.

OFFSITE ALTERNATIVE 2: EXPANDED EXTRACTION, AIR STRIPPING, AND CARBON ADSORPTION: THIS
ALTERNATIVE CONSISTS OF CONTINUED OPERATION OF THE EXISTING OFFSITE EXTRACTION AND TREATMENT
SYSTEM.  THE SYSTEM CURRENTLY EXTRACTS GROUNDWATER FROM 23 EXTRACTION WELLS.  THE EXTRACTED
GROUNDWATER IS CONVEYED THROUGH AN UNDERGROUND PIPING SYSTEM TO THE AMD BUILDING 915 TREATMENT
FACILITY; THE GROUNDWATER IS TREATED BY AIR STRIPPING FOLLOWED BY AQUEOUS CARBON ADSORPTION. 
CURRENTLY, ABOUT 30 PERCENT OF THE TREATED GROUNDWATER IS REUSED AT THE AMD FACILITY, WITH THE
REMAINDER DISCHARGED UNDER NPDES PERMIT CA0028797 TO THE STORM DRAIN SYSTEM.  THE SPENT CARBON
IS REMOVED AND REGENERATED OFFSITE AS NEEDED, APPROXIMATELY EVERY 1.5 YEARS.

THE HYDRAULIC PERFORMANCE EVALUATION OF THE EXTRACTION SYSTEM INDICATED THAT BECAUSE OF
DECLINING WATER LEVELS, HYDRAULIC CAPTURE IS NOT BEING FULLY MAINTAINED IN THE A- AND
B2-AQUIFERS.  IT IS ESTIMATED THAT 5 NEW A-AQUIFER EXTRACTION WELLS (OR AN EXTRACTION TRENCH)
AND 3 NEW B2-AQUIFER WELLS MAY BE NEEDED TO MAINTAIN ADEQUATE CAPTURE.  BASED ON RESULTS OF A
SIMPLIFIED MODEL IT IS ESTIMATED THAT THIS ALTERNATIVE COULD MEET GROUNDWATER ARARS IN 36 YEARS. 
THE PRESENT WORTH COST FOR THIS ALTERNATIVE IS ESTIMATED AT $4.4 MILLION.

OFFSITE ALTERNATIVE 3: EXTRACTION AND CARBON ADSORPTION THIS ALTERNATIVE CONSISTS OF PUMPING
GROUNDWATER FROM THE UPGRADED OFFSITE EXTRACTION SYSTEMS AND TREATMENT OF THE WATER BY CARBON
ADSORPTION.  THE TREATED GROUNDWATER WOULD BE REUSED AND/OR DISCHARGED UNDER NPDES PERMIT
CA0028797 TO THE STORM DRAIN SYSTEM.  THIS ALTERNATIVE DIFFERS FROM ALTERNATIVE 2 IN THAT VOC
REMOVAL IS ACCOMPLISHED BY MEANS OF A CARBON ADSORPTION UNIT ONLY, RATHER THAN BY USE OF A
COMBINED AIR STRIPPING/CARBON ADSORPTION SYSTEM.  THE ESTIMATED TIME TO ACHIEVE CLEANUP IS 36
YEARS, THE SAME AS ALTERNATIVE 2.  THE PRESENT WORTH COST FOR THIS ALTERNATIVE IS ESTIMATED AT
$10 MILLION.

9.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

THIS SECTION PROVIDES AN EXPLANATION OF THE NINE CRITERIA USED TO SELECT THE REMEDY, AND AN



ANALYSIS OF THE REMEDIAL ACTION ALTERNATIVES IN LIGHT OF THESE CRITERIA, HIGHLIGHTING THE
ADVANTAGES AND DISADVANTAGES OF EACH ALTERNATIVE.

9.1 NINE CRITERIA

THE ALTERNATIVES WERE EVALUATED USING NINE COMPONENT CRITERIA.  THESE CRITERIA, WHICH ARE LISTED
BELOW, ARE DERIVED FROM REQUIREMENTS CONTAINED IN THE NATIONAL CONTINGENCY PLAN (NCP) AND CERCLA
SECTIONS 121(B) AND 121(C).

1.  OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

2.  SHORT TERM EFFECTIVENESS IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT.

3.  LONG-TERM EFFECTIVENESS AND PERMANENCE IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT.

4.  COMPLIANCE WITH ARARS (ARARS ARE DETAILED IN SECTION 7.0).

5.  USE OF TREATMENT TO ACHIEVE A REDUCTION IN THE TOXICITY, MOBILITY OR VOLUME OF THE
    CONTAMINANTS.

6.  IMPLEMENTABILITY.

7.  STATE ACCEPTANCE/SUPPORT AGENCY ACCEPTANCE.

8.  COMMUNITY ACCEPTANCE.

9.  COST.

9.2 ANALYSIS OF ALTERNATIVES

THE ANALYSIS FOR TWO OF THE NINE CRITERIA, STATE ACCEPTANCE AND COMMUNITY ACCEPTANCE, GENERALLY
APPLY EQUALLY TO ALL OF THE ALTERNATIVES.  THEIR ANALYSIS WILL BE PROVIDED AT THE BEGINNING OF
THIS SECTION.

STATE ACCEPTANCE AND COMMUNITY ACCEPTANCE

THE FEASIBILITY STUDY AND THE PROPOSED PLAN FACT SHEET WERE REVIEWED BY THE RWQCB AND THEY
CONCUR WITH EPA'S PREFERRED ALTERNATIVES, THUS PROVIDING STATE ACCEPTANCE.  BASED ON QUESTIONS
RAISED BY THE COMMUNITY AND DISCUSSED IN THE RESPONSIVENESS SUMMARY (APPENDIX A), THERE APPEARS
TO BE COMMUNITY ACCEPTANCE FOR THE SELECTED REMEDIES IN SO FAR AS THE REMEDIES ADDRESS THE
GROUNDWATER AND SOIL AT THE AMD, SIGNETICS, AND TRW PROPERTIES.

THERE IS SIGNIFICANT COMMUNITY CONCERN ABOUT THE POTENTIAL FOR VOCS TO VOLATILIZE FROM THE
OFFSITE GROUNDWATER AND THEN MIGRATE THROUGH THE SOIL GAS AND EVENTUALLY BECOME CONCENTRATED IN
CONFINED SPACES OF BUILDINGS IN THE RESIDENTIAL AREA.  GROUNDWATER EXTRACTION THAT PROCEEDS AS
RAPIDLY AS POSSIBLE IS THE SELECTED REMEDY AT ALL OF THE SITES AND ADDRESSES THIS POTENTIAL
VOLATILIZATION PROBLEM BY REDUCING THE CONCENTRATIONS OF CONTAMINANTS IN THE GROUNDWATER, WHICH,
IN TURN, REDUCES THE POTENTIAL FOR SIGNIFICANT LEVELS OF VOCS TO REACH BUILDINGS AT THE SURFACE. 
ACTUAL FIELD MEASUREMENTS OF THE VAPOR FLUX AT THE SOIL SURFACE HAVE NOT INDICATED A SIGNIFICANT
PROBLEM.  FIELD MEASUREMENTS WILL CONTINUE AND A REASSESSMENT OF THE PROBLEM WILL BE INITIATED
AT THE 5 YEAR REVIEW PERIOD, UNLESS THE NEED FOR EARLIER REASSESSMENT IS INDICATED BY FUTURE
FIELD MEASUREMENTS.

AT THIS TIME, EPA AND RWQCB DO NOT BELIEVE THAT SELECTION OF AN ADDITIONAL REMEDIAL ACTION
(E.G., VENTILATION AIDS PLACED IN BUILDINGS) WILL BE NECESSARY.  FOR THE TIME BEING, THE
COMMUNITY APPEARS TO HAVE ACCEPTED THIS STRATEGY FOR ADDRESSING THE POTENTIAL VOLATILIZATION
PROBLEM.

9.2.1 AMD OPERABLE UNIT

OF THE TEN ALTERNATIVES EVALUATED FOR THE CLEANUP OF THE AMD PROPERTY, ALTERNATIVES 2 THROUGH 7
SPECIFICALLY ADDRESS THE CONTAMINATED SOIL. ALTERNATIVES 8 THROUGH 10 SPECIFICALLY ADDRESS THE
CONTAMINATED GROUNDWATER.  ALTERNATIVE 1 IS THE NO ACTION ALTERNATIVE FOR BOTH THE SOIL AND THE



GROUND WATER.

9.2.1.1 AMD SOILS

AMD SOIL: PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALTERNATIVES 5, 6, AND 7 ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT BECAUSE THEY REMOVE
THE SOIL CONTAMINANTS FROM THE SITE EITHER BY ENHANCED VACUUM EXTRACTION OR EXCAVATION FOLLOWED
BY OFFSITE TREATMENT AND DISPOSAL.  ONLY ALTERNATIVE 7 IS PROTECTIVE IN A REASONABLE TIME FRAME. 
ALTERNATIVES 5 AND 6 WOULD REQUIRE HUNDREDS OF YEARS TO REACH THE CLEANUP STANDARD OF 1 PPM
TOTAL VOCS BECAUSE OF THE PHYSICAL PROPERTIES OF SOME CHEMICALS OF CONCERN, NOTABLY DCB AND PCE,
THAT MAKE THEIR REMOVAL FROM SOIL EXTREMELY DIFFICULT.  UPON IMPLEMENTATION, ALTERNATIVE 7 WILL
IMMEDIATELY PREVENT THE SOIL FROM ACTING AS A FURTHER SOURCE OF GROUNDWATER CONTAMINATION AND
WILL PREVENT SOIL CONTAMINANTS FROM VOLATILIZING INTO THE SOIL GAS AND EVENTUALLY MIGRATING INTO
CONFINED SPACES OF DWELLINGS AT THE SURFACE.

WITHOUT THE ADVANTAGES OF HEATED AIR OR STEAM ASSISTANCE (ALTERNATIVES 5 AND 6), THE VACUUM
EXTRACTION OF ALTERNATIVE 4 WOULD NOT BE EFFECTIVE ENOUGH TO ELIMINATE THE RISK FROM PCE AND
DCB.  AS IS THE CASE WITH ALTERNATIVES 4, 5, AND 6, ALTERNATIVE 3 DEPENDS ON THE TRANSFER OF
CHEMICALS FROM THE SOIL TO VAPOR.  PCE AND DCB ARE BOUND TOO TIGHTLY TO THE SOIL TO BE
EFFECTIVELY REMOVED BY SIMPLE AERATION.  IN ADDITION, THE TIME TO REACH THE CLEANUP STANDARDS
FOR OFFSITE DISPOSAL OF THE EXTRACTED SOILS IN ALTERNATIVE 3 WOULD REQUIRE HUNDREDS OF YEARS.
SIMILAR PHYSICAL CHEMICAL PROPERTIES OF PCE AND DCB PREVENT ALTERNATIVE 2 FROM EFFECTIVELY
REMOVING THESE CONTAMINANTS FROM THE SOIL BY USING SOIL FLUSHING AS A FORM OF ENHANCED
GROUNDWATER TREATMENT.

ALTERNATIVE 1 IS NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT BECAUSE IT WOULD LEAVE ALL
VOC CONTAMINANTS IN PLACE IN THE SOIL.

AMD SOIL: COMPLIANCE WITH ARARS

ALTERNATIVE 7 IS THE ONLY SOIL REMEDIATION ALTERNATIVE THAT WILL COMPLY WITH ALL PERTINENT ARARS
IDENTIFIED IN SECTION 7 IN A REASONABLE AMOUNT OF TIME.  IT WOULD COMPLY WITH THE RCRA LAND
DISPOSAL RESTRICTION BY FIRST TREATING THE EXCAVATED SOIL OFFSITE WITH AN APPROPRIATE TECHNOLOGY
BEFORE DISPOSAL.  THE CURRENT TREATMENT TECHNOLOGY FOR REMOVAL OF THE MAJORITY OF VOCS IN SOIL
IS INCINERATION, WHICH WOULD RESULT IN PERMANENT DESTRUCTION OF THE CHEMICALS OF CONCERN.  THE
ACTUAL TREATMENT TECHNOLOGY WILL BE DETERMINED BY LDRS AT THE TIME OF REMOVAL.

DUE TO THE DIFFICULTY IN IMPLEMENTATION OF ALTERNATIVE 7, AMD WILL BE GIVEN UP TO TWO YEARS FROM
THE ADOPTION OF THE RWQCB ORDER (JUNE 1991) TO COMPLETE THE ALTERNATIVE 7 SOIL REMEDY.  ALL
OTHER ALTERNATIVES WOULD NOT COMPLY WITH SOIL ARARS FOR HUNDREDS OF YEARS.

ALTERNATIVES 3 THROUGH 6 INVOLVE AIR EMISSIONS THAT COME UNDER REGULATION BY BAAQMD.  EMISSIONS
FROM THE VAPOR EXTRACTION ALTERNATIVES WOULD COMPLY WITH AIR ARARS, BUT ALTERNATIVE 3 EMISSIONS
FROM ONSITE SOIL AERATION MAY NOT MEET BAAQMD REQUIREMENTS.  ALTERNATIVE 3 WOULD ATTAIN THE UIC
ARAR FOR INJECTED WATER.

BECAUSE OF THE DIFFICULTY IN REMOVING DCB AND PCE FROM SOIL UNDER NATIVE CONDITIONS, COMPLIANCE
WITH TBCS IS QUESTIONABLE FOR ALL OF THE ALTERNATIVES EXCEPT ALTERNATIVE 7 DUE TO THE LENGTH OF
TIME REQUIRED TO REACH THE SOIL CLEANUP CRITERIA OF 1 PPM.  HEATED AIR OR STEAM INJECTION
(ALTERNATIVES 5 AND 6) MAY ENHANCE THE REMOVAL RATES, HOWEVER NEITHER IS A PROVEN TECHNOLOGY AND
THE SAME PHYSICAL LIMITS MAY STILL APPLY. ALTERNATIVE 7 WOULD ACHIEVE THE SOIL CLEANUP CRITERIA
BY REMOVING ALL SOIL THAT CONTAINS ABOVE 1 PPM TOTAL VOCS.

ALTERNATIVES 3 AND 7 WOULD ALSO BE REQUIRED TO COMPLY WITH BAAQMD RULE 8, REGULATION 40.

AMD SOIL: REDUCTION OF TOXICITY, MOBILITY, OR VOLUME OF CONTAMINANTS THROUGH TREATMENT

ALTERNATIVE 7 PROVIDES THE GREATEST REDUCTION IN TOXICITY MOBILITY AND VOLUME OF SOIL
CONTAMINANTS THROUGH EXCAVATION FOLLOWED BY CONTAMINANT DESTRUCTION FROM AN INCINERATION
TECHNOLOGY.  ALL OTHER TREATMENT ALTERNATIVES DO NOT AFFECT THE TOXICITY OF THE SOIL
CONTAMINANTS, BUT THEY DO REDUCE THEIR MOBILITY AND VOLUME IN THE SOIL.



LIKE ALTERNATIVE 7, ALTERNATIVE 3 REDUCES SOIL CONTAMINANT MOBILITY BY EXCAVATION.  UNLIKE
ALTERNATIVE 7, THE MOBILITY AND VOLUME OF THE CONTAMINANTS THEN INCREASES AS AERATION OF THE
SOILS EMITS THE CONTAMINANTS INTO THE AIR.

AIR EMISSIONS FROM THE VAPOR EXTRACTION REMEDIES WOULD BE CONTROLLED BY ADSORPTION OF THE
CONTAMINANTS ONTO VAPOR-PHASE CARBON.  REGENERATION OF THE CARBON BY AN INCINERATION TECHNOLOGY
WOULD DESTROY THE CONTAMINANTS, THUS PROVIDING THE MAXIMUM REDUCTION IN TOXICITY, MOBILITY, AND
VOLUME FOR THOSE CONTAMINANTS REMOVED FROM THE SOIL.  BECAUSE OF PHYSICAL AND CHEMICAL
LIMITATIONS, IT WOULD REQUIRE HUNDREDS OF YEARS TO REMOVE ENOUGH CONTAMINANTS FROM THE SOILS BY
VAPOR EXTRACTION OR AERATION TO REDUCE THE TOTAL VOCS DOWN TO 1 PPM.

ALTERNATIVE 1 PROVIDES NO REDUCTION IN TOXICITY, MOBILITY, OR VOLUME.

AMD SOIL: LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVE 7 PROVIDES THE BEST LONG-TERM EFFECTIVENESS OF ALL THE ALTERNATIVES FOR SOIL CLEANUP
BECAUSE THE SOIL CONTAMINANTS ARE REMOVED FROM THE SITE AND EVENTUALLY DESTROYED AT AN OFFSITE
TREATMENT AND DISPOSAL FACILITY.  REMOVAL WILL PREVENT THE SOIL FROM ACTING AS A FURTHER SOURCE
OF GROUNDWATER CONTAMINATION AND WILL PREVENT SOIL CONTAMINANTS FROM VOLATILIZING INTO THE SOIL
GAS AND EVENTUALLY MIGRATING INTO CONFINED SPACES OF DWELLINGS AT THE SURFACE.

ALTERNATIVE 3 IS A RELIABLE WAY OF ELIMINATING THE SOIL AS A SOURCE OF GROUNDWATER
CONTAMINATION, ALTHOUGH IT WOULD LEAVE CONTAMINANTS ONSITE DURING THE AERATION PROCESS. 
HOWEVER, THE TIME TO REACH THE CLEANUP STANDARD FOR OFFSITE DISPOSAL IS ESTIMATED TO BE HUNDREDS
OF YEARS. THIS IS A FUNCTION OF THE PHYSICAL PROPERTIES OF SOME CHEMICALS OF CONCERN, NOTABLY
DCB AND PCE, THAT MAKES THEIR REMOVAL FROM SOIL DIFFICULT.

ALTERNATIVES 4 THROUGH 6 ARE ALL DEPENDENT UPON THE TRANSFER OF CHEMICALS FROM SOIL TO VAPOR, AS
IS ALTERNATIVE 3.  ALTERNATIVE 4 WOULD NOT EFFECTIVELY REMOVE PCE OR DCE.  ALTERNATIVES 5 AND 6
ARE EVOLVING TECHNOLOGIES AND PILOT TESTS AT THE SITE WOULD BE NEEDED TO DETERMINE THEIR
EFFECTIVENESS.  THEY WOULD REMOVE VOLATILE CONTAMINANTS BUT MIGHT LEAVE ELEVATED LEVELS OF DCB
IN THE SOIL.

VAPOR EXHAUST FOR ALTERNATIVES 4 THROUGH 6 WOULD BE CONTROLLED BY CARBON ADSORPTION WHICH IS AN
ADEQUATE AND RELIABLE TECHNOLOGY.

CONTAMINANT RESIDUES ON THE CARBON WOULD BE DESTROYED DURING REGENERATION OF THE CARBON BY AN
INCINERATION TECHNOLOGY.

ALTERNATIVE 2, SOIL FLUSHING, WOULD TAKE AN EXCESSIVELY LONG TIME TO REACH THE PROPOSED CLEANUP
LEVEL OF 1 PPM FOR TOTAL VOCS.  THIS IS EXACERBATED BY THE LOW SOLUBILITIES OF SOME OF THE
CHEMICALS OF CONCERN, PARTICULARLY DCB.

ALTERNATIVE 1 PROVIDES NO LONG-TERM EFFECTIVENESS.

AMD SOIL: SHORT-TERM EFFECTIVENESS

ALTERNATIVES 1 AND 2 DO NOT INCREASE THE RISK TO THE COMMUNITY BECAUSE DOWNGRADIENT MONITORING
WOULD ALERT THE COMMUNITY TO POSSIBLE VOC MIGRATION TO LEADING EDGE WELLS.  THE PLUME WOULD
CONTINUE TO MIGRATE UNDER ALTERNATIVE 1.

ALTERNATIVES 4 THROUGH 6 WOULD CAUSE A MINOR INCREASED RISK EXPOSURE TO WORKERS DURING THE
CONSTRUCTION ACTIVITIES NECESSARY TO INSTALL THE VAPOR EXTRACTION SYSTEM.

ALTERNATIVES 3 AND 7 INVOLVE SOIL EXCAVATION WHICH WOULD INCREASE THE CHANCES OF EXPOSURE OF
WORKERS AND THE COMMUNITY TO CONTAMINATED DUST AND VOLATILIZED CONTAMINANTS IN THE AIR NEAR THE
SITE.

DUE TO THE DIFFICULTY IN IMPLEMENTATION OF ALTERNATIVE 7, AMD WILL BE GIVEN UP TO TWO YEARS FROM
THE ADOPTION OF THE RWQCB ORDER (JUNE 1991) TO COMPLETE THE SOIL REMEDY.  THIS POSSIBLE DELAY IS
STILL PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT ON THE SHORT-TERM BECAUSE, AT THIS TIME,
THE MAJORITY OF SOIL IN QUESTION IS PROTECTED FROM INFILTRATING SURFACE WATER BY CONCRETE.  THIS
SOIL IS ALSO PREVENTED FROM COMING INTO DIRECT CONTACT WITH THE WATER TABLE BY OPERATION OF THE



AMD 901 GROUNDWATER EXTRACTION SYSTEM.  THIS EXTRACTION SYSTEM ALSO CONTROLS THE MIGRATION OF
CONTAMINATED WATER FROM THE SITE.  THIS ALTERNATIVE CAN ACHIEVE BOARD GUIDANCE OF 1 PPM TOTAL
VOCS IMMEDIATELY UPON COMPLETION OF THE REMOVAL ACTION.

AMD SOIL: IMPLEMENTABILITY

ALTERNATIVE 1 WOULD BE EASIEST TO IMPLEMENT SINCE IT REQUIRES NO ACTION.

TREATMENT ALTERNATIVES 4 THROUGH 6 WOULD BE EASIEST TO IMPLEMENT BECAUSE THEY INVOLVE IN SITU
TECHNOLOGIES.  ALTERNATIVES 5 AND 6 MIGHT BE SLIGHTLY MORE DIFFICULT TO IMPLEMENT THAN
ALTERNATIVE 4 BECAUSE THEY REPRESENT EVOLVING VARIATIONS OF SIMPLE VACUUM EXTRACTION AND PILOT
TESTS WOULD BE NECESSARY.  PERMIT REQUIREMENTS CAN BE READILY ATTAINED.

ALTERNATIVES 3 AND 7 ARE NOT EASILY IMPLEMENTED BECAUSE THEY WOULD REQUIRE THAT OPERATIONS IN
THE BUILDING BE TEMPORARILY HALTED, AND ADEQUATE CONSTRUCTION CONTROLS (INCLUDING DUST
MINIMIZATION) WOULD BE NEEDED.  DUE TO THE DIFFICULTY IN IMPLEMENTATION, AMD WILL BE GIVEN UP TO
TWO YEARS FROM THE ADOPTION OF THE RWQCB ORDER (JUNE 1991) TO COMPLETE THE SOIL REMEDY.  PERMIT
REQUIREMENTS SHOULD BE READILY ATTAINED.

LIKE ALTERNATIVE 7, ALTERNATIVE 3 IS NOT EASILY IMPLEMENTED BECAUSE IT WILL REQUIRE THAT
OPERATIONS IN THE BUILDING BE TEMPORARILY HALTED, AND ADEQUATE CONSTRUCTION CONTROLS (INCLUDING
DUST MINIMIZATION) WOULD BE NEEDED.  IT IS UNLIKELY THAT BAAQMD PERMIT REQUIREMENTS COULD BE
MET.

ALTERNATIVE 2 WOULD BE VERY DIFFICULT TO IMPLEMENT BECAUSE REINJECTION OF THE GROUNDWATER WOULD
BE REQUIRED.  THE CLAY SOIL STRUCTURE AT THIS SITE WOULD TEND TO CHANNEL THE INJECTED WATER AND,
THUS IT MAY NOT BE POSSIBLE TO IMPLEMENT SOIL FLUSHING EFFECTIVELY.

AMD SOIL: COST

THE FS PROVIDED COST FIGURES FOR THE SOIL REMEDIES AS IF GROUNDWATER MONITORING AND GROUNDWATER
EXTRACTION AND TREATMENT WOULD CONTINUE FOR 18 YEARS WITHOUT ANY CHANGES TO THE PRESENT SYSTEM
AT AMD 901.  THE 18-YEAR PRESENT WORTH COST OF THESE GROUNDWATER ACTIVITIES IS $2.6 MILLION
BASED ON AN ANNUAL O&M OF $225,000.  THE FOLLOWING DISCUSSION OF COSTS FOR SOIL REMEDIES HAS
SUBTRACTED OUT THE GROUNDWATER COSTS SINCE THEY ARE DEALT WITH IN THE ANALYSIS OF GROUNDWATER
REMEDIES FOR AMD 901 IN SECTION 9.2.1.2.

ALTERNATIVE 1 WOULD LEAVE THE SOIL IN PLACE WITHOUT ANY TREATMENT OR OTHER ACTION.  IT THUS HAS
NO COSTS ASSOCIATED WITH THE SOIL PORTION OF THE ALTERNATIVE.  GROUNDWATER MONITORING WOULD
CONTINUE AND THE ASSOCIATED COSTS ARE DISCUSSED WITH THE GROUNDWATER REMEDIES.

THE LEAST EXPENSIVE SOIL REMEDIES INVOLVE EXCAVATION AND EITHER OFFSITE TREATMENT AND DISPOSAL
(ALTERNATIVE 7) OR ONSITE TREATMENT AND DISPOSAL (ALTERNATIVE 3).  WHILE ALTERNATIVE 3 HAS A
LOWER CAPITAL COST OF $27,000 COMPARED TO $47,000 FOR ALTERNATIVE 7, THE $6,000 ANNUAL O&M COST
MAKES ALTERNATIVE 3 TWICE AS EXPENSIVE AS ALTERNATIVE 7, WHICH HAS NO O&M COSTS.  THE 18-YEAR
PRESENT WORTH COSTS OF ALTERNATIVES 3 AND 7 ARE $96,000 AND $47,000, RESPECTIVELY.  ALTERNATIVE
7 IS THE MOST COST EFFECTIVE OF ALL THE TREATMENT ALTERNATIVES.

ALTERNATIVES 2 AND 4 HAVE NEARLY IDENTICAL PRESENT WORTH COSTS AT, $224,000 AND $225,000,
RESPECTIVELY.  LIKE ALTERNATIVE 3, NEITHER OF THESE TWO ALTERNATIVES IS EFFECTIVE ENOUGH TO
ADEQUATELY ADDRESS THE CONTAMINATED SOIL.  ALTERNATIVE 2 HAS A CAPITAL COST OF $86,000 AND AN
ANNUAL O&M COST OF $12,000, WHILE ALTERNATIVE 4 HAS A CAPITAL COST OF $63,000 AND AN ANNUAL O&M
COST OF $14,000.

THE MOST EXPENSIVE ALTERNATIVES INVOLVE ENHANCEMENTS OF THE PURE VACUUM EXTRACTION OFFERED IN
ALTERNATIVE 4.  THE HOT AIR ASSIST IN ALTERNATIVE 5 AND THE STEAM ASSIST IN ALTERNATIVE 6 HAVE
PRESENT WORTH COSTS OF $327,000 AND $943,000, RESPECTIVELY.  ALTERNATIVE 5 HAS A CAPITAL COST OF
$73,000 AND AN ANNUAL O&M COST OF $22,000.  THE CAPITAL COST AND ANNUAL O&M COST FOR ALTERNATIVE
6 ARE $122,000 AND $71,000, RESPECTIVELY.  THE COST ESTIMATES FOR THESE ALTERNATIVES ARE BASED
ON 18 YEARS OF O&M, ALTHOUGH EFFECTIVE CLEANUP OF THE SOILS BY THESE ALTERNATIVES WOULD TAKE
MUCH LONGER THAN 18 YEARS.

9.2.1.2 AMD GROUNDWATER



AMD GW: PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALTERNATIVES 8, 9, AND 10 BASICALLY PROVIDE EQUAL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
BECAUSE THEY BOTH EXTRACT GROUNDWATER THAT CONTAINS CONTAMINANTS AT CONCENTRATIONS ABOVE
DRINKING WATER STANDARDS AND CAPTURE THE CONTAMINANTS ON EITHER VAPOR-PHASE OR LIQUID-PHASE
CARBON FOLLOWED BY THEIR DESTRUCTION DURING CARBON REGENERATION. EXTRACTION PREVENTS FURTHER
MIGRATION OF THE PLUME.  DEED RESTRICTIONS PROTECT AGAINST USE OF THE AQUIFERS BEFORE CLEANUP IS
COMPLETED.  AFTER CLEANUP, THESE ALTERNATIVES ARE ESTIMATED TO RESULT IN A REDUCED CANCER RISK
RANGE, AS DISCUSSED IN SECTION 8.2.1, OF 3.7 X (10-4) TO 6 X (10-6) AND A REDUCED HI OF 0.44. 
ALL TREATED WATER IS REUSED BEFORE ULTIMATE DISCHARGE TO THE SANITARY SEWER.

AIR EMISSIONS FROM ALTERNATIVES 8 AND 10 ARE CONSIDERED SUFFICIENTLY PROTECTIVE SINCE THEY MEET
BAAQMD PERMIT REQUIREMENTS WHILE THE CALCULATED WORST CASE CANCER RISK IS 1.6 X (10-6) AND THE
HI IS LESS THAN 1.

ALTERNATIVE 1 PROVIDES LITTLE REDUCTION OF RISK SINCE NATURAL ATTENUATION OF GROUNDWATER
CONTAMINANT CONCENTRATIONS COULD REQUIRE MORE THAN 100 YEARS COMPARED TO THE APPROXIMATELY 18
YEAR CLEANUP TIME FOR ALTERNATIVES 8, 9 AND 10. WHILE FUTURE USE OF THE CONTAMINATED GROUNDWATER
MAY BE UNLIKELY, A FUTURE USER OF THE CONTAMINATED GROUNDWATER WOULD BE EXPOSED TO A CANCER RISK
OF 5 X (10-1) AND AN HI MUCH GREATER THAN 1.  FINALLY, ALTERNATIVE 1 IS LEAST PROTECTIVE OF
HUMAN HEALTH AND THE ENVIRONMENT BECAUSE IT DOES NOT INCLUDE DEED RESTRICTIONS AND THUS, GREATLY
INCREASES THE CHANCES THAT AN INDIVIDUAL WILL INSTALL A WELL INTO A MIGRATING PLUME.

AMD GW: COMPLIANCE WITH ARARS

ALTERNATIVES 8, 9 AND 10 WOULD ATTAIN ALL PERTINENT ARARS IDENTIFIED IN SECTION 7.  THE SAFE
DRINKING WATER ACT MCLS AND CALIFORNIA DEPARTMENT OF HEALTH SERVICES DWALS WOULD BE ACHIEVED BY
EXTRACTING GROUNDWATER CONTAMINATED ABOVE THESE LEVELS.  THE FISH AND WILDLIFE COORDINATION ACT
WOULD NOT BE AN ARAR FOR THESE ALTERNATIVES BECAUSE THE GROUNDWATER EXTRACTION SYSTEM WOULD
PREVENT THE PLUME FROM REACHING SURFACE WATERS OR WET LANDS AND THE TREATMENT SYSTEM WOULD
ENSURE THAT DISCHARGED WATER WAS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

THE RCRA LAND DISPOSAL RESTRICTIONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATIVE 8, 9 AND
10.  THE SPENT CARBON WOULD BE TREATED BEFORE REUSE OR DISPOSAL BY AN INCINERATION PROCESS.

ONLY ALTERNATIVES 8 AND 10 WOULD NEED TO COMPLY WITH OSWER DIRECTIVE 9355.0-28 AND BAAQMD
REGULATION 8, RULE 47 BECAUSE OF THE AIR STRIPPER EMISSIONS.  THESE ARARS ARE ADDRESSED BY THE
BAAQMD PERMITTING PROCESS, AND THE AIR STRIPPERS HAVE EMISSIONS CONTROL.

THE DRINKING WATER ARARS WOULD NOT BE ATTAINED BY ALTERNATIVE 1 SINCE CONTAMINATION WOULD BE
LEFT IN PLACE.  THE FISH AND WILDLIFE COORDINATION ACT WOULD BECOME AN ARAR IF THE PLUME
MIGRATED TO GUADELUPE SLOUGH AND OTHER TRIBUTARY STREAMS AND MARSHES.  CALIFORNIA'S RESOLUTION
68-16 WOULD NOT BE ACHIEVED SINCE THE GROUNDWATER CONTAMINANTS WOULD UNREASONABLY AFFECT THE
PRESENT AND POTENTIAL USES OF THE UPPER AQUIFERS.  RCRA LAND DISPOSAL RESTRICTIONS, BAAQMD
REGULATION 8, AND OSWER DIRECTIVE 9355.0-28 WOULD NOT APPLY TO ALTERNATIVE 1 SINCE IT DOES NOT
USE TREATMENT.

AMD GW: REDUCTION OF TOXICITY, MOBILITY, OR VOLUME OF CONTAMINANTS THROUGH TREATMENT
ALTERNATIVES 8, 9 AND 10 REDUCE THE TOXICITY, MOBILITY, AND VOLUME OF GROUNDWATER CONTAMINANTS
BY REMOVING GREATER THAN 99 PERCENT OF THE CONTAMINANTS FROM THE EXTRACTED GROUNDWATER. THEY
CONCENTRATE THE CONTAMINANTS ONTO GRANULAR ACTIVATED CARBON, WHICH WOULD THEN BE REGENERATED OR
PROPERLY DISPOSED AT A LANDFILL. CONTAMINANTS COULD POTENTIALLY BE DESTROYED DURING CARBON
REGENERATION, MAKING ANY FUTURE RELEASE OF THE REMOVED CONTAMINANTS IMPOSSIBLE.

ALTERNATIVE 1 DOES NOT REDUCE TOXICITY, MOBILITY, OR VOLUME SINCE THE GROUNDWATER CONTAMINANTS
ARE ALLOWED TO CONTINUE MIGRATING.

AMD GW: LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES 8, 9 AND 10 INCLUDE GROUNDWATER EXTRACTION WHICH IS INTENDED TO REDUCE THE LEVEL OF
CONTAMINATION IN THE A AND B AQUIFER ZONES TO THE CLEANUP STANDARDS INDICATED IN SECTION 8.2. 
THUS, POTENTIAL RISKS TO THE COMMUNITY CURRENTLY POSED BY THE SITE IN ITS PRESENT CONDITION ARE
MINIMIZED.  TO ENSURE THAT THE MAGNITUDE OF RESIDUAL RISKS ARE MINIMIZED, THE PERFORMANCE OF THE



GROUNDWATER EXTRACTION SYSTEM WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS
WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION.

THE POTENTIAL FUTURE RISK FROM LONG-TERM EXPOSURE TO VOLATILIZED CONTAMINANTS THAT ARE EMITTED
FROM THE SOIL AND ACCUMULATE INSIDE RESIDENCES IS ADDRESSED BY THE GROUNDWATER EXTRACTION SYSTEM
IN ALTERNATIVES 8, 9 AND 10.  GROUNDWATER EXTRACTION REDUCES THE AMOUNTS OF CONTAMINANTS THAT
COULD VOLATILIZE INTO THE SOIL GAS AND EVENTUALLY INTO SURFACE AIR.  FURTHERMORE, DEED
RESTRICTIONS WILL PREVENT THE INSTALLATION OF WELLS IN THE ON-SITE PORTION OF THE PLUME UNTIL IT
IS CLEANED UP.  FINALLY, THIS NEWLY RECOGNIZED POTENTIAL PROBLEM WILL BE MUCH BETTER UNDERSTOOD
BY THE TIME THE FIRST FIVE-YEAR REVIEW OCCURS. FANS OR OTHER ACTIVE OR PASSIVE VENTILATION AIDS
COULD BE PROVIDED TO ANY AFFECTED BUILDINGS IN ADDITION TO CONTINUATION OF DEED RESTRICTIONS.

TREATMENT BY AIR STRIPPING PROVIDED BY ALTERNATIVES 8 AND 10 IS RELIABLE FOR THE LONG-TERM
REMOVAL OF VOCS FROM THE GROUNDWATER.  TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE BASED
ON THE HIGH VOLATILITY OF THE COMPOUNDS PRESENT IN THE GROUNDWATER AND THEIR CAPTURE BY THE
VAPOR-PHASE CARBON AFTER AIR STRIPPING.

TREATMENT BY AQUEOUS PHASE GRANULAR ACTIVATED CARBON PROVIDED BY ALTERNATIVE 9 IS RELIABLE FOR
THE REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE
SINCE THEY WILL BE CONCENTRATED ON A RELATIVELY SMALL AMOUNT OF CARBON THAT WILL EITHER BE
PROPERLY DISPOSED IN A LANDFILL OR REGENERATED BY A DESTRUCTIVE TECHNOLOGY.  IF VINYL CHLORIDE
IS PRODUCED AS A DEGRADATION PRODUCT FROM TCE OR DCE, IT WILL NOT BE EFFECTIVELY TRAPPED ON THE
CARBON EMPLOYED IN ANY OF THE TREATMENT ALTERNATIVES.

ALTERNATIVE 1 PROVIDES NO LONG-TERM EFFECTIVENESS.

AMD GW: SHORT-TERM EFFECTIVENESS

THE SHORT-TERM IMPACT TO THE HEALTH OF WORKERS AND THE COMMUNITY WILL BE VERY MINIMAL FOR
ALTERNATIVES 8, 9 AND 10 BECAUSE THE GROUNDWATER EXTRACTION SYSTEM IS ALREADY IN PLACE AS THE
INTERIM REMEDIAL ACTION AT THE SITE.  THERE WOULD BE NO CURRENT ADDITIONAL RISKS SINCE THE PLUME
IS ALREADY CONTAINED AND THE TREATMENTS ARE PROTECTIVE.  GROUNDWATER CLEANUP TIME IS ESTIMATED
TO REQUIRE ABOUT 18 YEARS.

ALTERNATIVE 1 DOES NOT INCLUDE THE IMPLEMENTATION OF TREATMENT REMEDIES; THEREFORE, THERE ARE NO
ADDITIONAL RISKS TO THE COMMUNITY.  RISKS ASSOCIATED WITH THE CONTAMINANT PLUME WOULD REMAIN AT
THE SITE FOR OVER 100 YEARS UNTIL NATURAL ATTENUATION REDUCES THE CONTAMINANT CONCENTRATIONS
DOWN TO THE CLEANUP STANDARDS.

AMD GW: IMPLEMENTABILITY

ALTERNATIVES 8 AND 9 INCLUDE THE SAME EXTRACTION SYSTEM WHICH IS ALREADY IN PLACE.  ALTERNATIVE
10 WOULD AUGMENT THE EXTRACTION SYSTEM BY THE INSTALLATION OF ADDITIONAL EXTRACTION WELLS AND
EMISSIONS-CONTROL CARBON CANISTERS.  THESE ALTERNATIVES PROVIDE GROUNDWATER TREATMENT WITH
EITHER AN AIR STRIPPER OR CARBON ADSORPTION.  BOTH METHODS ARE PROVEN TECHNOLOGIES AND THERE ARE
NO TECHNICAL CONSIDERATIONS THAT PROHIBIT THE USE OF EITHER OF THESE TECHNOLOGIES.  IN ADDITION,
THESE ALTERNATIVES ARE ADMINISTRATIVELY FEASIBLE USING EXISTING PERMITS FOR AIR EMISSIONS.

ALTERNATIVE 8 IS THE EASIEST TO IMPLEMENT SINCE IT IS ALREADY IMPLEMENTED AS THE INTERIM REMEDY
AT THE SITE.  ALTERNATIVES 9 AND 10 WOULD REQUIRE MODIFICATIONS TO THE PRESENT EXTRACTION AND/OR
TREATMENT SYSTEM, BUT THEIR IMPLEMENTATION WOULD STILL BE RELATIVELY EASY. INSTITUTIONAL
CONTROLS REQUIRED IN ALTERNATIVES 8, 9, AND 10 ARE ADMINISTRATIVELY FEASIBLE.

THERE ARE NO TECHNICAL CONCERNS REGARDING THE IMPLEMENTABILITY OF ALTERNATIVE 1.

AMD GW: COST

BASED ON AN ESTIMATED 18 YEARS TO CLEANUP THE A AQUIFER AND 9 YEARS FOR THE B AQUIFER, COSTS OF
ALTERNATIVES 8, 9 AND 10 ARE SIGNIFICANTLY GREATER THAN THE 30 YEARS OF GROUNDWATER MONITORING
IN ALTERNATIVE 1. ALTERNATIVE 8 IS THE MOST COST EFFECTIVE SINCE IT WILL MEET ALL CLEANUP
REQUIREMENTS FOR A PRESENT WORTH COST OF 2.6 MILLION DOLLARS COMPARED TO THE 2.8 MILLION DOLLAR
PRESENT WORTH COST OF ALTERNATIVE 10 AND THE 4.6 MILLION DOLLAR PRESENT WORTH COST OF
ALTERNATIVE 9.  ALTERNATIVE 1 HAS A PRESENT WORTH COST OF 1.5 MILLION DOLLARS, BUT WOULD BE



INEFFECTIVE FOR CLEANUP.

ALTERNATIVES 1 AND 8 HAVE NO CAPITAL COSTS WHILE ALTERNATIVES 9 AND 10 HAVE CAPITAL COSTS OF 37
AND 53 THOUSAND DOLLARS, RESPECTIVELY.

THE ANNUAL O&M COSTS FOR ALTERNATIVES 8 AND 10 ARE NEARLY IDENTICAL AT 225 AND 239 THOUSAND
DOLLARS, RESPECTIVELY.  THE LARGE AMOUNT OF CARBON FOR ALTERNATIVE 9 GIVES IT AN ANNUAL O&M COST
OF 382 THOUSAND DOLLARS. ALTERNATIVE 1 REPRESENTS THE ANNUAL COST OF GROUNDWATER MONITORING AT
100 THOUSAND DOLLARS.

9.2.2 SIGNETICS OPERABLE UNIT

SIGNETICS: PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALTERNATIVES 2, 3, AND 4 BASICALLY PROVIDE EQUAL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
BECAUSE THEY ALL EXTRACT GROUNDWATER THAT CONTAINS CONTAMINANTS AT CONCENTRATIONS ABOVE DRINKING
WATER STANDARDS, THEY ALL EXTRACT CONTAMINANTS FROM SOIL GAS USING VAPOR EXTRACTION, AND THEY
ALL CAPTURE THE CONTAMINANTS ON VAPOR-PHASE CARBON FOLLOWED BY CONTAMINANT DESTRUCTION DURING
CARBON REGENERATION.  GROUNDWATER EXTRACTION PREVENTS FURTHER MIGRATION OF THE PLUME.  DEED
RESTRICTIONS PROTECT AGAINST USE OF THE AQUIFERS BEFORE CLEANUP IS COMPLETED.  AFTER CLEANUP, AS
DISCUSSED IN SECTION 8.2.1, THESE ALTERNATIVES ARE ESTIMATED TO RESULT IN A REDUCED CANCER RISK
RANGE OF 3.7 X (10-4) TO 6 X (10-6) AND A REDUCED HI OF 0.44.  ALL TREATED WATER IS REUSED
BEFORE ULTIMATE DISCHARGE TO THE SANITARY SEWER OR IRRIGATED LANDSCAPE.

AIR EMISSIONS FROM ALTERNATIVES 2, 3 AND 4 ARE CONSIDERED SUFFICIENTLY PROTECTIVE SINCE THEY
MEET BAAQMD PERMIT REQUIREMENTS WHILE THE CALCULATED WORST CASE CANCER RISK IS 1.5 X (10-6) AND
THE HI IS LESS THAN 1.  AIR STRIPPER EMISSIONS ARE GREATLY REDUCED BY THE VAPOR-PHASE CARBON
CONTROL UNITS.  EMISSIONS FROM THE SOIL VAPOR EXTRACTION SYSTEM ARE CAPTURED BY CARBON CONTROL
UNITS.  EMISSIONS TO AMBIENT AIR ARE ESSENTIALLY NIL AND DO MEET BAAQMD REQUIREMENTS.

ALTERNATIVE 1 PROVIDES LITTLE REDUCTION OF RISK SINCE NATURAL ATTENUATION OF GROUNDWATER
CONTAMINANT CONCENTRATIONS COULD REQUIRE MORE THAN 100 YEARS COMPARED TO THE APPROXIMATELY 24-36
YEAR CLEANUP TIME FOR ALTERNATIVES 2, 3 AND 4.  WHILE FUTURE USE OF THE CONTAMINATED GROUNDWATER
MAY BE UNLIKELY, A FUTURE USER OF THE CONTAMINATED GROUNDWATER WOULD BE EXPOSED TO A CANCER RISK
OF 5 X (10-1) AND AN HI MUCH GREATER THAN 1.  FINALLY, ALTERNATIVE 1 IS LEAST PROTECTIVE OF
HUMAN HEALTH AND THE ENVIRONMENT BECAUSE IT DOES NOT INCLUDE DEED RESTRICTIONS AND THUS, GREATLY
INCREASES THE CHANCES THAT AN INDIVIDUAL WILL INSTALL A WELL INTO A MIGRATING PLUME.

SIGNETICS: COMPLIANCE WITH ARARS

ALTERNATIVES 2, 3 AND 4 WOULD ATTAIN ALL PERTINENT ARARS IDENTIFIED IN SECTION 7.  THE SAFE
DRINKING WATER ACT MCLS AND CALIFORNIA DEPARTMENT OF HEALTH SERVICES DWALS WOULD BE ACHIEVED BY
EXTRACTING GROUNDWATER CONTAMINATED ABOVE THESE LEVELS.  THE FISH AND WILDLIFE COORDINATION ACT
WOULD NOT BE AN ARAR FOR THESE ALTERNATIVES BECAUSE THE GROUNDWATER EXTRACTION SYSTEM WOULD
PREVENT THE PLUME FROM REACHING SURFACE WATERS OR WET LANDS AND THE TREATMENT SYSTEM WOULD
ENSURE THAT DISCHARGED WATER WAS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

THE RCRA LAND DISPOSAL RESTRICTIONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATIVE 2, 3 AND 4. 
THE SPENT CARBON WOULD BE TREATED BEFORE REUSE OR DISPOSAL BY AN INCINERATION PROCESS.

ALTERNATIVES 2, 3 AND 4 WOULD NEED TO COMPLY WITH OSWER DIRECTIVE 9355.0-28 AND BAAQMD
REGULATION 8, RULE 47 BECAUSE OF THE AIR STRIPPER EMISSIONS.  THESE ARARS ARE ADDRESSED BY THE
BAAQMD PERMITTING PROCESS AND THE AIR STRIPPERS HAVE EMISSIONS CONTROL.

THE DRINKING WATER ARARS WOULD NOT BE ATTAINED BY ALTERNATIVE 1 SINCE CONTAMINATION WOULD BE
LEFT IN PLACE.  THE FISH AND WILDLIFE COORDINATION ACT WOULD BECOME AN ARAR IF THE PLUME
MIGRATED TO GUADELUPE SLOUGH AND OTHER TRIBUTARY STREAMS AND MARSHES.  CALIFORNIA'S RESOLUTION
68-16 WOULD NOT BE ACHIEVED SINCE THE GROUNDWATER CONTAMINANTS WOULD UNREASONABLY AFFECT THE
PRESENT AND POTENTIAL USES OF THE UPPER AQUIFERS.  RCRA LAND DISPOSAL RESTRICTIONS, BAAQMD
REGULATION 8, AND OSWER DIRECTIVE 9355.0-28 WOULD NOT APPLY TO ALTERNATIVE 1 SINCE IT DOES NOT
USE TREATMENT.

SIGNETICS: REDUCTION OF TOXICITY, MOBILITY, OR VOLUME OF CONTAMINANTS THROUGH TREATMENT



ALTERNATIVES 2, 3 AND 4 REDUCE THE TOXICITY, MOBILITY, AND VOLUME OF GROUNDWATER CONTAMINANTS BY
REMOVING GREATER THAN 99 PERCENT OF THE CONTAMINANTS FROM THE EXTRACTED GROUNDWATER.  THEY
CONCENTRATE THE CONTAMINANTS ONTO GRANULAR ACTIVATED CARBON, WHICH WOULD THEN BE REGENERATED OR
PROPERLY DISPOSED AT A LANDFILL.  CONTAMINANTS COULD POTENTIALLY BE DESTROYED DURING CARBON
REGENERATION, MAKING ANY FUTURE RELEASE OF THE REMOVED CONTAMINANTS IMPOSSIBLE.

ALTERNATIVE 1 DOES NOT REDUCE TOXICITY, MOBILITY, OR VOLUME SINCE THE GROUNDWATER CONTAMINANTS
ARE ALLOWED TO CONTINUE MIGRATING.

SIGNETICS: LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES 2, 3 AND 4 INCLUDE GROUNDWATER EXTRACTION WHICH IS INTENDED TO REDUCE THE LEVEL OF
CONTAMINATION IN THE A AND B AQUIFER ZONES TO THE CLEANUP STANDARDS INDICATED IN SECTION 8.2. 
THUS, POTENTIAL RISKS TO THE COMMUNITY CURRENTLY POSED BY THE SITE IN ITS PRESENT CONDITION ARE
MINIMIZED.  TO ENSURE THAT THE MAGNITUDE OF RESIDUAL RISKS ARE MINIMIZED, THE PERFORMANCE OF THE
GROUNDWATER EXTRACTION SYSTEM WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS
WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION.

THE POTENTIAL FUTURE RISK FROM LONG-TERM EXPOSURE TO VOLATILIZED CONTAMINANTS THAT ARE EMITTED
FROM THE SOIL AND ACCUMULATE INSIDE RESIDENCES IS ADDRESSED BY THE GROUNDWATER EXTRACTION AND
SOIL VAPOR EXTRACTION SYSTEMS IN ALTERNATIVES 2, 3 AND 4.  THESE EXTRACTIONS REDUCE THE AMOUNT
OF CONTAMINANTS THAT COULD VOLATILIZE INTO THE SOIL GAS AND EVENTUALLY INTO SURFACE AIR. 
FURTHERMORE, DEED RESTRICTIONS WILL PREVENT THE INSTALLATION OF WELLS IN THE ON-SITE PORTION OF
THE PLUME UNTIL IT IS CLEANED UP.  FINALLY, THIS NEWLY RECOGNIZED POTENTIAL PROBLEM WILL BE MUCH
BETTER UNDERSTOOD BY THE TIME THE FIRST FIVE-YEAR REVIEW OCCURS.  FANS, OTHER VENTILATION AIDS,
OR PASSIVE VENTILATION AIDS COULD BE PROVIDED TO ANY AFFECTED BUILDINGS IN ADDITION TO THE ABOVE
DEED RESTRICTIONS.

TREATMENT BY AIR STRIPPING PROVIDED BY ALTERNATIVES 2, 3 AND 4 IS RELIABLE FOR THE LONG-TERM
REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE BASED ON
THE HIGH VOLATILITY OF THE COMPOUNDS PRESENT IN THE GROUNDWATER AND THEIR CAPTURE BY THE
VAPOR-PHASE CARBON AFTER AIR STRIPPING.  IF VINYL CHLORIDE IS PRODUCED AS A DEGRADATION PRODUCT
FROM TCE OR DCE, IT WILL NOT BE EFFECTIVELY TRAPPED ON THE CARBON EMPLOYED IN ANY OF THE
TREATMENT ALTERNATIVES.

ALTERNATIVE 1 PROVIDES NO LONG-TERM EFFECTIVENESS.

SIGNETICS: SHORT-TERM EFFECTIVENESS

THE SHORT-TERM IMPACT TO THE HEALTH OF WORKERS AND THE COMMUNITY WILL BE VERY MINIMAL FOR
ALTERNATIVE 2 BECAUSE THE GROUNDWATER EXTRACTION AND SOIL VAPOR EXTRACTION SYSTEMS ARE ALREADY
IN PLACE AS THE INTERIM REMEDIAL ACTION AT THE SITE.  ALTERNATIVES 3 AND 4 WOULD INVOLVE THE
INSTALLATION OF SOME ADDITIONAL WELLS AT ONLY A VERY MINOR RISK FROM DRILLING ACTIVITIES TO THE
DRILLERS.  FOR ALL OF THESE ALTERNATIVES THERE WOULD BE NO CURRENT ADDITIONAL RISKS SINCE THE
PLUME IS ALREADY CONTAINED AND THE TREATMENTS ARE PROTECTIVE.  GROUNDWATER CLEANUP TIME IS
ESTIMATED TO REQUIRE ABOUT 24-36 YEARS.

ALTERNATIVE 1 DOES NOT INCLUDE THE IMPLEMENTATION OF TREATMENT REMEDIES; THEREFORE, THERE ARE NO
ADDITIONAL RISKS TO THE COMMUNITY.  RISKS ASSOCIATED WITH THE CONTAMINANT PLUME WOULD REMAIN AT
THE SITE FOR OVER 100 YEARS UNTIL NATURAL ATTENUATION REDUCES THE CONTAMINANT CONCENTRATIONS
DOWN TO THE CLEANUP STANDARDS.

SIGNETICS: IMPLEMENTABILITY

ALTERNATIVE 2 INCLUDES THE SAME EXTRACTION SYSTEM WHICH IS ALREADY IN PLACE.  ALTERNATIVES 3 AND
4 WOULD AUGMENT THE EXTRACTION SYSTEM BY THE INSTALLATION OF ADDITIONAL EXTRACTION WELLS AND
EMISSIONS-CONTROL CARBON CANISTERS.  THESE ALTERNATIVES PROVIDE GROUNDWATER TREATMENT WITH AN
AIR STRIPPER FOLLOWED BY VAPOR-PHASE CARBON ADSORPTION.  BOTH METHODS ARE PROVEN TECHNOLOGIES
AND THERE ARE NO TECHNICAL CONSIDERATIONS THAT PROHIBIT THE USE OF EITHER OF THESE TECHNOLOGIES. 
IN ADDITION, THESE ALTERNATIVES ARE ADMINISTRATIVELY FEASIBLE USING EXISTING PERMITS FOR AIR
EMISSIONS.

ALTERNATIVE 2 IS THE EASIEST TO IMPLEMENT SINCE IT IS ALREADY IMPLEMENTED AS THE INTERIM REMEDY



AT THE SITE.  ALTERNATIVES 3 AND 4 WOULD REQUIRE MODIFICATIONS TO THE PRESENT EXTRACTION SYSTEM,
BUT THEIR IMPLEMENTATION WOULD STILL BE RELATIVELY EASY.  INSTITUTIONAL CONTROLS REQUIRED IN
ALTERNATIVES 2, 3, AND 4 ARE ADMINISTRATIVELY FEASIBLE.

THERE ARE NO TECHNICAL CONCERNS REGARDING THE IMPLEMENTABILITY OF ALTERNATIVE 1.

SIGNETICS: COST

BASED ON AN ESTIMATED 13 YEARS TO CLEANUP THE A AQUIFER AND 36 YEARS FOR THE B AQUIFER USING
ALTERNATIVE 2 AND BASED ON AN ESTIMATED 8 YEARS TO CLEANUP THE A AQUIFER AND 24 YEARS FOR THE B
AQUIFER USING ALTERNATIVES 3 OR 4, TOTAL COSTS FOR TREATMENT ALTERNATIVES ARE SIGNIFICANTLY
GREATER THAN THE 30 YEARS OF COST FOR GROUNDWATER MONITORING IN ALTERNATIVE 1. ALTERNATIVE 4 IS
THE MOST COST EFFECTIVE SINCE IT WILL MOST RAPIDLY MEET ALL CLEANUP REQUIREMENTS FOR A PRESENT
WORTH COST OF 4.1 MILLION DOLLARS COMPARED TO THE 3.9 MILLION DOLLAR PRESENT WORTH COSTS OF
ALTERNATIVES 2 AND 3.  ESSENTIALLY, THE ADDITIONAL 0.2 MILLION DOLLAR COST OF ALTERNATIVE 4
SUPPORTS THE ACCELERATED REMEDIATION OF HOT SPOTS. ALTERNATIVE 1 HAS A PRESENT WORTH COST OF 1.5
MILLION DOLLARS, BUT WOULD BE INEFFECTIVE FOR CLEANUP.

ALTERNATIVES 1 AND 2 HAVE NO CAPITAL COSTS WHILE ALTERNATIVES 3 AND 4 HAVE CAPITAL COSTS OF 252
AND 351 THOUSAND DOLLARS, RESPECTIVELY.

THE ANNUAL O&M COSTS FOR ALTERNATIVES 2, 3, AND 4 ARE NEARLY IDENTICAL AT 236, 236 AND 246
THOUSAND DOLLARS, RESPECTIVELY.  ALTERNATIVE 1 REPRESENTS THE ANNUAL COST OF GROUNDWATER
MONITORING AT 95 THOUSAND DOLLARS.

9.2.3 TRW OPERABLE UNIT

TRW: PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALTERNATIVES 2, 3 AND 4 ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT TO ROUGHLY THE SAME
DEGREE BECAUSE THEY EXTRACT GROUNDWATER THAT CONTAINS CONTAMINANTS AT CONCENTRATIONS ABOVE
DRINKING WATER STANDARDS.  EXTRACTION PREVENTS FURTHER MIGRATION OF THE PLUME. DEED RESTRICTIONS
PROTECT AGAINST USE OF THE AQUIFERS BEFORE CLEANUP IS COMPLETED.  AFTER CLEANUP, AS DISCUSSED IN
SECTION 8.2.1, ALL THREE ALTERNATIVES ARE ESTIMATED TO RESULT IN A REDUCED CANCER RISK RANGE OF
3.7 X (10-4) TO 6 X (10-6) AND A REDUCED HI RANGE OF 0.44 TO 0.1 RELATED TO DOMESTIC USE OF
GROUNDWATER.  ANY UN-RECYCLED TREATED EFFLUENT WOULD MEET NPDES DISCHARGE REQUIREMENTS WHICH ARE
PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

ALTERNATIVES 3 AND 4, WHICH TAKE A MORE ACTIVE ROLE IN ADDRESSING THE CONTAMINATED SOIL IN THE
SATURATED A ZONE, WOULD NOT PROVIDE SIGNIFICANTLY GREATER PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT SINCE THE LOCATION OF THE CONTAMINATED SOIL IS DOWNGRADIENT FROM CONTAMINATED
GROUNDWATER AT THE AMD 901/902 PROPERTY AND WOULD LIKELY BE RECONTAMINATED UNTIL THE UPGRADIENT
CONTAMINATION IS CLEANED UP.

ALTERNATIVES 2,3 AND 4 ALL WOULD USE AIR-STRIPPING TO TREAT THE EXTRACTED GROUNDWATER.  THE USE
OF AN AIR-STRIPPER IS CONSIDERED TO BE SUFFICIENTLY PROTECTIVE SINCE IT DOES SATISFY BAAQMD
REQUIREMENTS WHICH IS THE APPROPRIATE ARAR AND WOULD RESULT IN AN ESTIMATED INCREASED CANCER
RISK OF ABOUT 1.79 X (10-5).

ALTERNATIVE 1 PROVIDES NO REDUCTION IN RISK BECAUSE IT ALLOWS THE CONTAMINATED GROUNDWATER TO
CONTINUE MIGRATING.  NATURAL ATTENUATION OF THE GROUNDWATER CONTAMINANT CONCENTRATIONS COULD
REQUIRE MORE THAN 100 YEARS COMPARED TO THE APPROXIMATELY 7 YEAR CLEANUP TIME FOR THE OTHER
ALTERNATIVES.  WHILE FUTURE USE OF THE CONTAMINATED GROUNDWATER MAY BE UNLIKELY, A FUTURE USER
OF THE CONTAMINATED GROUNDWATER WOULD BE EXPOSED TO A MAXIMUM CANCER RISK OF 5 X (10-1) AND AN
HI MUCH GREATER THAN 1. ALTERNATIVE 1 IS THUS THE LEAST PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.

TRW: COMPLIANCE WITH ARARS

ALTERNATIVES 2, 3 AND 4 WOULD ATTAIN ALL PERTINENT ARARS IDENTIFIED IN SECTION 7.  THE SAFE
DRINKING WATER ACT MCLS AND THE CALIFORNIA DEPARTMENT OF HEALTH SERVICES DWALS WOULD BE ACHIEVED
IN APPROXIMATELY 7 YEARS BY EXTRACTING GROUNDWATER CONTAMINATED ABOVE THESE LEVELS.  NPDES
PERMIT REQUIREMENTS WOULD BE MET BY PROPER DESIGN AND OPERATION OF THE TREATMENT SYSTEM. 



CLOSURE REQUIREMENTS WOULD BE MET BY ACHIEVING MCLS IN THE GROUNDWATER.  THE FISH AND WILDLIFE
COORDINATION ACT WOULD NOT BE AN ARAR FOR THESE THREE ALTERNATIVES BECAUSE THE GROUNDWATER
EXTRACTION SYSTEM WOULD PREVENT THE PLUME FROM REACHING SURFACE WATERS OR WET LANDS AND THE
TREATMENT SYSTEM WOULD ENSURE THAT ANY DISCHARGED WATER WAS PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.

THE RCRA LAND DISPOSAL RESTRICTIONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATIVES 2, 3 AND 4
IN THE EVENT THAT IT BECAME NECESSARY TO IMPLEMENT AIR STRIPPER EMISSIONS CONTROL INVOLVING
GAS-PHASE ACTIVATED CARBON.  THE SPENT CARBON COULD BE TREATED BEFORE REUSE OR DISPOSAL BY AN
INCINERATION PROCESS.

ALTERNATIVES 2, 3 AND 4 WOULD NEED TO COMPLY WITH OSWER DIRECTIVE 9355.0-28 AND BAAQMD
REGULATION 8 RULE 47 BECAUSE OF THE AIR STRIPPER EMISSIONS.  THESE ARARS ARE ADDRESSED BY THE
BAAQMD PERMITTING PROCESS. IF PERMIT MODIFICATIONS BECOME NECESSARY, EMISSIONS COULD BE CAPTURED
AND DESTROYED BY AVAILABLE TECHNOLOGY.  ALTERNATIVE 4 MIGHT ALSO BE REQUIRED TO COMPLY WITH MASS
EMISSION STANDARDS IN BAAQMD RULE 40, REGULATION 8.

ALTERNATIVE 1 WOULD NOT COMPLY WITH DRINKING WATER ARARS FOR AT LEAST 100 YEARS SINCE
CONTAMINATION WOULD BE FREE TO MIGRATE.  THE FISH AND WILDLIFE COORDINATION ACT WOULD BECOME AN
ARAR IF THE PLUME MIGRATED TO A SURFACE WATER OR OTHER TRIBUTARY STREAMS AND MARSHES. 
CALIFORNIA'S RESOLUTION 68-16 WOULD NOT BE ACHIEVED SINCE THE GROUNDWATER CONTAMINANTS WOULD
UNREASONABLY AFFECT THE PRESENT AND POTENTIAL USES OF THE UPPER AQUIFERS.  RCRA LAND DISPOSAL
RESTRICTIONS, NPDES REQUIREMENTS, BAAQMD REGULATION 8, AND OSWER DIRECTIVE 9355.0-28 WOULD NOT
APPLY TO ALTERNATIVE 1 SINCE IT DOES NOT USE TREATMENT.

TRW: REDUCTION OF TOXICITY, MOBILITY, OR VOLUME OF CONTAMINANTS THROUGH TREATMENT

ALTERNATIVES 2, 3 AND 4 REDUCE THE TOXICITY, MOBILITY, AND VOLUME (TMV) OF GROUNDWATER
CONTAMINANTS BY REMOVING GREATER THAN 99 PERCENT OF THE CONTAMINANTS FROM THE EXTRACTED
GROUNDWATER.  HOWEVER, THESE ALTERNATIVES TRANSFER THE GROUNDWATER CONTAMINANTS TO THE AIR WHERE
THEIR TOXICITY, MOBILITY AND VOLUME AS AIR CONTAMINANTS ACTUALLY INCREASES.  IN ADDITION, SOME
OF THE VOCS ARE OZONE PRECURSORS.  THE CURRENT AIR STRIPPER IS OPERATING UNDER A BAAQMD PERMIT
THAT DOES NOT REQUIRE EMISSIONS CONTROL.

ALTERNATIVE 3 MAY PROVIDE SLIGHTLY LESS REDUCTION IN VOC MOBILITY BECAUSE POSSIBLE LOSS OF
COMPLETE HYDRAULIC CONTROL AS A RESULT OF  SOIL FLUSHING MAY INCREASE THE MOBILITY OF THE VOCS. 
ALTERNATIVE 4 MAY PROVIDE SLIGHTLY GREATER REDUCTION IN TMV IF THE SMALL VOLUME OF EXTRACTED
SOIL IS TREATED WITH A DESTRUCTIVE TECHNOLOGY PRIOR TO DISPOSAL.  ALTERNATIVE 1 PROVIDES NO
REDUCTION IN TMV.

TRW: LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES 2, 3 AND 4 INCLUDE GROUNDWATER EXTRACTION WHICH IS INTENDED TO REDUCE THE LEVEL OF
CONTAMINATION IN THE A AND B AQUIFER ZONES TO THE CLEANUP STANDARDS INDICATED IN SECTION 8.2. 
THUS, POTENTIAL RISKS TO THE COMMUNITY CURRENTLY POSED BY THE SITE IN ITS PRESENT CONDITION ARE
MINIMIZED.  TO ENSURE THAT THE MAGNITUDE OF RESIDUAL RISKS ARE MINIMIZED, THE PERFORMANCE OF THE
GROUNDWATER EXTRACTION SYSTEM WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS
WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION.  ALTHOUGH SOIL FLUSHING IN
ALTERNATIVE 3 IS A PROVEN TECHNOLOGY, EFFECTIVENESS AT THIS SITE IS UNCERTAIN.

THE POTENTIAL FUTURE RISK FROM LONG-TERM EXPOSURE TO VOLATILIZED CONTAMINANTS THAT ARE EMITTED
FROM THE SOIL AND ACCUMULATE INSIDE RESIDENCES IS ADDRESSED BY THE GROUNDWATER EXTRACTION SYSTEM
IN ALTERNATIVES 2, 3 AND 4.  GROUNDWATER EXTRACTION THAT PROCEEDS AS RAPIDLY AS POSSIBLE
ADDRESSES THIS POTENTIAL VOLATILIZATION PROBLEM BY REDUCING THE CONCENTRATIONS OF CONTAMINANTS
IN THE GROUNDWATER, WHICH, IN TURN, REDUCES THE POTENTIAL FOR SIGNIFICANT LEVELS OF VOCS TO
REACH BUILDINGS AT THE SURFACE.  ACTUAL FIELD MEASUREMENTS OF THE VAPOR FLUX AT THE SOIL SURFACE
HAVE NOT INDICATED A SIGNIFICANT PROBLEM.  FIELD MEASUREMENTS WILL CONTINUE AND A REASSESSMENT
OF THE PROBLEM WILL BE INITIATED AT THE 5 YEAR REVIEW PERIOD, UNLESS THE NEED FOR EARLIER
REASSESSMENT IS INDICATED BY FUTURE FIELD MEASUREMENTS.  FANS OR OTHER VENTILATION AIDS COULD BE
PROVIDED TO ANY AFFECTED BUILDINGS. FURTHERMORE, DEED RESTRICTIONS WILL PREVENT THE INSTALLATION
OF WELLS IN THE ONSITE PORTION OF THE PLUME UNTIL IT IS CLEANED UP.

TREATMENT BY AIR STRIPPING PROVIDED BY ALTERNATIVES 2, 3, AND 4 IS RELIABLE FOR THE LONG-TERM



REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE BASED ON
THE HIGH VOLATILITY OF THE COMPOUNDS PRESENT IN THE GROUNDWATER.

ALTERNATIVE 1 WOULD PROVIDE LONG-TERM EFFECTIVENESS AFTER MORE THAN 100 YEARS THAT WOULD BE
NECESSARY FOR NATURAL ATTENUATION.  OFFSITE MONITORING MAY NOT BE RELIABLE FOR DETECTING FURTHER
DOWNGRADIENT MIGRATION.  ALTERNATIVE 1 PROVIDES VERY LITTLE LONG-TERM EFFECTIVENESS IN
COMPARISON TO THE OTHER THREE ALTERNATIVES.

TRW: SHORT-TERM EFFECTIVENESS

THE SHORT-TERM IMPACT TO THE HEALTH OF WORKERS AND THE COMMUNITY WILL BE VERY MINIMAL FOR THE
GROUNDWATER PORTION OF ALTERNATIVES 2, 3 AND 4 BECAUSE THE EXTRACTION AND TREATMENT SYSTEM IS
ALREADY IN PLACE AS THE INTERIM REMEDIAL ACTION AT THE SITE.  THERE WOULD BE NO CURRENT
ADDITIONAL RISKS SINCE THE PLUME IS ALREADY CONTAINED AND THE TREATMENTS ARE PROTECTIVE. 
GROUNDWATER CLEANUP IS ESTIMATED TO REQUIRE ABOUT 7 YEARS.

ALTERNATIVE 4 IS SLIGHTLY LESS EFFECTIVE ON THE SHORT-TERM THAN ALTERNATIVES 2 AND 3 BECAUSE OF
THE INCREASED DUST CONTAINING VOCS AND VOC EMISSIONS DURING EXCAVATION OF THE SMALL VOLUME OF
CONTAMINATED SOIL IN THE SATURATED ZONE.

ALTERNATIVE 1 DOESN'T INCLUDE THE IMPLEMENTATION OF A TREATMENT REMEDY; THEREFORE, THERE ARE NO
ADDITIONAL RISKS TO THE COMMUNITY.  RISKS ASSOCIATED WITH THE CONTAMINANT PLUME WOULD REMAIN AT
THE SITE FOR OVER 100 YEARS UNTIL NATURAL ATTENUATION REDUCES THE CONTAMINANT CONCENTRATIONS
DOWN TO THE CLEANUP STANDARDS.

TRW: IMPLEMENTABILITY

ALTERNATIVES 2, 3 AND 4 ARE EASILY IMPLEMENTED FOR THE GROUNDWATER EXTRACTION AND TREATMENT
SYSTEM SINCE IT IS ALREADY IMPLEMENTED WITH THE REQUIRED PERMITS IN PLACE.  ADDITIONAL PERMITS
WOULD BE REQUIRED FOR SOIL FLUSHING IN ALTERNATIVE 3, BUT SHOULD BE READILY OBTAINABLE.
INSTITUTIONAL CONTROLS REQUIRED IN ALTERNATIVES 2, 3 AND 4 ARE ADMINISTRATIVELY FEASIBLE.

EXCAVATION IS A PROVEN TECHNOLOGY, HOWEVER EXCAVATION NEAR A BUILDING POSES SEVERE LOGISTICAL
PROBLEMS FOR FEI MICROWAVE, THE CURRENT OCCUPANTS OF THE TRW ONSITE AREA.  THIS SIGNIFICANTLY
LOWERS THE IMPLEMENTABILITY OF THE SOIL PORTION OF ALTERNATIVE 4.  IN ALTERNATIVES 2 AND 3, THE
SOIL IS ADDRESSED BY THE GROUNDWATER EXTRACTION AND TREATMENT SYSTEM.  THERE ARE NO TECHNICAL
CONCERNS REGARDING THE IMPLEMENTABILITY OF ALTERNATIVE 1.

TRW: COST

ALTERNATIVES 2 AND 3 HAVE NEARLY IDENTICAL COSTS.  ALTERNATIVE 2 IS SLIGHTLY LESS EXPENSIVE WITH
A PRESENT WORTH COST OF $750,379 COMPARED TO $827,379 FOR ALTERNATIVE 3.  DUE TO THE DIFFICULTY
OF THE SOIL EXCAVATION NEAR A BUILDING, ALTERNATIVE 4 IS DRAMATICALLY MORE EXPENSIVE WITH A
PRESENT WORTH COST OF 1.6 MILLION DOLLARS.  ALTERNATIVE 1 IS THE SECOND MOST EXPENSIVE
ALTERNATIVE BECAUSE GROUNDWATER MONITORING WOULD BE NEEDED WELL BEYOND THE 7 YEAR CLEANUP TIME
ESTIMATED FOR THE OTHER ALTERNATIVES.  FOR A 30 YEAR MONITORING PERIOD, THE PRESENT WORTH COST
WOULD BE $984,893.

9.2.4 OFFSITE OPERABLE UNIT

OFFSITE: PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ALTERNATIVES 2 AND 3 BASICALLY PROVIDE
EQUAL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BECAUSE THEY BOTH EXTRACT GROUNDWATER THAT
CONTAINS CONTAMINANTS AT CONCENTRATIONS ABOVE DRINKING WATER STANDARDS. EXTRACTION PREVENTS
FURTHER MIGRATION OF THE PLUME AND CONTINUALLY REDUCES THE CONTAMINANT CONCENTRATIONS, THUS
CONTINUALLY DECREASING THE POTENTIAL FOR VOLATILIZED VOCS TO REACH SIGNIFICANT CONCENTRATIONS
INSIDE SURFACE DWELLINGS.  AFTER CLEANUP, AS DISCUSSED IN SECTION 8.2.1, BOTH ALTERNATIVES 2 AND
3 ARE ESTIMATED TO RESULT IN A REDUCED CANCER RISK RANGE OF 3.7 X (10-4) TO 3 X (10-6) AND A
REDUCED HI RANGE OF 0.44 TO 0.2.  WATER DISCHARGED OR REUSED FOLLOWING TREATMENT WOULD MEET
NPDES REQUIREMENTS WHICH ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

ALTERNATIVE 3 COULD BE CONSIDERED SLIGHTLY MORE PROTECTIVE THAN ALTERNATIVE 2 SINCE IT WOULD NOT
INVOLVE THE TRANSFER OF GROUNDWATER CONTAMINANTS TO THE AIR AND WOULD INVOLVE THE DESTRUCTION OF
THE CONTAMINANTS BY REGENERATION OF THE GRANULAR ACTIVATED CARBON.  AIR EMISSIONS FROM



ALTERNATIVE 2 ARE CONSIDERED SUFFICIENTLY PROTECTIVE, HOWEVER, SINCE THEY MEET BAAQMD PERMIT
REQUIREMENTS, WHILE THE CALCULATED WORST CASE CANCER RISK LESS THAN 1 X (10-5) AND THE HI IS
LESS THAN 1.

ALTERNATIVE 1 PROVIDES FAR LESS REDUCTION IN RISK BECAUSE IT WOULD ALLOW THE CONTAMINATED
GROUNDWATER TO CONTINUE MIGRATING AND NATURAL ATTENUATION OF GROUNDWATER CONTAMINANT
CONCENTRATIONS COULD REQUIRE MORE THAN 100 YEARS COMPARED TO THE APPROXIMATELY 36 YEAR CLEANUP
TIME FOR ALTERNATIVES 2 AND 3.  WHILE FUTURE USE OF THE CONTAMINATED GROUNDWATER MAY BE
UNLIKELY, A FUTURE USER OF THE CONTAMINATED GROUNDWATER WOULD BE EXPOSED TO A CANCER RISK OF 5 X
(10-1) AND AN HI MUCH GREATER THAN 1. ALTERNATIVE 1 IS LEAST PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT, BECAUSE IT DOES NOT INCLUDE DEED RESTRICTIONS, AND THUS GREATLY INCREASES THE
CHANCES THAT AN INDIVIDUAL WILL INSTALL A WELL INTO A MIGRATING PLUME.

OFFSITE: COMPLIANCE WITH ARARS

BOTH ALTERNATIVES 2 AND 3 WOULD ATTAIN ALL PERTINENT ARARS IDENTIFIED IN SECTION 7.  THE SAFE
DRINKING WATER ACT MCLS AND CALIFORNIA DEPARTMENT OF HEALTH SERVICES DWALS WOULD BE ACHIEVED BY
EXTRACTING GROUNDWATER CONTAMINATED ABOVE THESE LEVELS.  NPDES PERMIT REQUIREMENTS WOULD BE MET
BY PROPER DESIGN AND OPERATION OF EITHER TREATMENT SYSTEM.  THE FISH AND WILDLIFE COORDINATION
ACT WOULD NOT BE AN ARAR FOR ALTERNATIVES 2 AND 3 BECAUSE THE GROUNDWATER EXTRACTION SYSTEM
WOULD PREVENT THE PLUME FROM REACHING SURFACE WATERS OR WET LANDS AND THE TREATMENT SYSTEM WOULD
ENSURE THAT DISCHARGED WATER WAS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

THE RCRA LAND DISPOSAL RESTRICTIONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATIVE 3 AND WOULD
ALSO APPLY TO ALTERNATIVE 2 IN THE EVENT THAT IT BECAME NECESSARY TO IMPLEMENT AIR STRIPPER
EMISSIONS CONTROL INVOLVING GAS-PHASE ACTIVATED CARBON.  THE SPENT CARBON COULD BE TREATED
BEFORE REUSE OR DISPOSAL BY AN INCINERATION PROCESS.

ONLY ALTERNATIVE 2 WOULD NEED TO COMPLY WITH OSWER DIRECTIVE 9355.0-28 AND BAAQMD REGULATION 8,
RULE 47 BECAUSE OF THE AIR STRIPPER EMISSIONS. THESE ARARS ARE ADDRESSED BY THE BAAQMD
PERMITTING PROCESS.  IF PERMIT MODIFICATIONS BECOME NECESSARY, EMISSIONS COULD BE CAPTURED AND
DESTROYED BY AVAILABLE TECHNOLOGY.

THE DRINKING WATER ARARS WOULD NOT BE ATTAINED BY ALTERNATIVE 1 SINCE CONTAMINATION WOULD BE
LEFT IN PLACE FOR AT LEAST 100 YEARS.  THE FISH AND WILDLIFE COORDINATION ACT WOULD BECOME AN
ARAR IF THE PLUME MIGRATED TO GUADELUPE SLOUGH AND OTHER TRIBUTARY STREAMS AND MARSHES.
CALIFORNIA'S RESOLUTION 68-16 WOULD NOT BE ACHIEVED SINCE THE GROUNDWATER CONTAMINANTS WOULD
UNREASONABLY AFFECT THE PRESENT AND POTENTIAL USES OF THE UPPER AQUIFERS.  RCRA LAND DISPOSAL
RESTRICTIONS, NPDES REQUIREMENTS, BAAQMD REGULATION 8, AND OSWER DIRECTIVE 9355.0-28 WOULD NOT
APPLY TO ALTERNATIVE 1 SINCE IT DOES NOT USE TREATMENT.

OFFSITE: REDUCTION OF TOXICITY, MOBILITY, OR VOLUME OF CONTAMINANTS THROUGH TREATMENT

BOTH ALTERNATIVES 2 AND 3 REDUCE THE TOXICITY, MOBILITY, AND VOLUME OF GROUNDWATER CONTAMINANTS
BY REMOVING GREATER THAN 99 PERCENT OF THE CONTAMINANTS FROM THE EXTRACTED GROUNDWATER. 
ALTERNATIVE 3 CONCENTRATES THE CONTAMINANTS ONTO GRANULAR ACTIVATED CARBON, WHICH WOULD THEN BE
REGENERATED OR PROPERLY DISPOSED AT A LANDFILL.  CONTAMINANTS COULD POTENTIALLY BE DESTROYED
DURING CARBON REGENERATION, MAKING ANY FUTURE RELEASE OF THE REMOVED CONTAMINANTS IMPOSSIBLE.

ALTERNATIVE 2 TRANSFERS THE GROUNDWATER CONTAMINANTS TO THE AIR WHERE THEIR TOXICITY, MOBILITY,
AND VOLUME AS AIR CONTAMINANTS ACTUALLY INCREASES.  IN ADDITION, SOME OF THE VOCS ARE OZONE
PRECURSORS.  THE CURRENT AIR STRIPPER IS OPERATING UNDER A BAAQMD PERMIT THAT DOES NOT REQUIRE
EMISSIONS CONTROL.  A VERY TINY FRACTION OF THE GROUNDWATER CONTAMINANTS WILL BE CAPTURED ON THE
CARBON POLISHER AND WOULD BE DESTROYED DURING REGENERATION OR TREATED BEFORE DISPOSAL AT A
PROPER LANDFILL.

ALTERNATIVE 1 DOES NOT REDUCE TOXICITY, MOBILITY, OR VOLUME OF THE GROUNDWATER CONTAMINANTS
BECAUSE THEY ARE ALLOWED TO CONTINUE MIGRATING.

OFFSITE: LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES 2 AND 3 INCLUDE GROUNDWATER EXTRACTION WHICH IS INTENDED TO REDUCE THE LEVEL OF
CONTAMINATION IN THE A AND B AQUIFER ZONES TO THE CLEANUP STANDARDS INDICATED IN SECTION 8.2. 



THUS, POTENTIAL RISKS TO THE COMMUNITY CURRENTLY POSED BY THE SITE IN ITS PRESENT CONDITION ARE
MINIMIZED.  TO ENSURE THAT THE MAGNITUDE OF RESIDUAL RISKS ARE MINIMIZED, THE PERFORMANCE OF THE
GROUNDWATER EXTRACTION SYSTEM WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS
WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION.

THE POTENTIAL FUTURE RISK FROM LONG-TERM EXPOSURE TO VOLATILIZED CONTAMINANTS THAT ARE EMITTED
FROM THE SOIL AND ACCUMULATE INSIDE RESIDENCES IS ADDRESSED BY THE GROUNDWATER EXTRACTION SYSTEM
IN ALTERNATIVES 2 AND 3.  GROUNDWATER EXTRACTION REDUCES THE AMOUNTS OF CONTAMINANTS THAT COULD
VOLATILIZE INTO THE SOIL GAS AND EVENTUALLY INTO SURFACE AIR.  THE RWQCB HAS REQUIRED THE PRPS
TO CONTINUE MEASURING SOIL VAPOR EMISSIONS FROM SELECTED POINTS ALONG A PLUME CROSS-SECTION ON A 
SEMI-ANNUAL BASIS FOR AT LEAST TWO YEARS.  THIS NEWLY RECOGNIZED POTENTIAL PROBLEM WILL BE MUCH
BETTER UNDERSTOOD BY THE TIME THE FIRST FIVE-YEAR REVIEW OCCURS.  IF NECESSARY, MORE REFINED AIR
SAMPLING COULD BE CONDUCTED AT THAT TIME.  FANS OR OTHER VENTILATION AIDS COULD BE PROVIDED TO
ANY AFFECTED BUILDINGS.

TREATMENT BY AIR STRIPPING PROVIDED IN ALTERNATIVE 2 IS RELIABLE FOR THE LONG-TERM REMOVAL OF
VOCS FROM THE GROUNDWATER.  TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE BASED ON THE HIGH
VOLATILITY OF THE COMPOUNDS PRESENT IN THE GROUNDWATER.

TREATMENT BY AQUEOUS PHASE GRANULAR ACTIVATED CARBON PROVIDED IN ALTERNATIVE 3 IS RELIABLE FOR
THE REMOVAL OF VOCS FROM THE GROUNDWATER. TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE
SINCE THEY WILL BE CONCENTRATED ON A RELATIVELY SMALL AMOUNT OF CARBON THAT WILL EITHER BE
PROPERLY DISPOSED IN A LANDFILL OR REGENERATED BY A DESTRUCTIVE TECHNOLOGY.

ALTERNATIVE 1 PROVIDES NO LONG-TERM EFFECTIVENESS.

OFFSITE: SHORT-TERM EFFECTIVENESS

THE SHORT-TERM IMPACT TO THE HEALTH OF WORKERS AND THE COMMUNITY WILL BE VERY MINIMAL FOR
ALTERNATIVES 2 AND 3 BECAUSE THE GROUNDWATER EXTRACTION SYSTEM IS ALREADY IN PLACE AS THE
INTERIM REMEDIAL ACTION AT THE SITE. THERE WOULD BE NO CURRENT ADDITIONAL RISKS SINCE THE PLUME
IS ALREADY CONTAINED AND THE TREATMENTS ARE PROTECTIVE.  GROUNDWATER CLEANUP TIME IS ESTIMATED
TO REQUIRE ABOUT 36 YEARS.  UNCONTROLLED AIR EMISSIONS FROM ALTERNATIVE 2 MAKE IT SLIGHTLY LESS
EFFECTIVE IN PROTECTING HEALTH AND THE ENVIRONMENT THAN ALTERNATIVE 3 IN THE SHORT-TERM.

ALTERNATIVE 1 DOES NOT INCLUDE THE IMPLEMENTATION OF TREATMENT REMEDIES; THEREFORE, THERE ARE NO
ADDITIONAL RISKS TO THE COMMUNITY.  RISKS ASSOCIATED WITH THE CONTAMINANT PLUME WOULD REMAIN AT
THE SITE FOR OVER 100 YEARS UNTIL NATURAL ATTENUATION REDUCES THE CONTAMINANT CONCENTRATIONS
DOWN TO THE CLEANUP STANDARDS.

OFFSITE: IMPLEMENTABILITY

ALTERNATIVES 2 AND 3 INCLUDE THE SAME EXTRACTION SYSTEM WHICH IS ALREADY IN PLACE.  BOTH
ALTERNATIVES PROVIDE GROUNDWATER TREATMENT WITH EITHER AN AIR STRIPPER OR CARBON ADSORPTION. 
BOTH METHODS ARE PROVEN TECHNOLOGIES AND THERE ARE NO TECHNICAL CONSIDERATIONS THAT PROHIBIT THE 
USE OF EITHER OF THESE TECHNOLOGIES.  IN ADDITION, BOTH ALTERNATIVES ARE ADMINISTRATIVELY
FEASIBLE USING EXISTING PERMITS FOR DISCHARGE OR AIR EMISSIONS.

INSTITUTIONAL CONTROLS REQUIRED IN ALTERNATIVES 2 AND 3, ARE ADMINISTRATIVELY FEASIBLE.  THERE
ARE NO TECHNICAL CONCERNS REGARDING THE IMPLEMENTABILITY OF ALTERNATIVE 1.

OFFSITE: COST

BASED ON AN ESTIMATED 21 YEARS TO CLEANUP THE A AQUIFER AND 36 YEARS FOR THE B AQUIFER, COSTS OF
ALTERNATIVES 2 AND 3 ARE SIGNIFICANTLY GREATER THAN THE 30 YEARS OF GROUNDWATER MONITORING IN
ALTERNATIVE 1. ALTERNATIVE 2 IS THE MOST COST EFFECTIVE SINCE IT WILL MEET ALL CLEANUP
REQUIREMENTS FOR A PRESENT WORTH COST OF 4.4 MILLION DOLLARS COMPARED TO THE 10 MILLION DOLLAR
PRESENT WORTH COST OF ALTERNATIVE 3.  ALTERNATIVE 1 HAS A PRESENT WORTH COST OF 1.9 MILLION
DOLLARS, BUT WOULD BE INEFFECTIVE FOR CLEANUP.

THE ANNUAL O&M COSTS FOR ALTERNATIVES 1, 2, AND 3 ARE 124, 255, AND 637 THOUSAND DOLLARS,
RESPECTIVELY.  THE CAPITAL COST OF ALTERNATIVES 1, 2, AND 3 ARE 56, 208, AND 411 THOUSAND
DOLLARS, RESPECTIVELY.



#SR
9.3 THE SELECTED REMEDY

9.3.1 BASIS OF SELECTION

THE SELECTED REMEDIES ADDRESSING CONTAMINATED GROUNDWATER ALL BASICALLY ENTAIL THE CONTINUATION
OF THE CURRENT IRM, GROUNDWATER EXTRACTION FOLLOWED BY AIR STRIPPING.  IN SOME CASES, MINOR
MODIFICATIONS WILL BE MADE IN THE FORM OF ADDITIONAL EXTRACTION WELLS AND INCREASED WATER REUSE. 
THESE REMEDIES MET ALL OF THE NINE CRITERIA AND ADEQUATELY ADDRESSED THE REMEDIAL ACTION
OBJECTIVES.  IMPLEMENTABILITY AND COST EFFECTIVENESS DISTINGUISHED THESE ALTERNATIVES FROM OTHER
ALTERNATIVES THAT ALSO MET THE NINE CRITERIA AND REMEDIAL ACTION OBJECTIVES.  THE SELECTED
REMEDIES ARE RELATIVELY EASY TO IMPLEMENT AND, IN MOST CASES, EASIER TO IMPLEMENT THAN COMPETING
ALTERNATIVES.  EXCEPT FOR THE SIGNETICS REMEDY, THE SELECTED REMEDIES WERE THE LEAST EXPENSIVE
OF THE COMPETING ALTERNATIVES AND ALWAYS THE MOST COST EFFECTIVE.  THE SIGNETICS REMEDY COSTS
0.2 MILLION DOLLARS MORE THAN ITS TWO COMPETING ALTERNATIVES, BUT IS MORE COST EFFECTIVE BECAUSE
THE ACCELERATED HOT SPOT REMEDIATION INCREASES THE OVERALL EFFECTIVENESS OF THE GROUNDWATER
CLEANUP.

REMEDIES AND ALTERNATIVES WITH EITHER LIQUID-PHASE OR VAPOR-PHASE CARBON TREATMENT ARE
ADVANTAGEOUS BECAUSE THEY INVOLVE THE DESTRUCTION OF THE ADSORBED VOCS DURING CARBON
REGENERATION, THUS PROVIDING THE MAXIMUM REDUCTION IN TOXICITY, MOBILITY, AND VOLUME. 
LIQUID-PHASE CARBON TREATMENT WAS EVALUATED AS AN ALTERNATIVE FOR THE AMD ONSITE UNIT, BUT IT
WAS NOT SELECTED BECAUSE THE EXISTING AIR STRIPPER REMEDY CONTAINS EQUALLY EFFECTIVE VAPOR-PHASE
CARBON EMISSION CONTROL AT HALF THE PRESENT WORTH COST.  ONLY THE TRW ONSITE AND THE OFFSITE
COMMINGLED PLUME AIR STRIPPERS DO NOT CONTAIN GAC AIR EMISSION CONTROL.

DESPITE THE SLIGHT ADVANTAGES IN CONTAMINANT DESTRUCTION OFFERED BY THE CARBON TREATMENT
ALTERNATIVE FOR THE OFFSITE COMMINGLED PLUME, THE EXISTING AIR STRIPPER WITHOUT EMISSIONS
CONTROLS WAS SELECTED BECAUSE OF SEVERAL ADVANTAGES.  THESE ADVANTAGES INCLUDE THE FACT THAT THE
AIR STRIPPER COSTS LESS THAN CARBON ADSORPTION AND IS ALREADY INSTALLED AND OPERATING IN
ACCORDANCE WITH CURRENT PERMITS.  IN ADDITION, RESIDUALS FROM THE AIR STRIPPER COULD POTENTIALLY
BE CAPTURED AND DESTROYED BY AVAILABLE EMISSIONS CONTROL TECHNOLOGY IF PERMIT MODIFICATIONS
BECOME NECESSARY.  THIS LAST POINT IS ALSO TRUE OF THE TRW AIR STRIPPER REMEDY, WHICH WAS
SELECTED WITHOUT COMPARISON TO A LIQUID-PHASE CARBON TREATMENT ALTERNATIVE.

THE RELATIVELY SMALL VOLUME OF CONTAMINATED SOIL IN THE SATURATED ZONE AT TRW IS BEST ADDRESSED
BY THE PRESENT GROUNDWATER EXTRACTION AND TREATMENT SYSTEM.  THE TWO ALTERNATIVES THAT WERE NOT
SELECTED AS THE REMEDY ARE EITHER DRAMATICALLY MORE EXPENSIVE AND DIFFICULT TO IMPLEMENT OR NOT
SIGNIFICANTLY MORE EFFECTIVE.

FOR AMD SOILS, THE SELECTED REMEDY IS EXCAVATION FOLLOWED BY OFFSITE TREATMENT (INCINERATION)
AND DISPOSAL.  WHILE SOME OF THE IN SITU ALTERNATIVES ARE EASIER TO IMPLEMENT, THE SELECTED
REMEDY IS THE ONLY ALTERNATIVE THAT WILL MEET ARARS IN A REASONABLE AMOUNT OF TIME.  IT IS ALSO
THE MOST COST EFFECTIVE ALTERNATIVE AND INVOLVES DESTRUCTION OF THE CONTAMINANTS, THUS PROVIDING
THE GREATEST REDUCTION IN TOXICITY, MOBILITY, AND VOLUME.

9.3.2 FEATURES OF THE REMEDIES

THE GROUNDWATER REMEDIES SELECTED FOR EACH OF THE AMD/SIGNETICS/TRW SITES INVOLVE INSTITUTIONAL
CONTROLS, CONTINUED GROUNDWATER MONITORING, AND CONTINUED GROUNDWATER EXTRACTION AND TREATMENT
WITH THE AIR STRIPPERS THAT ARE CURRENTLY IN PLACE.  EXISTING NPDES PERMITTED DISCHARGE OF
TREATED WATER TO CALABAZAS CREEK AND EXISTING BAAQMD PERMITTED AIR EMISSIONS WILL CONTINUE. 
BASICALLY, THESE REMEDIES ARE ALREADY IMPLEMENTED AND OPERATING WITH ACCEPTANCE FORM THE
COMMUNITY AND FEDERAL, STATE, AND LOCAL AGENCIES.  IN SOME CASES, MINOR MODIFICATIONS WILL BE
MADE IN THE FORM OF ADDITIONAL EXTRACTION WELLS AND INCREASED WATER REUSE.  THE TOTAL COMBINED
COST FOR THE REMEDIES HAS A PRESENT WORTH OF 12 MILLION DOLLARS.  THE FEATURES OF THESE REMEDIES
ARE DESCRIBED BELOW ALONG WITH SPECIFIC SOIL REMEDIES FOR SOME OF THE SITES.

1. INSTITUTIONAL CONTROLS

DEED AND WELL-PERMIT RESTRICTIONS WILL PROTECT HUMANS FROM EXPOSURE TO CONTAMINATED GROUNDWATER
BELOW THE AMD, SIGNETICS, AND TRW PROPERTIES DURING THE CLEANUP PERIOD.



2. GROUNDWATER MONITORING

CONTINUED GROUNDWATER MONITORING AND SOIL FLUX MONITORING WILL VERIFY PLUME CONTAINMENT,
DETERMINE CURRENT PLUME BOUNDARIES, FOLLOW THE DECREASE IN VOC CONCENTRATIONS AS THE CLEANUP
PROGRESSES, AND VERIFY COMPLIANCE WITH RWQCB ORDERS.

3. GROUNDWATER EXTRACTION

CONTINUED GROUNDWATER EXTRACTION FROM A TOTAL OF 19 A AQUIFER WELLS, 2 EXTRACTION TRENCHES AND
MULTIPLE BUILDING DEWATERING SUMPS WHICH EXTRACT FROM THE A ZONE AND 23 B AQUIFER WELLS
DISTRIBUTE A TOTAL FLOW OF APPROXIMATELY 225 GPM AMONG FOUR DIFFERENT TREATMENT SYSTEM
LOCATIONS. EXISTING AND NEW WELL LOCATIONS AND PUMPING RATES CONTAIN THE PLUME AND WILL PREVENT
FURTHER MIGRATION OF THE VOC-CONTAMINATED GROUNDWATER.  THE CANCER RISK OF 5 X (10-1) FOR A
FUTURE USE OF DRINKING WATER CONTAMINATED WITH VINYL CHLORIDE, TCE AND DCE WILL BE CONTINUALLY
REDUCED OVER AN ESTIMATED 36-YEAR CLEANUP PERIOD TO A MAXIMUM RISK OF 3.7 X (10-4).  THUS,
GROUNDWATER EXTRACTION UNTIL DRINKING WATER STANDARDS ARE ACHIEVED WILL ATTAIN ARARS AND
PERMANENTLY RESTORE THE CONTAMINATED AQUIFERS TO THEIR MAXIMUM BENEFICIAL USES.

ENHANCED GROUNDWATER EXTRACTION AT THE SIGNETICS PROPERTY WILL FOCUS ON TWO AREAS: IMPROVED
CONTROL OF CONTAMINANT MIGRATION LATERALLY IN THE A ZONE AND, IMPROVED CONTROL OF VERTICAL
MIGRATION OF CONTAMINANTS FROM THE B1 AND B2 ZONES TO B3 AND B4 ZONES.  THE ENHANCEMENT MAY
INCLUDE MODIFICATION OF EXISTING EQUIPMENT, INSTALLATION OF NEW WELLS OR TRENCHES AND INCREASED
RATES OF GROUNDWATER WITHDRAWAL FROM THE DEEPER AQUIFERS.

MODIFICATION OF THE ALVARADO AND DUANE AVENUE OFFSITE EXTRACTION SYSTEMS AND CONTINUED
GROUNDWATER EXTRACTION FROM THESE MODIFIED SYSTEMS WOULD FOCUS ON IMPROVING CONTROL OF THE A
ZONE PLUME UNDER THE CURRENT DROUGHT CONDITIONS.

4. AIR STRIPPING

EXISTING AIR STRIPPERS WILL REMOVE MORE THAN 99 PERCENT OF THE VOCS FROM THE EXTRACTED
GROUNDWATER.  IN ADDITION, AIR STRIPPER EFFLUENTS FROM THE SIGNETICS PROPERTY AND THE OFFSITE
COMMINGLED PLUME ARE POLISHED WITH LIQUID-PHASE CARBON.  THESE TREATMENTS ALLOW THE EFFLUENT TO
BE EITHER REUSED OR DISCHARGED UNDER EXISTING NPDES PERMITS TO CALABAZAS CREEK WITHOUT DEGRADING
THIS SURFACE WATER OR PRESENTING A SIGNIFICANT RISK TO HUMAN HEALTH AND THE ENVIRONMENT.

THE AMD AND SIGNETICS PROPERTY AIR STRIPPERS CONTAIN VAPOR-PHASE CARBON TO CONTROL AIR
EMISSIONS, WHILE THE TRW AND OFFSITE STRIPPERS DO NOT CURRENTLY CONTAIN EMISSIONS CONTROL. 
EMISSIONS FROM THE AIR STRIPPERS ARE CONSIDERED SAFE BY THE BAAQMD UNDER EXISTING PERMITS.  THE
TRW AND OFFSITE STRIPPERS WILL INCLUDE AIR EMISSIONS CONTROL IF EMISSIONS EXCEED LEVELS
PERMITTED BY THE BAAQMD.

THE SPENT CARBON FROM THE LIQUID AND VAPOR PHASE CONTROL UNITS IS TRANSFERRED TO A LICENSED
FACILITY WHERE IT IS REGENERATED BY THE USE OF A ROTARY KILN.  THUS, A SIGNIFICANT AMOUNT OF THE
VOCS ARE ULTIMATELY DESTROYED, FURTHER REDUCING THE TOXICITY, MOBILITY, AND VOLUME OF THE
ORIGINAL CONTAMINATION.

5. WATER REUSE

CURRENTLY, MORE THAN 50 PERCENT OF THE TREATED EFFLUENTS ARE REUSED AS PROCESS MAKEUP WATER,
COOLING TOWER WATER, IRRIGATION, OR OTHER USES. THIS PERCENTAGE WILL INCREASE DRAMATICALLY AS
REUSE OF EFFLUENT FROM THE OFFSITE AIR STRIPPER LOCATED AT AMD 915 INCREASES FROM 35 PERCENT TO
65 PERCENT BY THE END OF 1991.  THE REQUIRED GOAL IS 100 PERCENT REUSE OF THE 150 TO 200 GPM
TREATED EFFLUENT AT AMD/SIGNETICS/TRW AS SOON AS POSSIBLE.

6. SOIL REMEDIATION

THE 37 CUBIC YARDS OF CONTAMINATED SOIL AT THE AMD PROPERTY WILL BE EXCAVATED AND TRANSPORTED
OFFSITE FOR TREATMENT AND DISPOSAL.  THE TREATMENT WILL LIKELY INVOLVE AN INCINERATION
TECHNOLOGY RESULTING IN DESTRUCTION OF THE VOC CONTAMINANTS.  THIS REMEDY PREVENTS HUMAN
EXPOSURE TO THE CONTAMINANTS AND PREVENTS RECONTAMINATION OF THE GROUNDWATER.

THE EXISTING SOIL VAPOR EXTRACTION SYSTEM AT THE SIGNETICS PROPERTY WILL BE ENHANCED BY



INCREASING THE NUMBER OF VAPOR EXTRACTION WELLS AND THE VOLUME OF VAPOR-PHASE CARBON UNITS FOR
EMISSIONS CONTROL.

THERE IS NO CURRENT EXPOSURE PATHWAY FOR THE SMALL VOLUME OF CONTAMINATED SOILS AT THE TRW SITE. 
THESE SOILS WILL BE DECONTAMINATED BY NATURAL SOIL FLUSHING.  THE RESULTING CONTAMINATED
GROUNDWATER WILL BE CAPTURED AND TREATED BY THE CURRENT GROUNDWATER EXTRACTION AND TREATMENT
SYSTEM.

9.3.3 UNCERTAINTY IN THE REMEDY

THE GROUNDWATER REMEDIATION REMEDY FOR EACH OF THE AMD/SIGNETICS/TRW SITES INVOLVES GROUNDWATER
EXTRACTION FOLLOWED BY TREATMENT WITH AIR STRIPPERS.  THE GOAL OF THIS REMEDIAL ACTION IS TO
RESTORE THE GROUND WATER TO ITS BENEFICIAL USE, WHICH IS, AT THESE SITES, A POTENTIAL SOURCE OF
DRINKING WATER.  BASED ON INFORMATION OBTAINED DURING THE RI AND ON A CAREFUL ANALYSIS OF ALL
REMEDIAL ALTERNATIVES, EPA AND THE RWQCB BELIEVE THAT THE SELECTED REMEDY WILL ACHIEVE THIS
GOAL.  IT MAY BECOME APPARENT, DURING IMPLEMENTATION OR OPERATION OF THE GROUNDWATER EXTRACTION
SYSTEM AND ITS MODIFICATIONS, THAT CONTAMINANT LEVELS HAVE CEASED TO DECLINE AND ARE REMAINING
CONSTANT AT LEVELS HIGHER THAN THE CLEANUP STANDARDS OVER SOME PORTION OF THE PLUME.  IN SUCH A
CASE, THE SYSTEM PERFORMANCE STANDARDS AND/OR THE REMEDY MAY BE REEVALUATED BY EPA.

THE SELECTED REMEDY WILL INCLUDE GROUNDWATER EXTRACTION FOR AN ESTIMATED PERIOD OF 12 TO 38
YEARS, DURING WHICH THE SYSTEM'S PERFORMANCE WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND
ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION.  MODIFICATIONS MAY
INCLUDE ANY OR ALL OF THE FOLLOWING:

A) AT INDIVIDUAL WELLS WHERE CLEANUP GOALS HAVE BEEN ATTAINED, PUMPING MAY BE DISCONTINUED;

B) ALTERNATING PUMPING AT WELLS TO ELIMINATE STAGNATION POINTS;

C) PULSE PUMPING TO ALLOW AQUIFER EQUILIBRATION AND TO ALLOW ADSORBED CONTAMINANTS TO PARTITION
   INTO GROUND WATER; AND

D) INSTALLATION OF ADDITIONAL EXTRACTION WELLS TO FACILITATE OR ACCELERATE CLEANUP OF THE
   CONTAMINANT PLUME.

TO ENSURE THAT CLEANUP GOALS CONTINUE TO BE MAINTAINED, THE AQUIFER WILL BE MONITORED AT THOSE
WELLS WHERE PUMPING HAS CEASED ON AN OCCURRENCE OF EVERY 5 YEARS FOLLOWING DISCONTINUATION OF
GROUNDWATER EXTRACTION.

#SD
10.0 STATUTORY DETERMINATIONS

THE SELECTED REMEDIES WILL COMPLY WITH SECTION 121 OF CERCLA.  THE SELECTED REMEDIES PROTECT
HUMAN HEALTH AND THE ENVIRONMENT THROUGH EXTRACTION AND TREATMENT OF THE VOC-CONTAMINATED GROUND
WATER AND THE REMOVAL OF CONTAMINATED SOILS.  THE REDUCTIONS IN RISK ARE SUMMARIZED IN SECTION
9.3.2 OF THIS ROD.  THERE ARE NO SHORT-TERM OR LONG-TERM THREATS ASSOCIATED WITH THE SELECTED
REMEDIES THAT CANNOT BE READILY CONTROLLED. IN ADDITION, NO ADVERSE CROSS-MEDIA AFFECTS ARE
EXPECTED FROM THE REMEDIES.

THE SELECTED REMEDIES WILL COMPLY WITH ALL OF THE IDENTIFIED CHEMICAL, ACTION, AND LOCATION
SPECIFIC ARARS THAT ARE DESCRIBED IN SECTION 7 OF THIS ROD.  IN THE EVENT THAT IT BECOMES
APPARENT THAT THE DRINKING WATER ARARS MAY NOT BE ACHIEVABLE AS DESCRIBED IN SECTION 9.3.3 OF
THIS ROD, THE SYSTEM PERFORMANCE STANDARDS AND/OR THE PARTICULAR GROUNDWATER REMEDY MAY BE
REEVALUATED.

THE PRESENT WORTH COST OF THE SELECTED REMEDIES TOTAL $11.9 MILLION DOLLARS FOR THE
AMD/SIGNETICS/TRW SITES.  THIS TOTAL IS THE SUM OF $2.65 MILLION FOR AMD ONSITE, $4.11 MILLION
FOR SIGNETICS ONSITE, $0.75 MILLION FOR TRW ONSITE, AND $4.39 MILLION FOR THE OFFSITE COMMINGLED
PLUME.  THESE REMEDIES ARE THE LEAST COSTLY OF THE ALTERNATIVES WHICH ARE EQUALLY PROTECTIVE OF
HUMAN HEALTH AND THE ENVIRONMENT.  THE SELECTED REMEDIES ARE ALREADY INSTALLED FOR THE MOST PART
AND ARE OPERATING IN ACCORDANCE WITH CURRENT PERMITS FOR WATER DISCHARGE AND AIR EMISSIONS.

THE SELECTED REMEDIES USE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY)



TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE AND SATISFY THE STATUTORY PREFERENCE FOR REMEDIES
THAT EMPLOY TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR VOLUME AS A PRINCIPAL ELEMENT.  IN
ADDITION, THE REMAINING TOXICITY, MOBILITY, AND VOLUME OF CONTAMINANTS EMITTED FROM THE TRW
ONSITE AND THE OFFSITE COMMINGLED PLUME AIR STRIPPERS COULD BE POTENTIALLY CAPTURED AND
DESTROYED BY AVAILABLE EMISSIONS CONTROL TECHNOLOGY IF PERMIT MODIFICATIONS BECOME NECESSARY.
SECTION 9.3.2 OF THIS ROD SUMMARIZES THE KEY FEATURES OF THE SELECTED REMEDIES.

BECAUSE THE REMEDIES WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING ONSITE ABOVE HEALTH-BASED
LEVELS, A FIVE-YEAR REVIEW, PURSUANT TO CERCLA SECTION 121, 42 USC SECTION 9621, WILL BE
CONDUCTED AT LEAST ONCE EVERY FIVE YEARS AFTER INITIATION OF THE REMEDIAL ACTIONS TO ENSURE THAT
THE REMEDIES CONTINUE TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

11.0 DOCUMENTATION OF SIGNIFICANT CHANGES

THERE WERE NO SIGNIFICANT CHANGES BETWEEN THE PROPOSED PLAN AND THIS RECORD OF DECISION.



#TA
                                    TABLE 1

                       NPDES DISCHARGE LIMITS, SIGNETICS

                                   WASTE 001

                                 INSTANTANEOUS
                                 MAXIMUM LIMIT
   CONSTITUENT                      (MG/L)

   TOTAL DISSOLVED SOLIDS            2000
   CHLORINE                           0.0

                                   WASTE 002

                                 INSTANTANEOUS
                                 MAXIMUM LIMIT
   CONSTITUENT                      (UG/L)

   TRICHLOROFLUOROMETHANE              5
   1,1,1-TRICHLOROETHANE               5
   TETRACHLOROETHYLENE                 5
   TRICHLOROETHYLENE                   5
   ETHYLBENZENE                        5
   DICHLOROBENZENE                     5
   1,1-DICHLOROETHYLENE                5
   XYLENES                             5



                                    TABLE 2

                          NPDES DISCHARGE LIMITS, TRW

                                 INSTANTANEOUS
                                 MAXIMUM LIMIT
   CONSTITUENT                      (UG/L)

                                     VOC'S

   TRICHLOROFLUOROMETHANE             5.0
   1,1,1-TRICHLOROETHANE              5.0
   TETRACHLOROETHYLENE                4.0
   TRICHLOROETHYLENE                  5.0
   1,1 DICHLOROETHYLENE               5.0
   VINYL CHLORIDE                     0.5
   1,2-DICHLOROETHYLENE               6.0
   METHYLENE CHLORIDE                 5.0
   TOTAL VOC'S                        25.0 (1)

                                   AROMATICS

   ETHYLBENZENE                       5.0
   DICHLOROBENZENE                    5.0
   XYLENES                            5.0
   TOTAL PETROLEUM HYDROCARBONS      50.0

                                    METALS

   ARSENIC                           20.0
   CADMIUM                           10.0
   CHROMIUM (VI)                     11.0
   COPPER                            20.0
   CYANIDE                           25.0
   LEAD                               5.6
   MERCURY                            1.0
   NICKEL                             7.1
   SILVER                             2.3
   ZINC                              58.0

   1.  THE PH OF THE DISCHARGE SHALL NOT EXCEED 8.5 NOR BE LESS THAN 6.5.

   2.  TOXICITY: THE SURVIVAL OF RAINBOW TROUT IN 96-HOUR BIOASSAYS OF THE
       EFFLUENT AS DISCHARGED SHALL BE A MEDIAN OF 90 PERCENT SURVIVAL AND
       A 90 PERCENTILE VALUE OF NOT LESS THAN 70 PERCENT

   (1) THE TOTAL VOC LIMIT IS THE SUM OF ALL EPA 601 COMPOUNDS.



                                    TABLE 3

                        NPDES DISCHARGE LIMITS, OFFSITE

                                 INSTANTANEOUS
   CONSTITUENT                   MAXIMUM LIMIT
                                    (UG/L)

                                     VOC'S

   TRICHLOROFLUOROMETHANE             5.0
   1,1,1-TRICHLOROETHANE              5.0
   TETRACHLOROETHYLENE                5.0
   TRICHLOROETHYLENE                  5.0
   1,1 DICHLOROETHYLENE               5.0
   VINYL CHLORIDE                     0.5
   CIS-1,2-DICHLOROETHYLENE           5.0
   TRANS-1,2-DICHLOROETHYLENE         5.0
   METHYLENE CHLORIDE                 5.0
   TOTAL VOC'S                        10.0 (2)

                                   AROMATICS

   ETHYLBENZENE                       5.0
   DICHLOROBENZENE                    5.0
   TRICHLOROBENZENE                   5.0
   XYLENES                            5.0
   TOTAL PETROLEUM HYDROCARBONS      50.0

                                  INORGANICS

   ARSENIC                           20.0
   CADMIUM                           10.0
   CHROMIUM (VI)                     11.0
   COPPER                            20.0
   CYANIDE                           25.0
   LEAD                               5.6
   MERCURY                            1.0
   NICKEL                             7.1
   SILVER                             2.3
   ZINC                              58.0

   (2) TOTAL OF CONSTITUENTS FOR EPA 601 ANALYTES


