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MAN- VADE PONDS, THE LANDFI LL, DRAI NAGE DI TCHES, STREAM CHANNELS, AND ROAD BEDS. THESE SI TE
FEATURES ARE SHOM | N FI GURE 1.

THE TOPOGRAPHY AT THE MVRF LARGELY CONTROLS THE DI RECTI ON OF SURFACE- WATER FLOW EXCEPT WHERE

MAN- MVADE STRUCTURES HAVE BEEN BUI LT TO ALTAR FLOW PATTERNS. | N GENERAL, SURFACE- WATER RUNCFF

FROM ACTI VE PORTIONS OF THE SITE IS ROUTED TO THE RECYCLE POND.  SURFACE- WATER FLOANS ARE SHOWN
I'N FI GURE 2.

RUNCFF FROM THE LANDFI LL AREA |I'S CURRENTLY | NTERCEPTED BY THE LEACHATE COLLECTI ON SYSTEM AND THE
LANDFI LL DI TCH AND THEN ROUTED TO THE RECYCLE POND VI A THE DI SCHARGE CHANNEL. PRI OR TO THE
CONSTRUCTI ON OF THI' S | NTERCEPTI ON NETWORK, LANDFI LL RUNOFF FOLLOAED THREE PRI MARY DRAI NAGE
PATHMAYS, ALL OF WH CH DI SCHARGED TO THE ALLUVI AL AQUI FER  THOSE FLOAS ARE NOW COLLECTED I N THE
LEACHATE CCLLECTI ON SYSTEM

SURFACE PONDS AT THE MVRF | NCLUDE THE FOUR SCRUBBER SLUDGE PONDS. RECYCLE POND, DUCK POND, AND
LI NED POND. THE RECYCLE POND SERVES AS A COLLECTI ON PO NT FOR RUNCFF FROM THE LANDFI LL, THE
FORMER CATHCDE WASTE MANAGEMENT AREA, AND AREAS TO THE | MVEDI ATE SOQUTH AND WEST OF THE PLANT,
AND I T DI SCHARGES TO THE COLUMBI A RI VER | N ACCORDANCE W TH A NATI ONAL POLLUTANT DI SCHARCGE

ELI M NATI ON SYSTEM (NPDES) PERM T. THE RECYCLE AND LI NED PONDS ARE CURRENTLY IN USE. THE
SCRUBBER SLUDCGE PONDS ARE NO LONGER I N USE BUT | NTERSECT THE WATER TABLE AND ARE SATURATED | N
PROPCRTI ON TO THE RELATI VE GROUNDWATER ELEVATI ON

SURFACE- WATER RUNCFF FROM THE SOUTHWEST PART OF THE SI TE FLOAS TO THE SOQUTH AND EAST THROUGH A
NATURAL DRAI NAGE CHANNEL PRI OR TO DI SCHARG NG TO THE COLUMBI A RI VER.  SURFACE- WATER DRAI NAGE
FROM THE NON- ACTI VE PART OF THE MVRF ( NORTHWEST OF THE LANDFI LL) DI SCHARCGES DI RECTLY TO
CHANOWETH CREEK.

LI THOLOGY/ GEOLOGY. THE SURFACE SO LS AT THE DALLES ARE POORLY DEVELOPED AND | N MOST PLACES ARE
NON- EXI STENT.  DURI NG CONSTRUCTI ON AND CPERATI ON OF THE MVRF, A LARCE PART OF THE NATI VE SO LS
AT THE SI TE WERE COVERED W TH FI LL MATERI AL.

UNDERLYI NG THE SO LS/ FILL AT THE SITE I S ROCK OF THE COLUMBI A Rl VER BASALT GROUP (CRBG. THE
ROCK STRATA AT THE SI TE ARE GENERALLY FLAT LYI NG EXCEPT I N THE NORTH WHERE THE CHENOWETH FAULT
TRANSECTS THE SITE. THE CRBG | S OVERLAI N BY PLEI STOCENE AGE ALLUVI AL DEPCSI TS | N THE NORTHERN
PARTS OF THE SI TE.

EXI STI NG AND FUTURE LAND AND GROUNDWATER USE. THE MVRF, AS NOTED PREVI QUSLY, | S LOCATED WTHI N
800 ACRES ZONED FOR HEAVY | NDUSTRY AND MANUFACTURI NG NORTHWEST ALUM NUM | S CURRENTLY THE
LARCGEST I NDUSTRY I N TH' S ZONI NG AREA, EMPLOYI NG 250 TO 300 PERSONS.

A SVALL TRUCKI NG FACI LI TY, PLANT RECREATI ON AREA, AND A RCDEO GROUNDS ARE LOCATED NEAR THE
SOUTHERN BOUNDARY OF THE | NDUSTRI AL AREA. THE NORTHERN PART OF THE AREA CONTAI NS THE MOUNTAI N
FIR FACILITY AND TWO SVMALL AREAS ZONED AS COWUNI TY FACI LI TIES. LOCATED W TH N THESE COVMUNI TY
FACI LI TIES ARE THE WASCO COUNTY ANI VAL SHELTER, ROCKLINE (WH CH CONSI STS PRI MARILY OF A MACHI NE
SHOP EMPLOYI NG ABOUT FOUR PECPLE), AND AN ELECTRI C POAER SUBSTATION. A GRAVEL PIT OMED BY
MUNSON PAVI NG | S ALSO LOCATED I N THE NORTHERN PART OF THI S ZONI NG AREA.

CURRENTLY, THERE IS LI TTLE DEVELOPMENT ALONG THE COLUMBI A RI VER WATERFRONT IN THE VICI NI TY OF
THE MVRF, ALTHOUGH THERE ARE PLANS TO USE A TRACT BETWEEN THE SI TE AND THE RI VER FOR | NDUSTRI AL
DEVELCOPMENT. THE AREA HAS BEEN LEVELED, GRADED, AND LANDSCAPED. A SMALL BARGE COMPANY IS
LOCATED ON THE WATERFRONT APPROXI MATELY 0.5 M LE SOUTHEAST OF THE MVRF.

THE REMAI NDER OF THE ZONI NG AREA | S LI GHTLY VECGETATED CR WOODED, MVRF LAND THAT IS NOT USED FOR
I NDUSTRI AL PROCESSES | S LEASED FOR AGRI CULTURAL USES SUCH AS CATTLE GRAZI NG  CATTLE GRAZI NG



TAKES PLACE PRI MARILY I N THE VEGETATED AREAS NORTHEAST OF &HE FACI LI TY AND I N THE AREA NEAR THE
RODEO GROUNDS.

| NTERSTATE 84 SEPARATES THE LI GHT AND HEAVY | NDUSTRI AL MANUFACTURI NG AREA FROM RESI DENTI AL
AREAS. DI RECTLY WEST OF THE | NTERSTATE AND APPROXI MATELY ONE- THHRD OF A M LE FROM THE MVRF SI TE
ARE SEVERAL AREAS ZONED FOR RES| DENT| AL DEVELOPMENT. GENERAL COMMERCI AL SI TES, SUCH AS A

DRI VE- I N THEATER, ARE LOCATED | N AND ARCUND THESE RESI DENTI AL AREAS, APPROXI MATELY TWD- THI RDS CF
A M LE VWEST OF THE MVRF. ADDI TI ONAL RESI DENTI AL AREAS ZONED FCR SI NGLE- FAM LY. MULLTI - FAM LY,
AND MBI LE HOVE DVEELLI NGS ARE LOCATED SQUTHWEST OF THE SI TE.

A GRAVEL PIT | S OPERATED W THI N THE QUATERNARY GRAVELS OF THE ALLUVI AL AQUI FER NORTHEAST CF THE
MVRF. THI S CPERATI ON | S RELATI VELY SVALL, AND PROBABLY COULD NOT BE EXPANDED S| GNI FI CANTLY
ON NG TO THE LI M TED EXTENT OF THE ALLWI UM

NEARBY RESI DENCES. A STRIP OF LAND ZONED FOR LI GHT | NDUSTRI AL AND MANUFACTURI NG DEVELOPMENT | S
LOCATED BETWEEN THE RAI LROAD TRACKS AND | NTERSTATE 84 DI RECTLY WEST OF THE MVRF MAI N BU LDI NG

I N ADDI TI ON TO SEVERAL SNVALL BUSI NESSES, TH S AREA CURRENTLY | NCLUDES A FEW RESI DENTI AL HOMES.
THESE HOVES WERE | N PLACE PRI CR TO ZONI NG AND UPON NEW OMERSH P OR DESTRUCTI ON OF THE HQOVES,
THE AREA WLL BE USED STRICTLY FOR LI GHT | NDUSTRI AL AND MANUFACTURI NG DEVELOPMENT. BASED ON
RECENT AERI AL PHOTOGRAPHS, LESS THAN 20 HOVES AND BUSI NESSES ARE I N THE AREA WEST OF THE SI TE.

NATURAL RESCQURCES. GROUNDWATER |'S AN | MPORTANT SOURCE OF WATER SUPPLY I N THE DALLES AREA FOR
DOMESTI C, | NDUSTRI AL, AND AGRI CULTURAL USES. THE PRI MARY AQU FER IN THE AREA | S THE DALLES
GROUNDWATER RESERVAO R (DGWR); THE ALLUVI AL AQUI FER LOCATED | N THE CHENONETH CREEK AREA | S USED
BY THE ANl MAL SHELTER

THE COLUMBI A RIVER AND | TS TRI BUTARI ES REPRESENT THE MAJOR SURFACE- WATER RESOURCES | N THE AREA,
W TH AN | MPOUNDVENT ON M LL CREEK USED AS THE PRI NCl PAL SOURCE OF WATER SUPPLY FOR THE I TY COF
THE DALLES.

THE COLUMBI A RIVER AND | TS TRI BUTARI ES REPRESENT THE MAJOR SURFACE- WATER RESOURCES | N THE AREA,
W TH AN | MPOUNDVENT ON M LL CREEK USED AS THE PRI NCl PAL SOURCE OF WATER SUPPLY FOR THE A TY COF
THE DALLES. THE COLUMBI A RIVER AND | TS TRI BUTARI ES PROVI DE HABI TAT FOR | MPORTANT COMVERCI AL AND
SPORT FI SHERI ES, W TH SALMON, TROUT, STEEL HEAD, WALLEYE, AND BASS BEI NG AMONG THE MANY GAME
FI'SH COWON TO THE RIVER  NMANY CF THE TRI BUTARI ES SERVE AS HATCHERI ES FCR THE SALMONO DS.

#ES
11, ENFORCEMENT SUMVARY

IN THE SPRING OF 1983. THE PRESENCE OF CYANI DE COVPOUNDS WERE DETECTED I N THE GROUNDWATER AND
THE EPA RANKED THE FACILITY FOR | NCLUSION ON THE NPL. THE SI TE WAS PROPCSED FOR THE NPL I N
OCTOBER 1984. [N 1987 THE SI TS WAS FORVALLY PLACED ON THE NPL.

MVC HAS BEEN | DENTI FI ED AS A POTENTI ALLY RESPONSI BLE PARTY FOR THE SITE. MMC ENTERED | NTO A
CONSENT ORDER W TH EPA | N SEPTEMBER 1985 THAT DI RECTED MMC TO PERFORM AN RI/FS FOR SPECI FI C
AREAS AT THE SI TE THAT M GHT HAVE BEEN | MPACTED DURI NG PLANT COPERATI ONS.  THE FI NAL FS REPORT
WAS SUBM TTED I N JULY, 1988. MMC IS IN COVWPLI ANCE WTH THE TERVS OF THE ORDER

SPECI AL NOTI CE HAS NOT BEEN | SSUED I N THI S CASE TO DATE.



#CR
111, COMUNI TY RELATI ONS

COVMMUNI TY CONCERN ABCQUT THE MARTI N MARI ETTA SI TE HAS NEVER APPEARED TO BE W DESPREAD, ALTHOUGH
SEVERAL | SSUES AND QUESTI ONS WERE RAI SED. THESE THREE | SSUES WERE RAI SED BY SEVERAL COVWUN TY
MEMBERS;

THE CONCERN OVER CYANI DE CONTAM NATI ON,

THE | MPORTANCE OF THE ALUM NUM REDUCTI ON FACI LI TY TO THE LOCAL ECONOWY; AND
L CONCERNS ABQUT VARI QUS Al RBORNE EM SSI ONS FROM THE SMELTER

THE REMEDI AL | NVESTI GATI ON ADDRESSED THE CONCERNS ABOUT CYANI DE, CONCLUDI NG THAT THERE IS NO

SI GNI FI CANT CYANI DE CONTAM NATI ON | N GROUNDWATER BENEATH THE SI TE. THE REDUCTI ON FACI LI TY WAS
LEASED AND RECPENED BY NW ALUM NUM WHI CH HAS | MPROVED THEI R PRACTI CES FOR HANDLI NG THE WASTES
WH CH EARLI ER CAUSED THE CONTAM NATI ON NOW BENEATH THE SI TE.  FINALLY, AS A RESULT CF A LAWSUI T,
MARTI N MARI ATTA | NSTALLED NEW FLUCRI DE EM SSI ON CONTROL EQUI PMENT.

JUDG NG FROM THE FACT THAT EPA RECEI VED NO WRI TTEN COMMENTS ON THE FEASI BI LI TY STUDY DESPI TE 2
PUBLI C MEETI NGS, 2 FACT SHEETS, AND SEVERAL PUBLI C NOTI CES ABOUT THE FEASI BI LI TY STUDY AND
COMMENT PERI OD, EPA CONCLUDES THAT THE COVMUNI TY' S CONCERNS HAVE BEEN ADDRESSED AND THAT THEY
ARE RELYI NG ON EPA AND COVMUNI TY DEQ TO SELECT AN APPRCPRI ATE REMEDY. THE SELECTED REMEDY TAKES
I NTO ACCOUNT THE CONCERNS MENTI ONED ABOVE.



#NEP
I'V.  NATURE AND EXTENT OF PROBLEM

S| TE CHARACTERI ZATI ON

THE SI TE CONSI STS OF A NUMBER OF AREAS OF CONTAM NATI ON THAT HAVE RESULTED FROM PAST PRACTI CES
AT THE SITE  THESE AREAS ARE SHOM ON FI GURE 1 AND | NCLUDE;

LANDFI LL

LANDFI LL RUNOFF AREAS
AREA A
AREA B
AREA C
AREA D

FORMER CATHCDE WASTE NMANAGEMENT AREAS
METAL PAD STORAGE AREA
BATH RECOVERY PAD AREA
OLD CATHODE WASTE PI LE AREA
SALVAGE AREA
POTLI NER HANDLI NG AREA
CATHODE WASH AREA

DUCK POND
LI NED POND
RECYCLE POND

SCRUBBER SLUDCGE PONDS
SSPL
SSP2
SSP3
SSP4

DRAI NACGE DI TCHES
SURFACE DRAI NAGE DI TCH
LEACHATE COLLECTI ON DI TCH
LANDFI LL DI TCH
NORTH DI TCH
R VER RCAD DI TCH
R VER RCAD CURB
DI SCHARGE CHANNEL
DRAI NACGE DI TCH
OLD NPDES DI SCHARGE CHANNEL
ABANDONED SCRUBBER SLUDGE CHANNEL

MORE DETAI LED DESCR PTI ONS OF THOSE AREAS WHERE S| GNI FI CANT CONTAM NATI ON WAS DETECTED ARE
I NCLUDED I N THE NEXT SECTI ON ENTI TLED "WASTE CHARACTERI ZATI ON OF AREAS | NVESTI GATED'.

TABLE 1 SHOAS A CHRONCLOGY OF SI GNIFI CANT EVENTS AT THI S SI TE THAT HAVE CONTRI BUTED THE PRESENT
STATE OF THESE AREAS. THE CHRONOLOGY SHOAS THAT MANY OF THE PAST PRACTI CES, PARTI CULARLY THOSE
I N\VOLVI NG DI SPCSAL OF CYANI DE CONTAI NI NG WASTE, HAVE BEEN CORRECTED PRI CR THE | NI TI ATION OF THE



RI/FS. |IN TH S RESPECT THE SELECTED REMEDY | S CONS|I DERED AS A SUPPLEMENT TO CORRECTI VE ACTI ONS
THAT HAVE ALREADY BEEN PERFCRVED.

WASTE CHARACTERI ZATI ON OF AREAS | NVESTI GATED
LANDFI LL

SHOM I N FI GURE 1, THE LANDFI LL OCCUPI ES APPROXI MATELY 15 ACRES JUST NORTH CF THE ALUM NA
REDUCTI ON BUI LDI NG  FORVER DRAI NAGE PATHWAYS FROM THE LANDFI LL AREA CORRESPOND TO THE LANDFI LL
RUNCFF AREAS.

WASTES AT THE LANDFI LL WERE PLACED RANDOMLY ON THE GROUND SURFACE AND Pl LED TO THE CURRENT

CONFI GURATI ON,  TOTAL WASTE VOLUME |'S ESTI MATED TO BE ABQUT 200, 000 CUBI C YARDS. WASTES PRESENT
IN THE LANDFI LL AS A RESULT OF THE REDUCTI ON PROCESS AND CONSTRUCTI ON CPERATI ONS CONSI ST CF;
CONSTRUCTI ON DEBRI' S (PRI MARI LY BASALT FRAGVENTS): "TARGET WASTES' SUCH AS SPENT CATHODE WASTE
MATERI ALS, REFRACTORY BRI CKS, OFF- SPECI FI CATI ON CARBON BLOCK, PITCH, COKE AND CRYQLI TE; AND
METALLI C WASTES SUCH AS BUSS BARS AND CCOLLECTOR STUDS, AND PALLETS, CANS, RAGS, AND EMPTY DRUMS.
PRI OR TO THE REGULATI ON OF ASBESTOS DI SPCSAL AND HANDLI NG PRACTI CES. ASBESTOS AND MATERI ALS
CONTAI NI NG ASBESTOS WERE DI SPOSED OF | N A RANDOM FASH ON W THI N THE LANDFI LL.  SI NCE REGULATI ON
OF THESE MATERI ALS, MVRF DI SPCSED OF ASBESTCS | N DI SCRETE AREAS CF THE LANDFI LL.

THE FOLLOW NG VOLUMES HAVE BEEN ESTI MATED FOR THE WASTE TYPES | N THE LANDFI LL;

* BASALT FRAGVENTS 100, 000 YDS.
* ASBESTCS 300 YDS.
* METALLI C WASTES 500 YDS.
* TARGET WASTES 99, 200 YDS.

OF THE TARCET WASTES, | T IS ESTI MATED THAT 5, 000 TONS OF SPENT CATHODE WASTE MATERI ALS ARE
PRESENT I N THE LANDFI LL; THESE WASTES CONTAI N H GH LEVELS OF CARBON, SULFATE, SCDI UM AND
FLUCRI DE IN ADDI TION TO M NOR AMOUNTS OF CYANIDE. CRYQLITE, WH CH I S COWGSED OF FLUCRI DE,
SCDIUM AND ALUM NUM |S ALSO PRESENT I N THE LANDFILL. PITCH AND COKE ASSCCI ATED W TH THE
CONTI NUQUS ANCDE | N THE REDUCTI ON PROCESS ARE PRESENT | N THE LANDFI LL AND CONTAI N ELEVATED
LEVELS OF PAHS AND LOW LEVELS OF ARSEN C.

TO CONFI RM THE COWVPOSI TI ON OF THE LANDFI LL, FIVE TEST PI TS WERE EXCAVATED. THE MATERI ALS
OBSERVED RANGED FROM FI NE DUST TO VERY LARCE BASALT BCOULDERS. SAMPLES FROM THE FI VE TEST PI TS
I NDI CATE THE PRESENCE OF THE FOLLOW NG CONTAM NANTS,;

* EP TOXIATY - BARI UM 0.234 MJ L (ONE SAMPLE)
* TOTAL CYAN DE 0.32 - 70 Md KG
* FREE CYAN DE 0.27 - 54 MJ KG
* SO WM 3,400 - 82,200 MJ KG
*  FLUOR DE 204 - 2,880 M KG
*  PAHS 276 - 2,406 Md KG

FORMER CATHCDE WASTE MANAGEMENT AREAS

PAST CATHCDE WASTE MANAGEMENT ACTI VI TI ES WERE CONCENTRATED NEAR THE NORTHEAST CORNER OF THE
PLANT BUI LDING  THESE AREAS | NCLUDE THE METAL PAD STORAGE AREA, THE BATH RECOVERY AREA, THE
SALVAGE AREA, THE CATHCDE WASH AREA, THE POTLI NER HANDLI NG AREA AND THE OLD CATHCDE WASTE PI LE.
I'N ADDI TI ON TO THE PERCHED WATER I DENTI FIED I N TH S AREA, THE POTLI NER HANDLI NG AREA WAS

| DENTI FI ED AS THE MAI N AREA OF CONCERN IN TERVS OF DI RECT HUVAN EXPOSURE TO SO LS, AND IS
DESCRI BED I N MORE DETAI L BELOW I N ADDI TI ON, THESE AREAS WERE | DENTI FI ED AS POTENTI AL SOURCES



OF FLUCRI DE CONTAM NATI ON TO GROUNDWATER

POTLI NER HANDLI NG AREA.  THE POTLI NER HANDLI NG AREA (PHA) OCCUPI ES APPROXI MATELY 0.9 ACRE, JUST
EAST OF THE REDUCTI ON BU LDI NG (SEE FIGURE 1). THE PHA WAS USED DURI NG THE PERI CD WHEN WASTE
CATHODE WAS CRUSHED AND LQOADED ONTO RAI LROAD CARS FCOR OFF-SI TE RECYCLING AS A RESULT OF THE
CRUSHI NG PROCESS, CATHCDI C DUST, PITCH, AND COKE RESI DUALS HAVE ACCUMJULATED. SAMPLI NG OF THE
PNA | NDI CATED THE PRESENCE OF THE FOLLOW NG CONTAM NANTS;

* CYANI DE
- TOTAL 14 Md KG
- FREE 4 Md KG
* FLUCRI DE 673 Md KG
* SOOI UM 29, 600 M4 KG
* PAHS 9,041 M KG

SCRUBBER SLUDCGE PONDS

THE SCRUBBER SLUDGE PONDS (SSPS) CONSI ST OF FOUR SURFACE | MPOUNDVENTS ( NUMBERED 1 THROUGH 4)
LOCATED SQUTH OF THE REDUCTI ON BU LDI NGS AND WEST OF RI VER ROAD. THE LARCGE SURFACE AREA AND
RETENTI ON CAPACI TY OF THE SSPS ALLONED FCR PARTI CULATE SETTLEMENT OF SLURRY WATERS FROM THE Al R
POLLUTI ON CONTROL SYSTEM PRI OR TO DI SCHARGE OF ACCUMULATED WATER TO THE COLUMBI A Rl VER

OOLLECTI VELY, THE LATERAL EXTENT OF THE SSPS |'S APPROXI MATELY 14.8 ACRES. SSP1 AND SSP4 HAVE
SO L COVERS AND ESTABLI SHED VEGETATI ON WHI CH CURRENTLY PRECLUDES DI RECT CONTACT W TH THE WASTES.
SSP2 AND SSP3 ARE NOT COVERED. THE MATERI AL PRESENT | N THE SSPS CAN BE DI VI DED | NTO THREE
CATEGORI ES: (1) SO L COVER (2) SLUDGES, AND (3) CONTAM NATED SUBSO LS. THE VOLUVES FOR EACH
SSP BY CATEGORY ARE PRESENTED BELOW

PCOND COVER SLUDGE SUBSA L SUBTOTAL
SSP1 7,970 63, 730 - 71,700
SSP2 6, 820 2,760 9, 580
SSP3 43, 600 14, 500 58, 100
S5P4 4, 640 17, 660 6, 200 28, 500
TOTAL 167, 880

I'N ADDI TI ON, PREVALENT W NDS HAVE SCATTERED APPROXI MATELY 538 CUBI C YARDS OF SLUDGE SOUTH COF
SSP2 AND SSP3.

SAMPLES FROM THE SCRUBBER SLUDGE PONDS | NDI CATE THE PRESENCE OF THE FOLLOW NG CONTAM NANTS;

* CYANI DE

- FREE BELOW DETECTI ON LI M T( BDL)
* FLUCRI DE 204 - 613 MA KG
* ARSENI C BDL - 77 Md KG
* SOOI UM 6, 250 - 45,000 MJ KG
* VOGS BDL

* PAHS 1,940 - 8,570 MJ KG



SURFACE DRAI NACGE DI TCHES

LEACHATE GENERATED BY THE LANDFI LL I'S CONTAI NED BY A LEACHATE COLLECTI ON SYSTEM THAT CONSI STS CF
THE FOLLOWN NG DI TCHES (SHOMW I N FI GURE 2);

1 SURFACE DRAI NACGE DI TCH;
LEACHATE CCOLLECTI ON DI TCH, AND
LANDFI LL DI TCH

THE GENERATI ON OF LEACHATE |'S SEASONALLY DEPENDENT AND | TS PRESENCE | S DI RECTLY RELATED TO
PRECI PI TATI ON OR SNOW MELT.  AVAI LABLE RECORDS OF LEACHATE COLLECTED AND PUMPED RANGE FROM 0 TO
50, 000 GALLONS PER DAY (GPD) W TH PEAK FLOAS OCCURRI NG GENERALLY | N THE EARLY SPRI NG
CONCENTRATI ONS OF CONTAM NANTS | N THE LANDFI LL LEACHATE ALSO VARY W TH SEASON AND ARE H GHER
WHEN LEACHATE | S BEI NG DEVELCPED.

THE FOLLOW NG COVPOUNDS WERE | DENTI FI ED | N THE LEACHATE COLLECTI ON DI TCH | DENTI FI ED THE PRESENCE
OF THE FOLLOW NG CONSTI TUENTS;

* VOLATI LE ORGANI C COVPQUNDS

* TR CHLORCETHYLENE 8 M L (ONE SAWMPLE)
* CYAN DE
- TOTAL o1 - 29 MIL
- FREE 0.01 - 4.7 MIJL
*  FLUOR DE 1,490 - 2,440 Md L
* SOOIl WM 4,270 - 5,900 M3 L
*  SULFATE 840 - 2,660 MJ L

ANALYSES OF LEACHATE SAMPLES FROM THE LANDFI LL DI TCH | DENTI FI ED THE PRESENCE OF THE FOLLOW NG
CONSTI TUENTS;

*  PAHS (I NCLUDI NG Bl S{ 2- ETHYL-

HEXYL} PHTHALATE) 0.01 - 206 UG L
*  CYANI DE

- TOTAL 373 - 1,280 ML

- FREE 34.2 - 77.2 ML
*  FLUORI DE 5,400 - 8,000 M3 L
*  SODl UM 36,600 - 99, 800 M¥ L
*  SULFATE L0, 500 - 49,300 MF L
*  CHLORI DE 1,210 - 3,430 M3 L

SEDI MENTS FROM THE SURFACE DRAI NAGE DI TCH SHOMNED THE FOLLOW NG CONTAM NANTS;

* CYAN DE

- FREE 0.62 - 3.6 Md KG
* FLUCRI DE 189 - 519 MF KG
* SCDI UM 2,720 - 5,600 Md KG

GROUNDWATER CHARACTERI ZATI ON
GENERAL HYDROGEQLOGY
THE GROUNDWATER FLOW SYSTEM AT THE MVRF | NCLUDES A WATER- TABLE AQUI FER (S AQUI FER) OVERLYI NG A

SERI ES OF CONFI NED AQUI FERS (A AND B AQUI FERS AND DG/R) . FIGURE 3, A SITE SPECI FIC
STRATI GRAPHI C COLUMN, SHOWS THE VERTI CAL RELATI ONSHI P BETWEEN THE PRI NCI PLE AQUI FERS AT THE



SITE. ZONES OF PERCHED WATER NEAR THE SURFACE CF THE OLD CATHODE WASTE PILE AND AN ALLUVI AL
AQUI FER ARE ALSO PRESENT LOCALLY.

DI STRI BUTI ON COF MAI N AQUI FERS. THE UNCONFI NED S AQUI FER | S PRESENT W THI N THE RELATI VELY LOW
PERMEABI LI TY AREAS OF THE BASALT SOUTH OF THE LANDFI LL, THOUGH A SVALL AREA OF S- AQUI FER WAS
ALSO DEFI NED NORTHEAST OF THE LANDFILL. THE S AQUI FER GENERALLY THI NS QUT TOMRD THE WESTERN
PORTION OF THE FACI LITY. THE FIRST CONFI NED AQU FER (A AQU FER) IS WTH N THE UPPER Pl LLOW LAVA
HORI ZON OF THE SUBAQUEQUS PORTI ON OF THE ROSALI A FLOW THE A AQUI FER RANGES FROM 100 TO 150 FT
BELOW THE SURFACE AND IS 5 TO 45 FEET IN THICKNESS. THE 8 AQU FER IS BELOW THE A AQUI FER AND I S
LOCALLY SEPARATED FROM I T BY A LON PERVEABI LI TY BASALT (LAVA LOBE). THE LAVA LOBE | S APPARENTLY
ABSENT NORTH OF THE SI TE DUE TO NON-DEPCSI TION.  THE B AQUI FER RANGES FROM 150 TO 200 FT BELOW
THE SURFACE AND IS 30 TO 50 FT I N TH CKNESS. | N AREAS WHERE THE LAVA LCBE | S ABSENT, THE A AND
B AQUI FERS COMBI NE TO FORM A SI NGLE HYDROGECLOG C UNIT. A THI CK, LOW PERVEABI LI TY SI LTSTONE AND
SANDSTONE UNI T FORVS THE CONFI NI NG UNI T BETWEEN THE B AQUI FER AND THE UNDERLYI NG DGAR. THE TOP
OF THE DGAR OCCURS AT DEPTHS GREATER THAN 220 FEET BELOW THE SURFACE.

LOCALI ZED GROUNDWATER. AN ALLUVI AL AQUI FER, APPROXI MATELY 400 FT W DE AND AT LEAST 60 FT DEEP,
I'S PRESENT I N THE AREA NORTH OF THE PLANT. THE GEOVETRY OF THE ALLUVI AL AQU FER | S APPARENTLY
CONTROLLED BY THE LOCATI ON OF THE TRACE OF THE CHENOWNETH FAULT. FLOWIN THE ALLUMI AL AQU FER I S
EXPECTED TO BE EAST, TOMRD THE COLUMBI A RI VER

PERCHED WATER HAS BEEN | DENTI FI ED AT THE OLD CATHODE WASTE PI LE, SALVACGE AREA, AND POTLI NER
HANDLI NG AREAS W TH N THE PERMEABLE FI LL MATERI AL THAT EXI STS ABOVE COWPETENT BASALT. THE
SATURATED THI CKNESS OF THE PERCHED ZONE VARIES, RANG NG FROM 0O TO 3 FT DURING THE RI. ONE
SOURCE OF THE PERCHED WATER | S PRECI PI TATI ON; OTHER POTENTI AL SOURCES | NCLUDE | NFI LTRATI ON FROM
THE LANDFI LL DI TCH AND NORTH DI TCH, AND LEAKS | N BELOW GRADE WATER DI STRI BUTI ON LI NES.

GROUNDWATER FLOW  GROUNDWATER FLOWIN THE S AQUI FER | S GENERALLY TO THE EAST AND NORTHEAST;

DI SCHARCE FROM THE S AQUI FER IS BELI EVED TO BE | NTO THE ALLUVI AL AQUI FER WHERE | T | NTERSECTS THE
S- AQUI FER AT THE NORTHERN PORTI ON OF THE FACILITY, AND TO THE COLUMBI A RIVER.  GROUNDWATER FLOW
IN THE A AQUI FER | S PREDOM NANTLY EAST TO WEST. THE A AQUI FER MAY BE RECHARGED BY THE ALLUVI AL
AQUI FER, THE COLUMBI A RIVER, AND THE S AQUI FER, DI SCHARCE APPEARS TO BE TO THE B AQU FER AND
REG ONAL WATER- SUPPLY WVEELLS. GROUNDWATER FLOWIN THE B AQUI FER IS GENERALLY TO THE WEST AND
SOUTH, HYDRAULI C GRADI ENTS VARY, HOAEVER, DEPENDI NG ON THE HYDROLOG C AND PUMPI NG CONDI Tl ONS.

CHEM CAL CHARACTERI ZATI ON OF GROUNDWATER

THE CONSTI TUENTS OF CONCERN | DENTI FI ED | N THE GROUNDWATER SYSTEM | NCLUDE TOTAL AND FREE CYAN DE,
FLUCRI DE, SCDI UM AND SULFATE. THE HI GHEST CONSTI TUENT CONCENTRATI ONS ARE PRESENT | N THE
PERCHED WATER W TH PROGRESSI VELY LOANER CONCENTRATI ONS | DENTIFIED WTHIN THE S. A. AND B

AQUI FERS.  CONCENTRATI ONS OF CONSTI TUENTS | N VELLS TAPPI NG THE DGAR ARE WEELL BELOW HEALTH BASED
STANDARDS. TABLE 2 LI STS POTENTI AL ARARS AND OTHER HEALTH BASED STANDARDS FOR GROUNDWATER TO BE
CONSI DERED | N SELECTI NG A REMEDY.

LOCALI ZED GROUNDWATER ~ PERCHED WATER SAMPLES FROM THE OLD CATHODE WASTE PI LE SHOW ELEVATED
CONCENTRATI ONS OF FREE CYANI DE (3.01 ML), FLUORI DE (3,000 M3 L), AND SCDI UM (10,500 MFL). NO
FREE CYANI DE OR FLUORI DE WAS DETECTED | N SAMPLES FROM THE WELL | N THE ALLUVI AL AQUI FER AT THE
ANIMAL SHELTER ~ OTHER WELLS I N THE ALLUVI AL AQUI FER WERE ABOVE DETECTI ON LI M TS BUT BELOW
HEALTH BASED STANDARDS.



S AQU FER  ELEVATED CONSTI TUENT CONCENTRATI ONS WERE | DENTI FIED I N THE S AQUI FER AT SEVERAL
LOCATI ONS;

(1) NEAR THE LANDFI LL AND FORMER CATHCODE WASTE MANAGEMENT AREA.  FLUCORI DE CONCENTRATI ONS RANGE
FROM 1.0 MJL TO 4.7 MJ L. FREE CYAN DE RANGED FROM 0. 09 TO 0.136 MJ L, AND SCDI UM RANGED FROM
57.2 TO B2.2 MJ L.

(2) SCRUBBER SLUDGE PONDS. THI'S AREA CONTAINS FLUORIDE (4.8 TO 7.1 MJ L). SODI UM (246 TO 658
MF L), AND SULFATE (117 TO 3,020 MJL). FREE CYANI DE | S BELOW DETECTI ON LI M TS.

(3) THE NEW CATHODE WASTE AREA NEAR THE ALUM NA UNLOADI NG BUI LDI NG FREE CYANI DE WAS FOUND AT
A CONCENTRATION CF 0.215 MJ L IN VELL MM5S. SULFATE IS FOUND AT CONCENTRATI ONS OF UP TO 1, 270
M& L. GROUNDWATER SAMPLES SHOW DETECTABLE FLUCRI DE AS H GH AS 57 MJ L.

(4) RECYCLE POND. SAWPLES FROM WALL MW 31 DOANGRADI ENT OF THE POND | NDI CATE FLUCRI DE
CONCENTRATIONS OF 5.5 MJ L, SODI UM CONCENTRATI ONS OF 90.5 M& L, AND SULFATE CONCENTRATI ONS OF
871 MA L.

FI GURE 4 SHOANS FLUORI DE CONCENTRATIONS IN THE S AQUI FER

A AQUIFER. GROUNDWATER QUALITY | MPACTS I N THE A AQUI FER ARE LESS W DESPREAD AND AT LOWER
CONCENTRATI ONS THAN THOSE | DENTI FIED IN THE S AQUIFER.  THE H GHEST CONCENTRATIONS IN THE A
AQUI FER EXI ST EAST OF THE LANDFI LL AND THE FORMER CATHODE WASTE MANAGEMENT AREA.  THE H GHEST
READI NGS ARE REPORTED FOR VELL MWV 9A, BUT THEY ARE SUSPECTED TO BE AN ARTI FACT OF VELL
CONSTRUCTI ON. THE MONI TORI NG AND CONTI NGENCY PLAN DESCRI BED | N THE SELECTED REMEDY WLL ALLOW
FOR A DETERM NATI ON AND APPROPRI ATE ACTI ON SHOULD THESE CONCENTRATI ONS BE FOUND TO BE
REPRESENTATI VE OF GROUNDWATER CONDI Tl ONS.

CONTAM NANTS ARE ALSO PRESENT I N THE A AQU FER NEAR THE SCRUBBER SLUDGE PONDS. SCDI UM RANGES
FROM 44.7 TO 84.8 M L SULFATE FROM 23 TO 153 M L, AND FLUORIDE FROM 0.1 TO 1.0 M L.

B AQU FER IN THE B AQUI FER, ELEVATED CONSTI TUENT CONCENTRATI ONS ARE CHI EFLY CONFI NED TO A

SI NGLE LOCATI ON, THE LANDFI LL AND OLD CATHCODE WASTE MANAGEMENT AREA. THE H GHEST READI NGS ARE
REPORTED FOR WELLS MM 9B AND MWV 3B, BUT THEY ARE SUSPECTED TO BE AN ARTI FACT OF VEELL

CONSTRUCTI ON. THE MONI TORI NG AND CONTI NGENCY PLAN DESCRI BED | N THE SELECTED REMEDY WLL ALLOW
FOR A DETERM NATI ON AND APPROPRI ATE ACTI ON SHOULD THESE CONCENTRATI ONS BE FOUND TO BE
REPRESENTATI VE OF GROUNDWATER CONDI TIONS. | N OTHER WVELLS, LEVELS OF TOTAL CYANI DE RANCE UP TO
1.0 MJ L. FREE CYAN DE CONCENTRATIONS ARE 0.10 MJ L OR LESS AND FLUORI DE CONCENTRATI ONS ARE
LESS THAN 1.4 MJ L.

ESTABLI SHVENT OF ACLS IN THE S AQUI FER

AN ACL |'S BEI NG PROPCSED FOR THOSE PORTI ONS OF THE S AQUI FER ON THE SI TE WHERE CONCENTRATI ONS COF
FLUCRI DE AND SULFATE EXCEED OREGON MCL'S, WH CH ARE CONSI DERED THE MORE STRI NGENT STANDARD AT
TH S SITE. PROPOCSED ACL'S ARE AS FOLLOWS;

FLUORIDE - 9.7 My 1
SULFATE - 3,020 Md 1

CRI TERI A FOR ESTABLI SHVENT OF AN ACL. SECTION 121 (D)(2)(B)(I11) ALLOAS FOR THE ESTABLI SHVENT OF
AN ACL VHERE;

1 THERE ARE KNOWN PRQJECTED PO NTS OF ENTRY OF THE GROUNDWATER | NTO SURFACE WATER



THERE W LL BE NO STATI STI CALLY S| GNI FI CANT | NCREASE OF SUCH CONSTI TUENTS AT THE
PO NT OF ENTRY, AND

THE SELECTED REMEDY | NCLUDES ENFORCEABLE MEASURES TO PRECLUDE HUMAN EXPCSURE PRI OR
TO D SCHARGE TO THE SURFACE- WATER.

PRQJECTED PO NTS OF ENTRY. | N GENERAL, THE CONSTI TUENTS OF CONCERN I N GROUNDWATER AT THE SI TE
HAVE BEEN CHARACTER ZED AS TO THEI R VERTI CAL AND HORI ZONTAL EXTENT. THE CONSTI TUENTS OF CONCERN
HAVE PRI MARI LY BEEN | DENTI FI ED I N THE UPPERMOST AQUI FER AT THE SITE (S-AQU FER) WHICH | S NOT
CURRENTLY USED FOR WATER SUPPLY PURPCSES I N THE AREA, |S NOT REALLY EXTENSI VE, AND IS OF LOW
PRODUCTI VI TY AND THUS NOT LI KELY TO BE UTILIZED I N THE FUTURE FOR WATER SUPPLY PURPCSES.
GROUNDWATER I N THE S- AQUI FER FLOAS TOMRD, AND DI SCHARGES TO THE COLUMBI A RI VER WH CH BORDERS
THE MVRF SITE. THE COLUMBIA RIVER | S EXTREMELY DEEP ADJACENT TO THE SITE, AND THERE | S

ESSENTI ALLY NO POTENTI AL FOR UNDERFLOW FROM THE S- AQUI FER

THE ONLY SURFACE- WATER POTENTI ALLY AFFECTED BY GROUNDWATER WH CH CONTAI NS ELEVATED LEVELS OF
FLUCRI DE OR SULFATE | S THE COLUMBI A RIVER. THE COLUMBI A RI VER CURRENTLY RECEI VES DI SCHARGES
FROM THE MVRF VI A A SI NGLE DI SCHARGE PO NT REGULATED UNDER A NPDES PERM T. THE MASS OF FLUCRI DE
CURRENTLY DI SCHARGED UNDER THE NPDES PERM T FROM THE SI TE |'S 123 POUNDS/ DAY DURI NG THE DRY
SEASON AND 246 POUNDS/ DAY DURI NG THE WET SEASON

ESTI MATED | NCREASE | N CONCENTRATI ON AT THE PO NT OF ENTRY. FLUCRI DE AND SULFATE ARE BOTH
NATURALLY OCCURRI NG | N THE GROUNDWATER AND SURFACE- WATER ENVI RONMENT. BACKGROUND CONCENTRATI ON
OF FLUCRI DE IN THE COLUMBI A ARE REPORTED TO RANGE FROM 0.24 MJ L TO 0.7 M L. BACKGROUND
CONCENTRATI ONS OF SULFATE | N SURFACE WATER ARE LI KELY TO RANGE FROM 15.9 M& L TO 34 MA L.

THE HYDRAULI C CONDUCTI VITY OF THE S- AQUI FER | S APPROXI MATELY 2.1 FT/DAY; THE HYDRAULI C GRADI ENT
IN THE S-AQU FER | S ESTI MATED TO BE 0. 05 FT/FT. ASSUM NG A CRCSS SECTI ONAL AREA OF THE S- AQUI FER
WH CH DI SCHARGES | NTO THE COLUMBI A RI VER FROM THE MVRF OF APPROXI MATELY 6000 FT LONG ( BASED ON
THE LENGTH OF THE FACI LITY) BY 50 FT DEEP (TH CKNESS OF S- AQUI FER) d VES AND ESTI MATED CONTACT
AREA OF 300,000 SQ FT. TH S ASSUMED CONTACT AREA (300, 000 SQUARE FT OF THE S- AQU FER

I NTERFACI NG WTH THE COLUMBI A RIVER) |'S SI GNI FI CANTLY GREATER THAN THE DI SCHARGE AREA OF THE
PORTI ON OF THE AQUI FER AFFECTED BY SI TE CONDI TI ONS. GROUNDWATER DI SCHARGE FROM THE S- AQUI FER TO
THE COLUMBI A RIVER | S ESTI MATED TO BE 10 L/ SEC USI NG TH S ASSUWPTI ON.

THE COLUMBI A RIVER IN THE AREA OF THE MVRF | S VERY DEEP AND FLOW IS CONTROLLED BY SEVERAL DAMS
IN THE AREA. THE AVERAGE FLOWIN THE COLUMBI A RI VER | S APPROXI MATELY 192, 820 CFS OR 5, 500, 000
L/ SEC. THE 7- DAY. 10- YEAR LOW FLOW OF THE COLUMBI A RIVER I N THE AREA OF THE SITE | S ESTI MATED
TO BE 81, 800 CFS.

FLUORI DE HAS BEEN DETECTED AS H GH AS 57 M3 L | N GROUNDWATER AT THE MVRF, HOWEVER, AS PART COF
THE FI NAL REMEDY FOR THE SI TE, ANY GROUNDWATER W TH A CONCENTRATI ON OF GREATER THAN 9.7 MJ L

W LL BE REMEDI ATED. BASED UPON A GROUNDWATER FLUX OF 10 L/ SEC CONTAI NI NG A WORST CASE
CONCENTRATION OF 9.7 M& L OF FLUORI DE, THE MASS FLUX OF FLUORIDE TO THE COLUMBI A RI VER WOULD BE
97 ME SEC OR 18.5 POUNDS PER DAY. UNDER AVERAGE FLOW CONDI TIONS I N THE COLUMBI A R VER, THE
AVERAGE SURFACE- WATER CONCENTRATI ONS AS A RESULT OF SI TE GROUNDWATER DI SCHARGE WOULD BE

APPROXI MATELY 1.76 X 10-5 MJ L. A CONCENTRATION | NCREASE CF 1.6 X 10-4 MJ L IS ESTI MATED

ASSUM NG LOW FLOW CONDI TI ONS AND A ZONE OF M XING  FOR A NVAXI MUM DETECTED SULFATE CONCENTRATI ON
OF 3,020 ML IN S-AQU FER GROUNDWATER, THE CONCENTRATION | N THE COLUMBI A RI VER WOULD BE 5.5 X
10-3 MJ L UNDER SIM LAR FLOW CONDI Tl ONS.

THESE ESTI MATED CONCENTRATI ONS OF FLUORI DE AND SULFATE AS A RESULT OF GROUNDWATER DI SCHARCES
FROM THE SI TE ARE SEVERAL ORDERS COF MAGNI TUDE BELOW ACCEPTABLE CONCENTRATI ONS, BELOW DETECTI ON
LIM TS AND BELOW BACKGROUND CONCENTRATI ONS. THEREFORE, ALTHOUGH A DEFI NABLE MASS, THE DI SCHARCE



OF FLUCRI DE AND SULFATE TO THE COLUMBI A RI VER FROM ON- SI TE GROUNDWATER |'S STATI STI CALLY
I NSI GNI FI CANT ( NOT MEASURABLE) .

MEASURES TO PRECLUDE HUMAN EXPOSURE. | NSTI TUTI ONAL CONTROLS SUCH AS DEED RESTRI CTIONS WLL BE
| MPLEMENTED | N THE SELECTED REMEDY TO PREVENT THE | NSTALLATI ON OF WELLS ON-SI TE THAT DRAW WATER
FROM THE S- AQUI FER

CONTAM NANT TRANSPCRT
AR

I'N ORDER TO ASSESS FUG Tl VE DUST FROM THE SITE, SO L SI EVE ANALYSES AND FUG Tl VE PARTI CULATE
MODELI NG WAS CARRI ED QUT. THE RESULTS OF TH S MODELI NG | NDI CATED THAT THE POTENTI AL FOR
SI GNI FI CANT RI SKS FROM W NDBLOAN DUST WERE M NI MVAL.

GROUNDWATER

BASED ON THE HYDROSTRATI GRAPHY OF THE SI TE, THE PRI NCl PAL ROUTE OF CONCERN FOR CONTAM NANT

M GRATI ON TO CHENOWETH | RRI GATI ON WELLS | NVOLVES HORI ZONTAL M GRATI ON FROM THE LANDFI LL TO THE
ALLUVI AL AQUI FER W TH SUBSEQUENT DOMMWARD M GRATI ON TO THE B AQUI FER, AND FROM THERE TO THE
DGAR A MATHEMATI CAL MODEL WAS ALSO DEVELCPED TO ESTI MATE THE | MPACTS ON CHENOWETH | RRI GATI ON
VELLS USING TH' S SCENARI O. USI NG THAT MODEL AND | NCLUDI NG CONSERVATI VE ASSUMPTI ONS, ESTI MATED
CONCENTRATI ONS OF FREE CYAN DE AT THE WELLS WERE ESTI MATED AS SHOAWN BELOW THESE CAN BE
COMPARED TO THE HEALTH ADVI SORI ES SHOM | N TABLE 2.

CONSTI TUENT OONCENTRATI ON (M L)
INNTIAL  B-AQU FER PRODUCTI ON VELL
FREE CN 0. 051 0.012 0. 003
Rl SK ASSESSVENT
EXPCSURE EVALUATI ON

CHEM CALS COF POTENTI AL CONCERN WERE EVALUATED IN THE RI SK ASSESSMVENT BY FI RST | DENTI FYI NG THE
EXPOSURE PATHWAYS BY WH CH HUVAN AND ENVI RONVENTAL POPULATI ONS COULD BE EXPOSED UNDER EI THER
CURRENT LAND USE OR HYPOTHETI CAL FUTURE LAND USE OF THE MVRF AND SURROUNDI NG AREAS. MANY
PATHWAYS | NVOLVI NG HUMAN EXPOSURE TO CONTAM NATED SO LS AND DUST WERE PCSSI BLE, THEREFORE, FOR
EACH CATEGORY OF EXPCSURE TO SO LS (1.E., I NDUSTRIAL OR GENERAL POPULATI ON EXPOSURES, W TH AND
W THOUT SO L DI STURBANCE AT THE SI TE), THE EXPOSURE SCENARI O SELECTED FOR EVALUATI ON WAS THAT
VWH CH WOULD RESULT I N THE H GHEST EXPCSURE, AND THEREFORE H GHEST POTENTI AL RI SK (WORST CASE) .
TH S RESULTED | N SEVERAL EXPCSURE SCENARI CS RELATED TO POTENTI AL FUTURE USES CF THE SI TE AND
SURROUNDI NG AREAS, BY BOTH FUTURE | NDUSTRI AL AND RESI DENTI AL POPULATI ONS, BEI NG EVALUATED. FOR
EACH EXPCSURE SCENARI O EVALUATED, AN AVERACGE CASE ( POPULATI ONS EXPOSED TO AVERACE SI TE CHEM CAL
CONCENTRATI ONS AT AVERAGE EXPOSURE FREQUENCI ES, ETC.) AND A MAXI MUM EXPCSURE CASE ( MAXI MUM
REPORTED CONCENTRATI ON WAS USED W TH UPPER- BOUND EXPOSURE SCENARI OS) WERE EVALUATED.

Rl SK FROM THESE EXPOSURES WERE CHARACTERI ZED | N SEVERAL WAYS. BECAUSE GROUNDWATER WAS THE ONLY
EXPOSURE MEDI UM FOR WH CH ARARS CR HEALTH ADVI SORI ES WERE AVAI LABLE FCR ALL CHEM CALS COF
POTENTI AL CONCERN, Rl SKS ASSOCI ATED W TH GROUNDWATER WERE ASSESSED BY COVPARI NG CONCENTRATI ONS
OF CHEM CALS | N GROUNDWATER AT PO NTS OF POTENTI AL EXPCSURE (BOTH ON AND OFF SI TE) TO ARARS OR
HEALTH ADVI SCRI ES, AS HAS BEEN PREVI QUSLY DI SCUSSED. SUCH COWPARI SON VALUES WERE NOT AVAI LABLE
FOR ALL CHEM CALS I N OTHER SI TE EXPOSURE MEDI A |. E., SURFACE-WATER, AND SO L); EXPOSURE OF



HUVANS TO THESE CONTAM NATED MEDI A WERE EVALUATED BY QUANTI TATI VE RI SK ASSESSMENT | N WHI CH
POTENTI AL | NTAKES CALCULATED FOR EACH POTENTI ALLY EXPOSED POPULATI ON WERE COVBI NED W TH CRI Tl CAL
TOXI G TY VALUES.

Rl SKS FROM NON- CARCI NOGENI C COMPOUNDS,  THE NON- CARCI NOGENI C CHEM CALS OF POTENTI AL CONCERN
(E.G, FLUORI DE AND CYANI DE) ARE NOT EXPECTED TO POSE ADVERSE HEALTH EFFECTS TO HUMANS UNDER ANY
OF THE SOl L- RELATED EXPOSURE SCENARI OS5 QUANTI TATI VELY EVALUATED, THI'S CONCLUSI ON | S BASED ON
CALCULATED HAZARD | NDi CES WH CH WERE ALL SEVERAL ORDERS OF MAGNI TUDE LESS THAN 1 ( THE HAZARD

I NDEX | S DEFI NED AS THE SUM OF THE RATI OS OF THE DAILY | NTAKES OF NON- CARCI NOGENI C SUBSTANCES BY
POTENTI ALLY EXPOSED | NDI VI DUALS TO THEI R CORRESPONDI NG RELEVANT REFERENCE DOSE OR ALLOWABLE

| NTAKE) .

CARCI NOGENI C COVPQUNDS. CERTAI N AREAS CF THE MVRF WERE | DENTI FI ED I N THE RI SK ASSESSMENT AS
BEI NG ASSCCI ATED W TH POTENTI ALLY UNACCEPTABLE CARCI NOGENI C RI SK TO HUVANS UNDER THE EXPOSURE
SCENARI S ASSUMED. THESE AREAS ARE LI STED BELOWN W TH DETAI LS OF THE EXPOSURES, MEDI A, AND
CHEM CALS WH CH HAVE BEEN ASSOCI ATED WTH THI S RISK.  THE CARCI NOGENI C RI SKS PRESENTED SHOW A
RANCE THAT REFLECTS BOTH AVERACE EXPOSURE AND H GH EXPCSURE VALUES FCR DI FFERENT SCENARI OS THAT
WERE CONSI DERED, | NCLUDI NG A RESI DENCE SCENARI O AND A WORKER SCENARI O

AREA ESTI MATED CARCI NOGENI C RI SK
LANDFI LL AND ASSOCI ATED AREAS;

DI RECT CONTACT W TH PAHS I N 10-4 - 10-2
LANDFI LL SALS;

DI RECT CONTACT W TH PAHS 10-4 - 10-2
I N SURFACE DRAI NAGE DI TCH SEDI MENTS.

POTLI NER HANDLI NG AREA;
DI RECT CONTACT W TH PAHS I N SO LS. 10-4 - 10-1

DI SCHARGE CHANNEL;
DI RECT CONTACT W TH PAHS | N SEDI MENTS. 10-4 - 10-2

SCRUBBER SLUDCGE PONDS;
DI RECT CONTACT W TH PAHS I N POND SEDI MENTS., 10-4 - 10-2

ECOLOA CAL EFFECTS
PATHWAYS BY WH CH ENVI RONMENTAL RECEPTORS ( FLORA AND FAUNA) AT AND NEAR THE MVRF COULD
POTENTI ALLY BE EXPOSED TO S| TE- DERI VED CHEM CAL CONSTI TUENTS WERE GENERALLY QUALI TATI VELY
EVALUATED DUE TO THE GENERAL PAUCI TY OF DATA WTH WH CH TO EVALUATE SUCH EXPOSURES. WHEN
SUFFI CI ENT DATA WERE AVAI LABLE ESTI MATES OF RI SKS TO Bl OTA WERE MADE BASED ON EXPOSURE AND
TOXI G TY ESTI MATES. ESTI MATED ECOLOG CAL | MPACTS | NCLUDED;

1 I NGESTI ON BY W LDLI FE OF FLUCRI DE I N LEACHATE COLLECTI ON DI TCH WATER;, AND

1 I NGESTI ON BY W LDLI FE OF CYAN DE AND FLUCRI DE | N LANDFI LL DI TCH WATER;



REMEDI ATI ON CRI TER A

BASED ON THE HUVAN HEALTH RI SKS | DENTI FI ED ABOVE AND THE POTENTI AL FCR CONTAM NANT LEACH NG TO
GROUNDWATER, REMEDI ATI ON CRI TERI A OR CONTAM NATED SO LS WERE ESTABLI SHED AS FOLLOWS,

ARSEN C - 65 Md KG
PAHS - 175 M4 KG
FLUORI DE - 2.200 M KG

#AE
V. ALTERNATI VES EVALUATI ON

SUMVARY COF ALTERNATI VES AND EVALUATI ON CRI TERI A

TH' S SECTI ON SUMVARI ZES THE DETAI LED EVALUATI ON OF THE FI NAL CANDI DATE REMEDI AL ACTI ON

ALTERNATI VES.  FI RST, ALTERNATI VES ARE SUBJECT TO A SCREENI NG FCR COWPLI ANCE W TH THE

PROTECTI VENESS AND ARAR CRI TERIA. AN ADDI TI ONAL SCREENI NG OF COST EFFECTI VENESS |'S THEN DONE TO
ENSURE THE SELECTED REMEDY |S A COST EFFECTIVE ONE. THOSE THAT PASS THE SCREEN NG ARE THEN
EVALUATED AGAI NST ALL NINE CRI TERIA AND AN ALTERNATI VE | S SELECTED THAT BEST ADDRESSES THE

COMBI NATION OF CRITERIA.  TH S ALTERNATI VE IS CONSI DERED TO REPRESENT TREATMENT TO THE MAXI MUM
EXTENT PRACTI CABLE.

ALTERNATI VES WERE DEVELCOPED BY FI RST TARGETI NG AREAS FOR REMEDI ATI ON BASED ON | DENTI FI ED PUBLI C
HEALTH AND ENVI RONVENTAL CONCERNS. THESE AREAS | NCLUDED,

LANDFI LL,

UNLQADI NG AREA,

FORMER CATHCDE WASTE MANAGEMENT AREAS,
SCRUBBER SLUDCGE PONDS, AND
GROUNDWATER

TABLE 3 SHONS THE VAR QUS REMEDI AL MEASURES THAT WERE CONSI DERED FOR EACH OF THESE TARCET AREAS.
TABLE 4 SHOANS HOW THESE MEASURES WERE COVBI NED | NTO THE FI NAL CANDI DATE ALTERNATI VES.

THE FI NAL CANDI DATE ALTERNATI VES, | DENTI FI ED BRI EFLY, ARE;

ALTERNATI VE 1 - NO ACTI ON ALTERNATI VE ( PRESENTED TO PROVI DE A BASELI NE FOR EVALUATI NG THE OTHER
ALTERNATI VES) .

ALTERNATI VE 2 CONSOLI DATI ON AND ASPHALT/ SO L CAPPI NG OF TARCGET AREAS; LIM TED GROUNDWATER
TREATMENT.

ALTERNATI VE 3 - CONSOLI DATI ON AND RCRA/ SO L CAPPI NG OF TARGET AREAS; LI M TED GROUNDWATER
TREATMENT.

ALTERNATI VE 4 - CONSOLI DATI ON AND RCRA/ SO L CAPPI NG OF TARGET AREAS; HYDRAULI C BARRI ERS AT
SCRUBBER SLUDCGE PONDS; LI M TED GROUNDWATER TREATMENT.

ALTERNATIVE 5 - FULL CONSCLI DATI ON AND RCRA CAPPI NG OF TARCET AREAS; LIM TED GROUNDWATER
TREATMENT.

ALTERNATI VE 6 - FULL CONSCLI DATI ON | NTO RCRA LANDFI LL; LIM TED GROUNDWATER TREATMENT.

ALTERNATI VE 7 - FULL CONSCLI DATI ON AND RCRA CAPPI NG OF TARCET AREAS; COVWPLETE GROUNDWATER



TREATMENT.

ALTERNATI VE 8 - FULL CONSCLI DATI ON | NTO RCRA LANDFI LL: COVPLETE GROUNDWATER TREATMENT.

ALTERNATI VE 9 - CONSOLI DATI ON AND RCRA/ SO L CAPPI NG OF TARGET AREAS; STABI LI ZATI ON OF SCRUBBER
SLUDGE PONDS; COVPLETE GROUNDWATER TREATMENT.

ALTERNATI VE 10 - | NCI NERATI ON W TH COVPLETE GROUNDWATER TREATMENT.

EVALUATI ON CRI TERI A

NI NE FACTORS WERE BE CONSI DERED | N EVALUATI NG THE FI NAL CANDI DATE ALTERNATI VES;

LONG- TERM EFFECTI VENESS AND PERMANENCE;

REDUCTION IN TOXICI TY MOBI LITY, OR VOLUME;

SHORT- TERM EFFECTI VENESS;

| MPLEMENTABI LI TY;

COST;

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT;
COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS ( ARARS) THAT ARE SHOM | N APPENDI X A;
STATE ACCEPTANCES; AND

COVWMUNI TY ACCEPTANCE.

THE PROCESS BEGA NS BY APPLYI NG THE PROTECTI VENESS AND ARAR FACTORS TO EACH OF THE CANDI DATE
ALTERNATI VES. ALTERNATI VES THAT DO NOT SATI SFY THESE REQUI REMENTS W LL BE SCREENED QUT. THEN A
COST EFFECTI VENESS SCREENI NG | S DONE TO ENSURE THAT EACH OF THE ALTERNATI VES WOULD BE A COST
EFFECTI VE SCLUTI ON TO THE PROBLEMS AT THE SITE. FINALLY, FOR THE REMAI NI NG ALTERNATI VES VWH CH
HAVE PASSED THESE SCREENI NG STEPS, ALL CF THE FACTORS ARE VEI GHED I N DETERM NI NG THE BEST
OVERALL SOLUTI ON TO BE APPLI ED AT THI' S SI TE.

SCREENI NG OF ALTERNATI VES
POTENTI AL ARARS AND TBCS

TABLE 2 AND APPENDI X A LI STS THE POTENTI AL ARARS AND FEDERAL AND STATE STANDARDS TO BE
CONSI DERED | N SELECTI NG A REMEDY FOR THI S SI TE.

LI STING OF CATHCDI C WASTE. ON SEPTEMBER 13, 1988 EPA LI STED SPENT ALUM NUM POTLI NERS FROM

PRI MARY ALUM NUM PRCDUCTI ON AS HAZARDOUS WASTE (EPA HW# KOB88). THE EFFECT OF TH S LI STING ON
THE EVALUATI ON OF ALTERNATI VES WLL BE TO CHANGE THE STATUS OF CERTAIN OF THE RCRA POTENTI AL
ARARS FROM RELEVANT AND APPRCPRI ATE TO THOSE WHI CH ARE LEGALLY APPLI CABLE | N | NSTANCES WHERE
MATERI ALS AT THE SI TE | NVOLVE SPENT POTLI NERS.

THE AGENCY |'S ALSO UNDERTAKI NG A LAND DI SPCSAL RESTRI CTI ON RULEMAKI NG THAT W LL SPEC FI CALLY
APPLY TO SO L AND DEBRI'S. UNTIL THAT RULEMAKI NG | S COVPLETED, THE CERCLA PROGRAM W LL NOT
CONSI DER LDR TO BE RELEVANT AND APPROPRI ATE TO SO L AND DEBRI'S THAT DCES NOT CONTAI N RCRA
WASTES.



ALTERNATI VE 1
TH S ALTERNATI VE FAI LS THE PROTECTI VENESS SCREEN FOR THE FOLLOWN NG REASONS;

1 THE ALTERNATI VES RELY HEAVI LY ON | NSTI TUTI ONAL CONTRCLS AND MONI TORI NG FOR THE
PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONVENT.

UNCONTRCLLED WASTES WOULD BE LEFT IN PLACE ON S| TE.

CONTI NUED M GRATI ON CF SI TE CONTAM NANTS | NTO THE GROUNDWATER AQUI FERS W LL OCCUR

THE ALTERNATI VES FAIL TO MEET ARARS | DENTI FI ED I N TABLE 2.
ALTERNATI VE 2

TH' S ALTERNATI VE IS NOT CONSI DERED TO BE ADEQUATELY PROTECTI VE BECAUSE | T | NVOLVES ONLY AN
ASPHALT CAP OVER THE LANDFILL. SINCE THE LANDFI LL HAS BEEN | DENTI FI ED AS A POTENTI AL SOURCE COF
LEACHATE, THE USE OF A CAP THAT RELIED ONLY ON THE | NTEGRI TY OF AN ASPHALT COATI NG WAS NOT
CONSI DERED TO OFFER LONG TERM PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONIVENT.

SCREENI NG FOR COST EFFECTI VENESS

THE ALTERNATI VES WHI CH PASS | NI TI AL SCREENI NG ARE 3 THRQUGH 10. THESE ARE THEN EVALUATED TO
DETERM NE | F ANY ONE FAI LS TO PROVI DE FOR A SOLUTI ON THAT IS COST EFFECTIVE. A SUMWARY OF THE
COST EFFECTI VENESS EVALUATI ON FOR THESE ALTERNATI VES | N SHOMWN | N TABLE 5.

BASED ON THE ANALYSI S SHOM | N TABLE 5. ALTERNATI VES 6, 8 AND 10 ARE DETERM NED TO BE NOT COST

EFFECTI VE. THE RCRA LANDFI LL | NCLUDED I N ALTERNATI VES 6 AND 8 |I'S CONSI DERED TO PROVI DE A

SI M LAR LEVEL OF PROTECTI ON AS A CAP AT TH S SITE, CONSI DER NG THE BASALT MATERIAL ON WH CH THE
WASTES SITE. I T IS THEREFORE NOT CONS|I DERED COST EFFECTI VE COMPARED TO ALTERNATI VES 3, 4 CR 5.

ALTERNATI VE 10, ALTHOUGH PROVI DI NG THE GREATEST LEVEL OF TREATMENT, |S ALSO NOT CONSI DERED COST
EFFECTI VE I N LI GAT OF THE PROTECTI VENESS PROVI DED BY ALTERNATI VES 3, 4 OR 5.

ALTERNATI VES 3, 4, 5, 7 AND 9 ARE DETERM NED TO BE COST EFFECTI VE ONES. EACH OF THESE
ALTERNATI VES APPEAR TO PROVI DE A LEVEL OF EFFECTI VENESS AND REDUCTION IN TOXICI TY, MXBILITY, CR
VOLUME (BOTH CRI TERI A EVALUATED TOGETHER) THAT IS COMMENSURATE W TH THE COST. THESE

ALTERNATI VES ARE EVALUATED | N DETAI L AGAI NST THE NI NE EVALUATION CRITERI A I N THE FOLLOW NG
SECTI ON.

ALTERNATI VE 3 EVALUATI ON
REMEDI AL ALTERNATI VE 3 | NCLUDES THE FOLLON NG ACTI ONS;

1 CONSOLI DATI ON OF THE RESI DUAL CATHODE WASTE MATERI AL AND UNDERLYI NG FI LL MATERI AL
FROM THE FORMVER CATHODE WASTE MANAGEMENT AREAS | NTO THE EXI STI NG LANDFI LL;

CONSOLI DATI ON OF THE CATHODE WASTE MATERI AL FROM THE UNLQOADI NG AREA | NTO THE
EXI STI NG LANDFI LL;

CAPPI NG THE EXI STI NG LANDFI LL I N PLACE WTH A MULTI - MEDI A CAP MEETI NG RCRA
PERFORVANCE STANDARDS;

PLACING A SO L COVER OVER SCRUBBER SLUDGE PONDS 2 AND 3;



PLUG AND ABANDON NEARBY PRODUCTI ON WELLS AND CONNECT USERS TO THE CI TY CF THE DALLES
WATER SUPPLY SYSTEM

COLLECTI ON AND TREATMENT OF LEACHATE GENERATED FROM THE LANDFI LL AND PERCHED WATER
EAST OF RI VER ROAD AND FROM THE FORMER CATHODE WASTE MANAGEMENT AREAS;

RECOVERY OF GROUNDWATER FROM THE UNLQADI NG AREA;

I NSTI TUTI ONAL CONTROLS SUCH AS ACCESS AND DEED RESTRI CTI ONS; AND

GROUNDWATER QUALI TY MONI TORI NG AND A CONTI NGENCY PLAN TO RECOVER AND TREAT
ADDI TI ONAL GROUNDWATER | F FURTHER CONTAM NATION I N THE A OR B- AQUI FERS | S DETECTED.

SHORT- TERM EFFECTI VENESS

| MPLEMENTATI ON OF REMEDI AL ALTERNATI VE 3 SHOULD REDUCE RI SKS TO THE COMMUNI TY AND WOULD PCSE

M N VAL THREATS TO ON-SI TE CONSTRUCTI ON WORKERS.  THE ONLY POTENTI AL RI SKS TO ON- SI TE WORKERS
WOULD RESULT FROM HANDLI NG THE WASTE MATERI ALS FROM THE UNLQADI NG AREA. FORMER CATHCDE WASTE
MANAGEMENT AREAS AND LANDFI LL DURI NG REMEDI ATI ON.  HOAEVER, THE USE OF DUST CONTROLS, PROTECTI VE
CLOTHI NG AND RESPI RATCRY PROTECTI ON AND BY | MPLEMENTI NG A HEALTH AND SAFETY PLAN DURI NG

REMEDI ATI ON SHOULD GREATLY REDUCE THE RI SKS. REMEDI AL ALTERNATI VE 3 WOULD TAKE LESS THAN TWD
YEARS TO | MPLEMENT UPON I NI TI ATI ON OF REMEDI AL ACTI ONS.

REDUCTION OF TOXIQI TY, MOBILITY OR VOLUME

REMEDI AL ALTERNATI VE 3 TREATS THE LEACHATE GENERATED FROM THE LANDFI LL, PERCHED WATER COLLECTED
EAST OF RI VER ROAD AND FROM THE FORMER CATHCDE WASTE MANAGEMENT AREAS WH CH REDUCES THE TOXI A TY
OF THESE WASTE STREAMS. HOWEVER, THE CONTAM NATED SO LS, SEDI MENTS AND WASTE MATERI ALS

REMAI NI NG AT THE LANDFI LL AND SCRUBBER SLUDGE PONDS ARE NOT TREATED.

| MPLEMENTABI LI TY

THE TECHNOLOQ ES ASSCOCI ATED W TH REMEDI AL ALTERNATI VE 3 ARE | MPLEMENTABLE AT THE MVRF.

POTENTI AL FUG TI VE DUST EM SSI ONS MAY RESULT FROM WASTE HANDLI NG ACTI VI TIES AT THE LANDFI LL.
FORMER CATHCDE WASTE MANAGEMENT AREAS AND UNLCADI NG AREA.  HOWEVER, DUST SUPPRESSANTS WOULD BE
UTI LI ZED TO M N M ZE DUST GENERATI ON.

| MPLEMENTATI ON OF TH' S REMEDI AL ALTERNATI VE REQUI RES THE ESTABLI SHVENT CF AN ACL FOR FLUCRI DE
AND SULFATE ARARS | N THE GROUNDWATER AS PRESENTED IN SECTION V. TH S ALTERNATI VE ALSO REQUI RES
THE APPROVAL OF | NSTI TUTI ONAL CONTROLS TO PREVENT THE USE OF POTENTI ALLY AFFECTED GROUNDWATER ON
SI TE. DEED RESTRI CTI ONS MUST ALSO BE APPROVED TO PREVENT FUTURE DEVELOPMENT ON THE WASTE

DI SPOSAL AREAS.

THE EQUI PMENT, MATERI ALS, SPECI ALI STS AND WORK FORCE NECESSARY TO | MPLEMENT TH S REMEDI AL
ALTERNATI VE ARE AVAI LABLE. ALSO THE TECHNOLOG ES ASSCOCI ATED W TH TH S ALTERNATI VE HAVE BEEN
PROVEN AT OTHER WASTE SI TES AND COULD BE | MPLEMENTED AT THE MVRF. A BENCH SCALE STUDY WOULD BE
REQUI RED TO, EVALUATE THE AQUEQUS TREATMENT SYSTEM PRI OR TO THE FI NAL DESI GN OF THE FULL SCALE
SYSTEM

COVPLI ANCE W TH ARARS
REMEDI AL ALTERNATI VE 3 MEETS ALL ACTI ON AND LOCATI ON SPECI FI C AND MOST CHEM CAL- SPECI FI C ARARS

FOR THE AREAS OF CONTAM NATI ON.  HOWNEVER, GROUNDWATER BENEATH THE LANDFI LL, FORVER CATHODE WASTE
MANAGEMENT AREAS, SCRUBBER SLUDGE PONDS AND RECYCLE POND WLL REVAIN I N EXCESS OF THE ARARS FOR



FLUCRI DE AND SULFATE. W TH THE ESTABLI SHVENT OF AN ACL FOR THE FLUCRI DE AND SULFATE ARARS,
DI SCUSSED IN SECTION |1 V. REMEDI AL ALTERNATI VE 3 WOULD MEET ALL CHEM CAL- SPECI FI C ARARS.

OVERALL PROTECTI ON

ALTERNATI VE 3 PROVI DES PROTECTI ON TO THE COMUNI TY OF THE DALLES, ON- SI TE WORKERS AND THE

ENVI RONMVENT. THE R SKS AT THE MVRF WOULD BE REDUCED BY CONTAI NI NG THE WASTE, RECOVERI NG
GROUNDWATER AND TREATI NG AFFECTED LEACHATE AND PERCHED WATER.  CONTAI NMENT OF THE WASTE REDUCES
THE POTENTI AL FOR DI RECT CONTACT W TH THE WASTE AS WELL AS THE GENERATI ON OF LEACHATE AND

FUG TI VE DUST EM SSI ONS. RECOVERY COF GROUNDWATER AND TREATMENT OF THE LEACHATE AND PERCHED
WATER GREATLY M NI M ZES THE POTENTI AL FOR OFF- SI TE M GRATI ON OF CONTAM NANTS. THUS, REMEDI AL
ALTERNATI VE 3 EFFECTI VELY M TI GATES THE EXPOSURE PATHWAYS | DENTI FI ED FOR THE TARCGET REMEDI ATI ON
AREAS.

cosT

THE CAPI TAL COST OF REMEDI AL ALTERNATIVE 3 IS $5, 728,400. THE ANNUAL Q&M COSTS FOR YEARS 1
THROUGH 5 WLL BE $144.00. THE ANNUAL O8M COSTS FOR YEARS 6 THROUGH 30 WLL BE $55,600. THE
TOTAL PRESENT WORTH VALUE OF TH S ALTERNATI VE USI NG A DI SCOUNT RATE OF 8% 1S $6, 707, 400.

THE CAPI TAL COST OF | MPLEMENTI NG A GROUNDWATER CONTI NGENCY PLAN | N THE A- AQUI FER WOULD BE
$277,000. THE ANNUAL &M COST FOR THI S PLAN WOULD BE $48, 000. THE TOTAL PRESENT WORTH OF THI' S
PLAN USI NG A DI SCOUNT RATE OF 8% 1S $767, 000.

THE CAPI TAL COST OF | MPLEMENTI NG A GROUND WATER CONTI NGENCY PLAN | N THE B- AQUI FER WOULD BE
$495, 000. THE ANNUAL &M COST FOR THI S PLAN WOULD BE $55, 000. THE TOTAL PRESENT WORTH OF THI S
PLAN USI NG A DI SCOUNT RATE OF 8% 1S $1, 114, 000.

ALTERNATI VE 4 EVALUATI ON

I N ADDI TI ON TO THOSE ACTI ONS THAT WOULD BE | MPLEMENTED UNDER ALTERNATI VE 3, REMEDI AL ALTERNATI VE
4 ADDS THE FOLLOW NG ACTI ONS;

1 CAPPI NG THE SCRUBBER SLUDGE PONDS I N PLACE WTH A MULTI - MEDI A CAP MEETI NG RCRA
PERFORVANCE STANDARDS AND CREATI NG A HYDRAULI C BARRI ER TO M NI M ZE CONTACT BETWEEN
THE WASTE AND THE GROUNDWATER;

SHORT- TERM EFFECTI VENESS

LI KE ALTERNATI VE 3, | MPLEVMENTATI ON OF REMEDI AL ALTERNATI VE 4 SHOULD REDUCE RI SKS TO THE
COMMUNI TY AND WOULD PCSE M NI MAL THREATS TO ON- SI TE CONSTRUCTI ON WORKERS. REMEDI AL ALTERNATI VE
4 WOULD ALSO TAKE LASS THAN TWO YEARS TO | MPLEMENT UPON | NI TI ATI ON OF REMEDI AL ACTI ONS.

LONG TERM EFFECTI VENESS

I N ADDI TI ON TO THE LONG TERM EFFECTI VENESS PROVI DED BY ALTERNATI VE 3, | MPLEMENTATI ON OF
HYDRAULI C CONTROLS AROUND THE SCRUBBER SLUDGE PONDS WOULD LOWNER THE S- AQUI FER BENEATH THE BOTTOM
OF THE PONDS, THUS REDUCI NG THE POTENTI AL FOR LEACH NG OF FLUCRI DES FROM THE SLUDGES.

LI KE ALTERNATI VE 3. LONG TERM MAI NTENANCE WOULD BE REQUI RED FOR THE CAP SYSTEMS. THE LONG TERM
EFFECTI VENESS OF THE HYDRAULI C BARRI ERS |'S QUESTI ONABLE | N THAT THEY WLL REQU RE ESSENTI ALLY
PERVANENT MAI NTENANCE.



REDUCTION OF TOXIQI TY, MOBILITY OR VOLUME

LI KE ALTERNATI VE 3, REMEDI AL ALTERNATI VE 4 TREATS THE LEACHATE CGENERATED FROM THE LANDFI LL,
PERCHED WATER COLLECTED EAST OF R VER ROAD AND FROM THE FORMER CATHCDE WASTE MANAGEMENT AREAS
VWH CH REDUCES THE TOXICI TY, MOBILITY AND VOLUVE OF THESE WASTE STREAMS.  HOWEVER, THE

CONTAM NATED SO LS, SEDI MENTS AND WASTE MATERI ALS REMAI NI NG AT THE LANDFI LL AND SCRUBBER SLUDGE
PONDS ARE NOT TREATED.

| MPLEMENTABI LI TY

AS WTH ALTERNATI VE 3, THE TECHNCOLOG ES ASSOCI ATED W TH REMEDI AL ALTERNATI VE 4 ARE | MPLEMENTABLE
AT THE MVRF. POTENTI AL FUQ TI VE DUST EM SSI ONS MVAY RESULT, HOWNEVER, DUST SUPPRESSANTS WOULD BE
UTI LI ZED TO M N M ZE DUST GENERATI ON.

| MPLEMENTATI ON OF TH' S REMEDI AL ALTERNATI VE REQUI RES THE ESTABLI SHVENT CF AN ACL FOR FLUCRI DE
AND SULFATE ARARS | N THE GROUNDWATER AS PRESENTED I N SECTION I'V. TH S ALTERNATI VE ALSO REQUI RES
THE APPROVAL OF | NSTI TUTI ONAL CONTROLS TO PREVENT THE USE OF POTENTI ALLY AFFECTED GROUNDWATER ON
SI TE. DEED RESTRI CTI ONS MUST ALSO BE APPROVED TO PREVENT FUTURE DEVELOPMENT ON THE WASTE

DI SPOSAL AREAS.

THE EQUI PMENT, MATERI ALS, SPECI ALI STS AND WORK FORCE NECESSARY TO | MPLEMENT TH S REMEDI AL
ALTERNATI VE ARE AVAI LABLE. ALSO THE TECHNOLOG ES ASSOCI ATED W TH TH S ALTERNATI VE HAVE BEEN
PROVEN AT OTHER WASTE SI TES AND COULD BE | MPLEMENTED AT THE MVRF. A BENCH SCALE STUDY WOULD BE
REQUI RED TO EVALUATE THE AQUEQUS TREATMENT SYSTEM PRI OR TO THE FI NAL DESI GN OF THE FULL SCALE
SYSTEM  THE HYDRAULI C BARRI ERS WOULD REQUI RE PERVANENT MAI NTENANCE, HOWEVER

COVPLI ANCE W TH ARAR

REMEDI AL ALTERNATI VE 4 MEETS ALL ACTI ON AND LOCATI ON SPECI FI C AND MOST CHEM CAL- SPECI FI C ARARS
FOR THE AREAS OF CONTAM NATI ON.  HOWNEVER, GROUNDWATER BENEATH THE LANDFI LL, FORVER CATHODE WASTE
MANAGEMENT AREAS. SCRUBBER SLUDCE PONDS, AND RECYCLE POND WLL REVAIN I N EXCESS OF THE ARARS
FOR FLUCRI DE AND SULFATE. W TH THE DEVELCPMENT OF AN ACL FOR THE FLUCRI DE AND SULFATE ARARS,

DI SCUSSED I N SECTION 1V, REMEDI AL ALTERNATI VE 4 WOULD MEET ALL CHEM CAL- SPECI FI C ARARS.

OVERALL PROTECTI ON

ALTERNATI VE 4 PROVI DES PROTECTI ON TO THE COMWUNI TY OF THE DALLES, ON- SI TE WORKERS AND THE

ENVI RONMVENT SIM LAR TO THAT PROVI DED I N ALTERNATIVE 3. |IN ADDI TION, TH S ALTERNATI VE WOULD ALSO
REDUCE FUTURE LEACH NG OF FLUCRI DE FROM WASTE | N THE SCRUBBER SLUDGE PONDS.

cosT

THE CAPI TAL COST OF REMEDI AL ALTERNATIVE 4 |S $9, 229, 100. THE ANNUAL Q&M COSTS FOR YEARS 1
THROUGH 5 WLL BE $207,600. THE ANNUAL O8&M COSTS FOR YEARS 6 THROUGH 30 WLL BE $119, 000. THE
TOTAL PRESENT WORTH VALUE OF TH S ALTERNATI VE USI NG A DI SCOUNT RATE OF 8% 1S $10, 922, 600.
ALTERNATI VE 5 EVALUATI ON

I'N ADDI TI ON TO THE REMEDI AL ACTI ONS CONTAI NED | N ALTERNATI VE 3. REMEDI AL ALTERNATI VE 5 ADDS THE
FOLLOW NG ACTI ONS;

1 CONSOLI DATI ON OF THE SCRUBBER SLUDGE NMATERI AL AND UNDERLYI NG SO LS FROM SCRUBBER
SLUDGE PONDS 1 THRQUGH 4 | NTO THE EXI STI NG LANDFI LL;



SHORT- TERM EFFECTI VENESS

| MPLEMENTATI ON OF REMEDI AL ALTERNATI VE 5 WOULD POSE MORE POTENTI AL SHORT TERM ON-SI TE Rl SK THAN
ALTERNATI VE 3 DUE TO THE MOVEMENT OF MATERI AL FROM THE SCRUBBER SLUDGE PONDS TO THE LANDFI LL.

I T IS EXPECTED THAT | MPLEMENTATI ON OF THI' S REMEDI AL ALTERNATI VE WOULD TAKE APPROXI MATELY TWD
YEARS, SOVEWHAT LONGER THAN ElI THER ALTERNATI VE 3 CR 4.

LONG TERM EFFECTI VENESS

LI KE ALTERNATI VES 3 AND 4 ALTERNATI VE 5 WOULD AFFECTI VELY M Tl GATE THE EXI STI NG Rl SKS ASSOCI ATED
W TH DI RECT CONTACT W TH CONTAM NATED PERCHED WATER LEACHATE ANDY OR WASTE. I N ADDI TI ON TO THOSE
AREAS COVERED | N ALTERNATI VE 3, WASTE MATER AL FROM THE SCRUBBER SLUDGE PONDS W LL BE REMOVED
REDUCI NG ANY EXI STI NG OR FUTURE RI SKS FROM THESE AREAS.

AS W TH ALTERNATI VES 3 AND 4, THE OVERALL POTENTI AL FOR FAI LURE OF THE LANDFILL CAP IS M NI MAL,
G VEN THE ENVI RONMVENT THAT THE CAP AND COVER WLL BE USED I N

REDUCTION OF TOXIQI TY, MOBILITY OR VOLUME

LI KE ALTERNATI VES 3 AND 4, REMEDI AL ALTERNATI VE 5 TREATS THE LEACHATE GENERATED FROM THE
LANDFI LL AND FORVER CATHODE WASTE MANAGEMENT AREAS WH CH REDUCES THE TOXICI TY, MOBILITY AND
VOLUME OF THESE WASTE STREAMS. HOWEVER, THE CONTAM NATED SO LS, SEDI MENTS AND WASTE MATERI ALS
REMAI NING I N THE LANDFI LL AFTER CAPPI NG ARE NOT TREATED.

| MPLEMENTABI LI TY

LI KE ALTERNATI VES 3 AND 4 THE EQUI PMENT, MATERI ALS, SPECI ALI STS AND WORK FORCE NECESSARY TO
I MPLEMENT TH S REMEDI AL ALTERNATI VE ARE AVAI LABLE.

COVPLI ANCE W TH ARARS

LI KE ALTERNATI VES 3 AND 4, REMEDI AL ALTERNATI VE 5 MEETS ALL ACTI ON AND LOCATI ON SPECI FI C AND
MOST CHEM CAL- SPECI FI C ARARS FOR THE AREAS OF CONTAM NATI ON.  HOWEVER, GROUNDWATER BENEATH THE
LANDFI LL. FORVER CATHODE WASTE MANAGEMENT AREAS, SCRUBBER SLUDCGE PONDS AND RECYCLE POND W LL
REMAI N I N EXCESS OF THE ARARS FCOR FLUCRI DE AND SULFATE. W TH THE ESTABLI SHVENT OF AN ACL FOR
THE FLUCRI DE AND SULFATE ARARS, DI SCUSSED I N SECTION IV. REMEDI AL ALTERNATI VE 5 WOULD MEET ALL
CHEM CAL- SPECI FI C ARARS.

OVERALL PROTECTI ON

REMEDI AL ALTERNATI VE 5 PROVI DES PROTECTI ON TO THE COMMUNI TY OF THE DALLES, ON- S| TE WORKERS AND
THE ENVI RONMENT SI M LAR TO THAT PROVI DED | N ALTERNATIVES 3 AND 4. I N ADDI TI ON, THE POTENTI AL
FOR LEACHATE GENERATI ON AT THE SCRUBBER SLUDGE PONDS | S REDUCED UNDER THI S ALTERNATI VE.

cosT

THE CAPI TAL COST OF REMEDI AL ALTERNATIVE 5 IS $9, 807, 100. THE ANNUAL Q&M COSTS FOR YEARS 1

THROUGH 5 WLL BE $146, 000. THE ANNUAL &M COSTS FOR YEARS 6 THROUGH 30 WLL BE $57,400. THE
TOTAL PRESENT WORTH VALUE OF TH S ALTERNATI VE USI NG A DI SCOUNT RATE OF 8% 1S $10, 807, 100.



ALTERNATI VE 7 EVALUATI ON

I N ADDI TI ON TO THE REMEDI AL ACTI ONS CONTAI NED | N ALTERNATI VE 3 REMEDI AL ALTERNATI VE 7 CONSI STS
OF THE FOLLOW NG ACTI ONS;

1 CONSOLI DATI ON OF THE SCRUBBER SLUDGE NMATERI AL AND UNDERLYI NG FI LL FROM SCRUBBER
SLUDGE PONDS 1 THRQUGH 4 | NTO THE EXI STI NG LANDFI LL RATHER THAN PLACI NG A SO L COVER
OVER SCRUBBER SLUDGE PONDS 2 AND 3;

GROUNDWATER RECOVERY AND TREATMENT FOR ALL AREAS VWH CH EXCEED ARARS, | N ADDI TION TO
THE UNLOADI NG AREA;

SHORT- TERM EFFECTI VENESS

LI KE ALTERNATI VE 5, | MPLEVENTATI ON OF REMEDI AL ALTERNATI VE 7 WOULD PCSE MORE POTENTI AL SHORT
TERM ON- SI TE RI SK THAN ALTERNATI VE 3 DUE TO THE MOVEMENT OF MATERI AL FROM THE SCRUBBER SLUDGE
PONDS TO THE LANDFI LL. I T IS EXPECTED THAT | MPLEMENTATI ON OF TH S REMEDI AL ALTERNATI VE WOULD
TAKE APPROXI MATELY TWD YEARS, SOVEWHAT LONGER THAN EI THER ALTERNATI VE 3 CR 4.

LONG TERM EFFECTI VENESS

LI KE ALTERNATI VES 3 TO 5, ALTERNATI VE 7 WOULD EFFECTI VELY M Tl GATE THE EXI STI NG Rl SKS ASSOCI ATED
W TH DI RECT CONTACT W TH CONTAM NATED PERCHED WATER, LEACHATE ANDY OR WASTE. I N ADDI TION TO
THOSE AREAS COVERED | N ALTERNATI VE 3, WASTE MATERI AL FROM THE SCRUBBER SLUDGE PONDS W LL BE
REMOVED, REDUCI NG ANY EXI STI NG OR FUTURE RI SKS FROM THESE AREAS.

AS WTH ALTERNATI VES 3 TO 5. THE OVERALL POTENTI AL FOR FAI LURE CF THE LANDFI LL CAP AND SO L
COVER OVER THE SCRUBBER SLUDGE PONDS 1S M NI VAL, G VEN THE ENVI RONVENT THAT THE CAP WLL BE USED
I'N.

REDUCTION OF TOXIQI TY, MOBILITY OR VOLUME

I'N ADDI TI ON TO THOSE AREAS COVERED I N ALTERNATI VES 3 THROUGH 5, REMEDI AL ALTERNATI VE 7 RECOVERS
GROUNDWATER FROM THE SCRUBBER SLUDGE PONDS AND RECYCLE POND. THE TOXICI TY OF THESE WASTE
STREAMS | S THEREFORE, GREATLY M NI M ZED. HONEVER, THE CONTAM NATED SO LS, SEDI MENTS AND WASTE
MATERI ALS CONTAI NED | N THE LANDFI LL AFTER CAPPI NG ARE NOT TREATED.

| MPLEMENTABI LI TY

LI KE ALTERNATI VES 3 THROUGH 5, THE TECHNCOLOG ES ASSOCI ATED W TH REMEDI AL ALTERNATI VE 7 ARE

| MPLEMENTABLE AT THE MVRF. UNLI KE THESE EARLI ER ALTERNATI VES, | MPLEMENTATI ON OF TH S REMEDI AL
ALTERNATI VE WOULD NOT REQUI RE THE ESTABLI SHVENT OF AN ACL FOR FLUORI DE AND SULFATE ARARS.

COVPLI ANCE W TH ARARS

REMEDI AL ALTERNATI VE 7 | NCLUDES CCOLLECTI ON AND TREATMENT OF THE CONTAM NATED LEACHATE, PERCHED
WATER AND GROUNDWATER TO MEET REMEDI ATI ON CRI TERI A PRIOR TO DI SCHARGE. REMEDI AL ALTERNATI VE 7
WOULD MEET ALL APPLI CABLE CHEM CAL SPECI FI C, LOCATI ON SPECI FI C AND ACTI ON SPECI FI C ARARS.
OVERALL PROTECTI ON

REMEDI AL ALTERNATI VE 7 PROVI DES PROTECTI ON TO THE COMUNI TY OF THE DALLES, ON- S| TE WORKERS AND

THE ENVI RONMENT SI M LAR TO THAT PROVI DED | N ALTERNATI VES 3 THROUGH 5. IN ADDI TION, THE
POTENTI AL FOR GROUNDWATER CONTAM NANTS M GRATING | S M NI M ZED UNDER THI S ALTERNATI VE.



cosT

THE CAPI TAL COST OF REMEDI AL ALTERNATIVE 7 IS $10, 255, 500. THE ANNUAL Q&M COSTS FOR YEARS 1
THROUGH 5 WLL BE $315, 600. THE ANNUAL &M COSTS FOR YEARS 6 THROUGH 30 WLL BE $57,400. THE
TOTAL PRESENT WORTH VALUE OF TH S ALTERNATI VE USI NG A DI SCOUNT RATE OF 8% 1S $11, 932, 600.
ALTERNATI VE 9 EVALUATI ON

I'N ADDI TI ON TO THE REMEDI AL ACTI ONS CONTAI NED | N ALTERNATI VE 3, REMEDI AL ALTERNATI VE 9 WOULD ADD
FOLLOW NG ACTI ONS;

1 STABI LI ZATI ON OF SCRUBBER SLUDGE PONDS 1 THROUGH 4 AND COVERI NG THE STABI LI ZED
MATERI AL;

GROUNDWATER RECOVERY AND TREATMENT FOR AL| AREAS WH CH EXCEED ARARS, | N ADDI TION TO
THE UNLOADI NG AREA;

SHORT- TERM EFFECTI VENESS

LI KE ALTERNATI VES 5 AND 7, | MPLEMENTATI ON OF REMEDI AL ALTERNATI VE 9 WOULD PCSE MORE POTENTI AL
SHORT TERM RI SK ON- SI TE THAN ALTERNATI VE 3 DUE TO THE MOVEMENT OF NMATERI AL DURI NG THE

SCOLI DI FI CATI ON PROCESS. | T | S EXPECTED THAT | MPLEMENTATI ON OF THI S REMEDI AL ALTERNATI VE WOULD
TAKE APPROXI MATELY TWD YEARS, SOVEWHAT LONGER THAN EI THER ALTERNATI VE 3 OR 4.

LONG TERM EFFECTI VENESS

LI KE ALTERNATI VES 3 TO 5, ALTERNATI VE 9 WOULD EFFECTI VELY M Tl GATE THE EXI STI NG Rl SKS ASSOCI ATED
W TH DI RECT CONTACT W TH CONTAM NATED PERCHED WATER, LEACHATE ANDY OR WASTE. I N ADDI TION TO
THOSE AREAS COVERED | N ALTERNATI VE 3, WASTE MATERI AL FROM THE SCRUBBER SLUDGE PONDS W LL BE
STABI LI ZED, REDUCI NG ANY EXI STI NG OR FUTURE GENERATI ON OF LEACHATE.

THE CAP | NSTALLED ON THE LANDFI LL WOULD AFFECTI VELY REDUCE LEACHATE GENERATI ON AND | SOLATE THE
WASTE, | NCLUDI NG THAT FROM THE SCRUBBER SLUDGE PONDS, FROM DI RECT CONTACT W TH HUVANS OR
WLDLIFE. GROUNDWATER TREATMENT WLL BE APPLI ED I N ALL AREAS THAT EXCEED ARARS, ELI M NATI NG THE
NEED FOR ESTABLI SH NG AN ACL.

REDUCTION OF TOXIQI TY, MOBILITY OR VOLUME

I'N ADDI TI ON TO THOSE AREAS COVERED I N ALTERNATI VES 3 THROUGH 5, REMEDI AL ALTERNATI VE 9 RECOVERS
GROUNDWATER FROM THE SCRUBBER SLUDGE PONDS AND RECYCLE POND. THE TOXICI TY OF THESE WASTE
STREAMS | S THEREFORE, GREATLY M NIM ZED. I N ADDI TI ON, THE CONTAM NATED SO LS IN THE SCRUBBER
SLUDGE PONDS ARE STABI LI ZED, REDUCI NG THEI R MOBI LI TY.

| MPLEMENTABI LI TY

LI KE ALTERNATI VES 3 THROUGH 5, THE TECHNCOLOG ES ASSOCI ATED W TH REMEDI AL ALTERNATI VE 9 ARE

| MPLEMENTABLE AT THE MVRF. POTENTI AL FUG TI VE DUST EM SSI ONS MAY RESULT FROM WASTE HANDLI NG
ACTIVITIES, | NCLUDI NG THOSE AT THE SCRUBBER SLUDGE PONDS FOR THI S ALTERNATI VE.

UNLI KE THESE EARLI ER ALTERNATI VES, | MPLEMENTATI ON OF THI S REMEDI AL ALTERNATI VE WOULD NOT REQUI RE
THE ESTABLI SHVENT OF AN ACL FCR FLUORI DE AND SULFATE ARARS.

THE EQUI PMENT, MATERI ALS, SPECI ALI STS AND WORK FORCE NECESSARY TO | MPLEMENT TH S REMEDI AL
ALTERNATI VE ARE AVAI LABLE. ALSO THE TECHNOLOG ES ASSOCI ATED W TH TH S ALTERNATI VE HAVE BEEN



PROVEN AT OTHER WASTE SI TES AND COULD BE | MPLEMENTED AT THE MVRF. A BENCH SCALE STUDY WOULD BE
REQUI RED TO EVALUATE THE AQUEQUS TREATMENT SYSTEM PRI OR TO THE FI NAL DESI GN OF THE FULL SCALE
SYSTEM AN ADDI TI ONAL STUDY WOULD BE REQUI RED TO | DENTI FY THE PROPER M X FCOR STABI LI ZATI ON OF
THE SCRUBBER SLUDGE PONDS.

COVPLI ANCE W TH ARARS

LI KE ALTERNATI VE 7, REMEDI AL ALTERNATI VE 9 WOULD ALSO MEET APPLI CABLE CHEM CAL SPECI FI C
LOCATI ON- SPECI FI C AND ACTI ON- SPECI FI C ARARS W THOUT REQUI RI NG THE ESTABLI SHVENT OF AN ACL.

OVERALL PROTECTI ON

LI KE ALTERNATI VE 7, REMEDI AL ALTERNATI VE 9 PROVI DES PROTECTI ON TO THE COMMUNI TY OF THE DALLES,
ON-SI TE WORKERS AND THE ENVI RONVENT SIM LAR TO THAT PROVI DED | N ALTERNATI VES 3 THRQUGH 5. I N
ADDI TI ON, THE POTENTI AL FOR GROUNDWATER CONTAM NANTS M GRATING IS M NIM ZED UNDER THI S
ALTERNATI VE.

COosTS

THE CAPI TAL COST OF REMEDI AL ALTERNATIVE 9 IS $14, 530, 700. THE ANNUAL Q&M COSTS FOR YEARS 1
THROUGH 5 WLL BE $312,000. THE ANNUAL &M COSTS FOR YEARS 6 THROUGH 30 WLL BE $53,800. THE
TOTAL PRESENT WORTH VALUE OF TH S ALTERNATI VE USI NG A DI SCOUNT RATE OF 8% 1S $16, 167, 400.
EVALUATI ON OF ALTERNATI VES AGAI NST STATE ACCEPTANCE CRI TERI A

THE STATE OF OREGON HAS EXPRESSED SUPPORT FOR ALTERNATI VE 3 AS OPPCSED TO THE OTHER ALTERNATI VES
EVALUATED.

EVALUATI ON OF ALTERNATI VES AGAI NST COMMUNI TY ACCEPTANCE CRI TERI ON

BASED ON THE LACK OF COVMUNI TY RESPONSE DURI NG THE PUBLI C COMMENT PERI CD, EPA HAS DETERM NED
THAT THE COVMMIUNI TY SUPPORTS ALTERNATI VE 3 AS BEI NG THE PREFERRED ALTERNATI VE FOR REMEDYI NG THE
RI SKS AT THE SI TE.

#SA
VI. SELECTED ALTERNATI VE

DESCRI PTI ON OF SELECTED REMEDY
THE SELECTED REMEDY |'S BASED ON ALTERNATI VE 3 AND COWPRI SES THE FOLLOW NG,

1 CONSOLI DATE THE RESI DUAL CATHODE WASTE MATERI AL AND UNDERLYI NG FI LL MATERI AL FROM
THE FORMER CATHODE WASTE MANAGEMENT AREAS | NTO THE EXI STI NG LANDFI LL;

CONSCOLI DATE THE CATHCDE WASTE MATERI AL FROM THE UNLCADI NG AREA | NTO THE EXI STI NG
LANDFI LL;

CAP THE EXI STI NG LANDFI LL I N PLACE WTH A MJULTI - MEDI A CAP MEETI NG RCRA PERFORVANCE
STANDARDS;

PLACE A SO L COVER OVER SCRUBBER SLUDGE PONDS 2 AND 3;

PLUG AND ABANDON NEARBY PRODUCTI ON WELLS AND CONNECT USERS TO THE CI TY CF THE DALLES
WATER SUPPLY SYSTEM



COLLECT AND TREAT LEACHATE GENERATED FROM THE LANDFI LL AND PERCHED WATER EAST COF
R VER ROAD AND FROM THE FORMER CATHCDE WASTE MANAGEMENT AREAS;

RECOVER AND TREAT CONTAM NATED GROUNDWATER FROM THE UNLQADI NG AREA;

GROUNDWATER QUALI TY MONI TORI NG AND A CONTI NGENCY PLAN TO PERFORM ADDI TI ONAL RECOVERY
OF GROUNDWATER I'N THE EVENT THAT FURTHER CONTAM NATI ON | S DETECTED ABOVE ARARS CR
HEALTH BASED STANDARDS.

I NSTI TUTI ONAL CONTROLS SUCH AS DEED RESTRI CTI ONS AND FENCI NG W LL BE | MPLEMENTED DURI NG AND

AFTER REMEDI ATI ON.  THE PURPOSE OF THESE CONTROLS WLL BE TO ASSURE THAT THE REMEDI AL ACTI ON
W LL PROTECT PUBLI C HEALTH AND THE ENVI RONVENT DURI NG | TS EXECUTI ON, AND TO ENSURE A SI M LAR
LEVEL OF PROTECTI ON AFTER THE REMEDI AL ACTI ONS HAVE BEEN | MPLEMENTED.

CONSOLI DATI ON | NTO LANDFI LL.  THE LANDFI LL AND ASSCClI ATED AREAS W LL BE CONSCLIDATED TO LIMT
THE ACTUAL LATERAL EXTENT OF THE CAP. THE UNLQADI NG AREA AND FORVER CATHODE WASTE MANAGEMENT
AREAS W LL BE EXCAVATED DOM TO COVPETENT BASALT AND CONSCLI DATED | NTO THE EXI STI NG LANDFI LL.
LEACHATE W LL BE COLLECTED AFTER CAPPI NG THE LANDFI LL. PERCHED WATER, BENEATH THE FORMER
CATHODE WASTE MANAGEMENT AREAS W LL BE COLLECTED DURI NG EXCAVATI ON ACTI VI TIES AND TREATED. THI' S
SHOULD BE EFFECTI VE | N COLLECTI NG PERCHED WATER ON BOTH SI DES OF RI VER ROAD. HOWEVER, TEMPORARY
SUMP(S) MAY BE NECESSARY TO COLLECT PERCHED WATER EAST COF R VER ROAD | F THE COLLECTI ON PUWPS I N
THE CATHODE WASTE MANAGEMENT AREAS ARE NOT EFFECTIVE. A SO L COVER WLL BE PLACED OVER SCRUBBER
SLUDGE PONDS 2 AND 3. GROUNDWATER CONTRCOLS WLL CONSI ST OF | NSTI TUTI ONAL CONTROLS AND LI M TED
GROUNDWATER RECOVERY. DUST CONTROLS WLL BE UTI LI ZED DURI NG REVEDI ATION TO M NI M ZE FUG Tl VE
DUST EM SSI ONS. FENCI NG AND DEED RESTRI CTIONS WLL BE UTILIZED TO LIM T ACCESS AND PREVENT
FUTURE USE OF AREAS WHERE NMATERI ALS ARE MANAGED ON-SI TE.  ONLY AUTHORI ZED PERSONNEL WOULD BE
ALLONED ENTRY TO THE LANDFI LL AND SCRUBBER SLUDGE PONDS AFTER REMEDI ATI ON | S COVPLETE.

THE UNLOADI NG AREA W LL BE EXCAVATED RESULTI NG I N THE REMOVAL OF APPROXI MATELY 200 CUBI C YARDS
OF CATHODE WASTE RESI DUALS AND PLACEMENT | NTO THE EXI STI NG LANDFI LL PRICR TO I TS CAPPI NG
BACKFI LLI NG WLL BE PERFORVED TO PROMOTE DRAI NAGE.

THE CATHODE WASTE RESI DUALS AND UNDERLYI NG SO LS FROM THE FORVER CATHODE WASTE MANAGEMENT AREAS
W LL BE EXCAVATED AND PLACED I NTO THE EXI STI NG LANDFI LL PRI CR TO CAPPI NG THE LANDFI LL. THE
FORMER CATHCDE WASTE MANAGEMENT AREAS W LL BE EXCAVATED DOWN TO COMPETENT BASALT RESULTING IN A
TOTAL VOLUME OF MATERI AL REMOVED OF 64,470 CUBI C YARDS. THE EXCAVATI ON FOR THE BATH RECOVERY
PAD AREA WLL ALSO REMOVE THE CATHCDE WASTE MATERI ALS ALONG THE LANDFILL DI TCH  AFTER REMOVAL
ACTI VI TI ES HAVE BEEN COWVPLETED, THE FORVER CATHODE WASTE MANAGEMENT AREAS W LL BE BACKFI LLED AS
REQUI RED TO PROMOTE DRAI NAGE. CAPPING WLL NOT BE REQUI RED BECAUSE CATHCDE WASTE RESI DUALS AND
SUBSO LS FROM THE FORVER CATHODE WASTE MANAGEMENT AREAS W LL BE REMOVED AND PLACED | NTO THE
LANDFI LL FOR MANAGEMENT. THE PERCHED WATER W LL BE COLLECTED DURI NG REMEDI AL ACTI VI TI ES AND
TREATED FOR CYAN DE AND FLUCRI DE BY THE AQUEQUS TREATMENT SYSTEM  LONG TERM COLLECTI ON AND
TREATMENT OF PERCHED WATER W LL NOT BE REQUI RED BECAUSE MATERI ALS FROM THE FORMER CATHCDE WASTE
MANAGEMENT AREAS W LL BE REMOVED AND PLACED | N THE LANDFI LL.



LANDFI LL CAP. THE LANDFI LL WLL BE COVERED WTH A MULLTI - MEDI A CAP MEETI NG THE PERFORNMANCE
STANDARDS AS DEFINED I N 40 CFR 264. 310 AFTER CONSCLI DATI NG MATERI ALS FROM THE UNLCADI NG AREA AND
THE FORMER CATHCDE WASTE MANAGEMENT AREAS. THE VOLUMES OF MATERI AL ESTI MATED TO BE REMOVED AND
CONSOLI DATED FROM EACH AREA ARE PRESENTED BELOW

* UNLQADI NG AREA 200 CuBI C YARDS
* POTLI NER HANDLI NG AREA 9,910 CUBI C YARDS
* OLD CATHODE WASTE PI LE AREA 24,200 CUBI C YARDS
* SALVAGE AREA 28, 700 CuUBI C YARDS
* BATH RECOVERY PAD AREA 1,660 CUBI C YARDS

THE TOTAL VOLUME OF ADDI TI ONAL MATERI AL FROM THESE AREAS (64, 670 CUBI C YARDS) WLL NOT ALTER THE
OVERALL LATERAL EXTENT OF THE CAP AS | LLUSTRATED IN FI GURE 4. HOWEVER, THE OVERALL FI NI SHED
ELEVATI ON WLL BE | NCREASED TO ACCOMMCIDATE THE ADDI TI ONAL FI LL.

REGRADI NG OF THE LANDFI LL | NTO A CENTRAL LOCATI ON WLL BE PERFORVED TO M N M ZE THE AREAL EXTENT
OF THE CAP TO APPROXI MATELY 10 ACRES AS | LLUSTRATED IN FIGURE 5. THI S ACTIMITY WLL | NCLUDE THE
REMEDI ATI ON OF THE LEACHATE COLLECTI ON, LANDFI LL AND SURFACE DRAI NAGE DI TCHES BY CONSCLI DATI NG
MATERI AL CONTAI NED | N THE AREAS UNDER THE CAP FOR THE LANDFI LL. THE KNOM ASBESTCS DI SPCSAL
AREAS SHALL NOT BE DI STURBED DURI NG THE REGRADI NG ACTI VI TI ES BUT WLL HAVE THE RCRA PERFORVANCE
CAP OVER THEM

THE COVER SYSTEM WLL BE A MULTI - MEDI A CAP DESI GNED TO MEET RCRA PERFORVMANCE STANDARDS. THE
MULTI - MEDI A CAP SHOMN | N FI GURE 6 WOULD CONSI ST OF A ROCK COVER, A GECTEXTI LE LAYER, 6-1NCHES COF
CLEAN SAND, A WRE MESH FOR RODENT CONTRCL, ANOTHER 6-1 NCHES OF CLEAN SAND, A HDPE GEQOVEMBRANE A
LOMNER LAYER OF LOW PERVEABI LI TY SO L OR CLAY MATER AL, AND 6-1 NCHES OF CLEAN SAND OVERLYI NG THE
WASTE WH CH WLL SERVE AS PART OF A PASSI VE GAS VENTI NG SYSTEM THE Pl PI NG FOR THE GAS VENTI NG
WLL BE CONSTRUCTED OF HDPE FOR COWPATI BI LI TY WTH THE GEOMEMBRANE | N THE CAP. THE TCOP AND S| DE
SLOPES OF THE CAP WLL BE CONSTRUCTED AS TO M NI M ZE ERCSI ON AND THE DRAI NAGE CONTROLS AROUND
THE LANDFI LL WOULD BE | MPROVED TO REDI RECT SURFACE WATER RUNCFF.

LEACHATE COLLECTI ON TRENCHES W LL BE CONSTRUCTED TO | NTERCEPT THE FLOW CF LEACHATE UTI LI ZI NG THE
H STORI CAL SURFACE DRAI NAGE PATHWAYS PRI CR TO CAPPI NG THE LANDFI LL. THESE TRENCHES WLL BE
PLACED SUCH THAT ONCE THE CAP IS CONSTRUCTED, THEY ARE LOCATED UNDER THE CAP AND WLL ONLY
COLLECT LEACHATE CGENERATED FROM THE WASTES AFTER CAPPI NG  DEPENDI NG ON THE GRADE CF THE
SUBSURFACE TOPOGRAPHY, COLLECTI ON SUMPS MAY BE NECESSARY TO TRANSM T THE COLLECTED LEACHATE TO A
CENTRAL LOCATION. THE COLLECTED LEACHATE WLL BE PUWED TO AN ON-SI TE AQUEQUS TREATMENT SYSTEM
FOR CYANI DE AND FLUORI DE REMOVAL. THE MVRF | S LOCATED I N AN ARI D REG ON AND BECAUSE OF THI S

CLI MATE A MO STURE DEFI G T OF APPROXI MATELY 15 I NCHES PER YEAR EXI STS. THEREFCRE, IT IS

ANTI Cl PATED THAT THE LEACHATE CGENERATED FROM THE LANDFI LL AFTER BEI NG CAPPED W LL GRADUALLY
DECREASE FROM | TS EXI STI NG AVERAGE ANNUAL FLOARATE OF APPROXI MATELY 10 GPM TO A NEG.I A BLE FLOW
W THI N FI VE YEARS.

THE ON-SI TS AQUEQUS TREATMENT SYSTEM WOULD | NCLUDE A CHEM CAL OXI DATION UNI T FOR DESTRUCTI ON OF
CYANI DE FOLLOWED BY A CHEM CAL PRECI PI TATION UNIT TO REMOVE FLUCRI DE TO AN APPROXI MATE
CONCENTRATION OF 9.7 MJ L. A SCHEMATIC | F THE AQUEQUS TREATMENT SYSTEM | S SHOM I N FI GURE 7.
THE TREATMENT PLANT W LL BE LOCATED BETWEEN THE CATHCDE WASH AREA AND RI VER ROAD. EFFLUENT FROM
THE AQUEQUS TREATMENT SYSTEM W LL BE DI SCHARGED TO AN EXI STI NG SEMER WHI CH FLOAS TO THE

DI SCHARGE CHANNEL AND ULTI MATELY TO THE RECYCLE POND.

RECOVERY OF PERCHED WATER EAST OF RI VER ROAD WLL BE LIMTED TO A ONE TI ME EXTRACTI ON DURI NG
REMEDI AL ACTIVITIES. THE USE OF THE ROCF SCRUBBER RETURN LI NE BENEATH THE FORMER CATHODE WASTE
MANAGEMENT AREAS WOULD REQUI RE TEMPCRARY DI SRUPTI ON OF FLOWS TO RELOCATE THE LI NE OR REPLACE I T
DURI NG REMEDI AL ACTIVITIES. ANY DAVAGED LINES WLL BE REPAI RED AS PART COF TH S PROCESS.



SCRUBBER SLUDCGE PONDS COVER  THE SELECTED REMEDY | NVOLVES COVERI NG SCRUBBER SLUDGE PONDS 2 AND
3 WTH A SOL COVER A CROSS- SECTI ON OF THE PRCOPCSED COVER SYSTEM | S | LLUSTRATED I N FI GURE 8.
THE SO L COVER CONSI STS OF TWD FEET OF SO L AND A VECETATI VE COVER PLACED ON THE SCRUBBER SLUDGE
POND SLUDGE. THE TOP AND SI DE SLOPES OF THE COVER SYSTEM W LL BE CONSTRUCTED TO M NI M ZE

ERCSI ON.  DRAI NAGE CONTROLS WLL BE I NSTALLED OR | MPROVED AS NECESSARY TO REDI RECT SURFACE- WATER
RUNCFF. SCRUBBER SLUDGE PONDS 1 AND 4 ARE ALREADY COVERED W TH ESTABLI SHED VEGETATI ON AND DO
NOT REQUI RE ADDI TI ONAL EFFORTS UNDER THI S ALTERNATI VE.

GROUNDWATER RECOVERY. W TH THE ESTABLI SHMENT OF AN ACL FOR THE FLUCORI DE AND SULFATE ARARS,
GROUNDWATER RECOVERY AND TREATMENT ARE CURRENTLY PRCPCSED AT THE UNLQADI NG AREA. TO RECOVER
GROUNDWATER FROM THE UNLQADI NG AREA, A 4-1 NCH DI AMETER RECOVERY WELL WLL BE I NSTALLED I N THE
AREA OF MONI TOR VEELL 5S AS SHOM IN FIGURE 9. THI S RECOVERY WELL, RW1, WLL BE EQU PPED WTH A
SUBMERSI BLE PUMP WHI CH W LL BE OPERATED AT A CONTI NUOUS FLOWRATE OF 2 GPM I T | S EXPECTED THAT
RECOVERY FROM RW1 WOULD CONTI NUE FOR APPROXI MATELY FI VE YEARS. RECOVERED GROUNDWATER FROM RW 1
WLL BE DI SCHARGED | NTO THE RECYCLE POND WHERE | T WLL BE RECYCLED TO THE ROOF SCRUBBERS CR
TREATED BY THE I N PLANT PROCESS, WH CH | S DESI GNED TO REDUCE FLUCORI DE LEVELS.

WELL ABANDONMVENT. THE SELECTED REMEDY ALSO | NCLUDES REPLACEMENT OF THE EXI STI NG ANl VAL SHELTER,
ROCKLI NE, KLI NDT AND RESI DENCE WELLS W TH WATER FROM THE CI TY OF THE DALLES WATER SUPPLY SYSTEM
AND PRCPERLY ABANDONI NG THE EXI STI NG WELLS AT THESE LOCATI ONS.

GROUNDWATER MONI TORI NG

GROUNDWATER MONI TORI NG WOULD BE CONDUCTED TO MONI TOR VARI ATI ONS | N GROUNDWATER QUALI TY AND WOULD
SERVE AS THE BASI S FCR MONI TORI NG REMEDI ATI ON EFFECTI VENESS AND | NI TI ATI NG FUTURE ACTIONS | F
REQUI RED. TABLE 6 PRESENTS THE MONI TORI NG WELLS AND THE ASSOCI ATED TARGET AREAS THAT, AT A

MN MM WLL BE PART OF THE MONI TORI NG PLAN.

CONTI NGENCY PLAN.  THE FOLLOW NG PLAN WOULD BE | MPLEMENTED | F THE GROUNDWATER MONI TORI NG PROGRAM
| NDI CATES THAT APPROPRI ATE ARARS CR REMEDI ATI ON CRI TERI A ARE EXCEEDED. DI FFERENT SCENARI OS

EXI STS WH CH WOULD REQUI RE GROUNDWATER RESPONSE ACTI ONS.  THESE | NCLUDE: 1) CONTAM NATI ON ABOVE
AN ARAR OR OTHER REMEDI ATI ON CRI TERI A | N THE A- AQUI FER BENEATH THE LANDFI LL; AND 2)

CONTAM NATI ON ABOVE AN ARAR OR OTHER REMEDI ATION CRI TERI A | N THE B- AQUI FER BENEATH THE LANDFI LL.
SHOULD AN ARAR CR OTHER REMEDI ATI ON CRI TERI A BE EXCEEDED | N BOTH THE A- AND B- AQUI FERS, THE
RESPONSE ACTI ONS FOR BOTH SCENARI OS WOULD BE CONDUCTED SI MULTANEQUSLY.

A- AQUI FER RESPONSE PLAN. I T I'S ANTI Cl PATED THAT RECOVERY OF GROUNDWATER COULD BE CONDUCTED BY

I NSTALLI NG TWD FOUR- 1 NCH DI AMETER RECOVERY WELLS DOWNGRADI ENT OF THE LANDFILL. | T HAS BEEN

ESTI MVATED THAT EACH WELL WOULD BE PUMPED AT A CONTI NUOUS FLOWRATE CF 20 GPM FOR A TOTAL RECOVERY
RATE OF 40 GPM THE RECOVERED GROUNDWATER WOULD BE TRANSM TTED TO A TREATMENT UNI T AND THEN
ROQUTED TO THE ROOF SCRUBBER SYSTEM CR SENT TO THE | N- PLANT PROCESS.

B- AQUI FER RESPONSE PLAN. THE RECOVERY SYSTEM HERE WOULD BE CONSTRUCTED BY | NSTALLI NG THREE
FOUR- | NCH DI AVETER RECOVERY WELLS IN THE 8- AQUI FER DOANGRADI ENT OF THE LANDFI LL. THE RECOVERY
WELLS WOULD BE OPERATED AT A CONTI NUCUS FLOARATE OF APPROXI MATELY 100 GPM FOR A COVBI NED
FLONRATE OF 300 GPM  THE RECOVERED GROUNDWATER WOULD BE TRANSM TTED TO A TREATMENT UNI'T AND
WOULD THEN BE ROUTED TO THE ROOF SCRUBBER SYSTEM OR SENT TO THE | N- PLANT PROCESS.

I NSTI TUTI ONAL CONTROLS

I NSTI TUTI ONAL CONTROLS SUCH AS DEED RESTRI CTI ONS OR FENCI NG WLL BE ESTABLI SHED ON-SI TE TO
PREVENT THE | NSTALLATI ON OF WELLS THAT DRAW WATER FROM THE S AQUI FER. | NSTI TUTI ONAL CONTRCLS
WLL ALSO BE USED AS APPRCPRI ATE DURI NG | MPLEMENTATI ON OF THE SELECTED REMEDY TO ENSURE THAT
REMEDI AL ACTI ONS ARE PROTECTI VE OF PUBLI C HEALTH AND THE ENVI RONMENT.



PERFORVANCE STANDARDS

CAPPI NG - THE LANDFI LL CAP SHALL BE DESI GNED AND MAI NTAI NED TO PROVI DE PROTECTI ON AGAI NST
SURFACE EXPOSURE OF HUVANS OR ANI VAL OR PLANT LI FE TO THE STABI LI ZED SO L CONTAM NANTS, AND
PROTECT THI S MATERI AL FROM WEATHERING A FOQUR I NCH SO L COVER WLL BE PLACED OVER THE SCRUBBER
SLUDGE PONDS 2 AND 3 AND REVEGETATED.

THE LANDFI LL CAP MUST ALSO MEET THE FOLLOWN NG DESI GN REQUI REMENTS OF 40 CFR 264.310. A1 1)
FUNCTION WTH M Nl MUM MAI NTENANCE; 2) PROMOTE DRAI NAGE; AND 3) ACCOMMODATE SETTLI NG AND

SUBSI DENCE SO THAT THE CAP' S | NTEGRITY |I'S MAI NTAI NED.

THE PERFORVANCE STANDARD FOR GROUNDWATER TREATED FOR FLUCRI DE CONTAM NATI ON SHALL BE 9.7 MJ L.

THE REMEDI ATI ON CRI TERI A THAT SHALL BE USED TO DETERM NE THE VOLUMES OF SO LS TO BE REMEDI ATED
ARE AS FOLLOWS;

CRI TER A BASI S

ARSEN C - 65 Md KG CARCI NI GENI C RI SK

PAHS - 175 Md KG URBAN BACKGROUND

FLUORI DE - 2,200 MJ KG PROTECTI ON OF GROUNDWATER

STATUTCORY DETERM NATI ONS

A. THE SELECTED REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT

THE REMEDY AT THIS SITE WLL PERVANENTLY REDUCE THE RI SKS PRESENTLY PCSED TO HUVAN HEALTH AND
THE ENVI RONMENT BY;

L PREVENTI NG EXPCSURE TO CONTAM NATED SO LS BY CONSOLI DATI ON AND CAPPI NG CF
AREAS WHERE DI RECT EXPCSURE RI SKS WERE | DENTI FI ED, AND

M N M ZI NG THE GENERATI ON OF LEACHATE FROM THE LANDFI LL BY THE USE CF A RCRA
CAP

I NSTI TUTI ONAL CONTROLS SUCH AS DEED RESTRI CTI ONS AND FENCI NG TO PREVENT
EXPOSURE TO CONTAM NATED SO LS AND GROUNDWATER

B. THE SELECTED REMEDY ATTAI NS ARARS

W TH THE ESTABLI SHVENT OF ACLS FOR FLUORI DE AND SULFATE IN THE S AQU FER AT THE SITE, THE

| MPLEMENTATI ON OF TH'S REMEDY WLL ATTAIN ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL AND
STATE REQUI REMENTS THAT APPLY TO THE SITE. THESE ARE SUMWARI ZED I N APPENDI X A. A SUMARY COF
KEY ARARS FCOLLOWS;

THE PROPCSED REMEDI ATI ON AT THE SI TE WLL ATTAIN THE GENERAL RCRA CLOSURE PERFORVANCE STANDARDS
AS SPECIFIED I N 40 CFR SS264. 111

A GROUNDWATER MONI TORI NG SYSTEM W LL BE | MPLEMENTED CONSI STENT W TH 40 CFR 264.100(D) TO
DETERM NE THE EFFECTI VENESS OF THE REMEDY AT THE SI TE.

C. THE SELECTED REMEDI AL ACTION | S COST EFFECTI VE

G VEN THE NATURE OF THE RI SKS AT THE SITE, ALTERNATI VE 3 PROVI DES AN EQUAL MEASURE OF



EFFECTI VENESS COVPARED TO THE OTHER MORE COSTLY ALTERNATI VES, WH CH ARE ALSO DETERM NED TO BE
PROTECTI VE. THE SELECTED REMEDY | S THEREFCRE DETERM NED TO PROVI DE A LEVEL OF PROTECTION IN A
MANNER THAT IS COST EFFECTI VE.

D. THE SELECTED REMEDY UTI LI ZES PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR
RESOURCE RECOVERY TECHNOLOGQ ES THE MAXI MUM EXTENT PRACTI CABLE.

THE SELECTED REMEDY PROVI DES GROUNDWATER TREATMENT FOR THOSE AREAS WHERE | T |'S CONSI DERED
PRACTI CABLE, TAKI NG | NTO ACCOUNT THE NI NE EVALUATI ON CRI TERI A.

E. SATI SFYI NG THE PREFERENCE FOR TREATMENT AS A PRI NCl PLE ELEMENT.

THE PRI NCl PAL ELEMENT OF THE SELECTED REMEDY | NVOLVES CAPPI NG AND CONSCLI DATI ON OF AREAS OF
CONTAM NATI ON.  ALTHOUGH TH' S DOES NOT SATI SFY THE PREFERENCE FOR TREATMENT AS A PRI NCl PAL
ELEMENT, THE REMEDY DOES ADDRESS THE PRI NCl PAL HEALTH THREATS AT THE SITE.  TREATMENT OF
CONTAM NATED SO LS AT THE SI TE WAS NOT FOUND TO BE PRACTI CABLE G VEN THE NATURE CF THE Rl SKS

I N\VOLVED AND THE PROTECTI VENESS OF THE SELECTED REMEDY. TREATMENT OF CONTAM NATED GROUNDWATER
I'S I NCLUDED I N THE SELECTED REMEDY.



#RES
APPENDI X B
RESPONSI VENESS SUMVARY

OVERVI EW

EPA CONDUCTED COVMUNI TY | NTERVI EW5, SENT QUT FACT SHEETS, PUBLI SHED NOTI CES, AND HELD TWD PUBLI C
MEETI NGS TO | DENTI FY COVMUNI TY CONCERNS AND ENSURE TWO- WAY COVMMUNI CATI ON ABOUT PROGRESS AND THE
RESULTS OF THE R/ FS.

COVMMUNI TY CONCERN ABCQUT THE MARTI N MARI ETTA SI TE HAS NEVER APPEARED TO BE W DESPREAD, ALTHOUGH
SEVERAL | SSUES AND QUESTI ONS WERE RAI SED. THESE THREE | SSUES WERE RAI SED BY SEVERAL COVWUN TY
MEMBERS;

1) THE CONCERN OVER CYAN DE CONTAM NATI ON,
2) THE | MPORTANCE OF THE ALUM NUM REDUCTI ON FACI LI TY TO THE LOCAL ECONOW, AND
3) CONCERNS ABQUT VARI QUS Al RBORNE EM SSI ONS FROM THE SMELTER

THE REMEDI AL | NVESTI GATI ON ADDRESSED THE CONCERNS ABQUT CYAN DE, CONCLUDI NG THAT THERE IS NO
SI GNI FI CANT CYANI DE CONTAM NATI ON | N GROUNDWATER BENEATH THE SI TE. THE REDUCTI ON FACI LI TY WAS
LEASED AND RECPENED BY NW ALUM NUM WHI CH HAS | MPROVED THEI R PRACTI CES FOR HANDLI NG THE WASTES
WH CH EARLI ER CAUSED THE CONTAM NATI ON NOW BENEATH THE SITE. AS A RESULT OF A LAWSBUI T, MARTIN
MARI ETTA HAD PREVI QUSLY | NSTALLED NEW FLUORI DE EM SSI ON CONTRCL EQUI PIVENT.

JUDG NG FROM THE FACT THAT EPA RECEI VED NO WRI TTEN COMMENTS ON THE FEASI BI LI TY STUDY DESPI TE TWO
PUBLI C MEETI NGS, TWDO FACT SHEETS, AND SEVERAL PUBLI C NOTI CES ABQUT THE FEASI BI LI TY STUDY AND
COMMENT PERI OD, EPA CONCLUDES THAT THE COVMUNI TY' S CONCERNS HAVE BEEN ADDRESSED AND THAT THEY
ARE RELYI NG ON EPA AND DEQ TO SELECT AN APPROPRI ATE REMEDY. THE SELECTED REMEDY TAKES | NTO
ACCOUNT THE CONCERNS MENTI ONED ABOVE AND ALL OTHER QUESTI ONS DI SCUSSED BELOW

BACKGROUND ON COVMUNI TY CONCERNS;

1) AT THE TIME TH S SITE WAS LI STED, THERE WAS COVMUNI TY CONCERN ABOUT CYANI DE CONTAM NATI ON OR
OTHER GROUNDWATER CONTAM NATI ON THAT M GHT POTENTI ALLY AFFECT CHENOWETH | RRI GATI ON COOPERATI VE
WELLS WH CH RELY ON THE DEEP WATER AQUI FER

EPA RESPONSE: THE REMEDI AL | NVESTI GATI ON REVEALED LOW LEVELS CF CYANI DE | N THE GROUNDWATER THAT
WERE BELOW HEALTH STANDARDS. BASED ON THE R, EPA BELI EVES THAT SUCH GROUNDWATER CONTAM NATI ON
WH CH DCES EXIST IS WTH N THE SI TE BOUNDARI ES AND DCES NOT' SEEM TO BE MOVI NG TO OFF- SI TE
RECEPTORS. TO ENSURE THAT NO FUTURE PROBLEMS OCCUR W THOUT WARNI NG ON AND OFF- SI TE MONI TORI NG
WLL CONTI NUE FOR AT LEAST FI VE YEARS AFTER THE REMEDI AL ACTI ON | S COVWPLETED.

2) MANY | NDI VI DUALS STRESSED THE | MPORTANCE OF THE ALUM NUM REDUCTI ON FACI LI TY TO THE LOCAL
ECONOWY AND THEI R CONCERN THAT SUPERFUND REQUI REMENTS OR ACTI VI TIES M GHT PRECLUDE SALE OR
RECPENI NG OF THE THEN- CLOSED FACI LI TY.

EPA RESPONSE: THE FACILITY, WH CH WAS CLOSED WHEN THI S CONCERN WAS EXPRESSED, HAS SUBSEQUENTLY
BEEN LEASED TO NORTHWEST ALUM NUM WHI CH CONTI NUES TO OPERATE THE FACILITY. SI NCE MARTI N

MARI ETTA, NOT' NW ALUM NUM HAS BEEN | NVOLVED | N REMEDI AL WORK AT THI S SITE, THE SELECTED REMEDY
I'S NOT' EXPECTED TO AFFECT NORTHWEST ALUM NUM OPERATI ONS CR THE LOCAL ECONOW.

3) SOVE COWUN TY MEMBERS HAVE BEEN CRI TI CAL OF THE ALUM NUM PLANT BECAUSE OF THE ODOR AND Al R
PCLLUTI ON | T CREATED.



EPA RESPONSE: TH S SUPERFUND | NVESTI GATI ON FOCUSSED ON HAZARDOUS SO L AND GROUNDWATER
CONTAM NATI ON FROM PAST PRACTI CES. EPA DI D NOT | DENTI FY ANY SI GNI FI CANT RI SK FROM Al R EM SSI ONS
FROM THE SUPERFUND SI TE.

4) PORT REPRESENTATI VES EXPRESSED CONCERNS ABQUT POSSI BLE | MPACTS OF CONTAM NATI ON OR THE
"STI GVA" OF SUPERFUND AFFECTI NG FUTURE DEVELOPMENT COF | NDUSTRI AL PROPERTY ALONG THE CCOLUMBI A
Rl VER

EPA RESPONSE: | T IS NOT EXPECTED THAT THE CONTAM NATI ON FOUND, OR REMEDI AL ACTI ONS TO BE TAKEN,
W LL AFFECT DEVELOPMENT.

5) SOME | NDI VI DUALS WHO OMN CHERRY ORCHARDS FQUGHT W TH AND SUCCESSFULLY SUED MARTI N MARI ETTA
OVER DAMACGES TO CHERRY CROPS THAT THE ORCHARDI STS ATTRI BUTED TO FLUCRI DE EM SSI ONS FROM THE
PLANT. THE CHERRY GROAERS WON SEVERAL LAWSUI TS AND MARTI N MARI ETTA WAS REQUI RED TO | NSTALL A
NEW PROCESS TO REDUCE FLUCRI DE EM SSI ONS.

EPA RESPONSE: AS STATED ABOVE, THE FOCUS OF THE | NVESTI GATI ON WAS ON PAST PRACTI CES.
COMMUNI TY RELATI ONS AND CONCERNS RAI SED DURI NG PUBLI C COMMENT ON THE RI/ FS;

EPA, WTH HELP FROM STATE OFFI Cl ALS, HELD A 35- DAY PUBLI C COMMENT PERI CD ON THE FEASI BI LI TY
STUDY, | NCLUDI NG A PUBLI C MEETI NG ON 7/18/88 ATTENDED BY ABOUT 30 PECPLE. SHORTLY BEFORE THE
PUBLI C COMWVENT PERI OD EPA HELD A PUBLI C MEETI NG W TH HELP FROM DEQ AND MARTI N MARI ETTA' S
CONSULTANTS TO DI SCUSS THE REMEDI AL | NVESTI GATI ON RESULTS.

QUESTI ONS FROM THE FEASI BI LI TY STUDY PUBLI C MEETI NG HELD 7/ 18/ 88

1. WHAT I NSTI TUTI ONAL CONTROLS HAVE BEEN DI SCUSSED AND EXACTLY WHERE | S THE AGENCY PROPOSI NG
THESE CONTROLS?

EPA RESPONSE: THE AGENCY HAS LOCKED AT SEVERAL DI FFERENT | NSTI TUTI ONAL CONTROLS. FOR EXAMPLE,
DEED RESTRI CTI ONS OR FENCI NG ON THE PLANT PRCPERTY COULD BE USED TO RESTRI CT ACCESS TO CERTAI N
AREAS TO PREVENT DI RECT CONTACT OR TO RESTRI CT ON-SI TE GROUNDWATER USE. THE AGENCY HAS ALSO
LOCKED AT CONTROLS SUCH AS DEED RESTRI CTI ONS TO RESTRI CT GROUNDWATER USE OFF- PROPERTY, |F
NECESSARY.

2. WHAT IS BEI NG DONE DI FFERENTLY TODAY AT THE PLANT SO THAT CONTAM NATI ON IS NO LONGER
OCCURRI NG?

EPA RESPONSE: ONE OF THE MAIN DI FFERENCES | S THAT CATHODE WASTE FOUND | N THE LANDFI LL AREA HAS
BEEN MOVED TO A BETTER PROTECTED AREA AND | S BEI NG HANDLED SAFELY TO PREVENT GROUND

CONTAM NATI ON. NW ALUM NUM HAS ALSO PROPOSED TO CONSTRUCT A NEW TREATMENT PLANT FOR HANDLI NG
WATER FROM THE ROOF SCRUBBER SYSTEM WH CH WOULD ALLOW THE PLANT TO DI SCONTI NUE THE USE OF THE
RECYCLE POND FCR THAT PURPCSE.

3. VWH CH WAY | S GROUNDWATER UNDER THE LANDFILL FLONNG - IS I T FLON NG TOMRD THE COLUVBI A
Rl VER?

EPA RESPONSE;

GROUNDWATER FLOWIN THE S AQU FER IS GENERALLY TO THE EAST AND NORTHEAST; CGROUNDWATER FLOW I N
THE A AQUI FER IS PREDOM NANTLY EAST TO WEST; GROUNDWATER FLOWIN THE B AQUI FER IS GENERALLY TO
THE WEST AND SOUTH, I N THE DGAR GROUNDWATER FLOW I S LARCGELY DETERM NED BY LOCAL PUMPI NG

CONDI TI ONS.



4. WHAT CONSI DERATI ONS ARE BEI NG G VEN TO LONG RANGE MONI TORI NG OF OFF-SI TE WELLS I N THE AREA?

EPA RESPONSE: EPA' S SELECTED REMEDY W LL | NCLUDE AN APPROPRI ATE LEVEL OF GROUNDWATER
PROTECTI ON, | NCLUDI NG MONI TORING  EPA WLL BE WORKING WTH THE I TY OF THE DALLES AND THE
CLEARWATER | RRI GATI ON DI STRI CT TO DEVELCP ADEQUATE MONI TORI NG SUPERFUND REMEDI ES ARE ALSO
REEVALUATED AFTER 5 YEARS TO ENSURE THAT THEY ARE WORKI NG PROPERLY.

5. WAS THERE ANY STUDY ON STURGEON I N THE RI VER AND WHETHER THE PCLLUTI ON HAS AFFECTED THEM?
EPA RESPONSE: NO SPECI FI C STUDI ES, ALTHOUGH RELEVANT | NFORVATI ON, RECEI VED BY NOAA FOR

NATI ONAL RESCURCE | MPLI CATI ONS, DO NOT | NDI CATE ANY SUCH PROBLEMS. SEVERAL PECPLE REQUESTED
MORE | NFORVATI ON, WH CH WAS PROVI DED.

| SSUES FOR FURTHER CONSI DERATI ON,

COVMUNI TY MEMBERS SHCOULD BE | NFORVED OF MONI TORI NG PLANS.  ALL OTHER | SSUE APPEAR TO HAVE BEEN
ADDRESSED.



#TAB

TABLE 1

DATES

1957

1960
1958

1960

1961-
1971

1970

1974-

1984

1980

1981

1983

1984

CHRONOLOG CAL HI STORY COF MVRF OPERATI ONS
EVENT

PLANT CONSTRUCTI ON DEBRI'S PLACED I N THE LANDFI LL.
THROUGH

PROCESS CPERATI ONS | NI TI ATED BY HARVEY ALUM NUM | NC.  PLANT
AR EM SSI ONS COLLECTED IN A VET PRI MARY FLUCRI DE SCRUBBER
SYSTEM (KNOMWN AS THE "COLD TONER' SYSTEM AND DI SCHARGED TO
SCRUBBER SLUDCGE PONDS 2 AND 3.

OLD CATHODE WASTE PI LE STARTED AT NORTHEAST CORNER OF THE
PLANT. (OLD CATHODE WASH AREA CONSTRUCTED EAST OF PLANT AND
NEXT TO Rl VER ROAD.

BRI CKS SEPARATED FROM CATHODES TAKEN QUT OF SERVI CE
PLACED I N THE LANDFI LL. OTHER CATHCDE WASTE SHI PPED OFF- SI TE
FOR PRCCESSI NG

SECONDARY WET FLUCRI DE SCRUBBER SYSTEM ADDED TO PRI MARY Al R
PCLLUTI ON CONTROL SYSTEM

WASTE FROM THE CASTHOUSE, PASTE PLANT, AND PLANT OPERATI ONS
DEPCSI TED | N THE LANDFI LL.

LI NED POND CONSTRUCTED TO REDUCE VOLUME PLACED | N THE SCRUBBER
SLUDGE PONDS.

USE OF SCRUBBER SLUDGE PONDS 1 AND 4 DI SCONTI NUED;, PONDS CAPPED;

STATE OF OREGON DEPARTMENT OF ENVI RONVENTAL QUALI TY LI STS
POTLI NER WASTE AS HAZARDOUS. PERM TTED WASTE PAD BU LT TO
STORE WASTE POTLI NER; POTLI NER WASTE PREVI QUSLY STCRED AT THE
OLD CATHODE WASTE PI LE RELOCATED TO THE PERM TTED STCRAGE AREA

MARTI N MARI ETTA CORPORATI ON ACQUI RES LEGAL TI TLE TO PROPERTY
FROM MARTI N MARI ETTA ALUM NUM INC. MARTIN MAR ETTA
CORPORATI ON CONSTRUCTS LEACHATE COLLECTI ON SYSTEM FOR THE
LANDFI LL AND NEW CATHODE WASTE PAD. REMAI NI NG OLD CATHODE
WASTE PI LE WASTE AND SI X | NCHES OF SO L RELOCATED TO THE NEW
CATHODE WASTE PAD.



TABLE 2

POTENTI AL ARARS AND OTHER GUI DANCE TO BE CONSI DERED

FEDERAL MCL

CHEM CAL  (SMCL) {A} FEDERAL MCLG {B} OREGON ML {C} OTHER

Bl CARBONATE
CALCI UM
CARBONATE
CYAN DE (FREE) --- --- 220Ud L(CHI LD){D}
FLUORDES 4 ML (2M3 L) {F}  --- 1.4-2.4 ML {G  ---
LEAD 50 UG L (20 UG L)
MAGNES! UM

SCDI UM
SULFATE (250 M3 L) 250 MI L 400 M3 L {H
ZINC (5 M3 L) 5 M3 L

{A}  MAXI MUM CONTAM NANT LEVELS ARE ENFORCEABLE DRI NKI NG WATER STANDARDS FROM 40 CRF 141. 11.
THESE LEVELS ARE BASED ON HEALTH, TECHNI CAL FEASI BILITY, AND COST BENEFI T ANALYSIS. SECONDARY
MAXI MUM CONTAM NANT LEVELS ARE SHOM IN () AND ARE GOALS FOR DRI NKI NG WATER QUALI TY BASED ON
AESTHETI C CONSI DERATI ONS SUCH AS TASTE, ODOR OR STRAINING ABILITY, 40 CFR 143. 3.

{B} FINAL AND PROPCSED MCLGS ( MAXI MUM CONTAM NANT LEVEL GOALS) ARE DEVELOPED AS PART OF THE
PROCESS FOR DEVELOPI NG FI NAL DRI NKI NG WATER STANDARDS, (I.E., MCLS), UNDER THE SAFE WATER

DRI NKI NG ACT. MCLGS ARE ENTI RELY HEALTH BASED AND ARE ALWAYS LESS THAN CR EQUAL TO THE PROPOSED
OR FI NAL MCLS SUBSEQUENTLY DEVELGPED.

{C OREGON ADM NI STRATI ON RULE 333-61

{D} HEALTH ADVI SORY BY USEPA OFFI CE OF DRI NKI NG WATER FOR LONGER- TERM EXPOSURE, MARCH 1987,
BASED ON EXPCSURE TO FREE CYAN DE.

{E} HEALTH ADVI SORY BY USEPA OFFI CE OF DRI NKI NG WATER FOR LI FE TI ME EXPCSURE FOR ADULTS, MARCH,
1987; BASED ON EXPOSURE TO FREE CYAN DE.

{F} NATIONAL PRI MARY AND SECONDARY DRI NKI NG WATER REGULATI ONS.  FEDERAL REQ STER 51:
11396- 11412, APRI L 1986.

{G TEMPERATURE DEPENDENT

{H LEVEL PROPOSED BY USEPA OFFI CE OF DRI NKI NG WATER 50 FR 46936, 13 NOV. 1985.



TABLE 6

GROUNDWATER MONI TORI NG VEELLS
MARTI N MARI ETTA REDUCTI ON FACI LI TY
THE DALLES, OREGON

AQUI FER SYSTEM VELLS TO BE MONI TORED
S 2S, 5S, 8S, 9S, 15S, 17S, 18S, 19S, 21S, 24S, 26S,
27S, 29S,
A 1A, 4A, 6AA, 7A, 8A, 9A 10A, 12A, 13A, 14A, 15A, 27A
30S, 33A
B 1B, 3A, 8B, 9B, 12B, 14B, 18A, 26B, 27B, 33B, 34A
DGR PW 1

OTHER CHENOWETH | RRI GATION 1, 2, AND 3



