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#SBP
STATEMENT COF BASI S AND PURPCSE:

TH S DOCUMENT SERVES AS EPA SELECTI ON OF THE REMEDI AL ACTI ON FOCR THE COAST WOOD PRESERVI NG | NC.
SITE. THE CALI FORNI A DEPARTMENT OF HEALTH SERVI CES, TOXI C SUBSTANCES CONTRCL DI VI SI ON, REG ON
2, (CDHS) HAS APPROVED THI' S REMEDI AL ACTI ON | N CONFORMANCE W TH:  SECTI ON 13000 AND 13304 OF THE
CALI FORNI A WATER CCDE, STATE OF CALI FORNI A HEALTH AND SAFETY CODE SECTI ON 25356.1, THE
COVPREHENSI VE ENVI RONMVENTAL RESPONSE, COVPENSATI ON AND LI ABI LI TY ACT (CERCLA) AND THE NATI ONAL
CONTI NGENCY PLAN.

TH S EPA SELECTI ON OF REMEDY | S BASED UPON THE CDHS REMEDI AL ACTI ON PLAN, THE RESPONSI VENESS
SUMVARY, THE REMEDI AL | NVESTI GATI ON, THE FEASI BI LI TY STUDY, AND THE ADM N STRATI VE RECORD FOR
TH S SITE. THE ATTACHED | NDEX LI STS THE | TEMS COWPRI SI NG THE ADM NI STRATI VE RECCRD.

DESCRI PTI ON OF REMEDI AL ACTI ON

THE SELECTED REMEDY PROVI DES FOR FI NAL CLEAN- UP REQUI REMENTS RELATED TO ONSI TE SO LS AND
GROUNDWATER AND THE PREVENTI ON OF OFFSI TE M GRATI ON OF CONTAM NANTS. | N ADDI TI ON, A CONTI NGENCY
I'S PROVI DED FOR THE REMEDI ATI ON OF OFFSI TE GROUNDWATER | N THE EVENT THAT CHROM UM LEVELS RI SE
OVER ACCEPTABLE LEVELS.

OVER THE YEARS, A NUMBER OF REMEDI AL MEASURES HAVE BEEN UNDERTAKEN BY COAST WOCD PRESERVI NG

INC. TO REDUCE THE M GRATI ON OF CHROM UM CCPPER AND ARSENI C CONTAM NATI ON AND TO BEG N
GROUNDWATER REMEDI ATI ON.  THESE MEASURES | NCLUDED CONSTRUCTI NG SURFACE WATER RUN- CFF BERVS,

PAVI NG OVER EXPCSED SO L ZONES, AND CONSTRUCTI NG ROOFS OVER THE RETORT AREAS TO REDUCE THE
POTENTI AL FCR ADDI TI ONAL SO L, STORM WATER AND GROUNDWATER CONTAM NATION. | N 1983, W THOUT
REGULATCORY AGENCY APPROVAL, COAST WOOD PRESERVI NG CONSTRUCTED A 300- FOOT SLURRY CUTOFF WALL
ALONG THE EASTERN BOUNDARY OF THE SITE. A GROUNDWATER EXTRACTI ON TRENCH WAS | NSTALLED ON THE
UPGRADI ENT SI DE OF THE SLURRY WALL. EXTRACTED GROUNDWATER IS PI PED TO AN ON-SI TE ELECTROCHEM CAL
TREATMENT FACILITY PRICR TO REUSE, REINJECTI ON OR DI SCHARGE. THE SLURRY WALL AND EXTRACTI ON
WELL HAVE BEEN EFFECTI VE | N REDUCI NG FURTHER OFF- SI TE M GRATI ON CF HEAVY METALS.

UNDER AGREEMENT W TH THE STATE OF CALI FORNI A, COAST WOOD PRESERVI NG W LL BE RESPONSI BLE FOR THE
REMEDI ATI ON OF CONTAM NATED SO LS AT THE TI ME OF CLOSURE OF THE FACI LI TY PRQWECTED TO BE I N TEN
(10) YEARS. A TRUST FUND WLL BE ESTABLI SHED W TH ANNUAL PAYMENTS TO BE MADE BY COAST WOOD
PRESERVING [INC. TO FUND THI S PORTI ON OF THE SI TE REMEDI ATI ON.  TREATABI LI TY STUDIES WLL BE
CONDUCTED PRI OR TO CDHS AND EPA SELECTI ON OF THE MOST EFFECTI VE AND COST EFFI CI ENT TECHNOLOGY.

#DE
DECLARATI ON

EPA UNDER CERCLA, HAS SELECTED TH S GROUNDWATER REMEDY FOR THE COAST WOCD PRESERVI NG | NC. SITE.
THE REMEDY |'S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT, ATTAINS FEDERAL AND STATE

REQUI REMENTS THAT ARE APPLI CABLE OR RELEVANT AND APPROPRI ATE TO THE REMEDI AL ACTION, AND IS
COSsT- AND TI ME EFFECTIVE.  TH' S REMEDY SATI SFI ES FEDERAL STATUTORY PREFERENCES FOR REMEDI ES THAT
REDUCE TOXICI TY, MOBILITY, OR VOLUME OF CONTAM NANTS AS A PRI NCI PAL ELEMENT. | T ALSO UTI LI ZES
PERVANENT SCLUTI ONS TO THE NMAXI MUM EXTENT PRACTI CABLE.

AS TH S REMEDY WLL RESULT I N HAZARDQUS SUBSTANCES REVAI NI NG ON- S| TE ABOVE HEALTH BASED LEVELS,
A REVIEWW LL BE CONDUCTED BY EPA EACH FI VE (5) YEARS AFTER COMVENCEMENT OF REMEDI AL ACTI ON TO
ENSURE THE REMEDY CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.
IF TH S SELECTED REMEDI AL ACTI ON DCES NOT MEET THE GOALS AND CLEANUP CBJECTI VES | DENTI FI ED I N
THE REMEDY, OR IS NOT SUFFI Cl ENTLY PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT, THEN EPA MAY,
UNDER THE AUTHCRI TI ES OF CERCLA, REQUI RE ADDI TI ONAL RESPONSE ACTI ON FROM COAST WOOD PRESERVI NG
I NC.

DATE: 09/ 29/ 89 DANI EL W MCGOVERN
REG ONAL ADM NI STRATOR



#INT
1.0 I NTRCDUCTI ON

SI NCE JUNE 1980, A NUMBER OF STUDI ES HAVE BEEN CONDUCTED TO | NVESTI GATE THE PRESENCE OF

CHROM UM CCOPPER, AND ARSEN C I N THE SUBSURFACE ENVI RONVENT AT THE COAST WOCD PRESERVI NG | NC.
(CWP) FACILITY (THE SITE) IN UKIAH, CALIFORNIA.  THE | NVESTI GATI ONS WERE DESI GNED TO
CHARACTERI ZE SURFACE AND SUBSURFACE CONDI TI ONS AND DELI NEATE THE AREAL AND VERTI CAL EXTENT OF
CHROM UM COPPER, AND ARSENIC I N SO L AND GROUND WATER AT THE SI TE. CONCURRENT W TH THE

I NVESTI GATI ONS, A NUMBER OF | NTERI M REMEDI AL MEASURES HAVE BEEN | MPLEMENTED TO CONTAI N THE
CHROM UM PLUME | N GROUND WATER AND REMEDI ATE SUBSURFACE CONDI TI ONS.

THE STATE AND FEDERAL AGENCI ES RESPONS| BLE FOR OVERSEEI NG THE OWP | NVESTI GATI ONS | NCLUDE THE
CALI FORNI A REG ONAL WATER QUALI TY CONTROL BQARD, NORTH COAST REG ON (RWQCB), DEPARTMENT OF
HEALTH SERVI CES (DHS), AND US ENVI RONMENTAL AGENCY (EPA). THROUGHOUT TH S REPORT, THE RWICB,
DHS, AND EPA ARE REFERRED TO COLLECTI VELY AS "THE REGULATORY AGENC ES."

I N COVPLI ANCE W TH SECTI ON 25356.1 OF THE CALI FORNI A HEALTH AND SAFETY CCDE (1986), THE
REGULATCORY AGENCI ES HAVE REQUESTED THAT CWP SUBM T A REMEDI AL ACTI ON PLAN (RAP) TO ADDRESS SO L
AND GROUND WATER CONTAM NATI ON WHI CH MAY HAVE ORI G NATED FROM CWP' S CPERATI ON. ON BEHALF OF CWp
AND | N RESPONSE TO TH' S REQUEST, GEOSYSTEM CONSULTANTS, | NC. (GEOSYSTEM SUBM TTED A PREDRAFT
PAP ( GEOSYSTEM SEPTEMBER IS, 1986) TO THE REGULATORY ACGENCI ES FOR REVI EW  SUBSEQUENT TO THE
SUBM TTAL OF THE PREDRAFT RAP, A NUMBER CF ADDI TI ONAL | NVESTI GATI ONS WERE PERFCRVED AT THE SI TE.
ALSO, | N FEBRUARY 1987, THE DHS | SSUED A DRAFT GU DANCE DOCUMENT FCR RAP PREPARATI ON. THE DRAFT
QU DANCE DOCUMENT PROVI DED THE FORVAT, CONTENT, AND PROCEDURES FOR PREPARATI ON, APPROVAL, AND

| MPLEMENTATI ON OF THE RAP.

UTI LI ZI NG THE ' RESULTS OF ADDI TI ONAL | NVESTI GATI ONS AND CONSI DERI NG THE REGULATORY AGENCI ES
REVI EW COWENTS, A DRAFT RAP WAS PREPARED BY GECSYSTEM | N ACCORDANCE W TH THE FEBRUARY 1987
DRAFT RAP GUI DELI NES. SHE DRAFT RAP WAS SUBM TTED FOR REVIEWIN JULY 1987. | N SEPTEMBER 1987,
THE DHS | SSUED A DETAI LED QUTLI NE FOR THE PREPARATI ON OF RAPS ENTI TLED "DHS, PCLI CY AND
PROCEDURE FOR REMEDI AL ACTI ON PLAN DEVELOPMENT AND APPROVED PROCESSES' (DHS, SEPTEMBER 1987).
ALSO, | N SEPTEMBER 1987, THE REGULATCRY AGENCI ES PROVI DED REVI EW COMVENTS ON THE DRAFT RAP
SUBM TTED I N JULY 1987. THE AGENCI ES' COWMMENTS AND THE CONTENT AND FORVAT OF THE MOST RECENT
RAP GUI DELI NES (DHS, SEPTEMBER 1987) WERE CONSI DERED | N THE PREPARATI ON OF DRAFT NO 2 OF THE
RAP, VWH CH WAS | SSUED | N FEBRUARY 1988 (GEOSYSTEM FEBRUARY 29, 1988). SUBSEQUENTLY, ON AUGUST
4, 1988, AGENCY COMMENTS ON DRAFT NO 2 OF THE RAP WERE RECEI VED. 1 ALSO, ON DECEMBER 16, 1988,
THE DHS | SSUED A REMEDI AL ACTI ON ORDER PROVI DI NG THE FRAMEWORK FOR FUTURE SI TE ACTI VI Tl ES,

I NCLUDI NG THE PREPARATI ON OF THE THI RD DRAFT OF THE RAP. ON FEBRUARY 3, 1989, GEOSYSTEM | SSUED
THE TH RD DRAFT OF THE RAP FOR AGENCY REVI EW AGENCY COMMENTS WERE CONSI DERED | N THE PREPARATI ON
OF THE FI NAL DRAFT RAP, WH CH WAS | SSUED ON MAY 3, 1989. ON AUGUST 1, 1989, THE DHS | SSUED A
NUVMBER OF COMMENTS AND CHANGES TO BE ADDRESSED | N THE FI NAL RAP (DHS, AUGUST 1, 1989).

IT IS NOTED THAT THE RAP GUI DELI NES PREPARED BY THE DHS ARE CONSI STENT W TH SECTI ON 25350,
SUBPART F OF THE NATI ONAL O L AND HAZARDOUS SUBSTANCES PCOLLUTI ON CONTI NGENCY PLAN (US EPA, JULY
1985), SECTION 25356.1 OF THE CALI FORNI A HEALTH AND SAFETY CCDE (1986), AND THE CALI FORNI A SI TE
M TI GATI ON DECI SI ON TREE (DHS, JUNE 1985).

1.1 CGBJECTIVE

ACCORDI NG TO THE SEPTEMBER 1987 DHS GUI DELI NES FOR RAP PREPARATI ON, THE PURPCSE OF A RAP IS TO
COWPlI LE AND SUMWARI ZE S| TE DATA GATHERED FROM THE REMEDI AL | NVESTI GATION (RI') AND THE

FEASI BI LI TY STUDY (FS), I N ORDER TO | DENTI FY, AND SUBSEQUENTLY DESI GN, PLAN AND | MPLEMENT A

FI NAL REMEDI AL ACTI ON FOR A HAZARDOUS SUBSTANCE RELEASE SITE." THE SPECI FI C OBJECTIVE OF TH S
RAP I'S TO PRESENT THE FI NDI NGS OF THE | NVESTI GATI ONS PERFORMED AT THE CUP SI TE, THE RATI ONALE
FOR SELECTI ON OR REJECTI ON OF THE REMEDI AL ALTERNATI VES CONSI DERED, AND THE TI MEFRAME FOR
REMEDI AL ACTI ON | MPLEMENTATI ON.  THE RAP IS | NTENDED TO PROVI DE AN CPPCRTUNI TY FOR THE PUBLIC
AND OTHER | NTERESTED PARTI ES TO PARTI Cl PATE | N THE REMEDI AL ACTI ON DECI SI ON- MAKI NG PROCESS.
ACCORDI NG TO THE DHS, |F THE REMEDI AL ACTI ON PLAN IS FULLY | MPLEMENTED AND COMPLETED, "THE SI TE
W LL BE CERTI FI ED AND TRANSFERRED TO A LI ST OF SI TES WH CH REQUI RE LONG TERM OPERATI ON AND

MAI NTENANCE. "

1.2 SITE | DENTI FI CATI ON



THE SITE 1 S KNOM AS THE COAST WOOD PRESERVING | NC. (CUP) FACILITY AND | S LOCATED THREE M LES
SOQUTH OF WKI AH, CALI FORNI A, AT THE | NTERSECTI ON OF H GHWAY 101 AND TAYLCR DRIVE. THE SI TE
LOCATION IS SHOMWN I N FIGURE 1. CWP HAS CONDUCTED WOOD PRESERVI NG OPERATI ONS AT THE SI TE SI NCE
1971 AND THE FACILITY | S CURRENTLY ACTIVE. ADDI TI ONAL DETAI LS OF CUP' S WOOD PRESERVI NG
OPERATI ON ARE PRESENTED I N SECTION 3. 2. 1.

1.3 SCOPE AND REPORT ORGANI ZATI ON

THE RAP | NCLUDES RELEVANT BACKGROUND | NFORVATI ON, A SUMVARY AND | NTERPRETATI ON OF THE
HYDROGEQLOG C DATA, A SUMVARY OF SO L AND GROUND WATER QUALI TY DATA, A DESCRI PTION OF THE

I NTERI M REMEDI AL MEASURES | MPLEMENTED, A RI SK ASSESSMENT, AND AN EVALUATI ON OF REMEDI AL ACTI ON
ALTERNATI VES, | N ADDI TI ON, THE RATI ONALE FOR SELECTI ON OF THE PRCPCSED REMEDI AL ACTI ONS AND
REJECTI ON OF HE OTHERS | S PRESENTED.

THE FORVAT AND ORGANI ZATI ON OF THI S DOCUMENT ARE CONSI STENT W TH THE RAP GUI DELI NES ( DHS,
SEPTEMBER 1987). AN EXECUTI VE SUMVARY, | NCLUDI NG A BRI EF DESCRI PTI ON OF SI GNI FI CANT FI NDI NGS,
CONCLUSI ONS, AND RECOMVENDATI ONS, 1S PROVIDED IN SECTION 2.0. SECTION 3.0 PRESENTS A SI TE
DESCRI PTI ON, | NCLUDI NG THE HI STORY OF WOCD PRESERVI NG OPERATI ONS AND THE PHYSI CAL

CHARACTERI STICS OF THE SITE. SECTION 4.0 CONTAINS A SUWRARY OF THE GEOLCA C, HYDROLOG C, AND
CHEM CAL CHARACTERI STICS OF SO L, SURFACE WATER, AND GROUND WATER AT THE SI TE AND | MVEDI ATE
VICI NI TY BASED ON THE REMEDI AL | NVESTI GATI ONS PERFORMED.  SECTI ON 5. 0 DESCRI BES THE | NTERI M
REMEDI AL MEASURES | MPLEMENTED DURI NG THE COURSE OF THE | NVESTI GATI ONS AT THE SI TE. SECTION 6.0
SUMVARI ZES POTENTI AL M GRATI ON PATHWAYS AND CHROM UM TOXI G TY, AND EVALUATES THE PCSSI BLE
EXPOSURE OF THE CONTAM NANTS' TO POTENTI AL RECEPTORS.

SECTI ON 7.0 PRESENTS THE REMEDI AL ACTI ON ALTERNATI VES CONSI DERED TO ADDRESS SO L AND GROUND
WATER CONTAM NATI ON, | NCLUDI NG ALTERNATI VE METHODS OF GROUND WATER TREATMENT AND DI SCHARCGE. I N
ADDI TI ON, THE RECOMVENDED REMEDI AL ACTI ON TO ADDRESS SO L AND GROUNDWATER CONTAM NATION IS
PRESENTED IN SECTION 7.0. THE RATI ONALE FOR THE SELECTI ON OF THE PROPCSED REMEDI AL PLAN AND THE
APPLI CABLE REGULATI ONS ARE ALSO PRESENTED IN TH S SECTI ON.

THE SCHEDULE FOR | MPLEMENTATI ON OF THE RAP |'S PRESENTED I N SECTI ON 8. 0. THE ALLOCATI ON CF

FI NANCI AL RESPONSI Bl LI TY AND PROVI SI ONS FCR FI NANCI AL ASSURANCE ARE PRESENTED | N SECTI ON 9. 0.
THE OPERATI ON AND MAI NTENANCE REQUI REMENTS ARE DESCRI BED | N SECTI ON 10. 0.

2.0 EXECUTI VE SUMVARY

THE REMEDI AL ACTI ON PLAN (RAP) PRESENTS THE RATI ONALE, APPROACH, AND FRAVEWORK FOR THE PROPCSED
REMEDI ATI ON PROGRAM AT THE COAST WOOD PRESERVI NG, INC. (CWP) FACILITY I N UKI AH, CALI FORNI A

2.1 APPLI CABLE LAWS AND REGULATI ONS

THE RAP HAS BEEN PREPARED | N ACCORDANCE W TH THE GUI DANCE DOCUMENT ENTI TLED " REMEDI AL ACTI ON
PLAN DEVELOPMENT AND APPROVAL PROCESS, " | SSUED BY THE DHS ( SEPTEMBER 1987). THE RAP IS ALSO
CONSI STENT WTH THE FOLLOW NG STATE AND FEDERAL REQUI REMENTS AND GUI DELI NES:

. COVPREHENSI VE ENVI RONMVENTAL RESPONSE, COVPENSATI ON AND LI ABI LI TY ACT (CERCLA) CF
1980, AS AMENDED BY THE SUPERFUND AMENDIVENTS AND REAUTHORI ZATI ON ACT ( SARA) OF 1986.

. RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) OF 1976, AS AMENDED BY THE HAZARDQOUS
AND SCLI D WASTE AMENDMVENTS ( HSWA) OF 1984.

. SAFE DRI NKI NG WATER ACT.

. CALI FORNI A CODE OF REGULATI ONS, TITLE 22, DI VISION 4: ENVI RONMENTAL HEALTH ( CHAPTER
1, ARTICLE 1; CHAPTER 2, ARTICLE 1; CHAPTER 30), JULY 1986.

. CALI FORNI A HEALTH AND SAFETY CODE.
. NORTH COASTAL BASI N WATER QUALI TY CONTRCL PLAN ADOPTED BY THE RWXCS.
. ALL ORDERS, | NCLUDI NG SPECI FI CATI ONS, PROVI SI ONS, PRCH BI TI ONS, AND REQUI REMENTS

| SSUED BY THE RWQCB.



. COURT ORDER BY THE STATE OF CALI FORNI A, OFFI CE OF THE ATTORNEY GENERAL.

. NATI ONAL CONTI NGENCY PLAN, PERTI NENT HAZARDQUS WASTE REGULATI ONS UNDER 40 CFR, PARTS
260 TO 265; PART 300-68, JULY 1985.

. PORTER- COLOGNE WATER QUALI TY CONTRCL ACT, 1969.
2. 2 BACKGROUND

SI NCE 1980, A NUMBER OF | NVESTI GATI ONS HAVE BEEN PERFORMED TO DELI NEATE THE AREAL AND VERTI CAL
EXTENT OF CHROM UM I N SO L AND GROUND WATER AT THE CWP SI TE AND TO CHARACTERI ZE HYDROGEOLOG C
CONDI TIONS. SO L QUALI TY | NVESTI GATI ONS HAVE SHOM THAT ELEVATED CHROM UM AND ARSEN C
CONCENTRATI ONS EXIST IN THE UPPER 1 TO 2 FEED OF THE SO L PROFI LE NEAR AND ARCUND THE RETORT
AREA. MOST SO L SAMPLES ANALYZED FCOR TOTAL CHROM UM AND HEXAVALENT CHROM UM HAVE | NDI CATED THAT
TRI VALENT CHROM UM COVPQUNDS ARE PREVALENT | N THE NEAR- SURFACE SO LS.

HYDROGECLOG C STUDI ES HAVE DEMONSTRATED THAT THE SI TE 1S UNDERLAI N BY FOUR HYDROSTRATI GRAPHI C
ZONES. THE UPPER ZONE (ZONE 1) CONSISTS OF SILTY CLAY AND CLAYEY SILT, WTH MORE PERVEABLE

STRI NGERS AND LENSES OF SAND AND GRAVEL, TO A DEPTH OF ABOQUT 20 FEET. THI S ZONE | S SEPARATED
FROM A MORE PERVEABLE SAND AND GRAVEL LAYER (ZONE 2) BY A BLUE CLAY. ZONE 3 IS A CLAYEY SILT
STRATUM AND ZONE 4 CONSI STS OF CLAYEY SAND AND GRAVEL. ZONE 1 |S THE PRI MARY ZONE OF CONCERN
BECAUSE OF THE PRESENCE OF CHROM UM I N GROUND WATER. THE DEPTH TO GRCUND WATER VARIES FROM 5 TO
10 FEET AND GROUND WATER GENERALLY FLOAS TO THE SOUTHEAST.

GROUND WATER QUALI TY DATA SHOW THAT CHROM UM CONCENTRATI ONS ARE HI GHER NEAR THE RETORT AREA AND
DECREASE | N THE DOANGRADI ENT DI RECTION. I N THE LAST THREE YEARS, MOST OFF-SI TE VELLS HAVE NOT
EXH Bl TED CHROM UM CONCENTRATI ONS | N EXCESS OF THE DRI NKI NG WATER STANDARD (0.05 M L). MOST
STORM WATER QUALI TY MONI TORI NG DATA | NDI CATE THAT CHROM UM CONCENTRATI ONS ARE CGENERALLY NEAR OR
BELOW DETECTI ON LI M TS.

GECCHEM CAL TESTS HAVE BEEN PERFORVED TO EVALUATE THE SORPTI ON AND DESCORPTI ON CHARACTERI STI CS OF
CHROM UM AND ARSENIC I N SO L AND GROUND WATER.  SORPTI ON TESTS HAVE SHOM THAT ZONE 1 NMATERI AL
I'S CAPABLE OF ADSORBI NG HEXAVALENT CHROM UM TO THE EXTENT THAT CHROM UM M GRATION | S AT LEAST 5
TI MES SLOAER THAN GROUND WATER FLOW  DESORPTI ON TESTS HAVE | NDI CATED THAT A REDUCTION I N

CHROM UM CONCENTRATI ON CAN BE ACHI EVED BY GROUND WATER EXTRACTI ON. THE GECCHEM CAL DATA HAVE
BEEN USED TO ESTI MATE THE TI ME OF AQUI FER CLEANUP. THE ABSENCE CF DI SSCLVED ARSEN C | N GROUND
WATER MONI TORI NG VEELLS | NDI CATES HI GH ADSORPTI ON CAPACI TY FOR ARSENI C COVPOUNDS.

POTENTI AL M GRATI ON PATHWAYS THROUGH Al R, DI RECT EXPOSURE TO SO L, SURFACE WATER, AND GROUND
WATER HAVE BEEN ASSESSED. I T IS CONCLUDED THAT THE MOST PROBABLE M GRATI ON PATHWAY IS VIA
GROUND WATER FLOW BECAUSE OF THE OVERALL SI TE | MPROVEMENTS AND THE | NTERI M REMEDI AL MEASURES

| MPLEMENTED, HOWEVER, OFF-SITE M GRATION IS UNLI KELY A TRANSPORT MCDEL HAS BEEN UTI LI ZED TO
ASSESS THE AREAL DI STRI BUTI ON OF CHROM UM | N CASE OF OFF-SI TE M GRATI ON. CONSI DERI NG THE LOW
POPULATI ON DENSI TY DOANGRADI ENT OF THE FACI LI TY AND THE ABSENCE OF WATER- PRODUCI NG VEELLS I N THE
| MMEDI ATE SITE VI N TY, THERE IS NO PRESENT POTENTI AL EXPOCSURE THROUGH GROUND WATER

THEREFORE, THERE | S NO HEALTH RI SK ASSCCI ATED WTH TH S PATHWAY | F OFF-SI TE M GRATION | S
PREVENTED.

2.3 I NTERI M REMEDI AL MEASURES

SINCE THE I NI TI ATI ON OF | NVESTI GATI ONS AT THE CWP SI TE, A NUMBER OF REMEDI AL MEASURES HAVE BEEN
| MPLEMENTED BY CWP. GENERAL FACI LI TY | MPROVEMENTS HAVE | NCLUDED GRADI NG AND CONSTRUCTI ON COF
BERMS TO PREVENT SURFACE RUNOFF FROM THE RETORT AND TREATED WOOD STCRAGE AREA. SURFACE PAVI NG
AND CONSTRUCTI ON OF ROOFS OVER THE RETORT AREA. THESE | MPROVEMENTS HAVE SUBSTANTI ALLY REDUCED
THE POTENTI AL FOR SO L, STORM WATER, AND GROUND WATER CONTAM NATI ON.

I N OCTOBER 1983, W THOUT REGULATORY AGENCY APPROVAL ANDY OR OVERSI GHT, CWP CONSTRUCTED A 300- FOOT
LONG SLURRY CUTOFF WALL ALONG THE EASTERN SI TE BOUNDARY TO A DEPTH OF ABQUT 20 FEET.

CHROM UM CONTAI NI NG GROUND WATER | S PUVPED FROM AN EXTRACTI ON TRENCH LOCATED HYDRAULI CALLY
UPGRADI ENT CF THE SLURRY WALL. THE TRENCH APPEARS TO BE CAPABLE OF | NTERCEPTI NG AND

HYDRAULI CALLY CONTROLLI NG GROUND WATER IN ZONE 1. EXTRACTED WATER IS RECYCLED BACK | NTO CWP
OPERATI ONS WHEN PCSSI BLE. THE PRESENCE OF THE SLURRY CUTOFF WALL AND EXTRACTI ON FROM THE TRENCH
HAVE BEEN EFFECTI VE | N REDUCI NG THE OFF SI TE M GRATI ON OF CHROM UM



2.4 REMEDI AL ACTI ON ALTERNATI VES

A FEASI BI LI TY STUDY HAS BEEN CONDUCTED TO SCREEN AND EVALUATE VI ABLE REMEDI AL ACTI ON

ALTERNATI VES. | N CONDUCTI NG THE FEASI Bl LI TY STUDY, CONTAM NATED SO L WAS CONSI DERED THE PRI MARY
POTENTI AL SQURCE OF GROUND WATER CONTAM NATI ON.  CONTAM NATED GROUND WATER WAS CONSI DERED THE
PRI NCI PAL POTENTI AL HAZARD TO HUVAN HEALTH AND THE ENVI RONMVENT. | N EVALUATI NG THE ALTERNATI VES,
SO L AND GROUND WATER ELEMENTS WERE ADDRESSED SEPARATELY.

REMEDI ATI ON OF CONTAM NATED SO LS WLL OCCUR AT THE TI ME OF CLOSURE OF THE FACI LI TY, PRQIECTED
TO BE 30 YEARS. A TRUST FUND W LL BE ESTABLI SHED ( SECTION 9.0) TO FUND FUTURE REMEDI ATI ON OF
SO LS. THE POTENTI AL REMEDI AL OPTI ONS CONSI DERED FOR CONTROL OF THE CONTAM NATED SO L | NCLUDED
SO L REMOVAL/ OFF- SI TE DI SPOSAL, SO L REMOVAL/ ON- SI TE TREATMENT, CONTAI NVENT, | N-SI TU TREATMENT,
AND NO ACTI ON.  TREATABI LI TY STUDIES WLL BE CONDUCTED PRI OR TO SELECTI NG THE FI NAL SO LS REMEDY
AT THE TIME OF CLOSURE OF THE FACILITY. IT IS ANTI Cl PATED THAT ON-SI TE SO L TREATMENT CPTI ONS
WLL I NCREASE AS THI S TECHNOLOGY DEVELCPS OVER THE NEXT 5 TO 10 YEARS.

THE ALTERNATI VES CONSI DERED FOR CONTROL OF THE CHROM UM PLUME | NCLUDED PHYSI CAL CONTAI NVENT,
I N-SI TU TREATMENT, HYDRAULI C CONTRCL, AND NO ACTION. BASED ON PROVEN TECHNOLOG CAL

CONSI DERATI ONS AND COST, HYDRAULI C CONTRCL WAS SELECTED AS THE MOST COST- EFFECTI VE REMEDI AL
MEASURE. THI'S OPTI ON WAS EVALUATED FOR PLUME CONTROL NEAR THE RETORT AREA, NEAR THE SI TE
BOUNDARY, AND OFF SI TE.

AS HYDRAULI C CONTROL REQUI RES PRCPER HANDLI NG OF CONTAM NATED GROUND WATER, VARI QUS DI SCHARGE
OPTI ONS WERE CONSI DERED. THE MOST COST- EFFECTI VE CPTI ONS | NCLUDE RECYCLI NG THE GRCUND WATER

I NTO CWP CPERATI ONS OR DI SCHARGE OF TREATED WATER | NTO THE SANI TARY SEVER, VI ABLE GROUND WATER
TREATMENT OPTI ONS | NCLUDE ELECTROCHEM CAL PROCESSES, CHEM CAL REDUCTI OV PRECI Pl TATI ON, ACTI VATED
CARBON ADSCRPTI ON, | ON EXCHANGE, REVERSE OSMOSIS, AND ELECTRODI ALYSIS. BASED ON AVAI LABI LI TY,
PROVEN TECHNCOLOG CAL CONSI DERATI ONS, AND COST- EFFECTI VENESS, THE ELECTROCHEM CAL PROCESS WAS
SELECTED FOR GROUND WATER TREATMENT.

2.5 SELECTED REMEDI AL ACTI ON ALTERNATI VE

THE SELECTED REMEDI AL ACTI ON ALTERNATI VE | NCLUDED THE FOLLOWN NG ELEMENTS:

. SURFACE RUNCFF MANAGEMENT.

. CONTROL AND REMEDI ATI ON OF CONTAM NATED SO L.

. PLUME CONTRCOL AND AQUI FER REMEDI ATI ON.

. ELECTROCHEM CAL TREATMENT OF GROUND WATER

. WATER RECYCLI NG DI SCHARGE TO UKI AH SEWAGE TREATMENT PLANT OR REI NJECTI ON.
. MONI TORI NG

SURFACE RUNCFF W LL BE CONTROLLED TO PREVENT POTENTI ALLY CONTAM NATED WATER ENTERI NG SURFACE
WATER DRAI NAGE FEATURES. THE SITE WLL BE | NSPECTED PERI CDI CALLY AND SURFACE PAVI NG REPAI RED AS
APPRCPRI ATE. STORM WATER MONI TORI NG SHALL BE PERFORMED AND THE DATA EVALUATED ACCORDI NG TO RWXCB
ORDER NO. 85-103.

CONTAM NATED SO LS WLL BE CONTROLLED BY PREVENTI NG SURFACE WATER | NFI LTRATI ON AND BY EXERCI SI NG
HYDRAULI C CONTROL OF THE PLUME. SURFACE PAVI NG WLL PREVENT THE SURFACE SO LS FROM ACTI NG AS A
SOURCE OF GROUND WATER CONTAM NATI ON.  CHROM UM LEACHED FROM THE SO L AS A RESULT OF GROUND
WATER LEVEL FLUCTUATI ONS W LL BE CONTROLLED HYDRAULI CALLY IN THE RETORT AREA AND NEAR THE SI TE
BOUNDARY.  HYDRAULI C CONTAI NVENT W LL BE ACH EVED BY A GROUND WATER EXTRACTI ON AND TREATMENT
SYSTEM UTI LI ZI NG EXI STI NG EXTRACTI ON VELLS HL-7 AND CWP-18. THESE PROVI SIONS W LL PREVENT

DI RECT HUVAN EXPOSURE TO CONTAM NATED SO L, ELIM NATE THE CONTRI BUTI ON CF | NFI LTRATI NG SURFACE
WATER TO GROUND WATER CONTAM NATI ON, AND PREVENT OFF-SI TE M GRATION.  AFTER SI TE CLOSURE, THE
CONTAM NATED SO LS WLL BE REMEDI ATED BY ON-SI TE TREATMENT, AS DI SCUSSED I N THE PREVI QUS

SECTI ON.

PLUME CONTROL AND AQUI FER REMEDI ATI ON W LL BE PERFORMED BY GROUND WATER EXTRACTI ON NEAR THE



RETORT AREA AND AT THE SI TE BOUNDARY. WELL CWP-18, LOCATED IN THE RETORT AREA, WLL BE PUVPED
TO EXTRACT GROUND WATER CONTAI NI NG ELEVATED CHROM UM CONCENTRATI ONS. ALTHOUGH THE YIELD OF TH' S
WELL IS SMALL AND CONTI NUQUS PUMPI NG MAY NOT BE PGCSSI BLE, THE POTENTI AL | MPACT ON AQU FER
RESTORATI ON | S BELI EVED TO BE SI GNI FI CANT.

AT THE SI TE BOUNDARY, WELL HL-7 (I NSTALLED I N THE EXTRACTI ON TRENCH) WLL BE PUWPED AT FLOW
RATES RANGI NG FROM 5 TO 20 GPM  EXTRACTI ON FROM THE TRENCH W LL PRCDUCE A ZONE OF | NFLUENCE
VWH CH WLL CONTAIN THE CHROM UM PLUME, PREVENT OFF-SI TE M GRATI ON, AND GRADUALLY RESTCRE THE
AQUI FER.  CONSI DERI NG THE TOTAL ESTI MATED VOLUVE OF CONTAM NATED FLU D, PORE VOLUME REDUCTI ON
REQUI REMENTS, AND EXPECTED FLOW RATES, THE PRQIECTED M NI MUM DURATI ON CF AQUI FER CLEANUP 1S
ABQUT SEVEN YEARS. HOAEVER, CONSI DERI NG THE NATURE OF THE ASSUMPTI ONS AND UNCERTAI NTI ES

ASSCCI ATED WTH THI' S ESTI MATED TI ME OF AQUI FER CLEANUP, A CONSERVATI VE DURATION COF 20 YEARS | S
PRQJECTED FOR PRQJECT MANAGEMENT AND BUDGETARY PURPCSES. PROVI SION IS ALSO MADE TO EXTRACT
WATER FROM VELL COWP-8, LOCATED ON THE DOMWNGRADI ENT SI DE OF THE SLURRY CUTOFF WALL. EXTRACTI ON
FROM THI S WELL W LL CONTAI N ANY RESI DUAL CHROM UM THAT NMAY PASS THE BARRI ER. CONTAI NMVENT OF
CHROM UM IN THI S LOCATI ON W LL PREVENT CONTAM NATI ON OF DOANGRADI ENT AREAS.

A CONTI NGENCY PLAN HAS ALSO BEEN DEVELCPED FOR THE EXTRACTI ON COF GROUND WATER I N THE OFF-SITE
AREA LOCATED NEAR MONI TORI NG WELL AT-2. DEPENDI NG ON FUTURE CONCENTRATI ONS DETECTED I N THE
OFF- SI TE VELLS, ADDI TI ONAL EXTRACTI ON VELLS MAY BE NECESSARY TO ENSURE HYDRAULI C CONTROL OF THE
CONTAM NATED PLUME.

THE EXTRACTED WATER W LL BE RECYCLED | NTO CWP CPERATI ONS, TO THE EXTENT PGCSSI BLE, OR TREATED
ELECTROCHEM CALLY AND DI SCHARGED | NTO THE SANI TARY SEVER. | MPLEMENTATI ON OF TH S DI SCHARGE
OPTI ON WLL PROVI DE MAXI MUM FLEXI BI LI TY I N SELECTI NG EXTRACTI ON RATES FROM WELL HL-7, AND WLL

| NCREASE THE EFFECTI VENESS OF CLEANUP CPERATI ONS. THE TREATMENT SYSTEM EFFLUENT CONCENTRATI ONS
WLL MEET THE REQUI REMENTS OF THE UKI AH SEWAGE TREATMENT PLANT.

AR, STORM WATER, AND GROUND WATER QUALI TY MONI TORI NG SHALL BE PERFORVED ACCORDI NG TO GENERAL
AND SI TE- SPECI FI C PROTOCCLS. STORM WATER MONI TORI NG SHALL BE PERFCRVED AT THE LOCATI ONS AND
FREQUENCI ES SPECI FI ED BY RW)CB CRDER NO. 85-101. STORM WATER SAMPLES W LL BE ANALYZED FOR

DI SSOLVED TOTAL CHROM UM AND ARSENI C.

GROUND WATER SHALL BE MONI TORED I N ON-SI TE AND OFF-SI TE WELLS | NSTALLED SPECI FI CALLY FOR THE
OWP PROJECT. GROUND WATER MONI TORI NG | NCLUDES WATER LEVEL MEASUREMENTS AND WATER QUALI TY
ANALYSES. THE GROUND WATER SAMPLES SHALL BE ANALYZED FOR DI SSOLVED TOTAL CHROM UM AS SPECI FI ED
I'N RWMXB REVI SED MONI TORI NG AND REPORTI NG PROGRAM NO. 85- 101, | SSUED I N MAY 1987, AND ANY
SUBSEQUENT ORDER, AS APPROPRI ATE. MONI TORI NG LOCATI ONS AND FREQUENCI ES ARE SUBJECT TO CHANGE AS
REMEDI ATI ON PROCEEDS.

MONI TORI NG SHALL BE PERFORVED ACCORDI NG TO THE PROCEDURES QOUTLI NED I N THE " GROUND WATER/ STORM
WATER MONI TORI NG PROTOCCL" DATED AUGUST 1987, PREPARED SPECI FI CALLY FOR THE CWP FACILITY. THE
MONI TORI NG DATA SHALL BE REVI EVED PERI CDI CALLY TO EVALUATE THE EFFECTI VENESS OF THE RAP, AND
RECOMMVENDATI ONS AND MODI FI CATI ONS SHALL BE MADE AS APPROPRI ATE. THE MONI TORI NG DATA AND RESULTS
OF THESE EVALUATI ONS SHALL BE REPORTED TO THE RWXCB AS REQUI RED BY THE REVI SED MONI TORI NG AND
REPORTI NG PROGRAM NO.  85-101.

2.6 ALLOCATI ON CF FI NANCI AL RESPONSI BI LI TY

COWP HAS OMNED AND CPERATED THE UKI AH FACI LI TY SINCE 1971 AND WLL BE RESPONSI BLE FOR
| MPLEMENTATI ON OF THE RAP. THE PROVI SIONS FCR FI NANCI AL ASSURANCE ARE PROVI DED I N SECTION 9.0
OF TH' S REPCRT.

#SD
3.0 SI TE DESCRI PTI ON

TH' S SECTI ON PROVI DES A SUMVARY OF BACKGROUND | NFORVATI ON PERTI NENT TO THE RAP, | NCLUDI NG THE
LOCATI ON, HI STORY, AND A PHYSI CAL DESCRI PTION OF THE SITE. THE CONTENT AND FORMAT OF THI' S
SECTI ON ARE GENERALLY CONSI STENT W TH THE RAP GU DELI NES PROVI DED BY THE DHS ( SEPTEMBER 1987).

#SLC
3.1 SITE LOCATI ON



THE CWP FACILITY IS LOCATED AT THE | NTERSECTI ON OF PLANT ROAD AND TAYLOR DRI VE IN AN

UNI NCORPCRATED AREA OF MENDOCI NO COUNTY, ABQUT 3 M LES SOUTH OF WKIAH, CALIFORNTA.  THE SITE
LOCATION IS SHOMN IN FIGURE 1. THE SITE COVERS AN AREA OF APPROXI MATELY 8 ACRES AND | S LOCATED
IN SECTION 22 OF TOAWWSH P 15 NORTH, RANGE 12 WEST, RELATIVE TO THE MOUNT DI ABLO BASELI NE AND
MERI DI AN.  FOR THE PURPCSE OF THI S RAP, THE "SI TE' REFERS TO THE AREA BCUNDED BY US HI GAWAY 101
TO THE WEST, PLANT ROAD TO THE NORTH, TAYLOR DRI VE TO THE EAST, AND AN UNPAVED TRACK TO THE
SOQUTH. THE "STUDY AREA' REFERS TO THE AREA BCOUNDED BY PLANT ROAD AND THE UKI AH SEWAGE DI SPOSAL
FACILITY TO THE NORTH, THE RUSSI AN RI VER TO THE EAST, ROBI NSON CREEK TO THE SQUTH, AND US

H GHWAY 101 TO THE WEST. THE STUDY AREA | S DELINEATED IN FIGURE 1. THE SITE AND VICINITY IS
SHOMN I N FI GURE 2.

#SH
3.2 SITE H STCRY

TH' S SECTI ON | NCLUDES A BRI EF DESCR PTI ON OF WOOD PRESERVI NG CPERATI ONS AT THE SITE; THE TYPE OF
CHEM CALS HANDLED; AND A CHRONOLOGY OF SI TE CONTAM NATI ON, | NVESTI GATI ON, AND | NTERI M REMVEDI AL
MEASURES.

3.2.1 WOCD PRESERVI NG OPERATI ONS

COWP BEGAN WOOD PRESERVI NG OPERATI ONS AT THE SITE IN 1971 AND THE FACI LI TY HAS CPERATED

CONTI NUQUSLY UP TO THE PRESENT DATE. I T IS BELI EVED THAT PRI OR TO 1971, THE LAND WAS USED FOR
ACGRI CULTURAL PURPCSES. THE WOCOD PRESERVI NG OPERATI ONS AND FACI LI TI ES HAKE BEEN PERI CDI CALLY
UPGRADED SI NCE 1971 BY | MPLEMENTI NG SURFACE RUNOFF CONTROL MEASURES, SURFACE PAVI NG

CONSTRUCTI ON OF CANCPI ES OVER WOOD TREATMENT AREAS, AND THE DEVELOPMENT OF TREATED WOOD STORAGE
AND HANDLI NG PROCEDURES.

THE WOOD PRESERVI NG COPERATI ON AT THE SI TE | NVOLVES THE USE OF A CHEM CAL M X CONSI STI NG OF 65.5
PERCENT SCDI UM DI CHROVATE, 18.3 PERCENT CCPPER SULFATE, AND 16.4 PERCENT ARSENIC ACID. A DI LUTE
SOLUTI ON OF THE CHEM CAL M X, CONTAI NI NG THE EQUI VALENT OF 1.5 PERCENT BY WEI GHT OF CRCB, CUQ,
AND AS2C5, | S USED TO BATHE THE LUMBER | N PRESSURI ZED RETORT CHAMBERS. AFTER EACH TREATMENT,
THE RETORT CHAMBERS ARE DRAI NED AND THE PRESERVI NG SCLUTI ON | S RECYCLED | NTO THE WORKI NG

SOLUTI ON TANK. RESI DUAL SOLUTI ON DRAI NI NG FROM THE RETORT CHAMBERS AND DRI PPI NGS FROM THE
FRESHLY TREATED WOOD ARE COLLECTED I N CONCRETE- LI NED SUVPS AND ARE ALSO RECYCLED | NTO THE

CHEM CAL M X TANK VI A TEMPORARY HOLDI NG TANKS. THE SCLUTI ON TRANSFER TAKES PLACE THROUGH

ABOVE- GROUND PVC PIPES. A PLAN OF THE SITE, | NCLUDI NG THE FACI LI TI ES MENTI ONED ABOVE, | S SHOM
I'N FI GURE 2.

3.2.2 CHEM CAL RELEASES

CONCERNS REGARDI NG THE PGSS| BLE RELEASE OF WOCD PRESERVI NG CHEM CALS FROM THE CWP SI TE VEERE

RAI SED BY THE COUNTY OF MENDOCI NO, THE DEPARTMENT OF FI SH AND GAME, AND THE RWQXCB I N EARLY 1972.
A CHRONCLOGY OF THE SUBSEQUENT | NTERACTI ON BETVWEEN THE REGULATCRY AGENCI ES AND CWpP | S PRESENTED
I N APPENDI X A.  THE CUMULATI VE DRI PPI NGS FROM TREATED WOOD OVER THE YEARS ARE BELI EVED TO HAVE
RESULTED | N NEAR- SURFACE SO L CONTAM NATI ON AT THE SI TE, PARTI CULARLY DURI NG THE EARLY YEARS CF
OPERATI ON WHEN THE TREATMENT AND TREATED WOCD STORAGE AREAS WERE NOT ALL PAVED. CURRENTLY, ALL
BUT THE SOUTH AND SQUTHEAST PORTI ONS OF THE SI TE (AS SHOM I N FI GURE 2) ARE PAVED W TH ASPHALT
OR CONCRETE.

3.2.3 PREVIQUS STUDI ES

AS | NDI CATED | N SECTION 3.2.2, THE RWMXB FI RST BECAME | NVOLVED I N THE ENVI RONVENTAL ASPECTS OF
QW' S WOOD PRESERVI NG CPERATI ONS | N EARLY 1972. THE RWXCB' S SPECI FI C CONCERNS WERE RELATED TO
POTENTI AL SURFACE WATER AND GROUND WATER CONTAM NATI ON.  APPENDI X A PROVI DES A CHRONOLOGY COF
EVENTS RELATED TO ENVI RONVENTAL ACTI VI TIES AT THE SI TE.

ON JUNE 13, 1980, RWXB STAFF COLLECTED SAMPLES OF SURFACE WATER RUNCFF WHI CH WERE FOUND TO
CONTAI N WOOD PRESERVI NG CHEM CALS. | N SEPTEMBER 1980, THE RWQCB REQUESTED THAT CWP ASSESS AND
REPORT THE PCSSI BLE | MPACT OF WOOD PRESERVI NG CPERATI ONS ON SO L AND GRCOUND WATER QUALI TY
BENEATH THE SITE. TH S ASSESSMENT, PERFORMED BY H. ESMAI LI & ASSOCI ATES, | NC. (AUGUST 1981) AND
REFERRED TO AS THE PHASE | STUDY, | NCLUDED THE | NSTALLATI ON OF SI X SHALLOW GROUND WATER

MONI TORI NG VEELLS (WELLS CWP-1 THROUGH CWP-6). THE LOCATI ONS OF THESE MONI TORI NG VELLS ARE SHOMN
IN FI GURE 2 AND THE CONSTRUCTI ON DETAI LS ARE SUMVARI ZED | N TABLE 1. THE | NVESTI GATI ON | NDI CATED



ELEVATED CHROM UM CONCENTRATI ONS | N NEAR- SURFACE SO L SAVPLES AND GROUND WATER SAMPLES COLLECTED
FROM VELLS CWP-1 THROUGH OWP-6. NO ABNCRVAL CONCENTRATI ONS OF ARSENI C CR COPPER VEERE FOUND I N
ANY OF THE GROUND WATER SAMPLES.

I'N OCTCBER 1981, CWP | NSTALLED WELLS CWP-7, CWP-8, AND CWP-9 ALONG THE EASTERN SI TE BOUNDARY TO
EVALUATE PCSSI BLE OFF-SI TE M GRATI ON. | N DECEMBER 1981, THE RWXCB | NSTALLED OFF- SI TE MONI TORI NG
VELLS FPT-1A, FPT-1B, FPT-2A, AND FPT-3 TO THE EAST OF THE SITE. THE ANALYSI S OF GROUND WATER
SAMPLES FROM THESE WELLS CONFI RVED THAT OFF-SI TE M GRATI ON OF CHROM UM HAD COCCURRED.

ADDI TI ONAL STUDI ES WERE SUBSEQUENTLY | NI TI ATED TO DETERM NE THE EXTENT OF GROUND WATER

CONTAM NATI ON AND EVALUATE THE FEASI BI LI TY OF CONTAI NI NG CONTAM NATED GCROUNDWATER ON SITE. THI' S
PHASE || STUDY, CONDUCTED BY J. H KLEI NFELDER & ASSOCI ATES ( NOVEMBER 1982), | NCLUDED THE

| NSTALLATI ON OF SEVEN ADDI TI ONAL ON- SI TE GROUND WATER MONI TORI NG VELLS (CWP- 10 THROUGH CWP- 16)
AND SHOWNED THAT THE VERTI CAL EXTENT COF CHROM UM COPPER, AND ARSENIC I N SO L AND GROUND WATER
WAS LIM TED. THE LOCATI ONS OF THE GROUND WATER MONI TORI NG VELLS | NSTALLED DURI NG THE PHASE |
AND PHASE |1 STUDIES ARE SHOM IN FI GURE 2. ADDI TI ONAL OFF- SI TE GROUND WATER MONI TORI NG VELLS
(VELLS AT-1, AT-2, AT-3, FPT-4, AND FPT-5) WERE SUBSEQUENTLY | NSTALLED BY KLElI NFELDER AND CWP TO
FURTHER DELI NEATE OFF- SI TE CONTAM NATI ON.

I N OCTOBER 1983, ACTING ON ITS OM I NI TI ATI VE BUT W THOUT REGULATCRY AGENCY APPROVAL OR

OVERSI GHT, CWP CONSTRUCTED A BENTONI TE SLURRY CUTCFF WALL, NEAR THE EASTERN SI TE BOUNDARY, TO

I NTERCEPT AND LIM T THE M GRATI ON OF CHROM UM | NTO GROUND WATER CWP ALSO CONSTRUCTED A GROUND
WATER EXTRACTI ON TRENCH | MVEDI ATELY TO THE WEST AND HYDRAULI CALLY UPGRADI ENT OF THE SLURRY
CUTOFF WALL. THE APPROXI MATE LOCATI ONS COF THE SLURRY CUTOFF WALL AND THE EXTRACTI ON TRENCH ARE
SHOM IN FIGURE 2. AS AN | NTERI M REMEDI AL MEASURE, CWP BEGAN EXTRACTI NG GROUND WATER FROM THE
TRENCH VI A’ A CENTRAL SUMP, KNOMWN AS WELL HL-7, EQU PPED WTH AN ELECTRI C SUBMERSI BLE PUMP. THE
EXTRACTED GROUND WATER WAS RECYCLED BACK | NTO THE WOOD PRESERVI NG CPERATI ON.  ALSO, AS PART CF
THE OVERALL EFFORT TO | MPROVE SI TE CONDI TI ONS, CWP ERECTED CANCPI ES OVER THE RETORT AREA. THESE
COVERS LIMT THE EXPCSURE OF FRESHLY TREATED WOCD TO PRECI Pl TATI ON AND REDUCE SURFACE WATER
RUNCFF FROM TH S AREA. THESE | NTERI M REMEDI AL MEASURES ARE DESCRI BED I N MORE DETAIL I N SECTI ON
5.0.

AFTER REVI EWNG THE FINDINGS OF PHASES | AND || OF THE | NVESTI GATI ON, THE REGULATCORY ACENCI ES
REQUESTED THAT CWP FURTHER DEFI NE THE DI STRI BUTI ON OF CHROM UM ARSENI C, AND CCPPER I N SO L AND
GROUND WATER. (D APPCLONI A) CONSULTI NG ENG NEERS, INC. (D APPOLONI A) WAS RETAI NED BY CWP TO
PERFORM THI' S | NVESTI GATI ON AND ADDRESS THE AGENCI ES' CONCERNS. THE | NVESTI GATI ON | NCLUDED A
SERIES OF SO L SAVPLI NG BORINGS, BORINGS S-1 THROUGH S-26 (D APPOLONI A/ | T CORPORATI ON, NAY
1984) (1), THE LOCATIONS OF WHI CH ARE SHOMN I N FI GURE 2. THE | NVESTI GATI ON SHOMNED THAT THE TCP 1
TO 2 FEET OF THE SO L PRCFI LE AROUND THE RETORT AND RAIL LI NE AREAS CONTAI NED ELEVATED
CONCENTRATI ONS OF CHROM UM AND ARSENIC. I T IS NOTED, HONEVER, THAT NO SO L SAMPLES VERE
COLLECTED FROM BENEATH THE ACTUAL RETORTS. THE GROUND WATER QUALI TY DATA | NDI CATED ELEVATED
CONCENTRATI ONS OF CHROM UM | N MONI TORI NG VELLS LOCATED NEAR THE RETORT AREAS. CHROM UM
CONCENTRATI ONS | N GROUND WATER GENERALLY DECREASED W TH DI STANCE FROM THE RETORT AREA | N THE
DOMNGRADI ENT DI RECTI ON.

SUBSEQUENT TO REGULATCRY AGENCY REVI EW CF THE FI NDI NGS OF THE D APPOLONI A | NVESTI GATI QN, ANOTHER
STUDY WAS | NI TI ATED TO FURTHER DEFI NE THE EXTENT AND M GRATI ON BEHAVI OR CF CHROM UM I N
GROUNDWATER AND EVALUATE VI ABLE REMEDI AL ACTI ON ALTERNATI VES TO ADDRESS CONTAM NATED SO L AND
GROUND WATER.  THI'S | NVESTI GATI ON (I T CORPORATI ON, JUNE 1985) LED TO THE FOLLOW NG CONCLUSI ONS:

. CONTAI NVENT OF CONTAM NATED SO L AND REMEDI ATI ON CF THE CONTAM NATED WATER- BEARI NG
ZONE BY HYDRAULI C CONTRCL MEASURES, SUCH AS GROUND WATER EXTRACTI ON, WAS FEASI BLE.

. THE MAJORI TY OF THE EXTRACTED GROUND WATER COULD BE REUSED I N CWP' S WOOD PRESERVI NG
OPERATI ONS AND THE EXCESS COULD BE TREATED COST- EFFECTI VELY BY THE EXI STI NG
ELECTROCHEM CAL UNIT AT THE SI TE.

SUBSEQUENT TO THI S | NVESTI GATI ON, A LARCE- Dl AMETER EXTRACTI ON WELL, WELL CWP-18, WAS | NSTALLED
NEAR THE RETORT AREA TO CONTAI N CONTAM NATED GROUND WATER TO THE EXTENT PCSSI BLE. ALSO, AN

I NDJECTI ON WELL, WELL OWP-19, WAS | NSTALLED HYDRAULI CALLY UPGRADI ENT OF THE RETORT AREA AND THE
EXI STI NG CHROM UM PLUME SO THAT EXCESS TREATED WATER COULD BE | NDJECTED BACK | NTO THE

WATER- BEARI NG ZONE. THE RETORT AREA EXTRACTI ON VELL AND THE UPGRADI ENT | NJECTI ON WELL ARE
DESCRI BED FURTHER | N SECTI ON 5. 0.



I N RESPONSE TO CONCERNS EXPRESSED BY THE REGULATORY AGENCI ES REGARDI NG THE EFFECTI VENESS COF THE
EXTRACTI ON TRENCH AND THE SLURRY CUTCFF WALL | N REMEDI ATI NG AND CONTAI NI NG THE CHROM UM PLUME
NEAR THE EASTERN S| TE BOUNDARY, CEOSYSTEM PERFORVED A NUVBER OF | NVESTI GATI ONS TO EVALUATE

AQUI FER PARAMETERS, ASSESS THE LEACH NG BEHAVI OR OF SO LS, AND ESTI MATE THE DURATI ON OF AQUI FER
CLEANUP ( CECSYSTEM NMARCH 1986; NOVEMBER 1986). A NUMBER OF ADDI TI ONAL ONSI TE AND OFF- SI TE

MONI TORI NG VEELLS (WELLS CWP-22, AT-4, AND AT-5) WERE ALSO | NSTALLED TO | NVESTI GATE GROUND WATER
QUALI TY' HYDRAULI CALLY DOMNNGRADI ENT OF THE SLURRY CUTCFF WALL. THE LOCATI ONS OF THE ON-SI TE AND
OFF- SI TE GROUND WATER MONI TORI NG VEELLS ARE SHOM I N FI GURE 2, AND THE WELL CONSTRUCTI ON DETAI LS
ARE SUMVARI ZED | N TABLE 1.

I'N ADDI TION TO THE STUDI ES PERFORMED BY THEI R CONSULTANTS, CWP CONDUCTED REGULAR GROUND WATER
MONI TORI NG USI NG THEI R OAN RESOURCES.  THE GROUND WATER MONI TORI NG PROGRAM WAS ORI G NALLY

SPECI FI ED BY THE RMXB | N ORDER NO. 83-93, WH CH WAS ADCPTED I N JUNE 1983. CORDER NO 83-93 HAS
BEEN REVI SED ANDY OR SUPERSEDED SEVERAL Tl MES AS ADDI TI ONAL MONI TORI NG VEELLS HAVE BEEN | NSTALLED
AND EXI STI NG VELLS ABANDONED CR DELETED FROM THE MONI TORI NG PROGRAM  THE CURRENT MONI TORI NG
PROGRAM | S I N ACCORDANCE W TH THE REQUI REMENTS OF THE MOST RECENT REVI SION OF THE RWXCB ORDER
(MAY 1987). MONI TORI NG | NCLUDES THE COLLECTI ON AND ANALYSI S OF STORM WATER SAMPLES FOR CHROM UM
AND ARSENIC.  THE MONI TORI NG PROGRAM ALSO | NCLUDES GROUND WATER LEVEL MEASUREMENT AND THE
COLLECTI ON AND ANALYSI S GROUNDWATER SAMPLES FCR DI SSOLVED TOTAL CHROM UM GROUND WATER

MONI TORI NG | S PERFORVED ACCORDI NG TO THE GROUND WATER MONI TORI NG PROTOCCOL ( GEOSYSTEM  AUGUST
3987) PREPARED SPECI FI CALLY FOR THE CWP PROJECT.

THE WATER LEVEL MEASUREMENT AND GROUND WATER QUALI TY DATA OBTAI NED BY COWP, CONSULTANTS ACTI NG ON
BEHALF OF CWP, AND REGULATORY AGENCY PERSONNEL HAVE BEEN COWPI LED BY GEOSYSTEM ON A

COVPUTER- BASED DATA MANAGEMENT SYSTEM A SUMVARY COF THESE DATA |'S PRESENTED IN APPENDI X B. A
SUMVARY COF THE STORM WATER QUALI TY DATA IS PRESENTED | N APPENDI X C, AND A SUMWARY OF THE SO L
QUALI TY ANALYSES PERFCRVED | S PRESENTED | N APPENDI X D.

BECAUSE OF THE LARGE VOLUVE OF PREVI QUSLY REPORTED | NVESTI GATI ONS, THI' S SUMVARY | S | NTENDED TO
PROVI DE ONLY A BRI EF | NTRODUCTI ON TO THE CHARACTERI ZATI ON STUDI ES PERFCRVED AT THE SI TE.

ADDI TI ONAL DETAI LS AND | NTERPRETATI ON OF THE FI NDI NGS OF THESE | NVESTI GATI ONS ARE PRESENTED | N
SECTION 4.0 AND I N THE SUBJECT- SPECI FI C TECHNI CAL REPORTS REFERENCED.

3.3 PHYSI CAL DESCRI PTI ON

TH' S SECTI ON | NCLUDES DESCRI PTI ONS OF TOPOGRAPHY, PHYSI CAL SETTI NG DEMOGRAPHY, CLI MATOLOGY,
SENSI Tl VE STRUCTURES, AND POTENTI AL RECEPTCRS.

3.3.1 TOPOGRAPHY

THE CWP SITE IS LOCATED IN THE UKI AH VALLEY. INTHE VICINITY CF THE SI TE, THE VALLEY FLOCR I S
ABQUT 2.5 MLES WDE. THE VALLEY TAPERS TO AN UNNAMED, NARROW GORGE, SEVERAL HUNDRED FEET W DE,
AT A PONT ABQUT 4.5 MLES SQUTH CF THE SITE. THE RUSSI AN RI VER FLONS SOUTH THROUGH TH S GORGE
FROM THE UKI AH VALLEY | NTO HOPLAND VALLEY. THE VALLEY FLOOR AT THE SITE | S AT AN ELEVATI ON CF
ABQUT 565 TO 585 FEET ABOVE MEAN SEA LEVEL (MSL) AND SLOPES GENTLY TO THE SOUTH ALONG THE AXI S
OF THE VALLEY, AT A GRADI ENT OF ABQUT 0.2 PERCENT (1 I N 500).

THE UKI AH VALLEY |'S BOUNDED BY STEEP MOUNTAINS TO THE EAST AND WEST. THOSE TO THE EAST OF THE
SI TE ARE KNOMW AS THE MAYACVAS MOUNTAINS AND RI SE TO OVER 3, 600 FEET ABOVE MSL. THE MOUNTAI NS
TO THE VEEST | NCLUDE CLELAND MOUNTAI N AND ELLEDGE PEAK WHI CH RI SE TO OVER 2,500 FEET ABOVE MSL.
THE SLOPES OF THE MOUNTAI NS BOUNDI NG THE UKI AH VALLEY RANGE FROM ABOUT 12 TO 67 PERCENT.

STEEP- SI DED VALLEYS, APPROXI MATELY PERPENDI CULAR TO THE AXIS OF THE WKI AH VALLEY, ARE ALSO
PROM NENT TOPOGRAPH C FEATURES. THESE VALLEYS TYPI CALLY CONTAI N TRI BUTARIES TO THE RUSSI AN

R VER  THE MOST SI GNI FI CANT OF THESE W TH RESPECT TO THE CWP SITE IS THE VALLEY OCCUPI ED BY
ROBI NSON CREEK, WH CH ENTERS THE UKI AH VALLEY FROM THE WEST, APPROXI MATELY 4, 500 FEET SOUTH CF
THE CWP SITE, AS SHOM I N FlI GURE 1.

THE TOPOGRAPHY OF THE CWP SI TE | TSELF HAS BEEN LOCALLY ALTERED BY GRADI NG FOR DRAI NAGE AND
FOUNDATI ON PURPCSES. | N GENERAL, HOWNEVER, THE LAND SURFACE SLOPES CGENTLY TO THE EAST, TOWARDS
TAYLOR DRI VE.

3.3.2 S| TE FEATURES



IN TERMS OF SURFACE STRUCTURES, THE SI TE FEATURES A GENERAL OFFI CE I N THE NORTHWEST CORNER AND A
GARAGE OR SERVI CE- TYPE STRUCTURE NEAR THE CENTER OF THE SITE. THE TWD RETORTS I N WH CH LUVBER
I'S PRESSURE TREATED ARE ORI ENTATED EAST- VEST NEAR THE WESTERN SI TE BOUNDARY. EACH RETORT CHAMBER
I'S APPROXI MATELY 70 FEET LONG  THE RAIL LINES ASSOCI ATED W TH EACH RETORT EXTEND ABOUT 140 FEET
TO THE EAST. THE SUWP TO WHI CH THE RETORTS DRAIN IS LOCATED AT THE EASTERN END OF THE VESSELS.
THE WOOD PRESERVI NG SCLUTI ON | S RECYCLED TO, AND STORED IN, FOUR LARGE, ABOVE- GROUND TANKS ALONG
THE WESTERN SI TE BOUNDARY.

OTHER SI GNI FI CANT SI TE FEATURES | NCLUDE A WALLED WORK TANK AREA | N VWH CH WOCD PRESERVI NG
SOLUTION IS M XED. TH S WORK TANK AREA | NCLUDES A LARGE CONCRETE SUWMP CONTAI NI NG " MAKE- UP"
WATER. GROUND WATER EXTRACTED FROM WELLS HL-7 AND CWP-18 | S DI SCHARGED TO THI'S SUWP TO BE
RECYCLED I N THE WOOD PRESERVI NG CPERATI ON. A LARGE, 330, 000 GALLON, ABOVE- GROUND TANK | S USED
TO STORE TREATED GROUND WATER

THE MAJORITY OF THE SITE IS PAVED W TH ASPHALT CONCRETE AND | S USED FOR WOOD STCRAGE. TREATED
WOCD |'S STORED | N THE NORTHEAST CORNER OF THE SITE.  SURFACE RUNCFF FROM THI'S AREA |'S CONTRCOLLED
BY ASPHALT BERVS AND COLLECTED IN A SUMP ON THE EASTERN SI TE BOUNDARY, FROM WHI CH I T | S RETURNED
TO THE MAKE- UP WATER SUMP. THE UNPAVED AREAS CF THE SI TE ARE LOCATED ALONG THE SQUTHEASTERN AND
SOUTHERN SI TE BOUNDARI ES AND ARE GENERALLY VACANT OR USED FOR UNTREATED WOCD STORAGE.

THE CWP FACILITY IS FENCED FOR SECURI TY AND | S ACCESSED VI A TWO SLI DI NG GATES WH CH ARE LOCKED
QUTSI DE OF NORVAL BUSI NESS HOURS OR USED FOR UNTREATED WOOD STORAGE.

3.3.3 SURROUNDI NG LAND USE

THE LARGE MAJORITY OF THE LAND SURFACE | N MENDOCI NO COUNTY | S OCCUPI ED BY NATI VE VEGETATI ON AND
NON- | RRI GATED AGRI CULTURE. A STUDY PERFORMED BY THE DEPARTMENT OF WATER RESOURCES ( MAY 1980)
PRQJIECTED LAND USE | N SEVERAL GROUND WATER BASI NS ALONG THE RUSSI AN RIVER | N 1974, NATI VE
VECGETATI ON AND NON- | RRI GATED AGRI CULTURE OCCUPI ED OVER 185, 000 ACRES | N THE UPPER RUSSI AN GRCUND
WATER BASIN, IN WHICH THE CWP SITE | S LOCATED. URBAN, | RRI GATED AGRI CULTURE, AND RECREATI ONAL
LAND USE ACCOUNTED FOR APPROXI MATELY 3, 400, 9,900, AND 250 ACRES, RESPECTIVELY. PRQJECTI ONS UP
TO THE YEAR 2000 SUGCGEST THAT URBAN AND | RRI GATED AGRI CULTURAL LAND USE W LL | NCREASE AT THE
EXPENSE OF NATI VE VEGETATI ON AND NON- | RRI GATED AGRI CULTURE. PRQIECTED RECREATI ONAL LAND USE
REMAI NS CONSTANT.

THE PRI NCl PAL LAND USE | N MENDCCI NO COUNTY IS FOR TI MBER PRCDUCTI ON, WH CH PROVI DES TWD- THI RDS
OF THE COUNTY' S AGRI CULTURAL REVENUES. PASTURE AND RANGE LAND OCCUPI ES 672, 000 ACRES, WH LE

FRU T PRODUCTI ON, MOSTLY GRAPES AND PEARS, ACCOUNTS FOR 15, 000 ACRES (COUNTY OF MENDOCI NG,

1985). MAJOR LAND USES IN THE GENERAL VICINITY OF THE CWP SI TE | NCLUDE VI NEYARDS, FRUI T AND NUT
TREES, FORESTED LAND, SINGLE FAM LY RESI DENCES, AND TRANSPORTATI ON.  LAND USE I N THE | MVEDI ATE
VICINITY OF THE OAWP SI TE | NCLUDES TI MBER- RELATED FACI LI TI ES, SEWAGE TREATMENT, FRU T TREES
(PEARS), TRANSPCORTATI ON (US H GHWAY 101), BUSI NESS AND COMMERCI AL FACI LI TIES, AND VACANT LOTS.
LAND USE WTH N A 1.5 MLE RADIUS OF THE CWP SITE I S SHOMW I N FI GURE 3.

3.3.4 POPULATI ON DI STRI BUTI ON

I'N 1986, THE PCPULATI ON OF MENDOCI NO COUNTY WAS 74, 267, ABOUJT 50 PERCENT OF WH CH RESI DED I N THE
UKI AH AREA. THE POPULATION OF THE CITY OF UKIAH I N 1986 WAS 13, 331 ( GREATER WKI AH CHAMBER COF
COMMERCE, JUNE 1987). OTHER, SMALLER COMUNITIES IN THE VIC NITY OF THE CWP SI TE | NCLUDE
TALMAGE, LOCATED APPROXI MATELY 2 M LES TO THE NORTHEAST, AND HOPLAND, LOCATED APPROXI MATELY 10
M LES SQUTH ALONG US H G-WAY 101.

THE MAI N POPULATI ON CENTER OF UKI AH | S APPROXI MATELY 3 M LES TO THE NORTH OF THE CWP SITE. IN
THE VIO NITY OF THE SITE, THERE ARE VERY FEW RESI DENCES. AERI AL PHOTOGRAPHS TAKEN I N APRI L 1984
I NDI CATE ONLY FI VE RESI DENTI AL STRUCTURES W THI N A QUARTER-M LE RADI US CF THE SI TE BOUNDARI ES.
ACCORDI NG TO GREATER UKI AH CHAMBER OF COMMERCE RECORDS (JUNE 1987), THERE ARE AN AVERAGE OF 2.45
RESI DENTS PER DVWELLING IN THE I TY OF UIKIAH.  USING TH' S STATISTIC, | T APPEARS THAT THERE ARE
LESS THAN 15 PECPLE LIVING WTH N A QUARTER-M LE OF THE CWP SI TE.

I NTERVI EW6 CONDUCTED BY GECSYSTEM PERSONNEL | NDI CATE THAT THERE ARE FOUR HOUSES, TWD DUPLEXES,
TWO BUNK HOUSES, AND SI X MOTEL UNITS I N THE STUDY AREA WTH N ONE-HALF M LE OF THE CWP SITE. I T
I'S NOTED THAT THE MOTEL UNI TS ARE USED TO HOUSE SEASONAL WORKERS ASSCCI ATED W TH THE ALEX THOVAS
PEAR PACKI NG FACI LI TY. DURI NG THE W NTER MONTHS, ABQUT 20 PECPLE MAY OCCUPY THESE RESI DENCES.



IN THE PEAK FRU T HARVESTI NG SEASON, HOMNEVER, TH S NUMBER NAY | NCREASE TO ABQUT 100.
3.3.5 CLI MATOLOGY

TH' S SECTI ON CHARACTERI ZES THE CLI MATE IN THE VI NI TY OF THE CWP SI TE | N TERVE OF TEMPERATURE,
PRECI PI TATI ON, AND W ND SPEED AND DI RECTI ON. THE DATA HAVE BEEN OBTAI NED FROM VAR QUS LOCATI ONS
I'N AND ARCUND UKI AH HOWEVER, I T IS BELI EVED THAT THE VARI ATI ONS I N CLI MATE OVER THE RELATI VELY
SMALL DI STANCES FROM THE CWP SI TE ARE NOT SI GNI FI CANT.

3.3.5.1 TEMPERATURE

UKI AH HAS A RELATI VELY M LD CLI MATE, CHARACTER ZED BY DRY, HOT SUMMERS AND COOL, WET W NTERS.
BASED ON RECCRDS AVAI LABLE FROM 1877 TO 1980, THE AVERAGE Al R TEMPERATURE REPORTEDLY VAR ES FROM
46. 0 DEGREES FAHRENHEI T I N JANUARY TO 73.7 DEGREES FAHRENHEI T I N JULY, WTH AN AVERAGE ANNUAL

Al R TEMPERATURE OF 59.2 DEGREES FAHRENHEI T. THE NMAXI MUM AND M NI MUM TEMPERATURES RECCRDED | N

UKI AH SI NCE RECORDS HAVE BEEN MAI NTAI NED VWERE 114 AND 12 DEGREES FAHRENHEI T, RESPECTI VELY
(FARRAR, JULY 1986). MEAN MONTHLY Al R TEMPERATURE DATA FOR UKI AH ARE PRESENTED I N TABLE 2.

3.3.5.2 PRECI PI TATI ON

BASED ON RECORDS AVAI LABLE FROM 1877 TO 1980, THE MEAN ANNUAL PRECI PI TATION IN UKIAH IS 36. 27
INCHES. THE RECORDS | NDI CATE, HOWEVER THAT CONS| DERABLE VARI ATI ON | N ANNUAL PRECI PI TATION |'S
COWDN | N THE UKI AH AREA W TH VARI ATI ONS OF UP TO 30 | NCHES OCCURRI NG | N CONSECUTI VE YEARS. THE
MAXI MUM AND M NI MUM PREC! PI TATI ON RECORDED DURI NG THE PERI OD OF RECORD WAS 60. 97 AND 13. 09

I NCHES | N 1890 AND 1924, RESPECTI VELY (FARRAR JULY 1986). ADDI TI ONAL PRECI Pl TATI ON DATA,
REPORTEDLY COWPI LED FROM US WEATHER BUREAU REPORTS AND UKI AH FI RE DEPARTMENT RECORDS, | NDI CATE
THAT TOTAL PRECI Pl TATI ON WAS 70.19 | NCHES | N THE 1982- 1983 SEASON ( SAVI NGS BANK OF MENDOCI NO
COUNTY, 1987).

THE MAJORI TY OF THE PRECI PI TATI ON FALLS AS RAI N BETWEEN THE BEG NNI NG OF OCTOBER AND THE END OF
APRIL, WTH MORE THAN 50 PERCENT CF THE ANNUAL RAI NFALL OCCURRI NG | N DECEMBER, JANUARY,
FEBRUARY. MEAN MONTHLY PRECI PI TATI ON DATA, BASED ON RECORDS MAI NTAI NED FROM 1877 TO 1980, ARE
SUMMARI ZED I N TABLE 2. ON- SI TE PRECI PI TATI ON MEASUREMENTS HAVE ALSO BEEN RECCRDED BY CWP
PERSONNEL SI NCE DECEMBER 1981. THESE DATA, SUWARI ZED I N TABLE 3, | NDI CATE THAT THE TOTAL
ANNUAL PRECI Pl TATI ON HAS RANGED FROM A LOWV OF 17.05 INCHES IN 1985 TO A HHGH OF 51.34 INCHES IN
1983. THESE DATA ARE CONSI STENT W TH MEASUREMENTS RECORDED ELSEWHERE I N THE UKI AH AREA AND

| LLUSTRATE THE LARGE VARI ATI ONS | N ANNUAL PREC!I Pl TATI ON MENTI ONED ABOVE.

3.3.5.3

W ND DATA, RECORDED FROM 1950 TO 1964 AT TWO LOCATI ONS AT THE UKI AH MUNI CI PAL Al RPCRT, | NDI CATE
THAT THE MEAN ANNUAL WND SPEED WAS 3.7 TO 3.9 M LES PER HOUR (MPH). W ND SPEEDS ARE GENERALLY
H GHER FROM APRIL TO JULY AND ARE LOWMEST | N NOVEMBER AND DECEMBER  THE H GHEST MEAN MONTHLY

W ND SPEED RECORDED WAS 6.5 MPH I N JUNE 1959. THE LOAEST WAS 0.4 MPH | N DECEMBER 1963

(CALI FORNI A ENERGY COW SSI ON, APRIL 1985).

THE PREVAI LI NG W ND DI RECTI ON REPORTEDLY' NORTHWEST TO WEST ( GREATER UKI AH CHAMBER OF COMVERCE,
JUNE 1987). THE MEAN MONTHLY AND ANNUAL W ND SPEEDS FOR THE PERI CD OF RECORD ARE SUMVARI ZED I N
TABLE 2.

3.3.6 LOCATI ON COF WATER VEELLS

A VELL | NVENTORY WAS PERFORMED TO LOCATE WATER VELLS IN THE VICINITY OF THE CAWP SI TE AND TO
DETERM NE THEI R STATUS. SOURCES COF | NFORVATI ON | NCLUDED PRI MARI LY RECCRDS MADE AVAI LABLE BY THE
DWR (JUNE 1956; OCTCBER 1986) AND W LLOW COUNTY WATER DI STRICT (WOWD). | N ADDI TI ON, WELL LOGS
AVAI LABLE AT DWR | N SACRAMENTO, CALI FORNI A VERE REVI EWVED AND THE LOCATI ONS OF WELLS IN THE

| MMEDI ATE VICINITY OF THE CWP SI TE WERE VERI FI ED BY FI ELD | NSPECTI ON.  THE WELL | NVENTORY
FOCUSED ON WELL LOCATI ONS, WELL CONSTRUCTI ON DETAI LS, STRATI GRAPHY, AND THE BENEFI Cl AL USES CF
THE EXTRACTED WATER

THE VEELL | NVENTCRY | NDI CATED THE PRESENCE OF SEVERAL DCQZEN VELLS IN THE VIO N TY COF THE SI TE.
THE LOCATI ONS OF THESE WELLS ARE SHOMN IN FIGURE 4. | T SHOULD BE NOTED THAT, W TH THE EXCEPTI ON
OF THE RECORDS NAI NTAI NED BY WCUD, THE | NFORVATI ON AVAI LABLE ON VEELL LOCATI ONS AND CONSTRUCTI ON



DETAILS IS OFTEN VAGUE AND | NCOWLETE. FEW OF THE WELLS HAVE BEEN | DENTI FI ED ACCORDI NG TO THE
STATE WELL- NUMBERI NG SYSTEM AND THE | NFORVATI ON REGARDI NG VELL LOCATIONS IS TYPI CALLY | MPRECI SE
AND | NSUFFI CI ENT TO LOCATE THE WELLS ACCURATELY. GEOSYSTEM HAS ATTEMPTED TO LOCATE WELLS AS
ACCURATELY AS PGCSSI BLE, BASED ON THE AVAI LABLE | NFORVMATI ON, AND | DENTI FY THE WELLS ACCCORDI NG TO
THE STATE VELL- NUMBERI NG SYSTEM  THE WELL LOCATI ONS SHOM | N FI GURE 4 MJST, HOMNEVER, BE

CONSI DERED APPROXI MATE. THE AVAI LABLE WELL CONSTRUCTI ON DETAI LS AND BENEFI Cl AL USES OF GROUND
WATER ARE SUMVARI ZED I N TABLE 4. I T IS NOTED THAT THE NEAREST WATER- PRODUCI NG VELL TO THE CWP
SITE IS WELL 14N 12W4D1, WH CH | S LOCATED ABQUT 1, 000 FEET TO THE SCQUTH.

ACCORDI NG TO | NFORVATI ON OBTAI NED BY GEOCSYSTEM PERSONNEL, THI' S WELL | S CAPPED AND NOT CURRENTLY
ACTIVE. WELL 14N 12W4E1, HOMNEVER, APPEARS TO BE THE NEAREST WATER- PRODUCI NG WELL. ACCCORDI NG
TO THE OAWNERS OF THE PRCOPERTY, THE WATER | S USED FOR DOVESTI C AND | RRI GATI ON PURPCSES. TH S WELL
I'S LOCATED ABQUT 1,500 FEET TO THE SQUTH COF THE CWP SI TE.

3.3.7 POTENTI AL Bl OLOG CAL RECEPTCRS

POTENTI AL Bl OLOG CAL RECEPTORS COF CONTAM NANTS ORI G NATI NG FROM THE CWP SI TE ARE CONSI DERED TO
I NCLUDE NATI VE VEGETATION, FRU T TREES, AQUATIC LIFE IN THE RUSSI AN RI VER AND | TS TRI BUTARI ES,
AND WLD AN MALS AND BI RDS.

VECETATI ON TYPES FOUND | N THE UPPER PORTI ON OF THE RUSSI AN Rl VER WATERSHED | NCLUDE HARDWOCD AND
M XED FOREST, CHAPARRAL, GRASSLAND, CORCHARDS AND VI NEYARDS, AND RI PARI AN WOODLAND SPECI ES. THE
Rl PARI AN WOCDLAND SPECI ES | NCLUDE MULE FACT, SANDBAR WLLOW RED WLLON AND FREMONT COTTONWOCD
(MCBRI DE AND STRAHAN, 1981; JARA, 1974). |IT IS NOTED THAT MOST OF THE LAND LOCATED | MVEDI ATELY
DOMNGRADI ENT COF THE OWP SITE |'S OCCUPI ED BY PEAR ORCHARDS. THE SURFACE DRAI NS AND CREEKS
LOCATED DOMSTREAM OF THE CWP FACI LI TY ARE SEASONALLY VEGETATED W TH TULLEYS, SOUR DOCK, AN SE,
W LD RCSE, PEPPERM NT, AND CATTAI LS.

THE RUSSI AN RI VER IS | MPORTANT AS A SPAVWNI NG GROUND FCR ANADROMOUS FI SH, OF WHI CH THE PRI NCI PAL
VAR ETI ES ARE STEELHEAD TROUT AND SI LVER (OR COHO SALMON.  OTHER FI SH | NHABI TI NG THE BASI N

I NCLUDE KI NG (OR CHI NOOK) SALMON, SMALL- MOUTH BASS, AMERI CAN SHAD, STRI PED BASS, AND WH TE
CATFI SH.

THE RUSSI AN Rl VER BASI N SUPPCRTS A W DE RANGE OF W LDLI FE SPECI ES, | NCLUDI NG A SUBSTANTI AL
POPULATI ON OF BLACKTAI LED DEER, BANDTAI LED Pl GEONS, AND PHEASANTS. SEVERAL SPECI ES OF SMALL
MAMVALS ASSCCI ATED W TH AGRI CULTURAL LAND USE, |.E. RATS, M CE, AND RABBITS, ARE ALSO FOUND I N
THE AREA. THE RUSSI AN RI VER BASI N SUPPORTS A VARI ETY OF RESI DENT AND NON- RESI DENT WATERFONL

VWH CH UTI LI ZE THE RI VER HABI TAT FOR NESTI NG AND REFUCE (US ARW CORPS OF ENG NEERS, MARCH 1982).

#SRF
4.0 SUMWARY OF REMEDI AL | NVESTI GATI ON FI NDI NGS

TH' S SECTI ON SUWARI ZES THE GEOLOJ C, HYDROLOG C, AND SO L/ GROUND WATER QUALI TY DATA GENERATED
DURI NG THE REMEDI AL | NVESTI GATI ONS. DETAI LS OF THE REMEDI AL | NVESTI GATI ONS HAVE BEEN SUBM TTED
IN A NUMBER OF PREVI QUS TECHNI CAL REPCORTS, WH CH ARE REFERENCED AS APPRCPRI ATE. THE CONTENT AND
FORVAT OF THE SUMVARY OF REMEDI AL | NVESTI GATI ON FI NDI NGS 1S | N GENERAL CONFORMANCE W TH THE RAP
GUI DELI NES (DHS, SEPTEMBER 1987).

4.1 GEOLOGY

THE DI SCUSSI ON OF REG ONAL GECLOGY AND STUDY AREA STRATI GRAPHY | S BASED PRI MARI LY ON PUBLI SHED
WATER SUPPLY PAPERS/ GEOLOG C REPORTS BY GOVERNMENT AGENCI ES, S| TE- SPECI FI C REPORTS PREPARED BY
COWP' S CONSULTANTS, AND DI SCUSSI ONS W TH REGULATCORY AGENCY PRQIECT PERSONNEL. THE DI SCUSSI ON | S

I NTENDED TO HELP | NTERPRET THE STRATI GRAPHY ENCOUNTERED AT THE SI TE IN THE CONTEXT OF THE
OVERALL, REG ONAL GECLOGY AND TO | DENTI FY AND CHARACTERI ZE THE GEOLOG C UNI TS PERTI NENT TO THE
CW PROJECT. THE PRI MARY REFERENCE FOR REG ONAL GECLOGY IS A US GEOLOG CAL SURVEY (USGS) REPORT
ENTI TLED " GROUND WATER RESOURCES | N MENDOCI NO COUNTY, CALI FORNI A" (FARRAR JULY 1986). OTHER
SOURCES CF | NFORVATI ON ARE REFERENCED AS APPRCPRI ATE.

4.1.1 REG ONAL CGEQLOGY

MENDOCI NO CQUNTY | S LOCATED LARCELY W THI N THAT PART OF THE COAST RANGES GEOMORPHI C PROVI NCE
KNOM AS THE MENDOCI NO RANGE. THE MENDCOCI NO RANGE | S CHARACTERI ZED BY ROCKS OF THE FRANCI SCAN



COWPLEX. THE GECLOG C UNI TS EXPCSED AT THE SURFACE | N THE UKI AH VALLEY MAY BE CATEGORI ZED AS
BASEMENT ROCKS CR VALLEY FILL.

BASEMENT ROCKS ARE CONSI DERED TO | NCLUDE ALL PRE- PLI OCENE FORVATI ONS. ABQUT 95 PERCENT OF THE
SURFACE EXPOSURES CONSI ST OF BASEMENT ROCKS OF THE FRANCI SCAN COVPLEX. IN THE VIO N TY OF THE
SI TE, THE FRANCI SCAN COVWPLEX HAS BEEN DI VI DED | NTO THE COASTAL BELT AND THE CENTRAL BELT BASED
ON LI THOLOG C AND STRUCTURAL DI FFERENCES. THE DI VI SI ON BETWEEN THE TWD | S LOCATED ALONG THE
AXIS OF THE UKI AH VALLEY, W TH THE COASTAL BELT FORM NG THE MOUNTAI NS THAT BOUND THE VALLEY TO
THE WEST, AND THE CENTRAL BELT FORM NG THE MAYACVAS MOUNTAINS TO THE EAST. VALLEY FILL REFERS
TO GEOLOG C UNITS OF QUATERNARY AGE OR THOSE THAT SPAN LATE TERTI ARY AND QUATERNARY ACE. VALLEY
FI LL DEPCSI TS ARE CONFI NED TO SEVERAL SMALL BASI NS ALONG MAJOR SURFACE DRAI NAGE FEATURES AND THE
TH N ALLUVI UM | N STREAM CHANNELS.

PHYSI OGRAPHI CALLY, THE SITE IS LOCATED I N THE UKI AH VALLEY, A NORTH SQUTH TRENDI NG ALLUVI AL

BASI N FORMVED BY THE RUSSI AN RI VER AND I TS TRIBUTARI ES. THE VALLEY FILL WTH N THE UKI AH VALLEY
HAS BEEN SUBDI VI DED BY FARRAR (JULY 1986) | NTO THREE DI STI NCT UNI TS: CONTI NENTAL BASI N DEPOSI TS;
CONTI NENTAL TERRACE DEPCSI TS, AND HOLOCENE ALLUVIUM THE DI STI NCTION |'S MADE ACCCRDI NG TO THE
AGE AND ORIA N OF THE MATERI ALS, ALTHOUGH SEVERAL | NVESTI GATORS ( CARDVELL, 1965; FARRAR JULY
1986) HAVE REPORTED DI FFI CULTY I N DI FFERENTI ATI NG BETWEEN THESE UNI TS ON THE BASI S OF THE

DESCRI PTI ONS USUALLY AVAI LABLE FROM WELL DRI LLERS LOGS. THE AREAL DI STRI BUTI ON OF THE VALLEY
FILL UNITS (CARDWELL, 1965; FARRAR, JULY 1986) IS SHOM IN FIGURE 5. A SCHEMATI C SECTI ON
THROUGH THE UKI AH VALLEY, |LLUSTRATI NG THE STRATI GRAPHI C RELATI ONSHI P BETWEEN THE VALLEY FI LL
UNITS, I'S SHOM I N FI GURE 6.

BASED ON STRATI GRAPH C | NFORVATI ON OBTAI NED FROM AVAI LABLE WATER WELL LOGS, A REG ONAL GEOLOG C
CROSS- SECTI ON ALONG THE AXI'S OF THE WKI AH VALLEY, PARALLEL TO THE DI RECTI ON COF GROUND WATER
FLOW HAS BEEN PREPARED. THE APPROXI MATE LOCATI ONS OF THE WATER- PRODUCI NG VELLS, GROUND WATER
CONTOURS, AND THE SECTI ON LI NE ARE SHOMN IN FIGURE 4. THE REG ONAL GEOLOQ C CRCSS-SECTION | S
SHOM IN FIGURE 7. EACH OF THE THREE VALLEY FILL UNI TS REFERENCED ABOVE | S DESCRI BED BELOW AS
THEY ARE BELI EVED TO BE THE GEOLOG C UNI' TS COST RELEVANT TO THE CWP PRQJECT.

4.1.1.1 CONTI NENTAL BASI N DEPCSI TS

THE CONTI NENTAL BASI N DEPCSI TS ARE OF PLI OCENE AND PLEI STOCENE AGE AND REPRESENT THE CQLDEST OF
THE VALLEY FILL UNITS. THE CONTI NENTAL BASI N DEPOCSI TS WERE DEPCS|I TED UNCONFORVABLY OVER THE
BASEMENT ROCKS OF THE FRANCI SCAN COVPLEX BY LANDSLI DES AND DEBRI S FLOW FROM THE ADJACENT

H GHLANDS. SUBSEQUENT TO DEPCSI TI ON, THE MATERI ALS WERE REWORKED BY GRAVI TY AND STREAM
PROCESSES.

THE COVPLEX DEPCSI TI ONAL PROCESS RESULTED | N A HETEROGENEQUS M XTURE OF LOOSELY CEMENTED GRAVEL,
SAND, SILT, AND CLAY. THE PREDOM NANT MATERI AL IS CLAY WHI CH OCCURS | N BEDS AND AS | NTERSTI Tl AL
MATERI AL BETWEEN COARSER GRAINS OF SAND AND GRAVEL. THE H GH CLAY CONTENT AND POOR SORTI NG
RESULT | N GENERALLY LOW PERMEABI LI TI ES.

THE TH CKNESS OF THE CONTI NENTAL BASI N DEPCSI TS RANGES FROM ZERO ALONG THE MARG NS OF THE WKI AH
VALLEY TO AT LEAST 500 FEET NEAR I TS AXIS. NO OQUTCROPS HAVE BEEN RECORDED ALONG THE WESTERN
MARG N OF THE UKI AH VALLEY NEAR THE SI TE; HONEVER, EXTENSI VE QUTCROPS DO OCCUR ALONG THE EASTERN
SI DE. REPORTEDLY, THE CONTI NENTAL BASI N DEPOSI TS ARE LI KELY TO OCCUR AT DEPTH, BENEATH YOUNGER
VALLEY FI LL DEPCSI TS, OVER MOST OF THE WKI AH VALLEY (FARRAR, JULY 1986).

4.1.1.2 CONTI NENTAL TERRACE DEPCSI TS

THE CONTI NENTAL TERRACE DEPOSI TS HAVE BEEN SUBDI VI DED ( CARDWELL, 1965) | NTO OLDER AND YOUNGER
TERRACE DEPCSI TS. YOUNGER TERRACE DEPCSI TS HAVE BEEN MAPPED ALONG THE WESTERN MARG N OF THE

UKI AH VALLEY IN THE VICNITY OF THE SITE. MXST OF THE G TY OF UKI AH, NOTABLY THE DOANTOMNN AREA
ALONG STATE STREET, HAS BEEN DEVELCPED ON YOUNGER TERRACE DEPCSITS. THE OCCURRENCE OF THE
YOUNGER TERRACE DEPOSI TS AT THE SURFACE ALONG THE WESTERN MARG N OF THE WKI AH VALLEY | S

DI SCONTI NUQUS WHERE ROBI NSON CREEK EMERCGES FROM THE ADJACENT H GHLANDS. ALTHOUGH LI THOLOG CALLY
VERY SIM LAR TO THE CONTI NENTAL BASI N DEPCSI TS, THE CLAY AND SILT CONTENT OF THE YOUNGER
TERRACES | S GENERALLY LESS. AS | N THE CONTI NENTAL BASI N DEPCSI TS, VERTI CAL AND LATERAL

DI SCONTI NUI TY CF | NDI VI DUAL BEDS AND LENSES IS COWON. THE UNIT IS GENERALLY CONSI DERED TO HAVE
LOW PERVEABI LI TY.



THE MAXI MUM THI CKNESS OF THE YOUNGER CONTI NENTAL TERRACE DEPCSI TS | S NOT ACCURATELY KNOM, AS
THEY ARE VERY DI FFI CULT TO DI FFERENTI ATE FROM THE UNDERLYI NG CONTI NENTAL BASI N DEPCSI TS.

4.1.1.3 HOLOCENE ALLUVI UM

THE HOLOCENE ALLWI UM IS COWCSED OF UNCEMENTED GRAVEL, SAND, SILT, AND CLAY. THE ALLUVI UM
REPORTEDLY COVERS BROAD AREAS OF THE UKI AH VALLEY IN THE VICINITY OF THE SI TE ( CARDVEELL, 1965;
FARRAR, JULY 1986). THE ALLUVI UM ALSO EXTENDS | NTO SEVERAL SMALLER VALLEYS ASSCCI ATED W TH

TRI BUTARI ES TO THE RUSSI AN RI VER, MOST NOTABLY THE VALLEY ASSOCI ATED W TH ROBI NSON CREEK.

WTH N THE CENTRAL STRIP OF THE VALLEY, ALONG THE RUSSI AN RI VER, H GHLY PERMEABLE, LOOSE GRAVEL
AND CCOARSE SAND DEPCSI TS HAVE BEEN DEVELOPED. THESE DEPCSI TS ARE | N DI RECT HYDRAULI C

COVMUNI CATI ON W TH THE SURFACE WATER I N THE RUSSI AN Rl VER

THE TH CKNESS OF THE HOLOCENE ALLUVI UM | S NOT ACCURATELY KNOWN, AGAI N BECAUSE DI FFERENTI ATl ON
BETWEEN THE HOLOCENE ALLUVI UM AND THE UNDERLYI NG CONTI NENTAL BASI N DEPCSI TS | S VERY DI FFI CULT.
AREAS CF H GH PORCSI TY AND PERMEABI LI TY OCCUR DUE TO THE UNCEMENTED, CQOARSE- GRAI NED NATURE COF
LOCALI ZED SEDI MENTS. THESE AREAS OF H GH PERVEABI LI TY ARE TYPI CALLY CLCSE TO THE PRESENT COURSE
OF THE RUSSI AN RI VER

4.1.2 STUDY AREA STRATI GRAPHY

PREVI QUS | NVESTI GATI ONS BY CONSULTANTS TO CWP (H. ESMAI LI & ASSOCI ATES, AUGUST 1981; J.H

KLEI NFELDER AND ASSOCI ATES, NOVEMBER 1982; D APPOLONI A, MNAY 1984; | T CORPCRATI ON, JUNE 1985;
GEOSYSTEM JANUARY 1987) AND BY THE RWXCB HAVE | NCLUDED THE | NSTALLATI ON OF OVER 30 GROUND WATER
MONI TORI NG VELLS AND THE DRI LLI NG OF NUMERQUS SO L BORINGS IN THE STUDY AREA. BASED ON THE

I NFORVATI ON GBTAI NED FROM THE ABOVE REFERENCED | NVESTI GATI ONS, ATTEMPTS HAVE BEEN MADE TO ASSESS
THE STRATI GRAPHY ENCOUNTERED AT THE SI TE I N THE CONTEXT OF THE REG ONAL GEOLOGY. CARDVELL (1965)
HAS VAPPED THE CONTACT BETWEEN THE YOUNGER CONTI NENTAL TERRACE DEPCSI TS AND THE HOLOCENE

ALLUVI UM AS Bl SECTING THE CWP SITE AS SHOMN I N FIGURE 5. BASED ON THE STRATI GRAPHI C | NFORVATI ON
AVAI LABLE FROM THE MAJORITY OF THE BORINGS | N THE STUDY AREA, HONEVER, | T HAS NOT BEEN POSSI BLE
TO DI FFERENTI ATE BETWEEN THESE UNITS. AS THE TERRACE DEPCSI TS ARE TYPI CALLY SLI GHTLY ELEVATED,
IT IS POSSI BLE THAT CARDVELL ORI G NALLY MAPPED THE CONTACT BASED ON TCPOGRAPH C RELIEF. | F SO
THE CONSTRUCTI ON OF US H GHWAY 101 AND THE OVERALL DEVELCPMENT OF THE AREA APPEARS TO HAVE

OBLI TERATED ANY SUCH EVI DENCE OF THI' S CONTACT.

BASED UPON A REVI EW OF THE STRATI GRAPHI C LOGS RECORDED DURI NG THE SI TE CHARACTERI ZATI ON STUDI ES,
I T APPEARS THAT THE MATERI ALS ENCOUNTERED | N THE STUDY AREA GENERALLY CCORRESPOND W TH THE

CONTI NENTAL BASI N AND TERRACE DEPCSI TS. THE PRESENCE OF ELEVATED TERRACES AND THE | NCI SED
NATURE OF THE RUSSI AN RI VER ARE | NDI CATI VE OF CHANGES | N STREAM LEVEL, PROBABLY AS A RESULT COF
RECENT CONTI NUED UPLI FT OF THE REG ON. CONSEQUENTLY, EROCSI ONAL PROCESSES PREDOM NATE OVER
DEPOSI TI ONAL PROCESSES AND THE MORE COARSE- GRAI NED, HI GHLY PERMEABLE SEDI MENTS CHARACTERI ZED AS
HOLOCENE ALLUVI UM MAY BE LI M TED TO A NARROW STRI P ADJACENT TO THE RUSSI AN R VER CHANNEL. THE
RELATI VELY LARGE NUMBER OF SHALLOW HI GH PRCDUCTI ON VEELLS | MVEDI ATELY ADJACENT TO THE RUSSI AN
R VER SUPPCORTS TH S GEOLOGJ C CONCEPTUALI ZATI ON

THE STRATI GRAPHI C | NFORVATI ON RECORDED ON THE AVAI LABLE DRI LLI NG LOGS HAS BEEN USED TO CONSTRUCT
SUBSURFACE PRCFILES A-A' AND B-B', WHI CH ARE SHOM I N FI GURES 8 AND 9, RESPECTIVELY. AS SHOMWN

I N THE SUBSURFACE PROFI LES, THE STRATI GRAPHY | N THE SI TE AREA | S CHARACTERI ZED BY NUMEROUS AND
ABRUPT LATERAL FACI ES CHANGES. THESE CONDI TI ONS REFLECT A FLUVI AL ENVI RONMVENT | N WH CH THE
DEPCSI TI ONAL CONDI TI ONS VIERE CONSTANTLY CHANG NG RANG NG FROM A VERY LOW HYDRAULI C ENERGY
(DEPGCSI TION OF SILT AND CLAY) TO H GH ENERGY (DEPCSI TION OF SAND AND GRAVEL). THE STRATI GRAPHY
I'S, THEREFORE, COVPLEX AND CORRELATION OF THE VAR QUS UNITS IS NOT SELF- EVI DENT. THERE ARE,
HOMNEVER, CGENERAL LI THOLOG C TRENDS WHI CH ARE FUNCTI ONAL I N TERMS OF THE HYDROLOG C BEHAVI OR OF
THE SEDI MENTS AND THE M GRATION OF CHROM UM BASED ON THESE TRENDS, FOUR ZONES, ZONES 1 THROUGH
4, HAVE BEEN DEFI NED UNDER THE Sl TE.

ZONE 1 1S THE UPPERMOST OF THE FOUR ZONES. THE STRATI GRAPH C | NFORVATI ON | NDI CATES THAT ZONE 1
I'S CONTI NUQUS THROUGHOUT THE SI TE AND | MVEDI ATE DOANGRADI ENT VICI NI TY.  ZONE 1 HAS BEEN REWORKED
AND GRADED DURI NG THE DEVELOPMENT OF THE CWP SI TE AND THE CONSTRUCTI ON OF TAYLOR DRI VE AND
SEVERAL SURFACE DRAI NAGE FEATURES. THE LOAER BOUNDARY OF ZONE 1 |S DEFI NED BY A BLUE, CLAYEY
SILT/ SILTY CLAY, GLEYED HORIZON. ZONE 1 |S UNDERLAIN I N SEQUENCE BY ZONES 2, 3, AND 4.

AS THE MAJORI TY OF THE BORI NGS DRILLED FOR SO L SAMPLI NG AND MONI TORI NG WALL | NSTALLATI ON



PURPOSES WERE RELATI VELY SHALLOW THE AREAL EXTENT OF ZONE 2 IS LESS WELL DEFI NED. THE
AVAI LABLE | NFORMATI ON, HOMEVER, | NDI CATES THAT ZONE 2 MAY BE CONTI NUOUS FROM WELL CWP-17 ON SI TE
TO WELL AT-4 OFF SITE (FI GURES 2 AND 8).

LI TTLE | NFORVATI ON | S AVAI LABLE REGARDI NG THE CONTI NUI TY AND AREAL EXTENT OF ZONE 3 AND 4;
HOMNEVER, | T IS NOTED THAT THEY ARE NOT CF PRI ME | MPORTANCE RELATI VE TO THE PGSSI BLE M GRATI ON CF
CHROM UM I N GROUND WATER. EACH OF ZONES 1 THRQUGH 4 | S DESCRI BED BELOW

4.1.2.1 ZONE 1

ZONE 1 |'S CONSI DERED TO EXTEND VERTI CALLY FROM THE GROUND SURFACE TO A DEPTH OF APPROXI MATELY 20
FEET. ZONE 1 CONSI STS PRI MARILY OF SILTY CLAY, CLAYEY SILT, AND CLAYEY SAND, W TH MORE
PERMEABLE STRI NGERS AND LENSES CF SILTY SAND AND GRAVEL. THE SILTY CLAYS AND CLAYEY SILTS ARE
GENERALLY STI FF TO VERY STI FF, LOWN TO MODERATELY PLASTI C, AND LOCALLY CONTAI N CARBON GRANULES
AND HEALED ROOT HOLES. THE COLORS OF THE SO LS IN ZONE 1 HAVE BEEN RECORDED AS YELLOW BROM TO
MOTTLED GRAY AND BROMN.  VARYI NG AMOUNTS CF VERY SOFT, DEEPLY WEATHERED FRAGVENTS OF SEDI MENTARY
ROCKS ( PREDOM NANTLY MUDSTONE) ARE PRESENT I N THE CLAY. BASED ON THE GENERALLY VAR EGATED
APPEARANCE AND EMBEDDED ROCK FRAGMVENTS | N A CLAY MATRI X, IT IS BELI EVED THAT THE CLAY HAS BED
DEVELCPED IN SI TU FROM THE YOUNGER TERRACE DEPCSI TS. STRINGERS OF GRAVEL AND FI NE SAND ARE
PRESENT I N THE CLAY WH CH YI ELD VARYI NG BUT GENERALLY LI M TED, QUANTI TIES OF WATER. AS SHOMWN
IN FIGURES 8 AND 9, THE LATERAL CONTINUI TY OF THESE STRI NGERS |'S THOUGHT TO BE LI M TED AS
CORRELATI ON FOR SI GNI FI CANT DI STANCES DCES NOT' APPEAR TO BE PGCSSI BLE.

ZONE 1 1S CONSI DERED TO BE THE ZONE MOST | MPACTED BY CHROM UM COVPOUNDS. THE LATERAL M GRATI ON
THROUGH THI S ZONE APPEARS TO BE LI M TED TO THE | RREGULAR, MORE PERVEABLE SAND AND GRAVEL LENSES.
THE OFF-SI TE M GRATI ON OF CHROM UM | N THESE MORE PERMEABLE STRATA HAS BEEN RETARDED BY THE

I NSTALLATI ON OF THE SLURRY CUTOFF WALL AND GROUND WATER EXTRACTI ON FROM WELL HL-7. THE SLURRY
CUTOFF WALL REPORTEDLY EXTENDS THROUGHOUT THE FULL DEPTH OF ZONE 1. THE VERTI CAL M GRATI ON
THROUGH THE SO LS WTH N ZONE 1 | S BELI EVED TO BE VERY SLOW BECAUSE OF THE APPARENT

HETEROGENEI TY AND DI SCONTI NUI TY OF PERVEABLE LENSES.

THE LONER BOUNDARY OF ZONE 1 |'S CONS|I DERED TO BE THE VERY STI FF, BLUE, GLEYED, CLAYEY SILT/SILTY
CLAY LAYER WHICH IS TYPI CALLY 4 TO 5 FEET THI CK. THE GLEYED AND RELATI VELY UNI FORM QUALI TY COF
TH'S STRATUM | NDI CATES A VELL- WEATHERED ( OLDER) DEVELCPMENT AND LOW HYDRAULI C CONDUCTI VI TY. AS
SHOM IN FIGURES 8 AND 9, TH S BLUE CLAY/ SILT LAYER HAS BEEN | NTERCEPTED BY NUMEROUS BORI NGS AT
THE SI TE AND CORRELATES REASONABLY WELL FROM THE CENTER OF THE SI TE AS FAR SOUTH AS BCORI NG AT- 5.
TH' S STRATUM | S LESS WELL DEFI NED NEAR THE RETORTS; HOMEVER, | T IS NOTED THAT THE TOPOGRAPHY | N
TH' S AREA | S ELEVATED AND THE BORI NGS ARE GENERALLY SHALLOMER. THE BLUE CLAY/ SI LT LAYER APPEARS
TO LIMT DONWARD M GRATI ON CF CHROM UM FROM ZONE 1 TO ZONE 2.

THE CORRELATION OF THI S STRATUM DEPENDS PRI MARI LY ON I TS DI STI NCTI VE BLUE COLORATI ON.  THE
APPARENT ABSENCE OF THI' S BLUE CLAY/ SILT LAYER I N SOVE BORI NGS (CWP-13 AND CWpP-17) MAY BE

ATTRI BUTABLE TO GECLOG C CONDI TI ONS ANDY OR TO SAMPLI NG AND DESCRI PTI VE PROCEDURES, FOR EXAMPLE,
AS SHOM I N PROFILE A-A" (FIGURE 8), THE BLUE CLAY/SILT LAYER WAS ENCOUNTERED | N VELL CWP-22;
FURTHER TO THE NORTH, HOAEVER, | N WELL CWP-13, THE FI NEGRAI NED SEDI MENTS HAVE BEEN REPLACED BY A
SANDY FACIES. I T | S PCSSI BLE THAT THE BLUE CLAY/ SI LT LAYER WAS DEPCSI TED AND LATER ERCDED AND
REPLACED BY A CHANNEL- FI LL, REPRESENTI NG A H GHER ENERGY FACIES. ON THE OTHER HAND, THE

OM SSI ON MAY BE DUE TO THE SAMPLI NG | NTERVAL, AS COWPARED W TH THE THI CKNESS OF THE LAYER

4.1.2.2 ZONE 2

ZONE 2 CONSI STS OF A SAND AND GRAVEL LAYER WH CH VARI ES FROM APPROXI MATELY 5 TO 10 FEET TH CK
THE SANDS AND GRAVELS IN ZONE 2 GENERALLY CONTAI N APPRECI ABLE AMOUNTS OF SILT AND CLAY, AND ARE
DENSE AND SLI GHTLY CEMENTED I N SOME AREAS. MOST OF THE GRAVEL |'S SUBANGULAR AND LESS THAN
ONE-HALF INCH IN SIZE. STRI NGERS OF POCRLY GRADED FI NE SAND AND MEDI UM COARSE SAND ARE ALSO
PRESENT. | N BORING AT-4, A THIN LAYER OF SILT IS PRESENT WTHI N ZONE 2.

ZONE 2 | S BELI EVED TO BE THE MOST S| GNI FI CANT WATER PRCDUCER OF THE FOUR ZONES I N THE SI TE AREA
AS SHOM I N FI GURE 8, ZONE 2 CAN BE CORRELATED BETWEEN THE DEEP BORI NGS FROM SOUTH OF THE RETORT
AREA TO OFF-SI TE AREAS. ZONE 2 APPEARS TO DECREASE I N THI CKNESS TO THE SOUTHEAST AND WAS NOT
ENCOUNTERED AT ALL I N BORING AT-5. TH S MAY SUGGEST THAT ZONE 2 |'S DI SCONTI NUQUS TO THE
SOUTHEAST CR IS CONFI NED TO CHANNELS WH CH WERE NOT | NTERCEPTED BY BCORI NG AT- 5.



4.1.2.3 ZONE 3

ZONE 3 |'S CONSI DERED TO BE THE STI FF, OLI VE-BROMW, CLAYEY SILT STRATUM THAT FORMS THE LOVER
BOUNDARY OF ZONE 2. ZONE 3 HAS BEEN ENCOUNTERED | N SEVERAL BORINGS, AS SHOM I N FI GURE 8, AND
CAN BE CORRELATED FROM COFF- S| TE AREAS ARCUND WELL AT-4 TO WELL OWP-13 AT THE SITE. THE

TH CKNESS OF ZONE 3 APPEARS TO VARY FROM 4 TO 6 FEET. THE LOWPERVEABI LI TY OF THE SO LS I N ZONE
3 ARE EXPECTED TO SI GNI FI CANTLY RESTRI CT THE VERTI CAL MOVEMENT OF GROUND WATER

4.1.2.4 ZONE 4

ZONE 4 |'S CONSI DERED TO BE THE CLAYEY SAND AND GRAVEL STRATUM WH CH UNDERLI ES ZONE 3. AS SHOM
IN FIGURE 8, TH S STRATUM APPEARS TO BE CONTI NUOUS FROM THE PEAR ORCHARD TO AT LEAST THE EASTERN
BOUNDARY OF THE SI TE. THE SPARSI TY OF DEEP BORI NGS | N THE NORTHERN AND WESTERN PORTI ONS OF THE
SI TE DCES NOT PERM T FURTHER CORRELATION. I T IS NOTED, HOAEVER, THAT THE PERVEABI LI TY OF ZONE 4
APPEARS TO | NCREASE TO THE SQUTHEAST. | N BORI NG OAWP- 13, ZONE 4 IS CHARACTER ZED AS A MEDI UM TO
COARSE SAND WTH SOVE SILT AND GRAVEL; AND I N BORING AA-5 AS A CLEAN SAND AND SANDY GRAVEL. THE
WATER- PRCDUCI NG CHARACTERI STI CS OF ZONE 4 VARY ACCORDI NGLY.

AN ALTERNATI VE SCENARI O FOR THE VARYI NG PERVEABI LI TY IS THAT TO THE NORTHWEST, ZONE 4 REPRESENTS
THE TERRACE DEPCSI TS DESCRIBED I N SECTION 4.1.1.2. TO THE SQUTHEAST, ZONE 4 NMAY REPRESENT THE
HOLOCENE ALLUVI UM ASSCOCI ATED W TH THE RUSSI AN RI VER OR ROBI NSON CREEK.

4.2 GROUND WATER HYDROLOGY

THE FOLLOW NG SECTI ONS PROVI DE A SUMVARY OF GENERAL GROUND WATER CONDI TIONS I N THE VALLEY FI LL
DEPCSI TS OF THE UKI AH VALLEY AND A DESCRI PTI ON OF GROUND WATER OCCURRENCE | N THE STRATA
ENCOUNTERED BENEATH THE CWP SI TE.

4.2.1 REG ONAL GRCUND WATER CONDI TI ONS

GROUND WATER OCCURS PRI MARILY I N THE VALLEY FILL DEPCSI TS I N THE UKI AH VALLEY. [N THE

CONTI NENTAL BASI N DEPCSI TS, GROUND WATER OCCURS UNDER CONFI NED CONDI TI ONS AND WELLS COVPLETED | N
TH'S UNIT GENERALLY PRODUCE WATER "SLOALY" BECAUSE OF THE FI NE- GRAI NED NATURE OF SEDI MENTS. THE

SPECI FI C CAPACI TIES OF 30 WELLS COVPLETED I N THE CONTI NENTAL BASI N DEPOCSI TS RANGE FROM 0. 004 TO

1.33 GALLONS/ M NUTE/ FOOT AND "DRY HOLES" ARE NOT UNCOMMON ( FARRAR, JULY 1986).

BECAUSE THEY ARE RELATI VELY TH N AND | MPERVEABLE, THE YOUNGER TERRACE DEPCSI TS ARE NOT

CONSI DERED A MAJOR SQURCE OF GROUND WATER.  WELLS COWPLETED | N THE TERRACE DEPCSI TS MAY YI ELD
SUFFI CI ENT WATER FOR LOW CAPACI TY DOMESTI C OR STOCK- WATERI NG VEELLS.  SPECI FI C CAPACI TI ES OF
WELLS COWPLETED I N THE TERRACE DEPOCSI TS RANGE FROM 0. 02 TO 7.1 GALLONS/ M NUTE/ FOOT AND
FLUCTUATI ONS I N THE WATER TABLE CAN " DRASTI CALLY" AFFECT WELL PERFORVANCE ( FARRAR, JULY 1986).

THE HOLOCENE ALLUVI UM | S CONSI DERED THE MOST PRCDUCTI VE WATERBEARI NG UNI T I N THE UKI AH VALLEY
AND PROVI DES " SUFFI Cl ENT WATER FOR SUSTAI NED PUVPAGE FOR MUNI CI PAL AND | RRI GATI ON VELLS." THE
MORE PERVEABLE, COARSER- GRAI NED SEDI MENTS APPEAR TO BE LOCATED ALONG THE PRESENT COURSE OF THE
RUSSI AN RI VER, AS EVI DENCED BY SEVERAL HI GH PRCDUCTI ON VEELLS. THESE | NCLUDE COVMUNI TY WATER
SUPPLY WELLS OPERATED BY THE W LLOW COUNTY WATER DI STRICT (WOWD), | NCLUDI NG WELLS 14N L2W 9AL
AND -9A2 AND WELLS 15N 12W 33E3, -33E4, -33E5, AND -33E6. THE LOCATI ONS OF THESE WELLS ARE
SHOM IN FIGURE 4. ALSO A SERI ES OF WELLS HAS BEEN | NSTALLED ALONG THE WESTERN BANK OF THE
RUSSI AN RI VER FROM SQUTH OF THE UKI AH SEWAGE DI SPCSAL FACILITY TO THE EL ROBLES RANCH. THI' S
SERIES OF WELLS, SHOM IN FI GURE 4, | NCLUDES WELLS 14N 12W 4B, -4G -4J, -4Rl, AND -4R2. THESE
WELLS SUPPLY WATER FOR | RRI GATI ON AND ARE BELI EVED TO DERI VE A PORTI ON OF THEI R PRODUCTI ON FROM
SURFACE WATER IN THE RUSSI AN RI VER, | NDUCED TO FLOW THROUGH PERVEABLE ALLUVI AL DEPCSI TS AS THE
GROUND WATER LEVEL IS LOAERED BY PUMPING | T HAS BEEN REPORTED ( FARRAR, JULY 1986) THAT UNDER
MOST FLOW CONDI TI ONS, GROUND WATER MOVES FROM THE ALLWVI UM I NTO THE RUSSI AN RI VER  DURI NG
PERI ODS OF H GH WATER LEVELS I N THE RUSSI AN Rl VER, HOAEVER, THE REVERSE S| TUATI ON OCCURS.

ON A REG ONAL BASIS, GROUND WATER I N THE VALLEY FILL DEPGCSI TS FLOAS APPROXI MATELY NORTH TO SOUTH
ALONG THE AXI'S OF THE WKI AH VALLEY. NEAR THE WEST MARG N OF THE VALLEY, HOWNEVER, GROUND WATER
GENERALLY FLOAS TO THE EAST, FOLLOW NG THE TOPOGRAPHY. REG ONAL GROUND WATER CONTQURS ARE SHOWN
I'N FI GURE 4.

4.2.2 STUDY AREA GROUND WATER



IN THE STUDY AREA, GROUND WATER OCCURS PRI MARI LY | N STRATI GRAPHI C ZONES 1 AND 2. THE FOLLOW NG
DI SCUSSI ON FOCUSES ON THESE STRATA, AS THEY ARE OF PRI MARY CONCERN REGARDI NG THE M GRATI ON COF
CHROM UM

THE GROUND WATER FLOW DI RECTI ON AND HYDRAULI C GRADI ENT HAVE BEEN ESTABLI SHED FROM WATER LEVEL
DATA ACCUMULATED THROUGHOUT THE | NVESTI GATI ONS PERFORMED AT THE SITE. THESE DATA ARE SUMVARI ZED
IN TABLE B.L OF APPENDI X B. BASED ON WATER LEVEL MEASUREMENTS | N MONI TORI NG WELLS COMPLETED I N
ZONE 1, MADE BY CWP PERSONNEL | N JANUARY 1987, ZONE 1 GROUND WATER CONTOURS HAVE BEEN GENERATED.
THESE ZONE 1 CONTOURS ARE SHOM | N FI GURE 10. THE ZONE 1 GROUND WATER CONTCOURS | NDI CATE AN
OVERALL SOUTHEASTERLY DI RECTI ON OF FLOW W TH A HYDRAULI C GRADI ENT OF ABQUT 0.005. THIS IS

CONSI STENT W TH THE DI RECTI ON OF REA ONAL GROUND WATER FLOW SHOM IN FIGURE 4. [|IN OFF-SI TE
AREAS TO THE SQUTHEAST OF THE SI TE, THE CONTOURS | NDI CATE A FLOW DI RECTI ON TO THE SOQUTH W TH
APPROXI MATELY THE SAME HYDRAULI C GRADI ENT.

AS SHOM | N TABLE 1, THERE ARE ONLY THREE GROUND WATER MONI TORI NG VEELLS, WELLS CWP-15, CWP-22,
AND AT-4, COVPLETED EXCLUSI VELY IN ZONE 2. THESE THREE DATA PO NTS ARE NOT SUFFI Cl ENT TO
GENERATE GROUND WATER CONTOURS | N ZONE 2. COWPARI SON OF THE GROUND WATER LEVELS I N WELLS

OWP- 18, CWP-22, AND AT-4 WTH THOSE | N ADJACENT ZONE 1 MONI TORI NG VELLS, HOWEVER, | NDI CATES THAT
THE ZONE 2 WATER LEVELS ARE APPROXI MATELY 1 FOOT BELOW THOSE IN ZONE 1. SEVERAL OTHER WELLS
(VELLS CWP-7, CWP-8, CWP-9, COWP-14, AND OWP-19) ARE COWPLETED IN ZONES 1 AND 2. THE WATER
LEVELS IN THESE WELLS GENERALLY APPEAR TO REFLECT ZONE 1 GROUND WATER LEVELS.

THE HYDRAULI C PROPERTI ES OF THE WATER BEARI NG ZONES HAVE BEEN | NVESTI GATED BY PREVI QUS
CONSULTANTS AND GEOSYSTEM BY MEANS OF SEVERAL PUMVPI NG AND SLUG TESTS ( GECSYSTEM MARCH 1986) .
THE DATA COLLECTED THROUGHOUT THESE | NVESTI GATI ONS HAVE BEEN SUMVARI ZED BY GEOSYSTEM ( SEPTEMBER
19, 1986). THESE DATA SUGGEST THAT HYDRAULI C CONDUCTI VI TIES OF ZONES | AND 2 ARE GENERALLY ON
THE ORDER OF (10-3) TO (10-2) CM SEC.  ZONES 3 AND 4 WERE CONSI DERED TO HAVE LOMER

PERVEABI LI TY; HOAEVER MORE RECENT STRATI GRAPH C DATA (GEOSYSTEM JANUARY 1987) SUGGEST THAT
ZONE MAY BE H GHLY PERVEABLE TO THE SOUTHEAST OF THE SITE. ZONES 3 AND 4 ARE OF LESS | MPORTANCE
TO THE REMEDI ATI ON OF CHROM UM | N OFF- SI TE AREAS. A SUWRRY OF THE HYDRAULI C PROPERTI ES OF ZONE
1 1'S PRESENTED | N TABLE 5 AND A SUMVARY OF THE HYDRAULI C CONDUCTI VI TY DATA OBTAI NED BY FI ELD
TESTS THROUGHOUT THE COURSE OF THE SI TE CHARACTER! ZATI ON STUDI ES | S PRESENTED | N TABLE 6.

4.3 SURFACE WATER HYDROLOGY

THE RUSSI AN RI VER, WH CH ORI G NATES | N CENTRAL MENDOCI NO COUNTY AND FLOAS SOUTH TO SONOVA COAST
STATE BEACH, IS THE MOST | MPORTANT SURFACE DRAI NAGE SYSTEM I N THE WKI AH VALLEY. AT | TS CLOSEST
PO NT, THE RUSSI AN R VER FLOAS APPROXI MATELY 2, 000 FEET TO THE EAST OF THE CWP SITE. FLOWIN
THE RUSSI AN RI VER | S REGULATED BY CONTROLLI NG THE CONTRI BUTI ONS FROM SEVERAL CF I TS MAJCR
TRIBUTARIES. M N MU FLONS ARE REQUI RED TO BE MAI NTAI NED, HOWNEVER, AT VARI OUS LOCATI ONS ON THE
RUSSI AN RIVER. ONE OF THESE LOCATIONS IS AT THE JUNCTI ON OF THE EAST AND WEST FORKS OF THE
RUSSI AN RI VER JUST NORTH OF UKIAH. AT THIS PONT, A M N MM FLOV CF APPROXI MATELY 150 CFS IS
REQU RED (DWR, MAY 1980). THE RUSSI AN Rl VER HAS NUMERCUS BENEFI Cl AL USES, AS DESCRI BED I N
SECTION 4. 4. 1.

TRI BUTARI ES TO THE RUSSI AN RI VER | NCLUDE NUMERQUS SVALL STREAMS | SSU NG FROM THE MOUNTAI NS THAT
BORDER THE UKI AH VALLEY TO THE EAST AND WEST. THE MOST SI GNI FI CANT OF THESE TR BUTARI ES I N THE
VICNTY OF THE WP SITE 1S ROBI NSON CREEK, WH CH MERGES W TH THE RUSSI AN Rl VER AT A PO NT ABQUT
4,500 FEET TO THE SQUTHEAST. THE LOCATI ONS OF THE RUSSI AN RI VER AND ROBI NSON CREEK, RELATIVE TO
THE CWP SITE, ARE SHOM I N FI GURE 1.

FLOW I N ROBI NSON CREEK OCCURS ESSENTI ALLY YEAR ROUND AND FOLLOAS THE NATURAL DRAI NAGE COURSE.
OTHER, SMALLER SURFACE DRAI NAGE FEATURES FLOW ONLY WHEN PRECI Pl TATI ON OCCURS I N THE UKI AH VALLEY
OR THE ADJACENT H GHLANDS RESERVATI ONS BY CWP PERSONNEL | NDI CATE THAT, DEPENDI NG ON THE

I NTENSI TY AND DURATI ON OF THE RAI NFALL, FLOWIN THESE SMALLER SURFACE DRAI NAGE FEATURES MNAY
REACH THE RUSSI AN Rl VER OR PERCCLATE I NTO THE VALLEY FILL PRIOR TO REACH NG THE RI VER  DURI NG
THE W NTER MONTHS, WHEN THE WATER TABLE RISES TO WTHIN 2 OR 3 FEET OF THE LAND SURFACE, GROUND
WATER MAY FLOW | NTO THE LOWLYI NG SURFACE DRAI NAGE DI TCHES. UNDER THESE Cl RCUMBTANCES, WATER
WOULD BE PRESENT I N THE DI TCHES EVEN WHEN NO PRECI PI TATI ON | S OCCURRI NG SUCH WATER WOULD NOT,
HOMNEVER, BE REPRESENTATI VE OF STORM WATER RUNCFF ORI G NATI NG FROM THE CWP SI TE.

FLOWIN THE MAJORI TY OF THESE SVALLER SURFACE DRAI NAGE FEATURES |'S | NTERM TTENT AND | S
CONTROLLED AND DI VERTED BY CULVERTS AND DI TCHES. SEVERAL SMALL DI TCHES AND CULVERTS DI VERT



SURFACE WATER RUNCFF ARCUND AND BENEATH THE CWP SITE. THE LOCATIONS OF THE DI TCHES AND CULVERTS
IN THE | MVEDI ATE VICINITY OF THE SITE ARE SHOM IN FIGURE 2. THE DI TCHES THAT FLOW BENEATH AND
ARQUND THE CWP SI TE REPORT TO A COMMON DI TCH THAT FLOAS SOUTH, PARALLEL TO AND EAST COF TAYLCR
DRIVE. TH S COWON DI TCH FLOAS EAST ALONG THE NORTHERN BOUNDARY OF THE ALEX THOVAS PEAR ORCHARD
AND BENDS SOQUTH ALONG THE RAI LROAD TRACKS. FLOWIN THE DI TCH, BY NOW AUGVENTED BY RUNCFF FROM
THE PEAR ORCHARD AND THE RAI LRCAD CORRI DOR, ENTERS AN EAST- WEST LATERAL DRAI N WH CH DI SCHARGES
TO THE RUSSI AN RIVER | T WAS CBSERVED | N OCTOBER 1987, THAT THE LATERAL DI TCH CONTAI NED SNVALL
AMOUNTS OF WATER, HOWEVER, THE OTHER TRI BUTARY DI TCHES WERE DRY.

SURFACE WATER QUALITY I N THE RUSSI AN RI VER IS CONSI DERED TO BE OF "EXCELLENT TO GOCD QUALI TY" I N
TERVE OF M NERAL CONTENT (DWR, MAY 1980). USI NG ELECTRI CAL CONDUCTI VITY (EC) AS AN | NDI CATOR COF
M NERAL CONTENT, WATER QUALI TY STANDARDS RECOMVEND AN EC OF LESS THAN 450 M CROVHOS. THE
AVERAGE EC OF RUSSI AN Rl VER WATER, BETWEEN POTTER VALLEY TO THE NORTH CF UKI AH AND HOPLAND TO
THE SQUTH, RANGES FROM 140 TO 190 M CROVHOS. THE AVERAGE HARDNESS | S 115 MJ L (AS CACO3), WH CH
I'S CONSI DERED TO BE MODERATELY HARD AND NOT LI KELY TO ADVERSELY AFFECT MOST BENEFI Cl AL USES
(DWR, MAY 1980). HIGH NON-ORGANIC TURBIDITY | S AN OCCASI ONAL PROBLEM | N THE RUSSI AN Rl VER AND
I TS TRI BUTARI ES DUR NG PERI ODS OF PROLONGED RAI NFALL AND RELEASE OF WATER FROM LAKE MENDOCI NO,
TH S TURBI DI TY MAY ALSO BE AGGRAVATED BY THE REMOVAL OF GRAVEL FOR USE | N CONSTRUCTI ON, AS THE
Dl STURBED RI VER CHANNEL CAN CONTRI BUTE SI GNI FI CANT TURBI DI TY TO WATER I N THE RUSSI AN RI VER

4.4 BENEFI Cl AL USES COF WATER

TH' S SECTI ON SUMVARI ZES THE KNOWN BENEFI Cl AL USES OF SURFACE AND GROUND WATER I'N THE UKI AH
VALLEY IN THE VIO NITY OF THE CWP SITE. THE BENEFI Cl AL USES OF SURFACE AND GROUND WATER HAVE
BEEN SUMVARI ZED PRI MARI LY FROM AVAI LABLE REPORTS PUBLI SHED BY VARI QUS STATE GOVERNMVENT AGENCI ES.
THE SOURCES OF | NFORVATI ON ARE REFERENCED AS APPRCPRI ATE. AN | NVENTORY OF WATER- PRODUCI NG WELLS
INTHE VICNITY OF THE SI TE HAS ALSO BEEN PERFORVED. | N ADDI TI ON TO Al DI NG ASSESSMENT OF THE
BENEFI CI AL USES OF GROUND WATER, THE PURPCSE OF THE VEELL | NVENTCORY WAS TO | DENTI FY AND LOCATE
VELLS IN THE VICNITY OF THE SI TE AND DOCUVENT WVELL CONSTRUCTI ON DETAI LS.

FOR THE PURPCSE OF TH S DI SCUSSI ON, AND TO MAI NTAI N CONSI STENCY W TH DWR WATER SUPPLY ASSESSMENT
PROCEDURES, SURFACE WATER |'S CONSI DERED TO BE "WATER FLON NG I N THE VAR QUS STREAM COURSES PLUS
UNDERFLOW  UNDERFLOW MAY BE DEFI NED AS SUBSURFACE WATER CONTAI NED I N THE CHANNEL DEPCSI TS,

VWH CH | F EXTRACTED, WOULD AFFECT STREAM FLONWW TH N A SHORT PERICD OF TI ME' (DWR, MAY 1980). IT
I'S NOT UNCOMMON TO | NSTALL VELLS IN THE COARSE, STREAM CHANNEL DEPCSI TS | MVEDI ATELY ADJACENT TO
THE RUSSI AN Rl VER AND EXTRACT UNDERFLOW AS THE UNDERFLOW AND SURFACE WATERS ARE | N DI RECT
HYDRAULI C COMMUNI CATI ON, EXTRACTED UNDERFLOW | S CONSI DERED TO BE SURFACE WATER

4. 4.1 SURFACE WATER

THE RUSSI AN RIVER IS A MVAJOR MUNI Cl PAL WATER SUPPLY FOR MENDCCI NO, SONOVA, AND MARI N COUNTI ES.
I'N ADDI TION TO MUNI Cl PAL SUPPLY, WATER FROM THE RUSSI AN RI VER |'S USED FCR AGRI CULTURAL,

I NDUSTRI AL, AND RECREATI ONAL PURPOCSES.

ACCORDI NG TO THE WATER QUALI TY CONTRCL PLAN FOR THE NORTH COASTAL BASI N, THE SPECI FI C BENEFI Cl AL
USES OF THE RUSSI AN R VER | NCLUDE:

. MJUNI CI PAL AND DOVESTI C SUPPLY
. ACGRI CULTURAL SUPPLY

. I NDUSTRI AL SERVI CE SUPPLY

. I NDUSTRI AL PROCESS SUPPLY

. GROUND WATER RECHARGE

. NAVI GATI ON

. POTENTI AL HYDROPONER GENERATI ON
. CONTACT WATER RECREATI ON

. NON- CONTACT WATER RECREATI ON
. WARM FRESHWATER HABI TAT

. W LDLI FE HABI TAT

. FI SH M GRATI ON

. FI SH SPAWNI NG

OTHER THAN CONTRI BUTI NG TO THE RUSSI AN RI VER, LI TTLE | NFORMATI ON IS AVAI LABLE REGARDI NG DI RECT
BENEFI CI AL USES OF THE NUMEROUS SVALL TRI BUTARY STREAMS. THE BENEFI CI AL USES OF WATER I N THE



TRI BUTARY DI TCHES FLON NG ARCUND THE OWP SI TE, HOMEVER, | NCLUDE W LDLI FE HABI TAT AND, DURI NG
PORTI ONS OF THE YEAR, FRESHWATER HABI TAT. | N ADDI TI ON, GROUND WATER RECHARGE | S A BENEFI Cl AL
USE OF THE WATER | N THESE TRI BUTARI ES.

THE APPROXI MATE VOLUME OF SURFACE WATER FOR AGRI CULTURAL AND URBAN USE | N 1975 WAS ESTI MATED TO
BE 10, 600 AND 6, 000 ACRE- FEET, RESPECTI VELY. THE DEMAND ON SURFACE WATER RESOURCES |'S PRQJECTED
TO | NCREASE TO ABOUT 14, 200 AND 6, 800 ACRE- FEET FOR AGRI CULTURAL AND URBAN USE, RESPECTI VELY, BY
THE YEAR 2000 (DWR MAY 1980).

4. 4.2 GROUND WATER

BENEFI CI AL USE OF THE GROUND WATER RESQURCES IN THE VICINITY OF THE CW SI TE | NCLUDE PRI MARI LY
COVMUNI TY WATER SUPPLY, DQOVESTI C WATER SUPPLY, AND | RRI GATED AGRI CULTURE.

I N GENERAL, WELL LOCATI ON AND THE PARTI CULAR UNNIT OF THE VALLEY FILL IN WH CH A VEELL | S
COVPLETED | NFLUENCE YI ELD AND THE BENEFI CI AL USE OF THE EXTRACTED WATER VELLS COWPLETED | N
THE CONTI NENTAL BASI N AND TERRACE DEPCSI TS GENERALLY YI ELD GROUND WATER | N AMOUNTS SUI TABLE ONLY
FOR LOW CAPACI TY DOMESTI C WELLS, STOCK- WATERI NG VELLS, OR LI M TED | RRI GATI ON WELLS (FARRAR, JULY
1986). WELLS COVPLETED I N THE HOLOCENE ALLUVI UM CAN Yl ELD SUFFI Cl ENT WATER UNDER SUSTAI NED
PUWPI NG FOR MUNI Cl PAL AND | RRI GATI ON SUPPLY. WOWD EXTRACTS GROUND WATER FROM WELLS LOCATED I N
THE NORGARD LANE VELL FI ELD, APPROXI MATELY 2,200 FEET NORTH COF THE CWP SI TE, AND FROM TWD VELLS
NEAR THE RUSSI AN Rl VER, APPROXI VATELY 8, 000 FEET SOUTH OF THE CWP SI TE.

4.5 SO L, STORM WATER, AND GROUND WATER QUALI TY

TH' S SECTI ON PRESENTS THE DI STRI BUTI ON AND OCCURRENCE OF CHROM UM AND OTHER | NDI CATOR PARAMETERS
IN SO L, STORM WATER, AND GROUND WATER IN THE STUDY AREA. THROUGHOUT THE REMAI NDER OF THI S
REPORT, HEXAVALENT CHROM UM | S REFERRED TO AS CR(VI) AND TRI VALENT CHROM UM | S REFERRED TO AS CR
(1'11).  UNLESS SPECI FI ED OTHERW SE, CHROM UM REFERS TO TOTAL CHROM UM WATER AND SO L QUALITY
DATA HAVE BEEN GENERATED OVER SEVERAL YEARS COF S| TE CHARACTERI ZATI ON STUDI ES AND MONI TORI NG
GROUND WATER, STORM WATER, AND SO L QUALI TY DATA ARE CONTAI NED | N APPENDI CES B, C, AND D,
RESPECTI VELY, AND ARE SUWVARI ZED I N THE FOLLON NG SECTI ONS.

4.5.1 DI STRIBUTION OF CHROM UM ARSENI C, AND CCPPER I N SO L

A TOTAL OF 26 SO L BORINGS (BORINGS S-1 THROUGH S-26) WERE DRILLED (D APPOLONI A/ | T CORPCRATI ON,
MAY 1984) | N THE STUDY AREA TO ASSESS THE AREAL EXTENT OF CHROM UM ARSEN C, AND COPPER I N SO L
GO A DEPTH OF ABQUT 20 FEET. SO L SAWPLES WERE COLLECTED AT DEPTHS CF 1, 3, 6, 10, IS, AND 20
FEET. NEAR SURFACE SO L SAMPLES FROM DEPTHS OF 1 AND 2 FEET WERE ALSO CCOLLECTED FROM 17 OTHER
LOCATIONS (G 1 THROUGH G- 17) TO FURTHER DELI NEATE THE AREAL DI STRI BUTI ON OF CHEM CALS IN

NEAR- SURFACE SO LS. THE LOCATIONS OF THE SO L SAMPLI NG STATI ONS ARE SHOM I N FI GURE 11. ALL
SO L SAMPLES WERE ANALYZED FOR TOTAL OR HEXAVALENT CHROM UM ARSENI C, AND CCPPER. A SUMVARY OF
THE DATA |'S PRESENTED I N TABLES D.1 THROUGH D. 4 OF APPENDI X D. PLOTS OF CHROM UM CONCENTRATI ONS
W TH DEPTH FOR SELECTED BORI NGS ARE ALSO | NCLUDED | N APPENDI X D. ALL CONCENTRATI ONS REFLECT THE
TOTAL QUANTITY OF THE METALS PRESENT | N THE SAMPLES. THE SAMPLE | D PROVI DES A DESI GNATI ON FOR
El THER A BORI NG (5) OR A SURFACE SAMPLE (G, FOLLONED BY A NUMBER | DENTI FYI NG THE LOCATI ON. THE
LAST NUMBER | N THE DESI GNATI ON | DENTI FI ES THE DEPTH AT WHI CH THE SAMPLE WAS COLLECTED. FROM A
GENERAL REVI EW OF THE DATA, THE FOLLOW NG OBSERVATI ONS CAN BE MADE:

. ELEVATED CHROM UM CONCENTRATI ONS EXI ST I N THE UPPER 3 FEET OF SO L AND ESPECI ALLY I N
THE TOP 1 FOOT (GlO, 1'; S-4, 1'; S8, 0; S5 0)

. CHROM UM CONCENTRATI ONS | N SAMPLES COLLECTED FROM MORE THAN 3 FEET BELOW THE SURFACE
ARE GENERALLY LOMER THAN 50 ME KG IN ALL BORI NGS, EXCEPT IN 5-8 AT THE 10- FOOT DEPTH
AND 5-10 AT THE 15- FOOT DEPTH.

. CHROM UM CONCENTRATI ONS ARE HI GHER | N BORI NGS NEAR THE RETORT AND SUMP AREAS.

. THE MAXI MUM DETECTED CONCENTRATI ONS OF CHROM UM CCOPPER, AND ARSEN C | N SURFI CI AL
SO LS ARE 540, 230 AND 220 MJ KG RESPECTI VELY (APPENDI X D).

. GENERALLY, THERE APPEARS TO BE GOOD CORRELATI ON BETWEEN CHROM UM ARSEN C, AND
COPPER CONCENTRATI ONS.



I N ORDER TO COVPARE BACKGROUND CHROM UM CONCENTRATI ONS | N AREAS NOT AFFECTED BY CWP OPERATI ONS,
W TH AREAS THAT ARE PCSSI BLY | MPACTED BY WOOD PRESERVI NG OPERATI ONS, THE DATA FOR BORINGS S- 1
(UPGRADI ENT), 6 (BACKGROUND), S-5, S8, S 10 (RETORT AND SUVP AREA), S-15, S22, AND S-25

( DOANGRADI ENT) HAVE BEEN SUMVARI ZED | N TABLE D-4 (APPENDI X D). BORING S-8 |'S LOCATED AT THE
EASTERN END OF THE RAIL LI NES AND BORING S-10 |'S THE CLOSEST BORI NG TOPOGRAPH CALLY DOWNGRADI ENT
OF THE RETORTS. | T SHOULD BE NOTED THAT NO SAMPLES HAVE BEEN COLLECTED FROM UNDER THE

RETORT/ PROCESS AREA.  SAVPLING | N THESE AREAS |'S NOT PCSSI BLE DURI NG NORMAL FACI LI TY OPERATI ON
THE SALI ENT FEATURES OF THE DATA | NCLUDE THE FOLLOW NG

. H GHER CHROM UM CONCENTRATI ONS ARE OBSERVED | N THE SURFACE SAMPLES NEAR THE RETORT
AND SUMP AREAS.

. CHROM UM CONCENTRATI ONS | N BORING S-1 ( UPGRADI ENT) SAMPLES COLLECTED BELOW THE
3- FOOT DEPTH ARE GENERALLY I N THE SAME RANCGE AS THOSE OBSERVED | N OTHER BCRI NGS.

. THE BACKGROUND AND UPGRADI ENT CONCENTRATI ONS OF CHROM UM ARSENI C, AND COPPER IN
BORINGS S-26 AND S-1 SAMPLES ARE GENERALLY LESS THAN 50 /KG LESS THAT 14 MJ KG AND
LESS THAN 20 ME KG, RESPECTI VELY.

SO L SAMPLES CONTAI NI NG CHROM UM CONCENTRATI ONS GREATER THAN 100 MY KG WERE SELECTED TO
REPRESENT SURFACE SO LS W TH DEFI NI TE CHROM UM CONTAM NATI ON.  THE APPROXI MATE AREA OF SUCH
CONTAM NATION IS SHOM I N FIGURE 11. THE MAJORITY OF THE SURFACE SO LS CONTAI NI NG ELEVATED
CHROM UM CONCENTRATI ONS ARE | N THE AREA ARCUND THE RETORT AND SUWP UNI TS WHERE FRESHLY TREATED
WOOD HAS BEEN STORED. A NARROW BAND OF SURFACE SO LS W TH APPROXI MATELY 100 ME KG OR CHROM UM
I'S PRESENT TO THE SOUTH OF THE RETORT CHAMBERS. THE AREAL EXTENT OF ELEVATED ARSEN C
CONCENTRATI ONS I N THE NEAR- SURFACE SO LS IS SIM LAR TO CHROM UM DI STRI BUTI ON EXCEPT | N | SOLATED
AREAS W TH NEAR BACKGROUND CONCENTRATIONS (C-3, G 7, CG8). THE APPROXI MATE AREAS ENCOVPASSI NG
GREATER THAN 14 ME KG ARSENI C CONCENTRATI ON ARE SHOM | N FI GURE 11.

4.5.2 STORM WATER QUALI TY

TH' S SECTI ON SUMVARI ZES THE AVAI LABLE WATER QUALI TY DATA OBTAI NED FROM STORM WATER SAMPLES
COLLECTED AT THE CWP SITE. FLOWIN THE DI TCHES AND CULVERTS AROUND AND BENEATH THE CWP SI TE
OCCURS AS A RESULT OF PRECI PI TATION I N THE UKI AH VALLEY OR THE ADJACENT H GHLANDS. AS NOTED I N
SECTI ON 4.3, GROUND WATER MAY BE PRESENT | N LOWLYI NG DRAI NAGE DI TCHES ON A CONTI NUQUS BASI S
DURI NG THE W NTER MONTHS. A DI FFERENTI ATION | S MADE, HOWEVER, BETWEEN TH S WATER AND STORM
WATER RUNOFF.

A SURFACE OR STORM WATER MONI TORI NG PROGRAM | S | N EFFECT AT THE SI TE AND SEVERAL STORM WATER
MONI TORI NG LOCATI ONS HAVE BEEN ESTABLI SHED. CURRENTLY, THE STORM WATER MONI TORI NG PROGRAM

I NCLUDES COLLECTI ON OF SAMPLES FROM STATIONS NE, NW AND G- 100. UP UNTIL DECEMBER 1984,

STATI ONS SE AND SWWERE ALSO MONI TORED. THE LOCATI ONS OF THESE STATI ONS ARE SHOM | N FI GURE 2.
PRI OR TO I NSTI TUTI NG SURFACE WATER FLOW CONTROL AT THE CWP SI TE, STORM WATER SAMPLES WERE

PERI CDI CALLY COLLECTED AND ANALYZED. RWXB STAFF HAVE | NDI CATED THAT THE MEASURED

CONCENTRATI ONS OF METALS I N 1980 AND 1981 WERE MJUCH H GHER THAN | N SUBSEQUENT YEARS.

MONI TORI NG STATI ON NW 1S LOCATED AT THE ENTRANCE TO THE CULVERT THAT CONDUCTS STORM WATER UNDER
THE CWP SI TE FROM THE WEST SIDE OF US H GAWAY 101. THE WATER QUALI TY DATA COLLECTED AT TH S
LOCATI ON | S CONSI DERED TO REPRESENT UPGRADI ENT OR BACKGROUND CONDI Tl ONS.

MONI TORI NG STATI ON NE | S LOCATED ON TAYLCR DRI VE AT THE CONFLUENCE OF THE ABOVE- MENTI ONED
CULVERT AND THE DI TCH AROUND THE NORTHEASTERN PCORTI ON OF THE PERI METER OF THE CWP SI TE. DATA
COLLECTED AT TH S LOCATI ON PROVI DE AN | NDI CATI ON OF THE QUALI TY OF SURFACE RUNCFF FROM THE
NORTHERN PORTION OF THE OAWP SITE. I T IS NOTED, HONEVER, THAT ASPHALT BERVS HAVE BEEN
CONSTRUCTED TO DI VERT SURFACE RUNOFF FROM TREATED WOOD STORAGE AREAS TO A COLLECTI ON SUWP. FROM
TH S SUWP, THE WATER IS RECYCLED | NTO OW' S WOOD PRESERVI NG OPERATI ONS.

MONI TORI NG STATI ON G- 100 1S LOCATED APPROXI MATELY 100 FEET DOWNSTREAM CF THE CONFLUENCE OF FLOW
PASSI NG FROM STATI ON NE AND THAT FLOW NG BENEATH THE CWP SI TE THROUGH A SECOND CULVERT NEAR THE
SOUTHERN SI TE BOUNDARY. COVPARI SON OF DATA COLLECTED FROM TH S LOCATI ON W TH THAT FROM

MONI TORI NG STATI ON PROVI DES AN | NDI CATI ON OF THE OVERALL | MPACT OF SURFACE RUNCFF FROM THE CWP
SI TE ON STORM WATER QUALI TY.



IT IS NOTED THAT AREAS OTHER THAN THE CWP SI TE ALSO CONTRI BUTE TO FLOWN AT ALL THREE STORM WATER
MONI TORI NG STATI ONS.  THE PGCSSI BLE | MPACT OF THESE CONTRI BUTI ONS MUST BE CONSI DERED WHEN
EVALUATI NG STCRM WATER QUALI TY.

STORM WATER SAMPLES ARE CURRENTLY ANALYZED FOR DI SSOLVED TOTAL CHROM UM AND ARSENI C; HONEVER, | N
THE PAST, ANALYSES FOR DI SSOLVED CR(VI) AND COPPER HAVE ALSO BEEN PERFORVED. THE MOST RECENT
AND COVPREHENSI VE DATA, REPRESENTI NG JANUARY 1988, ARE PRESENTED IN TABLE 7. THE H STORI CAL
STORM WATER QUALI TY DATA ARE SUMVARI ZED | N APPENDI X C. THE DATA | NDI CATE THAT CHRCM UM

ARSENI C, AND COPPER ARE OCCASI ONALLY PRESENT AT DETECTABLE CONCENTRATI ONS | N STORM WATER FLOW
SAMPLED AT STATIONS NE AND CG-100. IT IS NOTED, HOMNEVER, THAT THE MEASURED CONCENTRATI ONS ARE
TYPI CALLY CLOSE TO THE DETECTI ON LIM TS AND THE CONCENTRATI ON OF CR(VI) HAS OCCASI ONALLY
EXCEEDED THE DRI NKI NG WATER STANDARD OF 0.05 M1 WTH N THE LAST FI VE YEARS. CHROM UM

ARSENI C, AND COPPER CONCENTRATI ONS | N SAMPLES COLLECTED FROM MONI TORI NG STATI ON HAVE BEEN AT CR
BELOW DETECTI ON LI M TS SI NCE 1983, W TH THE EXCEPTI ON OF ARSEN C WHI CH WAS MEASURED AT 0. 006
MZ L I N JANUARY 1986 AT STATION NW THE MOST RECENT DATA, REPRESENTI NG APRIL 1988, SHOW

NON- DETECTABLE CONCENTRATI ONS OF CHROM UM AND ARSENI C | N MONI TORI NG STATI ONS C- 100, NE, AND NW

IN ADDI TION TO CWP' S MONI TORI NG, THE RWXCB STAFF HAVE OBTAI NED STORM WATER SAMPLES SI NCE 1984
WH CH HAVE BEEN ANALYZED FOR CR(I11), CR(VI), ARSENIC, AND COPPER  THE POTENTI AL | MPACT FROM
PAST AND CURRENT DI SCHARGES ARE DI SCUSSED I N SECTI ON 6. 0.

4.5.3 GROUND WATER QUALI TY

GROUND WATER QUALI TY MONI TORI NG HAS BEEN PERFCRVED AT THE COWP SI TE SINCE 1981. THE CHEM CAL
ANALYSES HAVE GENERALLY | NCLUDED TOTAL DI SSOLVED CHROM UM ARSENI C, AND COPPER W TH OCCASI ONAL
MEASUREMENTS OF DI SSOLVED CR (VI). THE COWPREHENS|I VE GROUND WATER QUALI TY DATA, REPRESENTI NG
JANUARY 1988 CONDI TI ONS, ARE PRESENTED | N TABLE 7. ALL H STOR CAL GROUND WATER QUALI TY DATA
HAVE BEEN SUMVARI ZED | N TABLE B.2 OF APPENDI X B. THE WATER QUALI TY DATA | NDI CATE THAT:

. THE WELLS COMPLETED IN ZONE 1 NEAR THE RETORT AREA GENERALLY EXH BI T H GHER CHROM UM
CONCENTRATI ONS AND THE CONCENTRATI ONS DECREASE HYDRAULI CALLY DOWNGRADI ENT.

. THE MAXI MUM DETECTED CONCENTRATI ONS OF TOTAL CHROM UM AND HEXAVALENT CHROM UM I N
GROUND WATER OCCURRED | N VELL CWP-6 AT 125 AND 78 MJ L, RESPECTI VELY.

. CHROM UM CONCENTRATI ONS HAVE GENERALLY DECREASED W TH TI ME. WELLS CWP-2A, CWP- 2B,
CWP-6 (NEAR RETORT AREA), CWP-8, COWP-11 (NEAR SI TE BOUNDARY), AND FPT-3, FPT-4,
FPT-5, AT-1 (OFF SITE) SUPPORT TH S OBSERVATI ON.

. THE CONCENTRATI ONS OF CHROM UM | N ON- SI TE WELLS COWPLETED I N ZONE 2 ARE NOT
SI GNI FI CANT AND MAY RESULT FROM LI M TED COVMUNI CATI ON W TH ZONE 1.

. ZONE 2 DOES NOT CONTAIN ELEVATED CHROM UM CONCENTRATI ONS | N OFF- SI TE AREAS.
. ZONE 2 AND 4 DO NOT APPEAR TO BE | MPACTED BY THE PRESENCE OF CHROM UM

SELECTED GROUND WATER QUALI TY DATA HAVE BEEN USED TO GENERATE CHROM UM | SOCONCENTRATI ONS TO
PROVI DE AN AREAL REPRESENTATI ON CF THE CHROM UM PLUME | N GROUND WATER.  DATA FROM

JANUARY/ FEBRUARY 1986, APRIL 1987, AND JANUARY 1988 ARE USED TO PLOT | SOCONCENTRATI ONS, AS SHOM
IN FI GURES 12, 13, AND 14, RESPECTIVELY. THESE FI GURES | NDI CATE THAT ELEVATED CHROM UM
CONCENTRATI ONS ARE PRESENT | N GROUND WATER PRI MARILY I N ON-SI TE AREAS TO THE WEST OF THE SLURRY
WALL. COVWPAR SON BETWEEN THE THREE SETS OF | SOCONCENTRATI ONS | NDI CATES THE APPARENT TREND OF
DECREASI NG CHROM UM CONCENTRATI ONS WTH TI ME | N MONI TORI NG VELLS LOCATED HYDRAULI CALLY

DOMGRADI ENT COF THE SLURRY CUTOFF WALL. | T SHOULD BE NOTED THAT THESE | SOCONCENTRATI ONS HAVE
BEEN DEVELCPED BASED ON DATA OBTAI NED FROM ALL VEELLS AND DO NOT DI FFERENTI ATE BETWEEN THE

VARI QUS STRATI GRAPHI C ZONES. HOWNEVER, THE DATA REPRESENT PRI MARI LY THE WATER QUALI TY OF ZONE 1.

OF THE GROUND WATER MONI TORI NG VEELLS LOCATED HYDRAULI CALLY DOANGRADI ENT OF THE SLURRY CUTCOFF
WALL, ONLY VEELLS OAP-8 AND AT-2 HAVE CCCASI ONALLY | NDI CATED THE PRESENCE OF CHROM UM I N EXCESS
OF THE DRI NKI NG WATER STANDARD (0.05 M&L). [IN 1988, CHROM UM CONCENTRATI ONS | N VELL CWP-8
EXCEEDED THE DRI NKI NG WATER STANDARD TW CE. OTHER OBSERVATI ONS SHOMNED CHROM UM CONCENTRATI ONS
AT OR BELOW THE DETECTION LIMT OF 0.01 MJ L. THE MOST RECENT DATA, FOR JUNE AND JULY 1989, SHOW
LESS THAN 0. 02 M L CHROM UM CONCENTRATION | N WELL CAP-8. I N 1988, CHROM UM CONCENTRATI ONS | N



VELL CWP-8 RANGED FROM LESS THAN 0.02 TO 0.05 MJ L. ElI GHT OBSERVATI ONS SHOWED LESS THAN 0. 02
M L CHROM UM CONCENTRATI ONS.  EXCEPT | N JANUARY 1989, WHERE 0. 04 M& 1 CHROM UM WAS DETECTED,
ALL OTHER DATA FOR 1989 SHOW LESS THAN 0. 01 M¥ 1 CHROM UM CONCENTRATI ON | N VELL AT-2. WELL AT-2
I'S COVPLETED ENTI RELY WTHI N ZONE 1; HOMEVER, OTHER ZONE 1 MONI TORI NG VELLS DOANGRADI ENT OF VELL
AT-2 HAVE NOT SHOWN THE PRESENCE OF CHROM UM  ALSO, ZONE 1 IN THE VICNITY OF WELL AT-2 DCES
NOT CONTAI N DETECTABLE LEVELS OF CHROM UM ( GECSYSTEM JANUARY 1987).

TO DEMONSTRATE THE TREND OF DECREASI NG CHROM UM CONCENTRATI ONS W TH TI ME, WATER QUALI TY DATA
OBTAI NED FROM WELLS CWP-6, FPT-3, AND AT-1 HAVE BEEN PLOTTED I N FI GURES 15, 16, AND 17,

RESPECTI VELY. THE REDUCTI ON | N CONCENTRATI ON | S MORE EVI DENT I N OFF-SI TE WELLS FPT-3 AND AT- |
AS COWPARED WTH ON-SI TE WELL CWP-6. THE DECLI NE | N CHROM UM CONCENTRATI ON WTH TI ME | N WELL
CWP-8, ON A SEMLOGARITHM C BASIS, 1S SHOMW IN FI GURE 18. THE AREA NEAR WELL CWP-8 | S ASSUMED
TO BE THE POTENTI AL SOURCE OF CHROM UM TO OFF-SI TE AREAS, SINCE IT IS TO THE EAST OF THE SLURRY
WALL AND NOT CONTAI NED BY ON- SI TE REMEDI ATI ON EFFORTS.  THE WATER QUALI TY DATA FOR VELL CWP-6

(FI GQURE 15) SHOW A CONS| DERABLE REDUCTI ON | N CHROM UM CONCENTRATI ONS FROM OVER 120 MF L I N 1981
TO ABQUT 50 MZ L IN JUNE 1985. SINCE 1985, CHROM UM CONCENTRATI ONS HAVE VARI ED SOVEWHAT;
HOMNEVER, THE OVERALL CONCENTRATI ONS HAVE NOT CHANGED SI GNI FI CANTLY. SIM LAR REDUCTI ONS | N

CHROM UM CONCENTRATI ONS CAN BE OBSERVED I N FI GURES 16 AND 17 FOR VELLS FPT-3 AND AT- 2,

RESPECTI VELY. THE CHROM UM CONCENTRATI ONS | N WELLS FPT-3 AND AT-1 CGENERALLY DEMONSTRATE A
STEADY DECLI NE I N CHROM UM CONCENTRATI ONS.  THE CHROM UM CONCENTRATI ON I N WELL FPT-3 HAS BEEN
BELOW THE DRI NKI NG WATER STANDARD OF 0.05 MZ L SI NCE FEBRUARY 1986. ALSO, THE MOST RECENT WATER
QUALI TY DATA FOR WEELL AT-2 (TABLE B-2 OF APPENDI X B) | NDI CATE THE CONCENTRATION OF CHROM UM | S
GENERALLY BELOW THE DETECTION LIMT OF 0.02 M& 1. THE TRENDS | N CHROM UM CONCENTRATI ONS | N

OFF- SI TE AREAS ARE DI SCUSSED FURTHER I N SECTI ON 6. 0, WH CH ADDRESSES M GRATI ON PATHWAYS AND RI SK
ASSESSIVENT.

4.6 | NDI CATOR PARAMETERS

S| TE CHARACTERI ZATI ON STUDI ES HAVE SHOWN THE PRESENCE OF CHROM UM CCOPPER, AND ARSENIC I N SO L
AND THE PRESENCE OF CHROM UM I N GRCUND WATER. THESE COVPQUNDS, THEREFORE, ARE CONSI DERED TO BE
| NDI CATOR PARAMETERS FOR USE | N FURTHER SI TE CHARACTERI ZATI ON STUDI ES AND PCSSI BLE SO L

REMEDI ATI ON ACTIVITIES. FOR MONI TORI NG AND GROUND WATER REMEDI ATI ON, HONEVER, DI SSOLVED TOTAL
CHROM UM AND CR(VI') ARE CONSI DERED TO BE THE MOST RELEVANT | NDI CATOR PARAMETERS. THE RATI ONALE
FOR TH S SELECTION I S THAT CHROM UM COVPOUNDS, PARTI CULARLY CR(M), ARE MORE SOLUBLE AND MORE
MBI LE I N THE SUBSURFACE ENVI RONMENT THAN ARSENI C AND COPPER COVPQUNDS. | N ADDI TI ON, PREVI QUS
MONI TORI NG EFFORTS HAVE NOT DETECTED CCPPER OR ARSEN C | N GROUND WATER

4.7 GECCHEM CAL PROPERTI ES

TO EVALUATE THE M GRATI ON RATE AND LEACHI NG CHARACTERI STICS OF CHROM UM A NUMBER OF GECCHEM CAL
TESTS WERE PERFORVED. THESE TESTS | NCLUDED CHEM CAL ANALYSES FOR TOTAL CHROM UM CR (V1),

ORGANI C VATTER, WASTE EXTRACTI ON TESTS (WET), BATCH SORPTI ON TESTS, AND COLUMN DESORPTI ON TESTS.
DETAI LED DESCRI PTI ONS OF THESE TESTS AND TEST RESULTS HAVE BEEN SUBM TTED PREVI QUSLY (I T
CORPORATI ON, JUNE 1985); HOMNEVER, THE FI NDINGS OF THESE STUDI ES, PERTI NENT TO THE RAP, ARE
SUMVARI ZED BELOW

4.7.1 SO L SAMPLE ANALYSES

NINE SO L SAMPLES WERE SELECTED FOR ANALYSES TO DETERM NE THE RELATI VE CONCENTRATI ONS OF TOTAL
CHROM UM AND CR(M'). THE RESULTS ARE PRESENTED I N TABLE D-5 OF APPENDI X D. THE DATA SHOW THAT
THE CONCENTRATIONS OF CR(VI) I N THE SAMPLES ANALYZED ARE CGENERALLY LESS THAN 10 PERCENT OF THE
TOTAL CHROM UM CONTENT. FROM THE DATA | T CAN BE CONCLUDED THAT MOST OF THE CHROM UM PRESENT | N
THE SO L IS NOT I N HEXAVALENT FORM  PREVI OQUS STUDI ES HAVE SHOMN THAT THE TRI VALENT FORVS OF
CHROM UM UNDER NEUTRAL CONDI TI ONS ARE LESS SOLUBLE AND MORE SUBJECT TO ADSORPTION.  CR(II1) IS,
THUS, LESS SUSCEPTI BLE TO DI SSCLUTI ON AND | S LESS MBI LE.

THE ORGANI C CONTENT OF THE SO L SAVPLES, REPORTED I N TABLE D-5 OF APPENDI X D, VAR ED FROM LESS
THAN 0.1 TO 0.86 PERCENT. ALTHOUGH THE ORGANI C CONTENT OF THE SO L MAY NOT BE DI RECTLY
RESPONS| BLE FOR ADSORPTI ON OF CR(VI), | T MAY REDUCE CR(VI) TO CR(I11) (STOLLENVERK AND GROVE,
1985; JAMES AND BARTLETT, 1983). BECAUSE OF THE COMPLEXI TY OF THE GEOCHEM CAL REACTI ONS, THE
OVERALL EFFECT OF ORGANI C MATTER ON THE REDUCTI ON OF CR(VI) TO CR(I11) CANNOT BE ASSESSED.

4.7.2 WASTE EXTRACTI ON TESTS



TO EVALUATE THE LEACH NG CHARACTERI STI CS OF THE CONTAM NATED SO L W TH RESPECT TO DI SSOLVED
TOTAL CHROM UM WASTE EXTRACTI ON TESTS (WETS) WERE PERFORMED ACCORDI NG TO THE GUI DELI NES | SSUED
BY THE DHS (JANUARY 1984). THE RATI ONALE FOR PERFORM NG THE TESTS FOR TOTAL CHROM UM WAS THAT | T
HAS BEEN SHOM THAT A LARGE PERCENTACE OF THE CHROM UM IN THE SO L IS IN TR VALENT FORM THE
WET RESULTS ARE PRESENTED I N TABLE D.6 OF APPENDI X D. THE RESULTS SHOW THAT ACCORDI NG TO
EXISTING CRITERIA THE SO L IS NOT CONSI DERED A HAZARDOUS WASTE. ALTHOUGH THE WET RESULTS DO NOT
PROVI DE ANY | NFORVATI ON ON THE LONG TERM LEACHABI LI TY OF CR (VI), THE TEST WAS DESI GNED TO
EVALUATE THE LEACH NG CHARACTERI STICS COF TOTAL CHROM UM I N SO L UNDER AGGRESSI VE ACI DI C

CONDI TIONS.  THE LONG TERM LEACH NG BEHAVI OR OF CR(VI) COULD BE ASSESSED | F SUFFI CI ENT FI ELD
DATA WERE AVAI LABLE. AT TH' S TI ME, HOMNEVER, THE COLLECTI ON AND EVALUATI ON OF SUCH DATA, UNDER
PARTI ALLY SATURATED FLOW CONDI TI ONS AND | N HETEROGENEQUS SO LS, IS STILL I N THE RESEARCH STACE.

4.7.3 SORPTI ON TESTS

TO EVALUATE THE M GRATI ON CHARACTERI STICS OF CR(M) I N GROUND WATER, BATCH SORPTI ON TESTS WERE
PERFORMED ON UNCONTAM NATED SO L SAMPLES. THE TESTS WERE PERFCORMED ON TWD SAMPLES; ONE
REPRESENTI NG THE SILTY CLAY MATERI AL OF ZONE 1 AND THE OTHER THE SAND AND GRAVEL OF ZONE 2. THE
TESTS WERE PERFORVED FOR TWD | NI TI AL CONCENTRATI ONS OF 1 AND 10 MJ L. THE RESULTS DEMONSTRATED
THAT THE DI STRI BUTI ON CCEFFI CI ENT (KD) VARIES FROM 0. 65 TO 2.98 M./ G AND THE CORRESPONDI NG
RETARDATI ON FACTORS (R) RANGE FROM 4.9 TO 12.4. THE RETARDATI ON FACTOR CF 4.9 REPRESENTS THE
M N MUM CALCULATED VALUE FOR THE SAND AND GRAVEL LAYER

THE RESULTS OF BATCH SORPTI ON TESTS DEMONSTRATE THAT ADSCRPTI ON ON THE SO L MATRI X CAN COCUR,
RETARDI NG THE M GRATI ON OF CR(M). EVEN THOUGH ALL THE ADSORPTI ON MECHANI SMS AND THEI R RELATI VE
CONTRI BUTI ONS ARE NOT KNOWN, THE RESULTS OF PREVI QUS STUDI ES ( STOLLENVERK AND GROVE, 1985)
SUPPORT THE OONCLUSI ON THAT ADSCRPTI ON OF CR(VI) ON ALLUMI AL MATERIALS IS LIKELY. TH S IS

PARTI CULARLY TRUE FOR SO LS CONTAI NI NG H GH CONCENTRATI ONS OF | RON OXI DES. THE RESULTS OF THE
SORPTI ON TESTS HAVE BEEN UTI LI ZED | N EVALUATI NG THE M GRATI ON BEHAVI OR OF CHROM UM ( SECTI ON
6.0).

4.7.4 DESCRPTI ON TESTS

DESORPTI ON TESTS HAVE BEEN PERFORVED TO EVALUATE THE BEHAVI OR OF CR(VI) I N THE PORE FLU D AS
NONCONTAM NATED WATER FLOAS THROUGH CONTAM NATED SO L.  TWD SO L SAVPLES, ONE CLASSI FI ED AS
SANDY GRAVEL AND THE OTHER AS CLAYEY SILT, WERE USED FOR THE DESCRPTI ON STUDIES. SOLUTI ONS OF
SCDI UM CHROMATE WERE FI RST USED TO CONTAM NATE THE SO L SAMPLES. THE | NI TI AL CONCENTRATI ON OF
THE | NFLUENT TO THE SO L COLUWNS WAS 10 MZ L. HOWEVER SINCE ACH EVI NG STEADY STATE CONDI TI ONS
APPEARED TO BE VERY SLOW THE | NFLUENT CONCENTRATI ONS WERE | NCREASED TO 190 ME L. THE RESULT OF
THE CONTAM NATI ON PHASE OF THE DESORPTI ON TESTS SHOWED THAT MORE THAN 70 PORE VOLUVES WERE

REQUI RED TO ACH EVE STEADY STATE CONDI TIONS. THI'S MAY BE AN | NDI CATI ON THAT THE SO LS EXH BIT A
CONS| DERABLE ADSORPTI VE CAPACI TY FOR CR(VI). LIM TED DATA ON THE | RON CONTENT OF THE SO LS
UNDERLYI NG THE SI TE | NDI CATED THE PRESENCE OF ABOUT 23,500 MF KG OF | RON.  OXI DES AND HYDROXI DES
OF | RON MAY CONTRI BUTE TO THE ADSORPTI ON OF CR(VI) (STOLLENVERK AND GROVE, 1985; JAMVES AND
BARTLETT, 1983).

THE DESORPTI ON PHASE WAS CONDUCTED BY REPLACI NG THE | NFLUENT SCLUTI ON WTH DI STI LLED WATER.  THE
DATA SHONED THAT ABQUT 10 PORE VOLUMES WERE REQUI RED TO REDUCE THE EFFLUENT CONCENTRATI ON OF
CR(VI) FROM APPROXI MATELY 185 MJ L TO ABOUT 0.1 MJ L. THE RESULTS ALSO SHONED THAT, IN THE LOW
CONCENTRATI ON RANGE, THE RATE OF REDUCTI ON | N CONCENTRATI ON WAS VERY SLOW HOWEVER, | T SHOULD
BE NOTED THAT DESORPTION PER SE IS NOT' A SLOW PROCESS.

I T SHOULD ALSO BE PO NTED OJUT THAT THE SCRPTI ON AND DESCRPTI ON STUDI ES WERE CONDUCTED USI NG

DI STI LLED WATER AS A SOLVENT. TH S MAY AFFECT THE SORPTI ON DESORPTI ON CHARACTERI STI CS AS
COVMPARED TO THE ACTUAL FI ELD CONDI TI ONS WHERE THE GROUND WATER CONTAI NS A NUMBER OF OTHER
CHEM CAL COVPOUNDS. FOR | NSTANCE, THE ADSORPTION OF CR(VI) I N THE PRESENCE OF OTHER SALTS MAY
BE REDUCED ( STOLLENWERK AND GROVE, 1985) AND THE DESORPTI ON MAY BE ENHANCED. HOWEVER, THE
LABCRATCRY DATA USI NG DI STI LLED WATER ARE CONS|I DERED TO HAVE GENERATED USEFUL | NFORMATI ON UNDER
H GHLY CONTRCLLED CONDI TIONS.  SINCE, THE GRCUND WATER CHARACTERI STI CS VARY W TH Tl ME UNDER
ACTUAL FI ELD CONDI TIONS, | T APPEARS THAT THE LONG TERM GEOCCHEM CAL BEHAVI OR CAN BEST BE
EVALUATED BY STUDYI NG FI ELD DATA. THE ADVANTAGE OF THI S APPRQOACH IS THAT ANY OBSERVATI ONS
REFLECT THE AGGREGATE EFFECT OF ALL HYDROGEQLOG C AND GEOCHEM CAL PROCESSES OCCURRI NG I N THE
FI ELD.



THE GROUND WATER LEVEL FLUCTUATI ONS AND WATER QUALI TY DATA HAVE BEEN REVI EMED TO ASSESS PCSSI BLE
CORRELATI ON BETWEEN GROUND WATER LEVEL AND CHROM UM CONCENTRATI ONS.  ALTHOUGH CERTAI N VELLS

EXH BI TED A DI SCERNABLE TREND OF | NCREASI NG CHROM UM CONCENTRATI ONS W TH RI SI NG GROUND WATER
LEVELS, THE MAJORI TY OF THE DATA DO NOT SUGGEST A RELATI ONSHI P BETWEEN THE TWD FACTORS. THE
COLUWN DESCRPTI ON TEST DATA HAVE BEEN USED TO ESTI MATE THE DURATI ON OF AQUI FER CLEANUP | N TERMS
OF PORE WATER VOLUMES EXTRACTED AS DI SCUSSED I N SECTION 7. 0.

# RM
5.0 I NTERI M REMEDI AL MEASURES

SINCE THE | NI TI ATI ON OF | NVESTI GATI ONS AT THE CWP SI TE, A NUMBER OF | MPROVEMENTS HAVE BEEN MADE
TO THE FACI LI TI ES AND SEVERAL | NTERI M REVEDI AL MEASURES HAVE BEEN | MPLEMENTED.  OVERALL

I MPROVEMENTS TO THE OWP FACI LI TY | NCLUDE EXTENSI ON OF THE AREA COVERED BY SURFACE PAVI NG

ERECTI ON OF CANCPI ES OVER THE WOOD TREATMENT AREA, AND CONSTRUCTI ON OF BERVS TO DI VERT AND
CONTROL SURFACE RUNCFF FROM TREATED WOOD STCRACGE AREAS.  SPECI FI C REMEDI AL MEASURES | NCLUDE
CONSTRUCTI ON OF A SLURRY CUTOFF WALL, | NSTALLATION CF A GROUND WATER EXTRACTI ON TRENCH

UPGRADI ENT OF THE CUTOFF WALL, AND | NSTALLATI ON OF A GROUND WATER EXTRACTI ON VELL NEAR THE
RETORT AREA. EACH OF THESE MEASURES IS DESCRI BED | N THE FOLLOWN NG SECTI ONS.

5.1 GENERAL FACILITY | MPROVEMENTS

I N RESPONSE TO RWQCB REQUESTS AND ON A VOLUNTARY BASI S, OVER THE PAST SEVERAL YEARS, CW HAS

| MPLEMENTED A NUMBER OF MEASURES TO REDUCE AND CONTROL SURFACE RUNCFF AND ELI M NATE THE SOURCE
OF CHROM UM TO SO L AND GROUND WATER  THESE MEASURES HAVE | NCLUDED GRADI NG AND CONSTRUCTI ON OF
BERVMB TO PREVENT SURFACE RUNOFF FROM THE RETORT AND TREATED WOOD STCORAGE AREAS, SURFACE PAVI NG
AND THE CONSTRUCTI ON OF ROCFS OVER THE RETORT AREA. SURFACE GRADI NG AND BERM CONSTRUCTI ON WAS
PERFORMED | N 1981 AND FOCUSED PRI MARILY ON THE RETORT AREA AND AREAS USED TO STORE TREATED WOCD.
THE LOCATI ONS OF THE BERVS ARE SHOM | N FI GURE 2.

THE ASPHALT PAVI NG WAS EXTENDED TO THE NORTHERN AND SCQUTHERN PORTIONS OF THE SITE IN 1979 AND
1981, RESPECTIVELY. THE AREAL EXTENT OF THE SURFACE PAVING IS SHOM IN FIGURE 2. WTH THE
EXCEPTI ON OF THE NARROW STRI P TO THE EAST OF THE SLURRY WALL, THE REMAI NI NG UNPAVED AREAS, AS
DEFINED IN FI GURE 2, WLL BE PAVED. THE PAVI NG SERVES TO REDUCE THE AMOUNT OF WATER SEEPI NG
INTO THE SO L AND PGSSI BLY LEACH NG CHROM UM | NTO GROUND WATER | N AREAS OF ELEVATED CHROM UM
CONCENTRATI ON. I N ADDI TI ON, THE PAVI NG REDUCES THE LI KELI HOOD OF SPI LLED WOOD PRESERVATI VES AND
DRI PPI NGS FROM TREATED WOOD DI RECTLY | NFI LTRATING THE SO L. FORKLI FTS AND OTHER EQUI PMENT USED
TO HANDLE TREATED WOOD ARE REQUI RED TO REVAI N I N CERTAI N AREAS TO AVA D TRACKI NG CF WOCD
PRESERVI NG CHEM CALS TO AREAS WHERE SURFACE RUNCFF | S NOT CONTRCLLED.

THREE LARGE ROOFS OR CANCPI ES WERE ERECTED I N 1985 OVER THE RETORT AND ADJACENT AREA, AS SHOM
IN FIGURE 2. THESE COVERS PREVENT PRECI Pl TATI ON FROM FALLI NG DI RECTLY ONTO SURFACES WHERE WOCD
PRESERVI NG CHEM CAL DRI PPI NGS FROM TREATED WOOD MAY BE PRESENT. THE CLEAN RAI N WATER RUNNI NG
OFF THESE ROCOFS EVENTUALLY REPORTS TO SURFACE DRAI NAGE DI TCHES AROUND THE CWP FACI LI TY.

I T WAS OBSERVED THAT THE CONCRETE UTI LI TY BOX AROCUND VEELL CWP- 10, LOCATED NEAR THE RETORT AREA,
BECAME FI LLED W TH WATER DURI NG HEAVY PRECI Pl TATI ON AT THE SITE. SAMPLES OF WATER FROM THE

UTI LITY BOX WERE COLLECTED AND ANALYZED. THE RESULTS | NDI CATED H GH CHROM UM CONCENTRATI ONS.
GROUND WATER SAMPLES FROM VEELL COWP- 10 HAD ALSO | NDI CATED A SUDDEN | NCREASE I N CHROM UM
CONCENTRATI ONS, FROM NONDETECTED TO RELATI VELY H GH CONCENTRATI ONS (APPENDI X B). | T WAS
CONCLUDED THAT WELL CWP-10 WAS CONDUCTI NG CHROM UM CONTAI NI NG SURFACE RUNCFF TO GRCUND WATER
WELL CWP-10 WAS SUBSEQUENTLY ABANDCONED BY GROUTI NG

5.1.1 SLURRY WALL AND EXTRACTI ON TRENCH

I'N OCTCBER 1983, CWP CONSTRUCTED A SLURRY CUTOFF WALL ALONG THE EASTERN S| TE BOUNDARY. THE
SLURRY WALL IS REPORTEDLY ABQUT 300 FEET LONG AND 20 FEET DEEP. CWP ALSO | NSTALLED A GROUND
WATER EXTRACTI ON TRENCH | MVEDI ATELY TO THE WEST, HYDRAULI CALLY UPGRADI ENT OF THE SLURRY WALL.
THE EXTRACTI ON TRENCH | S APPROXI MATELY 15 FEET-LONG 18 FEET DEEP, AND 2 FEET WDE. THE TRENCH
I'S GRAVEL- FI LLED AND A 12-1NCH DI AMETER EXTRACTI ON WELL, WELL HL-7, |S LOCATED APPROXI MATELY AT
THE M D-PO NT OF THE TRENCH. THE WELL CASI NG | S PERFCRATED FROM 9 TO 19 FEET BELOW GRADE AND | S
EQUI PPED WTH A PERVANENT, ELECTRI C SUBMERSI BLE PUVP. GROUND WATER EXTRACTED FROM THE TRENCH
VIA VELL HL-7 1S USED DI RECTLY IN CWP' S WOOD PRESERVI NG OPERATI ONS OR TRANSFERRED TO THE
RECYCLED WATER TANK FOR SUBSEQUENT USE.



THE SLURRY WALL IS | NTENDED TO | NTERCEPT THE PLUME COF DI SSOLVED CHROM UM ORI G NATI NG NEAR THE
RETORT AREA AND M GRATI NG TO THE SOQUTHWEST | N THE DI RECTI ON OF GROUND WATER FLON  THE SLURRY
WALL LOCATI ON AND CONFI GURATI ON WAS BASED ON THE KNOWN CHROM UM PLUME AT THE TIME. THE

EXTRACTI ON TRENCH AND VELL HL-7 ARE | NTENDED TO REMOVE GROUND WATER | MPCUNDED BEHI ND THE SLURRY
WALL TO PREVENT FLOW AROUND THE NORTHERN AND SOUTHERN ENDS OF THE WALL. | T SHOULD BE NOTED THAT
THE SLURRY WALL AND THE TRENCH WERE CONSTRUCTED BY CWP W THOUT THE APPROVAL OF THE RWXCB AND

W THOUT PROFESSI ONAL SUPERVI SI ON.

5.2.1 RECYCLI NG TREATMENT OF EXTRACTED GROUND WATER

IN THE DRI ER SUMVER MONTHS, EXTRACTED GROUND WATER | S RECYCLED DI RECTLY | NTO CW' S WOCOD
PRESERVI NG CPERATI ONS. | N THE WETTER W NTER MONTHS, WHEN A H GHER RATE OF GROUND WATER
EXTRACTI ON CAN BE ACH EVED FROM VELL HL-7, THE EXTRACTED WATER THAT CANNOT BE UTI LI ZED IN CW' S
OPERATI ONS COULD BE TREATED AND DI SCHARGED, PROVI DED THE APPROPRI ATE PERM TS ARE CBTAI NED.
GROUND WATER CAN BE TREATED USI NG THE EXI STI NG ELECTRCCHEM CAL EQUI PMENT AT THE SITE. THE
ELECTROCHEM CAL TREATMENT PROCESS PRODUCES EFFLUENT CONTAI NI NG LESS THAN 0. 05 MJ L OF DI SSOLVED
TOTAL CHROM UM THE OPERATI ON DETAI LS OF THE ELECTROCHEM CAL UNI T ARE PROVI DED I N SECTI ON
7.2.4.

5.2.2 TREATED GROUND WATER DI SPOSAL

AS MENTI ONED ABOVE, EXCESS EXTRACTED GROUND WATER THAT CANNOT BE RECYCLED | NTO WOOD PRESERVI NG
OPERATI ONS CAN BE TREATED BY ELECTROCHEM CAL PROCESS EQUI PMENT. CWP HAD PLANNED TO REI NDECT THE
TREATED GROUND WATER | NTO THE WATER- BEARI NG ZONE VI A AN | NJECTI ON WEELL, WELL CWP-19, LCCATED TO
THE WEST ( HYDRAULI CALLY UPGRADI ENT) OF THE RETORT AREA

VELL CWP-19 WAS | NSTALLED | N AUGUST 1985 I N AN OPEN TRENCH (I T CORPORATI ON, SEPTEMBER 1985).

THE TRENCH WAS EXCAVATED USI NG A BACKHCE AND IS 25 FEET LONG 2.5 FEET WDE, AND 14 FEET DEEP.
AN 8- 1 NCH DI AVETER, FLUSH THREADED WELL CASI NG WAS THEN | NSTALLED APPROXI MATELY | N THE CENTER OF
THE TRENCH. THE WELL CASING | S PERFORATED FROM 6 TO 24 FEET BELOW GRADE. THE TRENCH WAS THEN
BACKFI LLED W TH WASHED PEA GRAVEL AND A SURFACE SEAL OF 5 FEET OF | MPORTED, MEDI UM TEXTURED SO L
WAS PLACED AND COMPACTED.

ACCORDI NG TO CAWP, | NJECTI ON WELL CWP-19 HAS NOT BEEN EFFECTI VE | N ACCEPTI NG LARGE VOLUMES OF
TREATED WATER, PARTI CULARLY DURI NG THE WET, W NTER MONTHS WHEN GROUND WATER LEVELS ARE H GH.

TH S 1S OF CONCERN AS THE VOLUVE OF GROUND WATER EXTRACTED FROM VEELLS CWP- 18 AND HL-7 IS H GHEST
DURI NG THE W NTER MONTHS AND, CONSEQUENTLY, THE VOLUME OF WATER TO BE DI SPOSED | S ALSO HI GHEST.
AFTER EVALUATI NG THI'S METHOD OF DI SPCSAL OF TREATED GROUND WATER, | NJECTI ON WAS JUDGED TO BE

| NAPPRCOPRI ATE DURI NG THE W NTER MONTHS AND H GH GROUND WATER LEVEL CONDI TIONS. UNDER SUCH

CONDI TI ONS, DI SCHARGE | N THE UKI AH SANI TARY SEWER SYSTEM SEEMS APPRCPRI ATE.  DURI NG SUMVER
MONTHS, HOMEVER, | NJECTI ON | NTO WELL CWP-19 MAY BE A FEASI BLE ALTERNATIVE, | F RECYCLING IS NOT
PCSSI BLE CR NEEDED.

5.2.3 OBSERVATI ON WELLS CWP- 20 AND COWP- 21

ON AUGUST 30, 1985, OBSERVATI ON VEELLS CWP-20 AND CWP- 21 WVEERE | NSTALLED AT THE NORTHERN AND
SOUTHERN ENDS, RESPECTI VELY, OF THE SLURRY CUTCFF WALL. THE LOCATI ONS OF THESE WELLS ARE SHOMWN
IN FIGURE 2. THE PURPCSE OF THESE WELLS WAS TO ENABLE AN ASSESSMENT OF THE EFFECTI VENESS OF
EXTRACTI ON FROM VEELL HL-7 AND THE I NTEGRI TY OF THE SLURRY WALL.

WELLS CWP-20 AND OWP- 21 WERE | NSTALLED I N 8-1NCH DI AMETER BORINGS DRI LLED TO 23 AND 22 FEET,
RESPECTI VELY. BOTH WELLS WERE COVPLETED W TH 2-1 NCH DI AVETER, FLUSH THREADED PVC WELL CASI NGS
W TH 0. 020-1 NCH, MACH NE-CUT SLOTS. WELL OWP-20 | S PERFCRATED FROM 5 TO 23 FEET BELOW GRADE AND
VWELL CWP-21 FROM 5 TO 20 FEET. SAND PACKS OF NO 3 GRADE SILICA SAND VERE | NSTALLED TO ABOUT
THE TOP OF THE PERFCORATED | NTERVAL. THE SCREENED ZONES WERE THEN SEALED W TH APPROXI MATELY 1 TO
1.3 FEET OF BENTON TE PELLETS AND GROUTED W TH CONCRETE UP TO THE GROUND SURFACE.

THE STRATI GRAPHY ENCOUNTERED DURI NG DRI LLI NG | NDI CATES THAT NEI THER WELL | NTERCEPTS THE MCRE
PERMEABLE ZONE 2, ALTHOUGH WELL CWP-21 APPARENTLY | NTERCEPTS A SUBSTANTI AL GRAVEL LAYER BETWEEN
7.5 AND 14 FEET DEPTH. WELLS OAP-20 AND CWP-21 WERE USED AS OBSERVATI ON WELLS DURI NG EVALUATI ONS
OF THE EFFECTI VENESS OF THE SLURRY WALL AND EXTRACTI ON TRENCH.

5.2.4 PERFORVANCE EVALUATI ON



THE PERFORMANCE OF THE SLURRY WALL AND EXTRACTI ON TRENCH | N CONTAI NI NG THE CHROM UM PLUVE AND
REMEDI ATI NG THE GROUND WATER HAS BEEN ASSESSED BY EVALUATI NG GROUND WATER QUALI TY DATA AND BY A
SERI ES OF PUMPI NG TESTS.

GROUND WATER QUALI TY DATA OBTAI NED SI NCE 1981 ( TABLE B. 2, APPENDI X B) DEMONSTRATE THAT THE

I NSTALLATI ON OF THE SLURRY CUTOFF WALL AND EXTRACTI ON OF GROUND WATER FROM WELL HL-7 HAVE
RESULTED IN A REDUCTI ON | N CHROM UM CONCENTRATI ONS | N VELLS LOCATED HYDRAULI CALLY DOANGRADI ENT
OF THE SLURRY WALL. THE | MPROVEMENT | N GROUND WATER QUALI TY SUBSEQUENT TO 1983 HAS BEEN

DI SCUSSED I N SECTI ON 4. 5.3 THEREFORE, THESE | NTERI M REMEDI AL MEASURES ARE BELI EVED TO HAVE BEEN
EFFECTI VE | N REDUCI NG OFF- SI TE M GRATI ON.

TWO PUMPI NG TESTS WERE PERFORVED TO EVALUATE THE EFFECTI VENESS OF EXTRACTI ON FROM WELL HL-7 IN
CONTAI NI NG THE CHROM UM PLUVE AND TO ASSESS THE | NTEGRI TY OF THE SLURRY CUTCFF WALL. ONE TEST
WAS PERFORMVED | N FEBRUARY 1986, AND THE OTHER I N JULY 1986 WHEN WATER LEVELS WERE LOW THE
RESULTS OF THESE TESTS DEMONSTRATED THAT EXTRACTI ON FROM WELL HL-7 IS EFFECTI VE | N CONTAI NI NG
THE PLUVE NEAR THE SCQUTHERN END OF THE SLURRY WALL WHERE WELL CWP-21 | S LOCATED. THE RESULTS
WERE NOT CONCLUSI VE | N DEMONSTRATI NG THAT HYDRAULI C CONTAI NMENT CF THE PLUME |'S ACH EVED NEAR
THE NORTHERN END OF THE SLURRY WALL. HOAEVER, WATER QUALI TY DATA | NDI CATE THAT THERE IS NO
PLUME M GRATION | N THE ZONE | NTERCEPTED BY WELL CWP- 20 LOCATED AT THE NORTHERN END OF THE SLURRY
CUTOFF WALL.

THE DETAI LS OF THE PUWPI NG TESTS HAVE BEEN PRESENTED | N TECHNI CAL REPORTS ( GECSYSTEM MNMARCH
1986; CEOCSYSTEM SEPTEMBER 1986), COPIES OF WH CH HAVE BEEN SUBM TTED TO THE APPROPRI ATE
REGULATCRY AGENCI ES.

5.3 RETORT AREA RECOVERY WELL

ON AUGUST 29, 1985, A LARGE DI AVETER RECOVERY WELL, CWP-18, WAS I NSTALLED IN THE RETORT AREA AT
THE LOCATI ON SHOMN IN FI GURE 2. ALTHOUGH THE | NSTALLATION OF TH S WELL HAS BEEN PREVI QUSLY
REPORTED (1 T CORPCRATI ON, SEPTEMBER 25, 1985), A BRI EF DI SCUSSI ON | S | NCLUDED FOR COVPLETENESS.

WELL CWP-18 WAS | NSTALLED IN A 36-1 NCH DI AVETER BORI NG ADVANCED TO A TOTAL DEPTH OF 14 FEET AND
I NTERCEPTI NG ONLY ZONE 1. AN 8-1NCH DI AMETER, FLUSH THREADED WELL CASI NG WAS | NSTALLED. THE
CASING | S PERFCRATED FROM 5 TO 14 FEET BELOW GRADE W TH 0. 020-1 NCH, MACHI NE CUT SLOTS. SAND
PACK OF NO. 3 GRADE SI LI CA SAND WAS | NSTALLED UP 6 FEET BELOW GRADE AND SEALED WTH 200 LBS CF
0. 25-1 NCH BENTONI TE PELLETS EMPLACED. THE REVAI NI NG ANNULAR SPACE WAS CONCRETED TO THE GROUND
SURFACE.

ON FEBRUARY 13, 1986, A SHORT DURATI ON PUWPI NG TEST WAS CONDUCTED ( GECSYSTEM MARCH 1986) .
GROUND WATER LEVELS AT THE CWP SI TE WERE AT CR VERY NEAR THE SEASONAL HI GH AT TH' S TI ME OF YEAR
WATER LEVELS WERE MEASURED I N THE PUWPI NG VELL AND | N NEARBY MONI TORI NG VELL CWP-6. THE
OBJECTI VE OF TH S PUWMPI NG TEST WAS TO EVALUATE THE MAXI MUM Yl ELD OF WELL CWP-18 AND TO ESTI MATE
THE HYDROGEOLOGJ C CHARACTERI STICS OF ZONE 1 I N THE RETORT AREA

THE PUMPI NG TEST DEMONSTRATED THAT WELL CWP- 18 CAN BE EFFECTI VE | N REMOVI NG H GHLY CONTAM NATED
GROUND WATER FROM ZONE 1 | N THE RETORT AREA. EXTRACTI ON, HOAEVER, MJST BE AT A LOW CONTI NUOUS
RATE, ON THE CRDER OF 0.5 TO 2.0 GPM OR BY | NTERM TTENT PUWPI NG AT A H GHER DI SCHARGE RATE.
DURI NG THE DRY SEASON, WHEN GROUND WATER LEVELS I N ZONE 1 DROP SI GNI FI CANTLY, WELL CAWP-18 IS
EXPECTED TO BE LESS EFFECTI VE.

OWP-18 |I'S NOT EXPECTED TO CONTAIN THE PLUME I N THE DOAMNGRADI ENT DI RECTI ON.  HOWNEVER, TH' S
PORTI ON OF THE PLUME SHOULD BE CAPTURED CONTAI NED BY EXTRACTI ON FROM WELL HL-7 AND THE SLURRY
WALL.

#RA
Rl SK ASSESSMENT

THE PURPCSE OF THI S ASSESSMENT | S TO | DENTI FY AND ASSESS THE POTENTI AL M GRATI ON PATHWAYS AND
EXPOSURE MECHANI SV5 BY WHI CH CONTAM NANTS |N SO L AND GROUND WATER IN THE STUDY AREA NMAY CAUSE
PCOSSI BLE HEALTH RI SKS AND ADVERSE ENVI RONMENTAL | MPACTS.  THE | NFORVATI ON PRESENTED IN THI S
SECTI ON CORRESPONDS TO THE REQUI REMENTS OF SECTIONS 5 AND 6 OF THE RAP GUI DELI NES.

SYSTEMATI C RI SK ASSESSMENT | NCLUDES SI TE CHARACTERI ZATI ON, HAZARD | DENTI FI CATI ON, AND FATE



ANALYSIS. THE SI TE HAS BEEN CHARACTERI ZED BY A NUMBER OF | NVESTI GATI ONS, THE RESULTS OF WH CH
ARE SUMVARI ZED | N SECTI ON 4. 0. HAZARD | DENTI FI CATI ON | S PERFCRVED BY ESTABLI SH NG THE PRI MARY
CONTAM NANTS CR | NDI CATOR PARAMETERS AND, BASED ON AVAI LABLE DATA, EVALUATING THE LEVEL OF
HAZARD TO HUVAN HEALTH AND THE ENVI RONMENT. CHROM UM AND ARSENI C HAVE BEEN SELECTED AS THE

I NDI CATOR PARAMETERS BASED ON THEI R OCCURRENCE I N SO L AND GROUND WATER, THEI R GEOCHEM CAL
BEHAVI OR, AND THEIR TOXICI TY. ACCORDI NGLY, THE R SK ASSESSMENT PRESENTED HEREI N HAS BEEN
PERFORMED FOR THESE COVPOUNDS. FATE ANALYSI S CONSI DERS M GRATI ON PATHWAYS | N ORDER TO | DENTI FY
THE POTENTI AL EXPCSURE OF CONTAM NANTS TO RECEPTCRS.

BASED ON THE ABOVE, THE RI SK ASSESSMENT | NCLUDES AN EVALUATI ON OF POTENTI AL M GRATI ON PATHWAYS,
DOCUMENTATI ON OF TOXI G TY, A DESCRI PTI ON CF THE POPULATI ON POTENTI ALLY AT RI SK, AN EXPCSURE
ASSESSMENT, AND A DESCRI PTI ON OF RI SK CHARACTERI STICS. THE EMPHASI S | N THI S ASSESSMENT HAS BEEN
PLACED ON HEALTH RATHER THAN ECOLOQ CAL | MPACTS. ALSO, BECAUSE OF CURRENT ZONI NG AND THE
EXPECTED | NDUSTRI AL USE SUBSEQUENT TO SI TE CLOSURE, THE RESULTS OF THE Rl SK ASSESSMENT ARE

BELI EVED TO BE APPLI CABLE TO POST- CLOSURE CONDI Tl ONS.

M GRATI ON PATHWAYS

POTENTI AL M GRATI ON PATHWAYS | NCLUDE Al RBORNE PARTI CULATE MATTER AND DI RECT EXPCSURE TO SO L,
SURFACE WATER, AND GROUND WATER.  EACH OF THESE PATHWAYS | S ADDRESSED BELOW

6.1.1 M GRATI ON THROUGH Al R

POTENTI AL SQURCES OF CHROM UM ARSENI C, AND CCPPER | N THE Al R | NCLUDE CONTAM NATED SO L AND

QW' S WOOD PRESERVI NG CPERATIONS.  MONI TORING OF AIR EM SSI ONS FROM CW' S WOCD PRESERVI NG
PROCESS HAS BEEN PERFORVED PERI CDI CALLY; HONEVER EVALUATI ON OF THE RESULTI NG Al R QUALITY DATA IS
NOT WTH N THE SCOPE OF TH S RAP.

CONTAM NATED SO L EXPCSED TO THE ATMOSPHERE MAY DRY AND SO L PARTI CLES CAN ENTER THE ATMOSPHERE
AS DUST. THUS, CHROM UM ARSEN C, AND COPPER COULD BE CARRI ED BY SO L PARTI CLES AND DI SPERSED
I NTO THE ATMOSPHERE ACCORDI NG TO THE PREVAI LI NG CLI MATI C CONDI TIONS.  AS PQ NTED QUT | N SECTI ON
5.1, HOAEVER, ESSENTIALLY ALL AREAS WHERE NEAR- SURFACE SO LS ARE KNOM TO CONTAI N ELEVATED
CONCENTRATI ONS OF CHROM UM ARSENI C, AND COPPER HAVE BEEN PAVED. THEREFORE, THERE | S NOT

BELI EVED TO BE A SI GNI FI CANT POTENTI AL FCR CHROM UM ARSENI C, AND CCOPPER FROM ON- SI TE SURFACE
SO LS TO M GRATE THROQUGH AIR. SO LS W TH BACKGROUND CONCENTRATI ONS CF CHROM UM ARSEN C, AND
COPPER | N THE STUDY AREA COULD | NTRODUCE THESE CONSTI TUENTS | NTO THE ATMOSPHERE, BUT AT

I NSI GNI FI CANT LEVELS.

NO SI TE- SPECI FI C BACKGROUND Al R QUALI TY MONI TORI NG DATA ARE AVAI LABLE; HONEVER, THE
CONCENTRATI ONS OF TOTAL CHROM UM MEASURED | N AMBI ENT Al R I N MANY URBAN AND NON- URBAN AREAS OF
THE UNI TED STATES, FROM 1977 TO 1980, HAVE BEEN DOCUMENTED (US EPA, AUGUST 1984). THE
CONCENTRATI ONS RANGE FROM LESS THAN 0. 0060 M M3 TO GREATER THAN 0. 6000 MY M3. THE MEAN CHROM UM
CONCENTRATI ONS | N NON- URBAN, BACKGROUND AREAS SUCH AS NATI ONAL PARKS RANGED FROM 0. 0052 M&J MB TO
0.0090 M¥ M3 OVER THE 1977 TO 1980 PERI CD. SELECTED DATA CONSI DERED TO BE REPRESENTATI VE OF THE
RANCE OF TOTAL CHROM UM CONCENTRATI ONS IN Al R, HAVE BEEN SUMVARI ZED I N TABLE 8.

I N SUMVARY, UNDER NORVAL CONDI TIONS, THERE |'S NOT BELI EVED TO BE A SI GNI FI CANT CONTRI BUTI ON CF
CHROM UM ARSENI C, AND COPPER TO THE ATMOSPHERE THRQUGH THE RESI DUAL CONTAM NATED SO L AT THE

SI TE. EXCAVATI ON AND REMOVAL OR OTHER SO L DI STURBANCE MAY, HOWAEVER, PROVI DE A POTENTI AL Al R
PATHWAY. TH S PATHWAY WOULD REQUI RE A DETAI LED EVALUATI ON | F EXCAVATI ON REMOVAL WERE TO BE
SELECTED AS A REMEDI AL ALTERNATI VE OR | F SOME OTHER SO L DI STURBANCE OCCURRED. THE EVALUATI ON
WOULD | NCLUDE Al R MONI TORI NG AND COWMPARI SON OF THE RESULTI NG DATA W TH BACKGROUND CONCENTRATI ONS
FOR HAZARD DETERM NATI ON.

6.1.2 DI RECT EXPCSURE

THE MOST DI RECT PATHWAY FCR CHROM UM COPPER, AND ARSENI C TO | MPACT HUVAN HEALTH AND THE

ENVI RONMVENT |'S THROUGH CONTACT W TH CONTAM NATED SO L. AS DESCRI BED IN SECTION 5.1, TEE AREAS
WHERE NEAR- SURFACE SO LS ARE KNOMN TO HAVE BEEN | MPACTED ARE PAVED W TH ASPHALT OR CONCRETE.

DI RECT EXPCSURE WOULD BE LI KELY ONLY | F THESE SO LS WERE EXCAVATED CR DI STURBED. THUS, SUCH
EXPOSURES WOULD MOST LI KELY OCCUR DURI NG THE CLOSURE OF THE PLANT AND THE SUBSEQUENT REMEDI ATI ON
OF THE SI TE.



ACCORDI NG TO TESTS PERFORMED ON SO L SAMPLES COLLECTED I N THE STUDY AREA, THE BACKGROUND
CONCENTRATI ONS OF CHROM UM ARSENI C, AND COPPER ARE LESS THAN 50, 14, AND 20 MJ KG RESPECTI VELY
(TABLE D-1, APPENDI X D). FOR COWPAR SON, CHROM UM CONCENTRATIONS | N SO LS AT SELECTED LOCATI ONS
IN THE UNI TED STATES ARE SUMVARI ZED I N TABLE 9. THE CONCENTRATION OF CHROM UM I N SO L VARI ES
ACCORDING TO I TS ORIA@ N.  COWPARI NG THE CHROM UM CONCENTRATI ONS OF SURFACE SO LS AT THE CWP SI TE
W TH CONCENTRATI ONS PRESENTED I N TABLE 9, SI TE BACKGROUND CONCENTRATI ONS ARE NEAR THE UPPER
BOUNDARY OF THE RANGE OF MEDI AN CONCENTRATI ONS MEASURED AT THE SELECTED LOCATI ONS.

6.1.3 M GRATI ON THROUGH SURFACE WATER

POTENTI AL SURFACE WATER M GRATI ON PATHWAYS | NCLUDE SHEET FLOW OVER THE SI TE AND CHANNEL FLOWIN
THE SURFACE DRAINS. RUNCFF FROM THE SI TE |'S COLLECTED I'N UNLI NED DI TCHES AROUND THE PERI METER

OF THE SITE. THE DI TCHES EVENTUALLY DI SCHARCGE | NTO THE RUSSI AN RI VER, ALSO THROUGH UNLI NED

DI TCHES. SURFACE RUNOFF FROM THE TREATED WOOD STORAGE AND RETORT AREAS | S COLLECTED IN A SUWP

AND RECYCLED | NTO CW>' S WOOD PRESERVI NG OPERATI ONS.

ACCORDI NG TO RW)CB STAFF, FLOWIN THE SURFACE DRAINS MAY BE CONTI NUOUS DURI NG THE W NTER MONTHS
DUE TO THE | NFLOW OF GROUND WATER. ALSO, DURI NG PERI CDS OF H GH PRECI Pl TATI ON, THE WATER LEVELS
IN THE DI TCHES R SE TO NEAR THE SURRCUNDI NG LAND SURFACE. OBSERVATI ONS MADE BY CWP PERSONNEL

I NDI CATE THAT | NTENSE PRECI Pl TATI ON RESULTS I N FLONV I N ALL SURFACE DRAINS SURROUNDI NG THE SI TE.
DURI NG LI GHT RAI NFALL, HOAEVER, STORM WATER RAPI DLY | NFI LTRATES | NTO THE VALLEY FI LL THROUGH THE
UNLI NED DI TCHES AND NO FLOW IS RECORDED AT STATION C 100 (FI GURE 2).

I N ACCORDANCE W TH RAWQCB REQUI REMENTS, CWP PERSONNEL PERI ODI CALLY MONI TCR STORM WATER QUALI TY
DURI NG PRECI PI TATI ON EVENTS OF SUFFI CI ENT | NTENSI TY AND DURATI ON TO CAUSE FLOW I N THE DI TCHES
ARQUND THE SI TE. THE RESULTS OF STORM WATER QUALI TY MONI TORI NG ARE PRESENTED I N APPENDI X C. THE
H GHEST RECORDED CONCENTRATI ONS WERE 0. 630 M& L AND 0.790 MY L FOR CR(VI) AND TOTAL CHROM UM
RESPECTI VELY, ON MARCH 13, 1984. RECENT STORM WATER QUALI TY DATA HAVE | NDI CATED CHROM UM
CONCENTRATI ONS TO BE AT OR BELOW THE DRI NKI NG WATER STANDARD CF 0.05 M& L ON ALL BUT A FEW
OCCASI ONS.  RECENT STORM WATER MONI TORI NG DATA FOR MONI TORI NG STATIONS NE, NW AND C- 100 SHOW
THAT CONCENTRATI ONS OF CHROM UM AND ARSENI C WERE LESS THAN 0. 02 AND 0. 004 M L, RESPECTI VELY

WH CH DETECTION LIM TS FOR THE COVPOUNDS TESTED ( GECSYSTEM APRIL 1989) A SUMVARY OF WATER
QUALITY CRITERIA IS PRESENTED | N TABLE 10.

6.1.4 M GRATI ON THROUGH GROUND WATER

THE MOST PROBABLE PATHWAY FOR CHEM CAL M GRATION FROM THE CWP SITE | S VI A GROUND WATER.  THE
DATA REPRESENTI NG THE JANUARY 1988 (FI GURE 14) CONDI TI ONS | NDI CATE THAT ELEVATED CHROM UM
CONCENTRATI ONS ARE DETECTED PRI MARI LY ON SITE, TO THE WEST AND HYDRAULI CALLY UPGRADI ENT OF THE
SLURRY CUTCFF WALL. THE | SOCONCENTRATI ON LI NES REPRESENT THE AREAL EXTENT COF CHRCOM UM

CONTAM NATI ON I N THE UPPERMOST WATER- BEARI NG ZONE, ZONE 1. BECAUSE OF THE SOUTHEASTERLY FLOW
DI RECTI ON, THE DI SSOLVED CHROM UM COMPQUNDS HAVE A TENDENCY TO M GRATE I N THE SAME DI RECTI ON,
TOMRD THE SLURRY WALL. THE CONCENTRATI ONS, HOWEVER, DECREASE W TH DI STANCE FROM THE RETCRT
AREA.

THE RATE OF M GRATION CF CHROM UM | N ON- SI TE AREAS DEPENDS PRI MARI LY ON THE SEEPACE VELOQI TY OF
GROUND WATER AND SORPTI ON CHARACTERI STICS OF CHROM UM PREVI QUS ANALYSES (I T CORPORATI ON, JUNE
1985) HAVE | NDI CATED THAT THE M GRATI ON RATE OF THE CHROM UM FRONT AT THE SI TE IS ABQUT 58 FEET
PER YEAR I N TH S ESTI MATI ON, THE LOAEST RETARDATI ON FACTOR, REPRESENTI NG THE LOWEST

DI STRI BUTI ON CCEFFI Cl ENT, WAS USED TO PROVI DE A CONSERVATI VE ANALYSI S. A CONSERVATI VE ANALYSI S
INTH S CASE | S ONE RESULTI NG I N LARGER M GRATI ON RATES AND H GHER DOMNGRADI ENT CONCENTRATI ONS.
THE ANALYSI S | S ALSO CONSERVATI VE BECAUSE GROUND WATER FLOW AND CHROM UM TRANSPORT WERE ASSUMED
TO BE ONE- DI MENSI ONAL. ALTHQUGH THE FLOW NVAY BE UNI FORM AND REPRESENTED ONE- DI MENSI ONALLY,
CHROM UM TRANSPORT |'S TWD- DI MENSI ONAL.

HYDRAULI C AND GROUND WATER QUALI TY DATA, OBTAI NED FROM PUVPI NG TESTS AND REGULAR GROUND WATER
MONI TORI NG, | NDI CATE THAT THE CHROM UM FRONT | S | NTERCEPTED BY THE SLURRY WALL. WATER | MPOUNDED
BEHI ND THE SLURRY WALL | S THEN EXTRACTED VI A VELL HL-7. 1T IS NOTED THAT W THOUT SOMVE FORM CF
HYDRAULI C CONTROL, I N THI' S CASE GROUND WATER EXTRACTI ON, | MPOUNDED WATER WOULD EVENTUALLY FLOW
ARCUND AND BENEATH THE SLURRY WALL AND CHROM UM WOULD CONTI NUE TO M GRATE | N THE DOANGRADI ENT

DI RECTI ON.  CONSTRUCTI ON OF THE SLURRY WALL AND EXTRACTI ON FROM WELL HL-7 HAVE SUBSTANTI ALLY
REDUCED DI SSCLVED CHROM UM CONCENTRATI ONS | N OFF- SI TE AREAS.



THE PRESENCE OF CHROM UM I N COFF-SI TE AREAS | S BELI EVED TO HAVE RESULTED PRI MARI LY FROM M GRATI ON
PRI OR TO CONSTRUCTI ON OF THE SLURRY WALL I N OCTOBER 1983. SINCE THEN, THE CONCENTRATI ONS COF
CHROM UM I N OFF- SI TE WELLS HAVE GRADUALLY DECREASED, AS DI SCUSSED I N SECTION 4.5.3. GROUND
WATER QUALI TY DATA FROM COFF-SI TE WELLS, OBTAI NED | N JANUARY 1988, SHOW THAT CHROM UM

CONCENTRATI ONS WERE BELOW THE DRI NKI NG WATER STANDARD CF 0.05 M& L. ALTHOUGH CHROM UM
CONCENTRATI ONS I N WELL AT-2, LOCATED IN THE PEAR ORCHARD, HAVE OCCASI ONALLY EXCEEDED THE

DRI NKI NG WATER STANDARD, THE DATA REPRESENTI NG 1989 CONDI TI ONS SHOW LESS THAN 0. 05 MJ L AND
GENERALLY LESS THAN THE DETECTION LIMT O 0.02 MJ L.

THE GROUND WATER QUALI TY DATA | NDI CATE THAT BECAUSE OF THE OVERALL SI TE | MPROVEMENTS AND THE

| NTERI M REMEDI AL MEASURES | MPLEMENTED, OFF-SITE M GRATION IS LIM TED. TO ADDRESS POTENTI AL

OFF- SI TE M GRATI ON FCR RI SK ASSESSMENT PURPOSES, HOWNEVER, A TWO- DI MENSI ONAL AREAL MODEL HAS BEEN
USED. DETAILS OF TH S MODELI NG EFFORT ARE PRESENTED | N APPENDI X E. THE MODEL HAS BEEN USED TO
PREDI CT THE DONNGRADI ENT DI STRI BUTI ON CF CHROM UM UNDER UNI FORM FLOW CONDI TI ONS CONSI DERI NG

VARl QUS MANAGEMENT PRACTI CES. THE MCDEL RESULTS HAVE SHOM THE FOLLOW NG

. OF THE PREDI CTED CHROM UM CONCENTRATI ONS ARE LESS THAN 0. 05 MY L AT A DI STANCE COF
ABQUT 250 METERS (820 FEET) TO THE SQUTHEAST OF THE SLURRY WALL. TH'S DI STANCE
CORRESPONDS APPROXI MATELY TO THE LOCATI ON OF WELL AT-5. CHROM UM HAS NOT BEEN
DETECTED IN TH S VELL SINCE I TS | NSTALLATI ON | N DECEMBER 1986.

. THE PREDI CTED CHROM UM CONCENTRATI ONS AT OTHER RECEPTCORS BEYOND WELL AT-5 ARE BELOW
THE DETECTION LIMT OF 0.02 M L.

. AN | NCREASE | N THE CHROM UM CONCENTRATI ON | N THE ASSUMED SOURCE AREA (NEAR WELL
CWP-8), TO ABOUT 1 MJ L FOR SHORT DURATIONS, WLL NOT RESULT I N CHROM UM
CONCENTRATI ONS HI GHER THAN 0. 05 M& L AT THE NEAREST RECEPTOR

THE MODEL RESULTS | NDI CATE THAT FLUCTUATI ONS | N CHROM UM CONCENTRATI ONS | N THE ASSUMED SCQURCE
AREA (PRI MARILY WELL CWP-8), W TH N THE RANGE OBSERVED S| NCE SLURRY WALL CONSTRUCTI ON, WLL NOT
RESULT I N CHROM UM CONCENTRATI ONS HI GHER THAN DRI NKI NG WATER STANDARDS | N THE NEARBY RECEPTCRS.
OFF- SI TE CONTAM NATION | S LI KELY ONLY | F H GH CHROM UM CONCENTRATI ONS ARE ALLONED TO M GRATE
BEYOND THE SLURRY WALL AND PERSI ST FOR A LONG DURATI ON.  HOWEVER, MCDEL SI MULATI ONS ( APPENDI X E)
HAVE SHOMN THAT | F THE CONCENTRATI ONS OF CHROM UM AT WELL CWP-8 REMAIN AT ABOUT 1 MY L FOR FOUR
YEARS, DOMNGRADI ENT CONCENTRATI ON AT ABCQUT 820 FEET FROM WELL CWP-8 NAY APPRCACH 0. 05 MJ L.

6.2 OCCURRENCE, | NTAKE, AND TOXI CI TY CHARACTERI STI CS OF CHROM UM AND ARSENI C

CHROM UM COPPER, AND ARSEN C ARE ELEMENTS WHI CH ARE FOUND NATURALLY I N FOOD, WATER, AND Al R
EXPOSURE OF HUVAN BEI NGS TO THESE ELEMENTS AT LEVELS WH CH EXCEED NATURAL CONCENTRATI ONS NAY
LEAD TO ADVERSE HEALTH EFFECTS. BASED ON THE OCCURRENCE OF METALS AT THE SITE, THEIR
CONCENTRATI ONS AND RELATI VE TOXI G TY, THE SUBJECT EVALUATI ON PERTAINS ONLY TO CHROM UM AND
ARSENI C.  DETAI LS RELATED TO THE OCCURRENCE, | NTAKE MECHANI SMS, AND TOXI G TY CHARACTERI STI CS OF
CHROM UM AND ARSENI C ARE PRESENTED | N APPENDI X F.

6.3 PUBLI C HEALTH AND POPULATI ON DENSI TY

TH' S SECTI ON SUMVARI ZES THE | NFORVATI ON RELATED TO PUBLI C HEALTH PROTECTI ON GOALS AND PCPULATI ON
POTENTI ALLY AT R SK

6.3.1 PUBLI C HEALTH PROTECTI ON STANDARDS

PUBLI C HEALTH PROTECTI ON GOALS ARE ESTABLI SHED BY PUBLI C HEALTH AND REGULATORY AGENCI ES.
RECOMMENDED CR ESTABLI SHED STANDARDS FOCR CHROM UM I N THE UNI TED STATES ARE SUMVARI ZED | N TABLE
11. FOR PROTECTI ON OF HUVAN HEALTH FROM THE TOXI C PROPERTI ES OF CR(I11) | NGESTED THROUGH WATER
AND CONTAM NATED AQUATI C ORGANI SM5, THE AMBI ENT WATER CRI TERI ON HAS BEEN DETERM NED TO BE 170
UG L. FOR PROTECTI ON OF HUMAN HEALTH FROM THE TOXI C PROPERTI ES OF CR(111) | NGESTED THROUCGH
CONTAM NATED AQUATI C ORGANI SM5 ALONE, THE AMBI ENT WATER CRI TERI ON HAS BEEN DETERM NED TO BE
3,433 UG L. THE AMBI ENT WATER QUALI TY CRI TERI ON FOR TOTAL CR(VI) | S RECOMMENDED TO BE | DENTI CAL
TO THE EXI STI NG DRI NKI NG WATER STANDARD, WHICH IS 0.05 MY L.

6.3.2 POPULATI ON POTENTI ALLY AT RI SK



USI NG PCPULATI ON DENSI TY STATI STI CS ( GREATER UKI AH CHAMBER OF COMMERCE,
JUNE 1987) AND THE RESULTS OF A SURVEY AND | NTERVI ENS BY GECSYSTEM
PERSONNEL, THE ESTI MATED NUMBER OF PECPLE LI VI NG I N THE STUDY AREA
WTH N ONE- HALF M LE FROM THE SI TE VAR ES SEASONALLY FROM ABQUT 20 TO
100. TH S PCPULATION | S POTENTI ALLY AT RI SK I N RELATI ON TO SURFACE
WATER AND GROUND WATER M GRATI ON PATHWAYS. THE POPULATI ON DI STRI BUTI ON
ARCUND THE SI TE | S ADDRESSED I N MORE DETAIL I N SECTION 3. 2. 4.

6.4 EXPOSE ASSESSMENT AND R SK CHARACTERI ZATI ON

BASED ON THE EVALUATI ON OF POTENTI AL M GRATI ON PATHWAYS AND THE PCOPULATI ON POTENTI ALLY AT RI SK,
AN EXPCSURE ASSESSMENT HAS BEEN PERFCRVED AND THE RI SK ASSOCI ATED W TH THE EXPCSURE
CHARACTERI ZED.

6.4.1 POTENTI AL EXPCSURE THROUGH Al R

W TH MAI NTENANCE OF A CAP OR | MPLEMENTATI ON OF A PERVANENT SO L REMEDY, THERE |'S NO SI GNI FI CANT
EXPOSURE TO CHROM UM ARSENI C, AND COPPER THROUGH AIR. SINCE THERE I'S NO Sl GNI FI CANT EXPOSURE,
THE R SK OF ADVERSE HEALTH EFFECTS ASSCOCI ATED W TH M GRATI ON OF CHROM UM THROUGH Al R | S BELI EVED
TO BE | NSI GNI FI CANT.

6.4.2 POTENTI AL EXPCSURE THROUGH DI RECT CONTACT W TH SO L

AS DESCRIBED | N SECTION 6. 1.2, BECAUSE OF SURFACE PAVI NG OVER SO LS CONTAI NI NG ELEVATED CHROM UM
CONCENTRATI ONS, THERE |'S NO DI RECT EXPOSURE TO CONTAM NATED SO L. THEREFORE, THERE IS NO Rl SK
OF ADVERSE HEALTH EFFECTS ASSCOCI ATED W TH THI S PATHWAY UNDER PRESENT CONDI TI ONS. HOWEVER,

DURI NG POST- CLOSURE SO L REMEDI ATI ON, POTENTI AL EXPOSURE | S LI KELY. SUCH EXPOSURE MJUST BE
ADDRESSED BY | MPLEMENTATI ON OF AN APPRCPRI ATE HEALTH AND SAFETY PLAN.

6.4.3 POTENTI AL EXPOSURE THROUGH SURFACE WATER

STORM WATER RUNCFF ORI G NATI NG FROM THE SI TE |'S SUBJECT TO | NFI LTRATI ON AND DI LUTI ON BY
DOMSTREAM FLOAS.  POTENTI AL EXPOSURE MECHANI SM5, THEREFORE, | NCLUDE EXPOSURE TO GROUND WATER
RECHARCGED BY | NFI LTRATI NG SURFACE WATERS AND DI RECT EXPCSURE TO CONTAM NATED SURFACE WATER THE
FI RST EXPCSURE MECHANI SM IS BELI EVED TO BE | NSI GNI FI CANT BECAUSE OF THE | NTERM TTENT NATURE OF
THE RUNCFF AND ATTENUATI ON OF CHROM UM AND ARSENI C CONCENTRATI ONS DURI NG DOANWARD PERCCLATI ON
THE SECOND EXPCSURE MECHANI SM MUST CONSI DER THE | MPACT OF DI LUTI ON ON CHROM UM CONCENTRATI ONS
W TH N THE SURFACE DRAI NAGE DI TCHES.

SI TE | MPROVEMENTS AND | MPLEMENTATI ON OF SURFACE RUNCFF CONTROL MEASURES HAVE REDUCED THE
CONCENTRATI ON OF CHROM UM AT THE COVPLI ANCE PO NT ( MONI TORI NG STATI ON C-100) TO ACCEPTABLE
LEVELS (LESS THAN 0. 05 MJ L). ADD Tl ONAL SURFACE WATER CONTRCLS, |DENTIFIED IN SECTION 7.2.1,
SHALL BE | MPLEMENTED TO FURTHER REDUCE THE EXPOSURE THROUGH SURFACE WATER.  THE MOST RECENT DATA
HAVE SHOM LESS THAN 0.32 M&J L AND 0. 004 MJ L CONCENTRATI ONS FOR CHROM UM AND ARSENI C,

RESPECTI VELY, AT STATION C-100. UNDER SUCH Cl RCUMSTANCES, THE POTENTI AL EXPCSURE OF Bl OLOQ CAL
RECEPTCORS | N DOMNSTREAM DI TCHES AND STREAMS | S NEGLI G BLE.

ALTHOUGH NO FLOW MEASUREMENTS HAVE BEEN MADE | N THE DI TCHES DOMSTREAM OF THE CWP SI TE, BASED ON
FI ELD OBSERVATI ONS, AN APPROXI MATE DI LUTI ON FACTOR CAN BE CALCULATED. ACCORDI NG TO CWp, THE
FLOW RATE AT MONI TORI NG STATION G100 IS TW CE THAT AT STATI ON NE DUE TO THE CONTRI BUTI ON FROM
OTHER CULVERTS AND STREAVS. AS SHOMN BELOW A COWPARI SON OF WATER QUALI TY DATA BETWEEN THESE
TWO MONI TORI NG STATI ONS SUPPCRTS THE ABOVE OBSERVATI ON.

CHROM UM CONCENTRATI ON ( MT 1)

DATE MONI TORI NG MONI TORI NG
STATI ON STATI ON
NE C 100
APRIL 6, 1986 0.14 0.09

MARCH 5, 1987 0. 06 0.03



THE ABOVE DATA SHOW THAT THE CHROM UM CONCENTRATI ONS AT MONI TORI NG STATI ON G- 100 ARE ABQUT 50
PERCENT OF THOSE DETECTED AT MONI TORI NG STATION NE.  THE DI STANCE BETWEEN MONI TORI NG STATI ONS NE
AND C-100 IS ABQUT 550 FEET. IT IS EVIDENT THAT | F FLOW RATES | NCREASE AT SUCH PROPCRTIONS I N
THE DOANSTREAM DI RECTI ON AND NO CHROM UM | S | NTRODUCED ALONG THE FLOW PATH, THE CHROM UM
CONCENTRATI ON W LL NOT EXCEED 0.05 ML WTH N A SHORT DI STANCE FROM MONI TORI NG STATI ON C- 100,

I F WASTE DI SCHARGE REQUI REMENTS ARE OBSERVED. UNDER SUCH CONDI TI ONS, THE | MPACT OF CHROM UM ON
DOMSTREAM RECEPTORS WOULD BE | NSI GNI FI CANT.  TO PROVI DE A MORE QUANTI TATI VE ASSESSMENT COF RI SK,
FLOW RATES MUST BE KNOAN TO ESTI MATE THE DI LUTI ON FACTORS AND THE CONSEQUENT POTENTI AL | MPACT.

THE M NI MUM FLOW I N THE RUSSI AN RI VER | S MAI NTAI NED AT 150 CFS (DWR, MAY 1980) UNDER | NTENSE
RAI NFALL CONDI TI ONS, WHEN STORM WATER FLOAS TO THE RUSSI AN R VER, THE VOLUME ORI G NATI NG FROM
THE SITE | S ASSUMED TO BE 1 PERCENT OF THE FLOWIN THE RIVER. W TH SUCH AN ASSUMPTI ON, A

DI LUTI ON FACTCR OF 100 WOULD BE APPLI CABLE FOR CALCULATI NG THE CHROM UM CONCENTRATI ONS I N THE
R VER  THEREFORE, THE STORM WATER EVENTS, W TH H STORI CAL CONCENTRATI ONS OF CHROM UM ARE NOT
LI KELY TO HAVE AN ADVERSE | MPACT ON SURFACE WATER QUALITY IN THE RUSSIAN RIVER A MAXI MUM
CONCENTRATI ON OF 0.63 MJ L (APPENDI X C) AT THE SI TE WOULD RESULT | N A CONCENTRATI ON OF 0. 0064
MJL INTHE RIVER  THUS, THE RI SK ASSCCI ATED W TH THI S POTENTI AL EXPCSURE | S | NSI GNI FI CANT.

6.4.4 POTENTI AL EXPOSURE THROUGH GROUND WATER

POTENTI AL EXPCSURE THROUGH GROUND WATER HAS BEEN EVALUATED CONSI DERI NG ON-SI TE AND OFF- SI TE
AREAS SEPARATELY. POTENTI AL EXPOSURE TO ON-SI TE GROUND WATER W LL ONLY BE PCSSI BLE DURI NG

MONI TORI NG OR ACTI VI TI ES RELATED TO GROUND WATER EXTRACTI ON AND TREATMENT. TH S EXPCSURE
POTENTI AL MJUST BE ELI M NATED BY FOLLON NG THE APPROPRI ATE HEALTH AND SAFETY MEASURES AND OTHER
STANDARD PROCEDURES QUTLINED I N TH' S RAP, THE STORM WATER/ GROUND WATER MONI TORI NG PROTCCOL, AND
OTHER PERTI NENT DOCUMENTS. AS THERE ARE NO ON-SI TE WELLS PRODUCI NG WATER FROM THE CONTAM NATED
ZONE, THERE IS NO EXPOSURE AND, THUS, NO RI SK

AS DESCRIBED | N SECTI ON 4.5.3, THE CURRENT UNDERSTANDI NG OF OFFSI TE GROUND WATER QUALI TY

CONDI TI ONS | NDI CATES THAT CR(VI) CONCENTRATI ONS ARE BELOW THE DRI NKI NG WATER STANDARD CF 0. 05
MZ L.  NO WATER- PRODUCI NG VELLS ARE KNOWN TO EXI ST | N AREAS WHERE HI STORI C CHROM UM

CONCENTRATI ONS HAVE EXCEEDED THE 0. 05 ME L DRI NKI NG WATER STANDARD. AT THE PRESENT TI ME,
THEREFORE, THERE |'S NOT BELI EVED TO BE A SI GNI FI CANT POTENTI AL FOR EXPOSURE THROUGH THI S

M GRATI ON PATHWAY TH' S CONDI TI ON | S EXPECTED TO PERSI ST AS LONG AS ON- SI TE EXTRACTI ON FROM VELL
HL-7 AND OTHER REMEDI ATI ON MEASURES ARE | N EFFECT.

FAI LURE TO CONTAIN THE CHROM UM PLUME ON SI TE COULD RESULT I N THE | NTRCDUCTI ON OF CHROM UM TO
GROUND WATER | MVEDI ATELY TO THE EAST ( DOANGRADI ENT) OF THE SLURRY CUTOFF WALL. THE | MPACT ON
DOMNGRADI ENT RECEPTORS W LL DEPEND ON THE CONCENTRATI ON AND PERSI STENCE OF THE SOURCE, AS
DEMONSTRATED BY THE TRANSPORT MCDEL (APPENDI X E). FOR I NSTANCE, AN | NI TI AL CONCENTRATION OF 1
MZ L I N GROUND WATER TO THE EAST OF THE SLURRY CUTOFF WALL, W TH A SOURCE REDUCTI ON RATE OF

0. 0063 PER DAY, WOULD RESULT I N A CONCENTRATI ON OF LESS THAN 0. 00068 M3 1 AT ABOUT 820 FEET FROM
THE SITE. TH' S CONCENTRATI ON | S ABOUT TWD ORDERS OF MAGNI TUDE LONER THAN THE DRI NKI NG WATER
STANDARD CF 0.05 MF L. HOWEVER, PERSI STENCE OF THE 1 M3 L CONCENTRATI ON MAY RESULT | N GRADUAL
DEGRADATI ON OF WATER QUALI TY | N DOMNGRADI ENT AREAS. AS MENTI ONED I'N SECTI ON 6. 1. 4, PERSI STENCE
OF A1 ML CHROM UM CONCENTRATI ON FOR FOUR YEARS AT WELL CWP-8 MAY CAUSE AN | NCREASE I N

CHROM UM CONCENTRATI ONS TO 0. 05 M& L AT A DI STANCE OF 820 FEET DOANGRADI ENT. TO ELI M NATE TH S
POTENTI AL SI TUATI ON, THE RECOMMVENDED REMEDI AL ACTI ON | NCLUDES HYDRAULI C CONTROL MEASURES AT VELL
CWP-8 (SECTION 7.0). EXTRACTI ON FROM WELL CWP-8 WOULD CONTAIN THE CHROM UM PLUME | N THE

VICINI TY AND WOULD ELI M NATE THE POTENTI AL FOR FURTHER DOMNGRADI ENT M GRATI ON.

AS MENTI ONED | N SECTION 7.0, A CONTI NGENCY PLAN HAS BEEN DEVELCPED FOR PCSSI BLE OFF-SI TE
REMEDI ATION.  THE PLAN WLL BE | MPLEMENTED SUBSEQUENT TO THE REGULATCRY AGENCI ES DECI SI ON
REGARDI NG THE CRI TERIA FOR | NI TI ATION OF CFF-SI TE REMEDI ATION.  THE CRI TERI A WOULD | NCLUDE A
PRESCRI BED CHROM UM CONCENTRATI ON PERSI STI NG FOR A G VEN Tl ME PERI CD. | MPLEMENTATI ON OF THE
CONTI NGENCY PLAN W LL PROVI DE ADDI TI ONAL CONTRCL TO PREVENT FURTHER DOANGRADI ENT M GRATI ON.

BASED ON THE ABOVE CONSI DERATIONS, I T I'S CONCLUDED THAT UNDER PRESENT CONDI TI ONS AND W TH
CONTI NUED ON- SI TE REMEDI ATI ON, THERE 1S NO POTENTI AL EXPOSURE TO CHROM UM THRQUGH GROUND WATER
THEREFORE, THERE |'S NO HEALTH RI SK ASSCCI ATED W TH THI S PATHWAY.



#ERA
7.0 EVALUATI ON OF REMEDI AL ACTI ON ALTERNATI VES

THE PURPCSE OF EVALUATI NG VARI QUS REMEDI AL ACTIONS IS TO SELECT AN ENVI RONVENTALLY ACCEPTABLE
AND TECHNI CALLY/ ECONOM CALLY FEASI BLE ALTERNATI VE FOR | MPLEMENTATI ON. TH' S EVALUATI ON CONSI DERS
VI ABLE REMEDI AL TECHNOLOG ES TO ADDRESS SO L AND GROUND WATER CONTAM NATI ON AT THE CWP SI TE.

THE EVALUATI ON HAS BEEN PERFCRVED ACCORDI NG TO THE PROCEDURE QUTLI NED BY THE EPA I N A DOCUMENT
ENTI TLED " GUI DANCE ON FEASI Bl LI TY STUDI ES UNDER CERCLA" (US EPA, JUNE 1985B).

SECTION 7.1 PRESENTS AN EVALUATI ON OF THE VARI QUS REMEDI AL TECHNOLOG ES CONSI DERED.  THOSE
SELECTED FOR | MPLEMENTATI ON, BASED ON TECHNI CAL, ENVI RONVENTAL, AND COST CONSI DERATI ONS, ARE
DESCRI BED I N SECTION 7. 2. THE RATI ONALE FOR SELECTI NG THE RECOMMVENDED ALTERNATI VE AND REJECTI NG
THE OTHERS |'S PRESENTED I N SECTION 7.3. THE ENVI RONMENTAL EFFECTS OF THE RECOMMVENDED

ALTERNATI VE AND THE APPLI CABLE LAWS AND REGULATI ONS ARE PRESENTED I N SECTIONS 7.4 AND 7.5.

AS DESCRIBED I N SECTION 5.0, A NUMBER OF | NTERI M REMEDI AL MEASURES HAVE BEEN | MPLEMENTED I N THE
COURSE OF THE REMEDI AL | NVESTI GATI ONS AT THE SITE. THEREFORE, | N THE EVALUATI ON OF REMEDI AL
ACTI ON ALTERNATI VES, THE | NTERI M REMEDI AL ACTI ONS ALREADY | MPLEMENTED HAVE BEEN CONSI DERED.

7.1 ALTERNATI VE REMEDI AL ACTI ONS

REMEDI AL ALTERNATI VES MAY BE CATEGORI ZED AS PERTAI NI NG TO SOURCE CONTRCOL OR MANAGEMENT CF
M GRATI ON (US EPA, JUNE 1985A). FOR THE CWP SI TE, SOURCE CONTROL REFERS TO THE CONTROL OF
CONTAM NATED SO L TO REDUCE OR PREVENT | NTRODUCTI ON OF THE CONTAM NANTS TO GROUND WATER
MANAGEMENT COF M GRATI ON REFERS TO CONTAI NMENT OF THE CHROM UM PLUME AND REMEDI ATI ON OF THE
| MPACTED WATER- BEARI NG ZONE.

THE TECHNOLOG ES EVALUATED TO ADDRESS SO L AND GROUND WATER CONTAM NATI ON RANGE FROM COVPLETE
REMEDI ATI ON TO NO ACTI ON.  THE EVALUATI ON CF VI ABLE OPTI ONS TO ADDRESS CONTAM NATED SO L 1S
PRESENTED I N SECTION 7.1.1. REMEDI ATI ON CF CONTAM NATED SO LS WLL OCCUR AT THE TI ME OF CLOSURE
OF THE FACLITY. THE CLOSURE OF THE FACILITY IS PRQECTED TO OCCUR IN 10 YEARS. A TRUST FUND
W LL BE ESTABLI SHED ( SECTI ON 9.0) TO FUND FUTURE REMEDI ATION OF SO LS. TREATABILITY STUD ES

W LL BE CONDUCTED PRI OR TO SELECTI NG THE FI NAL SO LS REMEDY AT THE TI ME OF CLOSURE CF THE
FACILITY. THE EVALUATI ON OF THE TECHNOLOG ES AVAI LABLE TO ADDRESS GROUND WATER CONTAM NATION | S
PRESENTED IN SECTION 7.1.2. AS EXTRACTION IS A VI ABLE OPTI ON FOR THE REMEDI ATI ON OF GROUND
WATER CONTAM NATI ON, ALTERNATI VE METHCDS OF GROUND WATER TREATMENT HAVE ALSO BEEN EVALUATED.

TH' S EVALUATION IS PRESENTED I N SECTION 7.1.3. THE OPTIONS FOR THE DI SCHARGE OF TREATED GROUND
WATER ARE EVALUATED I N SECTION 7. 1. 4.

7.1.1 CONTROL OF CONTAM NATED SO L

PREVI QUS | NVESTI GATI ONS HAVE DELI NEATED THE AREAL EXTENT OF SO LS CONTAI NI NG ELEVATED
CONCENTRATI ONS COF CHROM UM AND ARSENI C.  VERTI CALLY, SO LS CONTAI NING OVER 100 MF KG OF CHROM UM
AND ARSENI C ABOVE BACKGROUND LEVEL (15 M KG OCCUR PREDOM NANTLY W THIN THE UPPER 1 FOOT OF THE
SO L PRCFILE. MOST SO L SAMPLES COLLECTED BELOWN A DEPTH OF 1 FOOT CONTAI N LESS THAN 50 MJ KG OF
TOTAL CHROM UM AND ARSENI C CONCENTRATI ONS | N THE RANGE OF BACKGROUND LEVELS. MORE SPECI FI CALLY,
OF THE 25 SO L SAWPLES COLLECTED FROM THE 3- FOOT DEPTH, ONLY 5 CONTAI NED MORE THAN 50 ME KG OF
TOTAL CHROM UM AND NONE CONTAI NED MORE THAN 100 M¥ KG  THE FOUR 3- FOOT SAMPLES CONTAI NI NG OVER
50 M&Z KG WERE FROM BORINGS S-2, S-4, S 6, S-12, S-14, AND S-23, WHI CH ARE SPATI ALLY DI STRI BUTED
ACRCSS THE SI TE AND DO NOT | NDI CATE A SI NGLE SOURCE SUCH AS THE RETORTS ON TREATED WOCOD STCRAGE
AREAS. | N PARTICULAR, I T IS NOTED THAT BORI NG S-23 IS LOCATED CFF SI TE, ACRCSS TAYLOR DRI VE.
THE DI STRI BUTI ON OF ELEVATED TOTAL CHROM UM CONCENTRATIONS, |.E. GREATER THAN M KG AT DEPTHS
OF 6 AND 10 FEET BELOW GRADE IS SIM LAR TO THAT DESCR BED ABOVE AT THE 3- FOOT DEPTH.

ACCORDI N&Y, THE AREAL DI STRI BUTI ON COF TOTAL CHROM UM | S BEST REPRESENTED BY | SOCONCENTRATI ONS
AT THE 1- FOOT DEPTH. THE APPROXI MATE DI STRI BUTI ON OF SO LS CONTAI NI NG OVER 100 MF KG COF

CHROM UM AT THE 1-FOOT DEPTH IS SHOMW IN FI GURE 11. TH S DELI NEATI ON OF CHROM UM DI STRI BUTI ON
AND OTHER PERTI NENT REMEDI AL | NVESTI GATI ON FI NDI NGS ( SECTI ON 4. 0) HAVE BEEN USED AS A BASI S FOR
DEVELCPI NG AND EVALUATI NG VARI QUS REMEDI AL TECHNOLOG ES.  THE POTENTI AL REMEDI AL TECHNOLOG E
CONSI DERED FOR CONTRCOL OF THE CONTAM NATED SO L | NCLUDE:



. SO L REMOVAL AND OFF- SI TE DI SPOSAL

. SO L REMOVAL AND ON- SI TE TREATMENT
. I N-SI TU TREATMENT
. PARTI AL EXCAVATI ON
. CONTAI NVENT
. NO ACTI ON.
7.1.1.1 SO L REMOVAL AND OFF- SI TE DI SPOSAL

TH S TECHNOLOGY CONSI DERS REMOVAL AND OFF-SI TE DI SPOSAL OF SO L I N WH CH THE CHROM UM
CONCENTRATI ON | S ABOVE 100 ME KG AND THE ARSENI C CONCENTRATION |'S ABOVE 15 M3 KG  THE
CONCENTRATI ON FOR CHROM UM HAS BEEN SELECTED ON THE BASI S OF THE PREVIQUS SO L QUALITY
CHARACTERI ZATI ON WHI CH DEMONSTRATED THAT 100 M& L MAY BE CONSI DERED TO BE DEFI NI TELY ABOVE
BACKGROUND LEVELS. BASED ON THE 100 ME KG TOTAL CHROM UM | SOCONCENTRATI ON SHOM | N FI GURE 11,
THE AREA OF CONCERN |'S ESTI MATED TO BE ABOUT 69, 800 FT2 CR 1.60 ACRES. TO ESTI MATE THE VOLUME
OF CONTAM NATED SO L, | T HAS BEEN ASSUMED THAT THE SO L IS UNI FORMLY CONTAM NATED TO AN AVERAGE
DEPTH OF 1.5 FEET BELOW GRADE. BASED ON TH S ASSUMPTI ON, THE VOLUME OF CONTAM NATED SO L WOULD
BE APPROXI MATELY 3,880 CUBI C YARDS. | T SHOULD BE NOTED THAT | N CERTAI N AREAS, SUCH AS THE MAIN
PROCESS AREA, THE DEPTH OF CONTAM NATI ON MAY BE GREATER  ACCORDI NGLY, | N THE ABSENCE OF ANY
OTHER DATA, | T HAS BEEN ASSUMED THAT THE AREA BENEATH THE RETORTS AND THE RAIL LI NES, MEASURI NG
ABQUT 50 FEET BY 280 FEET, |S CONTAM NATED W TH MORE THAN 100 MF KG TOTAL CHROM UM AND MORE THAN
15 M KG ARSENI C TO AN AVERAGE DEPTH OF 5 FEET BELOW GRADE. THE ADDI TI ONAL VOLUMVE WTH N TH S
ARBI TRARY ZONE | S 1,890 CUBI C YARDS. THE ESTI MATED TOTAL VOLUME OF SO L CONTAI NI NG 100 MF KG OR
MORE OF TOTAL CHROM UM | S ESTI MATED TO BE 5, 770 CUBI C YARDS.

TYPI CALLY, SO L EXCAVATION TO A DEPTH OF 1 TO 2 FEET WOULD BE PERFORMED BY DOZERS AND THE SO L
LOADED ONTO TRUCKS AND TRANSPORTED TO A LI CENSED HAZARDOUS WASTE FACI LI TY APPROVED BY THE EPA
AND | N ACCORDANCE W TH APPLI CABLE SARA REQUI REMENTS. THE NEAREST OPERATI NG FACILITY TO THE SI TE
IS IN KETTLEMAN CI TY, LOCATED I N CENTRAL CALI FORN A

COVPLETE REMOVAL OF CONTAM NATED SO L, TO THE LIMTS SHOM I N FI GURE 11, WOULD REQUI RE THE
CESSATI ON OF WOCOD PRESERVI NG OPERATI ONS AND THE REMOVAL OF THE WOOD PRESERVI NG FAC LI Tl ES.
THEREFORE, | T HAS BEEN ASSUMED THAT ANY SUCH REMEDI ATI ON WOULD OCCUR SUBSEQUENT TO THE CLOSURE
OF THE CWP CPERATION. THE ESTI MATED COST FOR REMOVAL AND OFF- SI TE DI SPOSAL COF 5, 770 CUBI C YARDS
OF SOL IS PRESENTED I N TABLE 12.

7.1.1.2 SO L REMOVAL AND ON- SI TE TREATMENT

TH' S ALTERNATI VE | NCLUDES EXCAVATI ON AND REMOVAL OF SO L, FOLLOAED BY ON-SI TE TREATMENT.

ON-SI TE TREATMENT MAY | NVOLVE THE USE OF CRGANI C CR | NORGANI C POLYMERS WHI CH HAVE THE CAPABI LI TY
OF BI NDI NG THE METALS, MAKI NG THEM LESS SUSCEPTI BLE TO LEACH NG  THESE TECHNOLOG ES HAVE NOT
BEEN TESTED AT FI ELD SCALE;, THUS, IT IS NOI KNOAWN HOW APPLI CABLE THEY MAY BE TO THE CWP SI TE.
TO REALI STI CALLY EVALUATE ON-SI TE TREATMENT AS A REMEDI AL OPTI ON FOR CONTAM NATED SO L,
LABCRATCRY AND FI ELD TESTS ARE NEEDED. NCRVALLY, A NUMBER OF PRODUCTS ARE TESTED TO ASSESS
THEI R FI XATI ON POTENTI AL. THE FI XATI ON POTENTI AL | S DETERM NED BY EVALUATI NG THE LEACH NG
BEHAVIOR OF THE SO L PRI OR TO AND AFTER TREATMENT. | F LABORATCRY TESTS | NDI CATE THAT A

PARTI CULAR TREATMENT | S ACCEPTABLE IN TERVS OF LEACHI NG A PILOT TEST |I'S GENERALLY PERFORMED TO
ASSESS THE APPLI CABI LI TY OF THE TECHNOLOGY TO FI ELD CONDI TIONS. | F THE PI LOT TEST DEMONSTRATES
THAT THE METHOD |'S APPLI CABLE TO FI ELD- SCALE REMEDI ATI ON, A DETAI LED DESI GN | S PREPARED.
GECSYSTEM S EXPERIENCE | N SI M LAR PROJECTS SHOAS THAT ON-SI TE TREATMENT | S FEASI BLE.

FOR COST ESTI MATI NG PURPCSES, | T HAS BEEN ASSUVED THAT ON-SI TE TREATMENT IS A FEASI BLE REMVEDI AL
OPTION. IT IS NOTED, HONEVER, THAT DESPI TE THE AVO DANCE OF THE HI GH COST OF CFF- Sl TE DI SPOSAL,
THE ESTI MATED COST OF ON-SI TE TREATMENT |'S STILL RELATIVELY HGH TH S IS DUE PRIMARILY TO THE
DURATI ON OF | MPLEMENTATI ON.  THE ESTI MATED COSTS ASSCOCI ATED W TH EXCAVATI ON AND ON- SI TE
TREATMENT ARE SHOM I N TABLE 12.

7.1.1.3 I NSITU TREATMENT

TH'S OPTI ON | NCLUDES | N-SI TU PHYSI CAL ANDY OR CHEM CAL TREATMENT TO FI X THE CHROM UM AND ARSEN C
IN SOL TO THE EXTENT THAT I T WOULD NOT' ACT AS A SOURCE TO GROUND WATER CONTAM NATION. THE

SI MPLEST | N-SI TU TREATMENT METHOD WOULD BE LEACH NG THE SO L W TH WATER AND EXTRACTI NG AND
TREATI NG THE LEACHATE. |F TH S METHOD WERE CHOSEN, THE PAVEMENT WOULD HAVE TO BE REMOVED TO



ALLONV WATER TO PERCOLATE THROUGH THE CONTAM NATED SO L AND LEACH THE CHROM UM

PREVI QUS LABORATORY LEACHABI LI TY STUDIES (1 T/ D APPOLONI A, MAY 1984) HAVE SHOMWN THAT UNDER ACI DI C
CONDI TIONS (PH = 5.0), A MAXIMUM OF 2.8 PERCENT CHROM UM | S RECOVERABLE. THESE RESULTS HAVE
ALSO | NDI CATED THAT MOST OF THE CHROM UM IN THE SO L IS IN THE CR(II1l1) FORM  THE TRI VALENT
FORVB OF CHROM UM ARE MORE STABLE, LESS SOLUBLE, AND LESS MOBI LE THAN THE HEXAVALENT FORVES.
THEREFORE, |F I N-SI TU LEACH NG WAS PERFORVED W TH A NEUTRAL PH SCLUTI ON (WATER), LOMNER CHROM UM
RECOVERY WOULD BE EXPECTED. CONSI DERI NG THE LEACH NG CHARACTERI STI CS COF TRI VALENT CHROM UM AND
OPERATI ONAL CONSTRAI NTS, | N-SI TU LEACH NG DCES NOT APPEAR TO BE AN EFFI CI ENT MEANS OF

REMEDI ATI ON.

OTHER OPTI ONS | NCLUDE | NJECTI ON OF COVPQOUNDS | NTO THE SO L TO CHEM CALLY FI X THE CHROM UM AND
ARSENIC IN SO L. TH'S OPTION I S GENERALLY MORE EFFECTI VE | N HOMOGENEQUS, SATURATED AQUI FER
SYSTEMS OF H GH PERVEABI LI TY. G VEN THE COVPLEX STRATI GRAPHY AND DI SCONTI NUI TY CF PERVEABLE
STRATA AT THE SITE, TH S TYPE OF I N-SI TU TREATMENT | S JUDGED TO BE | NEFFECTI VE AND HAS NOT BEEN
CONSI DERED FURTHER

7.1.1.4 PARTI AL EXCAVATI ON AND OFF- SI TE DI SPCSAL

PARTI AL EXCAVATI ON | S ANOTHER VI ABLE ALTERNATI VE TO CONTROL CONTAM NATED SO L AT THE SI TE.
BASED ON PREVI QUS SI TE | NVESTI GATI ONS, THE AREAS OF SO L CONTAI NI NG MORE THAN 130 M KG OF
CHROM UM AND 15 M& KG OF ARSENI C HAVE BEEN | DENTI FIED I N FI GURE 11 OF THE D APPOLONI A (1984)
REPORT. THESE AREAS CENTER AROCUND BCORINGS S-4, S5, AND S-8 AND SAMPLI NG LOCATIONS G 5, G 10,
AND G 11. THE LOCATI ONS OF THESE BCORI NGS AND SAMPLI NG LOCATI ONS ARE SHOMN I N FIGURE 11. THE
130 MF KG CR CONCENTRATI ON WAS CHOSEN BECAUSE | T ENABLED AREAS W THI N THE 100 MJ KG SO L
CONTAM NATI ON BOUNDARY TO BE ADDRESSED W THOUT COMPLETE SO L REMOVAL. I T IS NOTED THAT THE
AREAL EXTENT OF ARSENI C CONTAM NATI ON GENERALLY CO NCI DES W TH THAT OF CHROM UM ( FI GURE 11).
BASED ON A DEPTH OF CONTAM NATI ON OF 2 FEET, PARTI AL EXCAVATI ON WOULD RESULT | N AN ESTI MATED
SO L VOLUME CF ABQUT 3,300 CuBI C YARDS. THE ESTI MATED COSTS ASSOCI ATED W TH | MPLEMENTATI ON OF
TH' S OPTI ON ARE SUMVARI ZED | N TABLE 12.

7.1.1.5 CONTAI NMVENT

THE S| MPLEST METHOD OF CONTAI NVENT | S TO PROVI DE SURFACE PAVI NG OVER THE AREAS KNOM TO CONTAI N
GREATER THAN 100 MY KG OF CHROM UM AND 15 MJ KG OF ARSENI C. THE SURFACE PAVI NG OR CAPPI NG WOULD
PREVENT | NFI LTRATI ON OF SURFACE WATER THRQUGH THE CONTAM NATED SO L AND CONSEQUENTLY M NIM ZE OR
ELI M NATE THE LEACH NG OF CHROM UM | NTO GROUND WATER.  SURFACE PAVI NG HAS BEEN | NSTALLED AT THE
SITE I N VARI QUS PHASES SI NCE 1979. THE PRESENT EXTENT OF SURFACE PAVING IS SHOM I N FI GURE 2.
COVPARI SON W TH THE AREA OF NEAR- SURFACE SO L CONTAM NATI ON DEMONSTRATES THAT THE LARGE MAJORI TY
OF CHROM UM CONTAI NI NG SO LS ARE LOCATED BENEATH THE PAVED AREA. NAI NTENANCE OF THE | NTEQRI TY
OF THE EXI STING CAP |'S AN ESSENTI AL COVPONENT COF EFFECTI VE CONTAI NVENT PRI OR TO | MPLEMENTATI ON
OF A PERVANENT REMEDY. APPROXI MATELY 3 PERCENT COF THE CONTAM NATED SO L AREA |'S NOT CURRENTLY
PAVED. RECOMVENDATI ONS CONCERNI NG THESE REMAI NI NG UNPAVED AREAS ARE PRESENTED | N SECTION 7. 2.

OTHER METHODS OF CONTAI NVENT | NCLUDE PHYSI CAL BARRI ERS, SUCH AS SLURRY, SHEET PILE, OR CHEM CAL
GROUT CUTCFF WALLS; OR HYDRAULI C BARRI ERS, SUCH AS EXTRACTI ON/ | NJECTI ON SYSTEMS. THESE OPTI ONS
ARE ADDRESSED FURTHER | N RELATI ON TO PLUVE CONTRCL I N SECTION 7. 1. 2.

7.1.1.6 NO ACTION

TH' S OPTI ON ALLOAS THE CONTAM NATED SO L TO REVMAIN I N PLACE, UNREMEDI ATED. | MPLEMENTATI ON OF
THE NO ACTION OPTION IS TYPI CALLY COVBI NED W TH OTHER CONTROL MEASURES | F GROUND WATER

CONTAM NATION IS OF CONCERN.  ALSO, THE NO ACTI ON CPTI ON REQUI RES EXTENSI VE MONI TORI NG TO
EVALUATE THE POTENTI AL | MPACT OF RESI DUAL SO L CONTAM NATI ON ON THE ENVI RONVENT.  GROUND WATER
MONI TORI NG DATA, GENERATED SI NCE 1981, HAVE | NDI CATED SOVE | MPROVEMENT | N WATER QUALI TY,
PRIMARILY I N CFF-SI TE AREAS. APPLI CATI ON CF THE NO ACTI ON ALTERNATI VE TO THE ENTI RE SI TE WOULD,
HOMNEVER, REQUI RE FURTHER EVALUATI ON OF THE POTENTI AL | MPACT ON GROUND WATER QUALI TY AND THE

ENVI RONMVENT, AS DESCRI BED I N SECTI ON 7. 3.

7.1.2 PLUVE CONTRCL

PLUME CONTROL MEASURES WOULD BE DESIGNED TO LIM T THE M GRATI ON OF THE DI SSOLVED CONSTI TUENTS
VWH LE GRADUALLY REMEDI ATI NG EXI STI NG CONTAM NATI ON.  THE ALTERNATI VES CONSI DERED FOR SCREENI NG



ARE AS FOLLOWS:

. PHYSI CAL CONTAI NIVENT
. I N-SI TU TREATMENT
. HYDRAULI C CONTRCL
. ELECTRCKI NETI C TREATMENT
. NO ACTI ON.
7.1.2.1 PHYSI CAL CONTAI NIVENT

PHYSI CAL CONTAI NVENT MEASURES | NCLUDE SLURRY CUTOFF WALLS, SHEET PILES, AND GROUT CURTAINS. THE
MOST COMMON METHOD OF PHYSI CAL CONTAI NMENT FCOR PLUME CONTROL |'S THE CONSTRUCTI ON OF SLURRY
CUTOFF WALLS. THI'S CPTION, PER SE, DCES NOT REMEDI ATE THE AQUI FER, HOWEVER, THE CONTAM NANTS
ARE CONTAI NED. A SLURRY CUTCFF WALL |'S CONSTRUCTED BY EXCAVATI NG A CONTI NUQUS, NARROW TRENCH
WH CH IS KEPT FI LLED W TH BENTONI TE SLURRY TO STABI LI ZE THE SI DES OF THE EXCAVATI ON. THE TRENCH
I'S BACKFI LLED WTH A M XTURE OF EXCAVATED SO L AND BENTONI TE AS TRENCHI NG PROGRESSES.

BACKFI LLI NG DI SPLACES THE SLURRY, WHI CH IS RECYCLED. THE SLURRY WALL ACTS AS A BARRI ER TO
LATERAL GROUND WATER FLOW I F THE ZONE OF CONTAM NATI ON | S COVPLETELY CONTAI NED.  OTHERW SE,
HYDRAULI C CONTROL MUST BE | NI TI ATED TO PROVI DE ADEQUATE CONTAI NMVENT.  FLOW BENEATH THE WALL IS
RESTRI CTED BY ElI THER KEYI NG THE WALL | NTO A LOW PERVEABI LI TY STRATUM CR BY HYDRAULI C CONTRCL.
AS DI SCUSSED | N SECTION 5.2, TH S CPTI ON HAS BEEN | MPLEMENTED AS AN | NTERI M REMEDI AL MEASURE BY
OWP. OTHER PHYSI CAL CONTAI NVENT MEASURES, SUCH AS SHEET PI LES AND GROUT CURTAI NS, HAVE NOT,
THEREFORE, BEEN CONSI DERED FURTHER

7.1.2.2 I N-SI TU TREATMENT

TH' S TECHNOLOGY | NVOLVES THE PASSAGE OF A TREATMENT AGENT THROUGH THE CONTAM NATED AQUI FER,
USUALLY BY PUMPI NG ANDY OR | NJECTI ON.

THE EFFECTI VENESS COF THI S CPTI ON DEPENDS PRI MARI LY ON THE PERVEABI LI TY OF THE CONTAM NATED

MEDI UM THE CONTI NU TY OF THE WATER- BEARI NG ZONE, AND THE DEGREE OF BONDI NG OF CHROM UM TO SO L
PARTI CLES. I N-SI TU TREATMENT BY THIS METHCD | S NOT A PROVEN TECHNOLOGY, PARTI CULARLY | F

CONSI DERED FOR APPLI CATI ON TO CHROM UM FI XATI ON | N LARGE AREAS. RESEARCH RELATED TO APPLI CATI ON
OF TH'S TECHNOLOGY | S UNDERWAY, AND | F FUTURE DATA SHOW PROM SI NG RESULTS, | TS APPLI CATI ON TO
THE CWP SI TE COULD BE RECONSI DERED. AT THI S TI ME, HOMEVER, | N-SI TU TREATMENT BY CHEM CAL

FI XATI ON HAS NOT BEEN CONSI DERED FURTHER

7.1.2.3 HYDRAULI C CONTRCL

HYDRAULI C CONTRCL | S AN ACCEPTED AND WELL DOCUMENTED METHOD OF PLUME CONTRCL AND AQUI FER
REMEDI ATION.  THI'S OPTI ON | NCLUDES EXTRACTI ON ANDY OR | NJECTI ON | N ORDER TO PRODUCE A ZONE OF

I NFLUENCE BEYOND WH CH THERE W LL NOT BE SI GNI FI CANT M GRATI ON OF CONTAM NANTS.  EXTRACTED
GROUND WATER |'S REPLEN SHED BY CONTAM NANT- FREE GROUND WATER, RESULTI NG I N A GRADUAL REDUCTI ON
I' N CHROM UM CONCENTRATI ONS.

CONSI DERI NG THE CHROM UM | SOCONCENTRATI ONS SHOM | N FI GURES 12, 13, AND 14, THE APPLI CATI ON COF
HYDRAULI C CONTRCL | S BELI EVED TO BE RELEVANT TO THE FOLLOW NG GEOGRAPHI C AREAS:

. NEAR THE RETORTS
. NEAR THE EASTERN S| TE BOUNDARY
. OFF SI TE TO THE SQUTHEAST.

THE GROUND WATER QUALI TY DATA HAVE SHOWN THAT CHROM UM CONCENTRATIONS ARE HHGHER IN ZONE 1 I N
THE RETORT AREA THAN I N OTHER LOCATI ONS. TO PREVENT CHROM UM M GRATI ON FROM THE RETORT AREA TO
DOMNGRADI ENT LOCATI ONS, | NTERCEPTI ON OF THE PLUVE BY TRENCHES OR LARCGE DI AVETER RECOVERY VELLS
HAS BEEN CONSI DERED. BOTH OF THESE METHCDS COULD PROVI DE A BARRI ER TO CHROM UM M GRATI ON W THI N
THEI R RESPECTI VE RADI I OF I NFLUENCE. TRENCHES ARE TYPI CALLY MORE EFFECTI VE WATER- BEARI NG ZONES
WH CH ARE NOT VERY CONDUCTI VE AND LACK HYDRAULI C CONTI NUI TY; HOWNEVER, THE PRESENCE OF WOCD
PRESERVI NG FACI LI TIES I N THE RETORT AREA PRECLUDES THE | NSTALLATI ON OF A TRENCH. ~ AS DESCRI BED
I'N SECTION 5.3, A LARGE-DI AMETER RECOVERY WELL, WELL OWP-18, WAS | NSTALLED NEAR THE RETORT AREA
AS AN | NTERI M REMEDI AL MEASURE.

PLUME CONTRCL NEAR THE EASTERN SI TE BOUNDARY HAS ALSO BEEN CONSI DERED | N ORDER TO PREVENT



OFF-SI TE M GRATION.  AS DESCRIBED I N SECTION 5.2, TH'S OPTI ON | NCLUDES EXTRACTI ON FROM WELL HL-7
AND HAS BEEN | MPLEMENTED AS AN | NTERI M REMEDI AL MEASURE. | N ADDI TI ON TO EXTRACTI ON FROM WELL
HL-7, PUMPI NG FROM THE DOANGRADI ENT SI DE OF THE SLURRY WALL WOULD CONTAI N ANY CONTAM NATI ON

WH CH MAY HAVE PASSED THE BARRI ER AND ACTS AS A SOURCE COF OFF-SI TE CONTAM NATI ON:

OFF- SI TE REMEDI ATI ON HAS BEEN CONSI DERED BECAUSE OF THE PRESENCE OF CHROM UM I N SOVE OFF- SI TE
VELLS IN THE PAST. OFF-SI TE REMEDI ATI ON HAS BEEN EVALUATED | N SOME DETAIL (GECSYSTEM APRIL
1987) AND | S NOT BELI EVED TO BE NECESSARY AT THIS TIME. TH'S JUDGEMENT | S BASED ON CURRENT
GROUND WATER QUALITY AND THE TREND OF | MPROVI NG WATER QUALI TY I N OFF-SI TE AREAS AS A RESULT CF
THE | NTERI M REMEDI AL MEASURES | MPLEMENTED NEAR THE EASTERN SI TE BOUNDARY. | T SHOULD BE NOTED,
HOMNEVER, THAT FUTURE MONI TORI NG AND NEW REGULATI ONS MAY DI CTATE RECONSI DERATI ON OF OFF- SI TE
REMEDI ATI ON.

HYDRAULI C CONTROL MEASURES VWH CH | NVOLVE THE EXTRACTI ON OF CONTAM NATED GROUND WATER REQUI RE AN
ENVI RONMVENTALLY- ACCEPTABLE AND COST- EFFECTI VE METHOD OF HANDLI NG THE EXTRACTED WATER.  AS

PREVI QUSLY MENTI ONED, THE MAJORI TY OF THE EXTRACTED CHROM UM CONTAI NI NG WATER | S RECYCLED BACK
I NTO CWP' S WOCD PRESERVI NG OPERATI ONS;  THEREFORE, NO SPECI AL HANDLI NG | S REQUI RED.  EXCESS
CONTAM NATED WATER MUST, HOWEVER, BE TREATED PRI CR TO DI SCHARGE. SECTION 7.1.3 SUMWAR ZES THE
ALTERNATI VE TREATMENT PROCESSES CONSI DERED TO ACHI EVE ACCEPTABLE EFFLUENT QUALI TY.

7.1.2. 4 ELECTRCKI NETI C PHENOVENA

ELECTRCKI NETI C PHENOVENA REFERS TO THOSE METHCDS BY WHI CH M GRATI ON OF DI SSOLVED CONTAM NANTS I N
GROUND WATER |'S ENHANCED BY THE APPLI CATI ON OF AN ELECTRI C CURRENT. THE METHCDOLOGY | S BASED ON
I NDUCI NG ELECTRI CAL GRADI ENTS TO THE SO L- ELECTROLYTE- WATER SYSTEM RESULTI NG | N DI SPLACEMENT OR
M GRATI ON CF CATI ONS AND ANIONS.  HI STORI CALLY, THI' S TECHNOLOGY HAS ACH EVED SOVE DEGREE OF
SUCCESS | N | NDUCI NG FLOW I N LOW PERMEABI LI TY DI SPERSI VE SO LS. APPLI CATION OF TH S METHOD TO
THE REMOVAL OF | NORGANI C SPECI ES AND DEWATERI NG HAS BEEN DEMONSTRATED BY A NUMBER OF

I NVESTI GATI ONS (M TCHELL AND ARULANANDAN, 1968; GRAY AND M TCHELL, 1967; MEHRAN, 1971).

RECENTLY, THE EPA HAS | NI TI ATED A NUMBER OF PRQJECTS TO TEST THE APPLICABILITY OF TH S
TECHNOLOGY TO FI ELD- SCALE PROBLEMS.  AS THI'S TECHNOLOGY |'S STILL I N THE DEVELOPMENTAL STAGE,
HOMNEVER, | T HAS NOT BEEN CONSI DERED FURTHER FCOR | MPLEMENTATI ON AT THE CWP SI TE.

7.1.2.5 NO ACTION

TH' S OPTI ON ALLOANS THE DI SSOLVED CONTAM NANTS TO M GRATE UNCONTROLLED AND UNREMEDI ATED. THI' S
OPTI ON WOULD RESULT I N AN EXPANSI ON OF THE PLUME | N THE DOANGRADI ENT DI RECTI ON AND WOULD PLACE
POTENTI AL Bl OLOG CAL RECEPTORS AT RI SK.

7.1.3 GROUND WATER TREATMENT TECHNOLOGY ASSESSMENT

AS MENTI ONED I N SECTION 5.0, CWP IS ABLE TO UTI LI ZE EXTRACTED GRCUND WATER | N WOOD PRESERVI NG
OPERATI ONS AT CERTAIN TI MES OF THE YEAR WHEN THE SUPPLY OF EXTRACTED GROUND WATER EXCEEDS
OW' S NEEDS, HOWEVER, TREATMENT | S REQUI RED BEFCRE DI SCHARGE.

THE EVALUATI ON OF THE VARI QUS GROUND WATER TREATMENT TECHNOLOG ES |'S BASED ON A CONTI NUQUS
EXTRACTI ON RATE OF 5 TO 20 GPM FOR SEVEN YEARS, A CHROM UM CONCENTRATI ON OF LESS THAN 10 MJ L IN
THE | NFLUENT, AND A REQUI RED EFFLUENT CONCENTRATI ON OF LESS THAN 0. 05 MY L.

THE TREATMENT TECHNCOLOG ES HAVE BEEN SCREENED ON THE BASI S OF THE FOLLOW NG TECHNI CAL AND
ECONOM C CRI TER A

. PERFORVANCE AND EFFECTI VENESS OF THE TECHNCLOGY.
. PRQJIECTED SERVI CE LI FE.

. DEMONSTRATED RELI ABI LI TY.

. EASE OF | MPLEMENTATI ON.

. SAFETY CONSI DERATI ONS.

. CAPI TAL COSTS.

. OPERATI ON AND MAI NTENANCE COSTS.

THE OPERATI ON AND MAI NTENANCE (O & M COSTS ARE THOSE PCSTCONSTRUCTI ON COSTS NECESSARY TO
MAI NTAI N SATI SFACTORY OPERATI ON OF THE TREATMENT SYSTEM AND THE REQUI RED MONI TORI NG ( TABLE 13).



THE OBJECTI VE OF THE SCREENI NG WAS TO ELI M NATE THOSE TECHNOLOG ES THAT HAVE AN CRDER COF
MAGNI TUDE GREATER COST, BUT DO NOT PROVI DE GREATER ENVI RONVENTAL COR PUBLI C HEALTH BENEFI TS OR
GREATER RELI ABILITY. THE TECHNOLOG ES CONSI DERED FOR SCREENI NG VERE:

. ELECTROCHEM CAL PROCESS.

. CHEM CAL REDUCTI ON AND PRECI PI TATI ON.

. CHEM CAL PRECI PI TATI ON W TH SEDI MENTATI ON OR FI LTRATI ON
. ACTI VATED CARBON ADSORPTI ON.

. I ON EXCHANGE.

. ELECTRCDI ALYSI S.

7.1.3.1 ELECTROCHEM CAL PROCESS

THE ELECTROCHEM CAL PROCESS | NVOLVES PASSI NG CHROM UM CONTAI NI NG GROUND WATER THRQUGH A CELL
CONTAI NI NG CONSUVABLE | RON ELECTRODES WHI CH, I N THE PRESENCE OF AN ELECTRI CAL CURRENT, GENERATE
FERROUS AND HYDROXI DE | ONS. THESE | ONS REACT W TH CHROVATE | ONS I N SCLUTI ON TO PRECI Pl TATE
CHROM C AND FERRI C HYDROXIDES. THI'S PROCESS IS UNI QUE | N THAT NO CHEM CAL ADDI Tl VES ARE

REQUI RED TO GENERATE THE PRECI PI TANT. THE ELECTROCHEM CAL OPERATION IS A " ONCE- THROUGH PROCESS'
REQUI RENG M NI MAL REACTION TI ME. THE THECRY OF OPERATI ON | NVOLVES AN OXI DATI ON- REDUCTI ON

REACTI ON WHEREBY ELECTRONS ARE SUPPLI ED BY AN EXTERNAL ELECTRI CAL SOQURCE REDUCI NG THE METAL | ONS
IN THE ELECTROLYTE TO FORM ELEMENTAL METAL AT THE CATHODE SURFACE. THE EQUI PMENT CONSI STS OF A
REACTCR MCDULE CONTAI NI NG THE ANCDE AND CATHCDE ASSEMBLI ES AND TWD CONTROLLABLE POWER SUPPLI ES.
THE DETAILS OF THI S TECHNOLOGY RELATED TO ELECTRCDE POTENTI ALS, EQUI LI BRI UM OXI DATI O\

REDUCTI ON, AND M XED POTENTI ALS, VOLTAMVETRY, AND ELECTROCAPI LLARI TY CAPACI TY HAVE BEEN

DESCRI BED | N THE LI TERATURE (AHMED, 1979; PEMSLER AND RAPPAS, 1979; AYRES AND FEDKIW 1983; AND
DEAN, ET AL., 1972). MORE SPECI FI C | NFORVATI ON ON OPERATI ON OF ELECTROCHEM CAL PROCESS UNITS | S
PRESENTED I N SECTION 7. 2. 4.

ELECTROCHEM CAL TREATMENT HAS BEEN USED FOR MANY YEARS IN THE M NI NG AND UTI LI TY | NDUSTRI ES AND
IS A PROVEN TECHNOLOGY FOR REMOVI NG HEXAVALENT CHROM UM FROM WASTEWATER. THE ELECTROCHEM CAL
TREATMENT PROCESS, THEREFCORE, |S CAPABLE OF REMOVI NG HEXAVALENT CHROM UM FROM GROUND WATER
EXTRACTED AT THE CWP SI TE. THE SALI ENT FEATURES OR THE ELECTROCHEM CAL PROCESS PERTI NENT TO THE
OWP SI TE ARE SUMVARI ZED | N TABLE 13. REMOVAL EFFI G ENCY OF THE ELECTROCHEM CAL PROCESS FOR
CHROM UM | S DEMONSTRATED | N TABLE 14.

THE ADVANTAGES OF THE ELECTROCHEM CAL PROCESS ARE AS FOLLOWE:

. REDUCES THE CR(VI) CONTENT OF GROUND WATER TO EPA COMPATI BLE LEVELS.
. VERY LOW OPERATI NG COSTS.

. NO CONSUVABLE REAGENTS REQUI RED FOR CPERATI ON

. REQUI RES LI TTLE FLOOR SPACE AND CPERATCR ATTENTI ON.

. ELI M NATES THE CONVENTI ONAL CHEM CAL PRECI Pl TATI ON PROCESS.

THE OPERATI NG COSTS FOR ELECTRCDE CONSUMPTI ON, POMNER, AND ACI D FOR THE ELECTROCHEM CAL UNI T ARE
ESTI MVATED AT ABQUT 10 CENTS PER 1,000 GALLONS OF GROUND WATER TREATED. AT THE ANTI Cl PATED FLOW
RATE OF 20 GPM THE OPERATI NG COSTS AMOUNT TO ABQUT $1, 000 ANNUALLY. LABOR AND WASTE DI SPCSAL
COSTS FOR THE ELECTROCHEM CAL PROCESS ARE ESTI MATED TO BE ABOUT $50 PER DAY.

7.1.3.2 CHEM CAL REDUCTI ON AND PREC! PI TATI ON

THE MOST CONVENTI ONAL METHCD FOR THE REMOVAL OF CHROM UM IS REDUCTI ON OF THE HEXAVALENT CHROM UM
TO THE TRI VALENT STATE, FOLLOWNED BY PH ADJUSTMENT TO FORM | NSCLUBLE CARBONATES OR HYDROXI DES

WH CH CAN BE REMOVED AS SLUDCGES. SOVE COVMON REDUCI NG AGENTS | NCLUDE GASEQUS SULFUR DI OXI DE,
SODI UM BI SULFI TE OR METABI SULFI TE, AND FERRQUS SULFATE. | N THE REDUCTI ON OF HEXAVALENT CHROM UM
TO TR VALENT CHROM UM USI NG SULFUR DI OXI DE, THE OXI DATI ON STATE OF CHROM UM CHANGES FROM +6 TO
+3 (CR 1S REDUCED) AND THE OXI DI ZATI ON STATE OF SULFUR | NCREASES FROM +2 TO +3 (S | S OXI Dl ZED).

2H2CRO4 + 3SR + 3H2O ---
CR2 (SO4) 3 + 5H20

SULFUR DI OXIDE IS SUPPLI ED AS A GAS AND FED I NTO THE CHROVE REDUCTI ON TANK AS LI QUI D THROUGH A
VACUUM EDUCTOR- TYPE OF SULFONATCR.  THE SULFONATOR |'S CONTRCLLED BY AN OXI DATI ON REDUCTI ON
POTENTI AL (ORP) PROBE MEASURI NG FREE SULFI DES | N THE CHROVE REDUCTI ON TANK. M XING I S USUALLY



REQUI RED TO | MPROVE CONTACT BETWEEN THE REDUCTI ON AGENT AND THE GROUND WATER.  REACTI ON TI MES
VARY W TH REDUCI NG AGENTS, TEMPERATURE, PH, AND CONCENTRATI ON; HONEVER, REDUCTI ON TI MES ARE ON
THE ORDER OF M NUTES.

REDUCTI ON OF HEXAVALENT CHROM UM REQUI RES PH ADJUSTMENT, NORVALLY W TH SULFURI C ACID, TO A PH CF
APPROXI MATELY 2 TO 3. WHEN SULFUR DI OXIDE | S USED AS THE REDUCI NG AGENT, SULFONATCORS MJST BE
USED TO COMBI NE SULFUR DI OXI DE W TH WATER TO FORM SULFUROUS ACI D. THE SULFURQUS ACI D REACTS

W TH CHROM UM TO FORM CHROM C SULFATE. OTHER REDUCI NG AGENTS ARE ADDED AS SCOLIDS OR AS

SOLUTI ONS. THE CHEM CAL REDUCTION IS FOLLONED BY ALKALI NE ADDI TI ON, WHI CH RESULTS I N

PRECI PI TATI ON CF CHROM UM HYDROXI DE.

CHEM CAL REDUCTI ON FOLLOWED BY PRECI PI TATI ON REQUI RES SEVERAL PROCESS STEPS, CONSUMES CHEM CAL
ADDI TI VES FOR PH ADJUSTMENT AND THE REDUCTI ON REACTI ON, AND GENERATES A SLUDGE THAT MJST BE

DI SPOSED OF AN AUTQVATED SYSTEM COULD BE PROVI DED TO CARRY OUT THESE CPERATI ONS, HOWEVER, SOME
OPERATCOR ATTENTI ON WOULD BE REQUI RED. CHEM CAL REDUCTI ON CAN BE CARRI ED QUT USI NG S| MPLE,
READI LY AVAI LABLE EQUI PMENT AND REAGENTS.

CHEM CAL REDUCTI ON |'S USED PRI MARI LY FOR THE REDUCTI ON OF HEXAVALENT CHROM UM MERCURY, AND LEAD
AND IS A VELL TESTED AND DOCUMENTED METHOD OF TREATMENT FOR THESE METALS. DUE TO I TS DOCUMENTED
APPLI CABI LI TY, LABORATCRY AND PI LOT- SCALE TESTS NMAY NOT BE REQUI RED TO DETERM NE APPRCPRI ATE
CHEM CAL FEED RATES AND REACTOR RETENTI ON TI ME FOCR THE REDUCTI ON OF HEXAVALENT CHROM UM TO

TRI VALENT CHROM UM AT THE CWP SI TE.

THE TOTAL CAPI TAL COSTS FOR CHEM CAL REDUCTI ON, | NCLUDI NG THE COSTS FOR CHEM CAL STORAGE,

FEEDI NG AND M XI NG WERE ESTI MATED TO BE $224, 000 WTH A TOTAL ANNUAL OSM COST OF 5192, 300 (US
EPA, 1978) THESE COST ESTI MATES ARE BASED ON A 20 GPM SYSTEM USI NG THE 1987 ENR CONSTRUCTI ON
COST | NDEX.

7.1.3.3 CHEM CAL PRECI Pl TATI ON W TH SEDI MENTATI ON CR FI LTRATI ON

TH' S TECHNOLOGY | NVOLVES THE ADDI TI ON OF CHEM CALS TO AN AQUEQUS SOLUTI ON TO COMVBI NE DI SPERSED
PARTI CLES | NTO LARGER AGGLOVERATES WH CH ARE REMOVED DURI NG THE PRECI Pl TATI ON ( SETTLI NG
PROCESS. PRECI PI TATION | S A PHYSI COCHEM CAL PROCESS WHEREBY SOME CR ALL CF A SUBSTANCE I N
SOLUTI ON IS TRANSFORVED | NTO A SOLI D PHASE. CGENERALLY, LIME OR SODI UM SULFIDE |I'S ADDED TO THE
GROUND WATER IN A RAPID M XI NG TANK. THE WATER FLOAS TO A FLOCCULATI ON CHAMBER I N WH CH
ADEQUATE M XI NG AND RETENTI ON TI ME | S PROVI DED FOR AGGLOVERATI ON OF PRECI PI TATI ON PARTI CLES BY
ADDI NG AN AGENT SUCH AS ALUM  AGGELOVERATED PARTI CLES ARE SEPARATED FROM THE LI QUI D PHASE BY
SETTLI NG I N A SEDI MENTATI ON CHAMBER ANDY OR BY OTHER PHYSI CAL PROCESSES SUCH AS FI LTRATI ON

PRECI PI TATION | S APPLI CABLE TO THE REMOVAL OF MOST METALS FROM WASTEWATER | NCLUDI NG ZI NC,

CADM UM CHROM UM CCPPER, FLUCRI DE, LEAD, MANGANESE, AND MERCURY. CYAN DE AND OTHER | ONS I N
THE WASTEWATER MAY ALSO COWPLEX W TH METALS, MAKI NG TREATMENT BY PREC!I Pl TATI ON LESS EFFI Cl ENT.
PRECI PI TATI ON | S NON- SELECTI VE | N THAT COMPQUNDS OTHER THAN THOSE TARGETED MAY BE REMOVED. BOTH
PRECI PI TATI ON AND FLOCCULATI ON ARE NONDESTRUCTI VE AND GENERATE A LARCGE VOLUME OF SLUDGE VH CH
MJST BE DI SPCSED. THE TECHNOLOGY IS, HOMNEVER, CONSI DERED TO BE POTENTI ALLY APPLI CABLE TO THE
TREATMENT OF CHROM UM CONTAI NI NG GROUND WATER AT THE SI TE.

PRECI PI TATI ON AND FLOCCULATI ON POSE M NI MAL HEALTH AND SAFETY HAZARDS TO FI ELD WORKERS. THE
ENTI RE SYSTEM | S OPERATED AT NEAR AMBI ENT CONDI TI ONS, ELI M NATI NG THE DANGER OF H GH
PRESSURE/ H GH TEMPERATURE OPERATI ON.  WHI LE THE CHEM CALS EMPLOYED ARE OFTEN SKI N | RRI TANTS,
THEY CAN BE HANDLED IN A SAFE MANNER

ARUMU GAM (1976) STUDI ED HYDROXI DE PRECI PI TATI ON FOR THE RECOVERY OF CHROM UM FROM SPENT TAN
LIQUOR  TH' S PREC Pl TATI ON PROCESS WAS THE LEAST EXPENSI VE METHOD FOR THE REMOVAL AND RECOVERY
OF CHROM UM USI NG LI ME AND AT AN OPTI MUM PH OF 6.6, THE REMOVAL OF CHROM UM EXCEEDED 98
PERCENT. THE PRECI Pl TATED CHROM UM HYDROXI DE | S SEPARATED BY SETTLING FILTERED, AND

REDI SSOLVED | N SULFURI C ACI D TO FORM CHROM UM SULFATE WH CH CAN BE RECYCLED FOR FURTHER TANNI NG
THE USE OF LI ME WAS MORE ECONOM CAL THAN THE USE OF OTHER ALKALI NES (NACH, NA2COB, AND NHAQOH) .
THE USE OF LI ME SOFTENI NG AND COAGULATI ON, USI NG ALUM FOR REMOVAL OF SUCH HEAVY METALS AS
CR(111) AND CR(V1), HAS BEEN | NVESTI GATED BY THE EPA (US EPA, 1978).

FOR A 20 GPM CHROM UM REMOVAL SYSTEM THE EQUI PMENT COST | S ESTI MATED TO BE $50, 000
( EPA/ 625/ 6- 85/ 006, UPDATED TO 1987 USI NG THE ENR CONSTRUCTI ON COST | NDEX). A TOTAL CHEM CAL



COST OF $4.80 PER 1,000 GALLONS IS ESTI MATED FOR TH S PRECI Pl TATI ON PROCESS TO ACH EVE AN
EFFLUENT CONTAI NI NG LESS THAN 0.05 ML OF CHROM UM THE ANNUAL O8M COST | S ESTI MATED TO BE
$64, 000 WTH A TOTAL CAPI TAL COST OF $192, 000.

7.1.3.4 ACTI VATED CARBON ADSCORPTI ON

CHROMATES CAN BE EFFECTI VELY REMOVED FROM GROUND WATER BY PASSI NG THE CHROMVATE- CONTAI NI NG GROUND
WATER THROUGH A COLUMN PACKED W TH ACTI VATED CARBON (YOSHI DA, ET AL., 1977). HUANG AND WJ
(1975) FOUND THAT THE REMOVAL OF CR(Vl) BY CALCI NATED CHARCOAL WAS MOST S| GNI FI CANT AT LOW PH
AND FOR LOW I NI TIAL CR(VI) CONCENTRATI ONS. LANDRI GAN AND HALLOWELL (1975) DEMONSTRATED THAT
ACTI VATED CARBON COULD BE USED BY SMALL PLATI NG FACI LI TI ES FOR REMOVAL OF CHROM UM HUANG AND
WJ (1975) STUDI ED THE EFFECT OF PH ON CR(I111) AND CR(VI)

ADSCRPTI ON BY FI LTRASCRB 400 ACTI VATED CARBON. CR(VI) WAS AT LEAST TWCE AS ADSORBABLE AS
CR(111). THE OPTI MUM PH FOR ADSORPTI VE REMVAL WAS 5.5 TO 6.0 FOR CR(VI) AND 5.0 FOR CR(I11).

GRANULAR ACTI VATED CARBON (GAC) |'S USUALLY PREFERRED SINCE | T CAN BE CHEM CALLY REGENERATED AND
REUSED. PONDERED ACTI VATED CARBON (PAC) 1S LESS EXPENSI VE, BUT | T CAN ONLY BE USED ON A
ONCE- THROUGH BASI S.

ACTI VATED CARBON W LL ADSCRB HEXAVALENT CHROM UM AND MANY METALS COVPLEXED I N ORGANIC FORM  THE
ADSCRPTI VE CAPACI TY DEPENDS ON THE CARBON PORE SI ZE, SCLUTION PH, AND THE | NI TI AL AND FI NAL
CONCENTRATI ONS OF THE METAL(S). ACTI VATED CARBON ADSORPTI ON |'S CONSI DERED TO BE AN APPLI CABLE
TECHNOLOGY FOR THE REMOVAL OF CR(VI) FROM GROUND WATER AT THE CWP SITE. | N PARTI CULAR

ACTI VATED CARBON ADSORPTI ON SHOWS CONSI DERABLE PROM SE FOR REMOVI NG LOW CONCENTRATI ONS COF

CHROM UM (IN THE RANCE OF 1 TO 2 , MJ L) RENMAI NI NG AFTER OTHER TREATMENT METHCDS SUCH AS

PRECI PI TATI ON, CEMENTATI ON, ETC. RECGENERATI ON OF THE SPENT CARBON | S PCSSI BLE WTH THE USE COF
CAUSTI C SCLUTI ON.

THERE ARE A NUMBER OF CPERATI ONAL CONSI DERATI ONS, HOWNEVER, THAT MAKE CARBON ADSCRPTI ON AN
I NAPPROPRI ATE CHO CE AS A TREATMENT OPTI ON FOR GROUND WATER CONTAI NI NG CR(M'), AS DI SCUSSED
BELOW

. ON THE CARBON SURFACE, CR(VI) IS PARTIALLY REDUCED TO CR(I11) WH CH DCES NOT ADSCRB
WELL ON CARBON

. THE MAXI MUM ADSORPTI ON OF CR(VI) OCCURS AT A PH OF APPROXI MATELY 2.5. AT LOMER PH
VALUES, THE CR(VI) |'S REDUCED TO CR(111); AT H GHER PH VALUES, THE ADSORPTI ON OF
CR(VI) DECREASES RAPI DLY.

. CR(VI) CAN BE STRI PPED FROM THE CARBON W TH A CAUSTI C SCLUTION. REMOVAL OF CR(VI)
CAN THEN BE ACCOWPLI SHED BY CHEM CAL ADDI TI ON AND PH ADJUSTMENT IN A M XI NG VESSEL,
HOMNEVER, A CHROM UM CONTAM NATED SLUDCE |'S GENERATED.

A CARBON ADSORPTI ON SYSTEM W TH CAUSTI C REGENERATI ON COULD BE DESI GNED TO REMOVE CR(VI) FROM
GROUND WATER AT THE SITE, BUT CR(II1) WOULD NOT BE REMOVED BY TH S METHOD. ALTHOUGH I T IS TRUE
THAT H GHER CONCENTRATIONS OF CR(111) IN THE EFFLUENT CAN BE TOLERATED, FOR CERTAI N METHCDS OF
TREATED WATER DI SCHARCGE, LOWER CONCENTRATIONS OF CR(I11) ARE ADVANTAGEQUS. CERTAIN EQUI PMENT
AND CHEM CALS ARE NEEDED TO CARRY QUT PH ADJUSTMENT OF THE GROUND WATER AND | N THE ADSCORPTI ON
OPERATI ON.

TYPI CAL CAPI TAL AND O&M COSTS ARE PRESENTED | N TABLE 13. ADDI TI ONAL EQUI PMENT, CONTRCLS, AND
CHEM CALS WOULD BE REQUI RED FOR CARBON RECGENERATI ON, WH CH | S PREFERRED OVER A NONREGENERATI ON
APPRCACH, TO M NIM ZE THE COST OF CARBON REPLACEMENT CONTAM NATED CARBON DI SPCSAL. HONEVER, EVEN
W TH THE USE OF CARBON REGENERATI ON, DI SPOSAL OF CHROM UM CONTAM NATED SLUDGE AND SOMVE SPENT
CARBON WOULD BE NECESSARY. FOR THE REASONS STATED ABOVE, CARBON ADSCORPTI ON WOULD NOT BE A

COsT- EFFECTI VE OPTI ON FOR THE REMOVAL OF CHROM UM FROM GROUND WATER AT THE SI TE.

7.1.3.5 1 ON EXCHANGE
THE | ON EXCHANGE PROCESS FOR CHROM UM REMOVAL IS SIM LAR I N CPERATI ON TO THE CARBON ADSCRPTI ON

SYSTEM DI SCUSSED I N SECTION 7. 1. 3.4, WASTEWATER IS PASSED THROUGH A BED OF | ON EXCHANGE RESI N,
WH CH CONTAI NS ACTI VE | ONI C FUNCTI ONAL GROUPS.  CHROM UM | ONS ARE EXCHANGED AND REMOVED FROM THE



RESI N AND THEN SEPARATED BY PH ADJUSTMENT AND PRECI PI TATION. | ON EXCHANGE | S A PROCESS WHEREBY
THE MOBI LE | ONS ARE REMOVED FROM THE GROUND WATER PHASE BY BElI NG EXCHANGED W TH RELATI VELY

| MMOBI LE | ONS HELD BY THE | ON EXCHANGE MATRI X (WEBER, 1972). THE REMOVAL OF CHROM UM DEPENDS
PRI MARI LY ON THE VALENCE OF THE CHROM UM | ON, THE TYPE OF RESIN, AND THE CHROM UM CONCENTRATI ON
IN GROUND WATER. THE CHROVATE- DI CHROVATE PAI R OF DI VALENT ANI ONS PRESENTS A DI FFERENT CASE. IN
ALKALI NE SOLUTI ONS, HEXAVALENT CHROM UM EXI STS | N SOLUTI ON AS THE CHROVATE | ON CRO4. AS PH
DROPS BELOW 6, CHROVATE | ONS CONDENSE TO FCRM DI CHROVATE | ONS CR2072 BOTH | ONS APPEAR TO BE HELD
SELECTI VELY OVER COMMON MONOVALENT AN ONS.

(R4N) 2, CR2O72 + 2NACH - ---
(R4N)2, (CRO) 4 + NA2CRO4+H20

TH' S REVERSI BILITY IS USED | N REMOVI NG HEXAVALENT CHROM UM FROM GROUND WATER

GROUND WATER ENTERS THE TOP OF THE RESI N COLUMN UNDER PRESSURE, PASSES DOWMARD THROUGH THE
RESI N BED, AND |'S REMOVED AT THE BOTTOM WHEN THE RESIN CAPACI TY |'S EXHAUSTED, THE COLUWN IS
BACKWASHED TO REMOVE TRAPPED SCLI DS AND THEN REGENERATED.  SUSPENDED SOLI DS | N THE FEED STREAM
SHOULD BE LESS THAN 50 M3 L TO PREVENT PLUGGE NG THE RESINS. THE CATI ONI C EXCHANGE RESIN IS
REGENERATED W TH A STRONG ACI D, SUCH AS SULFUR C ACI D OR HYDROCHLORI C ACID.  SCDI UM HYDROXI DE | S
A COWDONLY USED REGENERANT FOR ANI ON EXCHANGE RESIN.  TH S PROCESS CAN TAKE PLACE | N SEPARATE
EXCHANGE OCLUWNS ARRANGED | N SERIES, OR BOTH RESI NS CAN BE M XED I N A SI NGLE REACTOR (ELZEL AND
TSENG, 1984).

FOR THE REDUCTI ON OF CR(VI) AND CR(I111), BOTH ANI ONI C AND CATI ONl C EXCHANGE RESI NS MJUST BE USED.
THE GROUND WATER | S FI RST PASSED THROUGH A CATI ON EXCHANGER WHERE THE PCSI Tl VELY CHARGED | ONS,
SUCH AS CR (VI), ARE REPLACED BY HYDROGEN | ONS. THE CATI ON EXCHANGER EFFLUENT IS THEN PASSED
OVER AN ANl ONI C EXCHANGE RESI N WHERE THE ANl ONS ARE REPLACED BY HYDROXI DE I ONS. THUS, THE
CHROM UM | ONS ARE REPLACED BY HYDROGEN AND HYDROXI DE | ONS THAT REACT TO FORM WATER MOLECULES.

HEXAVALENT CHROM UM CAN BE SUCCESSFULLY RECOVERED USI NG | ON EXCHANGE TREATMENT. BECAUSE OF
FACTORS SUCH AS RESI N CAPACI TY AND THE NUMBER OF TI MES THE RESI N CAN BE REGENERATED, THI S
TECHNOLOGY |'S USUALLY APPLI CABLE ONLY TO THOSE SI TUATI ONS | NVOLVI NG RELATI VELY LOW I NFLUENT
CONCENTRATI ONS.  REMOVAL EFFI G ENCI ES OF 90 TO 99 PERCENT HAVE BEEN REPORTED FCR THE TREATMENT
OF GROUND WATER W TH A CONVENTI ONAL TWD- STAGE EXCHANGER SYSTEM  EVEN H GHER REMOVALS ARE
PCSSI BLE WTH M XED- BED EXCHANGERS.

THE UNNT VOLUME COST FOR STRONG BASE RESINS IS 3 TO 4 TI MES THAT OF STRONG ACID RESINS. THE
H GHER COST OF STRONG BASE RESINS IS DUE TO THE CONSI DERABLY MORE COWPLEX MANUFACTURI NG PROCESS
REQUI RED FOR THE ANI ON RESI NS.

THE ADVANTAGES OF THE | ON EXCHANGE PROCESS ARE:

. SI MPLE, BASIC TYPE OF UNIT W TH EASY MAI NTENANCE.
. BETTER QUALI TY CONTROL DUE TO ELI M NATI ON OF PROCESS VARI ABI LI TY.
. REDUCED WASTE DI SPCSAL COSTS.

| ON EXCHANGE HAS SI M LAR DI SADVANTAGES TO CARBON ADSORPTI ON FOR APPLI CATI ON TO THE TREATMENT OF
GROUND WATER FROM THE SI TE. SPECI FI CALLY, THE | ON EXCHANGE, REGENERATI ON, AND CHROM UM

PRECI Pl TATI ON OPERATI ONS REQUI RE A VAR ETY OF EQUI PMENT, CONTROLS, CHEM CALS, AND LABCR  THESE
| TEMS RESULT I N H GH CAPI TAL AND OPERATI ONAL COSTS. | NCLUDED | N THESE EXPENSES |'S THE H GH COST
OF | ON EXCHANGE RESIN. | F BOTH CR(VI) AND CR(I11) ARE PRESENT |N THE WASTEWATER TWD RESI N BEDS
WOULD BE REQUI RED BECAUSE CR(VI) ABSORBS ON ANl ON RESIN (CR+6 EXI STING AS CRO4-2) AND CR(I11)
ABSCRBS ON CATI ON RESIN. REGENERATI ON AND PRECI Pl TATI ON OF CHROM UM WOULD ALSO BE FURTHER
COVPLI CATED | F BOTH CR(111) AND CR(VI) ARE PRESENT |N THE GROUND WATER  THE MAJOR DI SADVANTAGES
OF TH' S TECHNOLOGY ARE AS FOLLOMG:

. H GH RECGENERATI ON COST.
. FLUCTUATI NG EFFLUENT QUALI TY.
. REQUI RES SUBSTANTI AL FLOOR SPACE.

THE CONSTRUCTI ON COST FOR A SYSTEM CAPABLE OF HANDLI NG 20 GPM | NCLUDI NG A STEEL CONTACT VESSEL,



A RESIN DEPTH OF 6 FEET, HOUSI NG FOCR THE COLUWNS, AND ALL PIPI NG AND BACKWASH FACILITIES, IS
ESTI MATED TO BE $84, 000 WTH AN O&M COST CF $14,000. THE Q&M COST | NCLUDES ELECTRICI TY FOR
BACKWASHI NG AND PERI ODI C REPAI R AND REPLACEMENT COSTS. COSTS FOR REGENERANT CHEM CALS ARE NOT
I NCLUDED BECAUSE THEY VARY DEPENDI NG ON THE CONCENTRATI ONS OF CHROM UM TO BE REMOVED FROM THE
GROUND WATER

7.1.3.6 REVERSE OSMCXSI S

IF A PRESSURE EQUAL TO OR GREATER THAN THE CSMOTI C PRESSURE | S APPLI ED TO THE SOLUTION SIDE OF A
MEMBRANE, THE SOLVENT W LL FLOW ACROSS THE MEMBRANE LEAVI NG A MORE CONCENTRATED SOLUTION.  TH' S
PROCESS IS KNOWN AS REVERSE OSMOSI S, SUFFI CI ENTLY HI GH PRESSURE, USUALLY | N THE RANGE CF 200 TO
400 PSI, WLL FORCE THE SCLVENT QUT OF SOLUTI ON, PRODUCI NG A MORE CONCENTRATED STREAM WH CH MUST
BE TREATED FURTHER OR DI SPCSED COF. | ONS AND SMALL MOLECULES | N GROUND WATER CAN BE SEPARATED
FROM WATER BY TH S TECHNI QUE. THE CONCENTRATED WASTE STREAM REQUI RES ADDI TI ONAL TREATMENT TO
REMOVE OR RECOVER THE CHROM UM

THE BASI C COVMPONENTS OF A REVERSE OSMOSI S UNIT ARE THE MEMBRANE, A MEMBRANE SUPPCORT STRUCTURE, A
CONTAI NI NG VESSEL, AND A H GH PRESSURE PUWMP. THE MEMBRANE AND MEMBRANE SUPPCORT STRUCTURE ARE
THE MOST CRITI CAL ELEMENTS. THE FACT THAT REVERSE OSMOSI S UNI TS CAN BE OPERATED IN SERIES CR IN
PARALLEL PROVI DES SOVE FLEXI BI LI TY I N DEALI NG W TH | NCREASED FLOW RATES OR CONCENTRATI ONS COF

DI SSOLVED SPECI ES.

AVAI LABLE | NFORVATI ON AND EXPERI ENCE |'S LI M TED REGARDI NG THE USE OF REVERSE OSMOSI S FOR GROUND
WATER TREATMENT. A HEXAVALENT CHROM UM REMOVAL EFFI Cl ENCY OF 93.5 PERCENT HAS BEEN REPORTED FCR
AN | NFLUENT CONCENTRATION OF 49.6 MJL (HINDIN, 1968). THE VOLUME OF THE REJECT GENERATED BY
REVERSE OSMCSI S |S ABOUT 10 TO 25 PERCENT OF THE FEED VOLUME. PROVI SI ONS MUST BE MADE TO TREAT
TH' S POTENTI ALLY HAZARDQUS WASTE. PRETREATMENT OF THE SECONDARY EFFLUENT W TH FI LTRATI ON AND
CARBON ADSCRPTI ON | S USUALLY NECESSARY.

A VERY H GH QUALITY FEED IS REQUI RED FOR EFFI Cl ENT OPERATI ON CF A REVERSE CSMOSIS UNIT.  THE
REMOVAL OF | RON AND MANGANESE |'S ALSO NECESSARY TO DECREASE SCALI NG POTENTIAL. THE PH OF THE
FEED SHOULD BE ADJUSTED TO A RANCE OF 4.0 TO 7.5 TO I NHI BIT SCALE FORVATION. THE PRI MARY

LI M TATI ONS OF REVERSE OSMOSI S ARE | TS H GH COST AND THE PROBLEM OF A CONCENTRATED WASTE STREAM
WH CH MUST BE TREATED FURTHER USI NG ANOCTHER TECHNOLOGY. BECAUSE OF THE LOW REMOVAL EFFI CI ENCY
AND HI GH QUALI TY FEED REQUI REMENTS, REVERSE OSMOSI S |'S NOT CONSI DERED TO BE APPLI CABLE TO THE
TREATMENT OF GROUND WATER AT THE CWP SI TE.

THE TOTAL CAPI TAL COST, | NCLUDI NG HOUSI NG TANKS, PIPING MEMBRANES, FLOW METERS, CARTRI DCGE

FI LTERS, ACID AND POLYPHOSPHATE FEED EQUI PMENT, AND CLEANUP EQUI PMENT, TO TREAT 20 GPM ARE
ESTI MATED TO BE $400, 000 WTH A TOTAL ANNUAL O8&M COST OF $150, 000. THE O&M COSTS | NCLUDE
ELECTRI G TY FOR THE H GH PRESSURE FEED PUWPS (450 PSI OPERATI NG PRESSURE), BU LDI NG UTI LI Tl ES,
RQUTI NE PERI CDI C REPAI R, ROUTI NE CLEANI NG AND MEMBRANE REPLACEMENT EVERY THREE YEARS ( EPA
600- 8- 80- 042D) .

7.1.3.7 ELECTRCDI ALYSI S

I'N THE ELECTRCDI ALYSI S PROCESS, | ONI C COVPONENTS OF A SCLUTION, SUCH AS CR (VI), ARE SEPARATED
THROUGH THE USE OF SEM - PERVEABLE | ON- SELECTI VE MEMBRANES.  APPLI CATI ON OF AN ELECTRI CAL
POTENTI AL BETWEEN THE TWD ELECTRCDES CAUSES ELECTRI C CURRENT TO PASS THROUGH THE SOLUTI ON,

VWH CH, I N TURN, CAUSES A M GRATI ON CF CATI ONS TOMRD THE NEGATI VE ELECTRODE AND A M GRATI ON CF
ANl ONS TOMRD THE PCSI Tl VE ELECTRCDE. BECAUSE OF THE ALTERNATE SPACI NG OF CATI ON AND ANI ON
PERVEABLE MEMBRANES, CELLS OF CONCENTRATED AND DI LUTE SCLUTI ON ARE FORVED (POCON AND LU, 1981).

GROUND WATER |'S PUMPED THROUGH THE MEMBRANES WH CH ARE SEPARATED BY SPACERS AND ASSEMBLED | NTO
STAGES. THE RETENTION TI ME | N EACH STACE IS USUALLY ABQUT 10 TO 20 SECONDS. REMOVAL OF
CHROM UM FROM GROUND WATER VAR ES W TH:

. GROUND WATER TEMPERATURE
. AMOUNTS OF ELECTRI CAL CURRENT PASSED
. AMOUNT OF CR(VI) AND/CR CR(111) 1ONS
. FOULI NG AND SCALI NG POTENTI AL

. NUMBER AND CONFI GURATI ON OF STAGES.



TH S PROCESS MAY BE OPERATED I N El THER A CONTI NUOUS CR A BATCH MODE. THE UNI TS CAN BE ARRANGED
El THER I N PARALLEL TO PROVI DE THE NECESSARY HYDRAULI C CAPACITY OR IN SERIES TO ACH EVE THE

DESI RED DEGREE OF CHROM UM REMOVAL. MAKEUP WATER, USUALLY ABQUT 10 PERCENT OF THE FEED VOLUME,
I'S REQUI RED TO WASH THE MEMBRANES CONTI NUCUSLY. A PORTI ON OF THE CONCENTRATE STREAM | S RECYCLED
TO MAI NTAIN NEARLY EQUAL FLOW RATES AND PRESSURES ON BOTH S| DES OF EACH MEMBRANE. SULFURI C ACI D
I'S FED TO THE CONCENTRATE STREAM TO MAI NTAIN A LONVPH AND, THUS, M NI M ZE SCALI NG

TO ACH EVE H GH THROUGHPUT, ELECTRODI ALYSI'S CELLS IN PRACTI CE ARE MADE VERY THI N AND ASSEMBLED
IN STACKS OF CELLS I N SERIES. EACH STACK CF 10 CONSI STS OF MORE THAN 100 CELLS. GENERALLY,
ELECTRCDI ALYSI S WORKS BEST ON ACI DI C STREAMS CONTAI NING A SI NGLE PRI NCI PAL METAL | ON.

AN ELECTRODI ALYSI S PLANT PRODUCES TWD PRODUCT STREAMS, ONE DI LUTE AND ONE CONCENTRATED, WHI CH
MAY NEED TO BE DI SPOSED OR FURTHER TREATED. BECAUSE OF HYDROGEN GENERATI ON, TH S TECHNOLOGY MNAY
CAUSE SOME FOCAL Al R POLLUTI ON ( EPA 600- 8- 80-042C) .

ELECTRCODI ALYSI S HAS THE ADVANTACGE OF BEI NG A CONTI NUOUS PROCESS WHI CH, UNLI KE THE ADSORPTI ON
PROCESS, DCES NOT REQUI RE REGENERATI ON.  HOWEVER, ELECTRODI ALYSIS |'S USUALLY NOT ECONOM CAL FOR
TREATMENT OF VERY DI LUTE CHROM UM SOLUTI ONS LI KE THE CWP GRCUND WATER AND FOR SI TUATI ONS WHERE
LOW EFFLUENT CONCENTRATI ONS ARE REQUI RED. A MORE COWVMON APPLI CATI ON FCR TH' S TECHNOLOGY 1S THE
RECOVERY OF | ONI ZED SPECI ES SUCH AS METAL SALTS, CYAN DES, OR CHROVATES FROM METAL FI NI SHI NG
WASTEWATERS, WH CH ARE AT CONSI DERABLY H GHER CONCENTRATI ONS THAN THE GROUND WATER

PROBLEMS ASSCCI ATED W TH THE ELECTRCDI ALYSI S PROCESS | NCLUDE CHEM CAL PRECI Pl TATI ON ON THE
MEMBRANE SURFACE AND CLOGA NG OF THE MEMBRANE BY THE RESI DUAL COLLO DAL CRGANI C MATTER | N GROUND
WATER. TO REDUCE MEMBRANE FOULI NG ACTI VATED CARBON PRETREATMENT, POSSI BLY PRECEDED BY CHEM CAL
PRECI PI TATI ON AND SOVE FORM OF MULTI MEDI A FI LTRATI ON, MAY BE REQUI RED. TH S PROCESS MAY,
THEREFORE, REQUI RE MORE ATTENTI ON AND MAI NTENANCE THAN OTHER SYSTEMS DI SCUSSED | N PREVI QUS
SECTIONS. ALSO, TH S PROCESS | S NOT AN ESTABLI SHED TECHNOLOGY FOR THE SUBJECT APPLI CATION. IT
I'S STILL CONSI DERED TO BE PCSSI BLY APPLI CABLE TO THE TREATMENT OF GRCUND WATER AT THE CWP SI TE.

THE CAPI TAL COST ASSOCI ATED WTH THI'S OPTI ON | S APPROXI MATELY $85, 000. THE O8&M COSTS ARE
ESTI MATED AT $1.00 PER 1, 000 GALLONS.

7.1.4 ALTERNATI VES FOR DI SCHARCGE OF EXTRACTED WATER
GROUND WATER EXTRACTI ON FOR PLUVE CONTRCL AND REMEDI ATI ON REQUI RES AN APPRCPRI ATE MEANS COF

HANDLI NG THE PUVPED WATER. THE OPTI ONS CONSI DERED FOR HANDLI NG EXTRACTED GROUND WATER, EI THER
WTH CR W THOUT TREATMENT, ARE AS FCOLLOWG:

. RECYCLI NG

. SANI TARY SEWER DI SCHARGE
. SURFACE WATER DI SCHARGE
. SUBSURFACE | NJECTI ON.

7.1. 4.1 RECYCLI NG

THE MOST COST- EFFECTI VE METHCD OF HANDLI NG THE CONTAM NATED WATER | S TO RECYCLE THE PUWPED WATER
I NTO CWP CPERATI ONS W THOUT TREATMENT. TH S WOULD BE PGCSSI BLE SO LONG AS CWP' S DEMAND WAS
LARGER THAN THE VOLUME EXTRACTED. OTHERW SE, PARTI AL RECYCLI NG COMBI NED W TH TREATMENT/ DI SPCSAL
OF THE BALANCE CQULD BE PERFORVMED.

TO EXPLORE THE PCSSI Bl LI TY OF RECYCLING, A REVI EW OF THE WATER BALANCE | S NECESSARY. THE TOTAL
SURFACE WATER COLLECTI ON AREA |'S 22,840 FT2. THUS, ONE | NCH OF RAI N GENERATES 14, 180 GALLONS OF
RUNOFF. THE STORM EVENTS OF | NTEREST AND THE CORRESPONDI NG VOLUVE OF WATER ARE AS FOLLOAS

( DEPARTMENT OF WATER RESOURCES, 1976):

STORM EVENT RAI NFALL WATER
(INCHES) (GALLONS)

10- YEAR W NTER 48. 93 693, 827
100- YEAR/ 24- HOUR 6. 66 94, 439



THE CWP OPERATI ON USES 20 ABOVE- GROUND TANKS WTH A TOTAL STCRAGE CAPACI TY OF 752,000 GALLONS.
ASSUM NG THE OCCURRENCE CF A 10- YEAR WNTER STORM THE AVAI LABLE STORAGE WLL AMOUNT TO 59, 173
GALLONS (752,000 M NUS 693,827). THE DALY OPERATI ONAL USE IS ABOUT 8,000 GALLONS OR

APPROXI MATELY 5.5 GPM  THEREFORE, |F THE EXTRACTI ON SYSTEM CPERATES AT ABOUT 5 GPM DURI NG DRY
CONDI TIONS, ALL THE EXTRACTED WATER CAN BE RECYCLED. ALSO DURI NG THE STORM EVENTS (10- YEAR

W NTER), EXTRACTI ON RATES OF 4 TO 6 GPM COULD BE ACCOMMODATED FOR ABOUT El GHT DAYS UTI LI ZI NG THE
AVAI LABLE STORAGE.

IT IS EVIDENT FROM THE MASS BALANCE CALCULATI ONS THAT FOR EXTRACTI ON RATES GREATER THAN 5 GPM OR
DURI NG THE WET W NTER MONTHS, AN ADDI TI ONAL DI SCHARGE OPTION IS REQUIRED. I T IS | MPORTANT TO
NOTE THAT HI GHER EXTRACTI ON RATES ARE DESI RED DURI NG THE WET SEASON TO ACH EVE A GREATER DEGREE
OF M GRATI ON CONTRCL AND REMEDI ATI ON.

7.1.4.2 DI SCHARCE | NTO THE SANI TARY SEWER

DI SCHARGE OF TREATED GROUND WATER | NTO THE SANI TARY SEVER IS A VI ABLE CPTI ON WH CH | S CURRENTLY
BEI NG PURSUED BY CWP. THI'S OPTI ON HAS BEEN UNDER CONSI DERATI ON SI NCE 1983, WHEN THE CI TY COF
UKIAH (THE C TY) | NFORMED CWP OF THE REGULATI ONS CONCERNI NG THE CRI TERI A FOR DI SCHARA NG
WASTEWATERS | NTO THE SANI TARY SEVER SYSTEM UPON THE C TY' S REQUEST, KENNEDY/ JENKS ENG NEERS
WERE DI RECTED TO EVALUATE THE COWPATI BI LI TY OF TREATED WATER FROM THE CWP FACI LI TY WTH THE
CITY' S WASTEWATER TREATMENT PLANT REGULATI ONS. THE KENNEDY/ JENKS ENG NEERS ( MARCH 19, 1984)
EVALUATI ON CONCLUDED THAT A DI SCHARCGE COF 40, 000 GALLONS PER DAY OF WASTEWATER CONTAI NI NG NO MORE
THAN 0.5 ME L OF HEXAVALENT CHROM UM WOULD BE ACCEPTABLE UNDER THE LI M TATI ONS OF RESTRI CTED

DI SCHARGES. THE ACCEPTABI LI TY OF THE WASTEWATER DI SCHARGE WOULD BE SUBJECT TO VERI FI CATI ON CF
THE EXI STI NG BASELI NE ( PRE- DI SCHARCGE) LEVELS OF CHROM UM PRESENT IN THE C TY SEWAGE AND SLUDGE.
THE BASELI NE DATA WERE SUBSEQUENTLY GENERATED AND SUBM TTED TO THE G TY. ON APRIL 30, 1987, CWP
SUBM TTED A PROPCSAL TO DI SCHARGE THE ELECTROCHEM CALLY- TREATED WATER DURI NG THOSE PERI GDS WHEN
EXTRACTED GROUND WATER CANNOT BE RECYCLED OR STORED ON SITE (CWP, APRIL 30, 1987). TH'S
PROPCSAL PROVI DED THE REQUI RED BASELI NE DATA AND THE ELECTROCHEM CAL TREATMENT UNI T | NFLUENT AND
EFFLUENT CHROM UM CONCENTRATI ONS. THE DATA PROVI DED DEMONSTRATED THAT THE EXI STI NG DI SCHARCGE

LI M TATI ONS CAN BE COVPLI ED WTH. THE MAXI MUM CHROM UM CONCENTRATI ON | N THE ELECTROCHEM CAL
TREATMENT SYSTEM EFFLUENT WAS SPECI FIED AS 0.1 MJ L. THE CTY HAS PROVIDED CW W TH AN

AUTHCORI ZATI ON TO DI SCHARCGE SUBJECT TO CERTAI N PROVI SI ONS, PRCHI BI TI ONS, AND REQUI REMENTS AS
QUTLINED I N TABLE 15. COWP | S CURRENTLY REVIEWNG THE C TY' S REQUI REMENTS.

7.1.4.3 DI SCHARCE | NTO THE SURFACE DRAI NAGE SYSTEM

ANOTHER PGSS| BLE METHOD OF HANDLI NG EXCESS TREATED WATER | S DI SCHARGE TO THE SURFACE DRAI NAGE

DI TCH TO THE EAST OF THE SITE. AS DI SCUSSED I N SECTION 4.3, TH S DRAI NAGE DI TCH EVENTUALLY
REPORTS TO THE RUSSI AN RI VER, ALTHOUGH SOVE SEEPAGE | NTO THE VALLEY FILL DEPCSI TS IS LIKELY TO
OCCUR. THE DI TCH HAS THE CAPACI TY TO ACCEPT EXCESS DI SCHARGED WATER, EVEN DURI NG PEAK FLOW

PERI CDS. | MPLEMENTATION OF THI'S OPTI ON WOULD ONLY BE PGCSSI BLE | F RESTRI CTI ONS ON DI SCHARCE | NTO
THE RUSSI AN RI VER AND | TS TRI BUTARI ES ARE RELAXED. THE PRCBABLE DEVELOPMVENT OF MORE STRI NGENT

DI SCHARCGE RESTRI CTI ONS DOES NOT MAKE THI'S CPTI ON A PROM SI NG OR FEASI BLE ALTERNATI VE AT TH S

TI ME.

7.1.4.4 SUBSURFACE | NJECTI ON

I NDECTI ON OF EXCESS TREATED WATER | NTO THE MORE PERMVEABLE STRATA BENEATH THE SI TE | S MORE
APPRCPRI ATE DURI NG THE DRY SEASONS WHEN GROUND WATER LEVELS ARE GENERALLY LOAER. CWP HAS
ATTEMPTED TO | MPLEMENT THI'S OPTI ON BY | NSTALLI NG | NJECTI ON WELL CWP-19 UPGRADI ENT COF THE
CONTAM NATED ZONE. DURI NG THE VET W NTER MONTHS, HOMNEVER, WHEN THE VOLUME CF WATER TO BE

DI SPOSED | S GREATEST, WELL CWP-19 HAS NOT BEEN ABLE TO ACCOMMODATE THE REQUI RED FLOW  DURI NG
THE DRI ER MONTHS WHEN GRCUND WATER | S DEEPER, TH S DI SCHARGE ALTERNATI VE MAY BE NECESSARY | N
ORDER TO FLUSH THE CONTAM NANTS TOWARD THE EXTRACTI ON WELL. ONE OF THE MAJOR DI SADVANTAGES OF
TH' S METHOD |I'S Bl O FOULI NG AND M CROBI AL GROMH I N THE | NJECTI ON VEELLS, REQUI RI NG FREQUENT

VAl NTENANCE.

7.2 RECOMMENDED REMEDI AL ACTI ON
TH S SECTI ON DESCRI BES THE RECOMVENDED REMEDI AL ACTI ON BASED ON THE SCREENI NG OF VARI QUS

ALTERNATI VES PRESENTED I N SECTION 7.3. THE RATI ONALE FOR SELECTI ON OF THE RECOMVENDED
ALTERNATI VE AND REJECTI ON OF THE OTHERS, AND A DESCRI PTI ON OF THE ENVI RONVENTAL EFFECTS OF THE



RECOMMENDED ALTERNATI VE ARE ALSO PROVI DED. THE COVPONENTS OF THE RECOMMVENDED REMEDI AL ACTI ON
PLAN ARE AS FOLLOVG:

. SURFACE RUNCFF MANAGEMENT

. CONTROL OF CONTAM NATED SO L

. PLUME CONTRCL AND AQUI FER REMEDI ATI ON

. ELECTROCHEM CAL TREATMENT OF GROUND WATER

. WATER RECYCLI NG DI SCHARGE TO THE UKI AH SEWAGE TREATMENT PLANT OR RElI NJECTI ON
. MONI TORI NG

EACH OF THE ABOVE COVPONENTS | S DESCRI BED BELOW
7.2.1 SURFACE RUNCFF FLOW MANAGEMENT

SURFACE RUNCFF SHALL BE CONTROLLED I N ORDER TO PREVENT THE DI SCHARGE OF POTENTI ALLY CONTAM NATED
WATER TO SURFACE WATERS. THE REMAI NI NG UNPAVED PORTI ONS OF THE SI TE SHALL BE PAVED. THE AREA
LOCATED ADJACENT TO THE 330, 000- GALLON STORAGE TANK SHALL ALSO BE REGRADED AND REPAVED TO
PREVENT PONDI NG THE SI TE SHALL BE | NSPECTED PER ODI CALLY, AT LEAST ONCE PER YEAR BEFCRE THE
WET SEASQN, AND SURFACE PAVI NG AND DRAI NAGE FEATURES REPAI RED AS APPRCPRI ATE.  PARTI CULAR
ATTENTI ON SHALL BE G VEN TO AREAS ARCUND THE SUMPS AND RETORTS. MOBI LE EQUI PMENT (E. G,

FORKLI FTS) SHALL BE DESI GNATED FOR EXCLUSI VE USE I N THE RETORT AREA, TREATED WOCD STORAGE AREA,
OR UNTREATED WOCD STCRAGE AREA TO PREVENT CROSS SURFACE CONTAM NATI ON. STORM WATER MONI TORI NG
SHALL BE PERFORMED | N ACCORDANCE W TH RWXCB CRDER NO 85-101. THE RESULTS COF STORM WATER

QUALI TY MONI TORI NG W LL BE EVALUATED AND APPRCPRI ATE ACTI ONS TAKEN ACCCRDI NGLY.

7.2.2 CONTROL OF CONTAM NATED SO L

THE CONTAM NATED SO L SHALL BE CONTROLLED BY PREVENTI NG SURFACE WATER | NFI LTRATI ON AND BY

EXERCI SI NG HYDRAULI C CONTROL OF THE PLUME I N ZONE 1. AS DESCRI BED I N SECTION 5.0, THESE REMEDI AL
MEASURES HAVE BEEN PARTI ALLY | MPLEMENTED AT THE OWP SI TE. SURFACE PAVI NG HAS BEEN | NSTALLED TO
PREVENT THE PASSAGE OF WATER THROUGH THE NEAR- SURFACE, CHROM UM CONTAI NI NG SO L.  CONSEQUENTLY,
THE SO L IS NOT EXPECTED TO BE A SI GNI FI CANT SOURCE OF CONTAM NATI ON BY SURFACE WATER

I NFI LTRATI ON DURI NG THE OPERATI ON OF THE FACI LI TY. POSTCLOSURE REMEDI AL MEASURES | NCLUDE

ON-SI TE TREATMENT OF THE CONTAM NATED SO L TO A DEPTH OF 1.5 FEET FOR AREAS CONTAI NI NG GREATER
THAN 100 M& KG OF TOTAL CHROM UM AND 15 ME KG OF ARSENIC. BENEATH AND AROUND THE RETORT AND
SUMP AREAS, THE DEPTH OF EXCAVATION IS EXPECTED TO BE 5 FEET. TREATABILITY STUDIES WLL BE
CONDUCTED PRI OR TO SELECTI NG THE FI NAL SO L REMEDY AT THE TI ME OF CLOSURE OF THE FACI LI TY.

CONTAM NATED SO L THAT COVES | N CONTACT W TH GROUND WATER DURI NG SEASONAL HI GH GROUND WATER
CONDI TI ONS W LL BE CONTROLLED HYDRAULI CALLY. THE HYDRAULI C CONTROL MEASURES | NCLUDE GROUND WATER
EXTRACTI ON NEAR THE RETORT AREA FROM WELL CWP-18 AND NEAR THE SI TE BOUNDARY FROM VELL HL-7.

DETAI LS OF THE HYDRAULI C CONTROL MEASURES ARE PRESENTED I N SECTION 7.2.3. THE PROPCSED APPRQOACH
SHALL PREVENT DI RECT HUMAN EXPOSURE TO CONTAM NATED SO L, ELI M NATE THE CONTRI BUTI ON OF

I NFI LTRATI NG SURFACE WATER TO GROUND WATER CONTAM NATI ON, AND PREVENT CFF-SI TE M GRATI ON.

| MPLEMENTATI ON OF THESE MEASURES, COMBI NED W TH PROPER TREATED WOCD HANDLI NG PRACTI CES, SHOULD
GRADUALLY | MPROVE THE SI TE CONDI TIONS.  THE CRI TERI A FOR EVALUATI NG SUCH | MPROVEMENTS | NCLUDE
THE TREND OF CHROM UM CONCENTRATI ONS | N VELLS LOCATED NEAR THE RETORT OR PROCESS AREA. |F NO

| MPROVEMENT | S OBSERVED, ADDI TI ONAL | NVESTI GATI ON AND REMEDI ATI ON ACTI ONS MAY BE REQUI RED.

BASED ON THE ABOVE CONSI DERATI ONS AND AGENCI ES PARTI Cl PATI ON I N THE SELECTI ON OF REMEDI AL
ALTERNATI VES, TABLE 16 SUMVARI ZES THE SO L REMEDI AL ACTI ON ALTERNATI VES AS SUGGESTED BY DHS. AS
SHOM I N TABLE 16, ALTERNATIVE NO. 5.2, WH CH I NCLUDES ON-SI TE TREATMENT OF THE CONTAM NATED

SA L, IS FAVORED BY DHS.

7.2.3 PLUME CONTRCL AND AQUI FER REMEDI ATI ON

THE ZONE OF CONTAM NATI ON SHALL BE CONTROLLED HYDRAULI CALLY TO PREVENT OFF-SI TE M GRATI ON AND TO
GRADUALLY REMEDI ATE THE AQU FER.  THI'S WLL BE ACCOWPLI SHED BY EXTRACTI NG GROUND WATER FROM



LOCATI ONS NEAR THE RETORT AREA AND NEAR THE SI TE BOUNDARY. A CONTI NGENCY PLAN HAS ALSO BEEN
DEVELCPED FOR OFF- SI TE GROUND WATER EXTRACTI QN, SHOULD CHROM UM CONCENTRATI ONS EXCEED A

PRESCRI BED LEVEL FOR PROLONGED PERI CDS COF TIME. THE "ACTI ON LEVEL" AND PERSI STENCE OF CHROM UM
IN OFF-SITE WELLS ARE TO BE DECI DED BY THE REGULATORY AGENC ES.

EXTRACTI ON FROM NEAR THE RETORT AREA W LL BE PERFORMED THROUGH WELL CWP-18, WH CH | NTERCEPTS THE
CHROM UM PLUME IN ZONE 1. ALTHOUGH THI'S WELL CANNOT SUSTAI N CONTI NUOUS PUMPI NG AT H GH FLOW
RATES, THE | MPACT OF | NTERM TTENT PUMPING | S STILL BELI EVED TO BE SI GNI FI CANT BECAUSE OF THE

H GH CHROM UM CONCENTRATI ONS | N GROUND WATER | N THAT AREA.

EXTRACTI ON FROM NEAR THE SI TE BOUNDARY SHALL BE PERFORMED THROUGH WELL HL-7, LOCATED TO THE WEST
(HYDRAULI CALLY UPGRADI ENT) OF THE SLURRY WALL. AS DESCRIBED IN SECTION 5.0, WELL HL-7 |I'S LOCATED
AT THE CENTER OF A TRENCH WHI CH | S ABQUT 20 FEET DEEP AND | NTERCEPTS THE CHROM UM PLUME

APPROXI MATELY PERPENDI CULAR TO THE DI RECTI ON OF GROUND WATER FLOW EXTRACTI ON FROM WELL HL-7 CAN
PRODUCE A ZONE OF | NFLUENCE WHI CH, I N EFFECT, CONTAINS THE CHROM UM PLUME AND PREVENTS COFF- SI TE
M GRATI ON.  THE EXTRACTI ON RATE FROM WELL HL-7 SHALL VARY SEASONALLY FROM 5 TO 20 GPM DEPENDI NG
PRI VARI LY ON GROUND WATER CONDI TI ONS.  THE EXTRACTI ON OF GROUND WATER FROM WELL HL-7, COVBI NED
W TH THE PRESENCE OF THE SLURRY WALL, |S BELI EVED TO BE THE PRI NCl PAL REMEDI ATI ON MEASURE TO
PREVENT THE COFF-SI TE M GRATI ON CF CHROM UM

I'N ADDI TI ON TO CONTAI NI NG THE CHROM UM PLUME ON SI TE, GROUND WATER EXTRACTI ON, PARTI CULARLY FROM
WELL HL-7, WLL ALSO GRADUALLY REMEDI ATE THE AFFECTED WATER- BEARI NG ZONE.  AQUI FER REMEDI ATI ON
I'S ACCOWPLI SHED BY REMOVI NG CHROM UM CONTAI NI NG WATER AND REPLACING I T WTH CHROM UM FREE WATER
TO ESTI MATE THE TI ME REQUI RED TO REMEDI ATE THE WATER- BEARI NG ZONE, THREE FACTCRS HAVE BEEN

CONSI DERED, AS FOLLOWS:

. THE TOTAL FLU D PRESENT I N THE WATER- BEARI NG ZONE CONTAI NI NG ELEVATED CHROM UM
CONCENTRATI ONS.

. THE NUMBER OF PCRE VOLUMES REQUI RED TO ACHI EVE A G VEN CONCENTRATION LIMT.
. THE RATE OF GROUND WATER EXTRACTI ON.

BASED ON THE SI TE- SPECI FI C CHARACTERI STICS AND A NUMBER OF ASSUMPTI ONS, THE ABOVE PARAMETERS ARE
DI SCUSSED BELOW

USI NG THE MOST RECENT AREAL DEFI NI TION OF THE CHROM UM PLUME, THE AREA CONTAI NED W THI N THE 0. 02
MZ L | SOCONCENTRATI ON | S ESTI MATED TO BE ABQUT 130, 000 FT2. BASED ON THE ASSUMPTI ONS THAT THE
AVERAGE SATURATED THI CKNESS OF THE WATER- BEARI NG ZONE |'S 12 FEET AND | TS EFFECTI VE PORCSITY | S
0.3, THE TOTAL FLU D PRESENT | N THE WATERBEARI NG ZONE | S ESTI MATED TO BE ABQUT 3.5 M LLI ON
GALLONS. APPROXI MATELY 10 PORE VOLUMES ARE ESTI MATED TO BE REQUI RED TO REDUCE THE EXI STI NG
CHROM UM CONCENTRATIONS TO 0.05 MJ L. TH' S ESTI MATE | S BASED ON THE FOLLON NG FACTORS AND
ASSUMPTI ONS:

. LABORATCRY ADSCORPTI ON TEST DATA OBTAI NED FROM SI TE- SPECI FI C SO L SAMPLES (I T
CORPORATI ON,  JUNE 1985).

. H GHER DESCORPTI ON RATE UNDER FI ELD CONDI TI ONS AS COVPARED TO LABCRATCRY CONDI Tl ONS.

. PCSSI BLE REACTI ONS CAUSI NG FI XATI ON AND TRANSFORVATI ON OF CR(VI) TO MORE | NSOLUBLE
FORVB W TH TI ME.

. PUBLI SHED AND UNPUBLI SHED DATA ON CR(VI) DESORPTI ON
. I NACCURACI ES AND UNCERTAI NTI ES ASSOCI ATED W TH DATA TRANSLATI ON FROM LABCRATORY TO
FI ELD.

THE PUWPI NG RATE FROM WELL HL-7 COULD VARY FROM ABQUT 5 GPM TO 20 GPM DEPENDI NG ON SEASONAL
HYDROLOG C CONDI TI ONS, THE WATER DEVAND BY CWP' S OPERATI ON, AND DI SCHARGE CONSTRAI NTS.  ASSUM NG
AN AVERAGE PUWVPI NG RATE OF 10 GPM FOR THE ENTI RE DURATI ON OF REMEDI ATI QN, THE TI ME REQUI RED TO
REMOVE ONE PCRE VOLUME | S ESTI MATED TO BE ABQUT 8.5 MONTHS. THUS, BASED ON THE ABOVE

ASSUMPTI ONS AND CONSI DERATI ONS, THE ESTI MATED Tl ME OF AQUI FER CLEANUP | S ABOUT SEVEN YEARS.



IN THE ABOVE CALCULATION, IT IS ASSUMED THAT THE SO L DCES NOT ACT AS A SOURCE OF CHROM UM TO
GROUND WATER. HOWEVER, THE CHROM UM CONTAM NATED SO L AT THE SI TE MAY CONTI NUE TO ACT AS A
SOURCE OF CONTAM NATI ON. THEREFORE, THE ACTUAL LENGTH OF TI ME FOR AQUI FER CLEANUP WLL BE
GREATER THAN THAT CALCULATED ABOVE. FOR LONG TERM BUDGETARY PURPCSES, THE DURATI ON OF AQUI FER
CLEANUP | S PRQJIECTED TO BE BETWEEN 7 TO 20 YEARS. A MORE ACCURATE ESTI MATE OF AQUI FER CLEANUP
TI ME WOULD BE PGCSSI BLE PROVI DED GROUND WATER REMEDI ATI ON | S MONI TORED AND RESULTS EVALUATED.
THUS, A LONG TERM MONI TORI NG PROGRAM (SECTION 7.2.6.3) | S NEEDED TO ESTABLI SH THE PERFORVANCE OF
THE REMEDI ATI ON | N ORDER TO ASSURE THAT GROUND WATER CLEANUP OBJECTI VES ARE ACHI EVED.

HYDRAULI C TESTI NG OF WELL HL-7 HAS SHOAN THAT DURI NG THE W NTER MONTHS, WHEN GROUND WATER LEVELS
ARE H GHEST, IT I'S POSSI BLE TO EXTRACT 20 GPM FROM WELL HL-7 (GEOSYSTEM MARCH 1986). TO
ACCOVMODATE HI GHER EXTRACTI ON RATES, DI SCHARGE OF TREATED WATER | NTO THE SANI TARY SEWER WOULD BE
REQUI RED.

BECAUSE OF THE OCCASI ONAL APPEARANCE OF CHROM UM I N VEELL CWP-8, LOCATED TO THE EAST OF THE
SLURRY, EXTRACTI ON FROM VELL CWP-8 | S PROPCSED. AT THE SAME TI ME, THE PUWPI NG RATE OF WELL HL-7
MAY BE | NCREASED TO PROVI DE A MORE EFFECTI VE HYDRAULI C BARRI ER EXTRACTI ON FROM VEELL CWP- 8,
HOMNEVER, W LL BE EFFECTI VE | N REDUCI NG CR ELI M NATI NG THE SOURCE OF CHROM UM TO OFF- SI TE AREAS.
THE EXTRACTED WATER SHALL BE TRANSFERRED THROUGH A 3-INCH LINE TO THE SUWP, AS SHOM I N FI GURE
19. THE WATER WLL BE TREATED AS DESCRI BED EARLI ER. BASED ON CWP' S EXPERI ENCE, DURI NG VET
SEASONS I T I'S POSSI BLE TO EXTRACT 3 TO 5 GPM CONTI NUOUSLY FROM WELL CWP- 8.

BECAUSE OF THE OCCASI ONAL PRESENCE OF DI SSOLVED CHROM UM | N WELL AT-2 ABOVE 0.05 MF L, A

CONTI NGENCY PLAN HAS BEEN DEVELOPED TO | NI TI ATE OFF- SI TE GROUND WATER EXTRACTI ON, | F NEEDED.
THE CRITERIA FOR I NI TI ATION OF OFF- SI TE EXTRACTI ON ARE CURRENTLY BEI NG DEVELCPED BY THE
REGULATCORY AGENCI ES, DEPENDI NG ON THE PERSI STENCE OF CHROM UM ABOVE A PRESCRI BED CONCENTRATI ON.

THE OFF- SI TE EXTRACTI ON PROGRAM SHALL | NCLUDE PUWPI NG FROM VELL AT-2 OR A NEW EXTRACTI ON VELL I N
THE SAME VICINITY. THE EXTRACTED WATER SHALL BE TRANSFERRED, VI A A 3-1 NCH UNDERGROUND PVC PI PE,
TO THE ON-SI TE SUW, AS SHOM IN FI GURE 19. THE OFF-SI TE GROUND WATER QUALI TY DATA | NDI CATE
THAT PUWPI NG FROM WELL AT-2 WOULD MOST LI KELY BE | NTERM TTENT, | F REQUI RED AT ALL.

BASED ON THE ABOVE CONSI DERATI ONS AND AGENCI ES PARTI Cl PATI ON | N REMEDI AL ALTERNATI VE SELECTI ON,
A SUMVARY OF GROUND WATER REMEDI AL ACTI ON ALTERNATI VES SUGCGESTED BY DHS |'S PRESENTED I N TABLE
17. ALTERNATIVE NO GAM3, WH CH | NCLUDES HYDRAULI C CONTROL COMBI NED W TH EXI STI NG PHYSI CAL
CONTAI NMVENT, |'S FAVORED BY DHS.

7.2.4 ELECTROCHEM CAL TREATMENT OF GROUND WATER

EXTRACTED GROUND WATER | N EXCESS OF CWP' S WATER REQUI REMENTS SHALL BE TREATED USI NG THE EXI STI NG
ELECTROCHEM CAL UNNT AT THE SITE. THI S UNIT | S MANUFACTURED BY ANDCO ENVI RONVENTAL SERVI CES
(ANDCO) AND | S CAPABLE OF HANDLING UP TO 150 GPM  HONEVER, FOR GREATER EFFI Gl ENCY, THE FLOW
RATE SHALL BE MAI NTAI NED BELOW 50 GPM

AS SHOM | N FI GURE 19, THE EXTRACTED GROUND WATER SHALL BE PUMPED TO THE ON-SI TE, CONCRETE- LI NED
SUWP, FROM WVHI CH I T WLL BE TRANSFERRED TO THE TREATMENT UNI T FOR PROCESSI NG AFTER PROCESSI NG
THE WATER W LL ENTER THE HOLDI NG TANKS FOR PRECI Pl TATI ON AND RETREATMENT.  SUBSEQUENTLY, THE
WATER SHALL BE TRANSFERRED TO THE 330, 000- GALLON TANK FOR SAMPLI NG PRI OR TO DI SCHARGE. FROM

TH S TANK, THE WATER W LL BE PUWED THROUGH A 4-1 NCH PVC Pl PELI NE, PARALLEL TO TAYLCR DRI VE, AND
I NTO THE SEVWER MAI N AT PLANT ROQAD.

THE ANDCO CHROVATE REMOVAL SYSTEM EMPLOYS A PATENTED ELECTROCHEM CAL PROCESS DESI GNED TO REDUCE
TOTAL CHROM UM CONCENTRATI ONS TO LESS THAN 0.05 MJ L. THE PROCESS REDUCES SOLUBLE HEXAVALENT
CHROM UM TO TRI VALENT CHROM UM WHI CH I S PRECI PI TATED AS HYDROXI DE, AS DI SCUSSED I N SECTI ON
7.1.3.1. THE PRECI Pl TATE CAN THEN BE REMOVED FROM THE WASTE STREAM BY FI LTRATI ON OR

SEDI MENTATI ON, Yl ELDI NG AN EFFLUENT CONTAI NI NG LESS THAN 0.05 M& L CHROM UM  TESTS PERFORMED BY
OWP HAVE DEMONSTRATED THAT THE EFFLUENT CONCENTRATI ON OF CHROM UM IS GENERALLY LESS THAN 0. 04
M& L. SELECTED DATA OBTAI NED FROM CWP ARE AS FOLLOWS:



DATE I NFLUENT
CONCENTRATI ON

EFFLUENT
CONCENTRATI ON

(M3 L) (M3 1)
3/06/84 5.3 0. 02
13/05/84 6.8 0. 02
11/ 06/ 84
(SAMPLE 1) 169 0. 02
13/ 06/ 84
(SAVPLE 2) 160 0.07

THE ANDCO CHROVATE REMOVAL SYSTEM CONSI STS OF TWD ELECTROCHEM CAL CELLS CONNECTED IN SERIES, TWO
SEPARATE DC PONER SQURCES CONTAI NED | N ONE CABI NET, AND AN ACI D WASH SYSTEM  THE CELL HOUSI NGS
AND ACI D TANK ARE CONSTRUCTED COF FI BERGLASS AND ALL | NTERCONNECTING PIPING IS OF PVC. THE

I NCOM NG STREAM PASSES | NTO THE FI RST CELL VIA A 3-1NCH LI NE WH CH | NCLUDES A FLOW METER AND A
PRESSURE GAUGE. THE STREAM THEN PASSES THROUGH THE SECOND CELL AND EXI TS VI A A THREE- WAY VALVE
FOR DI RECT DI SCHARGE FROM THE TREATMENT STREAM A SECOND PRESSURE GAUGE |'S | NCLUDED I N THE

DI SCHARCE LINE. A STRAINER AND GAS RELI EF VALVE ARE FI TTED TO THE TCP COF EACH CELL TO PROVI DE A
RELEASE FOR HYDROGEN GENERATED DURI NG THE ELECTROCHEM CAL PROCESS AND SHUTCFF DURI NG ACI D

WASHI NG THE BOTTOM OF EACH CELL IS PI PED TO THE ACI D PUVWP FCR DRAI NAGE PRI OR TO AND AFTER ACI D
WASHI NG AND FOR DRAI NAGE PRI OR TO CELL REPLACEMENT (ANDCO, JUNE 1987).

THE ACI D WASH SYSTEM CONSI STS OF AN ACI D STORAGE TANK, ACI D PUWP, AND | NTERCONNECTI NG PI PI NG TO
ALLONV ACI D WASH NG OF THE CELLS ON A DAILY BASIS. ACI D WASHI NG PREVENTS COATI NG OF THE
ELECTRCDE SURFACES AND THE CORRESPONDI NG LOSS | N TREATMENT SYSTEM EFFI CI ENCY. THE PROCEDURE | S
RELATI VELY SI MPLE TO PERFORM AND REQUI RES ONLY ABQUT |'S M NUTES PER DAY TO ACCOWPLI SH.  TWD TO
THREE TI MES A WEEK, THE ACI D CONCENTRATI ON SHOULD BE CHECKED AND KEPT TO 8 TO 10 PERCENT BY THE
ADDI TION OF FRESH MURI ATIC ACID. ON A MONTHLY BASI'S, THE SPENT ACI D CAN BE NEUTRALI ZED AND BLED
I NTO THE DI SCHARGE LI NE AND NEW ACI D MADE UP. THE ELECTRCDE PLATES HAVE A NORMAL LI FE OF ABQUT
ONE M LLI ON GALLONS AT AN | NFLUENT CONCENTRATION CF 10 TO 11 M3 L OF CR(M).

SUBSEQUENT TO THE | NI TI AL TREATMVENT, THE WATER SHALL BE TRANSFERRED TO HOLDI NG TANKS, LOCATED
NORTH OF THE TANK FARM WHERE THE METAL HYDROXI DES ARE PRECI PI TATED. AFTER PRECI PI TATION IS
COVPLETED, THE WATER COULD BE PASSED THROUGH THE TREATMENT UNIT A SECOND TI ME TO ASSURE

COWVPLI ANCE W TH EFFLUENT LI M TATIONS. THE EFFLUENT SHALL BE TRANSFERRED TO THE 330, 000- GALLON
TANK FOR TESTI NG AND STCRAGE PRI OR TO DI SCHARCE. THE TANK | S CONNECTED TO THE SANI TARY SEVER
LOCATED AT THE | NTERSECTI ON OF TAYLOR DRI VE AND PLANT ROAD (FI GURE 19). THE RESULTI NG SLUDGE
SHALL BE HANDLED ACCCORDI NG TO THE APPROPRI ATE EPA AND DHS REGULATI ONS.

7.2.5 WATER REUSE/ DI SCHARGE TO THE UKI AH SEWAGE TREATMENT PLANT OR REI NJECTI ON

EXTRACTED GROUND WATER W LL BE RECYCLED | NTO CWP' S WOOD PRESERVI NG CPERATI ONS TO THE EXTENT
PCSSI BLE. EXCESS GROUND WATER WHI CH CANNOT BE RECYCLED | NTO THE WOOD PRESERVI NG OPERATI ONS W LL
BE TREATED ELECTROCHEM CALLY, AS DESCRIBED I N THE PREVI QUS SECTI ON, AND DI SCHARGED. AMONG THE

VI ABLE DI SCHARGE OPTI ONS CONSI DERED I N SECTION 7. 1.4, DI SCHARCE | NTO THE SANI TARY SEVER DURI NG
THE VET MONTHS OR REI NJECTI ON DURI NG THE DRY MONTHS APPEAR TO BE THE MOST PRACTI CAL METHODS.

DI SCHARCE TO THE UKI AH SEWAGE TREATMENT PLANT MUST MEET PRETREATMENT REQUI REMENTS. ON DECEMBER
23, 1987, A DRAFT PERM T TO DI SCHARGE PRETREATED GROUND WATER WAS | SSUED BY THE CI TY. THE DRAFT
DOCUMENT QUTLI NES THE REQUI REMENTS WHI CH NEED TO BE MET PRI OR TO ALLON NG CWP TO DI SCHARGE THE
TREATED GROUND WATER. CWP HAS PROPCSED TO DI SCHARCE TREATED WATER | N A BATCH BCDE AFTER

MONI TORING  THE I NI TIAL MONI TORI NG PROGRAM  AS SPECI FI ED BY THE CITY, |S PRESENTED I N TABLE 15.
OWP |'S CURRENTLY REVI EW NG THE DRAFT DOCUMENT AND PREPARI NG A RESPONSE.

7.2.6 MONI TORI NG

MONI TORING |'S AN | NTEGRAL PART OF REMEDI ATI ON TO DOCUMENT THE PERFORVANCE AND EFFI Cl ENCY OF THE
EXTRACTI OV TREATMENT SYSTEM  BASED ON THE MONI TORI NG RESULTS, RECOMVENDATI ONS AND MODI FI CATI ONS
SHALL BE MADE FOR FURTHER S| TE | MPROVEMENTS, AS APPROPRI ATE. VAR QUS ELEMENTS OF THE PROPCSED
MONI TORI NG PROGRAM ARE DESCRI BED BELOW



7.2.6.1 AR QUALITY MONI TOR NG

THE RECOMVENDED REMEDI AL ACTI ON DOES NOT REQUI RE AIR MONI TORI NG HOWEVER, AS PART OF RQUTI NE
WOCD PRESERVI NG OPERATI ONS, AIR QUALITY IS MONITORED ON A PERICDI C BASIS. AR QUALITY

MONI TORI NG PERTI NENT TO RAP REQUI REMENTS SHALL BE EVALUATED | F CONTAM NATED SO L IS TO BE
EXCAVATED FOR REMEDI ATI ON OR OTHERW SE DI STURBED. THE AIR QUALITY MONI TORI NG PLAN WLL BE PART
OF THE OVERALL HEALTH AND SAFETY PLAN AND ACCCRDI NG TO OSHA REQUI REMENTS.

7.2.6.2 STORM WATER MONI TORI NG

STORM WATER MONI TORI NG AS SPECI FI ED BY THE RWXCB, SHALL BE PERFORMED AT STATI ONS NE, NW AND

C- 100, THE LOCATIONS OF WH CH ARE SHOM IN FIGURE 2. THESE LOCATI ONS HAVE BEEN SELECTED TO
PROVI DE AN | NDI CATI ON OF THE QUALI TY OF SURFACE RUNCFF FROM THE CWP SITE. TH S IS OF

I MPORTANCE, AS THE SURFACE DRAI NAGE SYSTEM ULTI MATELY DRAINS | NTO THE RUSSI AN Rl VER STORM WATER
SAMPLES SHALL BE COLLECTED ONCE PER MONTH DURI NG ANY PRECI Pl TATI ON EVENT SUFFI CI ENT TO PRODUCE A
FLOW OF WATER | N THE SUBJECT DI TCHES. THE SAMPLES SHALL BE ANALYZED FCR DI SSOLVED TOTAL CHROM UM
AND ARSENI C.  STORM WATER MONI TORI NG RESULTS SHALL BE COWPI LED AND REPORTED TO THE RWXB AS

SPECI FI ED | N REVI SED MONI TORI NG AND REPCRTI NG PROGRAM NO. 85-101 (RWXB MAY 1987). THE RESULTS
SHALL BE EVALUATED AND RECOMVENDATI ONS AND MCDI FI CATI ONS REGARDI NG OVERALL FACI LI TY | MPROVEMENTS
SHALL BE MADE AS APPRCPRI ATE.

7.2.6.3 GCROUND WATER MONI TORI NG

A GROUND WATER MONI TORI NG PROGRAM ( RMXCB, MAY 1987) 1S I N EFFECT TO EVALUATE THE GROUND WATER
FLOW REG ME AND THE DI STRI BUTI ON OF CHROM UM THROUGHOUT THE STUDY AREA. MON TORI NG | NCLUDES
GROUND WATER LEVEL MEASUREMENTS AND GROUND WATER QUALI TY SAMPLI NG ANALYSIS. THE GROUND WATER
MONI TORI NG RESULTS SHALL BE USED TO EVALUATE THE EFFECTI VENESS OF THE HYDRAULI C CONTROL MEASURES
| MPLEMENTED. RECOMVENDATI ONS REGARDI NG ADDI TI ONAL M TI GATI ON MEASURES W LL BE MADE AS

APPRCPRI ATE.

THE GROUND WATER SAMPLES W LL BE ANALYZED FOR TOTAL CHROM UM AS SPECI FI ED I N REVI SED MONI TORI NG
AND REPORTI NG PROGRAM NO. 85-101, (RWXCB, MAY 1987). THE MONI TORI NG SHALL BE PERFORMED

ACCORDI NG TO THE PROCEDURES OUTLI NED | N THE " GROUND WATER/ STORM WATER MONI TORI NG PROTCOCOL"

( CECSYSTEM  AUGUST 1987, OR | TS SUBSEQUENT REVI SI ONS) PREPARED SPECI FI CALLY FOR THE CWP

FACI LI TY.

THE RESULTS OF THE GROUND WATER MONI TORI NG SHALL BE REVI EWED ON A QUARTERLY BASI S AND REPORTED
TO THE RWXCB AS REQUI RED BY REVI SED MONI TORI NG AND REPORTI NG PROGRAM NO.  85-101 (RWXCB, MAY
1987). BASED ON THE EVALUATI ON OF THE MONI TORI NG RESULTS, RECOMVENDATI ONS AND MODI FI CATI ONS
SHALL BE MADE AS APPRCPRI ATE AND SUBJECT TO RWXCB APPROVAL.

7.2.6.4 TREATMENT SYSTEM MONI TORI NG

DURI NG THE CPERATI ON OF THE ELECTROCHEM CAL UNI'T, THE | NFLUENT AND EFFLUENT CONCENTRATI ONS SHALL
BE MONI TORED FOR HEXAVALENT CHROM UM AND TOTAL CHROM UM THE MONI TORI NG FREQUENCY SHALL BE IN
ACCORDANCE W TH THE REQUI REMENTS CF THE UKI AH SEWAGE TREATMENT PLANT, AS OUTLI NED I N TABLE 15.
7.3 REASONS FOR SELECTI ON OF THE RECOMMVENDED REMEDI AL ACTI ON

ENVI RONMVENTAL AND PUBLI C HEALTH CRI TERI A AND COST WERE THE PRI NCI PAL CONSI DERATI ONS | N THE

SELECTI ON OF THE PROPCSED REMEDI AL ACTI ON PLAN. SPECI FI C REASONS FOR SELECTI ON CF VAR QUS
COVPONENTS OF THE PLAN ARE AS FOLLOW:

. PAVING OF THE AREAS OF SO L IN WH CH H GHER CHROM UM CONCENTRATI ONS HAVE BEEN
MEASURED PREVENTS SURFACE WATER | NFI LTRATI ON AND REDUCES THE POTENTI AL FOR LEACH NG
OF CHROM UM

. ON-SI TE TREATMENT COF SO L AFTER SI TE CLOSURE PROVI DES A PERVANENT REMEDY FCOR THE

CONTAM NATED SO L.

. EXTRACTI ON FROM RECOVERY WVEELL CWP- 18 REMOVES CHROM UM CONTAI NI NG GROUND WATER | N
AREAS WHERE CHROM UM CONCENTRATI ONS ARE H GHEST, THUS REDUCI NG THE SOURCE TO
DOMNGRADI ENT AREAS.



. EXTRACTI ON FROM WELL HL-7, I N COVBI NATION W TH THE SLURRY CUTOFF WALL, |S EFFECTI VE
I N CONTAI NI NG THE CHROM UM PLUME ON SI TE AND GRADUALLY REMEDI ATI NG THE AQUI FER

. EXTRACTI ON FROM VEELL OAWP-8 WOULD CONTAI N ANY RESI DUAL CHROM UM TO THE EAST OF THE
SLURRY WALL AND PREVENT FURTHER DOWNGRADI ENT M GRATI ON TO OFFSI TE AREAS.

. USE OF THE ELECTROCHEM CAL UNIT IS AN ENVI RONVENTALLY AND ECONOM CALLY SOUND
APPRCACH FOR GROUND WATER TREATMENT.

. DI SCHARCE OF THE TREATED WATER | NTO THE UKI AH SEWAGE TREATMENT PLANT IS THE MOST
FLEXI BLE AND ENVI RONVENTALLY SOUND APPRQACH.

. THE PROPCSED MONI TORI NG PLAN PROVI DES SUFFI Cl ENT DATA TO DEMONSTRATE THE
EFFECTI VENESS OF THE REMEDI AL ACTI ON PLAN AND TO | DENTI FY THE NEED FCR ADDI Tl ONAL
REMEDI AL ACTI ONS, | F ANY.

THE REASONS FOR REJECTI NG OTHER ALTERNATI VES ARE BROADLY CATEGORI ZED AS FOLLOWE:

. MARG NAL ENVI RONVENTAL ENHANCEMENT AT THE EXPENSE OF AN "ORDER OF MAGNI TUDE'
I NCREASE | N COST, AS | LLUSTRATED BY COST ESTI MATES FOR SO L REMOVAL.

. ENVI RONMVENTAL UNACCEPTABI LI TY AND LACK CF PROVEN TECHNOLOGY FOR ALL HYDRAULI C
CONTROL MEASURES EXCEPT THE SELECTED OPTI ON.

. TECHNI CAL DI FFI CULTI ES FOR GROUND WATER | NJECTI ON DURI NG WET SEASONS.

. I NEFFI CI ENCY AND RELATI VE HI GH COST ASSCCI ATED W TH OTHER TREATMENT TECHNCOLOG ES
COVPARED W TH THE ELECTROCHEM CAL PROCESS.

7.4 ENVI RONMENTAL EFFECTS OF THE SELECTED REMEDI AL ACTI ON

I N GENERAL, THE SELECTED REMEDI AL PLAN WLL M NI M ZE POTENTI AL ADVERSE | MPACTS ON HUVAN HEALTH
AND THE ENVI RONMENT. THE SPECI FI C FEATURES OF THE REMEDI AL PLAN, W TH RESPECT TO ENVI RONVENTAL
EFFECTS, ARE DESCR BED BELOW

7.4.1 CONTROL OF CONTAM NATED SO L

ROUTI NE MAI NTENANCE OF SURFACE PAVI NG OVER AREAS OF SO L CONTAM NATI ON SHALL PREVENT DI RECT
EXPOSURE TO CONTAM NATED SO L AND M NI M ZE THE | NFI LTRATI ON OF SURFACE WATERS. CONSEQUENTLY,
THE TOP 1 TO 2 FEET OF THE SO L PROFI LE, WH CH HAVE BEEN SHOMN TO CONTAI N ELEVATED
CONCENTRATI ONS OF CHROM UM AND ARSENI C, W LL NOT ACT AS A MAJOR SOURCE OF GROUND WATER
CONTAM NATI ON.  THE POST CLOSURE REMEDI ATI ON PROVI DES A PERVANENT REMEDY FCR THE ON-SI TE
CONTAM NATED SA LS.

7.4.2 PLUVE CONTRCL

THE TWO MAJOR OBJECTI VES OF PLUVE CONTROL ARE PREVENTI NG CFF- SI TE M GRATI ON AND REMEDI ATI NG

EXI STI NG CONTAM NATI ON | N THE ON-SI TE WATER- BEARI NG ZONE. OFF-SI TE M GRATI ON | S CONTROLLED BY
THE COVBI NATI ON OF THE SLURRY CUTOFF VAI L AND EXTRACTI ON OF GROUND WATER FROM WELLS HL-7 AND
CWP-8. ON-SITE REMEDI ATI ON | S ACCOVPLI SHED BY GROUND WATER EXTRACTI ON FROM WELLS HL-7 AND
OWP-18. WATER QUALITY DATA HAVE DEMONSTRATED THAT THESE HYDRAULI C CONTRCL MEASURES HAVE BEEN
EFFECTI VE | N PREVENTI NG THE OFF-SI TE M GRATI ON OF CHROM UM SUBSEQUENT TO CONSTRUCTI ON OF THE
SLURRY WALL IN OCTCBER 1983, CHROM UM CONCENTRATI ONS | N OFF- SI TE WELLS HAVE GENERALLY DECREASED
WTH TI ME, AS DESCRI BED I N SECTION 4. 5. 3.

BASED ON THE CURRENT CHROM UM CONCENTRATI ONS | N OFF- SI TE WELLS AND THE CONTI NUI NG TREND COF
DECREASI NG CHROM UM CONCENTRATI ONS, NO REMEDI ATI ON | S PROPCSED FOR OFF- SI TE AREAS.  HOWNEVER, A
CONTI NGENCY PLAN |'S DEVELOPED TO ADDRESS COFF- SI TE REMEDI ATI ON WHEN THE CRI TERI A FOR SUCH

REMEDI ATI ON ARE ESTABLI SHED BY THE REGULATORY AGENCI ES. TO DEMONSTRATE THE POTENTI AL

ENVI RONMVENTAL | MPACTS OF SELECTI ON OF THE "NO ACTI ON' ALTERNATI VE FOR CFF- SI TE AREAS, THE
TRANSPORT OF CHROM UM WAS SI MULATED USI NG A TWO- DI MENSI ONAL AREAL MODEL ( GEOSYSTEM  APRI L 1987) .
DETAILS OF TH S MODELI NG EFFORT ARE PRESENTED | N APPENDI X E. THE MODEL RESULTS DEMONSTRATED THE
FOLLOW NG



. UNDER PRESENT CONDI TI ONS, DOANGRADI ENT RECEPTORS W LL NOT BE ADVERSELY | MPACTED.

. DI SPERSI ON AND ATTENUATI ON MECHANI SM5 W LL CONTI NUE TO REDUCE CHROM UM
CONCENTRATI ONS | N DOANGRADI ENT  AREAS.

7.4.3 MONI TORI NG

THE PROPCSED MONI TORI NG PROGRAM | S DESI GNED TO DETECT ANY S| GNI FI CANT ENVI RONMENTAL CHANGES AND
TO PROVI DE EARLY WARNI NG TO THE RESPONSI BLE PARTI ES. USI NG THE MONI TORI NG DATA, THE

EFFECTI VENESS OF THE PROPCSED REMEDI AL ACTI ON PLAN SHALL BE EVALUATED. TH S EVALUATI ON SHALL BE
USED AS A BASI S FOR MODI FI CATI ON OF THE REMEDI AL ACTI ON PLAN, | F NECESSARY.

7.5 APPLI CABLE LAWS AND REGULATI ONS

THE CWP SITE IS | NCLUDED ON THE STATE SUPERFUND AND NATI ONAL PRICRITY LISTS AND IS, THUS,
SUBJECT TO BOTH STATE AND FEDERAL LAWS AND REGULATI ONS. ALTHOUGH THE MORE FCRVAL AND SYSTEMATI C
SO L AND GROUND WATER QUALI TY | NVESTI GATI ONS AT THE SI TE BEGAN I N JUNE 1980, A CERTAIN AMOUNT COF
MONI TORI NG WAS PERFORMVED | N THE 1970S BY THE RWXCB. DURI NG THE EARLY PHASES OF THE

I NVESTI GATI ONS, HOWEVER, NANY OF THE CURRENT REGULATI ONS AND GUI DELI NES WERE NOT | N EFFECT.
THEREFORE, | NVESTI GATI ON AND REMEDI ATI ON ACTI VI TI ES WERE NOT ALWAYS PERFORMED | N ACCORDANCE W TH
THE STATE AND FEDERAL LAWS CURRENTLY | N EFFECT. CERTAIN ACTIVI TI ES WERE PERFCRMED BY CWP

W THOUT AUTHORI ZATI ON OF THE REGULATORY AGENCI ES ( APPENDI X A).

AS REQUI RED BY THE NATI ONAL CONTI NGENCY PLAN (NCP 1985) AND SUPERFUND AMENDIVENT AND

REAUTHORI ZATI ON ACT ( SARA 1986), APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)
HAVE BEEN USED AS A QU DE TO EVALUATE THE APPROPRI ATE EXTENT OF SI TE CLEANUP, SELECT APPRCPRI ATE
REMEDI AL ACTI ON ALTERNATI VES, AND HAS BEEN AND WLL BE USED I N | MPLEMENTATI ON AND OPERATI ON CF
THE SELECTED REMEDI AL ACTI ON. AS REQUI RED BY SARA, STATE REQUI REMENTS THAT ARE MORE STRI NGENT
THAN FEDERAL REQUI REMENTS MUST GENERALLY BE ATTAI NED I N | MPLEMENTATI ON OF REMEDI AL ACTI ONS.
THESE LAWS AND REGULATI ONS ARE AS FOLLOWE:

. COVPREHENSI VE ENVI RONMVENTAL RESPONSE, COVPENSATI ON AND LI ABI LI TY ACT (CERCLA) CF
1980, AS AMENDED BY THE SUPERFUND AMENDIVENTS AND REAUTHORI ZATI ON ACT ( SARA) OF 1986.

. RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) OF 1976, AMENDED BY THE HAZARDOUS AND
SCLI D WASTE AMENDIVENTS OF 1984 (RCRA OR HSWA) .

. SAFE DRI NKI NG WATER ACT.

. CALI FORNI A CODE OF REGULATI ONS, TITLE 22, DI VISION 4: ENVI RONMENTAL HEALTH ( CHAPTER
1, ARTICLE 1; CHAPTER 2, ARTICLE 1; CHAPTER 30), JULY 1986.

. CALI FORNI A HEALTH AND SAFETY CODE.
. NORTH COASTAL BASI N WATER QUALI TY CONTRCL PLAN ADOPTED BY THE RWXCB.
. ALL ORDERS, | NCLUDI NG SPECI FI CATI ONS, PROVI SI ONS, PRCH BI TI ONS, AND REQUI REMENTS

| SSUED BY THE RWQCS.
. COURT ORDER BY THE STATE OF CALI FORNI A, OFFI CE OF THE ATTORNEY GENERAL.

. NATI ONAL CONTI NGENCY PLAN, PERTI NENT HAZARDQUS WASTE REGULATI ONS UNDER 40 CFR, PARTS
260 TO 265; PART 300-68, JULY 1985.

. PORTER- COLOGNE WATER QUALI TY CONTRCL ACT, 1969.

BASED ON A REQUEST MADE BY DHS, A DRAFT CF THE DEED OF RESTRI CTI ON ON REAL PROPERTY | S UNDER
PREPARATI ON AND W LL BE | NCLUDED AS APPENDI X G TO THI S DOCUMENT.



#l SH
8.0 | MPLEMENTATI ON SCHEDULE

AS MENTI ONED | N- SECTI ON 5.0, THE | NTERI M REMEDI AL MEASURES PROGRAM HAS BEEN | N EFFECT FOR SOVE
TIME. THEREFORE, A NUMBER OF ELEMENTS OF THE RECOMMENDED REMEDI AL ACTI ON PLAN HAVE ALREADY BEEN
| MPLEMENTED. ACCORDI NG TO CWP, PUMPS AND PI PI NG ASSCOCI ATED W TH GROUND WATER EXTRACTI ON FROM
WELLS CWP-18, HL-7, AND CWP-8 ARE I N PLACE AND | N OPERATI NG CONDI TION.  ALSO, THE

ELECTROCHEM CAL UNIT IS ON SITE AND I N CPERATI NG CONDI TI ON.

SUBSEQUENT TO APPROVAL OF THE RAP, THE FCLLOW NG ACTIVI TI ES NEED TO BE COWPLETED PRI OR TO
FULL- SCALE CPERATI ON:

. FINAL PERM T FROM THE G TY FOR DI SCHARGE OF TREATED WATER | NTO THE SANI TARY SEVER.
. CONNECTI NG THE LI NE TO THE SEVER SYSTEM

. PERM TTI NG DESI G\, AND CONSTRUCTI ON OF COFF- SI TE EXTRACTI ON SYSTEM | F NEEDED.

. SYSTEM STARTUP AND TESTI NG

BECAUSE OF UNCERTAI NTI ES ASSOCI ATED W TH THE TI ME OF APPROVAL CF THE RAP AND OBTAI NI NG THE
PERM T TO DI SCHARGE | NTO THE SANI TARY SEVER, THE REAL Tl ME SCHEDULE |'S NOT KNOAN.  CONNECTI NG
THE LI NE TO THE SEWER SYSTEM CONSTRUCTI ON OF THE OFF- SI TE EXTRACTI ON SYSTEM | F NEEDED, AND
SYSTEM STARTUP CAN BE COVPLETED W THI N A THREE- MONTH PERI OD.

#AFR
9.0 ALLCOCATI ON OF FI NANCI AL RESPONSI BI LI TY AND PROVI SI ONS FOR FI NANCI AL ASSURANCE

ALLOCATI ON OF FI NANCI AL RESPONSI BI LI TY AND PROVI SI ONS FOR FI NANCI AL ASSURANCE ARE BEI NG
NEGOTI ATED W TH THE REGULATORY ACGENCI ES AND WLL BE I NCLUDED I N THE RAP I N THE NEAR FUTURE.

#OWR
10.0 OPERATI ON AND MAI NTENANCE REQUI REMENTS

OPERATI ON AND MAI NTENANCE (Q&\) REQUI REMENTS W LL BE DEVELOPED SUBSEQUENT TO SYSTEM DESI G\,

I NSTALLATI ON, AND STARTUP. THESE REQUI REMENTS SHALL BE OUTLI NED I N AN CPERATI ON AND MAI NTENANCE
MANUAL. HOWNEVER, THE GENERAL O8M REQUI REMENTS RELATED TO THE FOLLOW NG COVPONENTS AND FEATURES
OF THE RECOMMENDED REMEDI AL ACTI ON ARE BRI EFLY DESCRI BED.

. GROUND WATER EXTRACTI ON

. GROUND WATER TREATMENT

. GENERAL SYSTEM | NSPECTI ON AND MONI TORI NG
. GENERAL SAFETY PROCEDURES

. EVALUATI ON OF SYSTEM EFFECTI VENESS

. REPORTI NG

10. 1 GROUND WATER EXTRACTI ON

DURI NG THE STARTUP PERI OD, FLOW ADJUSTMENTS SHALL BE MADE | N ACCORDANCE W TH CWP' S WATER

RECYCLI NG REQUI REMENTS AND LI M TS OF TREATED WATER DI SCHARGE. HOWEVER, ATTEMPTS W LL BE MADE TO
MAXI M ZE EXTRACTI ON RATES FOR MORE EFFECTI VE HYDRAULI C CONTRCL AND REMEDI ATI ON. PROVI SI ONS MUST
BE MADE TO RECORD THE EXTRACTI ON RATE AND CUMJULATI VE FLOW FROM EACH EXTRACTI ON VEELL.

DURI NG NCRVAL CPERATI ON, THE O&M REQUI REMENTS | NCLUDE FLOW ADJUSTMENT AND RECORDI NG, MAI NTENANCE
OF PUWPS AND PI PELI NES, CALI BRATI ON OF GAUGES AND FLOW TOTALI ZERS, PERI CDI C SYSTEM | NSPECTI ON,
AND RECCORD KEEPI NG THE O&M MANUAL SHOULD PROVI DE DETAI LED PROCEDURES FOR FLOW CONTRCOL AND DATA
RECCORDI NG DURI NG SYSTEM OPERATI ON.

10. 2 GROUND WATER TREATMENT
ANDCO ENVI RONVENTAL SERVI CES, | NC. HAS PROVI DED CWP W TH PROCEDURES FOR OPERATI NG THE

ELECTROCHEM CAL UNIT EXI STING AT THE SITE. SOVE OF THE OPERATI ONAL FEATURES OF THE UNIT ARE
SUMMARI ZED I N SECTION 7.2. THE ANDCO OPERATI NG PROCEDURES QUTLI NE THE FOLLOWN NG STEPS W TH



SUFFI CI ENT DETAI L FOR | MPLEMENTATI ON:

. STARTUP OPERATI ON

. DAI LY ACI D WASH NG AND POLARI TY CHANG NG
. SPENT ACI D DI SPOSAL

. ACI D MAKEUP

. SHUTDOWN

. ELECTRCDE REPLACEMENT

. PRECAUTI ONS.

SI NCE | NSTALLATI ON OF THE ELECTROCHEM CAL UNI T, CWP HAS MADE SQOVE MODI FI CATI ONS TO | MPROVE | TS
OPERATI ON.  THE OPERATOR OF THE EXTRACTI ON TREATMENT SYSTEM SHALL BE FAM LI AR W TH THESE
MODI FI CATI ONS.

10. 3 SYSTEM | NSPECTI ON AND MONI TORI NG

IT 1S RECOWENDED THAT THE GROUND WATER EXTRACTI ON TREATMENT SYSTEM BE | NSPECTED ONCE PER DAY.
THE | NSPECTI ON SHOULD | NCLUDE THE EXTRACTI ON VELL PI PI NG AND | NSTRUMENTATI ON; Pl PELI NES
TRANSFERRI NG CONTAM NATED WATER TO THE SUWP; NMAI N HEADER TO THE SEVER SYSTEM AND TREATMENT
SYSTEM UNI T, PIPES, AND | NSTRUVENTATI ON. FLOW TOTALI ZER READI NGS AT THE EXTRACTI ON VELLS AND
THE TREATMENT SYSTEM | NFLUENT LI NE SHOULD BE RECORDED.

SYSTEM MONI TORI NG SHOULD BE PERFORVED ACCORDI NG TO THE REQUI REMENTS SET FORTH BY THE RWQCB AND
THE G TY OF UKI AH, AS PROVIDED I N THE RAP AND SUPPLEMENTARY DOCUMENTS | SSUED BY THESE AGENC ES.

A DAILY OPERATI ON LOG SHALL BE MAI NTAI NED AT THE SI TE TO RECORD THESE ROUTI NE | NSPECTI ONS.  THE
LOG SHALL BE A BOUND, HARD- COVERED BOOK W TH NUVBERED PAGES. | N ADDI TION TO FLOW TOTALI ZER
READI NGS AND OTHER OBSERVATI ONS, THE OPERATOR(S) SHALL RECORD ANY PROBLEMS ENCOUNTERED, THE
CORRECTI VE ACTI ONS TAKEN, AND ANY OTHER RELEVANT | NFCRVATI ON. EACH ENTRY SHALL | NCLUDE THE

TI ME, DATE, AND THE OPERATCR S NAME OR I NI TIALS. THE | NFOCRVATI ON I N THE DAI LY OPERATI ON LOG W LL
BE USED I N PREPARI NG MONTHLY REPCRTS TO TEE RWXCB AND | N EVALUATI NG THE EFFECTI VENESS OF THE
GROUND WATER EXTRACTI ON AND TREATMENT SYSTEM

I NFORVATI ON RELATED TO WATER QUALI TY SAMPLI NG SHALL ALSO BE RECORDED IN THE LOG BOOK. THI' S
I NFORVATI ON SHOULD | NCLUDE, AT A M NI MUM

. SAMPLE LOCATI ONS

. DATE AND TI ME OF SAMPLE COLLECTI ON
. NUMBER OF CONTAI NERS COLLECTED

. ANALYSES REQUESTED

. NAME OF SAMPLI NG PERSONNEL

. COMMENTS.

COMMENTS MAY | NCLUDE SUCH THI NGS AS ODORS OBSERVED, APPEARANCE OF THE WATER (TURBI DI TY, COLOR
ETC.), WEATHER CONDI TI ONS, OR OTHER PERTI NENT | NFCRVATI ON

10. 4 CGENERAL SAFETY PROCEDURES
THE GENERAL SAFETY PROCEDURES PERTI NENT TO THE RECOMMVENDED REMEDI AL ACTI ON ARE AS FOLLOWE:
. OPERATI NG EQUI PMENT SHALL BE CHECKED FREQUENTLY FOR SI GNS OF LEAKAGE, CORRCSION, OR
DAMACE. ANY SUCH DEFECTS NOTED SHALL BE REPAI RED OR OTHERW SE CORRECTED BEFORE ANY
ADVERSE CONSEQUENCES RESULT.

. TOOLS, PIPE, AND OTHER EQUI PMENT SHALL NOT BE LEFT LYI NG AROUND THE EXTRACTI ON WELL
HEADS CR ARCUND THE ELECTROCHEM CAL TREATMENT UNI T.

. WASTE MATERI AL AND SLUDGE SHOULD BE PLACED I N A SU TABLE RECEPTACLE OR REMOVED FROM
THE SI TE ACCORDI NG TO THE APPRCPRI ATE REGULATI ONS.

. ANY SPILLS OF CONTAM NATED GROUND WATER SHALL BE CLEANED UP | MMVEDI ATELY AND
REPORTED, AS APPROPRI ATE.



IT 1S RECOWENDED THAT ONLY PERSONS FAM LI AR W TH THE GROUND WATER EXTRACTI ON AND TREATMENT
SYSTEM PERFORM COPERATI ON AND MAI NTENANCE ACTI VI Tl ES.

10. 5 EVALUATI ON OF SYSTEM EFFECTI VENESS

BASED ON GROUND WATER MONI TORI NG DATA, THE EFFECTI VENESS OF THE EXTRACTI ON TREATMENT SYSTEM
SHALL BE EVALUATED. THE EVALUATI ON WLL I NCLUDE THE HYDRAULI C RESPONSE OF THE WATER- BEARI NG
ZONES TO EXTRACTI ON AND WATER QUALI TY CHANGES WTH TIME. TH' S TYPE OF EVALUATION I S USUALLY
PERFORMED ON AN ANNUAL BASIS. THE RESULTS OF SUCH EVALUATI ONS WLL BE USED TO MAKE PROJECTI ONS
FOR AQUI FER CLEANUP AND MODI FI CATI ONS TO THE REMEDI ATI ON STRATEGY, | F NECESSARY.

10.6 SI TE | NSPECTI ON

THE SI TE SHALL BE | NSPECTED PERI ODI CALLY TO | DENTI FY POTENTI AL M GRATI ON PATHWAYS CF THE

CONTAM NANTS AND TAKE APPROPRI ATE CORRECTI VE ACTI ONS. THE ASPHALT COVER, PARTI CULARLY | N RETORT
AND SUWMP AREAS, SHALL BE CAREFULLY | NSPECTED AND REPAI RED ACCCORDI NGLY TO PREVENT SURFACE

I NFI LTRATI ON.  OTHER SURFACE FEATURES SHALL BE | NSPECTED TO PREVENT M GRATI ON OF WOOD PRESERVI NG
CHEM CALS | NTO SURFACE WATERS.

10. 7 REPORTI NG

THE REPORTI NG REQUI REMENTS DURI NG THE | MPLEMENTATI ON OF THE RECOMVENDED REMEDI AL ACTI ON W LL BE
I N ACCORDANCE W TH THE GUI DELI NES AND PROCEDURES SET FORTH BY THE RWXCB, DHS, EPA, THE CITY, AND
OTHER REGULATCORY AGENCI ES. MONTHLY PROGRESS REPCORTS SHALL BE PREPARED AND SUBM TTED TO THE
ACENCI ES. THE PROGRESS REPORTS WLL PRESENT A SUMVARY OF THE WORK PERFORMED, DATA COLLECTED,
AND | NTERPRETATI ONS MADE | N THE PRECEDI NG MONTH. | F CHANGES NEED TO BE MADE, THE PROGRESS
REPORTS W LL QUTLI NE THE PROPOSED CHANGES FCR THE AGENCI ES' | NFORVATI ON AND APPROVAL. AN ANNUAL
REPORT ALL BE PREPARED SUWVARI ZI NG THE DATA OBTAI NED AND THE ASSCOCI ATED FI NDI NGS, CONCLUSI ONS,
AND RECCOMVENDATI ONS.
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TABLE 10
WATER QUALI TY CRI TERI A SUMVARY

NOTE: TH S CHART | S FOR GENERAL | NFORVATI ON; PLEASE USE CRI TERI A
DOCUMENTS OR DETAI LED SUMVARI ES IN "QUALITY CRITER A
FOR WATER 1986" FOR REGULATORY PURPOSES.

CONCENTRATIONS I N UG L
COVPOUND PRICRITY EPA

POLLUTANT CARCI NOGENI CI TY
CLASSI FI CATI ON (4)

ARSENI C Y A

ARSENI C ( PENT) Y A

ARSENI C (TRI) Y A

CHROM UM ( HEX) Y A

CHROM UM (TRI) N A

CCPPER Y D

COVPOUND FRESH FRESH
ACUTE CHRONI C
CRI TER A CRI TER A

ARSENI C

ARSENI C ( PENT) 850( 2) 48(2)

ARSENI C (TRI) 360 190

CHROM UM ( HEX) 18 11

CHROM UM (TR!) 1, 700( 3) 210(3)

CCPPER 18(3) 12(3)

COVPOUND MARI NE MAR NE
ACUTE CHRONI C
CRI TER A CRI TER A

ARSENI C

ARSENI C ( PENT) 2,319(2) 13(2)

ARSENI C (TRI) 69 36

CHROM UM ( HEX) 1, 100 50

CHROM UM (TR!) 10, 300( 2)

COPPER 2.9 2.9



COVPOUND

ARSENI C

ARSENI C ( PENT)
ARSENI C (TRI)
CHROM UM ( HEX)
CHROM UM (TRI)
COPPER

COVPOUND

ARSENI C

ARSENI C ( PENT)
ARSENI C (TRI)
CHROM UM ( HEX)
CHROM UM (TRI)
COPPER

COVPOUND

ARSENI C

ARSENI C ( PENT)
ARSENI C (TRI)
CHROM UM ( HEX)
CHROM UM (TRI)
COPPER

NOTES: 1)

2)

3)

4)

REFERENCE: US

TABLE 10 ( CONT)

UNI TS PER LITER

WATER FI SH

AND FI SH CONSUMPTI ON
| NGESTI ON O\NLY

2.2 N 1) 17.5 NG (1)
50 UG

170 MG 3,433 MG

DRI NKI NG WATER

MC. L

0.05 M5

0.05 M5

0.05 M5

DATE REFERENCE NO. COF STATES
W TH AQUATI C LI FE
STANDARD

1980FR 21

1985FR 21

1985FR 21

1985FR 24

1985FR 24

1985FR 2

I NSUFFI CI ENT DATA TO DEVELOP CRITERIA.  VALUE PRESENTED 1S
THE LONEST OBSERVED EFFECT LEVEL (LCEL).

HUVAN HEALTH CRI TERI A FOR CARCI NOGENS REPORTED FOR THREE
RI SK LEVELS. VALUE PRESENTED IN THE (10-6) R SK LEVEL.

HARDNESS DEPENDENT CRI TERI A (100 MY L USED)

GROUP A DENCOTES "HUVAN CARCI NOGEN' AND GROUP D DENOTES "
NOT CLASSI Fl ABLE. "

ENVI RONVENTAL PROTECTI ON AGENCY, MAY 1, 1987, "QUALITY

CRI TERI A FOR WATER 1986, " UPDATE #32, OFFI CE OF WATER REGULATI ONS AND

STANDARDS, CRI

TERI A AND STANDARDS DI VI SI O\



MEDI UM

DRI NKI NG
WATER

DRI NKI NG
WATER

WORKPLACE
AR

WORKPLACE

AR

AMBI ENT
WATER

AMBI ENT
WATER

AMBI ENT Al R
(?)

TABLE 11

PUBLI C HEALTH PROTECTI ON STANDARDS

CHEM CAL
SPECI ES/ FORM

CR(VI)

TOTAL CR

CARCI NOGENI C FORVS

NCONCARCI NOGENI C

FORVMB OF CR(VI)

CR(VI)

CR(111)

(?)

RECOMVENDED
(03
ESTABLI SHED
STANDARD

0.05 ML

0.05 ML

0.001 M3 M 3)

0.025 M3 M 3)

0.05 MI M 3)

0.05 ML

0.170 M7 L

0.15 U@ M 3)

REFERENCE
US PUBLIC
HEALTH
STANDARDS,
1962

NAS, 1974;
US EPA, 1976

NI GSH, 1975

TWA ORNI CSH,

1975

CEl LI NG

US EPA
1980

US EPA
1980

CARB RI SK
VALUE



TABLE 12

ESTI MATED COST OF VARI OUS REMEDI AL ACTI ON ALTERNATI VES
(ALL AMOUNTS ARE | N THOUSANDS OF DOLLARS)

SO L REMWVAL AND SO L REMOVAL AND  INSITU
OFF-SI TE DI SPCSAL  ON-SI TE TREATMENT ~ TREATMVENT
(4 NONTHS) (1 YEAR) (2 YEARS)
DES| GV CONTRCL 10 NA (1) NA (1)
MOBI LI ZATI ON 5 10 - 15 5
EXCAVATI ON 40 - 50 40 - 50 30 (2)
TRANSPORTATI ON/ 1, 450 500 (3) 260
DI SPOSAL
HEALTH AND SAFETY 10 30 30
SUPERVI SI ON 20 150 100
SI TE RESTORATI ON 10 30 30
CONTRACTCR PROFI T 30 - 70 50 - 80 50 - 75
LABORATCRY COSTS 30 - 50 50 - 80 50 - 75
REPORTI NG 30 - 40 70 70
TOTAL COSTS (5) 1,635 - 1,715 930 - 1,005 (6) 625 - 675 (7)

NOTES: (1) NA DENOTES NOT AVAI LABLE; COST DEPENDS ON DESI GN REQUI REMENTS.

(2) ASPHALT REMOVAL.

(3) TREATMENT ONLY.

(5) ALL COSTS ARE ESTI MATES AND ARE | NTENDED TO PROVI DE RELATI VE
CCST COVPARI SONS FOR REMEDI ATI ON ALTERNATI VES. | NFLATI ON
FACTOR |'S NOT CONS| DERED.

(6) EXCLUDI NG DESI GN COSTS.

(7) EXCLUDI NG DESI GN AND FI ELD TESTI NG COSTS.



PARTI AL EXCAVATI ON

OFF- SI TE DI SPOSAL CONTAI NVENT NO ACTI ON
(4 MONTHS) (2 YEARS) (2 YEARS)
DESI GN' CONTRCL 5 20 5
MOBI LI ZATI ON 5 5 0
EXCAVATI ON 15 - 25 0 0
TRANSPORTATI ON/ 200 - 275 0 0
DI SPCSAL
HEALTH AND SAFETY 10 10 0
SUPERVI SI ON 10 15 - 20 0
SI TE RESTORATI ON 10 0 0
CONTRACTOR PRCFI T 20 - 40 25 (4) 0
LABORATCRY CCSTS 15 - 25 12 - 15 15
REPORTI NG 10 - 15 12 - 15 15
TOTAL CCSTS (5) 300 - 420 99 - 110 35

NOTES: (4) WELL DEVELCPERS, SAVPLERS.
(5) ALL COSTS ARE ESTI MATES AND ARE | NTENDED TO PROVI DE RELATI VE
OOST COVPARI SONS FOR REMEDI ATI ON ALTERNATI VES. | NFLATI ON
FACTOR |'S NOT CONSI DERED.



