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. THE SURFACE WATERS OF ALL THREE CREEKS (M LL, WLLOW AND SILVER BON THAT ENTER THE
OPERABLE UNI T ARE CONTAM NATED W TH DI SSOLVED METALS. THE SURFACE WATER QUALI TY
STANDARDS ADCPTED UNDER THE MONTANA WATER QUALI TY ACT ARE FREQUENTLY EXCEEDED FCR
COPPER AND ZI NC WTH N THE AREA.

. LARCE AREAS COF SURFACE CONTAM NATI ON, COWPRI SED OF TAI LI NGS AND CONTAM NATED SQA LS,
ARE PRESENT W TH N THE BOUNDARI ES OF THE WARM SPRI NGS PONDS CPERABLE UNIT. THE
TAI LI NGS AND CONTAM NATED SO LS, WH CH | NCLUDE PREVI QUSLY SUBMERGED POND BOTTOM
SEDI MENTS THAT ARE NOW EXPOSED, CONTAI N ELEVATED LEVELS OF SEVERAL METALS AND ARE
El THER VO D OF VEGETATI ON OR SPARSELY VEGETATED. THESE TAI LI NGS AND CONTAM NATED
SO LS SUBJECT HUVANS TO RI SKS FROM EXPOSURE. CCPPER AND ZI NC, WHI CH ARE SI GNI FI CANT
CONTAM NANTS I N THE TAI LI NGS, ARE ALSO SUSPECTED OF CAUSI NG SEVERAL FI SHKILLS
OBSERVED I N THE M LL- W LLOW BYPASS AND THE CLARK FCRK Rl VER

ENFORCEMENT ACTI VI Tl ES

I N AUGUST 1967, THE ANACONDA M NERALS COVPANY RECEI VED AN ORDER FROM THE MONTANA WATER QUALI TY
BOARD, REQUI RI NG STEPS TO BE TAKEN TO PREVENT THE | NTRODUCTI ON OF HEAVY METAL SALTS | NTO THE
CLARK PCRK RI VER FROM THE WARM SPRI NGS PONDS. | N RESPONSE TO THI S CRDER, WATER FROM BELOW POND
1 WAS PUMPED BACK | NTO POND 1 FOR FURTHER TREATMENT.  ADDI TI ONALLY, IN RESPONSE TO A FISHKILL IN
JULY 1989, ARCO ( ANACONDA M NERAL COVPANY' S SUCCESSCOR) AGREED TO | SOLATE STREAVSI DE TAI LI NGS
DEPCSI TS BY CONSTRUCTI NG BERVB BETWEEN THE TAI LI NGS AND THE CLARK FORK RI VER FI NALLY, THE EPA,
IN JULY 1990, ORDERED ARCO TO REMOVE ALL TAI LI NGS AND SO LS CONTAM NATED W TH HEAVY METALS FROM
THE M LL-WLLOWBYPASS. TH S WORK | S ONGO NG AND | S EXPECTED TO BE COVPLETED BY LATE 1990.

THE PHASE | REMEDI AL | NVESTI GATI ON REPORT OF THE ENTI RE SI LVER BOW CREEK SI TE WAS RELEASED | N
1987(1). THE PHASE || REMED AL | NVESTI GATI ON REPORT, WH CH CONCENTRATED SCLELY ON THE WARM

SPRI NGS PONDS CPERABLE UNI'T, WAS COWPLETED I N MAY 1989(2). THE REMEDI AL | NVESTI GATI ONS FOCUSED
ON THE NATURE AND EXTENT OF CONTAM NATION WTHI N THE CPERABLE UNIT. THE FEASI BI LI TY STUDY

I NCORPCRATI NG THE | NFORNMATI ON OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ONS, WAS RELEASED FOR
PUBLI C COMWENT ON OCTOBER 26, 1989(3). THE FEASIBILITY STUDY DEVELCPED AND EVALUATED A RANCGE COF
REMEDI AL ALTERNATI VES FOR CLEANUP OF THE CPERABLE UNIT.

(1) MLTITECH 1987. PHASE | REMEDI AL | NVESTI GATI ON REPORT.

(2) CHZM H LL, 1989. PHASE |1 REMEDI AL | NVESTI GATI ON REPORT.

(3) MONTANA DEPARTMENT OF HEALTH AND ENVI RONMENTAL SCl ENCES,
1989. FEASIBILITY STUDY FOR THE WARM SPRI NGS PONDS
OPERABLE UNIT. VOLUME |, REPORT; VOLUME I, APPENDI XES.

#HCP
H GHLI GHTS OF COVWUN TY PARTI ClI PATI ON

BACKGRQUND

COMMUNI TY | NVOLVEMENT | N THE SI LVER BOW CREEK SUPERFUND SI TE ACTI VI TI ES BEGAN EARLY I N THE
PRQJECT. THE INITIAL COVWUN TY RELATI ONS PLAN, | N 1983, DESI GNATED THE BUTTE- SI LVER BOW COUNTY
HEALTH DEPARTMENT AS THE FOCAL PO NT FOR COMMUNI TY RELATI ONS AND | NCLUDED THE FORVATI ON OF A
Cl TI ZENS ADVI SORY COW TTEE. THAT COWM TTEE WAS ACTI VE | N THE SELECTI ON OF A CONTRACTOR FOR THE
INITIAL PHASE | REMEDI AL | NVESTI GATI ONS CF S| LVER BOW CREEK.

LATE I'N 1985, EPA CONDUCTED AN ASSESSMENT OF THE SI TE COVMIUNI TY RELATI ONS PLAN. THE ASSESSMENT
RECOMMENDED SEVERAL | MPROVEMENTS TO THE PLAN, | NCLUDI NG | NSTALLATI ON CF A TOLL- FREE TELEPHONE
NUMBER, PREPARATI ON OF FACT SHEETS AND UPDATES, AND AN | NCREASE I N THE NUMBER OF | NFORVAL PUBLIC
MEETI NGS OR BRI EFI NGS. MOST OF THESE | MPROVEMENTS WERE | N PLACE BY 1987.

I NFORVATI ON REPCSI TORI ES, CONTAI NI NG KEY SI TE STUDI ES, | NDEXES AND REPCRTS, ARE PRESENTLY

MAI NTAI NED AT THE FOLLOW NG LOCATI ONS:  MONTANA STATE LI BRARY | N HELENA, MONTANA HI STORI CAL

SOCI ETY I N HELENA, UNI VERSI TY OF MONTANA LI BRARY | N M SSOULA, M SSCQULA PUBLI C LI BRARY, NATI ONAL
PARK SERVI CE MAI N OFFI CE | N DEER LODCGE, HEARST FREE LI BRARY | N ANACONDA, MONTANA TECH LI BRARY IN
BUTTE, BUTTE PUBLI C LI BRARY, AND MONTANA STATE UN VERSI TY LI BRARY I N BOZEMAN. THE COMPLETE

ADM NI STRATI VE RECORD |'S MAI NTAI NED AT THE EPA' S OFFI CES | N HELENA.



THE PHASE 11 REMEDI AL | NVESTI GATI ON, FOLLOAED BY A FEASI BI LI TY STUDY, BEGAN AT THE WARM SPRI NGS
PONDS OPERABLE UNIT I N 1986 AND CONTI NUED THROUGH 1989. DURI NG THAT TI ME MDHES AND EPA STAFF
PROVI DED | NFCRVATI ON ABOUT THE WARM SPRI NGS PONDS ACTI VI TI ES AT PUBLI C MEETI NGS AND THROUGH FACT
SHEETS AND PROGRESS REPORTS. THESE REPORTS WERE DI STRI BUTED TO PECPLE ON A MAI LI NG LI ST (271

I NDI VI DUALS I N 1987 AND 800 | NDI VI DUALS | N 1990) | N NOVEMBER 1986, NOVEMBER 1987, MAY 1988, JULY
1988, AUGUST 1988, OCTOBER 1988, JUNE 1989, SEPTEMBER 1989, AND MNAY 1990. SPECI AL | NTEREST
GROUPS THAT | NDI CATED CONCERN ABOUT THE SI TE | NCLUDED THE CLARK FORK CQALI TI ON, BUTTE CHAPTER OF
TROUT UNLI M TED, SKYLI NE SPORTSMEN OF ANACONDA, THE DEER LODGE CHAPTER OF TROUT UNLI M TED,
GEORGE GRANT CHAPTER OF TROUT UNLI M TED, ANACONDA SPORTSMEN S CLUB, PI NTLAR AUDUBON, AND UPPER
CLARK FORK CHAPTER OF TRQUT UNLI M TED.

THE WARM SPRI NGS PONDS FEASI Bl LI TY STUDY AND PROPOSED PLAN WERE RELEASED FOR PUBLIC REVI EWI N
OCTOBER 1989. THE MDHES HELD PUBLI C | NFORVATI ONAL MEETI NGS | N BUTTE, ANACONDA, AND M SSOQULA
DURI NG OCCTCBER AND FORVAL PUBLI C HEARINGS I N THE SAME CI TIES I N DECEMBER. THE PUBLI C COMVENT
PERI OD FOR THE FEASI Bl LI TY STUDY AND PRCPCSED PLAN WAS OPEN FROM OCTCBER 1989 UNTIL THE END COF
JANUARY 1990.

PUBLI C PERCEPTI ON OF I TS | NVOLVEMENT AT WARM SPRI NGS PONDS

THE EPA AND MDHES RECEI VED 162 COMVENT LETTERS AND 40 PECPLE PRESENTED TESTI MONY AT THE PUBLI C
HEARI NGS. MOST COMMVENTS | NDI CATED DI SSATI SFACTI ON WTH THE LEVEL OF PUBLI C | NVOLVEMENT | N THE
SUPERFUND PROCESS AT THE WARM SPRI NGS PONDS. THE EPA AND MDHES ARE STRI VI NG TO | NVOLVE MORE
FULLY ALL | NTERESTED PARTI ES AND OTHER AGENCI ES | N FUTURE ACTI VI TI ES AT THE WARM SPRI NGS PONDS
AND AT OTHER SI TES I N THE CLARK FORK BASI N.

PUBLI C | NVOLVEMENT | N THE M LL- W LLOW BYPASS REMOVAL ACTION IS AN EXAMPLE OF THE EFFORT TO

I NVOLVE THE PUBLI C EARLY | N SUPERFUND ACTIVITIES. A PUBLIC SCOPI NG MEETI NG ON THE M LL- WLLOW
BYPASS REMOVAL ACTI ON WAS HELD I N FEBRUARY COF 1990. THE AGENCI ES HELD FI VE PUBLI C MEETI NGS I N
FEBRUARY AND MAY OF 1990 TO GATHER | NPUT FROM THE GENERAL PUBLI C ON THE REMOVAL ACTI VI TI ES AND
OTHER ACTI ONS PLANNED BY THE AGENCI ES AND ARCO.  COORDI NATI ON MEETI NGS | NVOLVI NG LOCAL
GOVERNMENT COFFI CI ALS, REPRESENTATI VES OF | NTERESTED STATE AGENCI ES, AND PUBLI C | NTEREST GROUPS
WERE HELD | N PREPARATI ON FOR THE SUMVER S REMOVAL ACTI ON.  THE AGENCI ES WLL CONTI NUE SI M LAR
EFFORTS TO I NVOLVE THE PUBLI C I N THE SUPERFUND PROCESS.

PUBLI C | NPUT REGARDI NG PROPCSED REMEDI AL ACTI ON

THE REMEDY SELECTED IN TH S RECORD OF DECI SI ON WAS DEVELCPED, TO A LARGE EXTENT, TO ADDRESS
COMMENTS AND RECOMVENDATI ONS PROVI DED BY ARCO AND THE GENERAL PUBLI C DURI NG THE PUBLI C COMVENT
PERI OD. SEVERAL KEY REVI SI ONS WERE MADE TO THE ORI G NAL PREFERRED ALTERNATI VE:

THERE WAS CONSI DERABLE PUBLI C CPPGSI TI ON TO THE CONSTRUCTI ON AND USE OF AN UPSTREAM SETTLI NG
BASIN TO CATCH AND CONTROL FLOOD FLOAS ON SILVER BOW CREEK. TH S ELEMENT HAS BEEN DROPPED | N
FAVOR OF A MAJOR UPGRADE OF PONDS 2 AND 3 TO STORE AND TREAT FLOCOD FLOAS.  TH' S UPGRADE | NCLUDES
SUBSTANTI AL CHANGES TO THE BERM5, AS WELL AS NEW I NTAKE STRUCTURES AND A NEW LI ME ADDI Tl ON

FACI LI TY.

THERE WAS OVERWHELM NG SUPPCRT FOR EXPEDI TI NG THE REMOVAL OF TAI LI NGS FROM THE M LL- W LLOW
BYPASS I N AN EFFORT TO PREVENT ANY FUTURE FI SHKILLS I N THE UPPER CLARK FORK RIVER TH S WORK
HAS ALREADY BEEN STARTED AS PART OF THE M LL- WLLOW BYPASS REMOVAL CORDER SI GNED | N JULY 1990.
THE MAJORI TY OF THE REMOVAL | S EXPECTED TO BE COVPLETED BY THE END OF 1990.

THERE WAS CONSI DERABLE SUPPORT FOR THE PROTECTI ON OF THE POND BERVS TO THE FULL MAXI MUM CREDI BLE
EARTHQUAKE AND AT LEAST HALF OF THE PROBABLE MAXI MUM FLOOD. THE ORI G NAL PREFERRED REMEDY WOULD
HAVE USED FULL EARTHQUAKE PROTECTI ON, BUT LESS THAN 0.5 PROBABLE NMAXI MUM FLOCD PROTECTI ON FOR
BERVE ON PONDS 1 AND 2. THE ACGENCI ES HAVE AGREED THAT 0.5 PROTECTION FCR AIL THE PONDS 1S
APPRCPRI ATE, SO THE SELECTED REMEDY NOW PROVI DES FOR FULL NMAXI MUM CREDI BLE EARTHQUAKE AND 0.5
PROBABLE MAXI MUM FLOOD PROTECTI ON FOR ALL PONDS.



#SSC
SUMVARY CF SI TE CHARACTERI STI CS

SURFACE HYDROLOGY

THE WARM SPRI NGS PONDS | NCLUDE THE PRI MARY HYDROLOG C FEATURES WTH N THE OPERABLE UNIT. THEY
COVER AN AREA OF APPROXI MATELY 2,500 ACRES (ABQUT 4 SQUARE M LES). THREE CREEKS FROM THE SOUTH
AND THE WEST FLOW THROUGH THE CPERABLE UNIT (SEE FI GURE 2). SILVER BOW CREEK, THE LONGEST COF
THE THREE CREEKS, FLOAS FROM THE SOUTH AND ENTERS POND 3 NEAR THE SOQUTHERN END OF THE COPERABLE
UNIT. MLL AND WLLOW CREEKS FROM THE WEST AND SOUTH FLOW I NTO THE M LL- W LLOW BYPASS, A

DI VERSI ON DI TCH, WH CH ROJUTES THE COMPARATI VELY LESS CONTAM NATED WATER | N THESE TWD CREEKS
ARQUND THE PONDS AND TO THE CLARK FORK Rl VER

WATER FLON NG QUT OF POND 3 GCES PRIMARILY | NTO POND 2, WTH A SVALLER VOLUVE BEI NG USED TO

VAl NTAI N SEVERAL W LDLI FE PONDS LOCATED BETWEEN PONDS 2 AND 3 (SEE FI GURE 1). THE EFFLUENT FROM
POND 2 FLOAS | NTO THE M LL- WLLOW BYPASS, AS A REGULATED PO NT- SOURCE DI SCHARGE, AND THEN DOWN
THE BYPASS TO THE CLARK FORK RIVER  THE AVERACE FLOAS | N THE THREE CREEKS ARE 73 CUBI C FEET PER
SECOND (CFS) FOR S| LVER BOW CREEK, AND 27 CFS FOR COVBI NED M LL AND W LLOW CREEKS.

THE AVERAGE FLOW CF 100 CFS IN THE LOAER PORTI ON OF THE M LL- WLLOW BYPASS 1S JO NED BY THE
AVERAGE FLOW OF APPROXI MATELY 47 CFS | N WARM SPRI NGS CREEK AT THE NORTHERN END OF THE OPERABLE
UNIT TO FORM THE CLARK FORK RI VER  WARM SPRI NGS CREEK |'S ALSO CONTAM NATED, PGCSSI BLY DUE TO
M LLI NG AND SMELTI NG ACTIVITIES I N THE ANACONDA AREA, WEST OF THE OPERABLE UNIT.

GROUNDWATER HYDROLOGY

THE SHALLOW GROUND WATER SYSTEM | N THE WARM SPRI NGS OPERABLE UNIT | S COVPLEX, ON NG TO THE
HETEROCGENEI TY OF THE NEAR SURFACE CGECLOGY IN THE AREA. THE SITE IS IN A GROUND WATER DI SCHARCE
AREA FCR THE UPPER DEER LODCGE VALLEY, TYPIFI ED BY SHALLOW GROUND WATER TABLES AND SWAMPS. THE
PRESENCE OF THE POND SYSTEM AFFECTS SHALLOW GROUND WATER ELEVATI ONS AND GROUND WATER MOVEMENT
WTH N THE SI TE.

SHALLOW AQUI FERS OCCUR ALONG PRESENT- DAY STREAM CHANNELS BUT DO NOT EXTEND LATERALLY THROUGHOUT
THE SI TE. DEEPER AQUI FERS ARE ASSOCI ATED W TH TERTI ARY- AGE VALLEY FILL AND TH CK DEPCSI TS OF
GLACI OFLUVI AL VATERIAL. THESE AQUI FERS CGENERALLY EXH BI T MODERATE TO LOW PERMVEABI LI TI ES AND ARE
PROBABLY CONNECTED ON A REGA ONAL SCALE, ALTHOUGH FI NE- GRAI NED | NTERBEDS TEND TO CONFI NE THE
DEEPER AQUI FERS LOCALLY.

THE UPPERMOST AQUI FER AT THE SITE IS A 10- TO 15- FEET- THI CK SAND AND GRAVEL UNIT, WHICH IS
TYPI CALLY PRESENT APPROXI MATELY 10 FEET BELOW GROUND SURFACE. TH' S SAND AND GRAVEL AQUI FER
APPEARS TO BE PRESENT THROUGHOQUT MOST OF THE SITE. GROUND WATER MOVEMENT THROUGH THE SITE IS
GENERALLY SQUTH TO NORTH, ALTHOUGH A SI GNI FI CANT COMPONENT OF GROUND WATER ENTERS FROM THE
OPPORTUNI TY PONDS AREA TO THE SOUTHWEST. (SEE FI GURE 2).

NO DOMESTI C VELL |'S LOCATED W THI N THE WARM SPRI NGS PONDS OPERABLE UNI T. SEVERAL ARE LOCATED
EAST OF THE POND SYSTEMWTHIN A M LE OF THE CPERABLE UNI'T, BUT THESE WELLS ARE COVPLETED I N
BEDROCK AQUI FERS THAT DO NOT APPEAR TO BE AFFECTED BY THE POND SYSTEM THE TOAN OF WARM SPRI NGS
DERI VES | TS WATER FROM SUPPLY WELLS CONSTRUCTED | N UNCONSCLI DATED TERTI ARY DEPCSI TS, FROM DEPTHS
OF APPROXI MATELY 200 FEET. THESE WELLS APPEAR TO BE SUPPLI ED W TH WATER DERI VED FROM GROUND
WATER RESOURCES WEST OF AND HYDRAULI CALLY | SOLATED FROM THE WARM SPRI NGS PONDS.

NATURE AND EXTENT OF CONTAM NATI ON

SEDI MENTS, SURFACE WATER, SO LS, AND GROUND WATER ARE ALL AFFECTED BY CONTAM NANTS | N THE WARM
SPRI NGS PONDS OPERABLE UNIT. A SCHEMATI C THAT SHOAS THE CONTAM NATED AREAS AND THE M GRATI ON
PATHWAYS | S PRESENTED AS FI GURE 3. FOUR CONTAM NATED MEDI A HAVE BEEN | DENTI FI ED FOR THE
OPERABLE UNI T: POND BOTTOM SEDI MENTS, SURFACE WATER, TAI LI NGS DEPCSI TS AND CONTAM NATED SQ LS,
AND GROUND WATER. THE MEDI A ARE DI SCUSSED | N THE FOLLOWN NG SECTI ONS.  TABLE 1 PRESENTS A
BREAKDOM CF THE AREAS AND VOLUMES FOR EACH OF THE FOUR MEDI A



SEDI MENTS, TAI LI NGS, AND CONTAM NATED SO LS

TWO OF THE MEDI A-- THE POND BOTTOM SEDI MENTS, AND THE TAI LI NGS DEPCSI TS AND CONTAM NATED

SO LS-- CONTAIN THE MAJORI TY OF THE CONTAM NANTS I N THE WARM SPRI NGS PONDS CPERABLE UNI T. THESE
MATERI ALS ARE TYPI CALLY FI NE TO COARSE SAND AND GENERALLY CONTAI N METALS ASSOCI ATED W TH THE
SULFI DE ORE BCODY PRESENT NEAR BUTTE. POND BOTTOM SEDI MENTS ARE ALSO COWPRI SED OF PRECI Pl TATED
HYDROXI DES AND OXYHYDROXI DES RESULTI NG PRI NCl PALLY FROM THE ADDI TI ON CF LI ME TO TREAT THE WATER
ENTERI NG THE POND SYSTEM AND FROM BI OLOG CALLY MEDI ATED PRECI PI TATI ON

THE EXPCSED ( UNSUBMERGED) SEDI MENTS, TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS COVER AN AREA COF
APPROXI MATELY 634 ACRES W THI N THE WARM SPRI NGS PONDS OPERABLE UNIT. THI CKNESSES COF THESE
DEPCSI TS RANGE FROM LESS THAN 1 I NCH TO SEVERAL FEET. THE SUBMERCGED SEDI MENTS I N PONDS 1, 2, 3,
AND THE W LDLI FE PONDS COVER AN AREA OF APPROXI MATELY 1,227 ACRES AND RANGE I N THI CKNESS FROM
LESS THAN 1 FOOT TO OVER 20 FEET. (SEE TABLE 1.)

SURFACE WATER

THE DATA OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ON CHARACTERI ZE THE SURFACE WATER FCR

NEAR- AVERAGE FLOW RATES. FEW DATA ARE AVAI LABLE TO CHARACTERI ZE THE SURFACE WATER QUALI TY

DURI NG H GHER FLOWNS BECAUSE OF DRI ER- THAN- NORVAL CONDI TI ONS | N THE AREA EXPER ENCED DURI NG THE
REMEDI AL | NVESTI GATI ON.  NO OPPORTUNI TY WAS AVAI LABLE DURI NG THE SAMPLI NG PERI GD TO COLLECT FLOW
AND CONTAM NATI ON DATA DURI NG ONE OF THE H GH RUNOFF EVENTS THAT CAUSE | NFLOAS TO BE DI VERTED
ARQUND THE POND SYSTEM

SURFACE WATER SAMPLES WERE COLLECTED AT 25 SAMPLING PO NTS | N AND ADJACENT TO THE WARM SPRI NGS
PONDS CPERABLE UNI T DURI NG PHASE | AND PHASE || REMEDI AL | NVESTI GATI ONS.  THE PHASE | REMEDI AL

I NVESTI GATI ON SHOWNED THAT METALS ARE BEI NG REMOVED FROM THE SI LVER BOW CREEK FLOW BY THE CURRENT
POND TREATMENT SYSTEM | NFLOW LOADS OF TOTAL COPPER AND TOTAL ZI NC WERE REDUCED BY OVER 90
PERCENT BY THE TI ME THE WATER LEFT THE POND SYSTEM DURI NG THE SUMMER MONTHS AND BY 50 TO 70
PERCENT DURI NG W NTER MONTHS. ALTHOUGH METALS CONCENTRATI ONS ARE REDUCED | N THE POND SYSTEM
MONTANA' S CHRONI C AMVBI ENT WATER QUALI TY STANDARDS FOR COPPER, LEAD, AND ZI NC VERE OCCASI ONALLY
EXCEEDED I N THE WATER LEAVI NG THE POND SYSTEM PARTI CULARLY | N W NTER MONTHS.  AMBI ENT STANDARDS
FOR CADM UM AND | RON VERE ALSO FREQUENTLY EXCEEDED DURI NG THE SAMPLI NG EVENTS.

FOUR 24- HOUR, OR DI URNAL, SAMPLI NG EPI SCDES WERE COMPLETED W THI N THE WARM SPRI NGS PONDS SYSTEM
DURI NG THE PHASE |1 REMEDI AL | NVESTI GATI ON TO GAI N A BETTER UNDERSTANDI NG OF CHANGES | N WATER
QUALI TY OVER 1- DAY PERI CDS AND ON A SEASONAL BASIS. THESE SAMPLI NG EPI SCDES WERE COWPLETED | N
SEPTEMBER 1987 AND | N JANUARY, APRIL, AND JULY 1988.

HOURLY DATA FROM THE DI URNAL SAMPLI NG STUDI ES HAVE BEEN COMPI LED. (4)

THE DATA FOR THE 24- HOUR SAMPLI NG EPI SCDES | NDI CATE THE FOLLOW NG

. PH VAR ED BY UP TO 2.2 UNITS THROUGHQUT THE DAY AT ALL STATI ONS SAMPLED.

. TOTAL METALS CONCENTRATI ONS DECREASED 50 TO 90 PERCENT BETWEEN POND SYSTEM | NFLOW
AND QUTFLOVS.

. DI SSOLVED METALS CONCENTRATI ONS FOR CCPPER AND ZI NC WERE GENERALLY 20 TO 50 PERCENT

H GHER IN THE W NTER AT ALL SAMPLI NG STATIONS I N THE POND SYSTEM  H GHER DI SSOLVED
METALS CONCENTRATI ONS | N THE W NTER CORRELATE DI RECTLY W TH LOMNER PH VALUES MEASURED
DURI NG W NTER SAMPLI NG EVENTS.

(4)CH2M HI LL, 1989. PHASE Il REMED AL | NVESTI GATI ON DATA SUMVARY. THE POND SYSTEM REDUCED
METALS CONCENTRATI ONS AT THE QUTFLOAS FROM THE SYSTEM DURI NG THE FOUR DI URNAL SANMPLI NG
EVENTS, FREQUENTLY TO LEVELS BELOW BOTH CHRONI C AND ACUTE AQUATI C STANDARDS. FI GURE 4
SHONS AN EXAMPLE OF TH S PHENOVENON RECORDED DURI NG ONE OF THE DI URNAL SAMPLI NG EVENTS.



REMOVAL OF METALS I N THE PONDS |'S ACCOWPLI SHED BY PHYSI CAL, BI OLOd CAL, AND CHEM CAL PROCESSES.
PHYSI CAL REDUCTI ON OF METAL- BEARI NG SCLI DS OCCCURS THROUGH SI MPLE SEDI MENTATI ON. | NCREASES | N
PH, WH CH ARE PARTLY DUE TO THE ADDI TION CF LI ME AND PARTLY DUE TO PHOTOSYNTHESI S, CAN

PRECI Pl TATE METALS AS A RESULT OF CHANG NG METALS SOLUBI LI TIES. YET ANOTHER | MPORTANT METALS
REMOVAL MECHANI SM MAY BE THE PRECI PI TATI ON OF CALCI TE AND COPRECI PI TATI ON OF METALS AND
PHOSPHORUS, WH CH FOLLOW THE PHOTOSYNTHETI C REMOVAL OF CARBON DI OXI DE AND A COVPENSATI NG SHI FT
I N THE Bl CARBONATE BUFFERI NG SYSTEM (5). DI RECT UPTAKE OR ABSORPTI ON OF METALS BY ALGAE AND
AQUATI C MACROPHYTES |'S ALSO PROBABLE. ADDI TION OF LI ME TO THE SI LVER BOW CREEK | NFLOW DURI NG
THE W NTER MONTHS ALSO CONTRI BUTES TO PRECI Pl TATI NG METAL CONTAM NANTS WHEN THE AMOUNT CF

SUNLI GHT TO SUPPORT PHOTOSYNTHESI S |'S REDUCED.

SEVERAL FI SHKI LLS HAVE OCCURRED I N THE M LL- W LLOW BYPASS AND | N THE UPPER CLARK FORK Rl VER,
W TH THE MOST RECENT KNOWN EPI SCDE BEING I N JULY 1989. ANALYSIS OF FI SH Tl SSUE BY MONTANA
DEPARTMENT OF FI SH, WLDLI FE, AND PARKS FROM ONE EVENT | N THE SUMMER OF 1986 REVEALED ACUTE
COPPER PO SONI NG AS THE CAUSE OF THE FI SH MORTALITY. ALTHOUGH MDFWP DI D NOT' DETERM NE THE
SOURCE OF METALS RESPONS| BLE FOR THE KI LLI NGS5, THAT SCQURCE MOST LI KELY CONSI STS CF TAI LI NGS
MATERI AL ALONG THE M LL- W LLOW BYPASS.

GROUND WATER

GROUND WATER QUALI TY DATA WERE GENERATED THROUGH SAMPLI NG OF 19 MONI TORI NG WELLS ON TWO

OCCASI ONS (JANUARY AND MAY, 1988) FI GURE 5 SHONS THE LOCATI ONS OF THE MONI TORI NG WELLS AT THE
SITE. TABLE 2 SUMWARI ZES GROUND WATER QUALI TY DATA FOR THESE MONI TORI NG WELLS. GRCUND WATER
BENEATH PONDS 2 AND 3 MAY BE CONTAM NATED ALSO WELLS WERE NOT | NSTALLED TO DETERM NE THE
QUALI TY OF THE GROUND WATER BENEATH THOSE TWD PONDS. G VEN THE HYDROGEOLOGY OF THE Sl TE,
CONTAM NATED GROUND WATER UNDER THE PONDS WOULD FLOW NORTH AND BE DETECTED AT THE NORTHERN END
OF THE POND SYSTEM

W TH ONE EXCEPTI ON, ALL DETECTED EXCEEDENCES OF THE PRI MARY MAXI MUM CONTAM NANT LEVELS FOR
METALS (ARSENI C AND CADM UM WERE NORTH OF THE POND 1 BERM  GROUND WATER QUALI TY DOWNGRADI ENT
OF POND 1 |I'S GENERALLY OF POOREST QUALITY | MVEDI ATELY NORTH OF THE BERM MOST METAL CONTAM NANTS
DECREASE TO THE NORTH, OR DOANGRADI ENT CF THE POND SYSTEM CONCENTRATI ONS OF MOST METALS ALSO
DECREASE W TH DEPTH.

H GHEST CONCENTRATI ONS OF METALS ARE GENERALLY ASSOCI ATED W TH THE SHALLOW SAND AND GRAVEL

AQUI FER I N THE AREA | MVEDI ATELY BELOW THE POND 1 BERM  CALCULATI ONS OF GROUND WATER DI SCHARGE
FROM THE AREA BELON POND 1 | NTO THE CLARK FORK R VER | NDI CATE THAT THE GROUND WATER SYSTEM
CONTRI BUTES VERY LI TTLE FLOW TO THE RI VER BECAUSE OF THE RELATI VELY LOW PERMEABI LI TY AND LOW
GRADI ENT OF THE SHALLOW AQUI FER.  UNDER AVERAGE CONDI TI ONS, THE FLOWIN THE CLARK FORK RIVER | S
APPROXI MATELY 137 CFS, WH LE THE GROUND WATER DI SCHARCE TO THE RI VER | S APPROXI MATELY 1.0 CFS.
NEVERTHELESS, THE EXCEEDENCES OF THE MAXI MUM CONTAM NANT LEVELS FOR ARSENI C AND CADM UM I N THE
GROUND WATER CONSTI TUTE A VI OLATI ON OF THE DRI NKI NG WATER STANDARDS.

APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS (ARARS) ARE A BASI C STANDARD BY WA CH ALL
ASPECTS OF CONTAM NANT CLEANUP ARE MEASURED. COMPLI ANCE W TH ARARS OR | NVOCATI ON OF AN
APPROPRI ATE ARAR WAl VER, | S REQU RED BY SECTION 121(D) OF CERCLA. THE FEASI BI LI TY STUDY
EVALUATED POTENTI AL COMPLI ANCE OF THE DEVELOPED REMEDI AL ALTERNATI VES W TH FEDERAL AND MONTANA
ARARS. COVPLI ANCE W TH ARARS |'S A THRESHOLD DETERM NATI ON FCR SELECTI ON OF A REMEDY. 40 CFR
S300, 430(F) (1) (A).

THE DI SCUSSI ON OF ARARS IN THI'S SECTION | S A GENERAL DI SCUSSI ON, WHI CH HI GHLI GHTS THE MAJOR
ARARS FOCR THE REMEDI AL ACTION. A FULL LI ST OF ALL ARARS AND COWPLI ANCE PO NTS, AS WELL AS

I NFORVATI ON TO BE CONSI DERED (" TBCS'), AND OTHER RELEVANT LEGAL REQUI REMENTS, |S CONTAINED I N
THE ATTACHVENT TO PART I1: THE DECI SI ON SUMVARY. THE BASIS FCR EPA' S SELECTI ON OF THE ARARS | S
G VEN IN THE FEASI BI LI TY STUDY AND PART |11, RESPONSI VENESS SUMVARY.

(5)WETZEL, R G, 1975. LIMNOLOGY. PH LADELPH A: WB. SAUNDERS COVPANY.



ARARS ARE DI VI DED | NTO THREE CATEGCORI ES: CHEM CAL- SPECI FI C, LOCATI ON- SPECI FI C, AND

ACTI ON- SPECI FI C. CHEM CAL- SPECI FI C ARARS | NCLUDE LAWS AND REGULATI ONS THAT SET HUVAN HEALTH OR
ENVI RONMVENTALLY- BASED NUVERI CAL VALUES GOVERNI NG MATERI ALS HAVI NG CERTAI N CHEM CAL OR PHYSI CAL
CHARACTERI STI CS. THESE VALUES SET THE ACCEPTABLE CONCENTRATI ONS OF CHEM CALS THAT MAY BE FOUND
IN, OR RELEASED TQ THE ENVI RONMENT. LOCATI ON- SPECI FI C ARARS RESTRI CT CONTAM NANT CONCENTRATI ONS
OR CLEANUP ACTIVITIES DUE TO THE SI TE S GEOGRAPHI C CR PHYSI CAL LOCATI ON.  ACTI ON- SPECI FI C ARARS
ARE BASED ON ACTI ONS TAKEN DURI NG CONTAM NANT CLEANUP.

SECTI ON 121(D) (4) OF CERCLA, 42 USC S9621(D)(4), PROVIDES FOR THE WAl VER OF ARARS | F CERTAI N
CRITER' A ARE MET. TH S RECORD OF DECI S| ON WAl VES TWD ARARS FOR SURFACE WATER-- ARSENI C AND
MERCURY- - AND ESTABLI SHES REPLACEMENT NUMERI C LI M TATI ONS FOR THOSE STANDARDS WAl VED.  THE

WAl VERS ARE BASED ON TECHNI CAL | MPRACTI CABI LI TY FROM AN ENG NEERI NG PERSPECTI VE, AS PERM TTED
UNDER SECTI ON 121(D) (4) (C) OF CERCLA, 42 USC S9621(D)(4)(C). THE REPLACEMENT CRI TERI A WLL
REMAI N FULLY PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT. THE REPLACEMENT CRI TERI A ARE:

MERCURY: 0.0002 MJ L
ARSENIC. 0.02 MF L

THERE |'S UNCERTAI NTY OVER WHETHER CREATI ON OF PERMVANENT Di SPOSAL FACI LI TIES WTH N PONDS 1 AND 3
AND THE POND 2 AND 3 | MPOUNDMENTS | N PLACE |'S I N COWPLI ANCE WTH A RELEVANT AND APPROPRI ATE
REQUI REMENT FROM THE STATE' S SOLI D WASTE DI SPOSAL REGULATI ONS, WH CH PRCHI BI TS DI SPOSAL OF SOLI D
WASTE W TH N THE 100- YEAR FLOODPLAI N.  EPA BELI EVES THAT THE WASTE UNI TS WLL BE OUTSI DE OF THE
FLOODPLAI N WHEN THE POND BERVB ARE RAl SED AND STRENGTHENED TO SPECI FI ED STANDARDS. EVEN | F THE
WATER W TH N THE PONDS | S CONS| DERED PART OF THE FLOODPLAIN, THE DI SPOSAL UNI TS ARE PROBABLY
OUTSI DE OF THE 100- YEAR FLOCD POOL OF THE WATER W THI N THE PONDS. TO THE EXTENT THE AREAS

W TH N THE POND BERMVB ARE CONSI DERED TO BE W THI N THE 100- YEAR FLOOD PLAI N, EPA WAI VES THE SOLI D
WASTE DI SPOSAL ALAR PURSUANT TO SECTI ON 121(D)(4)(C), AS TECHNOLOG CALLY | NFEAS| BLE FROM AN

ENG NEERI NG PERSPECTI VE AND PURSUANT TO SECTI ON 121(D)(4) (A), AS AN | NTERI M ACTI ON.

ADDI TI ONALLY, IF IT IS LATER DETERM NED THAT THE AREA WTHI N THE POND BERMS | S WTH N THE
100- YEAR FLOCDPLAI N, THEN A WAI VER OF THE STATE S SOLI D WASTE DI SPCSAL REGULATI ONS, PRCHI BI TI NG
DI SPOSAL WTHI N THE 100- YEAR FLOCDPLAIN, IS | NVOKED, ON THE SAME BASES AS ABOVE.

CHEM CAL- SPECI FI C ARARS

THE MOST SI GNI FI CANT STATE AND FEDERAL CHEM CAL- SPECI FI C ARARS CONSI ST OF STANDARDS PROTECTI NG
THE QUALI TY OF SURFACE AND GROUND WATER RESOURCES FOR HUVAN HEALTH AND ENVI RONMENTAL PURPCSES.
SURFACE WATER ARARS | NCLUDE AMBI ENT WATER CONCENTRATI ON LI M TS TO PROTECT BOTH AQUATI C LI FE AND
PUBLI C HEALTH, PO NT SOURCE DI SCHARCE STANDARDS FOR DI SCHARGES FROM THE POND SYSTEM AND

DRI NKI NG WATER STANDARDS. GROUND WATER ARARS | NCLUDE ONLY DRI NKI NG WATER STANDARDS. THE
CONTAM NANTS OF CONCERN AT THE SI TE ARE ARSENI C, CADM UM COPPER, | RON, LEAD, SILVER, SELEN UM
MERCURY, ALUM NUM AND ZI NC.

LOCATI ON- SPECI FI C ARARS

| MPORTANT LQOCATI ON SPECI FI C ARARS | NCLUDE CLEANUP ACTI VITY RESTRI CTI ONS TO PROTECT AND M NI M ZE
I MPACTS ON HI STORI CALLY SI GNI FI CANT FEATURES AND ENDANGERED SPECI ES.

ACTI ON- SPECI FI C ARARS

ACTI ON- SPECI FI C ARARS PERTI NENT TO THE WARM SPRI NGS PONDS OPERABLE UNI T | NCLUDE REGULATI ONS
CONCERNI NG DAM SAFETY | N EVENT OF FLOODS AND EARTHQUAKES, HAZARDOUS WASTE MANAGEMENT AND LAND
RECLAVATI ON FOR M NI NG AREAS.

DAM SAFETY REGULATI ONS ADDRESS BERM DESI GN AND MODI FI CATI ON FOR THE EXI STI NG TREATMENT SYSTEM
HAZARDOUS WASTE MANAGEMENT ARARS | NCLUDE REQUI REMENTS FOR CONTAM NANT DI SPCSAL.  RECLANATI ON
ARARS REQUI RE PROPER GRADI NG BACKFI LLI NG SUBSI DENCE STABI LI ZATI ON, WATER CONTRCL, REVECGETATI ON
AND OTHER MEASURES NEEDED | N SURFACE M NI NG AREAS TO ELI M NATE DAMAGE FROM SO L ERGCSI ON,

SUBSI DENCE, LANDSLI DES, WATER POLLUTI ON, AND HAZARDS DANGEROUS TO LI FE AND PRCPERTY.



SUMVARY OF HUVAN HEALTH AND ENVI RONMENTAL RI SKS

A PUBLI C HEALTH AND ENVI RONMENTAL RI SK ASSESSMENT WAS CONDUCTED BY THE MONTANA DEPARTMENT OF
HEALTH AND ENVI RONVENTAL SCI ENCES TO | DENTI FY AND CHARACTERI ZE THE ACTUAL AND POTENTI AL THREATS
TO HUVMAN HEALTH AND THE ENVI RONVENT POSED BY CONTAM NANTS PRESENT AT THE WARM SPRI NGS PONDS
OPERABLE UNI T. CARCI NOGENI C AND NONCARCH AND THE ENVI RONVENT, ENDANGERMENT WAS ESTABLI SHED.

HUVAN HEALTH R SKS

THE EPA HAS DETERM NED THAT THE WARM SPRI NGS PONDS CPERABLE UNI T POSES THE FOLLOW NG ACTUAL OR
POTENTI AL ENDANGERVENT TO HUVAN HEALTH:

. WORKERS AT THE PONDS FACE AN | NCREASED RI SK OF CANCER ESTI MATED TO BE 2 X (10-4), OR
TWO EXCESS CANCERS I N 10, 000 | NDI VI DUALS EXPCSED FOR A LI FETI ME, DUE TO | NCl DENTAL
I NGESTI ON OF ARSENI C | N THE CONTAM NATED SO LS, SEDI MENTS AND TAI LI NGS.
RECREATI ONI STS ( HUNTERS, FI SHERMEN, BI RD WATCHERS) ALSO FACE | NCREASED CANCER Rl SK
FROM EXPCSURE TO ARSEN C.

. WORKERS AND RECREATI ONI STS FACE ADDI TI ONAL CANCER AND NONCANCER HEALTH RI SKS DUE TO
I NGESTI ON COF LEAD AND OTHER HAZARDQOUS SUBSTANCES | N THE CONTAM NATED SQA LS,
SEDI MENTS, AND TAI LI NGS.

. CURRENT RESI DENTS ADJACENT TO THE PONDS FACE ACTUAL OR POTENTI AL RI SKS FROM
CONTAM NATED SO LS, SEDI MENTS, AND TAI LI NGS BECOM NG W ND- BORNE. | F HOMES WERE TO
BE BU LT WTH N THE OPERABLE UNI T BOUNDARI ES, RESI DENTS WOULD ALSO FACE RI SKS
GREATER THAN THE LEVELS NOTED ABOVE.

. THE CONTAM NATED GROUND WATER BELOW POND 1 POSES A POTENTI AL THREAT TO USERS CF THE
GROUND WATER
. THE BERVS PROTECTI NG THE PONDS FAI L TO MEET CURRENT DAM SAFETY STANDARDS. THEIR

FAI LURE DUE TO A FLOOD OR EARTHQUAKE COULD RESULT | N CATASTROPHI C CONSEQUENCES,
I NCLUDI NG LCSS OF LI FE.

THE BASELI NE R SK ASSESSMENT ESTABLI SHES CURRENT AND POTENTI AL THREATS TO HUVMAN HEALTH 40 CFR
S300. 430(D) (4) .

THE NCP STATES THAT THE GOAL OF A SUPERFUND CLEANUP SHOULD BE REDUCTI ON OF RI SK TO ACCEPTABLE
RANGES, | F ARARS DO NOT EXI ST CR ARE NOT SUFFI Cl ENTLY PROTECTIVE. THE PO NT OF DEPARTURE, CR
TARGET RISK RANGE, IS 1 X (10-6) FOR CANCER R SK AND LEVELS THAT DO NOT CREATE ADVERSE EFFECT,
| NCORPORATI NG A MARG N OF SAFETY, FCR SYSTEM C TOXI CANTS. 40 CFR S300. 430(E) (2) (1) (A) (2).

THE PREAMBLE TO THE NCP STATES THAT THE 1 X (10-6) R SK RANGE SHOULD BE THE GOAL OF ANY CLEANUP,
UNLESS REVI SI ON TO A LESSER PROTECTI VE LEVEL | S APPROPRI ATE FOR SI TE SPECI FI C REASONS. 55 FR
8715-8717. RISKS SHOULD NOT EXCEED 1 X (10-4).

SUMVARY OF TOXI CI TY ASSESSMENT

ARSENI C, A KNOAN CARCI NOGEN |'S PRESENT AT TH' S OPERABLE UNIT. SAMPLES OF EXPCSED TAI LI NGS AND
CONTAM NATED SO LS CONTAI NED A MAXI MUM ARSENI C CONCENTRATI ON OF 597 ME KG AND AN AVERACE OF 349
M& KG ARSENIC.  LEAD, A HAZARDOUS SUBSTANCE THAT IS BOTH A SUSPECTED CARCI NOGEN AND TOXI C
NONCARCI NOGEN, |'S ALSO PRESENT AT ELEVATED CONCENTRATI ONS ( MAXI MUM OF 1000 MY KG AND AVERACGE COF
APPROXI MATELY 490 M& KG. RISKS FROM LEAD WERE NOT QUANTI FI ED I N THE RI SK ASSESSMENT, BUT THE
PRESENCE OF LEAD RISKS IS NOTED. IN ADDI TION TO | TS SUSPECTED CARCI NOGENI C EFFECTS, LEAD IS
KNOM TO DAVAGE THE CENTRAL NERVQUS SYSTEM AND CAUSE OTHER SERI QUS HEALTH EFFECTS. THE EPA
BELI EVES THERE | S NO SAFE THRESHCOLD FOR LEAD | NTAKE. OTHER HAZARDOUS SUBSTANCES, SUCH AS

CADM UM ARE ALSO PRESENT AT ELEVATED CONCENTRATI ONS.

SUMVARY OF EXPOSURE ASSESSMENT
I N ADDI TI ON TO SERVI NG AS AN ACTI VE WATER TREATMENT SYSTEM FOR CONTAM NANTS TRANSPORTED BY

S| LVER BOW CREEK, THE WARM SPRI NGS PONDS AND SURRCUNDI NG AREA ALSO FUNCTI ON AS A W LDLI FE
MANAGEMENT AREA.  SI NCE TWD EMPLOYEES OF THE MONTANA DEPARTMENT OF FI SH, WLDLI FE AND PARKS WORK



WTH N THE OPERABLE UNI T, MANAG NG THE W LDLI FE AREA, THEI R OCCUPATI ONAL EXPCSURE WAS EVALUATED.
A RECREATI ONAL EXPCSURE SCENARI O WAS ALSO EVALUATED BECAUSE HUNTERS AND FI SHERVEN ARE OFTEN
PRESENT AT THE PONDS. THE RI SK TO CURRENT RESI DENTS WAS EVALUATED BECAUSE SEVERAL HOMES ARE
LOCATED NEAR THE OPERABLE UNI T BOUNDARY.

AS REQUI RED BY EPA POLICY, THE RI SK ASSESSMENT ALSO EXAM NED RI SKS UNDER A FUTURE RESI DENTI AL
SCENARI O, BECAUSE THE OPERABLE UNIT IS COWPRI SED ALMOST ENTI RELY OF THE PONDS AND ASSCCI ATED
WETLANDS, EPA CONSI DERS | T UNLI KELY THAT HOVES WLL BE BU LT WTH N | TS BOUNDARI ES. TO ENSURE
THAT FUTURE RESI DENTI AL DEVELCPMENT DOES NOT OCCUR, THE RECORD OF DECI SI ON REQUI RES

| MPLEMENTATI ON OF | NSTI TUTI ONAL CONTRCOLS.  THE REMEDY THEN FOCUSES ON ACTI VE MEASURES TO ADDRESS
THE OCCUPATI ONAL, RECREATI ONAL, AND ENVI RONMVENTAL THREATS.

THE CURRENT HUMAN EXPOSURE RQUTES ARE SUMVARI ZED ON FI GURE 6 FOR EACH EXPCSURE SCENARI O THE
PRI NCI PAL COVPONENT OF HUVAN HEALTH RI SK COVES FROM | NCI DENTAL | NGESTI ON OF ARSENI C DURI NG
OCCUPATI ONAL ACTI VI TY.

Rl SK CHARACTERI ZATI ON

THE R SK ASSESSMENT EVALUATED RI SKS FROM CARCI NOGENI C ELEMENTS SUCH AS ARSEN C, LEAD, AND

CADM UM AND RI SKS FROM NUMEROUS NONCARCI NOGENI C ELEMENTS SUCH AS COPPER, | RON, LEAD, AND ZI NC.
THE HUMAN HEALTH RI SKS FROM NONCARCI NOGENS ARE EVALUATED BASED ON THEI R HAZARD | NDEX. | F THE
COMBI NED CHEM CAL HAZARD | NDEX | S GREATER THAN ONE ( BASED ON A DETAI LED CALCULATI ON PRESENTED | N
THE RI SK ASSESSMENT), THEN AN UNACCEPTABLE RI SK | S PRESENT. ALTHOUGH SOVE RI SKS DUE TO

NONCARCI NOGENS VERE FOUND, THE HAZARD | NDEX WAS | N ALL CASES LESS THAN ONE. AS | NDI CATED

PREVI QUSLY, LEAD WAS NOT QUANTI TATI VELY EVALUATED I N THE RI SK ASSESSMENT. HOWNEVER, THE EPA

BELI EVES THERE | S NO SAFE THRESHCOLD FOR LEAD | NTAKE. ALTHOUGH COPPER AND ZI NC DO NOT PRESENT A
R SK TO HUVAN HEALTH, THEY DO POSE SI GNI FI CANT RI SKS TO THE ENVI RONMENT, ESPECI ALLY TO AQUATI C
ORGANI SVB.

THE MAXI MUM EXCESS LI FETI ME CANCER Rl SK DUE TO ARSENI C EXPCSURE (ARSENI C | S THE CONTAM NANT OF
PRI MARY CONCERN) FOR WORKERS AT THE PONDS |'S ESTI MATED TO BE 2 X (10-4), OR TWD EXCESS CANCERS
I N EVERY 10, 000 EXPCSED | NDI VI DUALS. THI S ESTI MATED RI SK | S BASED ON EXPOSURE TO MAXI MUM
MEASURED CONCENTRATI ONS OF ARSENI C I N EXPCSED TAI LI NGS AND CONTAM NATED SO LS PRESENT AT THE
WARM SPRI NGS PONDS, BUT EXCLUDI NG THE M LL- W LLOW BYPASS.

BECAUSE OF DI FFI CULTI ES | N DEVELCPI NG RI SK- BASED CLEANUP LEVELS FOR THE OCCUPATI ONAL AND
RECREATI ONAL SCENARI OS5, EPA HAS ELECTED TO DELAY SELECTI ON OF A SPECI FI C HEALTH BASED SO L
CLEANUP ACTI ON LEVEL. THE EPA WLL CONTI NUE TO EXAM NE APPROPRI ATE METHCODS FCOR CALCULATI NG
SPECI FIC SO L CLEANUP LEVELS FOR THI S OPERABLE UNI T. NEVERTHELESS, EPA |I'S CONFI DENT THAT THE

RI SK ASSESSMENT HAS DEMONSTRATED ACTUAL AND POTENTI AL RI SKS POSED BY CONDI TI ONS AT THI S OPERABLE
UNIT TO JUSTI FY THE RECORD OF DECI SI ON REQUI REMENTS. THE NEXT SECTI ON, CONCERNI NG ENVI RONVENTAL
RI SKS, EXPLAINS HOW THE HUVAN HEALTH RI SKS WLL BE REDUCED BY M TI GATI ON CF THE ENVI RONVENTAL

RI SKS.

ENVI RONVENTAL Rl SKS

THE EPA HAS DETERM NED THAT THE WARM SPRI NGS PONDS POSE THE FOLLOW NG ACTUAL OR POTENTI AL
ENDANGERVENT TO THE ENVI RONMENT.

. PERI DI C FI SHKI LLS HAVE OCCURRED DUE TO SALTS OF COPPER AND ZI NC WASHI NG FROM
TAI LI NGS DEPCSI TS | NTO THE CLARK FORK RI VER DURI NG THUNDERSTCRVS.  CONTAM NATED
SO LS, SEDI MENTS, AND TAI LI NGS ALSO POSE AN UNQUANTI FI ABLE CHRONI C RI SK TO AQUATI C
LI FE AND W LDLI FE, BOTH W TH N THE BOUNDARI ES OF THE OPERABLE UNIT AND I N THE RI VER

DOMNSTREAM

. WATER QUALI TY CRI TERI A FOR THE PROTECTI ON OF AQUATI C LI FE HAVE BEEN EXCEEDED BY
WATER DI SCHARGED FROM THE PONDS, AND BY WATER ROUTED ARCUND THE PONDS W THOUT
TREATMENT.

. THE BERVS PROTECTI NG THE CONTAM NATED POND WATER AND SEDI MENTS FAI L TO MEET CURRENT

DAM SAFETY STANDARDS. THEI R FAI LURE DUE TO FLOCDS OR EARTHQUAKES COULD RESULT I N
CATASTROPHI C ENVI RONMENTAL CONSEQUENCES | N THE CLARK FORK RI VER



ALTHOUGH THI S RECORD OF DECI SI ON DOES NOT REQUI RE A SPECI FI C SO L CLEANUP ACTI ON LEVEL, EPA IS
CONFI DENT THAT THE RI SK ASSESSMVENT HAS SUFFI CI ENTLY DEMONSTRATED THE ACTUAL AND POTENTI AL

ENVI RONVENTAL RI SKS POSED BY CONDI TI ONS AT THE WARM SPRI NGS PONDS TO JUSTI FY THE CLEANUP

REQUI REMENTS.

THE ACTI ONS REQUI RED BY THI S RECORD OF DECI SI ON ARE NECESSARY AND APPROPRI ATE TO ADDRESS THE

RI SKS DESCRI BED ABOVE, EVEN THOUGH AN EXACT QUANTI FI CATI ON OF ACCEPTABLE RI SK LEVELS WAS NOT
DETERM NED. THE ACTI ONS REQUI RED W LL REDUCE OR ELI M NATE THE PRINCI PAL R SKS. THI S STATEMENT
I'S BASED ON THE KNOALEDGE THAT SEVERAL COVMPONENTS OF THE SELECTED REMEDY REQUI RE EXCAVATI ON OR
COVERI NG OF EXPOSED TAI LI NGS, SEDI MENTS, AND CONTAM NATED SO LS. FOR EXAMPLE, DRYI NG AND
COVERI NG POND 1 WLL RETARD OR STOP THE GROUND WATER CONTAM NATI ON WHI CH CURRENTLY EXI STS, AND
I NCREASI NG THE OPERATI ONAL LEVEL OF POND 2 WLL FLOOD AREAS OF CONTAM NATED SA LS, SEDI MENTS,
AND TAI LI NGS, THEREBY REDUCI NG EXPCSURE BY DI RECT CONTACT TO THOSE AREAS.

FUTURE RI SK ASSESSMENT ACTI ONS

THE DETERM NATION OF A FINAL SO L CLEANUP ACTI ON LEVEL, WH CH WLL BE NECESSARY FCR CONTAM NATED
AREAS DEFERRED BY THI S ACTI ON, AND APPRCPRI ATE MEASURES TO REMEDI ATE THOSE AREAS, WLL BE MADE
WTH N ONE YEAR OF THE EFFECTI VE DATE CF TH S DOCUMENT.

PROBLEM DEFI NI TI ON

El GHT ENVI RONVENTAL AND HUVAN HEALTH CONCERNS WERE | DENTI FI ED FOR WHI CH THE FEASI Bl LI TY STUDY
DEVELOPED REMEDI AL OBJECTI VES AND ALTERNATI VES FOR REMEDI AL ACTI ON.  THE El GAT PROBLEMS ARE
BASED ON THE RESULTS OF THE REMEDI AL | NVESTI GATI ONS, THE APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REQUI REMENTS ( ARARS) ANALYSI' S, AND THE PUBLI C HEALTH AND ENVI RONMENTAL Rl SK ASSESSMENT.

THE El GHT HUMAN HEALTH AND ENVI RONVENTAL PROBLEMS ARE DESCRI BED | N TERVMB OF FOUR CONTAM NATED
MEDI A (A) POND BOTTOM SEDI MENTS, (B) SURFACE WATER (C) TAILINGS DEPOSI TS AND CONTAM NATED

SO LS, AND (D) GROUNDWATER THE CONTAM NATED MEDI A ARE DI SCUSSED BELOW | N TERVB OF THE PROBLEMS
EACH MEDI UM PRESENTS TO THE WARM SPRI NGS PONDS OPERABLE UNI T.

POND BOTTOM SEDI MENTS

DAM STABI LI TY DURI NG FLOODS. MONTANA' S DAM SAFETY RULES CONTRCL THE M NI MUM LEVEL OF FLOOD
PROTECTI ON FCR THE DESI GN OF DAVMS W THI N THE STATE OF MONTANA. THE DAMS AT WARM SPRI NGS PONDS
ARE CLASSI FI ED AS H GH HAZARD DAMS FOR WH CH THE STATE S DAM SAFETY RULES REQUI RE THE PONDS
QUTLET STRUCTURES TO PASS VARYI NG FRACTI ONS OF A PRCBABLE MAXI MUM FLOOD. AS THE VOLUME OF WATER
STORED | NCREASES, THE FRACTI ON BECOVES GREATER, TO A MAXI MUM OF ONE- HALF. THE POND BERMVS, AS
CURRENTLY CONSTRUCTED, WOULD LI KELY FAI L DURI NG A MODERATE TO MAJOR FLOCOD. I N THE EVENT OF
PARTI AL OR CATASTROPH C DAM FAI LURE DURI NG SUCH A FLOOD, THE CONTAM NATED POND BOTTOM SEDI MENTS
COULD CAUSE | NCALCULABLE DAMAGE TO THE CLARK FORK RI VER

DAM STABI LI TY DURI NG EARTHQUAKES. THE WARM SPRI NGS PONDS ARE LOCATED W THI N OR VERY NEAR THE
NORTHERN SECTI ON OF THE | NTERMOUNTAI N SEI SM C BELT, WHICH | S A ZONE OF MAJOR EARTHQUAKE ACTI VI TY
W THI N THE NORTH AMERI CAN TECTONI C PLATE (6). AT LEAST 230 EARTHQUAKES W TH MAGNI TUDES GREATER
THAN 4.0 HAVE OCCURRED AT EPI CENTERS W THI N 187 M LES OF THE WARM SPRI NGS- BUTTE AREA DURI NG THE
LAST 107 YEARS OF RECORDED EARTHQUAKES. (7)

THE GROUND- SHAKI NG THAT OCCURS DURI NG AN EARTHQUAKE CAN CAUSE BERVS THAT ARE NOT ADEQUATELY

DESI GNED OR CONSTRUCTED TO FLOW SOVEWHAT LIKE A LI QUI D, CAUSI NG THEM TO SLUWP AND RELEASE THE
WATER AND SEM SCLI DS BEHI ND THEM  EARTHQUAKES CAN ALSO CAUSE SLOSH NG OF THE WATER IN A POND,
CREATI NG GREAT WAVES THAT OVERFLOW AND ERCDE BERMS, COFTEN CAUSI NG BERM FAI LURE. A REVI EWOF THE
LI M TED | NFOCRVATI ON AVAI LABLE ON THE CONSTRUCTI ON OF THE WARM SPRI NGS PONDS BERMS SHOWS THAT
THEY ARE NOT STRONG ENCQUGH TO W THSTAND EVEN MODERATE EARTHQUAKES.

(6) | NTERNATI ONAL ENG NEERI NG COVPANY (1 ECO), 1981. GEOTECHNI CAL AND
HYDROLOGI C STUDI ES, WARM SPRI NGS TAI LI NGS PONDS, ANACCNDA, MONTANA.
PREPARED FOR ANACONDA COPPER COVPANY, DENVER COLORADO

(7) 1BID.



THE MONTANA DAM SAFETY RULES REQU RE THAT IF A DAMIS IN A REG ON SUBJECT TO EARTHQUAKES, THE
DAM MUST BE DESI GNED TO W THSTAND THE MOST SEVERE EARTHQUAKE THAT CAN BE REASONABLY ANTI Cl PATED.
TH' S DESI GN EARTHQUAKE IS KNOWN AS THE NMAXI MUM CREDI BLE EARTHQUAKE.

A REVI EW OF AVAI LABLE | NFORVATI ON REGARDI NG THE EMBANKMENT MATERI ALS CONFI RVS THAT THE EAST- WEST
AND NORTH- SQUTH BERMS ARE LI KELY TO FAIL | N A MODERATE- TO- SEVERE EARTHQUAKE. THE LI KELI HOOD OF
FAI LURE APPEARS TO BE GREATER THAN PREVI QUSLY REPORTED. THI S WAS DETERM NED BY A PRELI M NARY
STABI LI TY EVALUATI ON PERFORVED FOR THI'S STUDY, WHI CH | NDI CATED THAT THE DOMSTREAM SLOPES OF THE
BERVS HAVE POTENTI AL TO FAI L AT ACCELERATIONS FROM 0.05 TO 0.07 G (G | S THE STANDARD SYMBOL FOR
THE ACCELERATION OF GRAVITY). FOR COVPARI SON, |N 1981, THE | NTERNATI ONAL ENG NEERI NG COVPANY
DETERM NED THAT THE ACCELERATI ON AT WARM SPRI NGS PONDS DURI NG A MVAXI MUM CREDI BLE EARTHQUAKE
COULD BE AS HGH AS 0.23 G THESE PRELI M NARY CONCLUSI ONS W LL BE | NVESTI GATED FURTHER AND

CONFI RVED DURI NG THE REMEDI AL DESI GN PHASE.

FAI LURE OF THE UPSTREAM SLOPES ( FACES) OF THE BERMS WAS NOT EXAM NED | N THI' S STUDY BECAUSE

I NFORVATI ON ON THE MATERI ALS AND CONSTRUCTI ON OF THE UPSTREAM SLCOPES WAS NOT AVAI LABLE. DURI NG
THE REMEDI AL DESI GN | NVESTI GATI ON, THE POTENTI AL FOR UPSTREAM SLOPE FAI LURE ALSO WLL BE

| NVESTI GATED.

FAI LURE OF THE BERVS DURI NG AN EARTHQUAKE COULD RESULT | N AT LEAST PARTI AL RELEASE OF THE
CONTENTS OF THE PONDS. THE SLUDGES AND TAI LINGS IN THE PONDS ARE SUFFI CI ENTLY LI QUI D THAT THEY
COULD M GRATE A CONSI DERABLE DI STANCE | F RELEASED FROM THE PONDS. ALTHOUGH I T HAS NOT BEEN
DETERM NED THAT THE TAI LI NGS | N WARM SPRI NGS PONDS COULD ALSO EXPERI ENCE SPONTANEQUS

LI QUEFACTION, TH S | S A PROCESS THAT HAS BEEN OBSERVED | N SEI SM CALLY | NDUCED FAI LURES OF OTHER
TAILINGS PONDS. |IF TH S PROCCESS DI D OCCUR, THE TAI LI NGS AND SLUDGES COULD FLOW FCR M LES,
CONTAM NATI NG THE CLARK FORK Rl VER DOANSTREAM

SURFACE WATER

FI SHKILLS IN THE M LL- W LLOW BYPASS. THERE HAVE BEEN FI VE DOCUMENTED FI SHKI LLS ASSOCI ATED W TH
THE M LL- W LLOW BYPASS SI NCE 1983. THEY OCCURRED ON AUGUST 9, 1983; AUGUST 2, 1984; JULY 3,
1987; MNAY 27, 1988; AND JULY 13, 1989, AND ARE DOCUMENTED | N MONTANA DEPARTMENT OF FI SH,

W LDLI FE, AND PARKS MEMORANDA FCR THESE YEARS.

ALL FIVE FI SHKI LLS FOLLOMNED A SI M LAR PATTERN. THEY WERE ASSCCI ATED W TH LOCALLY | NTENSE
THUNDERSTORMS | N THE WARN SPRI NGS PONDS AREA, USUALLY AFTER EXTENDED DRY PERI CDS. THE FI SHKI LLS
STARTED I N THE M LL- WLLOW BYPASS AND EXTENDED DOM THE CLARK FORK RI VER FCR VARI QUS DI STANCES.
IN THE 1984 EVENT, OVER A THOUSAND DEAD FI SH WERE OBSERVED I N A 15-TO 20-M LE STRETCH OF THE
CLARK FORK RIVER I N JULY 1989, OVER 5,000 DEAD FI SH WERE REPORTED. THE FI SHKI LLS HAVE BEEN

LI NKED TO HI GH CONCENTRATI ONS OF COPPER I N THE WATER, ZI NC CONCENTRATI ONS AND LOW PH LEVELS MNAY
ALSO BE FACTORS I N FI SH MORTALI TY.

THE AVAI LABLE DATA | NDI CATE RAPI D ELEVATI ON AND DI SSI PATI ON OF THE METALS CONCENTRATI ONS DURI NG
STORM EVENTS, WHI CH | MPLI ES THAT THEY ARE DERI VED FROM A READI LY AVAI LABLE SOURCE CF H GLY
SOLUBLE COMPQUNDS, |.E., METAL SALTS. A SOURCE OF SUCH SALTS HAS BEEN | DENTI FI ED ALONG THE

M LL- WLLOW BYPASS. DURI NG EXTENDED DRY PERI CDS, SALTS OF COPPER AND ZI NC FORM BY SURFACE

OXl DATI ON OR THE EVAPCRATI ON OF SO L MJ STURE ON THE TAI LI NGS DEPCSI TS THAT EXI ST ALONG THE
BYPASS. THERE ARE APPROXI MATELY 21 ACRES CF TAI LI NGS DEPCSI TS ALONG THE BYPASS. THE COPPER
SALTS ARE CLEARLY VI SI BLE ON THE TAI LI NGS DEPCSI TS DURI NG WARMER MONTHS AS GREEN- AND

BLUE- COLORED SURFACE DEPCSI TS.

THE POSTULATED MECHANI SM FCR THE FI SHKI LLS 1S THAT THE RAI N WATER DI SSOLVES THE METAL SALTS AND
WASHES THEM | NTO THE BYPASS, RESULTI NG | N METAL CONCENTRATI ONS H GH ENOUGH TO CAUSE MORTALI TY.
ELEVATED LEVELS OF METALS DETECTED IN THE G LLS OF DEAD FI SH SUGGEST THAT THE FI SH WERE EXPOSED
TO ACUTE LEVELS OF METALS.

WH LE TRANSI ENT PHENOMENA SUCH AS THE OBSERVED FI SHKI LLS ARE DI FFI CULT TO STUDY AND EVEN MORE
Dl FFI CULT TO MCDEL, THE EVI DENCE AVAI LABLE AT TH'S TI ME PO NTS TO THE VI SI BLE SALTS ON THE
TAI LI NGS DEPCSI TS AS THE PRI MARY CAUSE OF THE FI SHKI LLS.

METAL LOADS I N THE STREAM FLOAS.  SI LVER BOW CREEK, AND TO A LESSER DEGREE M LL AND W LLOW
CREEKS, ARE ALL CONTAM NATED W TH DETECTABLE LEVELS OF HEAVY METALS; PRI MARILY CCPPER, ARSEN C,
LEAD, AND ZINC. FOR EXAVPLE, IN THE PHASE | REMEDI AL | NVESTI GATI ON, ON THE AVERAGE, THE | NFLOW



TO THE PONDS, THE DI SCHARGE FROM POND 2, AND THE COMBI NED FLOAS OF M LL AND W LLOW CREEKS
EXCEEDED MONTANA' S CHRONI C WATER QUALI TY STANDARD FOR COPPER | N EFFECT DURI NG THE PHASE |

REMEDI AL | NVESTI GATI ON.  THE STANDARD WAS EXCEEDED I N 100, 70, AND 60 PERCENT OF THE SAMPLES FOR
THOSE THREE SAMPLI NG PO NTS, RESPECTI VELY.

THE M LL- W LLOW BYPASS WAS CONSTRUCTED TO ROUTE THE COMPARATI VELY CLEANER M LL AND W LLOW CREEKS
FLOAS ARCUND THE PONDS AND TO THE CLARK FORK RI VER W THOUT M XI NG W TH THE COVPARATI VELY MORE
CONTAM NATED SI LVER BOW CREEK FLOW HOWEVER, RECENT DATA | NDI CATE THAT, ALTHOUGH M LL AND

W LLOW CREEKS ARE CLEANER THAN SI LVER BOW CREEK, THEY STILL CONTRI BUTE A PORTI ON OF THE TOTAL
AMOUNT OF METALS REACHI NG THE CPERABLE UNI T (ARSENI C -- 34 PERCENT, COPPER -- 6 PERCENT, CADM UM
-- 3 PERCENT, LEAD -- 3 PERCENT, ZINC -- 4 PERCENT).

THE POND SYSTEM TREATS CONTAM NATED WATER BY COMBI NATI ONS OF PHYSI CAL, CHEM CAL AND BI OLOG CAL
PROCESS. PHYSI CAL SETTLI NG OF SUSPENDED SCLI DS OCCURS SI MPLY BECAUSE THE FLOW VELOCI TIES I N THE
PONDS ARE VERY LOW COVPARED TO THE VELOCI TIES | N THE CREEK CHANNEL. THE REMOVAL OF DI SSOLVED
METALS OCCURS | N PART BECAUSE OF PHOTOSYNTHETI CALLY- 1 NDUCED CHEM CAL PRECI Pl TATI ON, AND UPTAKE
OF METALS BY, AND SUBSEQUENT SETTLI NG OF, AQUATI C PLANTS. THE EFFECTI VENESS OF THE PONDS | S
ENHANCED BY THE ADDI TION OF LI ME TO PRECI Pl TATE METALS DURI NG COLDER MONTHS WHEN THE AMOUNT OF
LI GHT AVAI LABLE FOR PHOTCSYNTHESI S AND Bl OLOG CAL ACTIVITY IS DI M NI SHED.

W THQUT THE TREATMENT I N THE POND SYSTEM THE MONTANA CHRONI C WATER QUALI TY STANDARDS FCOR THE
PROTECTI ON OF AQUATI C LI FE WOULD BE FAR MORE FREQUENTLY EXCEEDED AT THE POND 2 QUTLET

| MVEDI ATELY UPSTREAM OF THE BEG NNI NG OF THE CLARK FORK RI VER  FOR EXAMPLE, AVAI LABLE

| NFORVATI ON | NDI CATES THE STANDARD FOR COPPER (12 UG L FOR A CALCI UM CARBONATE HARDNESS OF 100
M L), WOULD BE EXCEEDED MORE THAN 75 PERCENT OF THE TIME. EVEN THOUGH THE POND SYSTEM
CURRENTLY TREATS SILVER BONW M LL, AND W LLOW CREEKS, THE WATER QUALI TY STANDARDS FOR SEVERAL
CONTAM NANTS ARE OFTEN EXCEEDED, PARTI CULARLY IN WNTER MONTHS. THE DI SSOLVED METALS I N THE
THREE CREEKS ULTI MATELY CONTRI BUTE TO THE CHRONI C EXPCSURE BY FI SH DOANSTREAM

TAILINGS IN THE M LL- WLLOW BYPASS. THE TOTAL AMOUNT OF | DENTI FI ABLE SURFI CI AL TAILINGS IN THE
M LL- W LLOW BYPASS HAS BEEN ESTI MATED AT 79, 000 CUBI C YARDS. TH S I NCLUDES 76, 000 CUBI C YARDS
OF EXPCSED TAI LI NGS DEPCSI TS AND 3, 000 CUBI C YARDS COF TAI LI NGS W TH VECETATI ON COVER. THE

PRI MARY SQURCE OF THESE TAI LINGS IS SILVER BOW CREEK.  ON NUMERQUS OCCASI ONS OVER THE PAST 20
YEARS, THE I NLET STRUCTURE CF POND 3 HAS BEEN PLUGCGED BY FLOOD DEBRIS. TH S HAS CAUSED S| LVER
BOW CREEK TO ENTER THE M LL- W LLOW BYPASS AND DEPCSI T | TS SEDI MENT LOAD -- MJCH OF I T IN THE
FORM OF TAILINGS -- ALONG THE BANKS OF THE BYPASS CHANNEL.

THESE TAI LI NGS HAVE BEEN FURTHER ERCDED AND TRANSPORTED QUT OF THE BYPASS AND | NTO THE CLARK
FORK RI VER PARTI CULARLY DURI NG H GH FLOW CONDI TI ONS.  ONCE DEPOSI TED | N AND ALONE THE BANKS CF
THE CLARK FORK RI VER, THESE CONTAM NATED TAI LI NGS ADD TO THE PROBLEMS THAT ALREADY EXI ST THERE
AND THUS CONTRI BUTE TO ADVERSE EFFECTS ON AQUATI C ORGANI SMVB.

THE M LL- W LLOW BYPASS REMOVAL ACTI ON, BEI NG CONDUCTED UNDER AN ADM NI STRATI VE ORDER ON CONSENT
AND SCHEDULED FOR COMPLETI ON DURI NG LATE FALL OF 1990, WLL REMOVE TAI LI NGS AND CONTAM NATED

SO LS FROM THE UPPERMOST FOUR M LES OF THE BYPASS CHANNEL. THE REMAI NI NG PORTI ON OF THE BYPASS
CHANNEL ( APPROXI MATELY ONE-HALF M LE), TO I TS CONFLUENCE W TH WARM SPRI NGS CREEK, W LL BE
CLEANED UP AS PART OF THE OVERALL REMEDI AL ACTI ON FCR WARM SPRI NGS PONDS. ALL WORK REQUI RED BY
THE REMOVAL ORDER IS PART OF THE OVERALL REMEDY DESCRI BED HEREI N AND THUS ENFORCEABLE UNDER THI S
RECORD OF DEC SI ON.

TRANSPORT OF UPSTREAM TAI LI NGS TO THE CLARK FORK RIVER. THE WARM SPRI NGS PONDS ARE 27 Rl VER
M LES FROM BUTTE, WHERE MOST OF THE M NI NG RELATED ACTI VI TI ES OCCURRED THAT LED TO THE

CONTAM NATI ON AT THE WARM SPRI NGS PONDS.  SI LVER BOW CREEK | S CONTAM NATED ALONG MOST OF THOSE
27 MLES, WTH SEVERAL LARGE DEPCSI TS OF TAI LI NGS | NTERSPERSED W TH MANY SVALLER DEPCSI TS.
THERE ARE ALSO MJCH SMVALLER DEPGCSI TS OF TAI LI NGS ALONG M LL AND W LLOW CREEKS.



ALTOGETHER, SOVE 3 M LLION CUBI C YARDS OF STREAMSI DE TAI LI NGS ARE ESTI MATED TO EXI ST UPSTREAM COF
THE WARM SPRI NGS PONDS. (8) THESE TAI LI NGS ARE ERCDED BY NORVAL AND ABOVE NORVAL FLOAS | N THE
CREEKS; HOWEVER, HI GH FLONS MOVE LARGER QUANTI TIES OF THESE TAI LI NGS. A RECENT FLOCD STUDY

ESTI MATED THAT A 100- YEAR FLOOD ON SI LVER BOW CREEK WOULD DELI VER 100, 000 CUBI C YARDS ( ONE
FOOTBALL FI ELD 47 FEET DEEP) OF SEDI MENTS TO THE WARM SPRI NGS PONDS. (9) THESE SEDI MENTS WOULD
CONSI ST OF BOTH NATURAL SEDI MENTS AND TAI LI NGS.

(8) HYDROVETRICS, 1983. SUMM T AND DEER LODGE VALLEYS LONG TERM
ENVI RONVENTAL REHABI LI TATI ON STUDY, BUTTE- ANACONDA, MONTANA, VOLUME VI I,
WARM SPRI NGS PONDS. PREPARED FCR THE ANACONDA M NERALS COWPANY, BUTTE, MONTANA.

(9) CGH2M HI LL, 1986. SILVER BOW CREEK FLOOD MCDELI NG STUDY. PREPARED
FOR STATE OF MONTANA DEPARTMENT OF HEALTH AND ENVI RONMENTAL SCI ENCES,
HELENA, MONTANA

TAL LI NGS DEPCSI TS AND CONTAM NATED SO LS

I N ADDI TI ON TO THE AREAS OF TAI LI NGS DEPCSI TS AROUND THE POND SYSTEM THERE ARE SO LS THAT
CONTAI N VARYI NG CONCENTRATI ONS OF METALS OR ARE M XED W TH TAI LINGS. I N ADDI TION, THERE ARE
AREAS CF POND BOTTOM SEDI MENTS THAT WERE H STORI CALLY SUBMERGED I N PONDS 1 AND 2, BUT WHI CH ARE
NOW EXPOSED. THE TOTAL AREA OF TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS | S ESTI MATED TO BE
APPROXI MATELY 420 ACRES W TH A CORRESPONDI NG VOLUVE OF 1.9 M LLION CUBI C YARDS. (SEE TABLE 1)

THE PRI MARY PATHWAYS | DENTI FI ED FOR POTENTI AL HUVAN EXPOSURE TO THESE CONTAM NANTS ARE DI RECT

(SKI'N) OONTACT, | NHALATI ON OF DUST FROM THE SURFACE, AND | NCI DENTAL | NGESTI ON OF CONTAM NATED

SO L AND SEDI MENT. | N ADDI TI ON, THESE CONTAM NANTS MAY PRESENT ENVI RONMVENTAL THREATS, THROUGH
ADVERSE EFFECTS ON FI SH AND W LDLI FE WTH N THE POND SYSTEM

GROUND WATER

EXCEEDENCES CF PRI MARY NAXI MUM CONTAM NANT LEVELS FOR CADM UM AND ARSENI C WERE DETECTED I N ONE
WELL LOCATED WTHIN POND 1 AND I N SEVERAL VEELLS DOWNGRADI ENT CF POND 1. THE AFFECTED WELLS
DOMNGRADI ENT COF POND 1 ARE COWVPLETED IN THE SHALLOW SAND AND GRAVEL AQUI FER.  THESE EXCEEDENCES
COULD PCSE A THREAT TO USERS OF THE AQU FER, ElI THER CURRENTLY OR IN THE FUTURE, AND TO AQUATI C
ORGANI SMB I N THE CLARK FORK RI VER

THE KNOAN AREA COF PRI MARY NAXI MUM CONTAM NANT LEVEL EXCEEDENCES | N GROUNDWATER CAUSED BY THE
POND SYSTEM IS | N AND BELOWPOND 1 AND | S ESTI MATED TO COVER 180 ACRES. THERE ARE LI KELY NO

PRI MVARY REASONS WHY THE AREA OF CONTAM NATION IS NOT MORE EXTENSI VE.  MOST Sl GNI FI CANTLY, THE
POND BOTTOM SEDI MENTS ( TAI LI NGS AND SLUDGES) FORM A LOW PERMEABI LI TY LAYER ON THE BOTTOVS OF THE
PONDS, PARTI CULARLY | N PONDS 2 AND 3. THUS, THE CONTAM NATED WATER IN THE PONDS AND | N THE

SEDI MENTS DCES NOT READI LY LEAK | NTO AND CONTAM NATE THE GROUNDWATER TO THE DEGREE THAT I T
OTHERW SE WOULD.  ADDI TI ONALLY, UPWARD GRADI ENTS I N THE AQU FER NORTH OF POND 1, AND THE

I NTERCEPTI ON OF THE GROUNDWATER | N THAT AREA BY THE CLARK FORK RI VER, HAVE KEPT THE GROUNDWATER
CONTAM NATI ON I N THE AREA OF THE PONDS FROM SPREADI NG VERY FAR NORTH.

PROBLEMS UPSTREAM

I'N ADDI TION TO THE ElI GHT HUVAN HEALTH AND ENVI RONVENTAL PROBLEMS DESCRI BED ABOVE, THE

RELATI ONSH PS AMONG THOSE PROBLEMS AND THE REMAI NDER OF THE SI LVER BOW CREEK/ BUTTE AREA NPL SI TE
PROBLEMS UPSTREAM OF THE WARM SPRI NGS PONDS ARE ALSO | MPORTANT.  MOST SI GNI FI CANTLY, THE
UPSTREAM AREAS ARE THE SOURCES CF THE VERY LARGE VOLUME OF CONTAM NATED WATER FLOW NG | NTO AND
THROUGH THE OPERABLE UNIT. THE PONDS, WHI LE NOT CURRENTLY CAPABLE OF PROVI DI NG TOTALLY ADEQUATE
TREATMENT OF THE CONTAM NATED FLOAS I|N M LL, WLLOW AND SILVER BOW CREEKS, ARE NONETHELESS AN

| MPORTANT TREATMENT SYSTEM  THEY PROVI DE Sl GNI FI CANT PROTECTI ON OF THE CLARK FORK RI VER FROM
THE CONTI NUOUS FLOW OF CONTAM NATI ON CURRENTLY COM NG FROM UPSTREAM AREAS.

THE LEVELS OF CONTAM NATION IN M LL, WLLOW AND SILVER BOW CREEKS WLL LI KELY BE REDUCED BY
FUTURE CLEANUP ACTI ONS TAKEN UPSTREAM OF THE WARM SPRI NGS PONDS. BUT, UNTIL THAT TI ME, THE POND
SYSTEM W LL BE NEEDED TO TREAT THE FLOAS AND THEREBY | MPROVE THE WATER QUALITY I N THE THREE
CREEKS. TH S IS AN | MPORTANT FACTOR | N DETERM NI NG THE TYPES OF ALTERNATI VES THAT CAN BE
DEVELCPED FOR THE WARM SPRI NGS PONDS CPERABLE UNI T.  ALTERNATI VES THAT WOULD ELI M NATE OR
SUBSTANTI ALLY ALTER THE EXI STI NG POND TREATMENT WOULD HAVE TO | NCLUDE ALTERNATI VE TREATMENT



CAPACI TY FOR THE CONTAM NATED SURFACE WATER | F AN EQUI VALENT LEVEL OF AQUATI C PROTECTION | S
DESI RED.

IN SPITE OF THE ENVI RONVENTAL PROBLEMS, THE WARM SPRI NGS PONDS HAVE BECOVE A MAJOR NESTI NG AND
RESTI NG PLACE FOR ABUNDANT WATERFOAL | N THE UPPER CLARK FORK R VER  BROMN AND RAI NBOW TROUT
ALSO I NHABI T THE W LDLI FE PONDS AND PONDS 2 AND 3. THE PONDS ARE AN | MPORTANT SPORT FI SHI NG AND
HUNTI NG SPOT, ATTRACTI NG SPORTSMEN FROM ALL PARTS OF THE UNI TED STATES. TROUT ARE CAUGHT
FREQUENTLY I N THE RANGE OF 8-12 POUNDS. THESE PQO NTS ARE NOTEWORTHY IN LI GAT OF THE LONG TERM
PLANS FOR | MPROVI NG THE PONDS' ABI LI TY TO SUPPORT FI SH AND WLDLI FE. THE SELECTED REMEDY, WH CH
I NCLUDES PROVI SI ONS FOR | MPROVI NG WATER QUALI TY, | NCREASI NG WETLANDS AREAS, ELI M NATI NG EXPOSED
TAI LI NGS, AND | MPROVI NG THE CONFI GURATI ON OF THE BYPASS CHANNEL, |S NOT ONLY A SUPERFUND CLEANUP
PROPOSAL BUT I T IS ALSO A MAJOR FI SH AND W LDLI FE HABI TAT ENHANCEMENT PRCOPCSAL.

#DOA
DESCRI PTI ON OF ALTERNATI VES

OBJECTI VES FOR REMEDI ATI ON OF THE WARM SPRI NGS PONDS OPERABLE UNI T WERE | DENTI FI ED AS PART OF
THE FEASI Bl LI TY STUDY. THESE OBJECTI VES WERE DEVELCOPED FROM THE | DENTI FI CATI ON OF ENVI RONVENTAL
AND HUVAN HEALTH PROBLEMS, UTI LI ZI NG ARARS AND S| TE- SPECI FI C HUVMAN HEALTH AND ENVI RONMVENTAL
PROTECTI VENESS STANDARDS | DENTI FI ED THROUGH THE PUBLI C HEALTH AND ENVI RONVENTAL ASSESSMENT. THE
REMEDI AL ACTI ON OBJECTI VES ARE LI STED I N TABLE 3.

FOLLOW NG THE | DENTI FI CATI ON OF THE REMEDI ATI ON OBJECTI VES, POTENTI AL REMEDI AL TECHNOLOG ES AND
PROCESS COPTI ONS VERE | DENTI FI ED AND EVALUATED FOR USE AT THE SITE. ALL OF THE TECHNOLOG ES AND
PROCESS COPTI ONS VERE | NI TI ALLY SCREENED TO ELI M NATE THOSE THAT WERE UNRELATED TO THE PROBLEMS

AT THE SI TE OR THAT WERE TECHNI CALLY | NFEASI BLE FOR USE AT THE SITE. THE RETAI NED TECHNOLOG ES
AND PROCESS OPTI ONS WERE EVALUATED A SECOND Tl ME BASED ON EFFECTI VENESS, | MPLEMENTABI LI TY, AND

COST TO FURTHER REDUCE THE LI ST OF POTENTI AL TECHNCOLOG ES.

THE TECHNOLOGA ES REVAI NI NG FOLLOW NG THE SECOND SCREENI NG WERE COMVBI NED TO FORM MEDI A- SPECI FI C
ACTI ONS ADDRESSI NG THE REMEDI AL OGBJECTI VES | DENTI FI ED FOR EACH OF THE MEDIA.  THE MEDI A- SPECI FI C
ACTI ONS WERE DEVELOPED TO THE CONCEPTUAL DESI GN LEVEL I N THE FEASI Bl LI TY STUDY.

SI X COVPREHENSI VE REMEDI AL ACTI ON ALTERNATI VES WERE ASSEMBLED | N THE FEASI BI LI TY STUDY BY

COMBI NI NG ONE OR MORE MEDI A- SPECI FI C ACTI ONS FCR EACH OF THE AFFECTED MEDI A | NTO AN OVERALL
REMEDI ATI ON PACKAGE. THE ACTI ON ALTERNATI VES WERE ASSEMBLED FROM THE 16 MEDI A- SPECI FI C ACTI ONS
DEVELCPED I N THE FEASI BI LI TY STUDY. [IN ADDITIQN, A "NO ACTI ON' ALTERNATI VE WAS ADDED TO THE
RACE OF ALTERNATI VES AND EVALUATED W TH THE ACTI ON ALTERNATI VES AS REQUI RED BY THE NATI ONAL
CONTI NGENCY PLAN. THE SEVEN ALTERNATI VES DEVELCPED | N THE FEASI Bl LI TY STUDY FOR EVALUATI ON
COVER A RANGE OF PCSSI BLE COVBI NATI ONS ( TABLE 4). ALSO | NCLUDED | N TABLE FOR COWPARI SCN | S
ALTERNATI VE 3+3A, THE SELECTED REMEDY.

DURI NG THE DEVELOPMENT OF THE FEASI BI LI TY STUDY REPORT, ARCO DEVELCPED I TS OAMN PROPCSED PLAN
(CALLED ALTERNATIVE 3A). | T | NCORPORATED MANY OF THE FEATURES OF THE AGENCI ES ALTERNATI VE 3,
BUT WAS SI GNI FI CANTLY DI FFERENT | N TWD MAJOR RESPECTS. BECAUSE THE ARCO ALTERNATI VE HAD CERTAI N
USEFUL FEATURES, AND | T WAS CLEAR THAT A COMVBI NATI ON OF THE FEATURES OF THE AGENCI ES'

ALTERNATI VE 3 AND ARCO S ALTERNATI VE 3A COULD BE DEVELOPED AS AN EFFECTI VE ALTERNATI VE FOR
REMEDI ATION COF THE SI TE, A COMVBI NED ALTERNATI VE, CALLED ALTERNATI VE 3+3A I N TH S RECORD COF

DECI SI ON, HAS BEEN DEVELOPED. I T IS THE SELECTED REMEDY FOR THE OPERABLE UNIT. TABLE 4 LI STS
THE ALTERNATI VES AND DESCRI BES THE SPECI FI C ACTI ONS THAT EACH | NCLUDES. EACH COF THE

ALTERNATI VES, | NCLUDI NG 3+3A, |'S DESCRI BED SEPARATELY BELOW

ALTERNATI VE 1 ($1, 191, 500, 000)

THE COVPONENTS OF ALTERNATIVE 1 | NCLUDE SOLI DI FYI NG ALL ONSI TE CONTAM NATED SO LS, TAI LI NGS,
SEDI MENTS, AND SLUDGES TO PROTECT AGAI NST A PROBABLE MAXI MUM FLOCD (PMF) AND A MAXI MUM CREDI BLE
EARTHQUAKE ( MCE); CONSTRUCTI NG A NEW TREATMENT POND FOR SURFACE WATER TREATMENT AND AN UPSTREAM
FLOOD | MPQUNDVENT TO CAPTURE FLOOD FLOAS FCR ADDI TI ONAL TREATMENT; AND | NSTALLI NG A GROUNDWATER
I NTERCEPTI ON TRENCH TO CAPTURE AND THEN TREAT CONTAM NATED GROUNDWATER AS | T M GRATES FROM THE
PONDS.

THE CURRENT | NABILITY OF THE THREE EX STI NG PONDS TO W THSTAND FLOODS AND EARTHQUAKES WOULD BE
ADDRESSED BY USI NG AN I N SI TU SCLI DI FI CATI ON PROCESS TO STABI LI ZE THE POND BOTTOM SLUDGES AND



SEDI MENTS. TH S WOULD M NM ZE THE RI SK CF POND FAI LURE DUE TO AN EARTHQUAKE CR FLOCD EVENT. I N
ADDI TI ON, CONTAM NATED SO LS AND EXPCSED TAI LI NGS THAT EXCEED AN ACTI ON LEVEL OF 250 PPM FCR
ARSENI C AND 750 PPM FOR LEAD WOULD BE EXCAVATED AND DI SPOSED OF I N THE EXI STI NG PONDS PRI CR TO
SCLI DI FI CATI ON.

TH S ALTERNATI VE WOULD EFFECTIVELY LIMT THE TOXIC TY AND MBI LI TY OF TAI LI NGS TO ACCEPTABLE
CONCENTRATI ON LEVELS AND GREATLY REDUCE THE POTENTI AL FOR FUTURE HUVAN CR ANl MAL CONTACT W TH
HARMFUL CONTAM NANTS.

ALTERNATI VE 1 WOULD ALSO | MPROVE SURFACE WATER QUALI TY WTH THE CONSTRUCTI ON OF A NEW POND
TREATMENT SYSTEM A NEW TREATMENT POND WOULD BE CONSTRUCTED TO REPLACE THE EXI STI NG NOW

SCOLI DI FI ED, POND SYSTEM THE NEW POND WOULD BE CAPABLE OF CAPTURI NG AND TREATI NG FLOAS UP TO 600
CFS. THI S IS THE FLOW THE CURRENT POND SYSTEM | S CAPABLE OF TREATI NG

I'N ADDI TI ON, AN UPSTREAM FLOOD | MPOUNDMVENT (8, 000 ACRE- FEET) WOULD BE CONSTRUCTED TO PROVI DE
SETTLI NG AND TREATMENT OF FLOAS ON SI LVER BOW CREEK UP TO THE VOLUME CF A 100- YEAR FLOOD OR THE
MAXI MUM FLOW RATE OF THE NMAXI MUM FLOOD CF 4, 000 CFS. CURRENTLY, FLOCD FLOAS ON S| LVER BOW CREEK
THAT EXCEED 600 CFS (THE DESIGN LIMT OF THE POND 3 | NLET STRUCTURE) ARE ROUTED AROUND THE
PONDS, UNTREATED. A FLOWCOF 600 CFS ON SI LVER BOW CREEK REPRESENTS A 2- TO 3- YEAR RETURN FLOCD.

THE GOAL OF THE UPSTREAM | MPQUNDIVENT | S TO PREVENT LARGE QUANTI TI ES OF SEDI MENTS AND DI SSOLVED
METALS FROM BYPASSI NG THE POND SYSTEM AND FLOW NG | NTO THE CLARK FORK RIVER  THE | MPOUNDMENT
WOULD SERVE TWD FUNCTIONS.  FIRST, | T WOULD SERVE AS A CONVENTI ONAL SEDI MENTATI ON BASI N, AS THE
I NFLUENT VELCCI TY SLOAED I N THE | MPOUNDVENT, THE SEDI MENT BEI NG TRANSPORTED BY THE FLOW WOULD
SETTLE QUT. SECOND, THE | MPOUNDVENT WOULD HAVE THE STORAGE CAPACI TY TO CONTAIN FLOANS UP TO THE
100- YEAR FLOCD. THE WATER COULD THEN BE METERED TO THE PONDS FOR TREATMENT OF DI SSOLVED METALS.
FLOODS EXCEEDI NG 4, 000 CFS WOULD BE RQUTED ARCUND THE | MPOUNDMVENT TO PROTECT | T FROM DAVAGE
CAUSED BY SCOURI NG

CONTAM NATED GROUNDWATER MOVI NG FROM THE OPERABLE UNI T WOULD BE COLLECTED FROM I N AND BELOW POND
1 THROUGH THE | NSTALLATI ON OF AN OPEN GRCUNDWATER TRENCH. THE COLLECTED GROUNDWATER WOULD THEN
BE PUWPED TO THE | NLET OF THE NEW POND FCR TREATMENT. THI S WOULD REDUCE THE DI SCHARGE CF
CONTAM NATED GROUNDWATER | NTO THE CLARK FORK RI VER AND ENABLE THE AQUI FER TO BE USED FOR

DRI NKI NG WATER AND OTHER BENEFI Cl AL USES.

ALTERNATIVE 1 1S ONE OF TWD ALTERNATI VES EXPECTED TO EXCEED AT LEAST ONE ARAR  WHEREAS

MONTANA' S DAM SAFETY STANDARDS REQUI RE PROTECTI ON OF THE EXI STING PONDS 1,2, AND 3 TO 0.2, 0.3,
AND 0.5 PMF, RESPECTI VELY, THE IN SI TU STABI LI ZATI ON PROCESS WOULD PROVI DE PROTECTI ON OF ALL
THREE PONDS AGAI NST THE FULL PMF. ALTERNATIVE 1 |'S EXPECTED TO MEET ALL OTHER Al DS WTH ONE
EXCEPTI O\,  SURFACE WATER STANDARDS FOR ARSENI C AND MERCURY FOR PROTECTI ON OF PUBLI C HEALTH FROM
I NGESTI ON OF CONTAM NATED WATER AND FI SH ARE TECHNI CALLY | MPRACTI CABLE TO MEET USI NG THI S OR ANY
OTHER REMEDI AL ALTERNATI VE.

THE ACTI ONS PROPCSED I N ALTERNATI VE 1, HONEVER, WOULD HAVE A SUBSTANTI AL ADVERSE AFFECT ON
EXI STI NG VETLANDS. OVER 1, 200 ACRES OF WETLANDS AND OPEN HABI TAT FOR BIRDS, FI SH, AND MAMVALS
WOULD BE DESTROYED.

A POTENTI AL ADVERSE AFFECT ON AN | DENTI FI ED CULTURAL RESOURCE W TH N THE AREA ALSO EXI STS. A
CONCRETE ARCH BRI DGE LOCATED W THI N THE DRY PORTI ON COF POND 2 HAS BEEN DETERM NED TO BE ELI G BLE
FOR I NCLUSI ON | N THE NATI ONAL REG STER OF HI STORI C PLACES. CONSULTATI ON W TH THE STATE HI STORI C
PRESERVATI ON CFFI CE WOULD BE NECESSARY TO M NI M ZE POTENTI AL | MPACTS TO THE BRI DGE PRI CR TO
COMMVENCI NG ANY REMEDI ATI ON ACTI VI TI ES.  CONSULTATI ON W TH THAT OFFI CE W LL BE NECESSARY W TH THE
REMAI Nl NG ALTERNATI VES AS VELL.

CERTAI N | NSTI TUTI ONAL CONTROLS WOULD BE REQUI RED FOR ALTERNATI VE 1 AND ALL THE OTHER REMEDI AL
ALTERNATI VES, AS WELL. | NSTI TUTI ONAL CONTROLS ARE GENERALLY DEFI NED AS LEGAL MECHANI SMS THAT
PREVENT OR LIM T HUMAN ACCESS AND EXPOSURE TO THE CONTAM NATI ON AND ARE USED TO ENHANCE THE
EFFECTI VENESS OF A G VEN REMEDI AL ALTERNATI VE.  UPON SOLI DI FI CATI ON AND CLOSURE OF THE PONDS,
THE LOCAL ZONI NG OR LAND USE AUTHORI TY AND THE EPA REG ONAL ADM NI STRATOR MJUST BE NOTI FI ED OF
THE TYPE, LOCATION, AND QUANTI TY OF WASTE DI SPOSED COF I N EACH POND. A NOTATI ON CR DEED TO THE
FACI LI TY PRCPERTY MJUST BE RECORDED | N ACCORDANCE W TH STATE LAW TO NOTI FY ANY POTENTI AL
PURCHASER THAT THE LAND HAS BEEN USED TO MANAGE HAZARDOUS WASTE. FI NALLY, THE PRCH BI TI ON
AGAI NST CONSUMPTI ON OF ANY FI SH CAUGHT WTH N THE POND SYSTEM MUST BE CONTI NUED.



W TH THE APPROPRI ATE DESI GN, CONSTRUCTI ON, AND NMAI NTENANCE, ALTERNATI VE 1 SHOULD RELI ABLY REDUCE
HUVAN HEALTH AND ENVI RONMENTAL RI SKS. BECAUSE OF THE ENORMOUS VOLUME OF POND SLUDGES (19

M LLI ON CUBI C YARDS), ALTERNATIVE 1 WOULD TAKE APPROXI MATELY 17 YEARS TO COWLETE. FULL RI SK
REDUCTI ON WOULD NOT OCCUR UNTI L THAT PO NT. THE ESTI MATED PRESENT WORTH COST FOR THI S

ALTERNATI VE | S $1, 191, 500, 000. THI S PRESENT WORTH COST | NCLUDES BOTH CAPI TAL COSTS AND ANNUAL
OPERATI ONS AND NAI NTENANCE COSTS. ALL FUTURE COSTS ARE REDUCED TO PRESENT WORTH COSTS TO ALLOW
REMEDI AL ACTI ON ALTERNATI VES TO BE COMPARED ON A RELATI VELY EQUI VALENT BASI S.

ALTERNATI VE 2 ($241, 500, 000)

ALTERNATIVE 2 | S THE MOST COVPREHENSI VE OF THE ALTERNATI VES THAT RETAIN THE CURRENT POND
TREATMENT SYSTEM | TS COVPONENTS | NCLUDE PROTECTI NG THE POND SYSTEM AGAI NST A PROBABLE MAXI MUM
FLOOD AND THE MAXI MUM CREDI BLE EARTHQUAKE; EXCAVATI NG AND DI SPOSI NG OFFSI TE ALL CONTAM NATED
SO LS AND TAILINGS WTH N THE M LL- WLLOW BYPASS, POND 3, AND BELOW POND 1; CAPPI NG POND 1,
FLOODI NG EXPCSED TAI LI NGS AND CONTAM NATED SO LS WTHI N POND 2; AND UPGRADI NG THE TREATMENT
SYSTEM IN POND 3. | T ALSO | NCLUDES TWD OF THE COVPONENTS OF ALTERNATI VE 1: CONSTRUCTI NG AN
UPSTREAM FLOCD | MPOUNDVENT AND | NSTALLI NG GROUNDWATER | NTERCEPTI ON TRENCHES.

POND STABI LI TY WOULD BE ACHI EVED BY PROTECTI NG ALL THREE PONDS AGAI NST BOTH A FULL PROBABLE

MAXI MUM FLOOD ( PMF) AND MAXI MUM CREDI BLE EARTHQUAKE (MCE). THUS, NAXI MUM PROTECTI ON |'S PROVI DED
AGAI NST RELEASE OF THE POND BOTTOM SEDI MENTS.  WHI LE SOME DAVAGE TO THE POND BERVS COULD STILL
OCCUR UNDER EXTREME CONDI TI ONS, THERE WOULD BE M NI MAL RI SK OF LCSI NG THE POND BOTTOM SEDI MENTS
DURI NG AN EARTHQUAKE OR FLOOD EVENT.

ALL EXPCSED TAI LI NGS AND CONTAM NATED SO LS ALONG THE M LL- W LLOW BYPASS, AND ALL EXPOSED

TAI LI NGS AND CONTAM NATED SO LS WTH N POND 3 AND BELOWN POND 1 THAT EXCEED AN ACTI ON LEVEL OF
250 PPM ARSENI C AND 750 PPM LEAD, WOULD BE REMOVED AND DI SPCSED OF AT AN CFFSI TE RCRA DI SPCSAL
FACILITY. THE CLOSEST TREATMENT, STCRAGE, AND DI SPCSAL FACI LI TY ABLE TO ACCEPT THE WASTE 1S
NEAR BA SE, | DAHO APPROXI MATELY 480 M LES FROM THE SI TE. EXPOSED TAI LI NGS AND CONTAM NATED
SO LS WTH N POND 2 WOULD BE FLOODED, AND POND 1 WOULD BE CAPPED W TH A RCA- COVPLI ANT CAP. ALL
EXCAVATED AREAS AND POND 1 WOULD SUBSEQUENTLY BE REVEGETATED.

ALTERNATI VE 2 WOULD | MPROVE SURFACE WATER QUALI TY BY COWVPLETELY UPGRADI NG THE CURRENT POND
TREATMENT SYSTEM  THE | MPROVEMENTS WOULD | NCLUDE THE FOLLOW NG SEVEN MEASURES:

1. DI VERTI NG M LL AND W LLOW CREEKS | NTO POND 3 FOR TREATMENT

2. MODI FYI NG THE | NLET STRUCTURE TO POND 3 BY ADDI NG A TRASH RACK AND OVERFLOW VEI R, AND
RELOCATI NG THE FUSE PLUG

3. CHANNELI ZI NG SI LVER BOW CREEK W THI N THE DRY AREAS COF POND 3 TO M NIM ZE THE
| NTERACTI ON OF S| LVER BOW CREEK W TH EXPCSED TAI LI NGS AND CONTRCLLI NG THE DI RECTI ON
OF FLOW

4. | MPROVI NG THE LI ME ADDI TI ON SYSTEM TO ENHANCE METALS PRECI PI TATI ON

5. ADDI NG A BERM ACRCSS POND 3 TO HELP PREVENT SHORT-Cl RCUI TI NG OF FLOW AND THEREBY
| NCREASE SETTLEMENT OF SOLI DS

6. CONSTRUCTI NG A NEW EFFLUENT STRUCTURE IN POND 3 TO M NIM ZE SCOURI NG AND RESUSPENSI ON
OF POND SEDI MENTS

7. WET CLOSING POND 2 SI NCE THE SLUDGE STCRAGE CAPAC TY OF THE POND HAS BEEN EXHAUSTED
AS | N ALTERNATI VE 1, AN UPSTREAM FLOOD | MPOUNDVENT (8, 000 ACRE- FEET) WOULD BE CONSTRUCTED TO
PROVI DE SETTLI NG AND TREATMENT OF FLOAS ON S| LVER BOW CREEK UP TO THE 100- YEAR FLOOD (4, 000
CFS).

CONTAM NATED GROUNDWATER WOULD BE COLLECTED THRQUGH | NTERCEPTI ON TRENCHES BELOW BOTH POND 1 AND
POND 2 BERVS. THE GROUNDWATER WOULD THEN BE PUVPED TO THE | NLET OF POND 3 FOR TREATMENT.

ALTERNATIVE 2 | S ONE OF TWD ALTERNATI VES EXPECTED TO EXCEED AT LEAST ONE ARAR  WHEREAS
MONTANA' S DAM SAFETY STANDARDS REQUI RE PROTECTI ON OF THE EXI STING PONDS 1, 2, AND 3 TO 0.2, 0.3,



AND 0.5 PMF, RESPECTI VELY, ALTERNATIVE 2 STABI LI ZES ALL POND BERVS AGAI NST A FULL PM. THI'S
ALTERNATI VE | S EXPECTED TO ATTAI N AQUATI C WATER QUALI TY STANDARDS FOR SURFACE WATER ( EXCEPT FOR
ARSEN C AND MERCURY, AS DESCRI BED | N ALTERNATI VE 1), MAXI MUM CONTAM NANT LEVELS FOR GROUNDWATER,
AND SELECTED RCRA CLOSURE REQUI REMENTS FOR POND 1.

ALL OF THE COVWPONENTS OF ALTERNATI VE 2 SHOULD RELI ABLY REDUCE THE HUMAN HEALTH AND ENVI RONMENTAL
RI SKS AT THE SITE, | F PROPERLY DESI GNED, CPERATED, AND MAI NTAI NED. THE ACTI ONS PROPCSED MAY
RESULT | N ADVERSE EFFECTS TO WETLANDS, ENDANGERED SPECI ES, OR H STORI CAL RESOQURCES. THE

ESTI MATED PRESENT WORTH COST FOR THI S ALTERNATI VE | S $241, 500, 000. | T IS ESTI MATED THAT THE
REMEDI ATI ON MEASURES W LL TAKE 5 YEARS TO COWPLETE.

ALTERNATI VE 3 ($71, 100, 000)

ALTERNATI VE 3, | DENTI FI ED BY MDHES AND EPA | N THE FEASI BI LI TY STUDY AND THE PROPCSED PLAN AS THE
PREFERRED ALTERNATIVE, IS SIM LAR TO ALTERNATIVE 2 I N THAT I T | NCLUDES PROTECTI NG THE PONDS

AGAI NST AN MAXI MUM CREDI BLE EARTHQUAKE COVPLETELY UPGRADI NG THE POND TREATMENT SYSTEM CAPPI NG
POND 1 AND FLOCDI NG POND 2, AND | NSTALLI NG GROUND WATER | NTERCEPTI ON TRENCHES. | T IS DI FFERENT
FROM ALTERNATI VE 2 | N THAT I T REQUI RES PROTECTI ON OF THE PONDS TO A FRACTI ON OF THE PROBABLE
MAXI MUM FLOCD | NSTEAD OF THE FULL PROBABLE MAXI MUM FLOOD; | T | NCLUDES EXCAVATI ON OF EXPCSED

TAI LI NGS AND CONTAM NATED SO LS W TH SUBSEQUENT DI SPOSAL I N POND 1 | NSTEAD OF OFFSI TE DI SPCSAL;
AND I T | NCLUDES THE SMALLER UPSTREAM SETTLI NG BASIN I N LI EU OF A LARGE UPSTREAM | MPOUNDMENT.
ONLY THE NEW COVPONENTS ARE DI SCUSSED BELOW

POND STABILITY IN TH S ALTERNATI VE IS ACHI EVED BY PROTECTI NG POND 1 AGAINST A 0.2 PMF, POND 2
AGAINST A 0.3 PMF, AND POND 3 AGAINST A 0.5 PMF. THESE ARE THE STANDARDS THAT ARE REQUI RED BY
MONTANA' S DARN SAFETY REGULATI ONS FOR H GH HAZARD DARNS SUCH AS THOSE AT THE WARM SPRI NG PONDS.

I N ALTERNATI VE 3, ALL EXPCSED TAI LI NGS AND CONTAM NATED SO LS IN THE M LL- WLLOW BYPASS, WTH N
POND 3, AND BELOW POND 1 THAT EXCEED AN ACTI ON LEVEL OF 250 PPM ARSENI C AND 750 PPM LEAD WOULD
BE EXCAVATED AND DI SPCSED OF IN POND 1. POND 1 WOULD BE CLOSED W TH A RCRA- COVPLI ANT CAP AS
DESCRI BED | N ALTERNATI VE 1.

CONSOLI DATI NG EXCAVATED MATERI AL | NTO POND 1 UNDER A RCRA- COVPLI ANT CAP WOULD EFFECTI VELY

| SOLATE THE MATERI AL FROM DI RECT CONTACT AND EFFECTI VELY LIMT THE MBI LITY OF THE MATERIAL. I T
WOULD ALSO EFFECTI VELY CONSCLI DATE ALL MATERI AL WHI CH EXCEEDS THE CLEANUP CRITERIA WTH N A
SMALLER AREA. AS LONG AS THE CAP IS PROPERLY MAI NTAI NED, THE MATERI AL WOULD BE SAFE FROM
RELEASE BECAUSE OF ERCSI ON OF THE CAP.

THE FI NAL DI FFERENCE BETWEEN ALTERNATI VES 2 AND 3 IS THAT ALTERNATI VE 3 | NCLUDES THE
CONSTRUCTI ON OF A SVALLER UPSTREAM SETTLI NG BASI N (2, 000 ACRE-FEET). DURI NG FLOCD FLOAS ON
S| LVER BOW CREEK GREATER THAN 600 CFS, SURFACE WATER WOULD PASS THROUGH THE UPSTREAM SETTLI NG
BASI N. THE SETTLI NG BASI N WOULD BE SI M LAR TO THE UPSTREAM | MPOUNDMVENT W TH TWO EXCEPTI ONS.

FI RST, THE STORAGE CAPACI TY WOULD BE MJUCH LONER (2, 000 ACRE- FEET VERSUS 8, 000 ACRE- FEET).
SECOND, THE AMOUNT COF WATER THAT WOULD RECEI VE FULL TREATMENT FOR BOTH SUSPENDED SOLI DS AND
DI SSOLVED METALS WOULD BE LESS.

DURI NG FLOCD FLONS BETWEEN 600 AND 4, 000 CFS, ALL SURFACE WATER FROM S| LVER BOW CREEK WOULD PASS
THROUGH THE UPSTREAM SETTLI NG BASIN.  FULL TREATMENT WOULD BE PROVI DED FOR FLOODS THAT DO NOT
COVPLETELY FI LL AND THEN OVERFLOW THE 2, 000 ACRE- FOOT SETTLI NG BASIN.  SUSPENDED SOLI DS WOULD
SETTLE WTH N THE BASIN AND THE CAPTURED WATER WOULD THEN BE RELEASED SLOALY FROM THE BASI N FOR
TREATMENT OF DI SSOLVED METALS I N POND 3. HOODS THAT EXCEED THE STORI NG CAPACI TY OF THE SETTLI NG
BASI N, HONEVER, WOULD BE ONLY PARTI ALLY TREATED.

UP TO 80 PERCENT OF THE SUSPENDED SCLI DS WOULD CONTI NUE TO BE SETTLED QUT WTH N THE BASIN, BUT
ONLY FLOAS UP TO 600 CFS (THE | NLET CAPACI TY OF POND 3) WOULD THEN BE TREATED I N THE PONDS FOR
DI SSOLVED METALS. THE RENVAI NDER OF THE FLOAS DI SCHARGED OVER THE SPI LLWAY OF THE SETTLI NG BASI N
WOULD BE ROUTED AROUND POND 3 AND FLOW DOWN THE BYPASS W THOUT TREATMENT OF DI SSOLVED METALS.

THE ACTI ONS PROPCSED I N ALTERNATI VE 3 ARE EXPECTED TO RESULT | N COVPLI ANCE W TH ALL STATE AND
FEDERAL ARARS. THESE | NCLUDE MONTANA' S DAM SAFETY STANDARDS, AQUATI C WATER QUALI TY STANDARDS
(WTH THE EXCEPTI ON OF ARSENI C AND MERCURY, AS PREVI QUSLY DESCRI BED), NMAXI MUM CONTAM NANT
LEVELS, AND SELECTED RCRA CLOSURE REQUI REMENTS.



THE ACTI ONS PROPCSED FOR ALTERNATI VE 3 ARE TECHNI CALLY FEASI BLE AND ARE EXPECTED TO RELI ABLY
REDUCE THE ENVI RONVENTAL AND HUVAN HEALTH RI SKS AT THE SITE. THE ACTI ONS PROPCSED MAY RESULT IN
ADVERSE EFFECTS TO WETLANDS, ENDANGERED SPECI ES, OR HI STORI CAL RESQURCES. THE ESTI MATED PRESENT
WORTH COST IS $71,100,000. |IT IS ESTI MATED THAT THE REMEDI ATI ON MEASURE | DENTI FI ED WLL TAKE 5
YEARS TO COMPLETE.

ALTERNATI VE 3+3A $(57, 416, 000)

ALTERNATI VE 3+3A, | DENTI FI ED BY THE EPA AND MDHES AS THE SELECTED REMEDY, |S A SYNTHESI S COF
ALTERNATI VE 3 AND ARCO S ALTERNATI VE 3A. ALTERNATI VE 3+3A WAS DEVELOPED FOLLOW NG CONSULTATI ON
W TH THE PUBLI C AND ARCO TO ADDRESS CONCERNS ABOUT SOME OF THE ASPECTS OF ALTERNATI VE 3 AS
PRESENTED I N THE FEASI Bl LI TY STUDY. ALTERNATI VE 3+3A | NCLUDES MANY OF THE FEATURES OF
ALTERNATI VE 3, | NCLUDI NG PROTECTI NG THE POND BERVS AGAI NST THE MAXI MUM CREDI BLE EARTHQUAKE AND
FRACTI ONS OF THE PROBABLE NMAXI MUM FLOCOD, UPGRADI NG THE TREATMENT SYSTEM REMOVI NG M LL- W LLOW
TAI LI NGS, COVERI NG AND REVEGETATI NG POND 1, AND | NSTALLI NG GROUND WATER | NTERCEPTI ON TRENCHES.
IT IS DI FFERENT FROM ALTERNATI VE 3 I N THAT STORAGE OF FLOOD FLOAS WOULD BE W TH N POND 3 RATHER
THAN | N AN UPSTREAM | MPOQUNDVENT; THE BYPASS CHANNEL WOULD BE REALI GNED | N PLACES; POND 2 WOULD
BE | MPROVED AND RETAI NED AS A TREATMENT UNIT; AND DI SPCSAL OF CONTAM NATED SO LS WOULD BE WTHI N
THE DRY AREAS OF EI THER PONDS 1 OR 3. THE PRI MARY FEATURES OF ALTERNATI VE 3+3A ARE DI SCUSSED
BELOW

POND STABI LI TY WOULD BE ACHI EVED BY ALTERI NG ALL POND BERVS SO THAT THEY WOULD BE STABLE DURI NG
THE MAXI MUM CREDI BLE EARTHQUAKE. TH S WOULD BE ACCOWPLI SHED BY FLATTENI NG THE DOMSTREAM SLOPES
OR ADDI NG TCE BERVS FOR STABI LI TY. ADDI TI ONALLY, THE UPSTREAM FACES OF THE BERVS WOULD BE
ANALYZED DURI NG THE REMEDI AL DESI GN PHASE TO | NSURE THEI R STABI LI TY DURI NG THE MAXI MUM CREDI BLE
EARTHQUAKE. ALL NORTH SOUTH BERVS ALONG THE M LL- W LLOW BYPASS WOULD BE RAI SED AND STRENGTHENED
TO PROTECT AGAI NST FAI LURE DURI NG FLOOD FLOAS UP TO 70,000 CFS, WH CH | S ONE- HALF THE PEAK FLOW
RATE OF A PRCBABLE MAXI MUM FLOOD. THE SLCPES OF THE BERVS ALONG THE BYPASS WOULD BE PROTECTED
AGAI NST SCOUR BY CONSTRUCTI NG SO L- CEMENT ARMORI NG FOR THE ENTI RE LENGTH OF THE BYPASS.

THE TAI LI NGS AND CONTAM NATED SO LS ALONG THE M LL- W LLOW BYPASS WOULD BE EXCAVATED AND DI SPOSED
OF AT TWD LOCATIONS: WTH N POND 1 PRIOR TO COVERI NG AND WTH N A DRY AREA OF POND 3 NEAR THE
POND 3 BERM (SEE FIGURE 1). TH S EXCAVATI ON AND DI SPCSAL WAS BEGUN DURI NG THE SUMVER OF 1990 AS
PART OF THE REMOVAL ACTION. THE REVAI NDER OF THE EXCAVATI ON AND DI SPCSAL W LL BE PERFORMVED AS
PART OF THE REMEDI AL ACTI ON COVERED BY THI S RECORD OF DECI SION. THE DI SPOSAL AREAS | N POND 1
AND N POND 3 WLL ULTI MATELY BE COVERED WTH LI ME AND SO L BARRI ERS, THEN REVEGETATED W TH
NATI VE SPECIES. THE AMOUNT OF CONTAI NED MATERI ALS TO BE DI SPOSED OF AT EACH LOCATION WLL BE
DETERM NED BASED UPON THE ECONOM CS OF HAUL

DI STANCES.

THE MEASURES TO UPGRADE PONDS 2 AND 3 FOR THI S ALTERNATI VE WOULD SERVE TWD PRI MARY PURPCSES: 1)
STORAGE OF FLOOD FLOAS UP TO THE 100- YEAR EVENT AND 2) | MPROVEMENT OF THE TREATMENT PROCESSES TO
ACHI EVE THE WATER QUALI TY STANDARDS AT THE PO NT OF DI SCHARGE. THE MAI N FEATURES | NCLUDE:

. RAI SE POND 2 AND 3 EMBANKMVENTS TO | NCREASE STORAGE CAPACI TI ES W THI N THOSE PONDS AND
ENABLE STORAGE AND TREATMENT OF THE 100- YEAR FLOOD EVENT IN POND 3. THE TOTAL
STORAGE CAPACI TY OF POND 3 WOULD BE | NCREASED TO 13, 000 ACRE- FEET. THE OPERATI NG
VOLUME CF POND 2 WOULD BE | NCREASED TO 2, 200 ACRE- FEET TO | NCREASE RETENTI ON TI ME
AND | MPROVE TREATMENT.

. MODI FY AND REPLACE HYDRAULI C STRUCTURES. THE | NTAKE STRUCTURE TO POND 3 WOULD BE
COVPLETELY REPLACED WTH A LARGER, MORE EFFI CI ENT STRUCTURE CAPABLE OF PASSI NG FLONS
UP TO 3,300 CFS (THE ESTI MATED PEAK FLOW OF THE 100- YEAR FLOOD EVENT). FLONB
EXCEEDI NG THAT AMOUNT WOULD BE RQUTED TO THE M LL- W LLOW BYPASS CHANNEL USI NG A
COMVBI NATI ON OF AN OVERFLOW SPI LLWAY AND A FUSE PLUG DI KE. THE | NTAKE STRUCTURE
WOULD BE DESI GNED TO M NIM ZE PLUGE NG THROUGH USE OF A TRASH RACK. AT THE MAXI MUM
WATER SURFACE ELEVATI ONS ANTI CI PATED DURI NG A MAJOR FLOOD, THE | NTAKE STRUCTURE
WOULD BE CAPABLE OF PASSI NG NO MORE THAN 4, 000 CFS | NTO THE PONDS.

THE TWO DECANT QUTLETS ON POND 3 WOULD BE RAI SED AND MCODI FI ED TO PROVI DE CONTROLLED RELEASES
I NTO POND 2, NOT TO EXCEED 200 CFS. ADDI TI ONAL QUTFLOWNS ARE REQUI RED TO AVA D EXCEEDI NG THE
ALLOMBLE STORAGE VOLUME IN POND 3 DURI NG THE 100- YEAR FLOCD. QUTFLOAS | N EXCESS CF 200 CFS
WOULD BE ROUTED DI RECTLY I NTO THE M LL- W LLOW BYPASS CHANNEL VIA A Pl PE FROM THE WEST DECANT



TONER  THE OQUTLET PI PE TO THE BYPASS WOULD BE CAPABLE CF DI SCHARGES UP TO 500 CFS. THE

DI SCHARGE TO THE BYPASS WOULD BE THROUGH AN ENERGY- DI SSI PATI ON STRUCTURE TO AVA D EXCESSI VE
ERCSI ON.  THE QUTLET STRUCTURE I N POND 2 WOULD BE RAI SED AND MODI FI ED TO ACCOWODATE THE WATER
LEVEL | NCREASE.

. CONSTRUCT EMERGENCY SPI LLWAYS I N THE POND 2 AND POND 3 BERMS.  IN POND 2, THE
SPI LLWAY WOULD BE DESI GNED TO ALLOW PASSI NG UP TO 12,500 CFS FROM A FLOOD I N THE
EASTERN HI LLS, WHI CH | S ONE- HALF THE PRCBABLE MAXI MUM FLOOD OF THAT DRAI NAGE AREA
ABOVE POND 2. I N POND 3, THE ENTI RE VOLUVE EXPECTED DURI NG A FLOCD OF ONE- HALF THE
PROBABLE MAXI MUM FLOOD, FROM THE EASTERN HI LLS, CAN BE CONTAI NED W TH N THE UPGRADED
STORAGE CAPACI TY OF POND 3. HOAEVER, AS NOTED ABOVE, THE | NLET STRUCTURE TO POND 3
CAN PASS AS MJUCH AS 4,000 CFS DURING A MAJOR FLOOD IN SI LVER BOW CREEK. THUS, THE
SPI LLWAY I N POND 3 MUST BE CAPABLE OF PASSI NG 4, 000 CFS DI RECTLY | NTO THE BYPASS
CHANNEL TO AVA D OVERTCPPI NG THE BERVS DURING A MAJOR FLOOD I N SI LVER BOW CREEK.
THE EMERGENCY SPI LLWAYS WOULD BE CONSTRUCTED | N THE WESTERN EMBANKMENTS OF PONDS 2
AND 3 AND WOULD BE CONSTRUCTED USI NG SO L- CEMENT SIM LAR TO THE SO L- CEMENT USED TO
ARMOR THE EMBANKMENTS SLOPES.

. UPGRADE LI ME TREATMENT FACI LI TI ES AND WATER QUALI TY CONTROLS. A NEWLIME ADDI Tl ON
FACI LI TY WOULD BE | NSTALLED AT THE | NTAKE STRUCTURE TO POND 3. THE NEWFACI LI TY
WOULD ADD HYDRATED LI ME TO THE SI LVER BOW CREEK | NFLUENT AT A RATE SUFFI Cl ENT TO
RAI SE AND MAI NTAIN PH LEVELS AT A MNTMUM CF 9.0. THE TREATMENT FACI LI TY WOULD BE
DESI GNED TO HANDLE BOTH NORVAL FLOAS AND FLOOD FLOWAS UP TO THE 100- YEAR EVENT. POND
3 WOULD PROVI DE SUFFI CI ENT RETENTI ON TI ME TO ALLOW METALS TO REACT AND FCRM
I NSCLUBLE HYDROXI DE PRECI PI TATES. POND 2 WOULD PROVI DE GREATER VOLUME AND RETENTI ON
TIME FOR FI NAL SETTLI NG AND CLARI FYI NG OF THE POND 3 EFFLUENT BEFORE DI SCHARG NG

THE CONTAM NATED GROUND WATER WOULD BE ADDRESSED USI NG THE SAME FACI LI TI ES AS DESCRI BED FOR
ALTERNATIVES 2 AND 3. THE GROUND WATER WOULD BE COLLECTED I N | NTERCEPTI ON DRAI NS BELOW AND
WTH N OR ADJACENT TO POND 1. THE GROUND WATER WOULD THEN BE PUMPED BACK TO THE | NLET OF POND 3
FOR TREATMENT.

BOTH SURFACE AND GROUND WATER QUALI TY MONI TORI NG WOULD BE NEEDED. THE EXI STI NG PONDED WATER I N
THE EASTERN PORTI ON OF POND 1 WOULD BE PUVPED OUT AND POND 1 WOULD THEN BE DRY-CLOSED. THE

TAI LI NGS AND CONTAM NATED SO LS I N POND 1 WOULD BE PROTECTED FROM DI RECT EXPOSURE BY COVERI NG
WTH LIME AND SO L BARRI ERS, FOLLOWNED BY REVEGETATI ON W TH NATI VE SPECI ES. THE DRY- CLOSED POND 1
WOULD BE PROTECTED FROM FLOCODS IN THE EASTERN HI LLS THROUGH CONSTRUCTI ON OF A CHANNEL ARCUND THE
EAST SIDE OF THE POND, DI SCHARG NG BELOWNV POND 1 TO THE CLARK FORK RIVER. THE CHANNEL WOULD BE
DESI GNED TO SAFELY PASS A FLOOD FROM THE EASTERN HI LLS OF 8,500 CFS, WHI CH | S ONE- HALF THE
PROBABLE MAXI MUM FLOOD OF THAT DRAI NAGE AREA ABOVE POND 1.

THE EXPCSED TAI LI NGS ABOVE POND 2 WOULD BE FLOODED AS A RESULT OF THE | NCREASED WATER ELEVATI ON
AND VOLUMVE OF TH'S POND. THE EXPCSED TAI LI NGS DEPCSI TS ABOVE POND 3 WLL NOT BE ADDRESSED AS
PART OF THI S ALTERNATI VE. THE AREA ABOVE POND 3 WLL BE PART OF THE ACTI VE RECEI VI NG POND, W TH
FLOODS UP TO THE 100- YEAR FLOOD BEI NG RQUTED | NTO THE POND. DURI NG THESE EVENTS, ADDI Tl ONAL
TAI LI NGS AND SEDI MENTS W LL BE DEPGCSI TED I N POND 3. HENCE, THE REMOVAL OR CAPPI NG OF THE
EXPOSED TAILINGS IN TH'S AREA WLL BE ADDRESSED AT THE 5- YEAR REVI EWAND AT THE TI ME OF THE

FI NAL CLOSURE OF THE POND SYSTEM

I NSTI TUTI ONAL CONTROLS TO PREVENT FUTURE RESI DENTI AL DEVELOPMENT WOULD BE | MPLEMENTED.  DEED
NOTI CES AND RECORDI NG THE LOCATI ONS OF PONDS 1, 2 AND 3 AND ALL DI SPOSAL AREAS WOULD BE

REQUI RED. SPECI FI C CONTRACTUAL PROVI SIONS W TH THE STATE MAY BE REQUI RED. FURTHER DEVELOPMENT
OF DEER LODCGE COUNTY'S ZONI NG SCHEME W LL BE REQUI RED. | NSTI TUTI ONAL CONTRCLS TO PREVENT

SW MM NG AND CONSUMPTI ON OF FI SH BY HUVANS IS NECESSARY. ALL OTHER ACTI VI TI ES NEEDED TO COWPLY
W TH THE FI NAL ARARS, ATTACHMENT TO PART 2 WOULD ALSO BE REQUI RED.

THE ACTI ONS PROPCSED | N ALTERNATI VE 3+3A ARE EXPECTED TO RESULT | N COVPLI ANCE W TH STATE AND
FEDERAL ARARS. THESE | NCLUDE MONTANA' S DAM SAFETY STANDARDS, AQUATI C WATER QUALI TY STANDARDS
(WTH THE EXCEPTI ON OF THE STANDARDS FOR ARSENI C AND MERCURY, WH CH WLL BE WAl VED AS PREVI QUSLY
DESCRI BED), AND MAXI MUM CONTAM NANT LEVELS.

THE ACTI ONS PROPCSED FOR ALTERNATI VE 3+3A ARE TECHN CALLY FEASI BLE AND ARE EXPECTED TO RELI ABLY
REDUCE THE ENVI RONVENTAL AND HUVAN HEALTH RI SKS AT THE SITE. THE ACTI ONS PROPCSED MAY RESULT IN



ADVERSE EFFECTS TO WETLANDS, ENDANGERED SPECI ES, OR HI STORI CAL RESQURCES. THE ESTI MATED PRESENT
WORTH COST 1S $ 57,416,000. I T |'S ESTI MATED THAT REMEDI ATION WLL TAKE 3 TO 5 YEARS TO
COVPLETE.

COVPONENT _UPGRADE

A COVPONENT UPGRADE OF THE TREATMENT SYSTEM I N POND 3 MAY BE NECESSARY | N THE EVENT THAT THE
REMEDI ES PROPCSED | N ALTERNATI VE 3+3A FOR HANDLI NG FLOOD FLOAS ARE NOT AS EFFECTI VE AS CURRENTLY
ANTI Cl PATED. THE PURPCSE OF THE COVPONENT UPGRADE WOULD BE TO ADDRESS THE POTENTI AL FOR
RESUSPENSI ON CF BOTTOM SEDI MENTS | N POND 3.

THE POND BOTTOM SEDI MENTS OF CONCERN ARE THE VERY FI NE GRAI NED SETTLED NMATERI ALS THAT ARE
ESSENTI ALLY COVPCSED OF FLOAS AND SLUDGES RESULTI NG FROM THE EXI STI NG (AND PROPOSED) TREATMENT
PROCESSES. THESE FLOAS AND SLUDGES EXI ST AS A SLUDGE BLANKET ON THE BOTTOM OF POND 3. THEY MAY
BE SUBJECT TO RESUSPENSI ON DURI NG H GH WNDS OR H GH FLOAS. THE AMOUNT AND THE EFFECTS OF
RESUSPENSI ON CANNOT BE DETERM NED USI NG EXI STI NG MODELI NG TECHNI QUES.

ACCORDI N&Y, TESTS WLL BE PERFORVED ON THE POND BOTTOM SEDI MENTS TO DETERM NE THEI R | MPACT ON
AQUATI C LIFE. THE TESTS WOULD BE PERFCRVED | N TWD PHASES:

. PHASE 1 WLL | NCLUDE A Bl OASSAY SURVEY CF THE POND BOTTOM SEDI MENTS. A MODEL WLL
BE CONSTRUCTED ASSUM NG VARI QUS LEVELS OF RESUSPENSI ON OF THESE MATERI ALS. WATERS
CONTAI NI NG THESE LEVELS OF RESUSPENDED MATERI ALS WLL THEN BE USED IN A SERIES CF
Bl QASSAYS.  STANDARD EPA- APPROVED TEST SPECI ES CF Bl OTA (1 NCLUDI NG FI SH AND
MACRO NVERTEBRATES), OR NATI VE BI OTA | F POSSI BLE, WLL BE SUBJECTED TO ACUTE AND
CHRONI C Bl QASSAYS USI NG WATERS CONTAI NI NG THE MATERI ALS TO DETERM NE THE EFFECTS ON
THEIR ABILITY TO SURVIVE. | N CONJUNCTI ON W TH THE BI QASSAYS, A FULL SPECTRUM CF
CHEM CAL ANALYSES W LL BE PERFORVED ON THE WATERS CONTAI NI NG THE RESUSPENDED
MATERI ALS. THE BI OASSAY SURVEY W LL BE COWPLETED PRI OR TO SEPTEMBER 30, 1991.

. PHASE 2 WLL BE PERFORMED ONLY | F BI QASSAY RESULTS | NDI CATE THAT THERE ARE ADVERSE
AFFECTS ON THE BI OTA AS A RESULT OF POND BOTTOM MATERI AL RELEASES. PHASE, WOULD
| NCORPCRATE FI ELD SCALE RESUSPENSI ON TESTI NG USI NG I N SI TU TECHNI QUES TO DETERM NE
THE PARAMETERS NECESSARY TO DEVELOP RESUSPENSI ON MCDELI NG ONCE THESE PARAMETERS
HAVE BEEN DEFI NED, THE POND 3 SYSTEM WOULD BE MODELED TO DETERM NE THE EXTENT OF
RESUSPENSI ON DURI NG H GH FLOAS OR HI GH W NDS.

IF THE PHASE 1 OR PHASE 2 | NVESTI GATI ONS | NDI CATE THAT RESUSPENSI ON OF POND BOTTOM SEDI MENTS
WLL RESULT | N ADVERSE EFFECTS TO HUVAN HEALTH OR THE ENVI RONMENT, ADDI TI ONAL MEASURES WOULD BE
REQUI RED AS PART OF THE SELECTED REMEDY. THESE MEASURES WOULD | NCLUDE:

. A SEPARATE STUDY AMENDMENT TO | DENTI FY AND ANALYZE ADDI TI ONAL REMEDI AL MEASURES TO
ADDRESS THE RESUSPENSI ON OF POND BOTTOM SEDI MENTS.

. CONSTRUCTI ON OF THE SELECTED ADDI TI ONAL REMEDI AL MEASURES.
ALTERNATI VE 4 ($77, 000, 000)

ALTERNATI VE 4 CONTAINS MANY OF THE SAME COVPONENTS AS ALTERNATI VE 3. THESE | NCLUDE PROTECTI NG
THE POND SYSTEM AGAI NST A FULL MAXI MUM CREDI BLE EARTHQUAKE AND A FRACTI ON OF THE PROBABLE

MAXI MUM FLOCD, CAPPI NG POND 1, COWVPLETELY UPGRADI NG THE POND TREATMENT SYSTEM CONSTRUCTI NG AN
UPSTREAM SETTLI NG BASI N, AND | NSTALLI NG GROUND WATER | NTERCEPTI ON TRENCHES. THE ONLY DI FFERENCE
BETWEEN THI S ALTERNATI VE AND ALTERNATI VE 3 | S THAT TH S ALTERNATI VE PROVI DES FOR CAPPI NG EXPOSED
TAI LI NGS AND CONTAM NATED SO LS | N PLACE | NSTEAD OF EXCAVATI NG AND CONSCLI DATI NG THEM | N POND 1
PRI CR TO CAPPI NG

I N ALTERNATI VE 4, THE ONLY AREAS OF EXPOSED TAI LI NGS AND CONTAM NATED SO LS THAT WOULD NOT BE
CAPPED | N PLACE WOULD BE THOSE ALONG THE M LL- W LLOW BYPASS AND W THI N POND 2 MATERI AL FROM THE
BYPASS WOULD BE EXCAVATED AND PLACED I NTO POND 1 PRI OR TO CAPPING THE AREAS OF EXPOSED

TAI LI NGS AND DECONTAM NATED SO LS WTH N POND 2 WOULD BE FLOODED. ALL OTHER AREAS THAT EXCEED
AN ACTI ON LEVEL OF 250 PPM FOR ARSENI C AND 750 PPM FOR LEAD WOULD BE CAPPED I N PLACE. THE
CAPPI NG WOULD | NVOLVE COVERI NG THESE AREAS W TH A 6-1 NCH LAYER OF AGRI CULTURAL LIME TO HELP
PREVENT METALS M GRATI ON AND THEN COVERI NG THE AREA WTH 18 INCHES OF TCPSAO L. CAPPI NG THE



CONTAM NATED SO LS AND EXPOSED TAI LI NGS I N PLACE WTH AN 18-1 NCH CAP WOULD EFFECTI VELY REDUCE
THE MOBI LI TY OF THE MATERI AL BUT WOULD NOT BE AS EFFECTI VE CR PERVANENT | N CONTAI Nl NG THE WASTES
AND M NI M ZI NG THE EXPCSURES AS REMOVAL, CONSOLI DATI ON, AND PLACEMENT UNDER A RCRA- COVPLI ANT CAP
AS SPECI FI ED | N ALTERNATI VE 3. FERTILIZER, SO L AVENDMENTS, AND SEED WOULD BE SPREAD AS
NECESSARY OVER THE AREA TO ESTABLI SH STABLE VEGETATI VE COVER | N ACCORDANCE W TH STATE

RECLAVATI ON REQUI REMENTS.

THE ACTI ONS PROPCSED I N ALTERNATI VE 4 ARE EXPECTED TO RESULT | N COVPLI ANCE W TH ALL STATE AND
FEDERAL ARARS. THESE | NCLUDE MONTANA DNRC DAM SAFETY REQUI REMENTS, AQUATI C WATER QUALI TY
STANDARDS (W TH THE EXCEPTI ON OF ARSEN C AND MERCURY, AS PREVI QUSLY DESCRI BED), NAXI MUM
CONTAM NANT LEVELS. RCRA COVPLI ANT CLOSURE REQUI REMENTS (POND 1), AND STATE RECLANMATI ON
STANDARD ( EXPOSED TAI LI NGS AND CONTAM NATED SO LS) .

ALL OF THE COVPONENTS OF ALTERNATI VE 4 ARE TECHNI CALLY FEASI BLE, AND W TH APPROPRI ATE DESI GN,
CONSTRUCTI ON, COPERATI ON AND MAI NTENANCE, WOULD RELI ABLY REDUCE THE HUVAN HEALTH AND

ENVI RONMENTAL RI SKS AT THE SI TE. THE ACTI ONS PROPGSED | N ALTERNATI VE 4 MAY HAVE AN ADVERSE
EFFECT ON WETLANDS, ENDANGERED SPECI ES, COR H STORI CAL RESOURCES. I T IS ESTI MATED THAT

| MPLEMENTATI ON OF TH' S ALTERNATI VE WLL TAKE 5 YEARS AT A TOTAL PRESENT WORTH COST OF

$77, 000, 000.

ALTERNATI VE 5 ($66, 300, 000)

ALTERNATIVE 5 IS SIM LAR TO ALTERNATIVE 4 | N ALL ASPECTS EXCEPT TWO FI RST, ALTERNATI VE 5

I NCLUDES A PARTI AL UPGRADE TO THE TREATMENT SYSTEM | NSTEAD OF THE COWMPLETE UPGRADE PROVI DED I N
ALTERNATI VES 2, 3, AND 4. SECOND, ALTERNATIVE 5 PROVI DES FOR TREATMENT OF CONTAM NATED GROUND
WATER I N AN ONSI TE WETLAND TREATMENT SYSTEM | NSTEAD OF I N POND 3.

THE PARTI AL UPGRADE OF THE POND TREATMENT SYSTEM WOULD | NCLUDE THE FOLLOW NG FOUR MEASURES:
1. DI VERTI NG M LL AND W LLOW CREEKS | NTO POND 3 FOR TREATMENT

2. MODI FYI NG THE | NLET TO POND 3 BY ADDI NG A TRASH RACK AND AN OVERFLOW VEI R AND
RELOCATI NG THE FUSE PLUG

3. | MPROVI NG THE LI ME TREATMENT SYSTEM
4. RETAI NI NG THE EXI STI NG EFFLUENT STRUCTURES I N POND 3 AND KEEPI NG POND 2 I N SERVI CE

TH S LESS COMPREHENSI VE UPGRADE TO THE POND SYSTEM WOULD PROVI DE SOVE | MPROVED TREATMENT TO
SURFACE WATERS, BUT NOT TO THE EXTENT NECESSARY TO EFFECTI VELY TREAT FLOAS UP TO 600 CFS AS
PROVI DED I N ALTERNATI VES 2, 3, AND 4. CONSI STENT TREATMENT WOULD BE PROVI DED FOR FLOAS ONLY UP
TO APPROXI MATELY 210 CFS. TH' S FLOW RATE | S BASED UPON CALCULATI ONS THAT DETERM NE THE MAXI MUM
FLOW RATE THAT COULD BE DI RECTED FROM POND 3 TO POND 2 WHI LE STI LL PROVI DI NG ACCEPTABLE METALS
REMOVAL IN POND 2 AND PREVENTI NG THE RESUSPENSI ON OF POND BOTTOM SEDI MENTS.  SI NCE THE EFFLUENT
STRUCTURE THAT DI RECTS THE FLOW FROM POND 3 TO POND 2 WLL NOT BE MODI FI ED, POND 2 REMAI NS AS AN
ACTI VE TREATMENT CELL I N THE POND SYSTEM AND BECOVES A LI M TI NG FACTOR W TH REGARD TO THE VOLUVE
OF FLOW THAT CAN BE TREATED | N THE PONDS.

BECAUSE OF THE LI M TED CAPACI TY CF POND 2, FLOANS GREATER THAN 210 CFS WOULD BE DI RECTED AROUND
THE POND SYSTEM W THOUT TREATMENT FOR DI SSOLVED METALS. TH S WLL RESULT IN VI OLATI ONS CF
AQUATI C WATER QUALI TY STANDARDS DURI NG ABOVE AVERAGE FLOAS. ( THE AVERAGE FLOW OF SURFACE WATERS
THROUGH THE OPERABLE UNI T | S APPROXI MATELY 90 CFS). ALSO, BECAUSE THE EFFECTI VE TREATMENT
CAPACI TY OF POND 2 IS NEARLY EXHAUSTED DUE TO THE VOLUME TO SEDI MENTS ACCUMULATED | N THE POND,
KEEPI NG POND 2 | N THE TREATMENT SYSTEM PROVI DES AN OPPORTUNI TY FOR SEDI MENTS TO BE RESUSPENDED
DURI NG PERICDS OF HGH WNDS. THE FUTURE LI FE OF POND 2, AND THEREFORE THE FUTURE LI FE OF THE
TREATMENT SYSTEM WOULD BE LIM TED TO AN ESTI MATED 15 YEARS.

THE GROUND WATER CONTAM NATI ON PROBLEM WOULD BE ADDRESSED BY CONSTRUCTI NG A WETLANDS TREATMENT
SYSTEM BELOW POND 1. CONTAM NATED GROUND WATER WOULD BE COLLECTED BY AN CPEN GROUND WATER
TRENCH AND PUMPED UP TO THE ENTRANCE OF THE WETLANDS FOR TREATMENT. THE AREA AVAI LABLE FOR THE
ESTABLI SHVENT OF A WETLANDS TREATMENT SYSTEM | S APPROXI MATELY 100 ACRES.



TWDO SEPARATE TREATMENT CELLS WOULD BE CONSTRUCTED W THI N THE WETLANDS TO ENHANCE THE METALS
REMOVAL EFFI G ENCI ES. THE CELLS WOULD CPERATE I N SERIES, W TH EFFLUENT WATER FROM THE FI RST
CELL DI SCHARG NG | NTO THE SECOND CELL. TREATED WATER FROM THE SECOND CELL WOULD BE DI SCHARGED
TO THE CLARK FORK RI VER

DUE TO PLANT UPTAKE OF TOXI C METALS AND VEGETATI ON DI E- OFF, PERI CDI C REMOVAL OF ORGANI C MATTER
FROM THE WETLANDS AREA WOULD BE NECESSARY. HOWEVER, W TH PERI ODI C CLEANI NG AND PROPER

MAI NTENANCE, THE WETLANDS COULD BE EXPECTED TO REMAI N VI ABLE FOR AT LEAST THE LI FE OF THE
TREATMENT SYSTEM  TREATI NG CONTAM NATED GROUND WATER I N AN ONSI TE WETLANDS SHOULD RESULT I N
COVPLI ANCE W TH GROUNDWATER STANDARDS. HOWMEVER, WETLANDS TREATMENT |'S NOT EXPECTED TO BE AS
CONSI STENTLY RELI ABLE AS THE POND TREATMENT SYSTEM PRCPCSED | N ALTERNATI VES 2, 3, AND 4.

ALTERNATIVE 5 | S EXPECTED TO RESULT I N COVPLI ANCE W TH MOST BUT NOT ALL ARARS. BY PROVI DI NG
ONLY A PARTI AL UPGRADE TO THE POND TREATMENT SYSTEM EXCEEDENCES OF AQUATI C WATER QUALI TY
STANDARDS CAN BE EXPECTED. COWVPLI ANCE W TH NMAXI MUM CONTAM NANT LEVELS FOR GROUND WATER | S
EXPECTED TO BE ACH EVED, BUT NOT W TH THE CONSI STENCY EXPECTED W TH ALTERNATI VES 1 THROUGH 4.
CERTAI N RCRA CLOSURE REQUI REMENTS FOR POND 1 AND RECLANVATI ON STANDARDS ARE EXPECTED TO BE
ACHI EVED.

THE ACTI ONS PROPCSED I N ALTERNATI VE 5 MAY HAVE AN ADVERSE EFFECT ON WETLANDS, ENDANGERED
SPECI ES, OR CULTURAL RESOURCES. |IT IS ESTI MVATED THAT TH S ALTERNATI VE WLL TAKE 5 YEARS TO
| MPLEMENT AT A PRESENT WORTH COST OF $66, 3000, 000.

ALTERNATI VE 6 ($55, 100, 000)

THE COVPONENTS OF ALTERNATIVE 6 ARE A COVBI NATI ON OF MANY OF THE COMPONENTS FOUND I N

ALTERNATI VES 1 THROUGH 5. ALTERNATI VE 6 | NCLUDES PROTECTI NG THE POND SYSTEM AGAI NST A FULL
MAXI MUM CREDI BLE EARTHQUAKE AND A FRACTI ON OF THE PROBABLE NMAXI MUM FLOCD, EXCAVATI NG TAI LI NGS
AND DECONTAM NATED SO LS WTH N THE M LL- W LLOW BYPASS AND DI SPCSI NG OF THEM I N POND 1,

PARTI ALLY UPGRADI NG THE POND TREATMENT SYSTEM AND COLLECTI NG AND TREATI NG CONTAM NATED GROUND
WATER I N AN ONSI TE WETLANDS TREATMENT SYSTEM

THE UNl QUE FEATURES OF ALTERNATIVE 6 ARE THAT: 1) | T DOES NOT | NCLUDE THE | NSTALLATI ON OF AN
UPSTREAM | MPOUNDIVENT OR SETTLI NG BASI N, AND 2) THE ACTI ON PROPCSED FOR | SCLATI NG THE

CONTAM NATED SO LS AND TAI LI NGS WTHI N THE SI TE | NCLUDES FLOODI NG WHEREVER POSSI BLE.  ONLY THE
TWO UNI QUE FEATURES ARE DI SCUSSED BELOW

TH' S ALTERNATI VE DCES NOT ADDRESS THE TRANSPORTATI ON OF CONTAM NATED SO LS AND TAI LI NGS FROM
UPSTREAM SQURCES EXPECT FOR FLOAS LESS THAN 210 CFS. AS DI SCUSSED I N ALTERNATI VE 5, TH S FLOW
RATE IS A LIM TATI ON OF POND 2 AND THE PARTI AL UPGRADE OF THE POND TREATMENT SYSTEM  THEREFCRE,
FLOANS GREATER THAN 210 CFS ON SI LVER BOW CREEK WOULD BYPASS THE POND SYSTEM S| NCE NO UPSTREAM

| MPOUNDMVENT CR SETTLI NG BASI N WOULD BE PRESENT TO DETAI N LARGER FLOAS AND THUS ENHANCE
SETTLEMENT OF SCLIDS AND TREATMENT OF METALS. I N ADDI TION, OVER THE LONG TERM DEPGSI TI ON OF
UPSTREAM SCURCES MAY LEAD TO RECONTAM NATI ON OF THE M LL- W LLOW BYPASS.

I N ALTERNATI VE 6, EXPOSED TAI LI NGS AND CONTAM NATED SO LS BELOWPOND 1 AND WTH N PONDS 2 AND 3
WOULD BE | SOLATED BY FLOODI NG THE AREAS AND NMAI NTAI NI NG A CONSTANT WATER LEVEL. THE FLOCDI NG OF
TAI LI NGS AND CONTAM NATED SO LS BELOW POND 1 WOULD BE ACCOWPLI SHED THROUGH THE CONSTRUCTI ON OF
THE WETLANDS TREATMENT SYSTEM

THE EXPCSED TAI LI NGS AND CONTAM NATED SO LS WTH N POND 2 WOULD BE FLOODED. A SVALL BERM WOULD
BE DESI GNED TO CROSS POND 2, RUNNI NG EAST TO WEST | N ORDER TO FACI LI TATE THE FLOODI NG OF THE

H GHER SQUTHERN END OF THE POND. A SMALL AMOUNT OF WATER WOULD BE DI SCHARGED FROM POND 3 TO
POND 2 I N ORDER TO KEEP THE NEWY BERMED AREA WET. DI SCHARGE FROM POND 2 WOULD FLOW DI RECTLY

I NTO THE M LL- W LLOW BYPASS.

THE ACTI ONS PROPCSED FOR ALTERNATI VE 6 SHOULD RESULT I N COWPLI ANCE FOR MOST BUT NOT ALL ARARS

| DENTI FI ED. BECAUSE ONLY A PARTI AL UPGRADE TO THE POND TREATMENT SYSTEM W LL BE REALI ZED, AND
AN UPSTREAM | MPOUNDMVENT OR SETTLI NG BASIN WLL NOT BE CONSTRUCTED, COWPLI ANCE W TH AQUATI C WATER
QUALI TY STANDARDS WLL ONLY BE MET AT FLOAS LESS THAN 210 CFS ON SI LVER BOW CREEK.  COVPLI ANCE
W TH MAXI MUM CONTAM NANT LEVELS FOR GROUND WATER | S EXPECTED TO BE ACH EVED BUT NOT W TH THE
CONSI STENCY EXPECTED W TH ALTERNATI VES 1 THROUGH 4, CERTAI N RCRA CLOSURE STANDARDS AND STATE
RECLANVATI ON STANDARDS ARE EXPECTED TO BE MET.



THE ACTI ONS PROPCSED I N ALTERNATI VE 6 MAY RESULT | N ADVERSE EFFECTS TO WETLANDS, ENDANGERED
SPECI ES, OR CULTURAL RESOQURCES AT THE SITE. IT IS ESTI MATED THAT ALTERNATIVE 6 WLL TAKE 5
YEARS TO | MPLEMENT AT A TOTAL PRESENT WORTH COST OF $55, 100, 000.

ALTERNATI VE 7

ALTERNATIVE 7 | S THE NO ACTI ON ALTERNATI VE REQUI RED BY THE NATI ONAL CONTI NGENCY PLAN. IT IS
USED AS A BASELI NE ALTERNATI VE AGAI NST WHI CH TO JUDGE THE OTHER ALTERNATI VES. AS THE NAME

I MPLIES, TH S ALTERNATI VE DOES NOT | NCLUDE ANY REMEDI ATI ON ACTI VI TIES. CURRENT ACTIVITIES AT
THE SI TE BEI NG CARRI ED QUT BY THE AGENCI ES WOULD DI M NI SH SUBSTANTI ALLY. THE ONLY ACTI VI TI ES
ASSUMED TO CONTI NUE ARE THOSE BEI NG CARRI ED QUT BY THE OMWNER (E. G, LIME ADDI TION TO THE

I NFLUENT DURI NG W NTER MONTHS AND GENERAL NMAI NTENANCE OF THE SITE). ACCCRDI NGLY, THERE WOULD BE
NO REDUCTI ON I N RI SK OF | NCREASE | N PROTECTI VENESS OF HUVAN HEALTH AND THE ENVI RONMENT. AS A
RESULT OF THE CONTI NUED OCCURRENCE OF A NUMBER OF PROCESSES ONSI TE, THE RI SKS TO HUMAN HEALTH
AND THE ENVI RONVENT WOULD | NCREASE OVER TI ME | F LEFT UNM TI GATED. MAJOR FI SHKI LLS W LL CONTI NUE
TO OCCUR ON A PERI ODI C BASIS. CATASTROPHI C FAI LURE OF THE PONDS COULD OCCUR I N A MODERATE
EARTHQUAKE OR A MODERATE FLOOD ( PROBABLY LESS THAN A 100- YEAR EVENT).

#CAA
COVPARATI VE ANALYSI S OF ALTERNATI VES

THE ALTERNATI VES DESCRI BED I N THE PREVI QUS SECTI ON, W TH THE EXCEPTI ON OF ALTERNATI VE 3+3A, WERE
BASED ON CERTAI N STANDARDS AND CRI TERI A WH CH HAVE SI NCE BEEN REEVALUATED. THOSE STANDARDS ARE
THE PROBABLE NMAXI MUM FLOOD STANDARD FOR POND BERVS (NOW 0.5 FOR ALL BERVS), THE RCRA STANDARDS
FOR AN | MPERVEABLE CAP (NO LONGER REQUI RED), AND THE ACTI ON LEVELS FOR LEAD AND ARSENI C DEFERRED
AND SUBSTI TUTED BY OTHER CRI TERI A. THESE CHANGES REQUI RE ONLY M NOR ADJUSTMENTS I N THE ACTUAL
CLEANUP ACTIONS. | N PERFORM NG THE COWPARATI VE ANALYSI S OF THEI R VARI QUS ALTERNATI VES, EPA AND
MDHES ASSESSED THE ALTERNATI VES W TH THE REVI SI ONS AS DESCRI BED. THE COVPARATI VE ANALYSI S WH CH
FOLLOAS ASSUMES THESE CHANGES WOULD BE | NCORPORATED | NTO THE ALTERNATI VES. COST ESTI MATES G VEN
WOULD NOT CHANGE SI GNI FI CANTLY DUE TO THESE CHANGES.

CERCLA REQUI RES EPA TO EXAM NE SEVERAL FACTORS WHEN SELECTI NG A REMEDY. EPA HAS | DENTI FI ED NI NE
EVALUATI ON CRI TERI A TO BE EXAM NED. 40 CFR S300.5 15(E)(9)(111): S300.515(F)(1)(1).

TWO OF THE CRI TERI A ARE THRESHOLD CRI TERI A -- THE REMEDY MUST BE PROTECTI VE OF HUVAN HEALTH AND
THE ENVI RONMENT AND MUST COWPLY OR RESULT | N COWVPLI ANCE W TH ARARS, UNLESS A SPECIFIC ARAR | S
WAl VED.

FI VE OF THE CRI TERI A ARE PRI MARY BALANCI NG CRI TERI A -- LONG TERM EFFECTI VENESS AND PERVANENCE;
REDUCTION CF TOXIAI TY, MOBILITY, OR VOLUME THROUGH TREATMENT; SHORT- TERM EFFECTI VENESS;
| MPLEMENTABI LI TY; AND COST.

THE TWO REMAI NI NG CRI TERI A ARE MODI FYI NG CRI TERI A -- STATE AND COVMUNI TY ACCEPTANCE.

TH S SECTI ON OF THE RCD ANALYZES THE VARI OUS ALTERNATI VES AGAI NST EACH OF THESE CRI TERI A AND
VEI GHS THE ADVANTAGES AND DI SADVANTAGES OF EACH ALTERNATI VE RELATI VE TO THE OTHER ALTERNATI VES.

THE EVALUATI ON | S PRESENTED USI NG THE NI NE EVALUATI ON CRI TERI A AS HEADI NGS. UNDER EACH HEADI NG
THE ALTERNATI VES ARE DI SCUSSED APPROXI MATELY | N ORDER OF DECREASI NG PERFORVANCE FOR THAT
CRI TERI ON.

OVERALL PROTECTI ON CF HUVAN HEALTH AND ENVI RONMENT

AS PREVI QUSLY EXPLAI NED, TWD ELEMENTS OF THE OPERABLE UNI T CLEANUP ARE DEFERRED TO A LATER DATE,
AS PERM TTED BY 40 CFR S300.5 15(F)(5)(111)(D). FINAL ACTI ON LEVELS FOR CONTAM NANTS | N SOl LS,
SEDI MENTS, AND TAI LI NGS WLL BE SELECTED WTHIN ONE YEAR TH'S WLL DETERM NE ADDI Tl ONAL
CLEANUP REQUI REMENTS, ESPECI ALLY FOR THE AREA BELOWPOND 1. FINAL CLEANUP DECI SI ONS FOR THE
FINAL Di SPCSI TION OF PONDS 2 AND 3, AFTER THE NEED FOR TREATMENT OF THE | NCOM NG WATER |'S NO
LONGER NECESSARY, CANNOT BE MADE UNTIL AFTER THE EFFECTI VENESS OF UPSTREAM CLEANUP ACTI ONS | 'S
KNOM. THEREFORE, TH S ANALYSI S ADDRESSES PROTECTI VENESS W THIN THE SCOPE OF THI' S | NTERI M
REMEDY ONLY, AND DOES NOT ADDRESS THE DEFERRED ACTI ONS DESCRI BED ABOVE.



EACH OF THE FI RST SI X ALTERNATI VES (1 NCLUDI NG ALTERNATI VE 3 AND 3A) ADDRESSES THE El GHT HUVAN
HEALTH AND ENVI RONVENTAL CONCERNS | DENTI FI ED AT THE SI TE TO VARYI NG DEGREES OF PROTECTI VENESS.
ALTERNATI VE 6 LEAVES ONE OF THE CONCERNS UNADDRESSED- - THE TRANSPORT OF TAI LI NGS DOMN THE BYPASS
DURI NG FLOCD FLOAS | N EXCESS OF 210 CFS. COTHER ALTERNATI VES DO NOT CONSI DER CONTAI NVENT AND
TREATMENT OF THE 100- YEAR FLOCD FLOAS. ALTERNATI VE 7 IS THE NO ACTI ON ALTERNATI VE; | T WOULD NOT
ALTER THE SI TE, AND I T DCOES NOT ADDRESS ANY OF THE | DENTI FI ED CONCERNS.

OVERALL, ALTERNATIVE 1 IS THE MOST PROTECTI VE OF THE ALTERNATI VES, BECAUSE I T ALONE CONTAI NS
MEASURES TO TREAT THE POND BOTTOM SEDI MENTS, TAI LI NGS DEPCSI TS, AND CONTAM NATED SO LS TO
PERVANENTLY REDUCE THEI R MOBI LI TY. HOWMNEVER, BECAUSE IN SITU SCLID FICATION IS STILL A

DEVELCPI NG TECHNOLOGY, | TS FEASI BI LI TY WOULD HAVE TO BE FURTHER EXPLORED DURI NG THE PREDESI GN CR
DESI GN STAGE. | T WOULD DESTROY | MPORTANT FI SH AND W LDLI FE HABI TAT AND NECESSI TATE TREATMENT
PONDS ELSEWHERE | N THE CLARK FORK RIVER BASIN. THE REVAI NI NG ACTI ON ALTERNATI VES ( ALTERNATI VES
2-6) | NCLUDE MEASURES TO STABI LI ZE THE POND BERVS TO LIM T THE MOBI LI TY OF THE SEDI MENTS AND
SLUDGES BY | MPROVI NG THEI R EXI STI NG CONTAI NMVENT. ALTERNATI VES 2 THROUGH 6 ALSO | NCLUDE MEASURES
TO CONTAI N THE TAI LI NGS AND CONTAM NATED SO LS EXPOSED AT THE SURFACE THROUGHOUT THE OPERABLE
UNI T El THER ONSI TE (ALTERNATI VES 3-6) OR OFFSI TE ( ALTERNATI VE 2).

OF THE ALTERNATI VES THAT DO NOT ELI M NATE THE EXI STI NG POND SYSTEM ( ALTERNATI VES 2-7),

ALTERNATI VE 2 OFFERS THE MOST PROTECTI ON AGAI NST POND FAI LURE BY PROTECTI NG THE POND BERVS

AGAI NST THE MAXI MUM EXPECTABLE FORCES -- A PROBABLE MAXI MUM FLOCD OR A MAXI MUM CREDI BLE
EARTHQUAKE. ALTERNATI VES 3 THROUGH 6 PROTECT THE POND BERVS AGAI NST AN MAXI MUM CREDI BLE
EARTHQUAKE AND FRACTI ONS OF A PRCBABLE MAXI MUM FLOOD. OF THESE, ALTERNATI VE 3+3A WOULD BE THE
MOST PROTECTI VE BECAUSE | T WOULD UPGRADE ALL THE PONDS TO W THSTAND A 0.5 PMF, WHEREAS THE OTHER
ALTERNATI VES WOULD UPGRADE PONDS 1, 2 AND 3 TO WTHSTAND A 0.2, 0.3, AND 0.5 PMF, RESPECTI VELY.
I'N ADDI TI ON, ALTERNATI VE 3+3A | S MOST EFFECTI VE | N PRESERVI NG AND ENHANCI NG WETLANDS, AND

CONTAI NI NG THE 100- YEAR FLOOD W THOUT CREATI NG NEW CONTAM NATED AREAS.

THE NO- ACTI ON ALTERNATI VE WOULD BE THE LEAST PROTECTI VE BY LEAVI NG THE BERVB | N THEI R PRESENT
UNSTABLE STATE.

CONTAI NVENT MEASURES FCR TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS ARE PROPOSED FCR ALTERNATI VES
2 THROUGH 6. I N GENERAL, THE CONTAI NMENT MEASURES ARE NOT EXPECTED TO BE AS PROTECTI VE OR AS
PERVANENT AS THE SOLI DI FI CATI ON ACTI ON PROPCSED FOR ALTERNATI VE 1. TH S | S BECAUSE THE TAI LI NGS
AND SO LS WOULD STILL EXIST IN A FORM THAT COULD, I N THECRY, BE DI STURBED BY SEVERE WEATHER CR
OTHER FORCES, THOUGH THE PROBABI LI TY OF DI SPERSAL OF THE CONTAM NANTS WOULD BE VERY LOW FOR MOST
OF THESE ALTERNATI VES. ALTERNATI VE 2 | NCLUDES COFFSI TE DI SPOSAL OF THE CONTAM NATED MATERI AL.

TH S WOULD REMOVE THE DI RECT THREAT FROM THE SITE, BUT I T WOULD ALSO | NTRODUCE NEW RI SKS AND THE
LI ABI LI TY ASSCCI ATED W TH THE OFFSI TE DI SPCSAL OF UNTREATED MATERI AL.  ALTERNATI VE 3 WOULD
CONSOLI DATE THE MATERI AL ONSI TE UNDER A RCRA- COVPLI ANT CAP. THI S COULD EFFECTI VELY CONTAI N THE
MATERI AL W THCOUT | NTRODUCI NG THE ADDI TI ONAL LI ABI LI TI ES AND RI SKS OF COFFSI TE DI SPCSAL.

ALTERNATI VES 3+3A WOULD CAP CONTAM NANTS WTH N POND 1 AND DRY PORTIONS OF POND 3; | T WOULD ALSO
FLOOD THE TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS IN POND 2. ALL OF THE CONTAM NATED MATERI ALS
WOULD BE | N FLOOD PROTECTED AREAS. THE EXPOSED TAI LI NGS WTHI N POND 3 WOULD NOT BE REMEDI ATED
AT THE PRESENT TI ME BECAUSE TH S WLL BE AN ACTI VE AREA OF THE POND. FLOODS UP TO THE 100- YEAR
FLOOD WLL BE ROUTED | NTO POND 3 RESULTI NG | N OCCASI ONAL FLOODI NG OF SOVE OF THESE TAI LI NGS.
ALTERNATI VES 4 AND 5 WOULD CAP I N PLACE ALL OF THE MATERI AL PCSSI BLE. LESS PROTECTI VE CAPS
WOULD BE USED, AND THE LACK OF CONSCLI DATI ON WOULD | NCREASE MAI NTENANCE COSTS AND THE POTENTI AL
FOR CAP FAILURE. ALTERNATIVE 6, FLOODING |S THE LEAST PROTECTI VE OF THE ACTI ON ALTERNATI VES.
FLOODI NG THESE MATERI ALS WOULD LIM T DI RECT CONTACT BUT NAY | NCREASE MOBI LI TY. ALTERNATI VE 7
DCES NOT ADDRESS THE RI SKS ASSOCI ATED W TH THE TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS.

THE SURFACE WATER AND GROUND WATER ACTI ONS | NCLUDED AS PARTS OF ALTERNATIVES 1 AND 2 AND 3+3A
WOULD PROVI DE THE MOST EFFECTI VE AND MOST COVPREHENSI VE TREATMENT FOR SURFACE WATER AND GROUND
WATER CF THE SEVEN ALTERNATI VES. SURFACE WATER TREATMENT I N AN UPGRADED POND SYSTEM WOULD BE
PROVI DED FOR ALL FLOAS UP TO THE VOLUME OF A 100- YEAR FLOOD (13, 000 ACRE-FEET) OR UNTIL THE

MAXI MUM FLOW CF 3, 300 CFS HAD BEEN REACHED. W TH APPROPRI ATE DESI GN AND CPERATI ON, WATER QUALI TY
AMBI ENT AND PO NT SOURCE DI SCHARGE STANDARDS SHOULD BE MET FOR NEARLY ALL FLOAS UP TO THE

100- YEAR FLOCD EVENT. ALTERNATI VES 3, 4, 5, AND 6 | NCLUDE VAR QUS LEVELS OF POND TREATMENT,
DECREASI NG | N THE DEGREE OF EFFECTI VENESS. ALTERNATI VES 3 AND 4 WOULD PROVI DE SUSPENDED SCLI DS
TREATMENT FOR FLOOD FLOAS BETWEEN 600 AND 4, 000 CFS. EXCEPT FCR 2,000 ACRE-FEET STORED IN THE
SETTLI NG BASI N, FLOAS ABOVE 600 CFS WOULD NOT BE TREATED FOR DI SSOLVED METALS. ALTERNATI VE 5
WOULD UPGRADE THE POND SYSTEM BUT | T WOULD ONLY ACCEPT FLOAS UP TO 210 CFS FOR DI SSOLVED METALS



TREATMENT. AGAI N, EXCEPT FCR 2, 000 ACRE- FEET STORED IN THE SETTLI NG BASIN, FLOAS BETWEEN 210 AND
4,000 CFS WOULD RECEI VE TREATMENT FOR SUSPENDED SCLI DS ONLY. THE LACK OF DI SSOLVED METALS
TREATMENT FOR ABOVE- AVERAGE FLOAS WOULD LEAD TO | NCREASED VI CLATI ONS OF WATER QUALI TY STANDARDS
FOR FLOAS QUT OF THE OPERABLE UNIT. BECAUSE OF THE DECREASES | N LEVELS OR VOLUVE OF TREATMENT,
WATER QUALI TY STANDARDS WOULD BE VI OLATED W TH GREATER FREQUENCY FOR EACH DECREASE I N THE
UPGRADE OF THE TREATMENT SYSTEM ALTERNATIVES 6 AND 7 WOULD LI KELY EXPERI ENCE REGULAR VI CLATI ONS
DURI NG ABOVE AVERAGE FLOWS.

TRENCH DRAI NS FOR GROUND WATER COLLECTI ON AND TREATMENT ARE | NCLUDED AS PART OF ALL SEVEN ACTI ON
ALTERNATI VES. ALTERNATI VES 1, 2, 3, AND 4 | NCLUDE TRENCH DRAINS BOTH | N AND BELOW POND 1.
ALTERNATI VE 3+3A | NCLUDES AN | NTERCEPTI ON TRENCH BELOW POND 1 AND FURTHER EXAM NATI ON OF THE
NEED FOR ADDI TI ONAL TRENCHES, SUCH AS IN POND 1. ALTERNATIVES 5 AND 6 ONLY CALL FOR A SINGLE
DRAIN BELOWPOND 1. A SINGLE DRAIN WOULD EFFECTI VELY LIM T THE OFFSI TE M GRATI ON OF

CONTAM NATED GROUNDWATER BUT WOULD NOT Al D ATTEMPTS TO DEWATER POND 1. ALTERNATIVES 1 THROUGH 4
WOULD TREAT THE GROUNDWATER I N THE POND SYSTEM  ALTERNATI VES 5 AND 6 | NCLUDE THE ADDI TI ON COF
ONSI TE WETLANDS FOR TREATMENT. THE WETLANDS SYSTEM WOULD DECREASE PUWMPI NG REQUI REMENTS BUT
COULD | NCREASE TREATMENT OPERATI ON AND MAI NTENANCE REQUI REMENTS AND LEAD TO FURTHER

CONTAM NATI ON OF THE SO L AND GROUND WATER AT THE LONER END OF THE SI TE.

I N GENERAL, PERVANENCE OF THE REMEDI AL ACTI ONS | S GREATEST FOR THE MORE COVWPREHENSI VE

ALTERNATI VES. THE SOLI DI FI CATI ON OF POND BOTTOM SEDI MENTS |'S THE ONLY ALTERNATI VE THAT WOULD
PERVANENTLY LIM T THE MOBI LI TY OF THE POND BOTTOM SEDI MENTS.  ACTI ONS TO STABI LI ZE THE POND
BERVS ( ALTERNATI VES 2 THROUGH 6) WOULD PROTECT THE SEDI MENTS AS LONG AS THEY ARE NMAI NTAI NED BUT
WOULD NOT PERVANENTLY AFFECT THE SEDI MENTS THEMSELVES.

SURFACE WATER TREATMENT WOULD CONTI NUE FOR AS LONG AS THE PONDS ARE FUNCTI ONAL.  UNDER CURRENT
CONDI TI ONS, THE ESTI MATED LI FE OF POND 3 IS APPROXI MATELY 10 TO 25 YEARS. THE NEW TREATMENT
POND (ALTERNATI VE 1) COULD BE CONSTRUCTED W TH AN ESTI MATED LI FE OF UP TO 100 YEARS. THE

I NCREASED POND VOLUMES ESTABLI SHED W TH ALTERNATI VE 3+3A WOULD SI GNI FI CANTLY | NCREASE THE

ESTI MATED LI FE POND 3. HOAEVER, ANY | NCREASE | N ESTI MATED LI FE WOULD RESULT | N DECREASED
STORAGE CAPACI TY FOR FLOOD FLOWS.

THE PERVMANENCE OF EFFORTS TO CLEANUP THE BYPASS WOULD DEPEND ON EFFORTS TO KEEP THE BYPASS FREE
OF FUTURE DEPCSI TION.  ALTERNATIVES 1 AND 2, AND 3+3A OFFER THE GREATEST EFFECTI VENESS,

CONTAI NI NG AND TREATI NG ALL FLOAS UP TO THE 100- YEAR EVENT. FOR ALTERNATI VES 3, 4, AND 5, FLOAS
UP TO THE 100- YEAR EVENT WOULD HAVE UP TO 80 PERCENT OF THE SUSPENDED SCLI DS LOAD REMOVED.

THE PERVANENCE OF SO LS AND TAI LI NGS REMEDI ATI ON | S GREATEST FOR ALTERNATI VE 1 BECAUSE ALL
CONTAM NATED MATERI AL WOULD BE SOLI DI FIED IN THE PONDS. ALTERNATI VES 2 AND 3 WOULD CONTAI N THE
MATERI AL | N SEVERAL CONSOLI DATED UNI TS THAT WOULD REDUCE NMAI NTENANCE REQUI REMENTS AND Al D
PERVANENCE. THE PERVANENCE OF CAPPI NG | N-PLACE OR FLOCDI NG ( ALTERNATI VES 4 THROUGH 6) | S MJCH
MORE DEPENDENT ON THE CONTI NUED MAI NTENANCE OF THE CAP OR COVER

COVPLI ANCE W TH ARARS

ALL OF THE ALTERNATI VES WOULD COWPLY W TH MOST OF THE ARARS AND REPLACEMENT STANDARDS, EXCEPT
FOR SURFACE WATER ARARS. ALL OF THE ALTERNATI VES WOULD CONTRCL NON- PO NT SOURCE CONTAM NATI ON
FROM THE BYPASS, AND CONTRI BUTE TO OVERALL SURFACE WATER ARAR COVPLI ANCE. ALTERNATIVE 1, 2, AND
3+3A WOULD RESULT I N COVPLI ANCE W TH PO NT SQURCE DI SCHARGE ARARS FOR SURFACE WATER | N NORVAL
CONDI TI ONS, AND WOULD ENSURE COWVPLI ANCE UP TO 100 YEAR FLOOD FLOAS, BY TRAPPI NG THOSE FLOAS | N
FULL TREATMENT SYSTEMS. ALTERNATI VES 3 AND 4 WOULD RESULT | N COVPLI ANCE W TH PO NT SOURCE

DI SCHARCGE ARARS, BUT WOULD FULLY CAPTURE ONLY LI M TED FLOOD EVENTS, AND WOULD NOT ACHI EVE ARARS
COVPLI ANCE FOR SURFACE WATER DURI NG OTHER FLOCOD EVENTS. ALTERNATIVES 5 AND 6 WOULD NOT ACH EVE
COVPLI ANCE W TH PO NT SOURCE DI SCHARGE ARARS DURI NG CERTAI N TI MES, AND WOULD NOT ACH EVE

COWPLI ANCE W TH SURFACE WATER ARARS DURI NG CERTAI N FLOOD EVENTS. (ALTERNATIVE 7, THE NO ACTI ON
ALTERNATI VE, WOULD NOT ACH EVE COVPLI ANCE W TH ANY OF THE | DENTI FI ED ARARS. )

ALTERNATI VES 5 AND 6 WOULD NOT ACHI EVE COVPLI ANCE W TH FLOCDPLAI N MANAGEMENT REQUI REMENTS.
ALTERNATI VES 1, 2, 3+3A, AND 4 WOULD COWPLY W TH THESE ARARS.

TABLE 5 SUMVARI ZES EACH ALTERNATI VE' S COVPLI ANCE W TH FEDERAL AND MONTANA ARARS. A COWPLETE
LI ST OF ARARS | S FOUND | N ATTACHMVENT 1.



LONG TERM EFFECTI VENESS AND PERVANENCE

THE RESI DUAL RI SKS THAT WOULD REMAI N AFTER | MPLEMENTATI ON OF EACH OF THE ALTERNATI VES | NCREASE
FROM ALTERNATI VE 1 THROUGH THE NO- ACTI ON ALTERNATI VE (ALTERNATI VE 7), WHI CH | NVOLVES THE
GREATEST RESI DUAL RI SK. ALTERNATI VE 1 WOULD RESULT I N THE LEAST RESI DUAL RI SK BECAUSE THE
MEASURES | T | NCLUDES TO ELI M NATE OR CONTAIN THE Rl SKS ARE MORE COWVPREHENSI VE THAN ANY OF THE
OTHER ALTERNATIVES. TH S IS PRIMARILY THE CASE I N REGARDS TO THE POND BOTTOM SEDI MENTS AND THE
TAI LI NGS AND CONTAM NATED SO LS. ALTERNATIVE 1 IS THE ONLY ALTERNATI VE TO | NCLUDE TREATMENT
(SCLI DI FI CATION) OF THESE MATERI ALS.

ALTHOUGH ALTERNATI VE 2 WOULD NOT REDUCE THE RESI DUAL RI SK TO THE SAME Rl SK LEVEL AS ALTERNATI VE
1, I'T WOULD PROTECT THE PONDS FROM THE THREAT OF FAI LURE TO A GREATER EXTENT THAN THE REMAI NI NG
ALTERNATI VES, AND I T WOULD REMOVE THE MAJORI TY OF THE CONTAM NATED SO LS AND TAI LI NGS FROM THE
SITE. THE RESIDUAL RI SK | N ALTERNATI VE 2 RESULTS FROM THE PRESENCE OF THE UNTREATED POND BOTTOM
SEDI MENTS ONSI TE.

ALTERNATI VES 3 THROUGH 6, IN TURN, CONTAIN A SLIGHTLY H GHER LEVEL OF RESI DUAL RI SK FROM THE
POND BOTTOM SEDI MENTS BECAUSE THE POND BERVS WOULD BE PROTECTED AGAI NST ONLY A FRACTION CF A
PMF, RATHER THAN A FULL PMF (ALTERNATI VE 2). HOWEVER THE PROBABI LI TY OF A CATASTROPH C FAI LURE
OF THE POND BERVS DURI NG A FLOOD WOULD STILL BE SMALL BECAUSE THE LI KELI HOCD COF EVEN A 0.2 PMF
IS QUTE SMALL. (NO SPECI FI C RETURN | NTERVALS ARE ASSCCI ATED W TH PROBABLE MAXI MUM FLOCDS,
THOUGH THEI R PROBABI LI TY OF OCCURRENCE |'S ONLY ONCE | N SEVERAL THOUSAND YEARS.) ALTERNATIVE 7,
VWH CH WOULD NOT FURTHER STABI LI ZE THE POND BERM5, WOULD CARRY THE GREATEST RESI DUAL RI SK COF
FLOOD DAVAGE TO THE PONDS. THE EXTENT AT ENVI RONVENTAL DAME THAT WOULD RESULT FROM A POND

FAI LURE WOULD ALSO | NCREASE OVER TI ME W TH ALTERNATI VE 7 BECAUSE OF THE CONTI NUED DEPCSI TI ON OF
SEDI MENTS W THI N THE POND.

ALTERNATI VES 1 AND 2, AND 3+3A WOULD CARRY THE LEAST RESI DUAL RI SK RESULTI NG FROM SURFACE WATER
AND GROUNDWATER CONTAM NATI ON.  BOTH ALTERNATI VES | NCLUDE MEASURES TO TREAT BASI CALLY ALL FLONS
LESS THAN A 100- YEAR FLOOD PASSI NG THROUGH CR FROM THE SYSTEM  SURFACE WATER FLOAS UP TO A
100- YEAR FLOCD FLOWWOULD BE DETAI NED AND TREATED FOR SUSPENDED SCLI DS AND DI SSOLVED METALS.
ONLY FLOAS GREATER THAN 100- YEAR FLOOD FLOW WOULD PASS THROUGH THE SYSTEM UNTREATED.

THE RESI DUAL RI SKS ASSCCI ATED W TH CONTAM NATED SURFACE WATER | NCREASE W TH EACH OF THE

REVAI NI NG ALTERNATI VES.  ALTERNATI VES 3 AND 4, ALTHOUGH TREATI NG MOST FLOAS | N AN UPGRADED
TREATMENT SYSTEM | NCLUDE ONLY SUSPENDED SOLI DS TREATMENT FOR FLOWNS BETWEEN 600 AND 4, 000 CFS
THAT EXCEED 2, 000 ACRE- FEET. ALTERNATIVES 5 AND 6 RETAIN THE CURRENT POND SYSTEM W TH A FEW
MODI FI CATI ONS AND WOULD ONLY ALLOW DI SSOLVED METALS TREATMENT I N THE PONDS FOR FLOWS UP TO 210
CFS BECAUSE OF THE CAPACI TY LI M TATIONS OF POND 2. FOR ALTERNATI VE 5, FLOAS BETVEEN 210 AND
4,000 CFS WOULD BE TREATED FOR SUSPENDED SOLI DS I N THE UPSTREAM SETTLI NG BASIN. UP TO 2, 000
ACRE- FEET OF THE FLOW WOULD BE RETAI NED AND COULD BE METERED SLOALY | NTO THE PONDS FOR DI SSOLVED
METALS TREATMENT, |F REQUI RED. THE MODI FI CATI ON OF THE CURRENT POND SYSTEM | N ALTERNATI VES 5
AND 6 ALSO WOULD NOT ADDRESS THE PRCBLEM OF POTENTI AL SHORT- CI RCUI TI NG | N THE PONDS.

SHORT- Cl RCUI TI NG DECREASES THE EFFECTI VENESS OF THE PONDS. ALTERNATI VE 6, WH CH DOES NOT

I NCLUDE ANY TREATMENT FOR FLOAS GREATER THAN THE CURRENT CAPACI TY OF THE TREATMENT SYSTEM (210
CFS), MAY EVENTUALLY RESULT | N THE RECONTAM NATI ON OF THE BYPASS AND THE AREA BELOW POND 1.

WATER QUALI TY STANDARDS FOR AMBI ENT AND PO NT SOURCE DI SCHARGES SHOULD BE MET FOR ALL FLOAS UP

TO AT LEAST 1- YEAR FLOOD FOR ALTERNATI VES 1,2, AND 3+3A. ALTERNATI VES 3 AND 4 MAY EXCEED THESE
WATER QUALI TY STANDARDS DURI NG FLOAS ABOVE 600 CFS. ALTERNATIVES 5, 6, AND 7 WOULD EXPERI ENCE

MORE FREQUENT VI OLATI ONS AND VI CLATI ONS AT LONER FLOANS THAN ALTERNATI VES 1 THROUGH 4.

BOTH OF THE GROUNDWATER TREATMENT ACTI ONS SHOULD BE ABLE TO MEET THE APPROPRI ATE TREATMENT
STANDARDS I N THE LONG TERM  HOAEVER, PUWPI NG THE COLLECTED GROUNDWATER TO POND 3 FOR TREATMENT
(ALTERNATI VES 1 THROUGH 4) WOULD REQUI RE LESS STARTUP EFFORT AND LESS LONG TERM CPERATI ON AND
MAI NTENANCE. THE WETLAND SYSTEM ( ALTERNATI VES 5 AND 6) WOULD REQUI RE PERI ODI C MAI NTENANCE

ANDY OR REPLACEMENT OF VECETATI ON, AND MORE | NTENSI VE CARE DURI NG W NTER MONTHS THAN THE PUMPI NG
OPTION. THE ADDI TI ON OF THE WETLANDS WOULD ALSO RESULT | N THE EVENTUAL RECONTAM NATI ON OF

SO LS, SEDI MENTS, AND GROUNDWATER I N THE TREATMENT AREA, WH CH MAY REQUI RE FUTURE REMEDI ATI ON
DURI NG SYSTEM CLOSURE.

THE OPERATI ON AND MAI NTENANCE REQUI REMENTS FOR ALL OF THE ACTI ON ALTERNATI VES WOULD BE FAI RLY
CONSTANT, BECAUSE MOST OF THE REQUI REMENTS WOULD BE RELATED TO THE WATER TREATMENT SYSTENS.



ALTERNATI VES 1 AND 2 WOULD REQUI RE SOVEWHAT GREATER OPERATI ON AND MAI NTENANCE THAN ALTERNATI VES
3, 4, 5 AND 6 WTH RESPECT TO THE REQUI REMENTS CF THE UPSTREAM FLOOD | MPOUNDMENT.  ALTERNATI VES
3, 4, AND 5 WOULD HAVE LESS SUBSTANTI AL OPERATI ON AND MAI NTENANCE REQUI REMENTS ASSCCI ATED W TH
THE UPSTREAM SETTLI NG BASIN.  ALTERNATI VE 3+3A WOULD NOT | NVOLVE OPERATI ON AND MAI NTENANCE OF A
SEPARATE FLOCOD DETENTI ON BASI N.  ALTERNATI VE 6 WOULD REQUI RE THE PERI CDI C REMOVAL OF TAI LI NGS
FROM THE BYPASS. ALTERNATIVES 5 AND 6 | NCLUDE A VETLANDS TREATMENT SYSTEM THAT WOULD REQUI RE
SOVE OPERATI ON AND MAI NTENANCE.  ALTERNATI VES 3 THRQUGH 5 | NCLUDE ONSI TE CAPPI NG CF CONTAM NATED
MATERI AL.  MAI NTENANCE OF THE CAP(S) WLL ALSO | NCREASE THE OPERATI ON AND MAI NTENANCE

REQUI REMENTS. ALTERNATI VE 3, WH CH WOULD CONSCOLI DATE THE CONTAM NATED MATERI AL UNDER A SI NGLE
RCRA- COVPLI ANT CAP, WOULD HAVE LESS MAI NTENANCE REQUI REMENTS THAN THE ALTERNATI VES THAT WOULD
CAP THE MATERI AL | N PLACE. FLOODI NG THE CONTAM NANTS (ALTERNATI VE 6) WOULD POTENTI ALLY HAVE THE
GREATEST MAI NTENANCE COSTS WH LE OFFERI NG THE LEAST PROTECTI ON.

MONI TORI NG REQUI REMENTS WOULD BASI CALLY BE THE SAME FOR ALL ALTERNATIVES, LIM TED TO ENSURI NG
CONFORVANCE W TH SURFACE AND GROUNDWATER STANDARDS.  NO MONI TORI NG ABOVE THE CURRENT MPDES
MONI TORI NG REQUI REMENTS WOULD BE ADDED W TH ALTERNATI VE 7, NO ACTI ON.

REDUCTION OF TOXICI TY, MOBILITY, AND VOLUME THROUGH TREATMENT

ALTERNATIVE 1 IS THE ONLY ALTERNATI VE TO USE TREATMENT | N THE REMEDI ATI ON OF POND BOTTOM

SEDI MENTS AND CONTAM NATED SO LS AND TAILINGS. TH S TREATMENT WOULD REDUCE THE MOBI LI TY OF
THESE MATERI ALS BY SCLI DI FYI NG THE SEDI MENTS I N PLACE. | T WOULD ALSO DECREASE THE POTENTI AL FOR
LEACH NG METALS FROM THE SEDI MENT. A DRAWBACK TO THE I N SI TU SCLI DI FI CATI ON PROCESS |S THAT I T
WOULD SUBSTANTI ALLY | NCREASE THE TOTAL VOLUVE OF THE POND BOTTOM MATERI AL.  APPROXI MATELY 2

CuBI C YARDS COF SCLI DI FI CATI ON AGENTS WOULD HAVE TO BE ADDED TO EVERY 1 YARD OF SEDI MENTS TREATED
IN THE WET PORTI ONS OF THE PONDS, THUS TRI PLI NG THE VOLUVE OF THE SEDI MENTS | N THESE AREAS.

THE REMAI NI NG ACTI ON ALTERNATI VES WOULD CONTAI N BUT WOULD NOT TREAT THE POND BOTTOM SEDI MENTS.
THE CONTAI NVENT ACTI ONS WOULD REDUCE THE SEDI MENTS' MOBILITY TO A LESSER EXTENT THAN ALTERNATI VE
1 BECAUSE THEY STABI LI ZE THE CONTAI NMENT STRUCTURES BUT NOT THE MATERI AL | TSELF. THE CONTAI NVENT
ACTI ONS WOULD NOT AFFECT THE TOXICI TY OR VOLUME OF THE MATERIAL. ALTERNATI VE 2 | NCLUDES THE
MOST STRI NGENT OF THE CONTAI NMVENT ACTI ONS, STABI LI ZI NG THE EXI STI NG POND BERVS AGAI NST THE
LARCGEST EXPECTABLE FORCES, A PROBABLE MAXI MUM FLOOD AND AN MAXI MUM CREDI BLE EARTHQUAKE. THE
REMAI NI NG ACTI ON ALTERNATI VES WOULD LIM T THE MBI LI TY OF THE POND BOTTOM MATERI AL DURI NG EVENTS
UP TO A FULL MAXI MUM CREDI BLE EARTHQUAKE AND A FRACTI ON OF A PROBABLE MAXI MUM FLOOD. THE

NO- ACTI ON ALTERNATI VE WOULD NOT AFFECT THE TOXICI TY, MOBILITY, OR VOLUME OF THE POND BOTTOM
MATERI AL.

REMEDI ATI ON CPTI ONS PROPCSED FOR THE TAI LI NGS AND CONTAM NATED SO LS ALSO VARY | N THEI R
EFFECTI VENESS | N LI M TI NG THE FUTURE MOBI LI TY OF THE MATERI AL. THROUGH CFFSI TE DI SPCSAL OF A
MAJORI TY OF THESE MATERI ALS, ALTERNATI VE 2 REMOVES THE THREAT OF REMOBI LI ZATI ON AT THE SI TE,
ALTHOUGH THE MATERI AL WOULD CONTI NUE TO EXI ST | N AN UNTREATED STATE AT A SEPARATE SI TE.
ALTERNATI VE 3 OFFERS THE BEST ONSI TE REDUCTI ON | N MOBI LI TY THROUGH CONSCLI DATI ON FOLLOWED BY
CONTAI NVENT UNDER A RCRA- EQUI VALENT CAP. ALTERNATI VE 3+3A | NCORPCRATES TAI LI NGS AND

CONTAM NATED SO LS DI SPCSAL | N PONDS 1 AND 3 UNDER A PROTECTI VE SO L COVER, REVECGETATED W TH
NATI VE GRASSES. ALTERNATI VES 4 AND 5 WOULD ALSO REDUCE THE MOBILITY OF THE MATERI AL, ALTHOUGH
NOT TO THE SAME EXTENT AS ALTERNATI VE 3. ALTERNATI VE 3+3A AND 6 WOULD NOT GREATLY REDUCE THE
MOBI LI TY OF THE CONTAM NATED TAI LI NGS AND SO LS THAT WOULD BE FLOCDED, ALTHQUGH THEY WOULD
REDUCE THE THREAT OF DI RECT CONTACT.

ALL OF THE ACTI ON ALTERNATI VES | NCLUDE TREATMENT TO REDUCE THE TOXI I TY OF THE SURFACE WATER TO
SOME DEGREE. THE ALTERNATI VES DI FFER I N THE AMOUNT AND LEVEL OF TREATMENT. ALTERNATIVES 1 AND
2, AND 3+3A | NCLUDE TREATMENT TO REDUCE THE TOXI CI TY OF CONTAM NATED WATER FOR ALL FLOW

CONDI TIONS UP TO A 100- YEAR FLOOD. FLOWS ABOVE THE 100- YEAR FLOOD FLOW WOULD BYPASS THE SYSTEM
UNTREATED.

THE REMAI NI NG ALTERNATI VES REDUCE THE TOXI CI TY OF THE SURFACE WATER TO A LESSER EXTENT. FOR
ALTERNATI VES 3 AND 4, ONLY FLOAS BELOW 600 CFS AND 2, 000 ACRE- FEET OF FLOANS ABOVE 600 CFS WOULD
BE TREATED I N THE POND SYSTEM FOR SUSPENDED SCLI DS AND DI SSOLVED METALS. FLOAS BETWEEN 600 AND
4,000 CFS WOULD BE TREATED FOR SUSPENDED SOLI DS ONLY IN THE UPSTREAM | MPOUNDMENT.  ALTERNATI VES
5 AND 6 RETAIN THE PRESENT POND SYSTEM W TH A FEW MODI FI CATI ONS TO | MPROVE TREATMENT.

ALTERNATI VE 5 | NCLUDES A SETTLI NG BASI N TO CONTAIN UP TO 2, 000 ACRE- FEET AND TREAT FLOAS BETWEEN
210 AND 4,000 CFS FOR SUSPENDED SOLI DS. FLOAS ABOVE 210 CFS WOULD NOT BE TREATED FOR DI SSOLVED



METALS. ALTERNATIVE 6 DOES NOT | NCLUDE ANY TREATMENT FOR FLOAS GREATER THAN THE CAPACI TY OF THE
CURRENT POND TREATMENT, 210 SYSTEM

SHORT- TERM EFFECTI VENESS

MOST OF THE COVPONENTS OF THE ACTI ON ALTERNATI VES WOULD TAKE 2 TO 3 YEARS TO COWPLETE. THE
COVPONENTS ARE SI M LAR FOR THE MOST PART, VARYING PRIMARILY IN SIZE OR LAYQUT. THE

SCOLI DI FI CATI ON OF THE POND BOTTOM SEDI MENTS IS AN EXCEPTION TO THIS. ALTERNATI VE 1 WOULD

REQUI RE APPROXI MATELY 17 YEARS TO COWPLETE BECAUSE OF THE LARCE VOLUME OF SO LS AND SEDI MENTS TO
BE SCLIDI FIED. ALTHOUGH THE STABILITY OF THE SEDI MENTS WOULD | NCREASE DURI NG THE SOLI DI FI CATI ON
PROCESS, | T WOULD STILL TAKE A SUBSTANTI ALLY LONGER TI ME TO REACH COWPLETE PROTECTI ON FROM
ALTERNATI VE 1 THAN FROM ANY OF THE OTHER ALTERNATI VES.

THE WETLANDS TREATMENT SYSTEM | NCLUDED AS PART OF ALTERNATIVES 5 AND 6 MAY NEED UP TO 5 YEARS
STARTUP TI ME TO REACH THE DESI GN OBJECTI VES OF THE SYSTEM TH'S TIME |'S NEEDED TO ESTABLI SH
PLANT SPECIES I N THE SYSTEM I N ORDER TO REALI ZE EFFECTI VE TREATMENT. NONE CF THE OTHER
TREATMENT COMPONENTS | NCLUDED W TH THE ALTERNATI VES WOULD REQUI RE AN EXTENDED STARTUP PERI OD,
THOUGH OPTI M ZI NG OPERATI ON CF A MODI FI ED OR NEW POND TREATMENT SYSTEM MAY REQUI RE A FULL YEAR
OR MORE OF OPERATI ONAL EXPERI ENCE.

ALTERNATI VE 2 WOULD HAVE SUBSTANTI AL | MPACTS ON THE AREA, BY CAUSI NG TRUCKS CARRYI NG
CONTAM NATED SO LS TO TRAVEL ON PUBLI C ROADS.

NONE OF THE ACTI ON ALTERNATI VES ARE EXPECTED TO SUBSTANTI ALLY AFFECT THE COVWUN TY OF WARM

SPRI NGS DURI NG REMEDI ATI ON.  LOCAL RELEASES OF METAL- CONTAM NATED TAI LI NGS OR DUST WOULD LI KELY
OCCUR DURI NG CONSTRUCTI ON WORK CARRI ED QUT | N CONTAM NATED AREAS, BUT SUCH RELEASES WOULD BE

M N M ZED BY DUST CONTROL TECHNI QUES AND WOULD NOT BE EXPECTED TO AFFECT THE COVMWUNITY. THERE
I'S ALSO THE POTENTI AL FOR SHORT- TERM VI CLATI ONS OF THE WATER QUALI TY STANDARDS AT THE COVPLI ANCE
PO NT AS A RESULT OF REMEDI ATI ON WORK | N CR ADJACENT TO THE BYPASS AND STREAM BEDS. THOSE

VI CLATI ONS WOULD DI FFER SOVEWHAT BETWEEN ALTERNATI VES AND COULD BE M NI M ZED THROUGH USE CF

SEDI MENTATI ON BARRI ERS AND SEDI MENTATI ON PONDS.

CONSTRUCTI ON CONTRACTCORS WOULD NEED PROTECTI ON AGAI NST DERVAL AND RESPI RATCRY EXPOSURE TO THE
TAI LI NGS WHI LE WORKI NG | N CONTAM NATED AREAS. DERVAL THREATS COULD BE CONTROLLED USI NG

LONG SLEEVE PROTECTI VE CLOTHI NG, AND | NHALATI ON THREATS COULD BE CONTRCLLED USI NG APPRCPRI ATE
DUST OR FACE MASKS. HEALTH RI SKS TO CPERATI ON AND MAI NTENANCE WORKERS WOULD BE SUBSTANTI ALLY
LESS THAN FOR SUCH WORKERS UNDER THE EXI STI NG CONDI TI ONS ( SEE THE PHEA, APPENDI X A OF THE WARM
SPRINGS PONDS CPERABLE UNI T FEASI BI LI TY STUDY). THESE RI SKS WOULD BE SI M LAR FOR ALL

ALTERNATI VES.

PLANNI NG FCR ALL REMEDI ATI ON ACTI VI TI ES WOULD HAVE TO CONSI DER POTENTI AL | MPACTS TO A PAIR CF
BALD EAGLES, WH CH ARE PROTECTED UNDER THE ENDANGERED SPECI ES ACT, THAT HAVE PREVI QUSLY NESTED
WTH N THE OPERABLE UNIT. THE EAGLES ARE NOT CURRENTLY NESTI NG WTHI N THE OPERABLE UNI T BUT
THEY CONTI NUE TO USE THE PONDS AS A FOOD SOURCE DURI NG THE SUMVER MONTHS. ONLY ALTERNATI VE 1
WOULD SUBSTANTI ALLY AFFECT THI S FOCD SCQURCE. | F THE EAGLES RETURN TO NESTI NG | N THE AREA
SURROUNDI NG THE PONDS, STEPS WOULD BE REQUI RED TO M NI M ZE ANY | MPACT RESULTI NG FRCM

CONSTRUCTI ON.  THI' S WOULD BE DONE DURI NG PRQJIECT PLANNI NG | N THE DESI GN AND CONSTRUCTI ON PHASE CF
REMEDI ATI ON. W TH ATTENTI ON TO THE NECESSARY CONTRCOLS, ADVERSE | MPACTS TO THE EAGES CAN LI KELY
BE AVO DED. TH S WOULD BE TRUE FOR ALL SEVEN OF THE ACTI ON ALTERNATI VES.

ENVI RONMVENTAL | MPACTS TO THE OPERABLE UNI T WOULD BE GREATEST FOR ALTERNATI VE 1 BECAUSE OF THE I N
SI TU SCLI DI FI CATI ON PROCESS PROPCSED FOR THE EXI STI NG PONDS.  SCLI DI FI CATI ON OF THE EXI STI NG
PONDS WOULD ALTER SEVERAL HUNDRED ACRES CF LAND THAT | S CURRENTLY WETLAND W LDLI FE HABI TAT.

PRI OR TO SCLI DI FI CATI ON, THE PONDS WOULD BE DRAI NED, ABOUT 17 YEARS LATER, FOLLOW NG

SCOLI DI FI CATI ON AND COVERI NG WTH SO L AND VECGETATI ON, THEY WOULD BE LEFT AS DRY, VEGETATED
TERRESTRI AL HABI TAT. SOME OF THE LOST OPEN-WATER HABI TAT WOULD BE REPLACED BY THE NEW TREATMENT
POND, WH CH WOULD BE CONSTRUCTED UPSTREAM CF THE PRESENT PONDS. THE NEW FLOOD | MPOUNDMVENT POND,
ALTHOUGH NOT TYPI CALLY CONTAI Nl NG WATER, WOULD PERVANENTLY REMOVE APPROXI MATELY 1, 000 ACRES COF
RANCELAND FROM USE, BRI NG NG THE TOTAL ACREAGE AFFECTED BY THI S ALTERNATI VE TO APPROXI MATELY
2,250 ACRES.

THE REMAI NDER OF THE ALTERNATI VES WOULD NOT SI GNI FI CANTLY AFFECT THE ENVI RONMENT | N AND AROUND
THE POND SYSTEM ON A LONG TERM BASI S, EXCEPT FOR THE LOSS OF WETLANDS I N POND 1 AND THE EFFECTS



OF THE UPSTREAM | MPQUNDIVENTS. THE FLOOD | MPOUNDMVENT, AS DI SCUSSED ABOVE, WOULD AFFECT

APPROXI MATELY 1, 000 ACRES. THE SVALLER SETTLI NG BASI N ( ALTERNATI VES 3 THROUGH 5) WOULD AFFECT
APPROXI MATELY 500 ACRES. ALTERNATIVES 2 THROUGH 6 (EXCEPT 3+3A) WOULD AFFECT THE LOCAL

ENVI RONMVENT DURI NG | MPLEMENTATI ON AS A RESULT OF CONSTRUCTI ON ACTIVITIES. THESE ALTERNATI VES
WOULD AFFECT THE SURROUNDI NG W LDLI FE HABI TAT W TH | NCREASED NO SE AND DUST LEVELS. SOVE HABI TAT
WOULD ALSO BE TEMPORARI LY DESTROYED AS A RESULT OF NECESSARY EARTHWORK.  THESE | MPACTS WOULD

LI KELY BE SHORT- LI VED AND THE AREAS RETURNED TO THEI R PRECONSTRUCTI ON CONDI TI ON FAI RLY QUI CKLY.

| MPLEMENTABI LI TY

FOR THE MOST PART, THERE IS NOT A GREAT DEAL OF DI FFERENCE I N THE | MPLEMENTABI LI TY OF THE SEVEN
ACTI ON ALTERNATI VES. MOST OF THE COMPONENTS PROPCSED AS PART CF THE ALTERNATI VES ARE

WELL- DEVELOPED TECHNOLOG ES, USED TO SQOVE EXTENT | N El THER THE HAZARDOUS WASTE, WATER OR
STANDARD Cl VIL ENG NEERI NG DI SCI PLI NES. THE TECHNI CAL FEASI Bl LI TY OF THESE COMPONENTS APPEARS
TO BE GOOD. THE EXCEPTI ONS ARE THE TWOD | NNOVATI VE COVPONENTS | NCLUDED AS PART OF A NUMBER OF
THE ALTERNATI VES: IN SI TU SCLI DI FI CATI ON, AND WETLANDS TREATMENT FOR METALS REMOVAL.

THE TECHNI CAL FEASI BILITY OF IN SI TU POND BOTTOM SOLI DI FI CATI ON ( ALTERNATI VE 1) 1S NOT KNOW FCR
CERTAIN AT THHS TIME. | T HAS BEEN USED W TH SUCCESS TO SQOLI DI FY MARSHLANDS FCR FCQUNDATI ON

STABI LI ZATI ON I N JAPAN, BUT | T HAS NOT BEEN USED EXTENS| VELY ON HAZARDOUS WASTE SI TES.
CONSEQUENTLY, I T HAS A GREATER RI SK OF | MPLEMENTATI ON DI FFI CULTI ES AND FAI LURE THAN ANY OF THE
OTHER MEDI A- SPECI FI C ACTI ONS PROPCSED FOR THE POND BOTTOM SEDI MENTS. | F I T FAILS TO ADEQUATELY
SCLI D FY THE POND BOTTOVS, FOR WHATEVER REASON, ADDI TI ONAL STABI LI ZATI ON OF THE POND BERVS (AS

I N ALTERNATI VES 2 THROUGH 6) WOULD BE NECESSARY.

VETLANDS TREATMENT ( ALTERNATI VES 5 AND 6) HAS BEEN USED W TH SOME SUCCESS FOR REMOVI NG METALS
LOADI NGS FROM ACI D M NE DRAI NAGE, AND I TS TECHNI CAL FEASI BILITY IS SOVEWHAT MORE DEFI NED THAN I N
SI TU SCLI DI FI CATI ON. HONEVER, BECAUSE EFFECTI VE TREATMENT RELI ES ON THE DEVELCPMENT OF A

RESI LI ENT LI VI NG ECOSYSTEM | N THE WETLAND, THE | MPLEMENTATI ON OF AN EFFECTI VE WETLAND COULD
PROVE DI FFl CULT ANDY OR TI ME CONSUM NG THE EFFECTI VENESS OF THE WETLANDS SYSTEM ALSO DEPENDS TO
SOME EXTENT ON THE WEATHER. A LARGE W NTER BUI LDUP OF | CE COULD RESULT I N SEVERE

SHORT- Cl RCUI TING | N THE WETLAND, DECREASI NG THE OBSERVED REMOVAL EFFECTI VENESS. THE TECHNI CAL
FEASI BI LITY OF THE OTHER GROUNDWATER TREATMENT COVPONENT. WH CH RELIES ON TREATMENT | N THE POND
SYSTEM (ALTERNATI VES 1-4), |S GREATER

THE TECHNI CAL FEASI BI LI TY OF THE REMAI NDER OF THE COVPONENTS WOULD BE ABOUT EQUAL. PROTECTI NG
THE POND BERVS AGAI NST A FRACTI ON OF A PMF (ALTERNATI VES 3-6) WOULD BE MORE FEASI BLE THAN
PROTECTI NG THE BERVE FROM A FULL PMF ( ALTERNATI VE 2) SI MPLY BECAUSE OF THE MAGNI TUDE OF THE
PRQJECT. THE SAME HOLDS TRUE FOR THE UPSTREAM SETTLI NG BASI N ( ALTERNATI VES 3, 4 AND 5) VERSUS
THE UPSTREAM FLOCD | MPOUNDMVENT (ALTERNATI VES 1 AND 2). BECAUSE THE SETTLI NG BASI N WOULD BE
SMALLER AND WOULD REQUI RE FEWER NMATERI ALS, | TS OVERALL FEASI BI LI TY WOULD BE GREATER

FROM AN ADM NI STRATI VE FEASI BI LI TY STANDPO NT, ALL OF THE ALTERNATI VES ARE ABQUT EQUAL. ALL
El GHT ALTERNATI VES ( NO- ACTI ON ALTERNATI VE | NCLUDED) WOULD REQUI RE COWPLI ANCE W TH DI SCHARGE
STANDARDS FOR WATER FROM THE TREATMENT SYSTEM I NTO THE CLARK FORK RI VER  THE DI SCHARGE
STANDARDS ARE MORE LI KELY TO BE MET FOR ALTERNATI VES 1 THROUGH 4 BECAUSE THEY | NCLUDE A MORE
COVPREHENSI VE UPGRADI NG OF THE TREATMENT SYSTEM THEY ARE NOT LI KELY TO BE MET W TH SUFFI Cl ENT
REGULARI TY UNDER ALTERNATI VES 5 THROUGH 7. ALTERNATI VE 2 WOULD REQUI RE CBTAI NI NG PERM TS FOR
OFF- SI TE DI SPOSAL.

ALTERNATI VES 1 THROUGH 5 ( EXCEPT ALTERNATI VE 3+3A) WOULD REQUI RE THE ACQUI SI TI ON OF 500 TO 1, 000
ACRES OF RANGELAND FOR CONSTRUCTI ON CF THE SETTLI NG BASIN OR THE UPSTREAM FLOOD | MPOUNDMENT.
BECAUSE LESS LAND | S NEEDED FOR THE SMALLER SETTLI NG BASI N, ALTERNATIVES 3, 4 AND 5 M GHT BE
EASI ER TO | MPLEMENT.

THE OFFSI TE DI SPOSAL CPTI ON, PROPGCSED FOR THE MAJORITY CF THE TAI LI NGS DEPCSI TS AND CONTAM NATED
SO LS AS PART OF ALTERNATIVE 2, WOULD BE MORE DI FFI CULT TO | MPLEMENT THAN THE REMAI NDER OF THE
CONTAM NATED SO LS CPTIONS.  REQUI RED PERM TS FCR CFF- SI TE DI SPCSAL WOULD HAVE TO BE OBTAI NED.
THE | NTERSTATE TRANSPORT COF UP TO 1.5 M LLI ON CUBI C YARDS OF UNTREATED WASTE WOULD BE

ADM NI STRATI VELY UNDESI RABLE FROM BOTH A TRANSPORTATI ON AND DI SPCSAL PO NT OF VIEW THE ONSI TE
DI SPCSAL OPTI ONS (ALTERNATIVES 1 AND 3-6) WOULD LI KELY BE EASI ER TO | MPLEMENT.



AN APPARENT LACK OF LOCALLY AVAI LABLE R PRAP WOULD FAVCOR THE ALTERNATI VES THAT REQU RE SVALLER
AMOUNTS OF THAT MATERI AL (E. G, ALTERNATIVES 3-6 OVER ALTERNATIVES 1 AND 2). HOAEVER,

ALTERNATI VE 3+3A UTI LI ZES SO LS CEMENT WH CH | NCORPORATES ON- SI TE MATERI ALS. THI S WOULD BE

SI GNI FI CANT ESPECI ALLY | F THE MATERI AL WOULD NEED TO BE QUARRI ED SPECI FI CALLY FCR

| MPLEMENTATI ON.  OTHER NMATERI ALS AND EQUI PMENT WOULD BE READI LY AVAI LABLE FOR CONSTRUCTI ON.  THE
IN SI TU SCLI DI FI CATI ON UNI' TS FOR ALTERNATI VE 1 WOULD REQUIRE UP TO 9 MONTHS FOR FABRI CATI ON, BUT
TH' S COULD BE | NCORPCRATED | NTO THE SCHEDULED | MPLEMENTATI ON W THOUT CAUSI NG UNFORESEEN DELAY.

cosT

THE COST COMPARI SONS ARE STRAI GHTFORWARD. COMPARI NG PRESENT WORTH COSTS, ALTERNATIVE 1 IS MOST
EXPENSI VE AND ALTERNATI VE 6 | S THE LEAST EXPENSI VE OF THE ACTI ON ALTERNATI VES. THE LONG

| MPLEMENTATI ON SCHEDULE MORE STRONGLY AFFECTS THE PRESENT WORTH COST FCR ALTERNATI VE 1 THAN DO
THE | MPLEMENTATI ON SCHEDULES OF THE OTHER ALTERNATI VES, WH CH ARE SHORTER  THE COSTS OF THE
ACTI ON ALTERNATI VES ARE LI STED IN TABLE 6, BOTH W TH AND W THOUT PRESENT WORTH CONSI DERATI ONS.

STATE ACCEPTANCE

THE STATE OF MONTANA, ACTI NG THROUGH THE DEPARTMENT OF HEALTH AND ENVI RONMENTAL SCI ENCES,
GENERALLY AGREES WTH TH S RECORD OF DECI SI ON. THE STATE HAS W THHELD CONCURRENCE ON TH S RECORD
OF DECI SI ON UNTI L EPA SELECTS CLEANUP ACTI ON LEVELS AND DETERM NES APPRCPRI ATE MEASURES FOR THE
CONTROL OF SO LS, SEDI MENTS AND TAI LI NGS ABOVE THOSE LEVELS WHI CH ARE NOT ADDRESSED BY TH S

ACTI O\

THE STATE AGREES WTH THE FI NAL ARARS LI ST. THE STATE IS PARTI CULARLY CONCERNED THAT THE PQ NT
SOURCE DI SCHARCE FROM THE WARM SPRI NGS PONDS REMAI N AS A REGULATED DI SCHARCE SUBJECT TO THE
MPDES PERM T REQUI REMENT.

COVMUNI TY ACCEPTANCE

COMMIUNI TY REACTI ON TO THE PROPCSED PLAN WAS VI GORQUS AND W DESPREAD ACROSS COMMUNI TIES I N THE
CLARK FORK RI VER BASIN. A FULL RESPONSE TO COMMENTS FROM THE COVMUNI TY AND FROM ARCO | S
CONTAI NED I N THE RESPONSI VENESS SUMVARY ATTACHED TO TH S RECORD COF DECI SI ON.

GENERALLY, THE COMMENTS FROM THE COVMUNI TY FELL | NTO THESE CATEGCRI ES:

. THE PROCESS FOR SELECTI NG A REMEDY SHOULD PROVI DE FOR ADDI TI ONAL AND EARLI ER
COMMUNI TY | NVOLVEMENT. | N RESPONSE EPA EXTENDED THE PUBLI C COMVENT PERI CD FOR THE
PROPOSED PLAN TO 90 DAYS, AND HAS HELD SEVERAL PUBLI C MEETI NGS, AND MEETI NGS W TH
I NTERESTED GROUPS OVER THE LAST YEAR EPA HAS | NI TI ATED SEVERAL ACTI VI TIES AT OTHER
OPERABLE UNI TS WTHI N THE CLARK FORK RI VER BASIN TO | NCREASE COVMUNI TY | NVOLVEMENT
I'N THE SUPERFUND PROCESS AT EARLI ER STAGES.

EPA WLL ALSO | NCLUDE COVMUNI TY | NVOLVEMENT | N THE PROCESS VH CH W LL ADDRESS FURTHER REMEDY
ACTI ON SELECTI ON AT THE WARM SPRI NGS PONDS.

. THERE WAS W DESPREAD OPPCSI TI ON TO THE CREATI ON CF AN ADDI TI ONAL UPSTREAM SETTLI NG
BASI N, PARTI CULARLY BY RESI DENTS COF CPPORTUNI TY AND ANACONDA. | N RESPONSE, EPA HAS
REEVALUATED THE PREFERRED ALTERNATI VE DESCRI BED | N THE PROPCSED PLAN, AND HAS
SELECTED ALTERNATI VE 3+3A, WH CH PROVI DES FOR FLOOD STORAGE W THI N EXI STI NG POND 3.

. MANY COMMENTS STRESSED THE NEED FOR FLOCD PROTECTI ON AND TREATMENT OF FLOCD FLONG
BEFORE WATER FROM THE OPERABLE UNI T ENTERS THE CLARK FORK RI VER I N RESPONSE, EPA
HAS REEXAM NED THE BERM STRENGTHENI NG ARAR, AND DETERM NED THAT A STANDARD OF
ONE- HALF OF THE PROCBABLE MAXI MUM FLOOD |'S NECESSARY FOR ALL BERVB W THI N THE
OPERABLE UNIT. I N ADDI TI ON, EPA HAS SELECTED A REMEDY WH CH WLL FULLY TREAT FLOMNS
ENTERI NG THE SYSTEM UP TO THE 100- YEAR FLOOD FLOWS BEFORE THAT WATER | S RELEASED
I NTO THE CLARK FORK RI VER

. MANY COMMENTS STRESSED THE NEED FOR PERVANENT REMEDI ES WHI CH UTI LI ZED TREATMENT OF
HAZARDQOUS SUBSTANCES FOUND AT THE SITE. | N RESPONSE, EPA CAREFULLY EXAM NED THE
| SSUE AND CONCLUDED THAT THE EXTENSI VE BERM STRENGTHENI NG AND CONTAM NANT COVER
REQUI REMENTS COF THE SELECTED REMEDY PROVI DE A PERVANENT REMEDY FOR THE SITE. THE



EPA NOTES THAT FLOODS OF M LL AND W LLOW CREEKS MAY NOT BE ALLOWED DO ENTER THE
PONDS AFTER THE BERVS ARE STRENGTHENED, AND THAT SI LVER BOW CREEK FLOCDS W LL ENTER
THE PONDS | N A SECURE AND CONTRCOLLED MANNER WHI CH W LL PREVENT RELEASES COF

CONTAM NANTS.

TREATMENT OPTI ONS AND COFF- SI TE DI SPOSAL OPTI ONS ARE NOT TECHNI CALLY FEASI BLE AT THI'S TI ME, OR
PRESENT NEGATI VE ASPECTS SUCH AS DESTRUCTI ON OF WETLANDS OR EXCESSI VE TRAFFI C, AND ARE EXTREMELY
EXPENSI VE | N RELATI ON TO THE BENEFI TS GAI NED. SUPERFUND REMEDI ES ARE REQUI RED TO BE COST
EFFECTI VE.

THE EPA WLL CONTI NUE TO EXAM NE TREATMENT OPTI ONS CAREFULLY AT OTHER OPERABLE UNI TS IN THE
CLARK FORK RI VER BASIN. THE EPA ALSO NOTES THAT THE FI NAL DETERM NATI ON FCR PONDS 2 AND 3 WLL
BE MADE AT A LATER DATE, WHEN SOURCES OF CONTAM NATI ON FROM UPSTREAM HAVE BEEN CLEANED UP AND
THE PONDS ARE NO LONGER NEEDED AS TREATMENT FACI LI TI ES.

#TSR
THE SELECTED REMEDY

AFTER EVALUATI NG ALTERNATI VES W TH RESPECT TO EACH OTHER AND THE NI NE REQUI RED CRI TERI A, THE EPA
AND MDHES HAVE | DENTI FI ED ALTERNATI VE 3+3A AS THE SELECTED REMEDY FOR TH S WARM SPRI NGS PONDS
OPERABLE UNIT RECORD COF DECI SI ON.  THE ACGENCI ES HAVE DETERM NED THAT ALTERNATI VE 3+3A | S THE
MOST EFFECTI VE OF THE ALTERNATI VES EVALUATED, OFFERS THE GREATEST POTENTI AL FCR BEI NG A
PERVANENT REMEDY, | S SUPPORTED BY THE PUBLIC AND | S COST EFFECTI VE. THE SELECTED REMEDY 1S AN

| NTERI M CLEANUP MEASURE THAT PROVI DES THE H GHEST DEGREE OF CERTAI NTY THAT I T WLL BE SUCCESSFUL
AND PERVANENT. THE FI NAL MEASURE OF THESE QUALI TI ES AWAI TS ADDI TI ONAL ACTI ONS AT TH S CPERABLE
UNIT AND CLEANUP DECI SI ONS UPSTREAM  THE COVPONENTS OF ALTERNATI VE 3+3A ARE AS FOLLOWE:

. ALLOWN THE PONDS TO REMAIN I N PLACE; PONDS 2 AND 3 WLL GCONTI NUE TO FUNCTI ON AS
TREATMENT PONDS UNTI L UPSTREAM SOURCES OF CONTAM NATI ON ARE CLEANED UP;

. RAI SE AND STRENGTHEN ALL POND BERMS ACCCRDI NG TO SPECI FIED CRITERIA, WH CH WLL
PROTECT AGAI NST DAM FAI LURE | N THE EVENT OF MAJOR EARTHQUAKES CR FLOCDS, AND
I NCREASE STCRAGE CAPACI TY OF POND 3 TO RECElI VE AND TREAT FLOAS UP TO THE 100- YEAR

FLOOD;

. CONSTRUCT NEW I NLET AND HYDRAULI C STRUCTURES TO PREVENT DEBRI S FROM PLUGE NG THE
POND 3 | NLET AND TO SAFELY ROUTE FLOWS | N EXCESS OF THE 100- YEAR FLOOD AROUND THE
PONDS;

. COMPREHENSI VELY UPGRADE THE TREATMENT CAPABI LI TY OF PONDS 2 AND 3 TO FULLY TREAT ALL

FLOAS UP TO 3,300 CUBI C FEET PER SECOND (100- YEAR PEAK DI SCHARGE) AND CONSTRUCT
SPI LLWAYS FOR RQUTI NG EXCESS FLOOD WATER | NTO THE BYPASS CHANNEL;

. REMOVE ALL REMAI NI NG TAI LI NGS AND CONTAM NATED SO LS FROM THE M LL- W LLOW BYPASS,
CONSCOLI DATE THEM OVER EXI STI NG DRY TAI LI NGS AND CONTAM NATED SO LS WTH N THE POND 1
AND POND 3 BERV5, AND PROVI DE ADEQUATE COVER NMATERI AL VHI CH W LL BE REVEGETATED.

. RECONSTRUCT THE M LL- W LLOW BYPASS CHANNEL AND ARMOR THE NORTH SQUTH BERVS OF ALL
PONDS TO SAFELY ROUTE FLOAS UP TO 70, 000 CUBI C FEET PER SECOND ( ONE- HALF OF THE
ESTI MATED PROBABLE NAXI MUM FLOCD) ;

. FLOOD (WET-CLOSE) ALL DRY PORTI ONS OF POND 2;

. CONSTRUCT | NTERCEPTI ON TRENCHES TO COLLECT CONTAM NATED GROUND WATER I N AND BELOW
POND 1 AND PUWP THE WATER TO POND 3 FOR TREATMENT;

. DEWATER VET PORTIONS OF POND 1 AND COVER AND REVECETATE (DRY-CLCSE) ALL AREAS W THI N
THE POND 1 BERMS;

. ESTABLI SH SURFACE AND GROUND WATER QUALI TY MONI TORI NG SYSTEMS AND PERFCRM ALL OTHER
ACTI VI TI ES NECESSARY TO ASSURE COVPLI ANCE W TH ALL APPLI CABLE OR RELEVANT AND
APPRCPRI ATE REQUI REMENTS;



. I MPLEMENT | NSTI TUTI ONAL CONTROLS TO PREVENT FUTURE RESI DENTI AL DEVELCPMENT, TO
PREVENT SWMM NG AND TO PREVENT CONSUMPTI ON OF FI SH BY HUVANS; AND

. DEFER, FOR NOT MORE THAN ONE YEAR AFTER THE EFFECTI VE DATE OF THI S DOCUMENT,
DECI SI ONS CONCERNI NG THE REMEDI ATI ON CF CONTAM NATED SO LS, TAILINGS, AND GROUND
WATER I N THE AREA BELOW POND 1, PENDI NG EVALUATI ON OF VARI QUS VET- AND DRY- CLOSURE
ALTERNATI VES AND A PUBLI C REVI EW

OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

ALTERNATI VE 3+3A REDUCES CR ELI M NATES THOSE RI SKS TO HUVAN HEALTH AND THE ENVI RONMENT AT THI S
OPERABLE UNIT WHI CH ARE WTH N THE SCOPE OF THI S RECORD OF DECI SI ON.

POND STABILITY | S ADDRESSED BY PROTECTI NG THE PONDS AGAI NST BOTH THE MAXI MUM CREDI BLE EARTHQUAKE
AND ONE- HALF OF THE PROBABLE MAXI MUM FLOOD. ONLY UNDER EXTREME FLOODI NG CONDI TI ONS WOULD THE
STABI LI TY OF THE POND BERVS BE | N QUESTI ON.  PROTECTI ON OF THE POND BERVS WOULD CONTI NUE FOR AS
LONG AS THE BERVS ARE PROPERLY MAI NTAI NED AND REPAI RED.

ALTERNATI VE 3+3A WLL | MPROVE SURFACE WATER QUALI TY BY COVPLETELY UPGRADI NG THE EXI STI NG POND
TREATMENT SYSTEM TO PROVI DE TREATMENT FOR ALL FLOAS UP TO 3,300 CFS OR 13, 000 ACRE- FEET ( THE
ESTI MATED PEAK FLOW AND VOLUME, RESPECTI VELY, OF THE 100- YEAR FLOOD), BY REMOVI NG TAI LI NGS FROM
ALONG THE BYPASS, AND BY RAI SING THE BERVS FOR PONDS 2 AND 3. POND 2 WLL BE I NCREASED IN
VCOLUME, REDUCI NG THE PROBLEM OF RESUSPENSI ON OF SEDI MENTS DURI NG H GH W NDS AND FLOW RATES.

W SH THE UPGRADED TREATMENT SYSTEM MOST OF THE SURFACE WATER QUALI TY VI OLATIONS, VWH CH NOW
OCCUR, SHOULD BE AVQO DABLE.

ALL FLOCD FLOAS UP TO 3,300 CFS WLL BE ROUTED THROUGH THE POND SYSTEM WHI CH WLL RESULT IN
REMOVAL OF THE MAJORI TY OF THE SUSPENDED PARTI CLES. THUS, ALTERNATIVE 3+3A WLL SUBSTANTI ALLY
REDUCE THE POTENTI AL FOR FUTURE RECONTAM NATI ON OF THE BYPASS BY SETTLED TAI LI NGS AND REDUCE THE
CONTI NUED TRANSPORT CF TAI LI NGS | NTO THE CLARK FORK Rl VER

CONTAM NATED GROUND WATER MOVI NG FROM THE SI TE WLL BE COLLECTED FROM POND 1 AND BELOW I T WLL
THEN BE PUVPED TO THE POND 3 | NLET FOR TREATMENT IN THE POND SYSTEM TH S WLL REDUCE THE

DI SCHARGE OF METALS LQOADI NG | NTO THE CLARK FORK Rl VER AND SHOULD ENABLE COVPLI ANCE W TH PRI MARY
MCLS FOR GROUNDWATER AT THE SELECTED COWVPLI ANCE PO NT.

DRY- CLOSURE CF POND 1, WHI CH | NCLUDES DEWATERI NG COVERI NG AND REVECETATI ON CF TAI LI NGS AND
CONTAM NATED SO LS, WLL EFFECTI VELY | SOLATE THEM FROM DI RECT CONTACT AND LIM T THEI R MOBI LI TY.
THE CAP WLL PROVI DE A BARRI ER AGAI NST | NGESTI ON, | NHALATI ON, AND RUNCFF. AS LONG AS THE CAP | S
MAI NTAI NED, THE MATERI AL WLL BE SAFE FROM RELEASES DUE TO EROCSI ON OF THE CAP. CAPPI NG THE
MATERI AL IN POND 1 WLL NOT, HOMEVER, REDUCE THE TOXIC TY, VOLUME, OR PERSI STENCE OF THE

MATERI AL.

FLOODI NG THE TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS I N THE DRY PORTIONS OF POND 2 W LL REDUCE
THE POTENTI AL FOR EXPOSURES TO THESE MATERI ALS, ALTHOUGH THE EXPCSED TAI LI NGS ABOVE POND 3 WLL
NOT BE ADDRESSED UNTI L FI NAL CLOSURE OF THE PONDS.

ALL OF THE COVPONENTS OF ALTERNATI VE 3+3A ARE TECHNI CALLY FEASIBLE. W TH THE APPRCPRI ATE DESI G\,
CONSTRUCTI ON, OPERATI ON, AND MAI NTENANCE, THE COVPONENTS OF ALTERNATI VE 3+3A WLL RELI ABLY
REDUCE THE RI SKS FOR WHI CH THEY ARE PRCPCSED. ANY | NCREASED RI SKS TO THE SURROUNDI NG

ENVI RONVENT AND COVMUNI TY DURI NG | MPLEMENTATI ON CAN BE KEPT TO A M NI MUM W TH APPROPRI ATE

CONTAI NVENT AND CONSTRUCTI ON SAFETY MEASURES.

COVPLI ANCE W TH ARARS

W THI N THE BOUNDARI ES DEFI NED BELOW ALTERNATI VE 3+3A SHOULD RESULT | N COVPLI ANCE WTH ALL THE
STATE AND FEDERAL ARARS | DENTI FI ED FOR THE WARM SPRI NGS PONDS OPERABLE UNIT.

THE ACTI ONS PROPCSED FOR ALTERNATI VE 3+3A MEET THE MONTANA ARARS FOR PROTECTI NG THE POND SYSTEM
AGAI NST ONE- HALF OF THE PROBABLE NMAXI MUM FLOOD AND THE MAXI MUM CREDI BLE EARTHQUAKE.  PROVI DI NG
FLOOD DETENTI ON WTH N THE POND SYSTEM AND THE UPGRADI NG OF THE POND TREATMENT SYSTEM SHOULD
RESULT I N EFFLUENT COVPLI ANCE W TH AMBI ENT AND PO NT SOURCE DI SCHARCGE SURFACE WATER QUALI TY
STANDARDS FOR ALL FLOAS UP TO 3, 300 CFS, THE ESTI MATED PEAK FLOW OF THE 100- YEAR FLOCD.



ALTERNATI VE 3+3A SHOULD COVPLY W TH MONTANA GROUND WATER STANDARDS, AND WOULD SATI SFY MONTANA' S
REQUI REMENTS FCOR FLOODPLAI N MANAGEMENT. EXCAVATI NG AND MOVI NG TAI LI NGS DEPCSI TS AND CONTAM NATED
SO LS FROM THE M LL- W LLOW BYPASS TO DRY PORTI ONS CF POND 3 PRI OR TO CAPPI NG WLL COWLY W TH
STATE AND FEDERAL SITING CRI TERI A FOR SCLI D AND HAZARDOUS WASTE DI SPOSAL AND CAN BE DONE SO AS
TO SELECTED RCRA REQUI REMENTS FOR CLOSURE OF A HAZARDQUS WASTE MANAGEMENT FACI LI TY.

FLOODI NG THE TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS IN POND 2 WLL REDUCE THE R SKS | DENTI FI ED
I'N THE PUBLI C HEATH AND ENVI RONMVENTAL ASSESSMENT AND MEET THE REMEDI AL CBJECTI VES ESTABLI SHED
FOR THE CPERABLE UNIT. A COVPLETE SUMVARY CF TH S ALTERNATI VE'S COWPLI ANCE W TH THE STATE AND
FEDERAL ARARS | S PRESENTED | N TABLE 5.

THE ACTI ONS PROPCSED I N ALTERNATI VE 3+3A COULD RESULT | N ADVERSE EFFECTS ON WETLANDS, ENDANGERED
SPECI ES, AND H STORI CAL RESOURCES. TO M Tl GATE THESE POTENTI AL | MPACTS, ADDI TI ONAL CONSULTATI ON
W TH STATE AND FEDERAL RESOURCE ACGENCI ES WLL BE REQUI RED DURI NG | MPLEMENTATI ON OF THI'S | NTERI M
REMEDY.

LONG TERM EFFECTI VENESS AND PERVANENCE

ALTERNATI VE 3+3A ADDRESSES ALL OF THE | DENTI FI ED RI SKS AT THE SI TE BY USI NG MEASURES | NTENDED TO
LIMT OR REMOVE THE R SKS. THE PRI MARY RI SK AT THE SITE, THE RELEASE CF 19 M LLI ON CUBI C YARDS
OF METAL- CONTAM NATED TAI LI NGS LOCATED | N THE TREATMENT PONDS, W LL BE ADDRESSED BY PROTECTI NG
THE POND BERMS AGAI NST FAI LURE DUE TO A FULL MAXI MUM CREDI BLE EARTHQUAKE AND ONE- HALF OF THE
PROBABLE MAXI MUM FLOOD. THI'S WLL ADDRESS THE THREAT OF POND FAI LURE IN ALL BUT EXTREME CASES
AND THI S ASPECT OF THE REMEDY | S PERVANENT AND EFFECTI VE OVER THE LONG TERM

RESI DUAL RI SKS WLL RESULT FROM THE CONTI NUED EXI STENCE OF THE 19 M LLION CuUBI C YARDS CF

SEDI MENTS AND SLUDGE | N THE POND SYSTEM ALTHOUGH THOSE RI SKS W LL BE REDUCED TO A LOW LEVEL.

THE SEDI MENTS I N THE PONDS MAY STILL BE RELEASED TO THE ENVI RONVENT | N El THER DI SSOLVED OR
SUSPENDED FORM UNDER EXTREME CONDI TIONS.  THI S | NCLUDES NOT ONLY THE SLUDGES PRESENTLY I N THE
PONDS, BUT ALSO ALL THE EXCAVATED SO LS AND TAI LI NGS FROM AROUND THE SI TE THAT WLL BE PLACED IN
POND 1 OR POND 3 PRI OR TO CAPPI NG

BECAUSE THE MATERI AL BENEATH THE CAP W LL BE UNTREATED, NMAI NTENANCE AND PER ODI C | NSPECTI ON COF
THE POND 1 AND POND 3 CAPS WLL BE NECESSARY. NMAI NTENANCE ACTIVI TIES WLL BE DI RECTED AT
PREVENTI NG ERCSI ON OR DETERI ORATI ON OF THE CAP. PERI ODI C | NSPECTI ON AND MAI NTENANCE OF THE
STABI LI ZED POND BERVS WLL ALSO BE NECESSARY TO ENSURE CONTI NUED PROTECTI ON.

CONTI NUED MAI NTENANCE COF THE GROUND WATER | NTERCEPTI ON AND PUWP SYSTEM W LL BE NECESSARY. BY
DRYI NG POND 1, RATHER THAN WET CLOSING I T, TH' S OPERATI ON NMAI NTENANCE PERI OD | S EXPECTED TO BE
SHORTER AND LESS COWPLI CATED.

REDUCTI ON OF TOXICI TY, MOBILITY, AND VOLUME, THROUGH TREATMENT

PROTECTI NG THE POND BERVS AGAI NST FAI LURE DUE TO A MAXI MUM CREDI BLE EARTHQUAKE AND ONE- HALF OF
THE PROBABLE MAXI MUM FLOCD W LL SUBSTANTI ALLY REDUCE THE POTENTI AL MOBI LI TY OF THE SLUDGES I N
THE PONDS, ALTHOUGH THI S WLL NOT AFFECT THEI R VOLUME, PERSISTENCE, OR TOXICITY. ONLY IN THE
EXTREME CASE OF FLOODI NG ABOVE THE DESI GN FLOODS FOR ALTERNATI VE 3+3A WOULD THE CURRENT

CONTAI NVENT OF THE POND BOTTOM SEDI MENTS BE AFFECTED.

ONSI TE DI SPOSAL OF EXCAVATED SO LS AND TAILINGS WTH N PONDS 1 AND 3, DESI GNED TO MEET SELECTED
RCRA REQUI REMENTS W LL REDUCE THE MOBILITY OF THOSE MATERI ALS AND W LL PREVENT DI RECT HUVAN
CONTACT. THE MATERIALS WLL BE TAKEN FROM CURRENTLY EXPOSED AREAS ALONG THE BYPASS. THE

TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS IN POND 2 WLL BE COVERED BY WATER, BUT THE NATURALLY
DEPCSI TED TAI LI NGS ABOVE POND 3 WLL REMAIN EXPCSED UNTI L FINAL CLOSURE COF THE PONDS. THE POND
BOTTOM SEDI MENTS | N PONDS 2 AND 3 WLL REMAIN COVERED BY WATER BUT WLL NOTr BE COVPLETELY

| MMOBI LI ZED AGAI NST W ND AND WATER ACTI ON.

THE TOXIC TY, VOLUME, PERSI STENCE, AND PROPENSI TY TO Bl CACCUMULATE OF THE POND BOTTOM SEDI MENTS
AND THE TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS WLL NOT BE ALTERED BY THE PROPCSED ACTI ONS OF
ALTERNATI VE 3+3A. TO DATE, NO FEASI BLE TECHNOLOGY EXI STS WH CH W LL PROVI DE EFFECTI VE TREATMENT
OF WASTES PRESENT AT TH S OPERABLE UNIT.



THE FLOOD DETENTI ON CAPACI TY WLL ADDRESS THE THREAT RESULTI NG FROM FLOODS, THE TRANSPCRT OF
TAI LI NGS THROUGH THE SYSTEM AND | NTO THE CLARK FORK BASI N, BY ENSURI NG THAT ALL FLOAS THROUGH
THE REACH, UP TO THE 100- YEAR FLOOD, ARE AT LEAST TREATED FOR SUSPENDED SCLI DS.

FLOAS I N EXCESS OF 3,300 CFS WLL BYPASS THE POND SYSTEM AND NOT BE TREATED FOR ElI THER SUSPENDED
OR DI SSOLVED METALS. TH' S MAY LEAD TO SHORT- TERM WATER QUALI TY EXCEEDENCES | N THE EFFLUENT FROM
THE OPERABLE UNIT DURI NG HI GH FLOAS, BUT | T WLL PROBABLY NOT HAVE A LONG TERM | MPACT ON THE
OPERABLE UNIT.

SHORT- TERM EFFECTI VENESS

IT WLL TAKE APPROXI MATELY TWD CONSTRUCTI ON SEASONS TO PROTECT THE POND BERVS AGAI NST A MAXI MUM
CREDI BLE EARTHQUAKE AND ONE HALF OF THE PROBABLE MAXI MUM FLOOD. DURI NG THAT TI ME, THE

PROTECTI VENESS PROVI DED FOR THE DOMSTREAM COMMUNI TY OF WARM SPRI NGS AND THE ENVI RONMENT W LL
DECREASE. THE OVERALL LEVEL OF PROTECTI VENESS OF ALTERNATI VE 3+3A WLL NOT BE ATTAI NED UNTI L
CONSTRUCTI ON | S COWPLETED. THE POTENTI AL FOR | NCREASED R SK TO ElI THER THE COMWUNI TY OR THE

ENVI RONVENT DURI NG THE BERM STABI LI ZATI ON PROCESS |S LI M TED. REMEDI ATI ON CONTRACTORS MAY BE AT
RI SK FROM DI RECT CONTACT AND | NHALATI ON OF CONTAM NANTS DURI NG FOUNDATI ON EXCAVATI ON AND

ASSCCI ATED TASKS. THESE RI SKS WLL BE CONTROLLED BY USI NG PROTECTI VE EQUI PMENT AS NECESSARY.

RI SKS TO THE REMEDI ATI ON CONTRACTCORS W LL BE LI M TED TO STANDARD CONSTRUCTI ON RI SKS ASSCCI ATED
WTH SIM LAR PROJECTS. THE DI VERSI ON AND | NLET STRUCTURES W LL BE CONSTRUCTED I N THE

CONTAM NATED STREAM CHANNEL. PRECAUTI ONS W LL BE REQU RED TO AVA D EXCESSI VE ADDI Tl ONAL

CONTAM NATI ON OF THE CREEK FLOAS DURI NG CONSTRUCTI ON OF THESE FEATURES.

| MPLEMENTABI LI TY

PROTECTI NG THE POND BERVS AGAI NST A MAXI MUM CREDI BLE EARTHQUAKE AND ONE- HALF OF THE PROBABLE
MAXI MUM FLOCD | S FEASI BLE. THE CURRENT UNCERTAI NTI ES | NVOLVE THE EXI STENCE OF SU TABLE
FOUNDATI ON MATERI AL DOANSTREAM CF THE TCES OF THE EXI STI NG BERMS, THE NATURE OF THE UPSTREAM
SLOPES, AND THE ACTUAL VALUE OF THE NMAXI MUM CREDI BLE EARTHQUAKE. PRELI M NARY | NVESTI GATI ONS

I NDI CATE THAT THE BASE NMATERI AL BENEATH THE SURFACE SO LS WLL BE ADEQUATE, BUT THI S WLL HAVE
TO BE VER FI ED DURI NG THE DESI GN PHASE. THE MATERI ALS AND CONSTRUCTI ON OF THE UPSTREAM SLCPES,
AND THE MAXI MUM CREDI BLE EARTHQUAKE ALSO W LL HAVE TO BE DETERM NED DURI NG THE DESI GN PHASE.

A REVI SED MONTANA POLLUTI ON DI SCHARGE ELI M NATI ON SYSTEM PERM T TO DI SCHARGE WATER FROM THE
TREATMENT SYSTEM | NTO THE CLARK FORK RI VER WLL BE REQUI RED AND THE DI SCHARGE STANDARDS ARE
EXPECTED TO BE MET.

COVMIUNI TY AND STATE ACCEPTANCE

TH S REMEDY WAS DESI GNED TO MEET THE COVMUNI TY CONCERNS EXPRESSED DURI NG THE COMMENT PERI OD.
THE STATE HAS BEEN ACTI VELY | NVOLVED W TH THE DEVELOPMENT OF TH S ALTERNATI VE, AND GENERALLY
ACGREES WTH | TS SELECTI ON.

#SPA
SUMVARY COF THE PREFERRED ALTERNATI VE

I N SUMVARY, THE PREFERRED ALTERNATI VE SATI SFI ES THE STATUTORY PREFERENCE FOR REMEDI ES THAT
EMPLOY TREATMENT AS A PRI NCl PAL ELEMENT TO REDUCE THE TOXICI TY, MOBILITY, OR VOLUVE OF

CONTAM NATI ON AT THE SI TE TO THE NMAXI MUM EXTENT PRACTI CABLE. W TH THE COVPREHENS| VE UPGRADE OF
THE CURRENT POND TREATMENT SYSTEM BOTH SURFACE AND GROUND WATER W LL BE TREATED AND THEI R
TOXIC TY WLL BE REDUCED.

THE PREFERRED ALTERNATI VE WLL ATTAI N FEDERAL AND STATE REQUI REMENTS THAT ARE APPLI CABLE OR
RELEVANT AND APPROPRI ATE FOR THE SITE WTH M NOR EXCEPTI ONS: STATE AMBI ENT WATER CONCENTRATI ONS
OF TOXI C OR DELETERI QUS SUBSTANCES TO PROTECT PUBLI C HEALTH FROM | NGESTI ON OF CONTAM NATED WATER
AND FI SH FOR ARSENI C AND MERCURY REQUI RE A WAl VER BASED UPON TECHNI CAL | MPRACTABI LI TY AND UPCN
THE FACT THAT THIS IS AN I NTERI M REMEDY. THE ARSEN C STANDARD FOR WATER AND FI SH I NGESTION | S
2.2 NANOGRAMS PER LI TER AND THE MERCURY STANDARD | S 144 NANOGRAMS PER LITER  IT IS NOT

TECHNI CALLY FEASI BLE TO TREAT WATER TO THOSE LEVELS AT THIS TIME. | N ADDI TI ON, ARSENI C CANNOT
BE DETECTED AT 2.2 NANOGRAMS PER LI TER W TH SAMPLI NG AND DETECTI ON METHCDS CURRENTLY AVAI LABLE.
BECAUSE IT I'S NOT PGSSI BLE TO TREAT CR TO DETERM NE COVPLI ANCE W TH THESE STANDARDS, AND BECAUSE



TH S REMEDY |'S AN | NTERI M CLEANUP ACTI ON, THESE REQUI REMENTS ARE WAI VED. I N ADDI TI ON, SHOULD
THE AREAS W THI N THE POND BERVS BE CONSI DERED W THI N THE 100- YEAR FLOODPLAI N, REQUI REMENTS
PRCHI BI TI NG DI SPCSAL OF SOLI D WASTE W TH N THE FLOODPLAI N ARE HEREBY WAl VED.

BASED UPON THE | NFORVATI ON AVAI LABLE AT THI' S TI ME, THE STATE AND EPA BELI EVE THAT THE SELECTED
REMEDY W LL BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT, WLL COWPLY W TH FEDERAL AND
STATE ARARS, WLL BE COST- EFFECTI VE, AND WLL UTI LI ZE PERVANENT SOLUTI ONS AND TREATMENT
TECHNOLOG ES TO THE MAXI MUM EXTENT POSSI BLE., RECOGN ZI NG THE SCOPE OF THI' S | NTERI M CLEANUP
ACTI O\

#STD
STATUTCRY DETERM NATI ONS

UNDER THEI R LEGAL AUTHORI TI ES, THE EPA AND MDHES HAVE THE PRI MARY RESPONSI BI LI TY AT SUPERFUND

SI TES TO UNDERTAKE REMEDI AL ACTI ONS THAT ACHI EVE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.
I'N ADDI TI ON, SECTI ON 121 OF CERCLA ESTABLI SHES THAT, THE SELECTED REMEDI AL ACTI ON MJUST COWPLY

W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE ENVI RONVENTAL STANDARDS ESTABLI SHED UNDER FEDERAL
AND STATE ENVI RONMENTAL LAWS UNLESS A STATUTORY WAI VER IS JUSTI FI ED. THE SELECTED REMEDY ALSO
MJST BE COST- EFFECTI VE AND UTI LI ZE PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR
RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CAL. THE STATUTE ALSO | NCLUDES A
PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT PERMVANENTLY AND SI GNI FI CANTLY REDUCE THE
VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS WASTES AS THEI R PRI NCI PAL ELEMENT. THE FOLLOW NG
SECTI ONS DI SCUSS HOW THE SELECTED REMEDY MEETS THESE STATUTORY REQUI REMENTS.

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDI ES FOR THE VAR OQUS CONTAM NANT SOURCES ARE PROTECTI VE OF HUVAN HEALTH AND THE
ENVI RONMVENT, WTH N THE SCOPE OF THI S I NTERIM ACTI ON.  THEY WLL MEET THE ARARS | DENTI FI ED FOR
THE OPERABLE UNI T AND REDUCE THE RI SKS | DENTI FI ED I N THE PHEA TO ACCEPTABLE LEVELS.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

FEDERAL AND STATE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS HAVE BEEN DETERM NED. THE
SELECTED REMEDY W LL COVPLY W TH MOST APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS.
HOMNEVER, THREE CHEM CAL- AND LOCATI ON- SPECI FI C ARARS PERTAI NI NG TO WATER QUALI TY STANDARDS AND
POTENTI AL SCLI D WASTE DI SPCSAL REQUI REMENTS W LL BE WAI VED.

WAl VERS AND PROMULGATED STANDARDS

FEDERAL LAW RECOGNI ZES THERE MAY BE | NSTANCES | N WHI CH ARARS CANNOT BE MET W TH RESPECT TO
REMEDI AL ACTIONS ONSI TE. I T, THEREFORE, | DENTIFIED Sl X Cl RCUVSTANCES UNDER WH CH ARARS MAY BE
WAl VED. HOWEVER, OTHER STATUTCRY REQUI REMENTS -- SPECI FI CALLY, THE REQUI REMENT THAT REMEDI ES BE
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT-- CANNOT BE WAI VED. WAI VERS OCCUR AS THE

EXCEPTI ON, NOTI THE RULE. WAl VERS ARE APPRCPRI ATE | F:

. THE REMEDI AL ACTI ON SELECTED |'S AN | NTERI M REMEDY AND ONLY PART OF A TOTAL REMEDI AL
ACTI ON THAT WLL ATTAI N ARARS.

. COWVPLI ANCE W TH ARARS AT THE SI TE WOULD RESULT | N GREATER RI SK TO HUVAN HEALTH AND
THE ENVI RONVENT THAN ALTERNATI VE OPTI ONS.

. COVPLI ANCE W TH ARARS | S TECHNI CALLY | MPRACTI CABLE, FROM AN ENG NEERI NG PERSPECTI VE.

. THE REMEDI AL ACTI ONS SELECTED W LL ATTAI N AN EQUI VALENT STANDARD OF PERFORVANCE,
ALTHOUGH ARARS ARE NOT MET.

. W TH RESPECT TO STATE ARARS, THE STATE HAS NOT CONSI STENTLY APPLIED ARARS I N SI M LAR
Cl RCUMBTANCES AT OTHER REMEDI AL ACTI ONS W THI N THE STATE.

. IN THE CASE OF FUND- FI NANCED REMEDI AL ACTI ONS, FI NANCI AL RESTRI CTI ONS W THI N THE
SUPERFUND PROGRAM REQUI RE FUND- BALANCI NG SUCH THAT SATI SFACTI ONS OF ARARS AT THE
SITE MUST G VE WAY TO A GREATER NEED FOR PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND
THE ENVI RONMENT AT OTHER SI TES.



THE FEASI Bl LI TY STUDY, WH CH PROVI DES A DETAI LED ANALYSI S OF THE REMEDI AL ACTI ON ALTERNATI VES,

| DENTI FI ES HOW EACH ALTERNATI VE COWVPLI ES WTH ARARS. | F AN ARAR WOULD NOT BE SATI SFI ED, THEN A
WAl VER MAY BE REQUI RED, BASED ON THE | NTERI M NATURE OF THI S ACTI ON AND THE TECHNI CAL

I NFEASI BI LI TY OF MEETI NG THOSE STANDARDS. SEE SECTION 4.0 OF THE RCD AND THE ARARS LI ST. THERE
I'S THE PCSSIBI LI TY THAT THE AREA WTHI N PONDS 2 AND 3 TO THE 100 YEAR FLOCD FLOW EVENT NAY BE
CONSI DERED PART OF THE 100 YEAR FLOOD PLAIN. |F SO THE ARAR PRCHI BI TI NG DI SPCSAL OF SOLI D
WASTE WTH N THE 100 YEAR FLOOD PLAIN IS WAl VED ON THE SAME BASI S.

COST- EFFECTI VENESS

THE SELECTED REMEDI AL ALTERNATI VES ARE COST- EFFECTI VE OPTI ONS FOR CLEANUP OF THE WARM SPRI NGS
PONDS. THI'S DETERM NATION |'S BASED ON THE COST AND OVERALL EFFECTI VENESS OF THE SELECTED REMEDY
WHEN VI EVED I N LI GHT OF THE COST AND OVERALL EFFECTI VENESS OF OTHER ALTERNATI VES.

UTI LI ZATI ON COF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE NMAXI MUM EXTENT
PRACTI CABLE

THE SELECTED REMEDY SATI SFI ES THE STATUTORY PREFERENCE FOR UTI LI ZATI ON OF PERVANENT SCLUTI ONS
AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. TREATMENT OF
CONTAM NATED WATER IS AN ELEMENT OF THE SELECTED ALTERNATI VE. | MPLEMENTATI ON OF THE SELECTED
ALTERNATI VE. OTHER FORVB OF TREATMENT ARE NOT YET TECHN CALLY FEASI BLE OR PRACTI CABLE AT TH S
TIME. | MPLEMENTATI ON OF THE SELECTED ALTERNATI VE W LL DECREASE THE CONCENTRATI ONS OF

CONTAM NATI ON SQURCES.

DOCUMENTATI ON CF SI GNI FI CANT CHANCES TO COMPONENTS OF THE SELECTED REMEDY

SECTI ON 117(B) OF CERCLA REQUI RES DOCUMENTATI ON AND EXPLANATI ON OF ANY S| GNI FI CANT CHANGE FROM
THE PREFERRED ALTERNATI VE ORI G NALLY PRESENTED | N THE PROPCSED PLAN. THE REMEDY SELECTED I N
TH S RECORD OF DECI SI ON DCES, | N FACT, REFLECT SI GNI FI CANT CHANGES TO THE ORI G NALLY PREFERRED
ALTERNATI VE. THEREFORE, | N ACCORDANCE W TH SPECI FI C REQUI REMENTS OF SUPERFUND GUI DANCE ( ONBER
DI RECTI VE 9335. 3. 02) (10), THE ORI G NALLY PREFERRED ALTERNATI VE WLL BE | DENTI FI ED, THE

SI GNI FI CANT CHANGES DESCRI BED, AND THE REASONS FCOR THE CHANGES EXPLAI NED.

THE ORI G NALLY PREFERRED REMEDY

THE WARM SPRI NGS PONDS PROPOSED PLAN ( OCTOBER, 1989)(11) DESCRI BED SI X CLEANUP ALTERNATI VES.
THE PREFERRED ALTERNATI VE, ALTERNATI VE 3, NAY BE SUMVARI ZED AS FOLLOWE:

. ALLOWN THE PONDS TO REMAIN I N PLACE; POND 3 WOULD CONTI NUE TO FUNCTI ON AS A TREATMENT
POND;
. RAI SE AND STRENGTHEN ALL THREE POND BERMVS TO PROTECT AGAI NST DARN FAI LURE IN THE

EVENT OF MAJOR EARTHQUAKES OR FLOCDS;

. CONSTRUCT NEW I NLET AND HYDRAULI C STRUCTURES TO PREVENT DEBRI S FROM PLUGE NG THE
POND 3 I NLET AND TO SAFELY ROUTE FLOAS | N EXCESS OF 600 CFS ARCUND THE PONDS.

. CONSTRUCT AN UPSTREAM SEDI MENT SETTLI NG BASI N CAPABLE OF STORI NG UP TO 2, 000 ACRE
FEET OF FLOCD WATERS, W TH HYDRAULI C STRUCTURES TO METER THE WATER | NTO POND 3 FOR
TREATMENT;

. COVPREHENSI VELY UPGRADE THE TREATMENT CAPABI LI TY OF POND 3, | NCLUDI NG CONSTRUCTI ON

OF A BERM ACRCSS THE POND TO PREVENT FLOAS FROM SHORT- Cl RCUI TI NG

(10) OsVER DI RECTI VE 9335. 3-02, NOVEMBER, 1989, EPA/ 540/ G 89-007, | NTER M FI NAL GU DANCE
ON PREPARI NG SUPERFUND DECI S| ON DOCUMENTS

(11) MONTANA DEPARTMENT OF HEALTH AND ENVI RONMENTAL SCl ENCES AND UNI TED STATES
ENVI RONMVENTAL PROTECTI ON AGENCY, 1989. WARM SPRI NGS PONDS PROPOSED PLAN, SILVER BOW CREEK
SUPERFUND SI TE REPCRT.



. REMOVE ALL TAI LI NGS AND CONTAM NATED SO LS IN THE M LL- W LLOW BYPASS AND CONSQOLI DATE
THEM OVER EXI STI NG DRY TAI LI NGS AND SO LS BEHI ND THE POND 1 BERM

. RECONSTRUCT THE M LL- W LLOW BYPASS CHANNEL AND ARMOR THE NORTH SQUTH BERVS OF ALL
THREE PONDS TO W THSTAND FRACTI ONS OF THE PROBABLE MAXI MUM FLOOD (0.2, 0.3 AND 0.5
PMF FOR PONDS 1,2 AND 3, RESPECTI VELY);

. FLOOD (WET- CLOSE) OR EXCAVATE, CONSOLI DATE AND CAP (DRY-CLOSE) ALL EXPCSED TAl LI NGS
AND CONTAM NATED SO LS W TH ARSENI C CR METALS CONCENTRATI ONS EXCEEDI NG THE
PRESCRI BED HEALTH BASED ACTI ON LEVELS;

. CONSTRUCT GROUND WATER | NTERCEPTI ON TRENCHES W THI N THE BELOW POND 1 TO PREVENT
CONTAM NATED GROUND WATER FROM ENTERI NG THE CLARK FORK Rl VER AND PUWP THE COLLECTED
WATER UP TO POND 3 FOR TREATMENT; AND

. EXCAVATE TAI LI NGS AND CONTAM NATED SO LS BELOW THE POND 1 BERM (LARGELY W TH N THE
ORI G NAL SILVER BOW CHANNEL), CONSOLI DATE AND CAP THEM BEHI ND THE POND 1 BERM AD
DRY- CLOSE POND 1.

SI GNI FI CANT DI FFERENCES BETWEEN THE ORI G NALLY PREFERRED ALTERNATI VE AND SELECTED REMEDY

THE REMEDY SELECTED IN TH S RECORD OF DECI SI ON DI FFERS FROM THE ORI G NALLY PREFERRED ALTERNATI VE
IN THE FOLLOW NG RESPECTS:

. THE UPSTREAM SEDI MENT SETTLI NG BASIN WLL NOT BE CONSTRUCTED. | NSTEAD, FLOOD FLOAS UP TO
THE 100- YEAR EVENT WLL BE RQUTED | NTO POND 3;

. POND 2 WLL BE RETAI NED AS A TREATMENT POND, AS OPPCSED TO SI MPLY BEI NG WET- CLCSED,

. THE BERVS OF ALL THREE PONDS WLL BE RAl SED, STRENGTHENED, AND THEI R NORTH SOUTH ASPECTS
ARMORED, TO W THSTAND ONE- HALF OF THE ESTI MATED PROBABLE MAXI MUM FLOOD (70, 000 CFS), AS
OPPOSED TO LESS PROTECTI VE FRACTI ONS OF THE PMF FOR PONDS 1 AND 2(0.2 AND 0.3 PM,
RESPECTI VELY) ;

. COVPREHENSI VE UPGRADI NG OF THE TREATMENT CAPABILITY OF POND 3 WLL NOT | NCLUDE
CONSTRUCTI ON CF A BERM ACROSS THE POND. | NSTEAD, BI CASSAY TESTS W LL BE CONDUCTED TO
EVALUATE THE EFFECT OF RESUSPENDED BOTTOM SEDI MENTS ON AQUATI C SPECIES. | F EFFECTS ARE
OBSERVED, MEASURES OTHER THAN A BERM CAN BE | NCORPORATED AS A COVPONENT UPGRADE.

. TWO ASPECTS OF THE DECI SI ON ARE DEFERRED. A FI NAL CLEANUP LEVEL FOR SO L CONTAM NANTS
WLL BE SELECTED AT A LATER DATE. ONCE TH S DECI SION IS MADE, ADDI TI ONAL CLEANUP OF
SO LS, SEDI MENTS, AND TAI LI NGS MAY BE REQU RED, ESPECI ALLY BELON POND 1. THE DECI SI ON ON
FI NAL DI SPCSI TION OF PONDS 2 AND 3 IS ALSO DEFERRED, UNTI L UPSTREAM CLEANUP DECI SI ONS ARE
MADE AND THERE |'S NO LONGER A NEED FOR USE OF THE PONDS AS WATER TREATMENT FAC! LI Tl ES.

REASONS FCOR S| GNI FI CANT CHANGES

THE MOST PROM NENT DI FFERENCE BETWEEN THE ORI G NALLY PREFERRED REMEDY AND THE SELECTED REMEDY | S
THE ELI M NATI ON OF THE UPSTREAM SEDI MENT SETTLI NG BASIN. I N FACT, THAT CHANGE | S PERHAPS THE
ONLY SI GNI FI CANT DI FFERENCE BETWEEN THE TWD CLEANUP APPROACHES;, THE OTHER DI FFERENCES SUMVARI ZED
ABOVE ARE CONSEQUENCES OF THE DECI SI ON TO ROUTE FLOODS UP TO THE 100- YEAR EVENT THROUGH THE POND
SYSTEM THEI R EXPECTED PERFORMANCE | N RELATI ON TO THEI R PREDECESSOR COVPONENTS AND | N RELATI ON
TO THE NINE CRI TERI A SPECI FI ED BY THE NCP | S THOROUGHLY EVALUATED AND DESCRI BED I N SECTI ON 8. 0,
COVPARATI VE ANALYSI S OF THE ALTERNATI VES.

THE RATI ONALE FOR ELI M NATI NG THE UPSTREAM SEDI MENT SETTLI NG BASI N IS EXPLAINED I N THE
DECLARATI ON ( PAGE 1-5) AND DOCUMENTED | N THE RESPONSI VENESS SUMVARY. BRI EFLY, THE CHANGES WERE
MADE | N RESPONSE TO PUBLI C OPPCSI TI ON TO ANOTHER CONTAM NATED POND IN THE VIC NI TY OF THE
OPPORTUNI TY TAI LI NGS PONDS OR THE TOAWN CF OPPORTUNI TY.

ADDI TI ONALLY, AN ALTERNATI VE PROPCSAL PRESENTED BY THE POTENTI ALLY RESPONSI BLE PARTY, ARCO WAS
DETERM NED BY THE EPA AND STATE TO BE AN ACCEPTABLE REMEDY FOR STCRAGE AND TREATMENT OF FLOAS UP
TO THE 100- YEAR FLOOD. | T OBVI ATES THE NEED FOR THE UPSTREAM | MPOUNDVENT AND | T OFFERS THE



ADDI TI ONAL ADVANTAGES OF | MPROVED TREATMENT. OF DI SSOLVED METALS | N FLOOD WATERS AND KEEPI NG
CONTAM NANTS W THI N THE EXI STI NG BOUNDARI ES OF THE OPERABLE UNIT. TH' S DETAI LED PROPCSAL | S
PART OF THE ADM NI STRATI VE RECORD FOR THE SI TE, AND |'S REFERENCED | N THE PROPOSED PLAN. THE EPA
HAS DETERM NED THESE CHANGES ARE SI GNI FI CANT; HOMEVER, A REVI SED PROPOSED PLAN CR RENEWED PUBLI C
COWMENT PERI OD | S NOT REQUI RED. GU DANCE ( OSWER DI RECTI VE 9335 . 3-02) (12) STATES:

"I F THE SI GNI FI CANT CHANGE TO A COVPONENT OF THE ALTERNATI VE COULD HAVE BEEN REASONABLY

ANTI Cl PATED BY THE PUBLI C, THE LEAD AGENCY NEED ONLY DOCUMENT THE S| GNI FI CANT CHANCE I N THE

DECI SI ON SUMVARY". I N THI'S I NSTANCE, A MAJORITY OF THE PUBLI C REQUESTED THE CHANGE, FULLY AWARE
THAT THE ELI M NATI ON OF THE UPSTREAM | MPOUNDMVENT WOULD NECESSI TATE ROUTI NG OF FLOOD FLOAS | NTO
THE POND SYSTEM

THE DECI SI ON TO DEFER CERTAI N ASPECTS OF THE CLEANUP DCES NOT S| GNI FI CANTLY CHANCE THOSE ASPECTS
OF CLEANUP WH CH ARE SELECTED IN THI'S RECORD OF DECI SI ON.  THEREFORE, THERE IS NO NEED TO SUBM T
A REVI SED PROPCSED PLAN TO ADDRESS THI S DECI SI ON.

FI NALLY, I T SHOULD BE RECOGNI ZED THAT THESE CHANGES ARE THE PRODUCT OF A CONSTRUCTI VE DI ALOGUE
W TH BOTH THE PUBLI C AND THE POTENTI ALLY RESPONSI BLE PARTY, WH CH RETAINS OANNERSHI P OF THE PONDS
AND HAS EXTENSI VE EXPERI ENCE | N CPERATI NG THEM AS AN EFFECTI VE WATER TREATMENT FACILITY. THE
SELECTED REMEDY FORMULATED AND EVALUATED IN THI S RECORD OF DECI SI ON BLENDS THE REMEDI AL ACTI ON
PLANS OF THE REGULATORY AGENCI ES AND THE POTENTI ALLY RESPONSI BLE PARTY, AND I T | S SUPPORTED BY
THE PUBLI C.
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#RS
RESPONSI VENESS SUMVARY

PART A - PUBLI C COMVENTS
RESPONSES TO PUBLI C COMVENTS, AN OVERVI EW

TH S RESPONSI VENESS SUMVARY FCR THE WARM SPRI NGS PONDS CPERABLE UNIT OF THE SI LVER BOW CREEK
SI TE WAS PREPARED TO DOCUMENT AND RESPOND TO THE | SSUES AND COMMENTS RAI SED BY THE PUBLIC
REGARDI NG THE FEASI BI LI TY STUDY (FS) AND THE PROPOSED PLAN FOR THE OPERABLE UNIT.

A REMEDI AL | NVESTI GATION (RI') AND A PUBLI C HEALTH AND ENVI RONVENTAL ASSESSMENT ( PHEA) FOR THE
OPERABLE UNI T HAVE BEEN COVPLETED. THE RI AND THE PHEA EXAM NED THE HUVAN HEALTH AND
ENVI RONVENTAL RI SKS POSED BY THE OPERABLE UNIT.

THE FS DEVELOPED A SET OF REMEDI AL ALTERNATI VES REPRESENTI NG A RANGE OF APPRQOACHES TO PROTECT
HUVAN HEALTH AND THE ENVI RONMENT FROM THE RI SKS | DENTI FIED IN THE R AND PHEA. THI S RANCE COF
ALTERNATI VES WAS PRESENTED TO THE PUBLI C BY THE RELEASE OF THE FEASI Bl LI TY STUDY REPCRT. THE
PROPOSED PLAN DETAI LI NG THE REMEDI AL APPRCACH FAVORED BY THE MONTANA DEPARTMENT OF HEALTH AND
ENVI RONMENTAL SCl ENCES (MDHES) AND EPA, WAS RELEASED AT THE SAME TIME AS THE FS. WH LE THE FS
WAS BEI NG DEVELCPED, ARCO PREPARED A FEASI Bl LI TY- LEVEL STUDY CF | TS OAN PROPCSAL, | DENTI FI ED AS
ALTERNATI VE 3A ARCO PRESENTED THI S ALTERNATI VE TO THE AGENCI ES AND THE PUBLI C AT NUMERQUS

MEETI NGS AND PUBLI C PRESENTATI ONS. THE AGENCI ES HAVE CONDUCTED A FOCUSED TECHNI CAL REVI EW OF
ARCO S PROPOSAL (CH2M HILL 1990). THAT REVIEWI S PART OF THE ADM NI STRATI VE RECORD.

THE PUBLI C COMMENT PERI CD FOR THE FS AND PROPCSED PLAN BEGAN | N NOVEMBER 1989 W TH THE RELEASE
OF THE TWD DOCUMENTS. THE COMVENT PERI CD WAS EXTENDED ONCE AND RAN UNTI L THE END OF JANUARY
1990. PUBLIC REACTI ON, AS EXPRESSED AT THE PUBLI C MEETI NGS AND I N THE PUBLI C COMVENT PERI OD FOR
THE PS AND PROPCSED PLAN BEGAN | N NOVEMBER 1989 W TH THE RELEASE OF THE TWD DOCUMENTS. THE
COMMENT PERI OD WAS EXTENDED ONCE AND RAN UNTIL THE END OF JANUARY 1990. PUBLIC REACTION, AS
EXPRESSED AT THE PUBLI C MEETI NGS AND I N WRI TTEN COMMVENTS, | NCLUDED MANY QUESTI ONS ABOUT HOW THE
PREFERRED ALTERNATI VE WOULD WORK, CONCERNS ABQUT THE | MPACTS OF THE REMEDI ATI ON, SUGGESTI ONS FOR
MODI FYI NG THE PROPGCSED PLAN, AND REQUESTS THAT THE REMEDI ATI ON BEG N AS SOON AS PCSSI BLE.  STATE
AND LOCAL AGENCI ES ALSO RESPONDED TO THE PROPCSED PLAN.  THEI R COMVENTS | NCLUDED ADDI TI ONAL
QUESTI ONS AND SUGGESTED MODI FI CATI ONS TO THE PROPCSED PLAN.

SEVERAL CONCEPTS CAME UP REPEATEDLY IN THE PUBLIC S COMVENTS. NMANY COMMENTERS SUGGESTED THAT
THE CONTAM NATED SEDI MENTS | N THE PONDS ( APPROXI MATELY 19 M LLI ON CUBI C YARDS) WOULD HAVE TO BE
REMOVED FROM THE FLOODPLAI N BEFORE THE CLEANUP COULD BE CONSI DERED A PERMANENT REMEDI ATI ON.
SEVERAL COMMENTERS PO NTED QUT THAT ONE FEATURE OF THE PROPGSED PLAN, DI VERTI NG THE FLOAS | N

M LL AND W LLOW CREEKS | NTO THE POND SYSTEM FOR TREATMENT, WOULD HAVE NEGATI VE | MPACTS ON THE
FI SHERI ES I N THOSE CREEKS AND THE UPPER CLARK FORK RIVER  NMANY COMMENTERS EXPRESSED CONCERNS
ABQUT THE PGSSI Bl LI TY OF CONSTRUCTI NG A SETTLI NG BASIN I N THE LOCATI ON CONSI DERED | N THE PS.
SEVERAL COMMENTERS EXPRESSED CONCERNS THAT THE PRCOPCSED PLAN WOULD NOT DO ENQUGH TO PROVI DE
TREATMENT FOR THE CONTAM NATED WATER | N SI LVER BOW CREEK, AND SEVERAL OF THESE STATED THAT THE
GOAL SHOULD BE TO TREAT ALL FLOAS I N SILVER BOW CREEK, UP TO THE FLOAS OF A 100- YEAR FLOOD, TO
MEET THE AQUATIC CRI TERI A AT ALL TIMES. THE SELECTED REMEDY ADDRESSES ALL OF THESE CONCERNS AS
ADDRESSED BELOW

ARCO SUBM TTED AS COMMENTS ON THE PS | TS OAN PLAN 3A AND DETAI LED TECHNI CAL COMMENTS ON PS
REPORT. ARCO S COMVENTS ON THE PS WERE EXTENSI VE ON ALMOST EVERY SECTI ON, AND REPEATEDLY ARGUED
FOR THE ALTERNATE PROPCSAL THEY HAD SUBM TTED.

THE RESPONSI VENESS SUMVARY CONTAI NS EPA'S AND MDHES' RESPONSES TO COMMVENTS RECEI VED FROM THE
PUBLI C. ADDRESSED ARE ORAL COMMENTS RECElI VED AT THE PUBLI C HEARI NG WRI TTEN COMVENTS FROM

I NDI VI DUAL CI TI ZENS AND PRI VATE ORGANI ZATI ONS AND WRI TTEN COMMVENTS FROM VAR QUS GOVERNVENT

ENTI TIES. BECAUSE MANY OF THE COMMENTS ADDRESSED SI M LAR | SSUES, THE COMVENTS WERE CONSOLI DATED
AND SUMVARI ZED. A LI STING OF EACH COMVENTER | S | NCLUDED AS ATTACHVENT 111-A TO TH S

RESPONSI VENESS SUMVARY.  ALSO | NCLUDED IS A CROSS- REFERENCE COF | NDI VI DUAL COMVENTERS AGAI NST THE
SUMVARI ZED COMMENTS THAT ARE RESPONDED TO. BY UTILIZING TH S CROSS- REFERENCE, EACH COMVENTER
SHOULD BE ABLE TO LOCATE H S/ HER COMMENT AND THE AGENCY RESPONSE.



THE COMMVENTS RECEI VED FROM ARCO VERE VOLUM NOUS AND COVMPREHENSI VE. THEY ADDRESSED EACH
I NDI VI DUAL SECTI ON OF THE FS PO NT BY PO NT. ACCORDI NAY, THE RESPONSES TO ARCO S COMMENTS ARE
SEPARATED FROM THE PUBLI C COMVENTS AND THE RESPONSES FOLLOW THE FORVAT OF ARCO S COMVENTS.

ALL COMMENTS, WHETHER THE PUBLIC S CR ARCO S, WERE CONSI DERED FULLY, AND ADJUSTMENTS TO THE
PROPOSED PLAN WERE MADE | N RESPONSE TO THE PUBLI C COMMENTS AND ARCO COMVENTS.

RESPONSES TO PUBLI C COMVENTS

GENERAL COMMENTS

OVERALL REMEDI ATI ON APPROACH

THE AGENCI ES RECEI VED NUMERQUS COMVENTS AND RECOMMENDATI ONS THAT DEALT W TH THE RELATI ONSHI P
BETWEEN THE WARM SPRI NGS PONDS (W5P) REMEDI ATI ON AND THE OTHER CLARK FORK Rl VER SUPERFUND SI TES
AND CPERABLE UNITS, AND WTH THE GOALS AND OBJECTI VES OF WSP REMEDI ATI ON.  SEVERAL COMMENTERS
(LETTERS 1, 56, 65, 91, 126, 127, 129, 144, 154, 157) MADE GENERAL REQUESTS THAT VI GORQUS
EFFORTS BE MADE TOMRD CLEANING UP THE CLARK FORK R VER  THREE COMMENTERS (LETTERS 101, 108,
126) NOTED THAT CLEAR GOALS AND OBJECTI VES SHOULD BE DEVELOPED FOR THE ENTI RE CLARK FORK
SUPERFUND SI TE, THAT WATER QUALI TY AND HEALTH RI SKS SHOULD BE CONTROLLI NG FACTCRS | N THE GOALS,
THAT THE WARM SPRI NGS PONDS PROPCSALS MUST BE EVALUATED W TH RESPECT TO THESE OVERALL GOALS, AND
THAT DI VI DI NG THE CLARK FORK SI TES | NTO SUBUNI TS APPEARS TO HAVE FOSTERED UNEVEN PROGRESS. THE
SAME COMMENTERS ADDED THAT THE OVERALL SI TE NEEDS MORE COORDI NATI ON. NUMERQUS OTHER COMVENTERS
(LETTERS 4, 45, 55, 57, 68, 84, 85, 86, 89, 92, 101, 105, 107, 108, 111, 119, 124, 139, 143,
151; TESTIMONY A-2, A9, A-12, A-15, A-16, B-6, B-10, M3, M9, M10) ALSO RECOMWENDED THAT THE
ACENCI ES BEG N CLEANUP ACTI VI TI ES AT THE SOURCES UPSTREAM CF THE W\&P.

RESPONSE: MDHES AND THE US ENVI RONMENTAL PROTECTI ON AGENCY (EPA) ARE AGCGRESSI VELY PURSU NG
CLEANUP OF THE CLARK FORK R VER SUPERFUND SI TES. THE OVERALL SI TE CLEANUP IS COCRDI NATED BY EPA.
THE AGENCI ES' STRATEGY FOR THE CLEANUP WORK |'S DESCRIBED I N THE CLARK FORK SUPERFUND MASTER
PLAN. THE MOST RECENT REVI SION CF THE MASTER PLAN | S SCHEDULED FOR FI NAL RELEASE | N OCTOBER
1990. BECAUSE OF THE SI ZE AND EXTENT OF PROBLEMS | N THE CLARK FORK BASIN, | T WAS NECESSARY THAT
THE SI TE BE BROKEN | NTO SVALLER UNI TS FOR STUDY.

THE AGENCI ES DECI DED TO PUT THE WARM SPRI NGS PONDS CLEANUP AHEAD OF THE UPSTREAM SI LVER BOW
CREEK OPERABLE UNI TS BECAUSE OF THE POTENTI AL FCR CATASTROPHI C FAI LURE OF THE POND BERMVS DURI NG
FLOODS OR EARTHQUAKES. A CATASTRCOPHI C FAI LURE WOULD RESULT IN A RELEASE TO THE CLARK FORK RI VER
OF AT LEAST A PORTION COF THE 19 M LLION CUBI C YARDS COF TAI LI NGS AND SLUDGES CURRENTLY I N THE
PONDS. THI'S TYPE OF FAI LURE WOULD RESULT I N SI GNI FI CANT DAVAGE TO THE CLARK FORK RIVER TH' S
SEQUENCI NG WLL MAKE | T NECESSARY TO READDRESS THE ULTI MATE DI SPCSI TI ON OF THE PONDS WHEN
UPSTREAM SI LVER BOW CREEK | S REMEDI ATED, BUT | NI TI AL ACTI ON ON THE PONDS COULD NOT BE DELAYED.

CLEANUP AT OTHER PARTS OF THE SI LVER BOW CREEK SI TE AND AT OTHER SI TES I N THE CLARK FORK BASI N
I'S BEI NG MOVED ALONG AS FAST AS THE SUPERFUND PROCESS WLL ALLOW WARM SPRI NGS PONDS | S JUST
ONE OF THE 25 OPERABLE UNI TS THAT REQUI RE STUDY AND CLEANUP I N THE CLARK FORK BASIN. THESE ARE
ALL COWLEX UNI TS THAT REQUI RE ACTION, AND I T WLL TAKE TI ME TO ADDRESS ALL OF THEM  ADDI TI ONAL
I NFORVATI ON ON THE SCHEDULE FOR THE SI TE-WDE CLEANUP IS I N THE CLARK FORK SUPERFUND MASTER
PLAN.

ONE OF THE OVERALL GCOALS FOR CLEANUP OF THE BASIN IS TO ACH EVE WATER QUALI TY STANDARDS FOR THE
SURFACE- WATER BCDI ES WTH N THE BASIN. THE SELECTED REMEDY WLL ACH EVE TH S GOAL FOR WATER
ENTERI NG THE CLARK FORK RI VER FROM SI LVER BOW M LL AND W LLOW CREEKS, UNTIL UPSTREAM CLEANUP
ACTI ONS RESULT I N WATER QUALI TY STANDARD COVPLI ANCE | N THOSE STREAMS.

ONE COMMENTER ( LETTER 151) STATED THAT MDHES AND EPA SHOULD RECOGNI ZE THE NEED FOR A PHASED
RESPONSE AT THE WARM SPRI NGS PONDS, | N WHI CH THE PONDS CAN SERVE ON AN I NTERIM BASI S AS A
TREATMENT SYSTEM FOR SI LVER BOW CREEK UNTI L THE UPSTREAM SCQURCES ARE CLEANED UP. ONCE THAT IS
ACHI EVED, A FI NAL REMEDY COULD THE BE CHOSEN FOR WARM SPRI NGS PONDS.

RESPONSE: THE GOALS AND OBJECTI VES FOR THE CLEANUP OF THE WARM SPRI NGS PONDS ARE DESCRI BED | N
DETAIL IN CHAPTERS 3 AND 5 OF THE PS AND I N THE ROD. PROTECTI ON OF HUVAN HEALTH AND MEETI NG
AMBI ENT WATER QUALI TY STANDARDS I N THE UPPER CLARK FORK R VER ARE TWO OF THE REMEDI AL

OBJECTI VES.



THE CLEANUP AT WARM SPRI NGS PONDS | S BEI NG PHASED I N A MANNER CONSI STENT W TH THAT REQUESTED BY
THE COMMENTER  REMEDI ATI ON | S PROGRESSI NG RAPI DLY W TH ACTI ON AT THE M LL- W LLOW BYPASS UNDER
VWAY DURI NG THE 1990 CONSTRUCTI ON SEASON.  TAI LI NGS ARE BEI NG REMOVED FROM THE BYPASS, AND THE
WESTERN BERVS OF THE PONDS ARE BEI NG STRENGTHENED TO W THSTAND THE MAXI MUM CREDI BLE EARTHQUAKE
(MCE) AND DESI GN FLOODS AS PART OF THIS ACTION. THE CLEANUP OF THE REMAI NDER OF THE REMAI NI NG
WARM SPRI NGS PONDS AREA WLL FOLLOW THE M LL- W LLOW BYPASS REMOVAL.

THE ROD FOR THI'S OPERABLE UNIT IS AN | NTERIM ROD. THE SELECTED REMEDI ES W LL NECESSARI LY REMAI N
I'N PLACE UNTIL SUCH TI ME THAT THE UPSTREAM CONTAM NATI ON SOURCES AND DEPCSI TI ONS ALONG SI LVER
BOW CREEK ARE REMEDI ATED AND THERE IS NO LONGER A NEED TO TREAT SI LVER BOW CREEK WATERS. AT
THAT TI ME THE ULTI MATE DI SPCSI TI ON OF THE WARM SPRI NGS PONDS W LL BE DETERM NED.

ONE COMMENT (LETTER 129) SUGGESTED THAT THE AGENCI ES KEEP WORKI NG ON | NCREMENTS THAT SHOW ACTI ON
AT THE SITE, SUCH AS THE REMOVAL AND RENOVATI ON OF THE M LL- W LLOW BYPASS AND THE EXPERI MENTAL
RESEEDI NG OF STREANVSI DE TAI LI NGS.

RESPONSE: ACTI ON WLL CONTINUE | N THESE AREAS. AS | NDI CATED ABOVE REMOVAL OF THE TAILINGS IN
THE M LL- W LLOW BYPASS AND STRENGTHENI NG OF THE WESTERN BERVS | N THE BYPASS ARE UNDERWAY DURI NG
TH' S CONSTRUCTI ON SEASON.  WORK ON DEVELOPI NG METHODS TO REVEGETATE STREANVSI DE TAILINGS IS
CONTI NU NG UNDER THE STREANMSI DE TAI LI NGS AND REVEGETATION STUDY. IT IS THE GOAL OF MDHES AND
EPA TO CONTI NUE TO MOVE THE CLEANUP OF THESE SI TES ALONG AS RAPI DLY AS PCSSI BLE.

SEVERAL COMMVENTERS (LETTERS 24, 27, 29, 41, 44, 55, 57, TESTIMONY A-2, A-16) SUGCGESTED THAT
SUPERFUND REMEDI ATI ON EFFORTS SHOULD BE CONCERNED MORE W TH | MPACTS ON PECPLE THAN W TH | MPACTS
ON FI SH AND W LDLI FE.

RESPONSE: REMEDI ATI ON STRATEQ ES MJUST ADDRESS THE | MPACTS OF SI TE CONTAM NATI ON ON PECPLE AND
I MPACTS ON THE ENVI RONVENT. THE REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY DEALT W TH BOTH.
THE SELECTED REMEDY IS THOQUGHT TO BE PROTECTI VE OF BOTH PUBLI C HEALTH AND THE ENVI RONVENT.

REMEDI ATI ON SCHEDULE.

MANY COMMENTERS (LETTERS 48, 56, 68, 70, 91, 96, 97, 98, 100, 109, 112, 114, 116, 118, 119, 122,
123, 125, 131, 132, 134, 135, 139, 142, 146, 147, 149, 151, 153, 154, 155, 159, 161; TESTI MONY
B-2, B4, M1l M5, M10) RECOWENDED THAT WORK SHOULD START AS SOON AS PCSSI BLE, AND NO LATER
THAN THE CONSTRUCTI ON SEASON OF 1990. ONE COWMENTER (LETTER 139) RECOMMENDED THAT THE

M LL- W LLOW BYPASS RECEI VE | MVEDI ATE ATTENTI ON TO PREVENT A FI SHKILL I'N 1990. ONE COMVENTER
(LETTER 151) RECOWENDED SPECI FI CALLY THAT THE UPGRADI NG OF THE POND TREATMENT SYSTEM BERM
STABI LI ZATI ON, AND REMOVAL OF TAI LI NGS FROM THE M LL- W LLOW BYPASS BE SECREGATED FROM
DEVELOPMENT OF FLOOD CONTROL ALTERNATI VES AND THAT WORK SHOULD BEG N ON THE UPGRADI NG

STABI LI ZATI ON, AND REMOVAL ACTIVITIES TH S CONSTRUCTI ON SEASON.  THE COMMENTER FURTHER
RECOMMENDED THAT TH S WORK SHOULD PROCEED DURI NG 1990 UNDER A UNI LATERAL ORDER | F NEGOTI ATI ONS
W TH ARCO ARE UNABLE TO PRCDUCE AN ACCEPTABLE CONSENT ORDER, AND THAT THE STABI LI ZATI ON AND
REMOVAL ACTI VI TI ES SHOULD UTI LI ZE THE MOST CONSERVATI VE AND PROTECTI VE DESI GN CRITERIA.  TWD
COMMENTERS (LETTERS 139, 154) THOUGHT THAT CONSTRUCTI ON OF | MPROVEMENTS UPSTREAM OF THE PONDS
SHOULD BEG N | MVEDI ATELY.

RESPONSE: MDHES AND EPA AGREE THAT AS MUCH WORK AS PCSSI BLE SHOULD BEG N DURI NG THE 1990
CONSTRUCTI ON SEASON. A CONSENT ORDER WAS SI GNED BY EPA AND ARCO IN JULY TO ALLOW FOR REMOVAL COF
TAI LI NGS FROM THE M LL- W LLOW BYPASS AND REI NFORCEMENT COF THE WESTERN BERMS COF PONDS 2 AND 3 FOR
EARTHQUAKE AND FLOOD PROTECTION. I T WAS DECI DED BY THE AGENCI ES THAT ONLY THAT AMOUNT OF WORK
COULD BE REASONABLY COVPLETED BY THE END OF THE 1990 CONSTRUCTI ON SEASON. BY THE END OF TH S
SEASON, HOMNEVER, ANY THREAT OF FI SHKI LLS BEI NG CAUSED BY TAILINGS IN THE M LL- WLLOW BYPASS W LL
BE VI RTUALLY ELI M NATED AND THE POTENTI AL FOR CATASTROPHI C FAI LURE OF THE PONDS DUE TO FLOODS
AND EARTHQUAKES W LL BE SUBSTANTI ALLY REDUCED.

THE AGENCI ES | NTEND TO EXPEDI TE AND PHASE THE REMEDI AL DESI GN OF TH' S PROJECT | N ORDER THAT
CONSTRUCTI ON ACTI VI TI ES CAN CONTI NUE SMOOTHLY DURI NG THE 1991 CONSTRUCTI ON SEASON. IT IS
PRESENTLY EXPECTED THAT THE REMAI NI NG BERM | MPROVEMENTS FOR EARTHQUAKE AND FLOCD PROTECTI ON AND
THE | NLET/ QUTLET STRUCTURE AND TREATMENT | MPROVEMENTS FOR POND 3 W LL BE UNDERTAKEN AT THAT
TIME. THE SPECI FI C SCHEDULE OF THE FUTURE REMEDI ATI ON ACTIVI TIES WLL BE DETERM NED I N THE
REMEDI AL DESI GN.  AS DI SCUSSED I N DETAIL I N THE FOLLON NG SECTI ON, THE PUBLI C WLL BE KEPT

I NFORMED ABQUT ALL ELEMENTS OF THE PROPCSED REMEDI ATI ON.



THE SCHEDULE FOR REMEDI ATI ON CF CONTAM NATI ON DEPOSI TI ON ALONG S| LVER BOW CREEK AND I N BUTTE

W LL PROCEED AS DESCRI BED I N THE CLARK FORK SUPERFUND MASTER PLAN.  WH LE THE AGENCI ES AGREE
THAT REMEDI ATI ON UPSTREAM COF THE PONDS SHOULD BEG N AS SOCON AS PCSSI BLE, THERE REVAI NS THE NEED
TO CONTI NUE EVALUATI ON OF ALTERNATI VE REMVEDI ATI ON APPRCACHES BEFORE PLANS FOR UPSTREAM

REMEDI ATI ON CAN BE FI NALI ZED. THOSE ACTIVI TIES, WH CH ARE PROCEEDI NG ARE QUTLI NED I N THE CLARK
FORK SUPERFUND MASTER PLAN.

ANOTHER COMMENTER ( LETTER 119) STATED THAT DESI GN ASSUMPTI ONS CONCERNI NG THE PREDI CTI ON THAT THE
TAI LI NGS ALONG SI LVER BOW CREEK AND PROBLEMS AT THE BERKELEY PIT WLL BE CLEANED UP IN 30 YEARS
APPEAR TO BE UNREALI STIC, SINCE IT TOOK OVER 100- YEARS TO CREATE THE Sl TUATION. THE COMMENTER
FURTHER SUGGESTED THAT THE AGENCI ES ADDRESS THE PGCSSI Bl LI TY OF STRETCHI NG QUT THE CLEANUP I N THE
OPERABLE UNIT UP TO 100 YEARS, AND PROVI DI NG FLOCD PROTECTI ON FOR THE PONDS DURI NG THE | NTERI M
BASED ON RI SKS OF FAI LURES AND ACCEPTABLE OCCURRENCES OF FLOODS RQUTI NG AROUND THE PONDS W THOUT
TREATMENT.  ANOTHER COMMENTER (LETTER 93) SUGGESTED THAT THE AGENCI ES CONCENTRATE ON DEVELOPI NG
AN ADEQUATE SOLUTI ON OVER A LONG PERI CD.

RESPONSE: THERE | S NO REASON THAT I T SHOULD TAKE AS LONG TO CLEAN UP THE CONTAM NATI ON AS WAS
SPENT CREATING IT. IT IS THE GOAL OF BOTH MDHES AND EPA TO HAVE THESE SOURCES CF CONTAM NATI ON
REMEDI ATED W TH N THE 30- YEAR TI ME FRAME. W TH RESPECT TO THE STRETCHI NG QUT THE WARM SPRI NGS
PONDS CLEANUP OVER 100 YEARS, THE AGENCI ES BELI EVE THAT A MORE | MVEDI ATE APPROACH TO THE HAZARDS
PRESENTED BY THE PONDS | S NECESSARY. LEAVI NG THE BERMS UNPROTECTED, OR ONLY PARTI ALLY PROTECTED
FOR SEVERAL DECADES, WH LE THE UPSTREAM CONTAM NANTS ARE REMEDI ATED, |'S NOT AN ACCEPTABLE
APPRCACH.

INTERI M VS. PERVANENT REMEDI ES

NUMEROUS COMMENTERS (LETTERS 53, 64, 65, 68, 69, 73, 74, 75, 78, 89, 92, 96, 97, 98, 100, 101,
106, 107, 108, 109, 112, 115, 116, 117, 118, 123, 124, 126, 128, 129, 130, 131, 133, 135, 136,
138, 140, 142, 143, 146, 147, 149, 151, 152, 159; TESTI MONY A-15, M5, M7, M8, M9, MI10,

M 11, M 13, M15) STATED THAT BOTH MDHES/ EPA'S AND ARCO S PROPCSALS FOR REMEDI ATI ON OF THE WARM
SPRI NGS PONDS ARE | NTERI M REMEDI ES AND THAT, ALTHOUGH THESE REMEDI ES ARE NEEDED NOW PERNMANENT
CLEANUP UP CF THE SI TES BETWEEN BUTTE AND WARM SPRI NGS PONDS ARE NEEDED BEFCRE MAKI NG A FI NAL
DECI SI ON ON WARM SPRI NGS PONDS.

RESPONSE: MDHES AND EPA RECOGNI ZE THAT THE CURRENT PROPCSAL FOR WARM SPRINGS PONDS |'S AN | NTERI M
REMEDY. THE FI NAL DECI SI ON ON THE CLEANUP CF THE PONDS 2 AND 3 WLL BE DELAYED AT LEAST 5

YEARS. AT THAT TI Mg, THE DEGREE OF CLEANUP ON SI LVER BOW CREEK WLL BE ASSESSED AND, |F THE
CLEANUP HAS PROGRESSED FAR ENOUGH, ALTERNATI VES FCR THE FI NAL DI SPCSI TI ON OF THE PONDS W LL BE
PRESENTED TO THE PUBLI C.

ALL STUDI ES TO DATE HAVE | NDI CATED THAT PERVANENT TREATMENT CR TOTAL REMOVAL OF THE POND

SEDI MENTS ARE NOT LI KELY TO BE THE MOST DESI RABLE PERVMANENT SOLUTI ON.  CERCLA REQUI RES EPA TO
RELY ON TREATMENT OF WASTES TO REDUCE THEIR TOXI G TY, MOBILITY, AND VOLUVE WHENEVER PRACTI CABLE
I N ORDER TO ACH EVE PERVANENT REMEDI ES. HOWEVER, THE RI/FS GUI DANCE DOCUMENT RECOGNI ZES THAT
PERVANENT TREATMENT SOLUTI ONS MAY NOT BE PRACTI CABLE FOR H GH VOLUME WASTE SI TES SUCH AS M NI NG
SITES. THE VOLUMES OF WASTES CAN BE SO LARCE THAT TREATMENT OF THE WASTES IS NOT FEASI BLE. AN
I'N SI TU TREATMENT- BASED ALTERNATI VE WAS DEVELOPED I N THE FS TO ALLOW THE PUBLI C AND THE ACGENCI ES
TO GAUGE THE COSTS OF TREATMENT- BASED APPROACHES FOR THE VOLUMES OF WASTES THAT EXI ST AT WARM
SPRI NGS PONDS. THE RESULTS | NDI CATE THAT EVEN FOR I N SI TU TREATMVENT, WHI CH IS OFTEN LESS
EXPENSI VE AND QUI CKER THAN TREATMENT APPRCACHES REQUI RI NG EXCAVATI ON, THE TI ME AND COSTS

I N\VOLVED ARE NOT REASONABLE. | N SHORT, THE PROSPECTS FOR A TREATMENT- BASED PERVANENT SCLUTI ON TO
THE WASTES | N THE PONDS ARE NOT GOOD, EVEN SEVERAL YEARS FROM NOW ONCE THE UPSTREAM AREAS HAVE
BEEN REMEDI ATED. HOWEVER, |F AT THAT TI ME NEW TREATMENT PROCESSES HAVE BECOVE AVAI LABLE THAT
OFFER SOVE PROM SE FOR TREATI NG THE NEARLY 19 M LLION CUBI C YARDS OF WASTES AT TH S OPERABLE
UNIT, THOSE CPTI ONS CAN BE EXPLORED.

THE FUTURE POTENTI AL FOR MOVI NG THE SEDI MENTS TO ANOTHER LOCATION IS ALSO NOT PROM SING  EPA
AND ARCO ARE PRESENTLY CONDUCTI NG A STUDY TO SI TE A RCRA- EQUI VALENT WASTE REPCSI TORY FACILITY IN
THE ANACONDA AREA. HONEVER, THE TECHNI CAL DI FFI CULTI ES OF TRYI NG TO REMOVE 19 M LLION CuBI C
YARDS OF CONTAM NATED MATERI ALS AND SAFELY TRANSPORT THEM TO A DI SPCSAL FACI LI TY I'S DAUNTI NG
SUCH A REPCSI TORY FACI LI TY FOR THESE WASTES WOULD ALSO REQUI RE CONTI NUI NG CPERATI ON,

MAI NTENANCE, AND MONI TORI NG, AND WOULD BE A CONTI NU NG THREAT TO GROUNDWATER. | N ADDI TI ON, SUCH
A FACI LI TY WOULD BE NO MORE PERVANENT THAN AN UPGRADED POND SYSTEM | T MAY WELL BE THAT AN



UPGRADED POND SYSTEM | S THE SAFEST, MOST COST- EFFECTI VE, AND ENVI RONMENTALLY SOUND PERVANENT
REMEDI ATI ON OF THE SI TE.

ANOTHER COMMVENTER (LETTER 119) THOUGHT THAT THE REMEDI ATI ON SHOULD BE "FOR POSTERI TY." THI'S
MEANS THAT THE PROPOSED STRUCTURES SHOULD BE FREE FROM HYDROLOG C AND GEOLOG C HAZARDS AND
SHOULD BE MAI NTENANCE FREE FOR AT LEAST 1,000 YEARS. THE COMMENTER STATED THAT | F THE SEDI MENTS
ARE LEFT IN THE POND SYSTEM THE CRI TERIA COULD NOT BE MET. HE ALSO NOTED THAT THE MEASURES
PROPOSED | N THE FS WOULD REQUI RE PERI ODI C MAI NTENANCE TO ENSURE THAT THEY CONTI NUE TO PROVI DE
ADEQUATE PROTECTI ON.

RESPONSE:  EPA AND MDHES RECOGNI ZE THAT MAI NTENANCE W LL BE REQUI RED ON THE BERMB AND THEI R
ASSOCI ATED FLOOD PROTECTI ON.  BUDGETARY COSTS FOR OPERATI ON AND MAI NTENANCE SHOWN | N CHAPTER 8
OF THE FEASI BI LI TY STUDY | NCLUDE ALLOMANCES FCR BERM AND FLOOD PROTECTI ON MAI NTENANCE.

MAI NTENANCE OF THE VARl OUS STRUCTURES WLL LIKELY BE THE RESPONSI BI LI TY OF ARCO.  REQUI REMENTS
FOR MAI NTENANCE W LL BE | NCLUDED | N THE RECORD OF DECI SION, AND W LL BE MORE FULLY DEVELOPED I N
THE REMEDI AL DES| GN' REMEDI AL ACTI ON (RDY PA) PHASE. | T WOULD BE PROHI BI TI VELY EXPENSI VE TO
DESI GN AND CONSTRUCT ENG NEERI NG STRUCTURES THAT WOULD LAST 1, 000 YEARS W THOUT MAI NTENANCE.
REGARDLESS OF THE FINAL Di SPOSI TI ON OF THE WARM SPRI NGS PONDS SEDI MENTS, SOVE MAI NTENANCE W LL
BE REQU RED. EVEN | F THE SEDI MENTS ARE REMOVED AND DI SPOSED OF OUTSI DE THE FLOCDPLAI N, SOVE
MAI NTENANCE ON | TEMS SUCH AS CONTAM NANT BERMS, LI NERS, CAPS, LANDSCAPI NG ETC., WLL BE

REQUI RED.

THREE COMMENTERS (LETTERS 101, 108, 126) STATED THAT PROVI SI ONS MUST BE CLEARLY SPELLED QUT
CONCERNI NG WHAT HAPPENS AFTER REMVEDI ATI ON, | F THE STANDARDS ARE VI OLATED, AND WHO W LL PAY THE
Bl LLS FOR ANY NECESSARY ADDI Tl ONAL REMEDI AL MEASURES. SI X COWENTERS (LETTERS 11, 20, 34, 39,
43, 86) ASKED ABQUT LI ABILITY | NSURANCE TO REQUI RE THAT THE CLEANUP | S DONE CORRECTLY. ONE
COMMENTER ( TESTI MONY B-4) NOTED THAT ARCO WLL REVAIN LI ABLE EVEN AFTER A REMEDY IS | N PLACE.
ANOTHER COMMENTER ( TESTI MONY M 13) SUGGESTED THAT ARCO BE REQUI RED TO ESTABLI SH A TRUST FUND TO
COVER THE COSTS OF FUTURE | MPROVEMENTS TO THE REMEDI AL ACTI ON THAT MAY BE REQUI RED.

RESPONSE: THE PROVI SI ONS OF CERCLA ( THE SUPERFUND ACT) ARE VERY SPECIFIC I N TERVS OF FI NANCI AL
LIABILITY. [IN TH S CASE, ARCO | S RESPONSI BLE FOR PAYI NG FOR ALL NECESSARY REMEDI AL ACTI ONS, NOW
AND I N THE FUTURE.

AFTER THE | SSUANCE OF THE RECORD CF DECI SI ON, A MONI TORI NG PLAN WLL BE DEVELOPED. THE

PROVI SIONS OF THE MONI TORI NG AND COVPLI ANCE PLAN W LL BE VERY SPECI FI C I N TERVS OF LOCATI ONS,
PARAMETERS, TYPES OF ANALYSES, STANDARDS TO BE MET, AND REPORTI NG REQUI REMENTS. | N ADDI Tl ON,
PENALTI ES CAN BE | MPCSED BY EPA FOR VI OLATI ONS OF THE COVPLI ANCE REQUI REMENTS.

I T SHOULD ALSO BE NOTED THAT THE PROVI SIONS OF CERCLA REQUI RE PERI CDI C REVI EWS AT 5- YEAR

I NTERVALS FOR REMEDI AL ACTI ONS THAT LEAVE WASTES | N PLACE. THESE REVI EWS WLL EXAM NE | N DETAI L
THE PERFORMANCE OF THE REMEDI ATI ON | N MEETI NG THE GOALS ESTABLI SHED BY THE RECORD COF DECI SI O\
IF THE GOALS ARE NOT BEI NG MET, FURTHER ACTI ONS MAY BE REQUI RED I N THE FUTURE AND WOULD BE PAI D
FOR BY THE RESPONSI BLE PARTY. | N ANY ENFORCEMENT ACTI ON, THE RESPONSI BLE PARTY W LL BE REQU RED
TO DEMONSTRATE ASSURANCES CF FI NANCI AL CAPABI LI TY. THOSE ASSURANCES MAY | NCLUDE THE

ESTABLI SHVENT OF TRUST FUNDS OR BONDS.

PUBLI C PARTI Cl PATI ON.

NUMEROUS COMMENTERS (LETTERS 3, 12, 14, 15, 17, 19, 20, 23, 26, 28, 34, 35, 36, 40, 49, 60, 76,
78, 81, 87, 89, 96, 100, 101, 105, 108, 110, 113, 118, 123, 126, 129, 131, 138, 139, 151, 159;
TESTI MONY A-2, A-S, A6, A7, A8 A12, A14, A 15 B-4, B-8 B-10, M5 M7, M8 M10, MI11,
M 12, M 16) EXPRESSED A DES|I RE FOR BETTER PUBLI C | NVOLVEMENT AND GREATER COOPERATI ON AMONG THE
ACENCI ES, LOCAL GOVERNVENTAL AND ELECTED OFFI Cl ALS, AND LOCAL CI TI ZENS AND PUBLI C | NTEREST
GROUPS DURI NG THE SUPERFUND PROCESS. SQOVE | NDI CATED THAT ANACONDA/ DEER LODGE COUNTY SHOULD BE
I NVOLVED I N THE DECI SI ON- MAKI NG PROCESS.  MANY OF THESE COMMENTERS FORVALLY REQUESTED AN
EXTENSI ON OF THE PUBLI C COMVENT PERI CD. ANOTHER COMMVENTER (LETTER 151) STATED THAT THE PUBLIC
PARTI CI PATI ON PROCESS FOLLOWED FOR THE WARM SPRI NGS PONDS FS WAS FLAWED BECAUSE | T DD NOT G VE
THE PUBLI C AN OPPORTUNI TY TO PARTI C PATE | N THE SCOPI NG OF ALTERNATI VES, AND RECOMMENDED THAT
THE AGENCI ES USE AN APPRCACH SIM LAR TO THAT FOLLOMED UNDER THE NATI ONAL ENVI RONMENTAL PCLI CY
ACT (NEPA). ONE COMMENTER (LETTER 138) | NTERPRETED THE CERCLA GUI DELI NES TO NOT ALLOW PUBLI C
ACENCI ES TO DI SCLOSE CLEANUP ALTERNATI VES TO THE PUBLI C BEFORE THEY HAVE BEEN APPROVED AND
SCREENED BY EPA. ONE COMMENTER (LETTER 150) STATED THAT THE AGENCIES DID A GOOD JOB | N KEEPI NG



THE PUBLI C | NFORVED.

RESPONSE: A SHORT DESCRI PTI ON OF THE PUBLI C | NVOLVEMENT PROGRAM FOCR THE WARM SPRI NGS PONDS
OPERABLE UNIT IS PROVIDED I N THE ROD. ALTHOUGH THE PUBLI C PARTI Cl PATI ON PROCESS FOLLOWED FOR
THE WBP FS WAS | N COVPLI ANCE W TH ALL REQUI REMENTS OF THE NATI ONAL CONTI NGENCY PLAN (NCP), IT IS
OBVI QUS THAT ADDI TI ONAL EFFORTS ARE NEEDED TO FACI LI TATE | NCREASED | NVOLVEMENT COF LOCAL C Tl ZENS
EARLY IN THE PROCESS. THE AGENCI ES ARE STRIVING TO | NVOLVE ALL APPRCPRI ATE PARTI ES AND ACGENCI ES
I'N FUTURE ACTIVI TIES AT WARM SPRI NGS PONDS AND AT OTHER SI TES | N THE CLARK FORK BASI N.

PUBLI C | NVOLVEMENT | N THE M LL- W LLOW BYPASS REMOVAL ACTI ON | S REPRESENTATIVE OF TH' S EFFORT. A
SCOPI NG MEETI NG ON THE M LL- W LLOW BYPASS AND OTHER | SSUES WAS HELD ON FEBRUARY 6, 1990, WTH
PARTI CI PATI ON BY EPA, MDHES AND OTHER STATE AGENCI ES, VARI OQUS CI TY AND COUNTY REPRESENTATI VES,
AND PUBLI C | NTEREST GROUP REPRESENTATI VES. PUBLI C MEETI NGS WERE HELD AT FAI RMONT AND M SSCQULA
ON FEBRUARY 27 AND 28, 1990, RESPECTI VELY, TO GATHER | NPUT FROM THE GENERAL PUBLI C ON THE

M LL- W LLOW BYPASS ACTI VI TI ES AND OTHER ACTI ONS PLANNED BY THE AGENCI ES AND ARCO ONCE THE

M LL- W LLOW BYPASS REMOVAL PLANS WERE MORE FULLY DEVELOPED, THREE MORE PUBLI C MEETI NGS WERE HELD
(1N ANACONDA, DEER LODGE, AND M SSQULA) | N LATE NMAY. NUMEROUS COORDI NATI ON MEETI NGS | NVOLVI NG
LOCAL GOVERNMENT OFFI Gl ALS, REPRESENTATI VES OF | NTERESTED STATE AGENCI ES (SUCH AS THE DEPARTMENT
OF FISH, WLDLI FE, AND PARKS AND THE MDHES WATER QUALI TY BUREAU), AND PUBLI C | NTEREST GROUPS
WERE HELD | N PREPARATI ON FOR THI S SUMVER S REMOVAL ACTI ON.  ACTI VE EFFORTS TO | NVOLVE THE PUBLI C
WLL CONTI NUE AT WARM SPRI NGS PONDS AND THE OTHER CLARK FORK BASI N SI TES.

ALTHOUGH PRESENTATI ON OF THE ALTERNATI VES AND PROPCSED PLAN ARE MANDATED BY THE NCP TO OCCUR AT
THE CONCLUSI ON OF THE PREPARATI ON OF THE FEASI BI LI TY STUDY AND PROPCSED PLAN, THERE IS NOTH NG
I'N THE GUI DELI NES TO PRECLUDE PUBLI C | NVOLVEMENT AT AN EARLI ER STAGE. | N FACT, SUCH | NVOLVEMENT
I'S ENCOURAGED. AS DI SCUSSED ABOVE, EPA AND MDHES ARE MAKI NG STRONG EFFCRTS TO | NCREASE EARLY
PUBLI C | NVOLVEMENT.  SPECI FI C ELEMENTS ABQUT HOW AND WHEN THE PUBLI C CAN BE | N\VOLVED ARE MADE ON
A SITE-BY-SI TE BASI S AND ARE I NCLUDED IN THE SITE'S COWUN TY RELATI ONS PLAN. IN ALL CASES, THE
PUBLI C I S | NVOLVED WHEN THE PUBLI C DRAFT FEASI BI LI TY STUDY AND PROPOSED PLAN ARE COVPLETED, AND
PUBLI C COMMENT | S TAKEN AND CONSI DERED AT THAT TI ME.

THE PUBLI C COMMENT PERI CD FOCR TH S PROJIECT WAS EXTENDED FOR AN ADDI TI ONAL ONE MONTH.  THE NUMBER
OF COMMENTS RECEI VED IS A GOOD | NDI CATI ON OF THE SUCCESS OF EXTENDI NG THE COMMENT PERI CD.

ARCO COMVENTED AT THE PUBLI C HEARI NGS ( TESTI MONY A-3, B-3, M6) THAT I T HAD NOT BEEN G VEN THE
OPPORTUNI TY TO BE | NVOLVED THROUGHOUT THE WARM SPRINGS RI/FS PROCESS. OTHER COMMENTERS ( LETTERS
60, 87; TESTI MONY B-8) STATED THAT ARCO SHOULD HAVE BEEN G VEN THE OPPORTUNI TY TO PARTI Cl PATE.

RESPONSE: EPA AND MDHES AGREE THAT RESPONSI BLE PARTI ES MUST BE | NCLUDED I N THE R/ FS PROCESS.
ARCO HAS NOT BEEN EXCLUDED FROM THE CERCLA PROCESS AT THE WARM SPRI NGS PONDS. WHEN CERCLA

ACTI VI TI ES BEGAN ON THE SI LVER BOW CREEK SI TE (WARM SPRI NGS PONDS ARE A PART OF THIS SI TE), ARCO
WAS OFFERED THE OPPORTUNI TY TO CONDUCT THE ACTIVITIES AT THE SITE. ARCO DECLI NED THAT OFFER

AS A RESULT, THE ACGENCI ES CONDUCTED THE RI/FS STUDI ES AT WsP. ARCO WAS G VEN THE OPPORTUNI TY TO
COMMENT ON ALL STUDI ES CONDUCTED AT THE SI TE AND ALL DOCUMENTS PRCDUCED, AND HAS COMVENTED
FORVALLY TO THE AGENCI ES ON MOST OF THE SI TE ACTIVI TI ES. RECENTLY, ARCO HAS BEEN MORE RECEPTI VE
TO OFFERS TO CONDUCT THE VARI QUS SUPERFUND ACTI VI TI ES UNDER AGENCY OVERSI GHT AND, IN FACT, IS
PRESENTLY CONDUCTI NG MANY STUDI ES AND ACTI VI TI ES, UNDER AGENCY ENFORCEMENT SUPERVI SI ON, ON CLARK
FORK SUPERFUND SI TES. THE REMOVAL ACTI ON AT THE M LL- W LLOW BYPASS AND THE BERM | MPROVEMENTS
FOR EARTHQUAKE AND FLOOD PROTECTI ON THI S SUMVER ARE BEI NG UNDERTAKEN BY ARCO

ONE COMMENTER ( LETTER 46) ASKED ABOUT THE STATUS OF THE PROPCSAL TO BRI NG AN EPA OFFI CE TO
BUTTE?

RESPONSE: AN EPA OFFI CE HAS BEEN SET UP I N BUTTE AND | S LOCATED I N THE BUTTE- S| LVER BOW
Cl TY- COUNTY BUI LDI NG

M SCELLANEQUS GENERAL COMVENTS.

TWD COWVENTERS (LETTERS 52, 70) STATED THAT ALL CONTRACTORS AND THEI R EMPLOYEES SHOULD BE

REQUI RED TO COWPLY WTH 29 CFR PART 1910. THE SAME COMVENTERS RECOMMVENDED THAT EPA AND NVDHES

I MPLEMENT RULES ENSURI NG ALL CONTRACTCORS PAY THE PREVAI LI NG WAGES FOR WORK PERFORVED AND THAT
LOCALLY- TRAI NED PERSONNEL BE EMPLOYED TO REMEDI ATE THE ENVI RONMENTAL HAZARDS AT THE WARM SPRI NGS
PONDS.



RESPONSE: 29 CFR PART 1910 SPECI FI ES REQUI REMENTS FOR EMPLOYEE HEALTH AND SAFETY TRAI NI NG AND
EMPLOYEE PROTECTI ON PROGRAMG FOR WORK ON HAZARDOUS WASTE SITES. | T IS AN OCCUPATI ONAL SAFETY
AND HEALTH ADM NI STRATI ON (OSHA) REQUI REMENT.  SINCE I T | S EXPECTED THAT ARCO AND I TS
CONTRACTORS W LL BE CONDUCTI NG THE REMEDI ATI ON, ARCO WLL BE REQUI RED TO HAVE | TS EMPLOYEES AND
CONTRACTORS MEET THI' S APPLI CABLE OCSHA REQUI REMENT.

I F ARCO | MPLEMENTS THE REMEDY AT WARM SPRINGS PONDS, | T WLL BE UP TO ARCO TO DECI DE WHI CH
CONTRACTORS W LL CONDUCT AND PERFORM THE WORK. ARCO S WORK BEI NG PERFORMED UNDER THE M LL- W LLOW
BYPASS REMOVAL TH S SUMVER HAS UTI LI ZED LOCAL CONTRACTORS AND EMPLOYEES FROM LOCAL UNIONS. | F
EPA | MPLEMENTS THE SELECTED REMEDY, THEN SPECI FI C FEDERAL REGULATI ONS REGARDI NG THE HI RI NG COF
CONTRACTORS AND WORKERS W LL APPLY.

ANOTHER COMMENTER ( LETTER 50) WONDERED WHY AN OUT- OF- STATE COVPANY (CH2M HI LL) WAS HI RED TO
DRI LL THE MONI TORI NG VEELLS AT WARM SPRI NGS PONDS FOR APPROXI MATELY $1.4 M LLION. WLL THEY JUST
LEAVE THE STATE AFTER THE WORK |'S DONE? WOULDN T A MONTANA WELL DRI LLER BE CHEAPER?

RESPONSE: CH2M H LL WAS SELECTED TO CONDUCT THE REMEDI AL | NVESTI GATI ON AND FEASI Bl LI TY STUDI ES
(RI/FS) FOR THE S| LVER BOW CREEK SI TE, WH CH | NCLUDES THE WARM SPRI NGS PONDS, BASED ON THE
RESULTS OF THE COVPETI Tl VE PROCUREMENT PROCESS CONDUCTED BY MDHES. THE COST FOR THE WORK

I NCLUDED MANY ACTIVI TIES I N ADDI TI ON TO DRI LLI NG VEELLS. THESE ACTI VI TI ES | NCLUDED SAMPLI NG COF
SO LS, TAILINGS, SURFACE WATER AND GROUNDWATER, CONDUCTI NG TREATABI LI TY TESTS, DEVELCPI NG A
FLOOD MCODEL, PREPARI NG THE REMEDI AL | NVESTI GATI ON, PUBLI C HEALTH AND ENDANGERVENT ASSESSMENT,
AND THE FS REPORT.

MJCH OF THE WORK CONDUCTED AS PART OF THI S PRQJECT WAS CONDUCTED BY LOCAL SUBCONTRACTCORS. THE
DRI LLER USED AT WARM SPRI NGS PONDS WAS O KEEFE DRI LLI NG OF BUTTE.

ONE COMMENTER ( TESTI MONY A-8) STATED THAT THE FS NEEDED TO LOOK AT MORE ALTERNATI VES, AND THAT
THE ALTERNATI VES NEED TO BE EVALUATED | N MORE DETAI L.

RESPONSE: | N RESPONSE TO THE COMMENTS FROM THE PUBLI C AND ARCO ON THE FS AND PROPCSED PLAN, THE
ACENCI ES HAVE EVALUATED AND CONSI DERED ALTERNATI VES NOT SPECI FI CALLY ADDRESSED I N DETAIL IN THE
FS. THE SELECTED REMEDY IS A COVBI NATI ON OF ELEMENTS OF SEVERAL ALTERNATI VES. THE LEVEL OF

ENG NEERI NG DETAIL I N THE FS IS CONSI STENT W TH THAT REQUI RED TO COMPLETE A FULL,

FEASI BI LI TY- LEVEL EVALUATI ON OF ALTERNATI VES. DETAI LED ENG NEERI NG ANALYSES W LL BE PART OF THE
REMEDI AL DESI GN PHASE OF THI S PRQJECT.

THREE COMMENTERS (LETTERS 46, 63, TESTI MONY A-4) STATED THAT TOO MANY STUDI ES HAD BEEN DONE
ALREADY ON THE SI LVER BOW CREEK AND CLARK FORK BASI N SUPERFUND SI TES, AND THAT THESE STUDI ES
HAVE BEEN A WASTE OF TI ME AND MONEY.

RESPONSE: CERCLA REQUI RES THAT EPA | NVESTI GATE AND DEVELOP REMEDI AL ACTI ONS THAT ARE PROTECTI VE
OF HUVAN HEALTH AND THE ENVI RONVENT AND ARE PERVANENT AND COST EFFECTI VE TO THE EXTENT PCSSI BLE.
RESPONSI BLE PARTI ES ARE REQUI RED TO PAY FOR CR RElI MBURSE EPA FOR ALL CLEANUP | NVESTI GATI ONS AND
ACTIONS. | T WOULD BE | NAPPROPRI ATE TO UNDERTAKE LARGE, MJLTI-M LLI ON DOLLAR CLEANUP ACTI ONS

W THOUT SUBSTANTI AL DETAI LED | NVESTI GATI ONS TO DETERM NE EFFECTI VE REMEDI ATI ON APPROACHES.

ONE COMMENT (LETTER 113) RECOMMENDED SUPERFUND FUNDI NG BE DI RECTED TO LANDOMERS FOR
CONSERVATI ON EFFORTS ON THEI R LAND. ANOTHER COMMENTER (LETTER 130) THOUGHT THAT MONI ES SHOULD
BE G VEN TO DEAR LODGE COUNTY AS COVPENSATI ON FOR THEI R LOST ECONOM C POTENTI AL.

RESPONSE: SUPERFUND MONI ES CANNOT BE USED FOR PAYMENTS TO LANDOMERS FCR CONSERVATI ON EFFORTS.
REMEDI ES FOR CLEANUP OF EXI STI NG CONTAM NATI ON CAN BE | MPLEMENTED ON PRI VATE, NON- PRP LANDS,
HONEVER. TH S WORK WOULD BE PAI D FOR BUT ElI THER THE PARTY RESPONSI BLE FCR THE CONTAM NATI ON OR
BY EPA COVPENSATI ON FOR LOST ECONOM C POTENTI AL OF CONTAM NATED AREAS CCULD NOT COVE FROM CERCLA
(SUPERFUND) FUNDS, BUT WOULD HAVE TO BE OBTAI NED | N SEPARATE ACTI ON FROM THCOSE PARTI ES

RESPONSI BLE FCR THE CONTAM NATI ON.

ONE COMMENT (LETTER 155) REQUESTED NOTI CE OF THE APPROVED CLEANUP PLAN WHEN | T WAS COMPLETED.
RESPONSE: THE RECORD OF DECI SI ON (ROD) STATES EPA'S DECI S| ON ON THE CLEANUP METHODS TO BE

| MPLEMENTED AT WARM SPRI NGS PONDS. THI S HAS BEEN PREPARED AFTER REVI EW NG ALL PUBLI C COMMENTS
AND RECONSI DERI NG THE VARI QUS POSSI BLE REMEDI ATI ON ALTERNATI VES. A PUBLI C NOTI CE WLL BE | SSUED



REGARDI NG THE AVAI LABI LI TY OF TH'S ROD AND RESPONSI VENESS SUMVARY TO THE PUBLI C.

ONE COMMENTER ( LETTER 101) ENCOURAGED EVERYONE TO HELP THE AGENCI ES TO ATTRACT AND KEEP THE
QUALI TY OF PERSONNEL AND THE COWM TMENT OF RESQURCES NEEDED TO MOVE THROUGH THE CLEANUP PROCESS.

RESPONSE: MDHES AND EPA AGREE.

THREE COMMENTERS (LETTERS 25, 26, 41) OPPCSED THE CONCEPT OF REMOVI NG TOPSO L FROM PASTURE LAND
FOR RECLAVATI ON WORK AT WARM SPRI NGS PONDS.

RESPONSE: THE NEED FOR TOPSO L DURI NG THE REMEDI ATION IS DI SCUSSED IN THE FS.  MJCH OF THE
TOPSO L REQUI RED WLL LARCGELY COVE FROM AREAS WTHI N THE OPERABLE UNIT. | T WOULD NOT BE
REASONABLE TO STRI P ACRES OF PASTURE LAND CF THEIR TOPSO L TO PROVIDE THE SO L NEEDED. | NSTEAD,
POORER SO LS THAT CAN BE AMENDED TO SERVE AS COVER SO L WLL BE USED WHEREVER PCSSI BLE.  SOURCES
OF SU TABLE SO LS AND THE AMENDVENTS NECESSARY TO MAKE THEM WORK FOR THE | NTENDED PURPCSES W LL
BE EXPLORED DURI NG THE REMEDI AL DESI GN PHASE OF THE PRQJECT.

ONE COMMENTER ( LETTER 48) EXPRESSED SUPPORT FOR THE ARCO BERM NG PROJECT DOMSTREAM OF THE WARM
SPRI NGS PONDS.

RESPONSE: THE REFERENCED BERM NG WORK WAS DONE BY ARCO UNDER ORDER FROM MDHES | N AN EFFCRT TO
ALLEVI ATE FUTURE FI SHKI LLS I N THE UPPER CLARK FORK RI VER  THAT WORK | S BEI NG DONE DOMNSTREAM COF
THE WARM SPRI NGS PONDS CPERABLE UNI T AND HAS THEREFORE NOT BEEN ADDRESSED IN THI S FS OR ROD.

ONE COMMENTER (LETTER 3) ASKED | F THE ARSENIC ON SMELTER HI LL IS BEI NG STORED TEMPORARI LY OR
PERVANENTLY.  ANOTHER COMMENTER ( TESTI MONY A-1) SUGGESTED THAT THE AGENCI ES | NVESTI GATE
BERYLLI UM SI TES | N THE OPPORTUNI TY PONDS. ANOTHER COMMENTER (LETTER 86) RECOMMVENDED KEEPI NG
WATER I N THE OPPORTUNI TY PONDS TO REDUCE DUST.

RESPONSE: CLEANUP STUDI ES AT THE ANACONDA SMELTER SI TE, | NCLUDI NG THE CPPCRTUNI TY PONDS AND
SMELTER HI LL, ARE ONGO NG NO FI NAL CLEANUP DECI SI ON HAS BEEN MADE TO DATE. THE PROBLEMS OF
FUG TI VE DUST, GROUNDWATER CONTAM NATI ON, AND BERYLLI UM DI SPOSAL W LL BE ADDRESSED AS PART OF
THESE ACTIVITIES. WH LE THESE STUDI ES ARE ONGO NG ACTI ONS HAVE BEEN TAKEN TO REDUCE DUST FROM
THE PONDS. THESE ACTI VI TI ES HAVE | NCLUDED PUTTI NG A LAYER COF LI MESTONE ON THE SURFACE OF THE
DRY PORTI ONS OF THE PONDS.

S| TE CHARACTERI ZATI ON AND PROBLEM DESCRI PTI ON
GROUNDWATER

ONE COMMENTER (LETTER 67) STATED THAT THE SUPERFUND | NVESTI GATI ONS OF THE WARM SPRI NGS PONDS MAY
UNDERESTI MATE THE CURRENT AMOUNT OF GROUNDWATER THAT DI SCHARGES FROM THE WARM SPRI NGS PONDS TO
THE M LL- W LLOW BYPASS AND THE CLARK FORK RI VER AND THEREFORE M NI M ZE THE | MPORTANCE OF THE
CONTAM NANTS THI S GROUNDWATER CONTAINS. BASED ON THE DATA PRESENTED IN THE PHASE | AND |1

REMEDI AL | NVESTI GATI ON (RI') REPORTS, GROUNDWATER CONTRI BUTES A SUBSTANTI AL PORTI ON OF THE FLOW
AND CONTAM NANT LOAD TO THE RI VER DURI NG LOW FLOW PERI GDS. EXCEPT FOR A TRENCH, WH CH MAY

I NTERCEPT A FRACTI ON OF THE FLOWI N ONE AREA, NO REMEDI ATI ON |'S PLANNED.

USI NG DATA FROM THE PHASE | AND PHASE || R REPORTS, THE COMMENTER STATES THAT THE COMVBI NED
CALCULATED GROUNDWATER | NFLOW TO THE UPPER BYPASS FROM THE EAST AND WEST | S PRCBABLY SQOVEWHAT
GREATER THAN 3.4 CFS AND THAT THE | NFLOW FROM THE LONER BYPASS, THOUGH MORE DI FFI CULT TO

ESTI MATE, MAY BE CLOSE TO 3.8 CFS. THE TOTAL GROUNDWATER DI SCHARCE TO THE ENTI RE M LL- WLLOW
BYPASS COULD BE AS HGH AS 7.5 CFS. NONE OF THE WARM SPRI NGS PONDS STUDI ES RECOGNI ZE THAT
MAGNI TUDE OF GROUNDWATER DI SCHARGE.

THE COMMVENT ALSO NOTES THAT CONTAM NANT LQADS | N SURFACE WATER | NCREASE THOUGH THE BYPASS AND
UPPER CLARK FORK AND THAT THE MOST LI KELY SCQURCE OF COPPER AND ZI NC CONTAM NANTS | S THE
GROUNDWATER PLUME DOMNGRADI ENT OF POND 1. GROUNDWATER I N THI'S AREA HAS HI GH SULFATE AND ZI NC
CONCENTRATI ONS.

TO SUMWARI ZE, CONTAM NATED GROUNDWATER ENMANATI NG FROM THE PONDS DI SCHARGES METALS AND SULFATE TO
THE BYPASS AND RI VER AND EXACERBATES THE POOR AQUATI C LI FE CONDI TIONS I N THE Rl VER DURI NG LOW
FLOW PERI CDS.



RESPONSE: GRCOUNDWATER | NFLOW RATES WERE ESTI MATED FOR VARI OQUS REACHES OF THE M LL- W LLOW BYPASS
USI NG BOTH DI RECT ANALYTI CAL CALCULATI ONS AND EMPI R CAL METHODS. BECAUSE DI RECT ANALYTI CAL
CALCULATI ONS OF GROUNDWATER | NFLOW TO THE BYPASS REQUI RE USE OF NUMERQUS ASSUMPTI ONS, EPA AND
MDHES CONTEND THAT | NFLOW ESTI MATES USI NG EMPI R CAL METHODS ARE MORE REPRESENTATI VE OF SI TE
CONDI TI ONS.

DI SCHARGE WAS MEASURED | N THE UPPER M LL- W LLOW BYPASS DURI NG JULY 1988, WHEN SURFACE WATER I N
THE M LL- W LLOW BYPASS WAS DI VERTED | NTO THE UPPER END CF POND 3. MEASUREMENTS OF FLOW BELOW
THE DI VERSI ON PO NT WERE CONSI DERED TO BE THE MOST ACCURATE MEANS OF DETERM NI NG THE RATE OF
GROUNDWATER | NFLOW TO THE BYPASS CHANNEL, BECAUSE ALL WATER FLOAN NG | N THE BYPASS CHANNEL AT THE
TI ME WAS DERI VED FROM GROUNDWATER SEEPAGE. DI SCHARCE MEASUREMENTS COVPLETED AT FOUR LOCATI ONS
ALONG THE BYPASS BELOW THE PO NT CF DI VERSI ON TO M DWAY ALONG POND 2 | NDI CATED THE TOTAL SEEPAGE
RATE TO THE M LL- WLLOW BYPASS WAS 2.57 CFS. THE AVERAGE GAI N I N SURFACE FLOW BETWEEN STATI ONS
SS-18 AND SS-25 DURI NG LOW FLOW MEASUREMENTS WAS 2.4 CFS. BASED ON THESE DATA, THE COMVBI NED
RATE OF GROUNDWATER | NFLOW TO THE CHANNEL FROM THE EAST AND WEST WAS APPROXI MATELY 0. 18 CFS PER
1,000 FEET OF BYPASS CHANNEL. EXTRAPCLATING THESE UNIT | NFLOW RATES TO THE ENTI RE BYPASS FROM
SS-18 TO THE NORTHWEST COVER OF POND 1 RESULTS IN A TOTAL GROUNDWATER | NFLOW RATE TO THE BYPASS
OF APPROXI MATELY 3.7 CFS. THE AGENCI ES BELI EVE TH S | NFLOW RATE | S CONSERVATI VE AND | S A MJCH
BETTER CHARACTERI ZATI ON OF SI TE CONDI TIONS THAN THE 7.5 CFS PRESENTED BY THE COMVENTER

THE PURPCSE | N COVPLETI NG GROUNDWATER | NFLOW CALCULATI ONS ( BOTH EMPI R CAL AND ANALYTI CAL) FOR
THE M LL- W LLOW BYPASS WAS TO PROVI DE REASONABLE ESTI MATES OF | NFLOW QUANTI TY FOR USE DURI NG THE
FS I N EVALUATI NG CONSTRUCTI ON OF A GROUNDWATER | NTERCEPTI ON DRAI N ALONG THE ENTI RE REACH OF THE
BYPASS. CONSTRUCTI ON OF THI'S TYPE OF | NTERCEPTI ON DRAI N WAS EVALUATED TO DETERM NE THE

FEASI BI LI TY OF: 1) | NTERCEPTI NG GROUNDWATER EMANATI NG FROM THE WARM SPRI NGS PONDS AND THE
OPPORTUNI TY PONDS BEFORE THE GROUNDWATER ENTERS THE M LL- W LLOW BYPASS, AND; 2) MAI NTAI NI NG
GROUNDWATER LEVELS AT AN ELEVATI ON BELOW THE BASE COF TAI LI NGS LOCATED ADJACENT TO THE BYPASS.

SUBSEQUENT DATA COLLECTED AT THE SI TE | NDI CATED THAT GROUNDWATER | NFLOW TO THE BYPASS DCES NOT
EXCEED NMAXI MUM CONTAM NANT LEVELS OR GOLD BOOK AQUATI C STANDARDS. DATA TO SUPPORT THI S

CONCLUSI ON WERE COLLECTED PRI MARI LY | N CONJUNCTI ON W TH SURFACE WATER SAMPLI NG COVWPLETED AT
THREE LOCATI ONS I N THE BYPASS CHANNEL DURI NG JULY 1988, WHEN M LL AND W LLOW CREEKS WERE

DI VERTED | NTO POND 3. SAVPLES COLLECTED AT THAT TI ME FROM SAMPLI NG SI TES SS-18C, SS-18Cl1, AND
SS- 18D ESSENTI ALLY REPRESENTED GROUNDWATER SEEPI NG | NTO THE BYPASS CHANNEL. ANALYTI CAL RESULTS
OF THOSE SAMPLES | NDI CATED THAT ALL PARAMETERS ANALYZED WERE BELOW GOLD BOOK STANDARDS.  BECAUSE
FRESHWATER AQUATI C CRI TERI A ARE BASED ON ACI D- SOLUBLE ANALYSES, USE OF DI SSOLVED CADM UM
CONCENTRATI ONS RANG NG FROM 5.8 TO 6.4 UG L MEASURED AT SAMPLI NG STATI ONS SS-18C, SS-18Cl, AND
SS- 18D, | N EVALUATI NG EXCEEDANCES OF CHRONI C AND ACUTE WATER QUALITY CRITERIA IS NOT

APPRCPRI ATE. | N ADDI TI ON, CONCENTRATI ONS OF METALS MEASURED I N SAMPLES OBTAI NED FROM MONI TORI NG
WELLS LOCATED ADJACENT TO THE M LL- WLLOW BYPASS ARE LESS THAN GOLD BOOK STANDARDS. BECAUSE OF
THESE DATA, | T BECAME APPARENT THAT | NTERCEPTI ON OF GROUNDWATER | NFLOW TO THE BYPASS CHANNEL WAS
UNNECESSARY | N MEETI NG ARARS ESTABLI SHED FOR THE OPERABLE UNIT.

GROUNDWATER | NFLOW TO THE CLARK FORK RI VER BETWEEN POND 1 AND PERKI NS BRI DCE (SS-29) WAS NOT
CALCULATED OR PRESENTED IN THE PHASE Il RI. THE VALUES Cl TED BY THE COMWWENTER AS | NFLON TO THE
BYPASS IN TH S REACH OF THE BYPASS (1.8 AND 3.8 CFS) ARE ACTUALLY ESTI MATES OF THE GROUNDWATER
FLUX I N THE SHALLOW SAND AND GRAVEL AQUI FER BENEATH THE POND 1 BERM I T IS UNKNOWN WHAT PORTI ON
OF THE GROUNDWATER MOVI NG BENEATH THE POND 1 BERM ACTUALLY SURFACES IN THE CLARK FORK RI VER
SOUTH OF PERKINS LANE BRI DGE.

HOMNEVER, SURFACE WATER QUALI TY DATA COLLECTED DURI NG THE PHASE | R DO NOT SHOW A MEASURABLE

I NCREASE OF CCPPER AND ZI NC AT SS-29, AS COWPARED TO UPSTREAM SI TES SS-25, SS-28, AND PS-12,
EVEN DURI NG LOW FLOW PERI DS WHEN THE LARGEST | MPACTS FROM GROUNDWATER | NFLOAS SHOULD BE

REALI ZED IN THE STREAM | N ADDI TI ON, GROUNDWATER SAMPLES OBTAI NED FROM MONI TORI NG VEELLS LOCATED
DOMGRADI ENT CF POND 1 NEAR THE CLARK FORK RI VER EXH Bl TED COPPER AND ZI NC CONCENTRATI ONS VELL
BELOW THAT MEASURED | N THE CLARK FORK RI VER

THE SAME COMVENTER (LETTER 67) NOTES THAT WELL COWPLETI ON LOGS FOR WELLS WsP- GWV 17, 18S, 18D,
19S, AND 19D AND WSP- PWO01 ARE NOT IN THE PHASE Il R, SO A COWPLETE ANALYSI S OF THE GROUNDWATER
I NVESTI GATI ON COULD NOT BE DONE.

RESPONSE: THESE LOGS WERE | NADVERTENTLY OM TTED FROM THE PHASE || RI. WELL COWPLETI ON LOGS FOR
THESE WELLS HAVE BEEN ADDED TO THE AGENCI ES' RESPONSE TO ARCO S COMMENTS ON THE PHASE Il R,



VWH CH | S PART OF THE ADM NI STRATI VE RECORD.

IN ADDI TI ON, LETTER 67 STATES THAT WELL DEVELCOPMENT FOR MOST OBSERVATI ONS WELLS WAS | NADEQUATE
BECAUSE THE FI NAL WATER PRODUCED FROM THE VELLS WAS NOT CLEAR  WELLS COWPLETED | N SANDS AND
GRAVELS, SUCH AS THOSE ENCOUNTERED | N THE AREA, CAN BE DEVELOPED TO PRODUCE CLEAR WATER, BUT I T
CAN TAKE LONGER THAN THE 10 TO 85 M NUTES SPENT AT EACH WELL. MEASURED TRACE- METAL

CONCENTRATI ONS | N TURBI D WATER SAVPLES FROM WELLS THAT HAVE BEEN | NADEQUATELY DEVELOPED OR
PURCGED MAY NOT BE REPRESENTATI VE OF ACTUAL LEVELS | N GROUNDWATER

RESPONSE: WELL DEVELOPMENT FOLLOW NG MONI TORI NG VEELL | NSTALLATI ON USI NG HAND- LI FT PUMPS, SURCE
BLOCKS, AND BAI LERS WAS THE I NI TI AL STEP I N ENSURI NG REPRESENTATI VE FORVATI ON WATER WAS OBTAI NED
FOR LABCRATCRY ANALYSIS. PRIOR TO OBTAI NI NG A SAMPLE FROM EACH MONI TORI NG VELL DURI NG EACH
SAMPLI NG EPI SCDE, WATER I N THE VELL WAS EVACUATED UNTI L RELATI VELY CLEAR SAND- FREE WATER WAS
OBTAI NED. WELL EVACUATI ON WAS CONTI NUED WHI LE THE EVACUATED WATER WAS MONI TORED FOR FI ELD
PARAMETERS | NCLUDI NG TEMPERATURE, SPECI FI C CONDUCTI VI TY, AND PH.  WHEN MEASUREMENTS OF THESE

FI ELD PARAMETERS VERE W THI N 5 PERCENT FCR THREE CONSECUTI VE SAMPLES OF THE EVACUATI ON WATER
THE WELL WAS DEEMED READY FCR SAVPLI NG THI'S PROCESS SOVETI MES RESULTED I N AN ADDI TIONAL 1 TO
1.5 HOURS OF DEVELOPMENT Tl ME FOR PARTI CULARLY TURBI D VELLS.

ALL SAMPLES COLLECTED FOR METALS ANALYSI S WERE FI ELD- FI LTERED WTH A 0.45(U) FILTER TO REMOVE
ANY RESI DUAL TURBI DI TY PRIOR TO PRESERVI NG THE SAMPLES WTH NI TRIC ACID. TH S PROCEDURE WAS
CONSI STENT W TH THE PRQIECT SAMPLI NG AND ANALYSI' S PLAN AND | S STANDARD PRACTI CE FOR PREPARI NG
WATER SAMPLES FOR DI SSOLVED METALS ANALYSI S.

THE SAME COMVENTER (LETTER 67) DESCRI BES THE MAP OF THE EXTENT OF GROUNDWATER CONTAM NATI ON AS
I NCOWPLETE BECAUSE THE BOUNDARI ES OF THE PLUME ElI THER STOP AT THE BOUNDARI ES OF THE OPERABLE
UNIT OR AT THE M LL- WLLOW BYPASS AND THE CLARK FORK RI VER  THE PLUME PRCBABLY EXTENDS BEYOND
THESE BOUNDARI ES. THESE STREAVS MAY BE A GROUNDWATER DI VI DE AND, THEREFCRE, LIM T FURTHER

M GRATI ON OF THE PLUME AS THE RI | NVESTI GATI ONS SEEM TO ASSUME, BUT THI S HAS NOT BEEN
DOCUMENTED. A COVPLETE RI SK ASSESSMENT CANNOT BE DONE W THOUT KNOMLEDGE OF THE FULL EXTENT OF
THE PLUME.

RESPONSE: THE | NTENT OF FI GURE 2-19 WAS TO PROVI DE THE READER WTH A FEEL FOR THE EXTENT COF
GROUNDWATER CONTAM NATI ON AS RELATED TO | RON, MANGANESE, AND SULFATE CONCENTRATI ONS W THI N AND
DI RECTLY ADJACENT TO THE WARM SPRI NGS PONDS CPERABLE UNI'T. SEPARATE STUDI ES OF THE ANACONDA
SMELTER- OPPORTUNI TY PONDS SI TE AND THE CLARK FORK RI VER ARE BEI NG CONDUCTED TO CHARACTERI ZE
GROUNDWATER QUALI TY WEST OF THE M LL- W LLOW BYPASS AND NORTH OF THE WARM SPRI NGS PONDS,

RESPECTI VELY. COVBI Nl NG DATA FROM THE THREE STUDI ES WOULD LI KELY | NDI CATE THAT THE REQ ONAL
EXTENT OF THE GROUNDWATER CONTAM NANT PLUME ( ASSOCI ATED W TH RELATI VELY H GH CONCENTRATI ONS COF

I RON, MANGANESE, AND SULFATE) |S GREATER THAN THAT DEPI CTED ON FI GURE 2-19. THE R SK ASSESSMENT
FOR THE WARM SPRI NGS PONDS OPERABLE UNI T WAS COWPLETED FOR THE OPERABLE UNI T | TSELF;, FUTURE RI SK
ASSESSMENTS W LL | NVESTI GATE OTHER COVPONENTS OF THE UPPER CLARK FORK BASI N CERCLA SI TES.

FI NALLY, LETTER 67 NOTES THAT | NTERCONNECTI ONS BETWEEN THE SHALLOW AND DEEP AQUI FERS MAY BE MORE
SI GNI FI CANT THAN THE Rl REPORTS | NDI CATE. SAMPLES FROM NESTED WVELLS WSP- GV 7 AND 15 ALONG THE
BYPASS AND WEP- GV 10 NEAR POND 1 SHOW THAT SULFATE CONCENTRATI ONS ARE HI GHER | N THE DEEPER

AQUI FER THAN THE SHALLOW AQUI FER  MANGANESE | S ALSO PRESENT IN THE DEEPER AQUI FER S PLUME. I T
APPEARS THAT THE PLUME | N THE DEEPER AQUI FER HAS NOT DEVELCOPED AS FULLY AS I N THE SHALLOW

AQUI FER, BUT G VEN SUFFI CIENT TIME, | T COULD.

RESPONSE: ARARS ESTABLI SHED FOR GROUNDWATER AT THE WARM SPRI NGS PONDS CPERABLE UNI T | NCLUDE
PRI MVARY NMAXI MUM CONTAM NANT LEVELS. SULFATE AND MANGANESE ARE NOT | NCLUDED | N THESE STANDARDS
AND, AS SUCH, ARE NOT ADDRESSED I N REMEDI AL ALTERNATI VES ASSCCI ATED W TH THE FS.

THE OCCURRENCE OF THESE PARAMETERS | N THE DEEPER AQU FER IN THE VICINITY CF THE M LL- WLLOW
BYPASS AND POND 1 | S CONSI STENT W TH THE PRESENCE OF RELATI VELY H GH SULFATE AND MANGANESE
CONCENTRATI ONS | N GROUNDWATER SYSTEMS IN THE VICINITY OF THE OPPORTUNI TY PONDS.  TH S SUGGEESTS
THAT THE DI STRI BUTI ON AND OCCURRENCE OF SULFATE AND MANGANESE | N THE GROUNDWATER ENVI RONMENT | S
MORE REG ONAL AND | S PROBABLY A RESULT CF MULTI PLE CONTAM NANT SOURCES AND PATHWAYS OF

CONTAM NANT MOVEMENT.



TAL LI NGS AND SEDI MENTS

ONE COMMENTER (LETTER 72) STATES THAT THE FS NOTES ON PACE 2-30 THAT SEVEN SAMPLES OF TAI LI NGS
DEPCSI TS WERE COLLECTED | N THE AREAS ABOVE POND 3 AND BELOW POND 1 AND TESTED FOR EP TOXI C TY.
NONE OF THE SAMPLES FAI LED THE TEST. THE COMVENT STATES THAT THE FACT THAT THE SAMPLES DI D NOT
FAIL THE EP TOXIC TY TEST DOES NOT ADEQUATELY | NDI CATE THEI R HAZARD TO THE ENVI RONMENT. THE
COMMENT SUGCGESTS THAT THE SAMPLES SHOULD BE TESTED BY "BULK SEDI MENT AND ELUTRI ATE Bl CASSAY
TESTI NG "

RESPONSE: THE PARAGRAPH DI SCUSSED IN THI S COMVENT WAS NOT | NTENDED TO | MPLY THAT THE TAI LI NGS
AND CONTAM NATED SO LS DEPOCSI TS DO NOT PRESENT A THREAT TO THE ENVI RONVENT SI MPLY BECAUSE THEY
DO NOT FAIL THE EP TOXICI TY TEST. IT IS FAIRLY STANDARD | N A REMEDI AL | NVESTI GATI ON TO TEST
VARI QUS WASTES BY THI S TEST, AS ONE | NDI CATI ON OF WHETHER THE HAZARDQUS WASTE MANAGEMENT
REGULATI ONS SHOULD BE CONSI DERED CR FOLLOWED | N TREATI NG STORI NG OR DI SPOCSI NG OF THE WASTES.
THE | NDI CATED PARAGRAPH MERELY REPORTS THE RESULTS OF TESTI NG THE MATERI ALS BY THI S STANDARD
TEST.

THE TWD TYPES OF TEST SUGCGESTED | N THE COMMENT ARE NOT FURTHER DESCRIBED. | T IS NOT CLEAR WHAT
SPECI FI C TESTS ARE BEI NG RECOMVENDED OR HOW THE RESULTS FROM SUCH TESTS COULD BE USED TO
DETERM NE CLEANUP LEVELS FOR TAILINGS AND SO LS. NUMEROUS SAMPLES COF TAI LI NGS HAVE BEEN
ANALYZED FOR METALS CONTENT. THE RESULTI NG DATA HAVE BEEN USED | N DEVELCOPI NG REMEDI ATI ON
ALTERNATI VES FOR THESE MATERI ALS.

ONE COMMENTER (LETTER 3) ASKED HOW THE ESTI MATE OF 19 M LLI ON CUBI C YARDS OF SEDI MENTS I N THE
PONDS WAS MADE.

RESPONSE: THE VOLUME OF POND BOTTOM SEDI MENTS ( APPROXI MATELY 19 M LLI ON CUBI C YARDS), AS
PRESENTED I N TABLE 2-2 OF THE FS, WAS CALCULATED US| NG DATA COLLECTED DURI NG THE PHASE |

REMEDI AL | NVESTI GATI ON AND THE PHASE || REMEDI AL | NVESTI GATI ON AT THE WARM SPRI NGS PONDS
OPERABLE UNI T. THESE DATA | NCLUDED BOTTOM SEDI MENT THI CKNESS | NFORVATI ON COLLECTED DURI NG BOTTOM
SEDI MENT SAMPLI NG ACTI VI TI ES AT ABOUT 45 LOCATI ONS W THI N THE THREE PONDS AND DATA DEVELOPED TO
PREPARE A BATHYMETRI C MAP OF THE POND BOTTOM SURFACE. THE BASE OF THE POND BOTTOM SEDI MENTS WAS
DEFI NED AS THE CONTACT BETWEEN FI NE- GRAI NED SEDI MENTS AND NATI VE MATERI AL. NATI VE MATERI AL AT
THE WARM SPRI NGS PONDS WAS TYPI CALLY El THER PEAT OR COARSE- GRAI NED SAND AND GRAVEL.

ONE COMMENTER ( LETTER 154) STATED THAT THE ANNUAL SEDI MENT LOADS AND THE SEDI MENT LOADS FROM
SMALLER FLOOD EVENTS | N WARM SPRI NGS CREEK ARE MCRE S| GNI FI CANT THAN THE SEDI MENT LOADS FROM
LARCER EVENTS AND SHOULD BE ADDRESSED IN THE FS.

RESPONSE: THE ACCUMULATI ON OF SEDI MENTS I N THE WARM SPRI NGS PONDS WAS USED TO ESTI MATE AN
AVERAGE ANNUAL SEDI MENT LOADI NG TO THE PONDS. THE PURPCSE OF THE FLUVI AL-12 BEDLOAD SEDI MENT
TRANSPORT STUDY WAS TO DETERM NE POTENTI AL ERCSI ON OF BANK AND FLOODPLAI N TAI LI NGS SEDI MENTS
FROM SI LVER BOW CREEK DURI NG FLOCD EVENTS. ERCSI ON OF TAI LI NGS WAS EXPECTED TO BE | NSI GNI FI CANT
FOR FLOW RANGES UP TO NEARLY BANKFULL ( ESTI MATED AT ABQUT 500 CFS OR A 2- TO 5- YEAR FLOOD
EVENT). SINCE MOST OF THE BEDLOAD TOXI C SEDI MENT TRANSPORT WOULD ONLY OCCUR | N MAJOR FLOOD
EVENTS, THE TREATMENT AND CONTAI NMENT SYSTEM WAS DESI GNED CONSI DERI NG THE PEAK FLOW AND VOLUME
OF THE 100- YEAR FLQOCD.

TOTAL SEDI MENT REACHI NG THE PONDS, AS PRESENTED IN THI S COMMVENT, |S DEFI NED QU TE DI FFERENTLY.
TOTAL SEDI MENT | NCLUDES BOTH SUSPENDED LOAD AND BEDLOAD FROM ALL SOURCES AND FLOW RANGES. A
LARCE QUANTI TY OF SUSPENDED LOAD ORI G NATES FROM " NATURAL" FOREST AND RANGELAND ERCSION. THI S
TOTAL LOAD IS WHAT THE COMMENTER | S DESCRI BI NG WTH THE ANALYSI S OF USGS FLOW AND SEDI MENT DATA.
TOTAL SEDI MENT LOAD TRANSPCRT WOULD BE EXPECTED TO GREATLY | NCREASE FOR FLOAS ABOVE THE 90TH
PERCENTI LE FLOW DURATI ON EXCEEDANCE, SINCE MOST OF THE ANNUAL FLOAS | N THAT RANGE REPRESENT
OVERLAND SPRI NG SNOWELT RUNOFF FROM FOREST AND RANGELAND. PEAK FLOOD FLOWS, I N THE 10- YEAR TO
100- YEAR RANGE, ARE ABOVE THE 99TH PERCENTILE ON A FLOW DURATI ON EXCEEDANCE CURVE.

SURFACE WATERS

ONE COMMENTER (LETTER 72) PO NTS QUT THE CORRELATION (NOTED I N THE FS) BETWEEN PH VALUES AND
H GHER DI SSOLVED METALS LEVELS I N THE STREAMS. THE COMMENTER NOTES THAT COPPER TOXI CI TY VAR ES
W TH PH AND THAT THE | NTERACTI ON BETWEEN ALUM NUM AND LOW PH MAY PCSE A Sl GNI FI CANT HAZARD TO
AQUATI C FAUNA AT THE CONCENTRATI ONS DETECTED | N THE SURFACE WATER AT THE SI TE.



RESPONSE: EPA AND MDHES AGREE THAT COPPER TOXI CI TY VAR ES. THE ACGENCI ES FEEL THAT ALKALINITY
PLAYS A SOVEWHAT MORE | MPORTANT RCLE IN THE TOXI G TY OF COPPER AS EVI DENCED BY THE DEPENDENCE
OF THE FRESHWATER AMBI ENT WATER QUALI TY CRI TERI ON TO ALKALI NI TY (ALKALINITY | S GENERALLY

CONSI DERED EQUAL TO CARBONATE HARDNESS), BUT NOT PH.  THE COPPER | ON | S COVPLEXED BY ANI ONS,
WH CH, I N TURN, AFFECTS THE TOXICI TY OF COPPER AT LOMER ALKALINITY, COPPER IS GENERALLY MCORE
TOXI C.

A SI GNI FI CANT VOLUME OF RECENT LI TERATURE HAS DI SCUSSED THE ASSCCI ATI ON OF LOW PH ( BELOW 5. 2)
AND EXTREME ALUM NUM TOXI G TY. THE AGENCI ES BELI EVE THAT IF THE CRITERION OF PH IS MET, THE
TOXI QI TY OF ALUM NUM CAN BE CONTROLLED.

ALUM NUM WAS ANALYZED | N SAMPLES TAKEN FROM THREE SAMPLI NG STATI ONS DURI NG THE SPRI NG 1986 HI GH
FLOW EVENT. THE PH RANGE DURI NG THI S SAMPLI NG EVENT WAS FROM A LOVCF 6.5 TO A HGH OF 9.5.

THE MAXI MUM CONCENTRATI ON OF DI SSOLVED ALUM NUM AT EACH SAMPLI NG STATI ON DI D NOT EXCEED THE
ACUTE AMBI ENT WATER QUALITY CRITERION OF 760 UG L. AT THE TWD SAMPLI NG STATI ONS WHERE ONLY TWD
SAMPLES WERE TAKEN ( QUTFLOW FROM POND 3 AND M LL- W LLOW BYPASS), THE CONCENTRATI ONS OF DI SSOLVED
ALUM NUM EXCEEDED THE CHRONIC CRI TERION OF 87 UG L (AVERAGES OF 97 AND 139 UG L). THE CHRONIC
CRI TERI ON WAS NOT EXCEEDED AT THE SAMPLI NG STATI ON W TH 12 SAMPLI NG EVENTS ( AVERAGE OF 67 UG L
AT THE | NFLOW TO THE PONDS). TOTAL ALUM NUM CONCENTRATI ONS EXCEEDED BOTH ACUTE AND CHRONI C
CRITERIA AT THE M LL- WLLOW BYPASS SAMPLI NG STATI ON AND CHRONI C CRI TERI A AT THE | NFLOW TO THE
PONDS AND W THI N THE PONDS.

THE POTENTI AL EXI STS FOR A HAZARD TO AQUATI C FAUNA FROM ALUM NUM TOXI CI TY, AS SEVERAL SAMPLI NG
EVENTS DI D DETECT ALUM NUM AT CONCENTRATI ONS GREATER THAN THE ACUTE CRI TERI ON

SEVERAL COMMENTERS ( TESTI MONY M1, M2, M 3) EXPRESSED GENERAL CONCERN OVER Fl SHKILLS IN THE
CLARK FORK RIVER. ONE COWMMENT (LETTER 138) NOTED THAT THE JULY 1989 Fl SHKI LL WAS CAUSED NOT
ONLY BY THE TAILINGS IN THE M LL- W LLOW BYPASS, BUT ALSO BY THE STREAMSI DE TAI LI NGS DOANNSTREAM
OF THE WARM SPRI NGS PONDS. ANOTHER COMMENTER (LETTER 3) ASKED WHY FI SHKILLS OCCUR | F FI SH CAN
LIVE IN THE PONDS. ARCO ( TESTI MONY A-3, B-3, M6) RECOGNI ZED THE PRCBLEM OF FI SHKI LLS, BUT
STATED THAT, ON THE WHOLE, FI SH AND WLDLI FE IN THE WARM SPRI NGS PONDS OPERABLE UNI T ARE HEALTHY
AND ABUNDANT.

RESPONSE: THE AGENCI ES SHARE EVERYONE' S CONCERN OVER FI SHKILLS IN THE CLARK FORK RIVER  THE

FI SHKI LLS ARE THOUGHT TO BE THE RESULT OF SHOCK LOADI NGS OF WATERS IN THE M LL- W LLOW BYPASS AND
UPPER CLARK FORK RIVER WTH H GHLY SCLUBLE METAL SALTS DURI NG SUMMER THUNDERSTORM EVENTS AFTER
EXTENDED DRY SPELLS. THE PROBLEM EXI STS BECAUSE OF THE EXPOSED TAI LI NGS SLI CKENS FOUND W THI N
THE BYPASS CHANNEL AND ALONG THE UPPER CLARK FORK BANKS, NOT WTH N THE PONDS. THE FISH IN THE
PONDS ARE NOT SUBJECTED TO THE EXTREMELY H GH CONCENTRATI ONS OF METALS THAT CAUSE THE FI SHKI LLS.
FOR A FULL DI SCUSSI ON OF THE CAUSES OF THE FI SHKI LLS, SEE CHAPTER 4 OF THE FS.

IT 1S RECOGNI ZED THAT TAI LI NGS DOMNSTREAM CF THE WARM SPRI NGS PONDS CONTRI BUTED TO THE JULY 1989
FI SHKI LL THAT EXTENDED DOANSTREAM TO DEER LCDGE. TEMPORARY CONTRCL OF THE DOANSTREAM TAI LI NGS
I'S BEI NG ADDRESSED THROUGH ARCO S BERM NG PRQJECT, BUT LONG TERM SCLUTI ONS WLL BE DEVELCPED I N
THE CLARK FORK RI VER REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY. | T IS UNDERSTOCD THAT

ACTI ONS AT THE M LL- WLLOW BYPASS ALONG THE WARM SPRI NGS PONDS W LL NOT SOLVE THE FI SHKI LL
PROBLEMS FOR THOSE CASES WHERE THE TAI LI NGS BELOW THE PONDS ARE THE CAUSE OF THE FI SHKI LLS.

THE AGENCI ES AGREE THAT TERRESTRI AL AND AQUATI C LI FE APPEAR TO BE PRODUCTI VE AND | MPROVI NG FROM
PAST YEARS. HOWEVER, | MPACTS TO TERRESTRI AL ORGANI SM5 ARE DI FFI CULT TO DETERM NE UNLESS THEY
ARE ACUTE OR CUMULATI VE. THERE REMAINS THE POTENTI AL FOR CHRONI C EFFECTS ON | NDI VI DUALS

ORGANI SM5. CHRONI C AQUATI C LI FE CRI TERI A HAVE BEEN AND CONTI NUE TO BE EXCEEDED FOR SELECTED
CONTAM NANTS.

Rl SK ASSESSMENT

TWD COMVENTERS CRI Tl Cl ZED THE ENVI RONVENTAL Rl SK ASSESSMENT. ONE COMMENTER (LETTER 154) THOUGHT
THAT THE ECOSYSTEM ANALYSI S WAS CASUAL, AD HOC, AND W THQUT A GU DI NG PLAN, AND THAT ECOSYSTEM
TECHNI QUES HAVE NOT BEEN APPLIED. THAT SAME COMVENTER AND OTHERS (LETTERS 101, 108, 126) ADDED
THAT DOANSTREAM ECOLOG CAL RI SKS OF TOXI C METAL SEDI MENTS IN THE CLARK FORK RI VER SHOULD BE
EVALUATED. SEVERAL COMVENTS SUGCESTED THAT THE AGENCI ES CONDUCT AN | NCREMENTAL RI SK ASSESSMENT
I N DEVELCPI NG DAM SAFETY ARARS.



RESPONSE: A DETAI LED ECOSYSTEM ANALYSI S HAS NOT BEEN CONDUCTED AT THE WARM SPRI NGS PONDS. AT
THE TI ME THE | NVESTI GATI ONS WERE CONDUCTED FOR WARM SPRI NGS PONDS, AN FULL ECOSYSTEM ANALYSI S
WAS NOT' A REQUI REMENT | N THE CERCLA PROCESS. THE AGENCI ES DO NOT AGREE W TH THE COMMENTER THAT
THE ECOSYSTEM ANALYSI S |'S | NADEQUATE.  SAMPLI NG OF KEY RECEPTCRS, | NCLUDI NG FI SH AND WATERFOWL,
HAS BEEN CONDUCTED. ADDI TI ONALLY A SURVEY OF ALL LI TERATURE ON MACRO NVERTEBRATES FROM BUTTE TO
DEER LCDGE AND AN ANALYSI S OF ALGAE AND VEGETATI ON WERE CONDUCTED. WHI LE THE SAMPLI NG PROGRAM
AT THE WARM SPRI NGS PONDS WAS NOT DESI GNED TO QUANTI TATI VELY ANSWER QUESTI ONS ON THE

ENVI RONVENTAL HEALTH OF THE POND SYSTEM THE DATA OBTAI NED CAN AND HAVE BEEN USED TO

QUALI TATI VELY DETERM NE Rl SK TO THE ECOSYSTEM

ECOSYSTEM ASSESSMENTS TO DETERM NE THE EFFECTS OF CONTAM NATI ON ARE DI FFI CULT TO UNDERTAKE AND
TIME CONSUMNG IT IS OFTEN DI FFl CULT TO SEPARATE THE NATURAL | NTERACTI ONS AND CYCLES IN THE
ENVI RONVENT FROM THE EFFECTS OF CONTAM NATI ON, UNLESS ACUTE EFFECTS CAN BE SEEN. ACUTE EFFECTS
ARE RARELY SEEN AND EVEN WHEN THEY ARE (E. G, THE KESTERSON RESERVA R NATURAL SELENI UM

CONTAM NATI ON PROBLEM THE | NTERACTI ONS AND RI PPLE- THROUGH EFFECT ON THE ECOSYSTEM ARE MOSTLY
HYPOTHESI ZED AND CAN RARELY BE SHOM THRQUGH QUANTI TATI VE SAMPLI NG AS CAUSE- AND- EFFECT.

THE DOANSTREAM ECOSYSTEM WAS NOT | GNORED | N THE ASSESSMENT OF ECOLOG CAL RISK.  ONLY QUALI TATI VE
STATEMENTS COULD BE MADE AS DATA WTH WH CH TO MCDEL THE EFFECTS OF A MASSI VE RELEASE OF
TAILINGS DO NOT EXIT. THE ASSESSMENT WAS CONDUCTED ACCORDI NG TO EPA QU DELI NES AVAI LABLE AT THE
TI ME THE REPORT WAS PREPARED TO MEET THE REQUI REMENTS OF CERCLA. WHI LE A MORE DETAILED R SK
ASSESSMENT MAY BE NECESSARY, | T WLL BE PREPARED I N THE FUTURE AS PART OF OTHER OPERABLE UNI TS

THOSE COMMVENTS REGARDI NG AN | NCREMENTAL RI SK ASSESSMENT FOR DAM SAFETY DESI GN ARE ADDRESSED | N
THE NEXT SECTI ON UNDER DAM SAFETY ARARS.

ARARS AND CLEANUP_ STANDARDS

ONE COMMENTER (LETTER 111) THOUGHT THAT THE WORDI NG | N THE PROPCSED PLAN IS | NDEFI NI TE ABOUT
MEETI NG MDHES AND FEDERAL ARARS AND REDUCI NG RI SKS.

RESPONSE: CERCLA REQUI RES ANY REMEDI AL ACTI ON TO PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT,
AND TO COVPLY W TH ARARS UNLESS AN APPRCPRI ATE WAI VER | S | NVOKED. THE SELECTED REMEDY,
DOCUMENTED IN TH S ROD, MEETS THESE CRI TERI A ANY LANGUAGE | N THE PROPCSED PLAN THAT SUGCGESTS
ANY OTHER | NTERPRETATI ON WAS NOT | NTENDED.

SURFACE WATER QUALITY ARARS.

NUMEROUS COMMENTERS (LETTERS 53, 64, 65, 66, 69, 73, 74, 75, 77, 89, 97, 98, 99, 101, 102, 104,
106, 107, 108, 109, 111, 112, 115, 116, 118, 121, 122, 123, 126, 128, 131, 132, 133, 134, 135,
138, 139, 142, 143, 144, 145, 146, 147, 151, 153, 154, 155, 159, 162; TESTI MONY A-15, M1, M3,
M4, M5, M7, M8, M9, M10, M11, M13, M15) RECOMVENDED REQUI RI NG REMEDI ATI ON OF THE PONDS
TO RESULT I N GOLD BOOK ( FEDERAL AMBI ENT WATER QUALI TY CRITERI A, AWQC) VALUES BEING MET I N THE
CLARK FORK RI VER AND THE M LL- W LLOW BYPASS. NANY OF THESE COMVENTERS STATED THAT THE
APPRCPRI ATE GOAL SHOULD BE TO PREVENT ALL EXCEEDANCES COF GOLD BOCOK CRI TERI A UP TO THE 100- YEAR
FLOOD LEVEL UNTIL UPSTREAM SOURCES ARE CLEANED UP, AND THEN FOR ALL FLOAS AFTER THAT. SEVERAL
THOUGHT THAT GOLD BOOK CRI TERI A SHOULD BE MET FOR ALL FLOODS AND AT ALL TI MES.

RESPONSE: ALTHOUGH THE TERM " GOLD BOOK" WAS NOT USED | N CHAPTER 4 OF THE FS FOR STATI NG THE
GOALS FOR THE OPERABLE UNI'T, THE WATER QUALITY CRITERI A C TED ARE THE GOLD BOOK AWXC. THESE
CRI TERI A WERE ADCPTED AS STANDARDS BY THE STATE. REMEDI ATI ON OF THE WARM SPRI NG PONDS ALONE
CANNOT GUARANTEE THAT THE STANDARDS WLL BE MET IN THE CLARK FORK RI VER, EVEN AT THE HEADWATERS
OF THE RIVER  WARM SPRI NGS CREEK AND THE CLARK FORK R VER | TSELF ARE ALSO CONTAM NATED, AND
WLL HAVE TO BE CLEANED UP BEFCRE THE WATER QUALITY I N THE CLARK FORK CAN BE ASSURED. HOWEVER,
THE SELECTED REMEDY W LL MXDI FY THE POND SYSTEM I N ORDER TO ACH EVE THE GOLD BOCK STANDARDS
UNDER NCORVAL CONDI TI ONS FOR THE WATER LEAVI NG THE OPERABLE UNIT, AND THIS WLL GO A LONG WAY
TOMRD | MPROVI NG THE WATER QUALITY I N THE Rl VER

THE AMVBI ENT WATER QUALI TY REGULATI ONS DO NOT ADDRESS THE CONCEPT OF MEETI NG THE WATER QUALI TY
STANDARDS DURI NG MAJOR FLOODS. ON THE CONTRARY, THE REGULATI ONS ALLOW FOR PERI CDI C EXCEEDANCES
OF THE STANDARDS: AS COFTEN AS ONCE I N A 3-YEAR PERI CD, THE 4- DAY AVERAGE CAN EXCEED THE
STANDARDS W THOUT BEI NG CONSI DERED A VI CLATI ON.  HOWNEVER, THE SELECTED REMEDY WLL TREAT FLONG
TO THE 100- YEAR FLOOD AND WATER LEAVI NG THE OPERABLE UNI T SHOULD MEET THESE STANDARDS.



IT 1S I MPORTANT TO NOTE THAT THE STANDARDS ARE PROBABLY LESS LI KELY TO BE EXCEEDED DURI NG LARCE
FLOODS THAN DURI NG SMALL RUNCFF EVENTS. THE MAXI MUM CONCENTRATI ONS OF METALS | N THE BYPASS ARE
SEEN WHEN A SHORT, BUT | NTENSE, THUNDERSTORM RI NSES THE SOLUBLE METAL SALTS OFF THE TAI LI NGS
DEPCSI TS AND | NTO THE BYPASS WTH A M NI MUM AMOUNT OF DI LUTION. THI S | S WHAT HAS CAUSED

FI SHKI LLS. LARGE FLOODS ARE UNLI KELY, NEAR THEI R PEAK FLOW5, TO EXCEED THE STANDARDS. THE
REASON FOR THI S | S SI MPLE: THERE IS TOO MJCH WATER AND TOO LI TTLE READILY AVAI LABLE

CONTAM NANTS.

METALS LEVELS THAT WOULD BE SEEN IN THE RI VER, UNDER ALL THE POSSI BLE FLOOD SCENARI CS UP TO

100- YEAR FLOCDS, CANNOT BE PREDI CTED W TH ACCURACY. MODELS TO DEAL W TH A CONTAM NATI ON

S| TUATI ON AS COWPLEX AS THAT ALONG SI LVER BOW CREEK DO NOT EXI ST. MODELS WOULD HAVE TO BE
DEVELCOPED, AND CONS| DERABLE DATA WOULD HAVE TO BE COLLECTED TO CALI BRATE THE MODELS. THI 'S WOULD
DELAY CLEANUP FOR YEARS, AND I T I'S NOT CERTAIN THAT A MODEL SATI SFACTCRY TO ALL PARTI ES COULD BE
DEVELCPED. | NSTEAD OF ATTEMPTI NG TO MODEL AND UNDERSTAND THE CONTAM NATI ON OF THE CREEK WATER
UNDER ANY AND ALL FLOW CONDI TI ONS, THE PS TOOK THE APPROACH OF | DENTI FYI NG MAJOR CONTRI BUTI ONS
TO THE CONTAM NATI ON AND THEN DEVELOPI NG SYSTEMS TO TREAT A WDE RANGE OF FLOAS. IN THI S WAY,
WHATEVER THE DETAI LS OF THE RUNCFF EVENT AND THE RESULTI NG CONTAM NATI ON, THE TREATMENT SYSTEM
WOULD BE ABLE TO PROVI DE TREATMENT AND PROTECTI ON FOR THE CLARK FCRK RI VER

THE WATER W THI N THE PONDS ARE NOT PART OF ANY RI VER OR CREEK, AND ARE NOT COVERED BY THE
STATE' S WATER QUALI TY STANDARDS. THEREFCORE, THOSE STANDARDS ARE NOT APPLI CABLE TO THE PONDS
THEMSELVES. NEVERTHELESS, THE REMEDY MUST BE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT,
I NCLUDI NG THE ENVI RONVENT W THI N THE PONDS. THE ROD REQUI RES THAT EXPOSED CONTAM NANTS AND
TAI LI NGS WTHI N THE PONDS WLL BE FLOODED OR COVERED AND REVEGETATED. THI'S WLL PROTECT THE
ECOSYSTEM W TH N THE PONDS, AND SUPPCRT THE FI SH AND W LDLI FE POPULATI ON WH CH ALREADY EXI ST
THERE.

THE AGENCI ES BELI EVE THAT THE METHODS PROPCSED I N THE RCD FOR TREATI NG FLOOD FLOAS ARE ADEQUATE
AND REASONABLE AND THAT SUCH TREATMENT WOULD ENABLE THE WATER QUALI TY AT THE COWVPLI ANCE PO NT TO
MEET THE GOLD BOOK STANDARDS AT NEARLY ALL TI MES.

ONE COMMENTER (LETTER 67) RECOMMENDED THAT THE PROPOSED COWPLI ANCE PO NT FOR THE WARM SPRI NGS
PONDS OPERABLE UNI'T BE LOCATED NEAR THE CURRENT BEG NNI NG PO NT OF THE CLARK FORK RI VER (FI G
5-1, CHZM H LL, 1989B). AS NOTED ELSEWHERE | N THESE COMMENTS AND | N THE FS (NOTE 4, FIG 6-1,
CH2M HI LL, 1989B), CONTAM NATED GROUNDWATER DI SCHARGES TO THE CLARK FORK RIVER. THEREFCRE, I T
MAY BE ADVI SABLE TO RELOCATE THE COWPLI ANCE PO NT FAR ENOUGH DOMSTREAM TO ENSURE | NTERCEPTI ON
OF THE OPERABLE UNIT'S ENTI RE CURRENT AND FUTURE GROUNDWATER PLUME.

RESPONSE: THE PRECI SE LOCATI ONS OF THE COVPLI ANCE PO NTS FOR GROUNDWATER AND SURFACE WATER ARE
DESCRI BED IN THE ROD. THE COWPLI ANCE AREA | LLUSTRATED ON FI GURE 5-1 IS ACCURATE. THESE
COVPLI ANCE PO NTS W LL ENSURE PROTECTI ON OF THE AQUI FER AND THE CLARK FORK RI VER

W TH RESPECT TO THE FS' S PROPOSED WAI VER OF THE AMBI ENT WATER QUALI TY STANDARD FOR MERCURY, ONE
COMMENTER (LETTER 72) RECOMMENDED AN ADDI TI ONAL MECHANI SM FOR DETERM NI NG WHETHER MERCURY | S
ADVERSELY AFFECTI NG THE ENVI RONVENT W TH N THE WARM SPRI NGS PONDS. THE COMMVENTER SUGGESTED THAT
THE Tl SSUES OF FI SH FROM POND 3 BE PERI ODI CALLY ANALYZED FCR MERCURY AND OTHER HEAVY METALS TO
DETERM NE | F THE SELECTED REMEDI AL ACTI ON | S REDUCI NG THE THREAT THAT THESE SUBSTANCES PCSE TO
PUBLI C HEALTH AND THE ENVI RONMENT.

RESPONSE: ANALYZI NG TI SSUE FROM FI SH N POND 3 WOULD PROVI DE MORE | NFCRVATI ON ON THE DEGREE OF
CLEANUP ON SI LVER BOW CREEK THAN WARM SPRI NGS PONDS. THE GOAL OF THE | MPROVEMENT COF THE
TREATMENT I N THE PONDS IS TO HAVE THE EFFLUENT OF THE PONDS MEET AMBI ENT WATER QUALI TY
STANDARDS, NOT THE WATER I N THE POND SYSTEM Tl SSUE FROM FI SH DOAWNSTREAM OF THE PONDS COULD BE
ANALYZED, BUT | T MAY BE DI FFI CULT TO | SOLATE | MPACTS OF WARM SPRI NGS PONDS FROM OTHER SOURCES COF
CONTAM NATI ON, SUCH AS WARM SPRI NGS CREEK. ANALYZI NG Tl SSUE FROM FI SH IN POND 3 M GHT PROVI DE
USEFUL | NFORVATI ON ON THE | MPACTS TO THE FI SH, BUT I T MAY NOT PROVI DE SPECI FI C | NFORMATI ON ON
THE SUCCESS OF THE WARM SPRI NGS PONDS REMEDI ATI ON.

ONE COMMENTER (LETTER 111) THOUGHT THAT THE STANDARDS FOR ARSENI C AND MERCURY SHOULD BE
MAI NTAI NED AT BELOW DETECTI ON LEVELS.

RESPONSE: EPA BELI EVES THAT THE WAI VER OF THE MERCURY AND ARSEN C STANDARDS | S APPROPRI ATE,
G VEN THE DETECTION LIM TS FOR BOTH CONTAM NANTS AND THE | NABI LI TY OF CURRENT TECHNOLOGY TO



ACHI EVE THESE STANDARDS. THE REPLACEMENT STANDARDS ARE STILL VERY LOWN AND ARE PROTECTI VE OF
HUVAN HEALTH AND THE ENVI RONMENT, BASED UPON CURRENTLY AVAI LABLE | NFCRVATI ON.

DAM SAFETY ARARS FOR EARTHQUAKE AND FLOOD PROTECTI ON.

TWD COWENTERS (LETTERS 119, 151) STATED THAT MDHES SHOULD HAVE APPLI ED THE MDNRC DAM SAFETY
REGULATI ONS BASED ON THE TOTAL VOLUME CF WATER AND SEDI MENTS I N THE PONDS AND ON THE BASI S OF
TREATI NG THE ENTI RE POND SYSTEM AS ONE POND.  USI NG THE | MPLI ED VALUE OF THE STORED CONTENTS OF
THE TOTAL POND SYSTEM (WATER AND SEDI MENTS), THE LEVEL OF PROTECTI ON FOR THE PONDS SHOULD BE

0. 75 PROBABLE MAXI MUM FLOOD (PMF) FOR ALL 3 OF THE PONDS. NUMERQUS COMMENTERS (LETTERS 45, 79,
89, 91, 93, 97, 98, 99, 100, 101, 102, 104, 106, 108, 111, 114, 116, 118, 122, 123, 125, 126,
131, 132, 134, 138, 142, 143, 145, 149, 151, 152, 153, 157, 161; TESTI MONY A-15) ADDED THAT THE
REMEDY SHOULD ASSURE THAT ALL SEDI MENTS REMAI N CONTAI NED I N THE PONDS UP TO THE MAXI MUM CREDI BLE
EARTHQUAKE (MCE) AND HALF OF THE PROBABLE NMAXI MUM FLOOD (0.5 PMF) OR GREATER OTHER COMVENTERS
(LETTERS 106, 116, 118, 119, 123, 135, 136, 140, 143, 145, 147, 149, 151, 159, 161; TESTI MONY
A-15, M3, M5, M11, M13) SUGGESTED THAT THE ACGENCI ES PERFORM A RI SK ANALYSI S TO DETERM NE THE
APPRCPRI ATE LEVEL OF PROTECTI ON FOCR THE PONDS. THEY FURTHER STATED THAT ALL PONDS SHOULD BE
PROTECTED EQUALLY, AND THE PROTECTI ON SHCOULD BE CONSERVATI VE.

RESPONSE: EPA AND MDHES HAVE RECONSI DERED THE USE OF VARYI NG LEVELS OF PROTECTI ON FOR THE PONDS
AND CONCLUDED THAT I T IS MORE REASONABLE, AND | N COWVPLI ANCE W TH THE APPLI CABLE LAW TO PROVI DE
ALL 3 PONDS WTH THE SAME LEVEL OF PROTECTI ON. CONSEQUENTLY, THE SELECTED ALTERNATI VE W LL

I NCLUDE PROTECTI ON OF ALL 3 PONDS TO WTHSTAND A 0.5 PMF. THE ACGENCI ES DO NOT BELI EVE THAT
THERE | S REASON TO PROTECT THE PONDS TO A GREATER LEVEL THAN TH'S. THE SPECI FI ED LEVEL CF
EARTHQUAKE PROTECTION | S TO THE MCE.

I N ORDER TO CONDUCT A QUANTI TATI VE HAZARD RI SK ASSESSMENT FOR THE POND SYSTEM A MODEL WOULD
NEED TO BE DEVELOPED THAT WOULD SI MULATE THE VAR QUS FAI LURE SCENARI OS UNDER DI FFERENT FLOOD
FLOANS AT THE PONDS. ADDI TI ONALLY, A MODEL TO PREDI CT THE TRANSPORT OF THE MOBI LI ZED SEDI MENTS
AND THEI R DEPGCSI TI ON DOANSTREAM ON THE CLARK FORK RI VER WOULD ALSO HAVE TO BE DEVELCPED. IT IS
UNLI KELY THAT MODELS COULD BE DEVELCPED THAT WOULD ACCURATELY PREDI CT THE ENVI RONMVENTAL, HUVAN
HEALTH, AND ECONOM C DAMAGE CAUSED BY THESE EVENTS I N THE FLOOD RANGES COF I NTEREST, 0.5 TO 1.0
PMF.

I N DEVELCPI NG AN APPROPRI ATE LEVEL OF PROTECTI ON, NOT ONLY THE DAVAGE CAUSED BY THE EVENT, BUT
ALSO THE PROBABI LI TY OF THE EVENT OCCURRI NG | S | MPORTANT. ALTHOUGH NO SPECI FI C FREQUENCY COF
OCCURRENCE | S ESTABLI SHED FOR THE PMF OR FRACTI ONS OF THE PMF, THE PROBABI LI TY OF FLONS GREATER
THAN 70, 000 CFS OCCURRI NG ON S| LVER BOW CREEK | S EXTREMELY SMALL.

ONE COMMENTER (LETTER 138) WAS NOT CLEAR WHETHER THE DESI GN STANDARDS WOULD PROTECT AGAI NST
FLOODI NG I N SI LVER BOW CREEK, M LL AND W LLOW CREEKS, OR THE THREE DRAI NAGES COVBI NED.

RESPONSE: THE DESI GN FLOODS PRESENTED IN THE FS | NCLUDE FLOAS FROM ALL THREE DRAI NAGES COVBI NED
FOR AREAS BELOW THE CONFLUENCE CF SILVER BOW CREEK AND M LL- WLLOW CREEKS. THESE ARE THE FLOCD
FLOAS ON WHI CH THE 0.5 PMF PROTECTI ON | S BASED.

SO LS CLEANUP ACTI ON LEVELS.

ONE COMMENTER ( LETTER 72) RECOMMENDED THAT ACTI ON LEVELS FOR COPPER, CADM UM AND ZINC IN
CONTAM NATED SO LS AND TAI LI NGS NEED TO BE SET BASED ON AQUATI C LI FE EXPOSURE.

RESPONSE: I T |'S RECOGNI ZED THAT ACTI ON LEVELS FOR COPPER, CADM UM AND ZI NC WOULD BE DESI RABLE
FOR SO LS AND TAI LI NGS THAT LIE WTH N THE M LL-WLLOWBYPASS. |IT IS VERY D FFl CULT, HOWNEVER,
TO DEVELCP CLEANUP CRI TERIA FCR SO LS BASED ON A DI RECT RELATI ONSH P BETWEEN AMBI ENT WATER
QUALITY CRI TERI A AND METAL CONCENTRATI ONS IN SO LS.

THE MASS OF METALS AVAI LABLE FROM TAI LI NGS AND CONTAM NATED SO LS |'S DEPENDENT ON A NUMBER OF
FACTORS | NCLUDI NG THE MASS OF METALS IN THE MATER AL, THE METALLI C COVWPQUNDS THEMSELVES, THE
RATE OF SULFI DE OXI DATI ON, THE RATE OF TRANSPORT OF METALS TO THE SURFACE OF THE TAI LINGS, THE
MASS COF TAILINGS, AND THE TI ME ELAPSED SI NCE THE PREVI QUSLY ACCUMULATED SURFACE SALTS WERE
WASHED AVWAY DURI NG A PRECI PI TATI ON EVENT.  ADDI TI ONALLY, THE I NTENSI TY OF A PRECI Pl TATI ON EVENT
AND THE SURFACE WATER FLOW RATE WLL | MPACT THE METALS CONCENTRATI ON | N THE SURFACE WATER



BECAUSE OF THE DI FFI CULTY | N ESTABLI SHI NG MEANI NGFUL SO L CLEANUP CONCENTRATI ONS BASED UPON
AQUATI C STANDARDS, A MORE DI RECT APPRCACH WAS TAKEN FOR THE I NI TI AL REMOVAL ACTION IN THE

M LL- WLLOW BYPASS. THE DEPTH OF COPPER, CADM UM AND ZI NC M GRATI ON FROM THE TAI LI NGS WAS
DETERM NED BY SCREEN NG SAMPLI NG, AND WAS CONFI RVED TO BE CONSI STENTLY CORRELATED W TH VI SUAL
STAI NI NG OF CONTAM NATED SO LS. THE AMOUNT OF TAI LI NGS AND CONTAM NATED SO LS TO BE REMOVED OR
OTHERW SE CONTRCLLED WAS ESTABLI SHED BASED ON VI SUAL | DENTI FI CATI ON, CORRELATED W TH TARGET
METAL CONCENTRATI ONS DEVELOPED FROM EVALUATI NG THE METAL CONCENTRATIONS IN THE SO L PROFI LE, AND
SUBJECT TO CONFI RVATI ON SAMPLI NG AND ANALYSES. WH LE THE FI NAL CONFI RVATI ON SAMPLI NG HAS NOT
BEEN COVWPLETED, PRELI M NARY RESULTS | NDI CATE THAT TH S APPROACH HAS RESULTED | N CLEANUP TO
BACKGROUND LEVELS I N THE BYPASS.

AS STATED IN THE ROD, A FINAL ACTION LEVEL FOR SO LS CLEANUP AND ACCOVPANYI NG ADDI TI ONAL CLEANUP
MEASURES W LL BE DETERM NED AT A LATER DATE. THE ACTI ON NUMBER W LL BE BASED ON HUMAN HEALTH
THREATS. EPA BELI EVES THAT SUCH A NUMBER W LL ALSO PROVI DE ADEQUATE PROTECTI ON FOR THE

ENVI RONMVENT.  THE ULTI MATE CHECK ON THI S WLL BE THE REQUI REMENT THAT SURFACE WATER STANDARDS BE
MET AT THE PO NT OF COVPLI ANCE.

| DENTI FI CATI ON AND EVALUATI ON OF ALTERNATI VES

THE MAJORI TY OF THE COMMENTS RECEI VED ON THE FEASI BI LI TY STUDY DEALT W TH THE | DENTI FI CATI ON,
SELECTI ON, AND EVALUATI ON OF ALTERNATI VE REMEDI ATI ON APPROACHES. TO MORE EASILY UNDERSTAND THE
COMMENTS THEMBSELVES, AND THE AGENCI ES' CONSI DERATI ON OF AND RESPONSE TO THOSE COMMVENTS, THEY
HAVE BEEN GRCUPED | NTO 15 SUBJECT AREAS. SOVE OF THESE DEAL W TH REMEDI ATI ON ALTERNATI VES | N
GENERAL, MJCH AS THE MEDI A SPECI FI C ACTIONS IN THE FS WERE PRESENTED. OTHER COMVENTS RELATE TO
SPECI FI C ALTERNATI VES, ElI THER PRESENTED I N THE FS OR FOUND ELSEWHERE.

FLOOD MODELI NG STUDI ES.

SEVERAL COMMENTS QUESTI ONED THE ESTI MATES OF VARI QUS FLOOD EVENTS THAT HAVE BEEN DEVELOPED AS
PART OF THE SI LVER BOW CREEK SUPERFUND STUDI ES. EPA AND MDHES PREPARED A FLOOD MODELI NG STUDY
THAT UTI LI ZED H STORI CAL METECROLOG CAL AND HYDROLOG CAL DATA AND SEVERAL COWPUTER MCDELS TO
ESTI MATE THE | NTENSI TY AND DURATI ON OF VARI QUS POTENTI AL FLOOD EVENTS. ARCO COUNTERED W TH OTHER
ESTI MATES BASED ON DI FFERENT ASSUMPTI ONS AND MODELI NG APPROACHES.

ONE COMMENTER (LETTER 119) THOUGHT THE METHODOLOGY FOR CALCULATI NG THE PMF WAS | NACCURATE AND

| MPRECI SE. ANOTHER COMMENTER ( TESTI MONY M 10) SUGGESTED THAT, SI NCE MDHES AND ARCO DI SAGREE ON
THE MAGNI TUDE OF THE VARI QUS FLOCDS, A THI RD PARTY, SUCH AS THE UNI TED STATES GECLOGQ CAL SURVEY
(USGS), SHOULD PERFORM AN | NDEPENDENT EVALUATI ON OF THE FLOOD MCDELI NG

RESPONSE: USGS WAS CONSULTED FOR AN | NDEPENDENT EVALUATI ON OF THE FLOOD MCDELI NG USGS
EVALUATED THE 100- YEAR EVENT AND CONCLUDED THAT THE PEAK DI SCHARCE FOR TH S EVENT FOR SI LVER BOW
CREEK ABOVE THE M LL- W LLOW CONFLUENCE SHOULD BE 3,910 CUBI C FEET PER SECOND (CFS), WHICH IS
CLCSER TO THE 4, 000 CFS ESTI MATED BY MDHES THAN THE 3, 300 CFS ESTI MATED BY ARCO  THE USGS ALSO
STATED THAT THE ASSUMPTI ONS AND SELECTI ON OF MODEL PARAMETERS USED | N THE MDHES MCDELI NG Y1 ELDED
RESULTS THAT ARE WELL CALI BRATED FOR USE I N THE UPPER CLARK FCORK BASI N

USGS ALSO STATED THAT BOTH THE MDHES MCDEL AND THE ARCO MODEL MAY HAVE OVERESTI MATED THE VOLUME
OF THE 100- YEAR FLOCD. BOTH MODELS PREDI CTED A TOTAL 5- DAY VOLUME COF APPROXI MATELY 13, 000
ACRE- FEET. THE MOST | MPORTANT PARAMETER OF THE 100- YEAR FLOOD IS THE DESI GN VOLUVE OF RUNCFF
BECAUSE I T GOVERNS THE AMOUNT OF FLOW TO BE TREATED. FOR DESI GN PURPCSES, THE AGENCI ES HAVE
DECI DED TO USE 3, 300 CFS AS THE PEAK DESI GN FLOW FOR THE POND 3 | NTAKE STRUCTURE AND 13, 000
ACRE- FEET AS THE DESI GN VOLUME FOR THE POND 3 UPGRADE. FOR MORE DETAI L, PLEASE REFER TO THE
RESPONSES TO ARCO COMVENTS ON SECTION 4.1.1 OF THE FS.

ALTHOUGH USGS DI DN T REVI EW THE MCDELI NG OF THE PMF CALCULATI ONS, THE SAME HYDROLOG C MODEL USED
BY MDHES FOR THE 100- YEAR EVENT WAS ALSO USED TO CALCULATE THE PROBABLE NAXI MUM FLOCOD ( PMF) .
THUS, THE AGENCI ES BELI EVE THAT THE PMF MODELI NG | S APPRCPRI ATE AND DEFENSI BLE. AS DI SCUSSED I N
THE FLOOD MODELI NG STUDY PREPARED BY CH2M HI LL, THE PMF DEPENDS ON A NUMBER OF ASSUMPTI ONS.

THEY | NCLUDE FUTURE CLI MATI C CONDI TI ONS, PRECI PI TATI ON EVENT CHARACTERI STI CS, ANTECEDENT

PRECI PI TATI ON, GROUND CONDI TI ONS, AND HYDRAULI C CHANNEL CHARACTERI STICS. EVEN THOUGH IT IS

| MPCSSI BLE TO SUBSTANTI ATE THESE ASSUMPTI ONS EXACTLY, THEY CAN REASONABLY BE STUDI ED AND

ESTI MVATES CAN BE MADE FROM HI STORI C RECORDS. THE FLOOD MODELI NG STUDY USED A CALI BRATED

PRECI PI TATI ON VS. RUNOFF MODEL (HEC-1) TO CALCULATE FLOW VALUES FOR VAR QUS FREQUENCY FLOODS.



TH S MODEL WAS CALI BRATED USI NG EXI STI NG RECORDED RAI NFALL AND CORRESPONDI NG RUNCFF DATA.

PUBLI CATI ONS EXI ST THAT PRESENT METHODS FOR CALCULATI NG PROBABLE NMAXI MUM PRECI PI TATI ON (PMP) FOR
A G VEN AREA. SINCE THE SI LVER BOW CREEK DRAI NAGE | S LOCATED ALONG THE CONTI NENTAL Di VI DE, THERE
ARE TWD PUBLI CATI ONS WH CH COVER THE DRAI NAGE FOR COWPUTATI ON CF PMP.  THESE ARE PUBLI SHED BY
NATI ONAL OCEANI C AND ATMOSPHERI C ADM NI STRATI ON AND ARE HYDROMETECROLOG CAL REPORT NO 43 AND
55A. PRCBABLE NMAXI MUM PRECI Pl TATI ON, AS CALCULATED USI NG THE ABOVE REPCRTS, WAS | NPUT TO THE
CALI BRATED HEC- 1 MCDEL TO CALCULATE RUNCFF DURI NG A PMP.  THI'S CALCULATI ON PRCDUCED A RANGE COF
PCSSI BLE VALUES OF THE PMF, 129,000 CFS TO 201, 000 CFS. THE ACGENCI ES HAVE ADOPTED A PMF COF

140, 000 CFS FCR DESI GN PURPCSES.

ONE COMMENTER (LETTER 78) STATED THAT THE PS SHOULD CONSI DER A S| MULTANEOUS FLOOD ON WARM
SPRI NGS CREEK AND SI LVER BOW CREEK, AND | TS | MPACT ON POND 1.

RESPONSE: THE 100- YEAR FLOOD, AS CALCULATED FOR THE CLARK FORK Rl VER DOMSTREAM OF WARM SPRI NGS
CREEK I N THE FLOCD MCDELI NG STUDY, | NCLUDED THE CONTRI BUTI ON OF WARM SPRI NGS CREEK. THE FLOOD
MODELI NG STUDY USED STREAMFLOW RECORDS RECCORDED W THI N THE ENTI RE SI LVER BOW CREEK BASI N AND
ALSO THOSE DRAI NAGES UPSTREAM OF THE GAGE ON THE CLARK FORK RI VER AT DEER LODGE. H STORI CAL
FLOODS WERE USED AS CALI BRATI ON FOR THE HYDROLOG C MODEL CONSTRUCTED FCR THE ENTI RE DRAI NAGE
UPSTREAM OF DEER LODGE | NCLUDI NG WARM SPRI NGS CREEK AND SI LVER BOW CREEK. FLOOD FLOAS DO OCCUR
SI MULTANEQUSLY, BUT DUE TO DI FFERI NG BASI N HYDROLOGY AND FLOOD- PRODUCI NG MECHANI SM5, THE

100- YEAR FLOCD WOULD LI KELY NOT OCCUR AT THE SAME TI ME ON BOTH WARM SPRI NGS CREEK AND SI LVER BOW
CREEK.

ONE COMMENTER (LETTER 47) WAS CONCERNED THAT CH2M HI LL COULD NOT PROVI DE THE | NFORVATI ON AT A
PUBLI C MEETI NG THAT 27 PERCENT COF THE ANNUAL FLOWI N THE SI LVER BOW CREEK WATERSHED COMES FROM
M LL AND W LLOW CREEKS.

RESPONSE: THE | NFORVATI ON ON THE ANNUAL FLOW FROM M LL AND W LLOW CREEKS WAS DETERM NED AS PART
OF THE SI LVER BOW CREEK FLOOD MODELI NG STUDY CONDUCTED BY CH2ZM HILL. THE CH2M H LL

REPRESENTATI VE AT THE ANACONDA PUBLI C MEETI NG ON NOVEMBER 9, 1989, STATED THAT, ALTHOUGH HE
COULD NOT RECALL THE EXACT FI GURE, HE ESTI MATED THAT | T WAS BETWEEN 20 AND 25 PERCENT, BUT WOULD
NEED TO CHECK THE REPORTS TO RESPOND W TH THE PRECI SE VALUE.

FLOOD CONTROL AND FLOOD TREATMENT ALTERNATI VES.

SEVERAL COMMENTS WERE CONCERNED W TH THE | SSUE OF HOW TO EFFECTI VELY CONTRCL AND TREAT THE

SEDI MENT- LADEN WATERS ASSOCI ATED W TH FLOOD EVENTS. NUMEROUS COMVENTERS (LETTERS 5, 53, 64, 66,
69, 72, 73, 74, 82, 92, 97, 98, 99, 101, 102, 104, 106, 107, 108, 109, 111, 112, 115, 116, 120,
121, 122, 126, 128, 131, 132, 133, 134, 135, 138, 139, 142, 143, 144, 145, 146, 147, 151, 153,
154, 155, 159, 161; TESTI MONY A-15, M1, M3, M7, M8 M9, M10, M1l, M13, M15) RECOMMVENDED
THAT SOVE OR ALL OF THOSE SILVER BOW CREEK FLOAS THAT ARE NOW DI VERTED TO THE M LL- W LLOW BYPASS
BE CONTRCLLED AND TREATED BECAUSE THEY ARE ASSCClI ATED W TH ERCSI VE EVENTS AND CONTAI N HI GHER
THAN AVERAGE LOADI NGS OF CONTAM NATED SEDI MENTS. MOST COMMENTERS SUGGESTED FULL TREATMENT OF UP
TO THE 100- YEAR FLOOD. SEVERAL SUGGESTED TREATI NG EVEN GREATER FLOOD FLOAS. THREE COMMENTERS
(LETTER 101, 108, 126) FURTHER STATED THAT WATER QUALI TY CRI TERI A VI OLATI ONS SHOULD NOT BE
ALLOVED, EVEN DURI NG FLOODS, AND THAT RQUTI NG THE FLOOD FLOAS THRQUGH THE POND SYSTEM W LL NOT
BE EFFECTI VE BECAUSE THE DETENTI ON TI MES DURI NG FLOODS WOULD BE TOO SHORT. THE COMMVENT SUPPORTED
THE CONCEPT OF AN UPSTREAM | MPQUNDIVENT TO METER FLOAS | NTO THE POND SYSTEM

RESPONSE: THE H GH FLOAS MENTI ONED ARE THOSE ASSOCI ATED W TH LARCE FLOCDS. AT PRESENT, THE POND
SYSTEM | S ABLE TO PROVI DE SEDI MENTATI ON AND TREATMENT FOR FLOWNS THAT ARE LESS THAN APPROXI MATELY
600 CFS, THE PEAK DI SCHARGE OF THE 2- TO 3- YEAR FLOCD. UNDER ALTERNATIVE 3 IN THE FS (THE
STATE' S PROPCSED PLAN), THE UPSTREAM | MPOUNDMENT WOULD DETAI N MOST OF THE FLOAS ASSOCI ATED W TH
THE 100- YEAR FLOOD AND REMOVE THE MAJORI TY OF THE SEDI MENTS I N SUCH FLOAS. | T APPEARS THAT THE
FLOOD WATERS WOULD NOT REQUI RE FURTHER TREATMENT | N THE PONDS ONCE THEY HAD PASSED THROUGH THE
SETTLI NG BASIN AND WOULD NOT PCSE A THREAT TO THE CLARK FORK RI VER

UNDER THE RCD S SELECTED REMEDY PONDS 2 AND 3 | MPROVEMENTS W LL BE | MPLEMENTED TO ENABLE THE
POND SYSTEM TO HOLD AND TREAT ADEQUATELY THE DESI GN VOLUVE OF THE 100- YEAR FLOOD. FOR MORE
DI SCUSSI ON ON THE DEVELOPMVENT OF THE DESI GN CRI TERI A, PLEASE REFER TO THE RESPONSE TO ARCO S
COMMENT NO. 3 ON THE FS SECTION 4.1. 1.



ONE COMMENT (LETTER 104) RECOMMENDED THAT A SEDI MENT SURVEY BE DONE AND CORRELATED WTH H STORI C
FLOOD AMOUNTS | N ORDER TO PROJIECT REQUI RED STORAGE CAPACI TY OF THE WARM SPRI NGS PONDS TO HELP
DETERM NE THEI R POTENTI AL FOR USE I N CONTROLLI NG FLOOD EVENTS.

RESPONSE: QUALI TATI VE AND EMPI R CAL REG ONAL DATA FROM OTHER SEDI MENT SURVEYS AND STUDI ES OF
MASS LQADI NG FROM STREANMBI DE DEPCSI TS AND UPLAND AREAS ALONG W TH SEDI MENT TRANSPORT ( SEDI MENT
AND BEDLOAD) ARE USED TO ESTI MATE REASONABLE RANGES OF SEDI MENT | NFLOW TO THE PRQIECT AREA.
SHORT- TERM MONI TORI NG AND SEDI MENT SURVEYS ARE NOT CONS|I DERED REPRESENTATI VE CF LONG TERM TRENDS
DUE TO THE CHANGES | N UPSTREAM SOURCES (E. G, RAW TAI LI NGS AND THE WEED CONCENTRATOR FLOAS ARE
NO LONGER DI SCHARGED DI RECTLY TO S| LVER BOW CREEK). MONI TORI NG OF SEDI MENTS SHOULD BE | NCLUDED
I'N THE MONI TORI NG PLAN (TO BE PREPARED DURI NG REMEDI AL DESI GN) TO EVALUATE THE LONG TERM PRQJECT
PERFORVANCE AND TO | DENTI FY ANY ADDI TI ONAL MAI NTENANCE REQUI REMENTS.

ANOTHER COMMENTER ( LETTER 154) STATED THAT AN UNKNOWN FRACTI ON OF SUSPENDED SEDI MENT W LL BE
CARRI ED THROUGH THE TREATMENT SYSTEM UNDER HI GH FLOAS AND W LL NEVER SETTLE QUT, AND THAT
TREATABI LI TY STUDI ES | NDI CATE THAT LI ME PRECI PI TATI ON MAY NOT BE AN EFFECTI VE TREATMENT
TECHN QUE DURI NG FLOOD EVENTS, G VEN THE LARGE SURFACE- TO- VOLUMVE RATI O AND W ND- GENERATED

M XI NG

RESPONSE: THE AGENCI ES ACKNOALEDGE THAT TURBI D WATER MAY BE RELEASED DURI NG H GH FLOW

CONDI TI ONS, AND THE REMOVAL EFFI Cl ENCY OF POND 3 WLL LI KELY BE REDUCED COVPARED TO NORMAL FLOW
CONDI TI ONS.  HOWEVER, W TH CAREFUL DESI GN AND CPERATIQON, | T WLL BE PCSSI BLE TO UPGRADE THE
CURRENT TREATMENT SYSTEM TO PROVI DE ADEQUATE TREATMENT FOR ALL BUT EXTREME FLOWS.

LI ME TREATMENT WAS SELECTED AS THE BEST AVAI LABLE METHOD FOR TREATI NG THE LARGE VOLUME OF WATER
ENTERI NG THE POND SYSTEM  THE CONCEPTUAL DESI GN OF ALTERNATI VE 3 WAS BASED ON PROVI DI NG
TREATMENT FOR 600 CFS, THE DESI GN MAXI MUM FLOW | NTO THE PONDS. THE LAB- SCALE TREATABI LI TY
STUDI ES | DENTI FI ED I N THE COMWENTER S TEXT EVALUATED ONLY THE REMOVAL EFFI CI ENCY PROVI DED BY
METAL HYDROXI DE PRECI PI TATI ON.  ADDI TI ONAL METALS REMOVAL WOULD BE PROVI DED BY Bl O UPTAKE,

CALCI TE COPRECI PI TATI ON, AND THE SETTLI NG OF SUSPENDED SOLIDS. | N ORDER TO PREVENT ADVERSE
EFFECTS TO AQUATI C LI FE, THE SYSTEM S PH WOULD BE KEPT BETWEEN 7.5 AND 9. 0.

ONE COMMENTER ( LETTER 95) SUGGESTED THAT FLOOD FLOAS UPSTREAM OF POND 3 BE DI VERTED | NTO THE
OPPORTUNI TY PONDS.

RESPONSE: THE WARM SPRI NGS PONDS SYSTEM | S ALREADY | N PLACE FOR THE PURPCSE OF TREATI NG THE
WATERS CF SI LVER BOW CREEK.  UTI LI ZI NG THE EXI STI NG PONDS IS A MJCH MORE DI RECT AND

COST- EFFECTI VE APPRCACH TO HANDLI NG SI LVER BOW CREEK FLOODS THAN BU LDI NG A NEW SYSTEM TO DI VERT
THE FLOOD WATERS | NTO THE CPPORTUNI TY PONDS. REMEDI ATI ON OF THE OPPORTUNI TY PONDS | S BElI NG
STUDI ED AS PART OF THE ANACONDA SMELTER SUPERFUND Sl TE.

PROPOSED UPSTREAM | MPOUNDIVENT.

A LARGE NUMBER OF THE PUBLI C COMMENTS WERE OPPCSED TO THE AGENCI ES PREFERRED PLAN BECAUSE OF
THE UPSTREAM | MPOUNDMENT CR SETTLI NG BASI N THAT I T | NCLUDED. THE OPPCSI TI ON OF MOST OF THE
COMMENTERS (LETTERS 2, 3, 7, 8, 10, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 47, 48, 49, 51, 55, 57,
58, 60, 76, 78, 80, 81, 83, 85, 86, 87, 105, 130, 148, 158; TESTIMONY A-1, A-2, A6, A7, A9,
A-10, A-11, A-14, A-16, B-3, B-5 B-6, B-9) WAS BASED ON PERCEI VED | MPACTS OF THE | MPOUNDMENT ON
LAND, GROUNDWATER, GARDENS, PROPERTY VALUES, COUNTY TAX BASE, ADJACENT LANDS, PUBLI C HEALTH, AND
ENVI RONMVENTAL AESTHETI CS AFFECTI NG TOURI SM ONE COMMVENTER (LETTER 8) ALSO THOUGHT | T WOULD TAKE
TOO LONG TO ACQUI RE THE LAND FCR THE | MPOUNDIMVENT.

RESPONSE: EPA AND MDHES AGREE THAT THE SETTLI NG BASI N WOULD HAVE SOME NEGATI VE | MPACTS AT THE
LOCATION EXAM NED I N THE FS.  IN LIGHT OF THE OVERWHELM NG PUBLI C COPPCSI TI ON TO THE UPSTREAM

| MPOUNDVENT AND CAREFUL REVI EW CF THE PGSSI BI LI TY OF TREATI NG MAJOR FLOCD EVENTS | N THE WARM
SPRI NGS PONDS SYSTEM ( AFTER EXTENSI VE CAPACI TY AND TREATMENT MCDI FI CATI ONS), THE SELECTED REMEDY
DCES NOT | NCLUDE THE UPSTREAM | MPOUNDMENT. | F MONI TORI NG DURI NG THE FI RST YEARS OF OPERATI ON CF
THE SELECTED REMEDY REVEALS | NADEQUACI ES | N THE TREATMENT AND FLOOD HANDLI NG CAPABI LI TIES COF THE
POND SYSTEM THEN THE AGENCI ES WLL HAVE TO RECONSI DER THE NEED FOR AN UPSTREAM | MPOUNDVENT.

ONE COMMENTER ASKED FOR CLARI FI CATI ON REGARDI NG THE LOCATI ON OF THE PROPOSED 2, 000 ACRE- FOOT
UPSTREAM | MPOUNDIVENT.



RESPONSE: THE UPSTREAM | MPOUNDMVENT WOULD HAVE BEEN LOCATED JUST SOUTH OF MONTANA H GHWAY 1 AND
WEST CF SILVER BOWCREEK. | TS LOCATI ON WAS SHOAN ON FI GURES 7-10 AND 7-16 OF THE FS.

ONE COMMENTER (LETTERS 7, 49) SENT TWD LETTERS OPPOSED TO AN 8, 000- ACRE- FOOT | MPOUNDMVENT BECAUSE
THAT WOULD BE OVERSI ZED FOR POTENTI AL FLOODS IN TH S AREA.

RESPONSE: THE S| LVER BOW CREEK FLOOD MCODELI NG STUDY (CH2M HI LL NOVEMBER 30, 1989) WAS BASED ON A
COVPREHENSI VE ANALYSI S OF H STORI CAL FLOCD AND PRECI PI TATI ON EVENTS FOR THE SI LVER BOW CREEK
DRAI NAGE AREA. AS PART OF THE STUDY, A PRECI Pl TATI ON- RUNOFF COVPUTER MODEL WAS CALI BRATED USI NG
RECORDED RAI NFALL AND SNOWVELT ZONES VS. RECCORDED STREAMFLOW EVENTS. USI NG TH S CALI BRATED MODEL
AND STATI STI CS ON PRECI PI TATI OV SNOWELT FREQUENCY, THE CALI BRATED PRECI Pl TATI OV RUNOFF MODEL
CALCULATED THE 100- YEAR 5- DAY FLOOD VOLUME AS 13, 000 ACRE- FEET FOR SI LVER BOW CREEK ABOVE THE

M LL- WLLOW CREEK CONFLUENCE. THE 8, 000 ACRE- FEET Sl ZE WAS DETERM NED USI NG AN | NFLOW QUTFLOW
MASS BALANCE ANALYSI S BASED ON THE STORM HYDROGRAPH.

ANOTHER COMMENT (LETTER 154) NOTED THAT A 2, 000 ACRE- FOOT UPSTREAM | MPOUNDIVENT WOULD NOT EVEN
CONTAIN THE FLOOD VOLUMES FROM A 10- YEAR EVENT IN SI LVER BOW CREEK. THE COMMENTER ADDED THAT,
AS A SETTLI NG BASI N, THE | MPOUNDVENT' S EFFECTI VENESS WOULD ALSO BE | N QUESTION SINCE | T WOULD
NOT BEG N TO DI VERT S| LVER BOW CREEK FLOAS UNTI L THEY REACH 600 CFS. AT 600 CFS, SILVER BOW
CREEK WOULD ALREADY BE CARRYI NG A SUBSTANTI AL SEDI MENT LOAD. BECAUSE CF THESE FACTORS, THE
COMMENTER SUGCGESTED THAT ALTERNATI VE 3 COULD NOT MEET THE WATER QUALI TY STANDARDS.

RESPONSE: EPA AND MDHES AGREE THAT A 2, 000 ACRE- FOOT | MPOUNDMVENT WOULD LI KELY NOT BE ABLE TO
TOTALLY RETAIN A 10- YEAR EVENT I N SI LVER BOW CREEK. AS NOTED I N CHAPTER 7 OF THE FS, THE
SMALLER | MPOUNDVENT WAS ANALYZED TO DETERM NE THE EFFI CI ENCY OF SETTLI NG THE ENTRAI NED SEDI MENTS
AS A COVWPARI SON AGAI NST THE STCRACGE MCDE OF THE 8, 000 ACRE- FOOT | MPOUNDIVENT.  PRELI M NARY

ESTI MATES | NDI CATED THAT THE SMALLER | MPOQUNDVENT WAS ONLY ABOUT 5 PERCENT LESS EFFI G ENT AS A
SETTLI NG BASIN THAN THE LARGER | MPOUNDMENT. THE FACT THAT ElI THER | MPOUNDVENT WOULD NOT DI VERT
FLOAS LESS THAN 600 CFS DOES NOT MEAN THAT THESE FLOWNS WOULD GO UNTREATED. FLOAS BELOW 600 CFS
WOULD STILL BE DI VERTED | NTO POND 3 FCR TREATMENT, | NCLUDI NG SETTLING  PRELI M NARY

CALCULATI ONS, HOWEVER, | NDI CATE THAT THE STANDARDS FCR DI SSOLVED METALS WOULD LI KELY BE MET W TH
THE ORI G NAL PREFERRED ALTERNATI VE DURI NG FLOOD EVENTS IN THE 10- TO 100- YEAR RANGE.

THE SELECTED REMEDY | NCLUDES NEI THER THE 2, 000 ACRE- FEET OR THE 8, 000 ACRE- FEET UPSTREAM
SETTLING BASINS. |IT WLL, HOAEVER, USE THE UPGRADED EXI TI NG POND SYSTEM TO RETAI N AND TREAT THE
FULL 100- YEAR FLOOD FLOWS.

TWD COWVENTERS (LETTERS 5, 82) EXPRESSED CONCERNS ABCQUT THE LOCATI ON OF THE SETTLI NG BASIN I N
THE FLOODWAY, STATI NG THAT | T SHOULD BE PROTECTED TO W THSTAND A 100- YEAR FLOCD.

RESPONSE: THE UPSTREAM SETTLI NG BASIN, AS DEVELCPED I N THE FS, WAS TO BE PROTECTED FROM A 0.5
PMF, A FLOCD MANY Tl MES GREATER THAN A 100- YEAR FLOOD.

ANOTHER COMMENTER (LETTER 72) SUGGESTED LOCKI NG | NTO THE FEASI BI LI TY OF PROVI DI NG LI ME TREATMENT
TO RUNOFF ENTERI NG OR EXI TI NG THE UPSTREAM | MPOUNDMENT.

RESPONSE: THI S CONCEPT WAS EXPLORED DURI NG THE | NI TI AL PHASES OF THE FS, BUT WAS NOT CARRI ED
FURTHER BECAUSE REDUNDANCY OF TREATMENT FACI LI TI ES WAS NOT DETERM NED TO BE COST- EFFECTI VE. IN
ADDI TI ON, THE UPSTREAM | MPOUNDMVENTS WERE PROPOSED FOR TEMPORARY STCRAGE AND PHYSI CAL SETTLI NG
ONLY. THEY WERE NOT DESI GNED TO HAVE THE DETENTI ON Tl MES NECESSARY FOR EFFECTI VE CHEM CAL
TREATMENT.

NUMEROUS COMMENTERS (LETTERS 56, 64, 66, 68, 69, 73, 74, 75, 90, 99, 101, 107, 108, 112, 113,
115, 116, 119, 120, 122, 125, 126, 128, 131, 134, 135, 138, 144, 145, 146, 150, 151, 154, 156,
160, 161; TESTIMONY A-2, A-7, A-10, A-14, M3, M13) THOUGHT THAT OTHER UPSTREAM FLOCD CONTROL
DAMS I N THE UPPER DRAI NAGES OF THE CLARK FORK BASI N SHOULD HAVE BEEN EVALUATED DURI NG THE FS.
THEY SUGGEESTED THAT FLOCD CONTROL DAVS WOULD REDUCE THE MAGNI TUDE OF MAJOR FLOODS, WOULD REDUCE
THE SEDI MENT TRANSPORT, AND COULD BE USED TO AUGMVENT RECREATI ONAL OPPORTUN TI ES I N THE AREA

RESPONSE: EPA AND MDHES DI D CONSI DER THE PGSSI Bl LI TY OF CONSTRUCTI NG FLOCD CONTROL DAMS ON THE
TRI BUTARI ES OF SI LVER BOW CREEK DURI NG THE FS. PRELI M NARY LOCATI ONS WERE | DENTI FI ED ON S| LVER
BOW CREEK, BROMS GULCH, FLINT CREEK, PERDEE CREEK, HOVESTEAD CREEK, WH TECRAFT GULCH, AND
GERVAN GULCH. THERE WERE SEVERAL REASONS FOR NOT PURSU NG THI S CONCEPT FURTHER FCR THE WARM



SPRI NGS PONDS FS.

. THE DRAI NAGES ARE CGENERALLY STEEP, WH CH MEANS THAT RELATI VELY H GH DAVS WOULD BE
REQUI RED ( GENERALLY 80 TO 200 FEET H GH), AND THAT THE STORACGE CAPACI TY GAI NED BY
CONSTRUCTI ON OF THE DAVS WOULD NOT BE GREAT COWMPARED TO ElI THER THE EXPENSE OF
BU LDI NG THEM CR THE HAZARDS THEY WOULD REPRESENT.

. THE STRUCTURES WOULD ALL BE ON- CHANNEL DAMS, UNLI KE THE OFF- CHANNEL | MPOUNDMENTS
CONSI DERED IN THE FS. BECAUSE THEY WOULD BE ON- CHANNEL DANVS, EACH WOULD HAVE TO BE
CONSTRUCTED WTH A PM- OR PARTI AL PMF SPI LLWAY FCR PROTECTI ON AGAI NST FAI LURE DURI NG
MAJOR FLOCODS. THESE SPI LLWAYS ARE VERY EXPENS| VE STRUCTURES, AND WOULD ADD
CONSI DERABLY TO THE COST OF CONSTRUCTI ON.

. THE NUVMBER OF DAMS THAT WOULD HAVE TO BE BU LT TO ACH EVE THE PURPCSE ( MODERATI NG
FLOOD FLOAS ON S| LVER BOW CREEK) SEEMED UNREASONABLE. PROBABLY AS MANY AS S| X DAVS
WOULD HAVE TO BE BU LT TO PARTI ALLY CONTROL FLOOD FLOAS ON SI LVER BOW CREEK.
MAI NTAI NI NG AND OPERATI NG SO MANY DAMS WOULD BE A VERY EXPENSI VE UNDERTAKI NG THAT
WOULD HAVE TO BE FUNDED AND MONI TORED FOR THE | NDEFINITE FUTURE. THI S IS NOT IN
KEEPI NG W TH THE SENSE OF PERVANENCE REQUI RED FOR REMEDI AL ACTI ONS UNDER SUPERFUND.

. SOMVE OF THE DAMS PRCBABLY COULD NOT BE BUI LT DUE TO THE ADVERSE ENVI RONMVENTAL AND
OTHER | MPACTS ASSCCI ATED W T THEI R CONSTRUCTI ON.  FOR | NSTANCE, THE PCSSIBILITY CF
CONSTRUCTI NG A DAM ON SLI VER BOW CREEK, | N THE CANYON AREA NEAR THE CONFLUENCE W TH
GERVAN GULCH, WOULD LI KELY NOT BE FEASI BLE (AT LEAST FOR THE LI M TED PURPOSE OF
FLOOD MCDERATI ON) BECAUSE OF THE NEED TO RELOCATE TWD RAI LROAD LI NES AND A PONER
TRANSM SSI ON LI NE, AND BECAUSE OF THE ADVERSE ENVI RONMENTAL | MPACTS THAT SUCH A
FACI LI TY WOULD CAUSE.

. TO GAIN THE MAXI MUM FLOCOD- CONTROL CAPACI TY FROM THESE DAMVS, THEY WOULD HAVE TO BE
KEPT EMPTY MOST OF THE TIME. TH S WOULD SEVERELY LIM T THEI R USEFULNESS AS WATER
STORAGE CR RECREATI ONAL RESERVA RS.

. SOME OF THE RESERVAO RS WOULD EVENTUALLY COLLECT CONTAM NATED SEDI MENTS. THI S WOULD
BE PARTI CULARLY TRUE OF A RESERVAO R ON SI LVER BOW CREEK. THE SEDI MENTS WOULD HAVE
TO BE CLEANED QUT OF THE RESERVAO RS, OR THEY WOULD BECOVE SOURCES OF ACUTE RELEASES
OF CONTAM NANTS TO THE CREEK AND PGCSSI BLY CAUSE Fl SHKI LLS, MJCH AS THE TAI LI NGS
ALONG THE M LL- W LLOW BYPASS CURRENTLY DO

ONE COMMENTER (LETTER 72) NOTED THAT THE UPSTREAM | MPOUNDVENT WOULD SETTLE QUT ONLY THE LARCGER
PARTI CLE SI ZES | N THE SEDI MENTS CARRI ED BY FLOCD FLOAS. I T IS SUSPECTED THAT THE SMALLER
PARTI CLE SI ZES (WHI CH WOULD NOT SETTLE QUT) CARRY PROPORTI ONATELY MORE METALS THAN THE LARGER
SEDI MENT SI ZES. THE POTENTI AL SEDI MENT TOXI CI TY TO AQUATI C ORGANI SM5 FROM THESE SMALLER

SEDI MENT SI ZES SHOULD BE EVALUATED MORE THORQUGHLY.

RESPONSE: THE AGENCI ES AGREE THAT | T WOULD BE DESI RABLE TO EVALUATE THE TOXICI TY OF FLOOD
SEDI MENTS MORE THORQUGHLY.  UNFORTUNATELY, IT IS DI FFI CULT TO DETERM NE THE TOXI A TY W THOUT
EXPERI ENCI NG AND SAMPLI NG AN ACTUAL FLOCD EVENT OF SUFFI Cl ENT MAGNI TUDE TO Yl ELD MEANI NGFUL
RESULTS.

FLOOD PROTECTI ON OF POND BERMES.

FOUR COMMENTERS (LETTERS 62, 111, 119, 140) RECOMMENDED THAT THE HYDROLOG C STANDARD FOR
EMERGENCY AND PRI NCI PAL SPI LLWAYS, CONTAI NED | N THE DAM SAFETY AND ADM NI STRATI ON RULES UNDER
SECTI ON 36. 14. 502, NOT BE USED AS THE SCLE CRITERIA I N THE SELECTI ON OF THE DESI GN FLOOD, DUE TO
THE HAZARDOUS NATURE OF THE MATERI AL STORED I N THE DAVMS. NUMERQUS COMMENTERS (LETTERS 53, 56,
62, 64, 66, 68, 69, 73, 74, 75, 90, 91, 97, 101, 102, 104, 106, 108, 109, 114, 115, 116, 119,
121, 122, 126, 128, 131, 132, 134, 135, 136, 138, 142, 143, 145, 146, 149, 151, 152, 153, 157,
158, 159; TESTIMONY A-7, A-14, A-15, M1, M2, M3, M7, M10, M13, M15) MADE GENERAL
STATEMENTS THAT THE POND PROTECTI ON SHOULD BE CONSERVATI VELY DESI GNED. SEVERAL SPECI FI CALLY
STATED THAT THE LEVEL OF PROTECTI ON SHOULD BE 0.5 PM OR THE FULL PMF. SEVERAL COF THE
COMMENTERS RECOMMENDED THAT THE STUDY | NCLUDE A RI SK ANALYSI S OF PCSSI BLE DAM FAI LURE AND OFFER
RATI ONALE FOR SELECTI ON OF THE DESI GN FLOCD EVENT.



RESPONSE: MDHES AND EPA RECOGNI ZE THAT THE DAM SAFETY AND ADM NI STRATI ON RULES REPRESENT A

M N MUM LEVEL OF PROTECTI ON REQUI RED FOR THE WARM SPRI NGS PONDS. THE LEVEL OF PROTECTI ON

REQUI RED, BASED ON THESE RULES, CONSI DERS THAT THESE ARE H GH HAZARD DAMS W TH THE POTENTI AL FOR
LGSS OF LI FE DOMNSTREAM DUE TO FLOODI NG I N THE EVENT OF A DAM FAI LURE. THE AGENCI ES HAVE

DECI DED TO NOT USE VARYI NG LEVELS OF PROTECTI QN, BUT RATHER TO PROTECT THE ENTI RE SET OF POND
BERVB ALONG THE MAJOR FLOOD ROUTE, THE M LL- WLLOW BYPASS, TO A PEAK FLOCD DI SCHARGE OF 70, 000
CUBI C FEET PER SECOND (CFS). TH S LEVEL OF PROTECTI ON | S EQUI VALENT TO PROTECTI ON FROM THE 0.5
PMF FOR THE ENTI RE POND SYSTEM

VWH LE I T M GAT BE DESI RABLE TO CONDUCT A FULL | NCREMENTAL RI SK ASSESSMENT OF PCSSI BLE DAM

FAI LURE EVENTS | N AN ATTEMPT TO DETERM NE THE MOST COST- EFFECTI VE LEVEL OF DAM PROTECTI ON, THE
ACENCI ES FEEL THAT SUCH A STUDY WOULD BE TOO COSTLY, TAKE TOO LONG AND WOULD LI KELY NOT PROVI DE
DEFI NI TI VE ENOUGH ANSWERS REGARDI NG EXPECTED RI SK. | T WAS FELT THAT USI NG A CONSERVATI VE NUMBER
BASED ON DNRC DAM SAFETY REQUI REMENTS WAS THE PROPER APPROACH.

THE SELECTED REMEDY | NCLUDES MEASURES TO PROTECT THE POND BERVS FROM FAI LURE EVEN I N LARCE
FLOODS, UP TO A 0.5 PVM. THE PONDS WOULD NOT FAIL I N FLOODS UP TO TH S LEVEL AND THEREFORE
WOULD NOT ADD TO THE DAVAGE THAT WOULD RESULT FROM ANY FLOOD OF LESS THAN 0.5 PMF. | F A LARGER
FLOOD, SUCH AS A FULL PVMF, DI D OCCUR, AND DAMAGED THE PONDS, THE AMOUNT OF WATER RELEASED BY THE
FAI LURE OF THE PONDS WOULD BE SVALL COMPARED TO THE SI ZE OF THE FLOCD. | T'S PROBABLE THAT THE
DOMSTREAM COMMUNI TI ES WOULD BE MJUCH MORE AFFECTED BY THE FLOOD | TSELF THAN BY THE FAI LURE OF
THE PONDS.

ONE COMMENTER (LETTER 119) THOUGHT THAT TWENTY M LLI ON DOLLARS COULD BE TRI MVMED FROM THE STATE S
PREFERRED ALTERNATI VE BY DESI GNI NG TO SUBSTANTI ALLY LOAER STANDARDS THAN THE FRACTI ONAL PMFS

LI STED. THE MONEY SAVED COULD BE APPLIED TO ULTI MATE REMOVAL OF THE SEDI MENTS FROM THE
FLOODPLAIN.  ON THE OTHER HAND, ANOTHER COMMENTER (LETTER 101) THOUGHT THAT THE FLOOD- PROTECTI ON
MEASURES NEEDED TO BE SI GNI FI CANTLY MORE STRI NGENT THAN THOSE PROPOSED AND SHOULD BE BASED ON
THE HAZARDS AND COSTS ASSCCI ATED W TH CATASTROPHI C RELEASE OF TOXI C MATERI ALS.  THI S COMVENTER
STATED THAT THE FLOCD PROTECTI ON COSTS MJUST BE COMPARED W TH REMOVAL TO A REPCSI TORY QUTSI DE THE
FLOCDPLAI N.

RESPONSE: THE ARARS FOR FLOOD PROTECTI ON AND EARTHQUAKE STABI LI TY WERE DETERM NED BASED ON THE

ANTI Cl PATED R SKS ASSOCI ATED W TH CATASTROPH C RELEASE OF SEDI MENTS FROM THE PONDS. EVEN IF IT
WAS KNOAN THAT THE SEDI MENTS WOULD BE REMOVED WTH N A G VEN Tl ME FRAME ( SAY 30 YEARS) THE R SK
OF CATASTRCOPHI C FAI LURE | N ANY G VEN YEAR WOULD REMAI N THE SAME. THUS, DESI GNS WOULD STI LL HAVE
TO BE PERFORMED TO THE LEVEL OF PROTECTI ON AS DETERM NED BY THE ARARS ANALYSI S.

THE COSTS FOR PROVI DI NG ADEQUATE FLOOD PROTECTI ON FOR THE WARM SPRI NGS PONDS ARE SUBSTANTI ALLY
LESS THAN THE COSTS TO REMOVE THE SEDI MENTS FROM THE FLOODPLAIN.  THE COSTS FOR RAI SI NG THE
BERVS AND ARMORI NG THEM AGAI NST THE DES|I GNATED FLOCDS ARE ESTI MATED AT ABOUT $13.5 MLLION. THE
COSTS TO REMOVE AND DI SPCSE OF THE POND MATERI ALS TO A REPCSI TORY QUTSI DE THE FLOODPLAI N WOULD
BE APPROXI MATELY $400 TO $500 M LLI ON, USI NG CONVENTI ONAL EXCAVATE- AND- HAUL TECHN QUES.

ONE COMMENT (LETTER 160) THOUGHT THE FS SHOULD HAVE CONSI DERED AN OPTI ON FOR FLOCD AND
EARTHQUAKE PROTECTI ON THAT WOULD ENTAI L DRI VING PILES (30 TO 60 FEET | N LENGTH) THROUGH THE
CENTER OF THE BERVS ON 18- TO 24-1NCH CENTERS. THEN, |F THE BERVS DI D G VE WAY, THE SEDI MENTS
WOULD BE RETAI NED BEHI ND THE PI LES.

RESPONSE: THI S CONCEPT WAS NOT CONSI DERED BECAUSE | T WOULD BE MJCH MORE EXPENSI VE THAN BERM
MCDI FI CATI ONS ( FLATTENI NG THE DOANSTREAM SLOPES AND RI PRAP ARMORI NG | N PROTECTI NG AGAI NST
FLOODS AND EARTHQUAKES. | T WOULD NOT PROVI DE ANY GREATER PROTECTI ON AGAI NST FLOODI NG AND,
W THQUT VERY SPECI AL DESI GNS, M GHT NOT PROVI DE AS MJCH PROTECTI ON AGAI NST EARTHQUAKES.

ONE COMMENT (LETTER 138) STATED THAT THE COLLECTI ON SYSTEM DESI GNED TO ROUTE EASTSI DE RUNOFF
ARCUND THE POND SYSTEM SHOULD BE DESI GNED TO PREVENT, TO THE EXTENT POSSI BLE, SEDI MENT FRCOM
ENTERI NG THE CLARK FORK Rl VER

RESPONSE: THE BERM CHANNEL SYSTEM ALONG THE EAST SIDE OF THE PONDS WOULD BE DESI GNED TO PREVENT
OVERTOPPI NG OF THE BERVS DURI NG FLOOD EVENTS IN THE EASTERN HI LLS. THE NATURAL SEDI MENTS

CARRI ED BY RUNCFF FROM THE EASTERN HI LLS WLL ENTER THE CLARK FORK RI VER UNABATED, EXACTLY AS
WOULD OCCUR UNDER NATURAL CONDI TIONS | F THE WARM SPRI NGS PONDS WERE NOT | N PLACE. THESE

SEDI MENTS ARE NOT BELI EVED TO BE CONTAM NATED.



EARTHQUAKE PROTECTI ON OF PONDS.

NUMEROUS COMMENTERS (LETTERS 45, 53, 56, 62, 64, 66, 68, 69, 73, 74, 75, 90, 91, 97, 98, 99,
102, 104, 106, 109, 114, 115, 116, 119, 120, 122, 125, 126, 128, 131, 132, 134, 135, 138, 142,
143, 145, 146, 149, 151, 153, 157, 158, 159, 160; TESTIMONY A-7, A-14, A-15, M1, M3, M7,

M 15) STATED THAT THE POND BERVS SHOULD | NOCORPORATE THE MOST CONSERVATI VE DESI GN PCSS| BLE FOR
EARTHQUAKE PROTECTI ON.

RESPONSE: THE AGENCI ES AGREE. THE SELECTED REMEDY PROVI DES PROTECTI ON OF THE BERVS FROM THE
MAXI MUM CREDI BLE EARTHQUAKE ( MCE) .

ONE COMMENTER (LETTERS 47, 158) SAID THE CROSS- SECTI ONAL VI EW OF THE PROPCSED BERM MODI FI CATI ONS
DCES NOT SHOW ANY | NCREASE I N HEIGHT. | N ADDI TI ON, SOVE OF THE EXI STI NG BERVS HAVE DOMNSTREAM
SLOPES CF 2.25 TO 1. FLATTEN NG THE DOMNSTREAM SLCPES TO 2.5 TO 1 DCES NOT PROVI DE MJUCH

ADDI TI ONAL STRENGTH.

RESPONSE: THE ORI G NAL MDHES PROPOSED PLAN | NCLUDED | NCREASI NG BERM HEI GHTS ALONG THE

M LL- WLLOWNBYPASS. FIGURES 7-1 AND 7-2 OF THE FS SHOW THE | NTENT TO ADD THAT ADDI TI ONAL
HEIGHT. IN ADDITION, THE ROD S SELECTED REMEDY | NCLUDES THE ARCO CONCEPT CF TREATI NG MAJOR
FLOOD EVENTS IN THE POND SYSTEM TH S ALTERNATI VE REQUI RES SUBSTANTI AL RAI SI NG OF ALL OF THE
POND 2 AND 3 BERVS FOR | NCREASED FLOOD STCRAGE AND TREATMENT CAPACI TY.  DEPENDI NG UPON LOCATI ON,
THE DOANSTREAM SLOPES OF THE EXI STI NG BERVS VARY FROM APPROXI MATELY 1.75:1 TO MORE THAN 2. 5: 1.
THE SEI SM C ANALYSI S WAS PRELI M NARY | N NATURE AND RECOMVENDED A M NIMUM CF 2.5:1 FCR

COST- ESTI MATI NG PURPCSES. A DETAI LED SEI SM C STABI LI TY ANALYSI S WLL BE PERFORVED DURI NG THE

FI NAL DESI GN. THE CONFI GURATI ON AND SLOPE OF THE BERM STABI LI ZATI ON (TO W THSTAND THE MCE) W LL
BE OPTI M ZED AT THAT Tl ME BASED UPON SI TE- SPECI FI C | NFORVATI ON.  DNRC DAM SAFETY ENA NEERS HAVE
REVI EWED THE DESI GNS OF THE BERVB ALONG THE M LL- W LLOW BYPASS AND HAVE FOUND THEM TO BE
APPRCPRI ATE FOR MCE PROTECTI ON.

ONE COMMENTER ( LETTER 138) STATED THAT THE SI PHONS CROSSI NG UNDER THE M LL- W LLOW BYPASS FROM
THE OPPORTUNI TY SYSTEM SHOULD MEET EARTHQUAKE AND FLOCOD PROTECTI ON STANDARDS TO PREVENT RELEASE
OF CONTAM NANTS | NTO THE CLARK FORK.

RESPONSE: THE S| PHONS FROM THE OPPORTUNI TY PONDS NO LONGER CARRY SUBSTANTI AL FLOWS, EXCEPT

DURI NG LOCAL RAI NFALL EVENTS. HOWEVER, DURI NG THESE EVENTS, CONTAM NATI ON DUE TO A BREACHI NG CF
THE SI PHON PI PELI NES IS PCSSI BLE. THE AGENCI ES AGREE THAT THE SI PHONS SHOULD BE EVALUATED

FOR EARTHQUAKE AND FLOOD STABILITY. TH S EVALUATI ON W LL BE PERFORMVED DURI NG REMEDI AL DESI GN.

TAI LI NGS REMOVAL AND DI SPOSAL GPTI ONS.

NUMEROUS COMMENTERS (LETTERS 9, 56, 64, 66, 68, 69, 73, 74, 75, 78, 79, 90, 93, 97, 98, 99, 101,
102, 103, 106, 107, 108, 109, 114, 115, 116, 117, 119, 120, 121, 125, 126, 132, 133, 134, 135,
138, 140, 142, 143, 144, 145, 146, 149, 151, 152, 154, 155, 159, 161; TESTI MONY A-15, M3, M5,
M8, M9, M10, M11l, M14, M15) STATED THAT THE AGENCI ES SHOULD FIND A SI TE QUTSI DE THE
FLOODPLAI N, SUCH AS SMELTER HI LL I N ANACONDA, FOR DI SPCSAL OF TAI LI NGS AND SHOULD REEVALUATE THE
ALTERNATI VE OF REMOVI NG THE WARM SPRI NGS PONDS TAI LI NGS TO THAT DI SPCSAL SITE. MANY OF THE
COMMENTERS THOUGHT THAT THE CONTAM NATED MATERI ALS CURRENTLY CONTAI NED I N THE WARM SPRI NGS PONDS
SHOULD BE REMOVED FROM THE FLOODPLAI N FOLLOWN NG PERVANENT CLEANUP OF UPSTREAM SI TES, WHEN THE
WARM SPRI NGS PONDS ARE NO LONGER NEEDED TO TREAT SI LVER BOW CREEK WATERS.

RESPONSE: BECAUSE OF THE UPSTREAM CONTAM NATI ON ON S| LVER BOW CREEK, THE PONDS MUST REMAIN I N
PLACE TO TREAT THE CREEK TO REDUCE CONTAM NATI ON OF THE CLARK FORK RI VER UNTI L THE UPSTREAM
SOURCES ARE CLEANED UP. THE CURRENT REMEDY FOR WARM SPRINGS PONDS IS INTERIM AND THE ULTI MATE
DI SPOSI TION CF THE PONDS W LL BE ADDRESSED AS CLEANUP OF Sl LVER BOW CREEK PROGRESSES.

REMOVAL OF ALL CONTAM NATED MATERI ALS FROM THE S| LVER BOW CREEK FLOCDPLAIN, W TH DI SPCSAL AT A
LOCAL REPCSI TORY, WAS CONSI DERED DURI NG THE SCREENI NG OF TECHNCLOG ES AND PROCESS OPTIONS I N
CHAPTER 6. | T WAS SCREENED FROM FURTHER CONSI DERATI ON AT THAT Tl ME BECAUSE OF VERY H GH COSTS.
THE AGENCI ES' PRELI M NARY ANALYSI S | NDI CATED THAT CONVENTI ONAL EXCAVATI ON, TRANSPCRT, AND

DI SPCSAL OF THE 19, 000, 000 CUBI C YARDS OF CONTAM NATED MATERI ALS (USI NG OVER- THE- ROAD TRANSPORT
VEH CLES) WOULD COST APPROXI MATELY $400 TO $500 M LLION I N ADDI TI ON, LOCATI NG A PERVANENT
REPOCSI TORY FOCR TH' S VOLUVE OF MATERI AL WOULD BE DI FFI CULT. FOR EXAMPLE, |F THE MATERI ALS WERE
PI LED 30 FEET DEEP, | T WOULD REQUI RE A STCRAGE AREA OF APPROXI MATELY 600 ACRES. | T MAY BE



DI FFI CULT TO FI ND A SU TABLE STCRACE AREA TH' S SI ZE W THI N REASONABLE DI STANCE OF THE WARM
SPRI NGS PONDS THAT WOULD BE ACCEPTABLE TO ALL PARTI ES CONCERNED.

THREE COMMENTS (LETTERS 58, 88, 124) RECOMVEND THAT THE M NE WASTES I N THE PONDS BE REMOVED AND
DI SPCSED OF I N THE M NED- QUT AREAS OR I N THE BERKELEY PIT. TWD OF THE COWENTERS (LETTERS 88,
124) THOUGHT THAT THE AGENCI ES SHOULD HAVE CONSI DERED AN ALTERNATI VE WH CH WOULD USE A SLURRY
Pl PELI NE TO PUVP THE CONTAM NATED SEDI MENTS BACK TO THE BERKELEY PIT NEAR BUTTE. THE

CONTAM NATED WATER NOW SLOALY FLOODI NG THE BERKELEY PI T COULD BE USED FOR MAKEUP WATER FOR THE
SLURRY PI PELINE. TH' S ALTERNATI VE WOULD PROVI DE A PERVANENT REPCSI TORY FOR THE WASTES, RESOLVE
THE FUTURE PROBLEM CF DI SPCSAL OF THE BERKELEY PI' T WATERS, AND ALLOW A CENTRAL LOCATI ON FOR
METALLURG CAL OR CHEM CAL REMOVAL OF THE HEAVY METALS | N BOTH THE WARM SPRI NGS WASTES AND
BERKELEY PI T WATERS.

RESPONSE: THI S |'S A POTENTI ALLY VI ABLE ALTERNATI VE FOR ULTI MATE DI SPCSAL OF THE WARM SPRI NGS
PONDS SEDI MENTS.  HOWEVER, UNTIL THE SOQURCES OF CONTAM NATI ON UPSTREAM CF THE PONDS ARE

ELI M NATED, THE WARM SPRI NGS PONDS MUST REMAI N | N OPERATI ON TO REMOVE SEDI MENTS AND METALS. I T
WOULD NOT BE ADVI SABLE TO BEG N THE SLURRY PUMPI NG OPERATI ON UNTI L THE PONDS ARE TAKEN QUT CF
SERVI CE AS A TREATMENT SYSTEM THE PRI MARY REASON | S THAT THE SLURRY OPERATI ON WOULD REQUI RE
DREDG NG THE POND BOTTOM SEDI MENTS, LI KELY RESULTI NG | N CONSI DERABLE RESUSPENSI ON OF SEDI MENTS.
I T WOULD BE BETTER TO WAIT UNTIL THE PONDS NO LONGER DI SCHARGE TO THE CLARK FORK RI VER BEFCRE
BEG NNI NG TH' S GOPERATI ON.

THE COSTS FOR DREDA NG AND PUWPI NG THE WARM SPRI NGS SLUDGES TO THE BERKELEY PIT WOULD BE
SUBSTANTI AL.  VERY PRELI M NARY OOST ESTI MATES | NDI CATE CAPI TAL COSTS OF $30 TO $50 M LLION W TH
OPERATI ON AND NMAI NTENANCE COSTS OF $2 TO $3 M LLION PER YEAR | F A 12-1NCH Pl PELI NE WERE
EMPLOYED, | T WOULD REQUI RE APPROXI MATELY 8 TO 10 YEARS OF AROUND- THE- CLOCK OPERATI ON TO PUWP THE
19 MLLION CUBI C YARDS OF MATERI AL TO THE BERKELEY PIT.

TWO | MPORTANT FEATURES OF THI S CONCEPT SHOULD BE PO NTED QUT.

. THE USE OF A SECOND PI PELINE TO ALLOW USE OF BERKELEY PI T WATERS AS MAKEUP WATER FCR
THE SLURRY OPERATI ON IS NOT ADVI SABLE. THE BERKELEY PI T WATERS ARE VERY ACI DI C,
WTH PH OF 1 TO 2. NOT ONLY IS TH S TYPE OF WATER HI GHLY CORRCSI VE TO PUWPS AND
PI PELI NES, BUT | TS USE AS MAKEUP WATER TO SLURRY THE POND SLUDGES WOULD LI KELY
RESULT I N REDI SSOLUTI ON OF THE METALS. I T IS LI KELY THAT THE BERKELEY PI T WATERS
WLL EVENTUALLY HAVE TO BE TREATED; THUS, THE RE- DI SSOLVED METALS WOULD HAVE TO BE
REMOVED AT THAT TI ME.

. THE MAKEUP WATER FOR THE SLURRY WOULD MOST LI KELY COME FROM S| LVER BOW CREEK I N THE
VICNITY OF THE WARM SPRI NGS PONDS. BECAUSE OF WATER RI GHTS | SSUES, THE WATER WOULD
HAVE TO BE RETURNED TO SI LVER BOW CREEK AT THE BERKELEY PI T AFTER THE SLURRY
OPERATION.  TH S WOULD REQUI RE A DEWATERI NG OPERATI ON AND LI KELY A TREATMENT PLANT
FOR THE SUPERNATANT PRI OR TO DI SCHARCGE TO S| LVER BOW CREEK.

ONE COMMENT (LETTER 119) STATED THAT REMOVAL OF THE SEDI MENTS FROM THE FLOCDPLAIN TO A NEARBY
DI SPCSAL SI TE COULD BE DONE ECONOM CALLY ($3. 00/ CUBI C YARD) | F DONE OVER A PERI CD OF YEARS

UTI LI ZI NG AN EFFI Gl ENT TRANSPORT SYSTEM SUCH AS A SLURRY PI PELINE. THE CONSTRUCTION OF THI S
SYSTEM SHOULD BE DEFERRED UNTI L AFTER THE UPSTREAM CONTAM NATI ON SOURCES ARE CLEANED UP, SI NCE
THE WARM SPRI NGS PONDS W LL BE NEEDED UNTI L THEN. HOMEVER, |F THE MONEY FOR THE REMOVAL AND

DIl SPOSAL SYSTEM VERE | NVESTED TCDAY, THE | NTEREST EARNED COULD SUBSTANTI ALLY REDUCE THE

I NVESTMENT REQUI RED WHEN THE SYSTEM IS PLACED | N OPERATI ON.

RESPONSE: IF IT IS DECIDED I N THE FUTURE TO REMOVE THE SEDI MENTS FROM THE PONDS, THE AGENCI ES
ACREE THAT SOVE FORM OF SLURRY PI PELI NE WOULD LI KELY BE A MORE COST- EFFECTI VE TRANSPORT SYSTEM
THAN A CONVENTI ONAL EXCAVATE AND HAUL SYSTEM THE POND SEDI MENTS CAN LI KELY BE DREDGED,

SLURRI ED, AND TRANSPCORTED FOR COSTS SI M LAR TO THE $3. 00/ CUBI C YARD (1990 DOLLARS) NOTED,

DEPENDI NG UPON THE PI PELI NE LENGTH. HOWEVER, SUBSTANTI AL OTHER, COSTS WOULD BE | NCURRED. THERE
I'S SOME DOUBT AS TO WHETHER A FEASI BLE AND ACCEPTABLE REPCSI TORY CAN BE LOCATED QUTSI DE OF A
FLOCDPLAI N W TH N REASONABLE DI STANCE OF THE WARM SPRI NGS PONDS. | F A REPCSI TORY CAN BE
LOCATED, THE COSTS TO DEVELOP, CONSTRUCT, AND THEN ULTI MATELY CAP, CLOSE, AND MONI TOR THE

REPOSI TORY WOULD ALSO HAVE TO BE CONSI DERED.



EPA AND MDHES AGREE THAT | F THE APPRCOPRI ATE FUNDS TO DEVELOP THESE FACI LI TI ES VERE | NVESTED
TCDAY, | T WOULD BE LI KELY THAT THE | NTEREST EARNED WOULD REDUCE THE | NVESTMENT REQUI RED WHEN THE
FACI LI TIES ARE BU LT. HOAEVER, THE RESPONSI BI LI TY FOR FUNDI NG THE OVERALL S| LVER BOW CREEK
REMEDI ATI ON EFFORTS RESTS W TH ARCO AND OTHER PRPS. THE | NVESTMENT AND FI NANCI NG DECI SI ONS W LL
BE THEI RS.

SEVERAL COMMENTS DEALT W TH THE AGENCI ES' PROPOSAL TO LEAVE THE TAILINGS IN PLACE WTH N THE
PRESENT WARM SPRI NGS PONDS SYSTEM  ONE COMMENT (LETTER 79) WAS OPPOSED TO DI SPOSAL OF
CONTAM NATED MATERIALS | N POND 1 DUE TO THE POTENTI AL FOR CONTAM NATI ON OF THE CLARK FORK RI VER

RESPONSE: POND 1 ALREADY CONTAINS ALMOST 3 M LLION CuBI C YARDS CF TAILINGS AND OTHER

CONTAM NATED MATERIALS. THE PROPCSED PLAN WOULD ADD ANCTHER 290, 000 CUBI C YARDS, CR ABQUT AN
ADDI TI ONAL 10 PERCENT OVER WHAT IS ALREADY THERE. THE POND WOULD BE DRAI NED AND COVERED W TH A
LOW PERVEABI LI TY CAP THAT WOULD KEEP RAIN AND SNOW FROM PENETRATI NG | NTO THE WASTES. THI S WOULD
RESULT IN A LARGE REDUCTI ON I N THE POTENTI AL FOR POND 1 TO LEACH CONTAM NATI ON | NTO THE
GROUNDWATER AND SURFACE WATER, AS | T CURRENTLY DCES. THE POND WLL ALSO BE STABI LI ZED TO
PROTECT AGAI NST EARTHQUAKE AND FLOOD EVENTS. TH S WLL RESULT IN A VERY SECURE AND STABLE

DI SPOSAL AREA.

THE PLANS FOR CLEANI NG UP THE M LL- W LLOW BYPASS TH S SUMVER | NCLUDE PLACI NG THE EXCAVATED
MATERI ALS | NTO SU TABLE DRY AREAS COF POND 3, THUS REDUCI NG THE AMOUNT OF MATERI AL THAT WLL
EVENTUALLY BE PLACED | N POND 1.

TAI LI NGS RECLANVATI ON AND REPROCESSI NG OPTI ONS.

NUMEROUS COMMENTERS (LETTERS 6, 64, 66, 68, 69, 71, 73, 74, 75, 88, 99, 100, 102, 103, 107, 109,
115, 116, 117, 120, 123, 124, 128, 134, 140, 143, 145, 146, 151, 155, 159, 161, 162; TESTI MONY
A-15, B-5, M1, M3) THOUGHT THE AGENCI ES SHOULD HAVE | NCLUDED ALTERNATI VES EVALUATI NG

ADDI TI ONAL TREATMENT TECHNOLOGQ ES FOR HAZARDOUS WASTES AT THE WARM SPRI NGS PONDS, | NCLUDI NG
ALTERNATI VES EMPLOYI NG PROVEN CR | NNOVATI VE TECHNOLOG ES TO EXTRACT AND RECYCLE M NERALS FROM
WASTES | N THE PONDS.

RESPONSE: MEDI A SPECI FI C ACTI ONS FOR TREATI NG THE SEDI MENTS FROM THE PONDS AND EXTRACTI NG

M NERALS FROM THEM VWERE | NCLUDED | N THE PRELI M NARY ALTERNATI VES SCREENI NG OF THE FS. THESE
ALTERNATI VES WERE SCREENED QUT EARLY | N THE PROCESS BECAUSE THEY WERE NOT FOUND TO BE FEASI BLE,
APPRCPRI ATE, OR ECONOM CAL. METALS RECOVERY FROM THE POND SEDI MENTS WOULD NOT BE ECONOM CALLY
VI ABLE, WOULD DO LI TTLE TO REDUCE THE AMOUNT OF WASTES TO BE DI SPCSED OF, AND COULD PCSE

CONSI DERABLE THREATS TO THE ENVI RONMENT. METALS RECOVERY, EVEN FROM NORVAL CRE, |S EXPENSI VE
AND DI FFI CULT, AND PCSES NUMERQUS POTENTI AL THREATS TO THE ENVI RONMENT. THE WASTES | N THE PONDS
CONTAIN MJCH LONER LEVELS OF METALS THAN EVEN THE POCOREST QUALI TY USABLE CORES; THEY ARE THE
WASTES LEFT OVER AFTER THE METALS HAVE BEEN REMOVED. PROCESSI NG THESE WASTES TO EXTRACT THE
REMAI NI NG METALS, AS A MEANS TO REDUCE THEIR TOXI G TY, WOULD NOT BE COST- EFFECTI VE BY TODAY' S
STANDARDS. MJCH LESS EXPENSI VE (BUT STILL VERY EXPENSI VE) TREATMENT METHODS ARE AVAI LABLE TO
REDUCE THE ENVI RONVENTAL THREAT POSED BY THE POND BOTTOM SEDI MENTS, SUCH AS SOLI DI FICATION. | F
TECHNOLOGY I N THE FUTURE ALLOAS FOR RECOVERY OF THE METALS FROM THE SEDI MENTS, RECOVERY WOULD BE
REEVALUATED AT THAT TI ME.

TWD COMVENTS (LETTERS 113, 139) STATED THAT THE AGENCI ES SHOULD CONTI NUE TO RESEARCH, AND

| MPLEMENT WHERE PGSS| BLE, REVECGETATI ON APPRCACHES. ONE THOUGHT THAT THE SCHAFER AND ASSOCI ATES
PI LOT PROGRAM FOR NEUTRALI ZI NG THE TAI LI NGS HOLDS PROM SE FOR CURI NG THE PROBLEM RATHER THAN
JUST MOVING I T.

RESPONSE: THE Pl LOT PROGRAM DESCRI BED IN THE COMVENT | S BASED ON TECHNCOLOGY DEVELGCPED | N AN
ONGO NG 3- YEAR PROGRAM THAT HAS BEEN CONDUCTED BY MDHES AT THE SI LVER BOW CREEK SI TE TO DEVELCP
I NNOVATI VE CLEANUP METHODS FOR THE SITE. | T IS APPLI CABLE TO EXPOSED TAI LI NGS DEPCSI TS UNDER
CERTAI N CONDI TI ONS, BUT WOULD NOT BE USEFUL TO TREAT THE POND BOTTOM SEDI MENTS. | T IS ALSO NOT
BY | TSELF CAPABLE OF PREVENTI NG RELEASE CF THE 19 M LLI ON CUBI C YARDS CF SEDI MENT | N THE PONDS
DURI NG FLOCD CR EARTHQUAKE EVENTS. | T WOULD THEREFORE BE NECESSARY TO | NCORPORATE METHODS OTHER
THAN NEUTRALI ZATI ON AND REVEGETATI ON TO REDUCE THE RI SK OF A LGSS OF THE POND BOTTOM SEDI MENTS.

FOR THE WSP CPERABLE UNI T, REVECGETATI ON OF EXPCSED TAI LI NGS AREAS AND OF THE DI SPCSAL UNI TS WLL
BE UNDERTAKEN. | F THE APPROACHES DESCRI BED ABOVE HAVE APPLI CATION IN TH S REVEGETATI ON EFFORT,
THEY CAN BE | NCORPCRATED DURI NG THE REMEDI AL DESI GN PHASE.



USE OF THE PONDS FOR TREATMENT.

SEVERAL COMMVENTS (LETTER 138) DEAL WTH THE CAPABI LI TY OF THE PONDS TO PROVI DE ADEQUATE
TREATMENT OF SUSPENDED AND DI SSOLVED METALS TO MEET THE DESI RED WATER QUALI TY CRI TERI A AT THE

DI SCHARGE PO NT FROM POND 2.  ONE COMMENT NOTES THAT HI GH LEVELS OF METALS HAVE BEEN MEASURED I N
THE DI SCHARGE, PARTI CULARLY IN THE WNTER AND SPRING THE SAME COMVENTER, AND ANOTHER (LETTER
115), ALSO STATED THAT REMEDI ATI ON OF THE PONDS SHOULD ADDRESS PROBLEMS ASSOCI ATED W TH THE
SHORT CIRCU TING IN THE W NTER AND W ND ACTI ON DURI NG THE | CE- FREE PERI CD THAT ARE THOUGHT TO
RESUSPEND SEDI MENTS AND CONTRI BUTE TO METALS LQOADI NG I N THE CLARK FCRK Rl VER

RESPONSE: THE AGENCI ES AGREE THAT THE FI NAL POND CONFI GURATI ON MUST BE ABLE TO PROVI DE TREATMENT
THAT WLL MEET THE APPRCPRI ATE DI SCHARGE REQUI REMENTS. THE AGENCI ES' ORI G NAL PRCPCSED PLAN
CONTAI NED ELEMENTS, | NCLUDI NG THE UPSTREAM SETTLI NG BASI N, | MPROVED LI M NG FACI LI TIES, AND THE
CONSTRUCTI ON OF A BERM ACROSS PART OF POND 3, TO ALLEVI ATE TREATMENT PROBLEMS. THE SELECTED
REMEDY | NCLUDES A MORE COVPREHENSI VE UPGRADE OF BOTH PONDS 2 AND 3, AND | S THOUGHT TO ADEQUATELY
ADDRESS CONCERNS OVER POND RETENTI ON TI ME, SEDI MENT RESUSPENSI ON, LI ME ADDI TI ON, AND TREATMENT
CAPABI LI TIES I N GENERAL, W THOUT THE NEED FOR THE UPSTREAM | MPOUNDMVENT. THE RCD CONTAI NS

PROVI SI ONS TO CONTI NUE TO | NVESTI GATE RESUSPENSI ON | SSUES. IF IT IS SHOM THAT RESUSPENSI ON NAY
CAUSE SI GNI FI CANT WATER QUALI TY VI OLATI ONS, ADDI TI ONAL REMEDI AL MEASURES W LL BE REQUI RED.

ONE COMMENTER (LETTER 72) RECOMMENDED THE CONS| DERATI ON OF A NEW POND | MVEDI ATELY SOUTH OF POND
3, STATING THAT A NEW POND WOULD REDUCE THE EXTENSI VE MODI FI CATI ON REQUI RED FCR THE | NLET
STRUCTURE; AVA D THE NEED TO CHANNELI ZE SI LVER BOW CREEK W TH N THE DRY AREAS OF POND 3; COVER
THE CONTAM NATED SO LS AND TAILINGS I N THE DRY AREAS CF POND 3; AND | NCREASE THE POND CAPACI TY
BY 70 PERCENT.

RESPONSE: THE MEDI A- SPECI FI C ACTI ONS (FS CHAPTER 7) WERE DEVELOPED TO PROVI DE A RANGE OF OPTI ONS
TO BE COMVBI NED | NTO ALTERNATI VES (CHAPTER 8). A NEWPOND I N THE DRY AREAS W TH N THE POND 3
BERVS WAS CONSI DERED | N MEDI A-SPECI FIC ACTION 5C. IN THE FS, I T WAS NOT | NCLUDED I N THE
PREFERRED ALTERNATI VE (ALTERNATI VE 3), BECAUSE | T WOULD NOT BE AS COST- EFFECTI VE | N DEALI NG W TH
THE PROBLEMS.

THE SELECTED REMEDY | NCLUDES MAJOR | MPROVEMENTS TO PONDS 2 AND 3. TH' S PLAN | NCLUDES ELEMENTS
THAT WLL ACCOWPLI SH ALL OF THE MODI FI CATI ONS | NCLUDED IN THE COMVENT. A NEW I NLET STRUCTURE
WLL BE BULT. MOST OF THE EXI STI NG EXPCSED CONTAM NATED SO LS AND TAI LI NGS I N THE DRY AREAS COF
POND 3 WOULD ElI THER BE CAPPED AS PART OF THE TAI LI NGS DI SPCSAL AREA, COR FLOCDED BY THE NEW POND
3 NORVAL POOL. THE POND CAPACI TY WOULD BE | NCREASED TO HANDLE AND TREAT THE 100- YEAR FLOOD
EVENT.

ONE COMMENTER ( LETTER 138) STATED THAT THE AREA I N POND 3 SQUTH OF THE PROPCSED NEW BAFFLE 1S
VERY SHALLOW AND THAT THE BAFFLE MAY NOT BE EFFECTI VE AT PREVENTI NG SHORT Cl RCU TI NG DURI NG
W NTER MONTHS.

RESPONSE: THE PROPOSED BERM WAS | NTENDED TO PREVENT SHORT Cl RCUI TI NG ACROSS THE NMAI N PORTI ON OF
THE POND BY FORCI NG THE WATER TO TRAVEL THROUGH THE BERM CPENI NG ON THE EASTERN SI DE OF THE
POND. TH S WOULD EXTEND THE M NI MUM FLOW PATH THROUGH THE POND DURI NG ALL SEASONS. | T SHOULD
ALSO BE NOTED THAT THE SELECTED REMEDY DOES NOT | NCLUDE TH S BAFFLE, BUT RATHER DEPENDS ON

| NCREASED CPERATI NG CAPACI TY AND GREATER RETENTI ON TI MES TO | NSURE THAT THE DI SCHARGE FROM THE
POND SYSTEM MEETS THE DI SCHARGE CRI TERI A

ONE COMMENTER ( LETTER 154) WOULD LI KE TO HAVE SEEN TREATABI LI TY TESTS CONDUCTED ON SI TE TO MORE
CLOSELY REPRESENT THE AREA/ VOLUME RATI O OF THE PONDS, AMBI ENT WEATHER CONDI TI ONS, AND USED

S| LVER BOW CREEK WATER DURI NG H GH FLOW AND LOW FLOW PERI GDS.  ADDI Tl ONALLY, OTHER | NTERACTI ONS
BETWEEN THE S| LVER BOW CREEK SEDI MENTS AND THE TREATMENT PROCESS SHOULD HAVE BEEN CHARACTERI ZED.

RESPONSE: THE TREATABI LI TY STUDY CONDUCTED | N CONJUNCTI ON WTH THE PHASE |1 REMEDI AL

I NVESTI GATI ON WAS DESI GNED TO EVALUATE THE PHYSI CAL AND CHEM CAL PARAMETERS THAT MJUST BE
CONTROLLED TO MAXIM ZE METAL REMOVAL I N A PH CONTRCLLED SETTLI NG TYPE SYSTEM  THE WATER USED | N
THE "W NTER' TESTS WAS ACTUAL WATER FROM SI LVER BOW CREEK AND DI D CONTAI N NATI VE SUSPENDED

SEDI MENT FROM THE CREEK. | T WAS RECOGN ZED I N THE PLANNI NG STAGES THAT IN SI TU TESTS WOULD
PROVI DE ADDI TI ONAL | NFORVATI ON ON THE TREATMENT/ SETTLI NG MECHANI SVMB | N THE PONDS; HOWNEVER, | T
WAS FELT THAT | T WOULD BE MORE PRUDENT TO CONDUCT THESE TESTS DURI NG THE REMEDI AL DESI GN PHASE

| F NECESSARY.



GROUNDWATER TREATMENT AL TERNATI VES.

SEVERAL COMMENTERS (LETTERS 53, 60, 82, 101, 108, 126, 133, 135, 147, 151, 154, 155; TESTI MONY
A-7, A-14, M4) NOTED A GCENERAL CONCERN THAT THE SELECTED REMEDI ATI ON BE PROTECTI VE OF
GROUNDWATER | N THE OPERABLE UNIT. ONE COWENT (LETTER 138) RECOMVENDED THAT THE FI NAL REMEDY
SHOULD PREVENT CONTAM NATED GROUNDWATER FROM CAUSI NG SURFACE WATER EXCEEDANCES OF GOLD BOOK
STANDARDS.

RESPONSE: THE SHALLOW AQUI FER BELOW POND 1 HAS BEEN CONTAM NATED OVER THE YEARS BY METALS AND
OTHER CONTAM NANTS FROM THE POND SYSTEM  THE TRENCH BELOW POND 1 WOULD BE DESI GNED TO CUT OFF
THE SOURCE OF CONTAM NATION FOR THI S AQUI FER (SEE MBA 11 AND 12 IN CHAPTER 7 OF THE FS). A
PORTI ON OF THE EXI STI NG CONTAM NATED GROUNDWATER W LL CONTI NUE TO M GRATE DONNGRADI ENT TOWARD
THE CLARK FORK RI VER  HOWMNEVER, MEASUREMENTS MADE DURI NG THE REMEDI AL | NVESTI GATI ON DETECTED NO
I MPACT TO THE WATER QUALI TY OF THE CLARK FORK RI VER AS A RESULT OF THE CONTAM NATED GROUNDWATER
GROUNDWATER | NPUT | NTO THE CLARK FORK RI VER WLL NOT BE SUFFI Cl ENT TO CAUSE EXCEEDANCES OF THE
GOLD BOOK STANDARDS | N THE FUTURE. BACKGROUND | NFCRVATI ON ON THE GROUNDWATER SI TUATI ON BELOW
POND 1 CAN BE FOUND | N THE RESPONSE TO COMMVENTS ON THE GROUNDWATER PORTI ON OF THE SI TE
CHARACTERI ZATI ON AND PROBLEM DESCRI PTI ON SECTI ON OF TH' S RESPONSI VENESS SUMVARY.

ONE COMMENTER (LETTER 67) RAI SED SEVERAL CONCERNS REGARDI NG THE | MPACT OF THE PROPCSED

ALTERNATI VE ON GROUNDWATER FLOAS AND CONTAM NATI ON AT THE SI TE AND ON THE PROPCSED METHOD OF
GROUNDWATER TREATMENT. THE FI RST SET OF COMMENTS DEALT W TH THE PROPOSED CONSTRUCTI ON OF A
TRENCH TO | NTERCEPT CONTAM NATED GROUNDWATER DOWNGRADI ENT OF POND 1. THE DESI GN OF THE PROPCSED
TRENCH RAI SED THE FOLLOWN NG CONCERNS:

A THE TRENCH W LL PROBABLY NOT BE DEEP ENOUGH TO | NTERCEPT ALL GROUNDWATER FLOW

B. A GROUNDWATER FLOW MODEL WAS ALSO DEVELOPED TO DETERM NE THE EFFECTI VENESS OF A
TRENCH AND TO ESTI MATE THE FLOW RATE | NTO THE TRENCH. THI S MCDELI NG EFFORT HAS
SEVERAL DEFI Cl ENCI ES.

C IF THE CPEN TRENCH | S NOT CLEANED REGULARLY, | T WLL QU CKLY BEG N TO FILL WTH
VEGETATI ON, W NDBLOMWN DI RT, AND SLQUGHED S| DEWALL NMATERIAL.  OBVI QUSLY, |F THE TRENCH
STARTS TO FILL, ITS EFFECTI VENESS W LL BE REDUCED.

D. THE TRENCH W LL | NTERCEPT ONLY THAT PART OF THE EXI STI NG GROUNDWATER PLUME NEAR THE
TRENCH  SOVE CURRENTLY CONTAM NATED GROUNDWATER W LL CONTI NUE TO FLOW TOMRD THE
M LL- W LLOW BYPASS AND CLARK FORK.

E. THE TRENCH MAY DEWATER TAI LI NGS CONTAI NED | N POND 1, THEREBY, CAUSI NG RELEASE OF
METALS.

RESPONSE: MCDELI NG EFFORTS RELATED TO EVALUATI NG THE FEASI BI LI TY OF A GROUNDWATER | NTERCEPTI ON
TRENCH BELOW POND 1 WERE NOT | NTENDED TO PROVI DE ALL THE | NFOCRVATI ON NECESSARY FCOR FI NAL DESI GN
OF THE TRENCH. OBVI QUSLY, ADDI TI ONAL | NFORVATI ON W LL BE NECESSARY TO ADDRESS THE VAR ABI LI TY COF
THE AQUI FER ALONG THE ENTI RE LENGTH OF THE POND 1 BERM | F TH S TECHNOLOGY | S | NCORPCRATED | NTO
THE FI NAL REMEDI ATI ON AT THE SITE. THE CALCULATI ONS AND FLOW MODELS PRESENTED | N FS WERE
PERFORMED TO PRELI M NARI LY DETERM NE | F CONSTRUCTI ON OF THI'S TYPE OF TRENCH | S TECHNI CALLY

FEASI BLE AND TO ESTI MATE COSTS.

THE AGENCI ES REALI ZE THE PRESUMED AQUI TARD IS NOT CONSI STENTLY AT A DEPTH LESS THAN 20 FEET
BELOW GROUND SURFACE | N THE AREA BELOWPOND 1. | N FACT, THE LATERAL CONTINUI TY OF THE PRESUMED
AQUI TARD | S UNKNOWN. HOWEVER, BASED ON GROUNDWATER QUALI TY DATA COLLECTED FROM DUAL- COVPLETED
MONI TORI NG VELLS AND PAI RED MONI TORI NG WELLS LOCATED NORTH OF POND 1, GROUNDWATER QUALI TY

| MPROVES MARKEDLY | N VELLS COWPLETED DEEPER THAN ABOUT 15 FEET BELOW GROUND SURFACE. BECAUSE
THE H GHEST METALS CONCENTRATI ONS WERE MEASURED | N SAMPLES COLLECTED FROM WELLS COWMPLETED I N THE
UPPER 15 FEET OF THE AQU FER I T IS PRESUMED THAT MOST, |F NOT ALL, GROUNDWATER THAT EXCEEDS
FEDERAL PRI MARY DRI NKI NG WATER STANDARDS ( THE ARAR FOR GROUNDWATER) WOULD BE CAPTURED BY AN

I NTERCEPTI ON TRENCH AS PRESENTED. | N ADDI TI ON, DEPENDI NG ON THE VERTI CAL PERVEABI LI TY COF

SEDI MENTS BELOW POND 1, THE | NTERCEPTI ON TRENCH | S EXPECTED TO ACT AS A GCROUNDWATER DI SCHARGE
AREA VWHERE GROUNDWATER AT SOME DEPTH BELOW THE TRENCH W LL M GRATE | NTO THE TRENCH.



GROUNDWATER FLOW I N THE AREA BELOWN POND 1 WAS MODELED TO (1) ESTI MATE CONSERVATI VE VALUES OF
GROUNDWATER | NFLOW TO THE TRENCH, (2) ESTI MATE THE EFFECTI VE DI STANCE DOWNGRADI ENT FROM THE
TRENCH AT WH CH GROUNDWATER WOULD BE CAPTURED; AND (3) ESTI MATE THE TIME | T WOULD TAKE TO
CAPTURE DEGRADED GROUNDWATER BELOW THE TRENCH. THE | NI TI AL MODEL WAS EXECUTED USI NG HYDRAULI C
CONDUCTI VI TY VALUES CALCULATED FROM SLUG TEST DATA. THE MODEL WAS REVI SED AFTER A PUVPI NG TEST
WAS PERFCORMVED | N A SPECI ALLY DESI GNED WELL LOCATED BELOW THE POND 1 BERM  HYDRAULI C

CONDUCTI VI TY VALUES DERI VED FROM THE PUWPI NG TEST DATA | NDI CATED HYDRAULI C CONDUCTI VI TY VALUES
BASED ON PUMPI NG TEST DATA WERE APPROXI MATELY TWCE AS H GH IN THE SHALLOW SAND AND GRAVEL

AQUI FER AS THOSE DERI VED FROM SLUG TEST DATA I N THE AREA BELONPOND 1. THEREFORE, GROUNDWATER
I NFLOW RATES TO THE | NTERCEPTI ON TRENCH WERE ADJUSTED TO RATES RANG NG FROM APPROXI MATELY 2.2 TO
4.6 CFS.

WELLS WERE USED TO SI MULATE THE TRENCH BECAUSE THI S METHOD WAS THE MOST APPLI CABLE FOR THE
GROUNDWATER FLOW MODEL USED (PRI CKETT LONNQUI ST AQUI FER SI MULATI ON MODEL, PLASM . MDHES AGREES
THAT A MORE REPRESENTATI VE MCDEL WOULD | NCLUDE SI MULATI NG THE TRENCH AS A DRAIN. ANY FUTURE
MODELI NG ACTI VI TI ES ARE EXPECTED TO BE COVPLETED TO PROVI DE SUFFI CI ENT | NFORVATI ON TO SUPPCRT
REMEDI AL DESI GN OF THE | NTERCEPTI ON TRENCH. THESE MODELI NG ACTI VI TI ES MAY | NCLUDE USI NG THE
USGS MODFLOW GROUNDWATER FLOW MODEL ( OR AN EQUI VALENT MODEL) THAT WLL ALLOW SI MULATI NG THE

I NTERCEPTI ON TRENCH AS A DRAIN.  SI MULATI NG | NFLOW TO THE TRENCH USI NG A SERI ES OF WELLS DCES
NOT CHANGE THE RESULTANT OPI Nl ON OFFERED REGARDI NG THE FEASI BI LI TY OF SUCH A SYSTEM

A CONSTANT HEAD BOUNDARY WAS USED TO S| MULATE GROUNDWATER | NFLOW FROM THE TERTI ARY HI LLS TO THE
EAST TO PROVI DE CONSERVATI VE ESTI MATES OF GROUNDWATER | NFLOW TO THE | NTERCEPTI ON TRENCH. A MORE
REPRESENTATI VE BOUNDARY WOULD LI KELY | NCLUDE A CONSTANT FLUX BOUNDARY THAT WOULD RESULT | N LONER
GROUNDWATER | NFLOW RATES TO THE | NTERCEPTI ON TRENCH. THE FLOW MODEL WAS PERFCRVED TO PROVI DE
CONSERVATI VE ESTI MATES OF GROUNDWATER | NFLOW TO THE | NTERCEPTI ON TRENCH TO EVALUATE THE

TECHNI CAL FEASIBILITY OF SUCH A TRENCH  THE USE OF A CONSTANT HEAD BOUNDARY TO REPRESENT | NFLOW
FROM THE TERTI ARY H LLS TO THE EAST DCES NOT AFFECT THE ANALYSI S OF THE FEASI BI LI TY OF

I MPLEMENTI NG THE | NTERCEPTI ON TRENCH BELOW POND 1.

DESI GN CHARACTERI STI CS OF THE | NTERCEPTI ON TRENCH W LL BE ADDRESSED DURI NG REMEDI AL DESIGN.  OF
COURSE, AN OPEN TRENCH WOULD ACCUMULATE SILT AND DEBRI'S. | NTERCEPTI ON TRENCHES ARE COVMONLY
USED THROUGHCQUT THE WORLD, ENG NEERED CONTRCLS DESI GNED | NTO THE TRENCH WLL | NH BI T SILTATI ON
OF THE DRAIN. THE TRENCH WLL REQU RE PERI CDI C MAI NTENANCE TO REMOVE SO L AND DEBRIS. THE
COSTS OF TH' 'S MAI NTENANCE ARE | NCLUDED | N THE COST ESTI MATES | N CHAPTER 8.

THE AGENCI ES RECOGNI ZE THAT A PORTI ON OF THE DEGRADED GROUNDWATER CURRENTLY | DENTI FI ED BELOW
POND 1 WLL CONTI NUE TO M GRATE DOWNGRADI ENT TOMARD THE CLARK FORK RIVER  THE | MPACT OF | NFLOW
OF GROUNDWATER FROM THI S AREA ON THE CLARK FORK RIVER |'S NOT GREAT. THE CALCULATED TI ME FOR
GROUNDWATER, VW CH EXCEEDS PRI MARY MAXI MUM CONTAM NANT LEVELS AND WHI CH |'S LOCATED BEYOND THE

| NFLUENCE OF THE | NTERCEPTI ON TRENCH, TO M GRATE | NTO THE CLARK FORK RIVER |'S LESS THAN 10
YEARS. | T |'S EXPECTED THAT TH S GROUNDWATER WOULD NOT MOVE AS A SLUG AS OTHER | NFLUENCES ON THE
CHEM STRY OF THI'S WATER WOULD BE OPERATI VE ALONG | TS FLOW PATH (E. G, DI LUTI ON, ADSORPTI ON,

DI SPERSI ON) .

ADDI TI ONALLY, THE COWMENTER (LETTER 67) EXPRESSED CONCERN OVER THE | MPACT ON GROUNDWATER FROM
DEWATERI NG PRESENTLY | MOBI LI ZED TAI LI NGS AND POND BOTTOM SEDI MENTS. | MPORTANT QUESTI ONS POSED
I NCLUDED:

A VWHAT WLL BE THE EFFECT OF DEWATERI NG TAI LI NGS AND CONTAM NATED SEDI MENTS THAT ARE CURRENTLY
I MMOBI LI ZED I N THE REDUCED CONDI TI ONS COF POND BOTTOVS? OXI DATI ON OF THESE MATERI ALS COULD LEAD
TO LARGE RELEASES OF METALS. AS DESI GNED, THE GROUNDWATER TRENCH PLANNED FOR THE | NTERI OCR OF
POND 1 WLL DEWATER TAILINGS. TH S ACTION WLL ALLOW OXI DATI ON AND MOBI LI ZATI ON OF THE REDUCED
METALS I N SEDI MENTS THAT HAVE CCLLECTED IN POND 1. AS SHOWN FOR THE TAILINGS I N THE OPPORTUN TY
PONDS, THE MOBI LI ZATI ON OF METALS CAN BE SUBSTANTI AL WHEN METAL- RI CH SEDI MENTS CHANGE FROM
REDUCED TO OXI DI ZED CONDI TIONS. THE EXTENT OF TH S MOBI LI ZATI ON SHOULD BE QUANTI FI ED AND | TS
EFFECT UNDERSTOCD. THE TRENCH BELOW THE POND 1 BERM MAY ALSO DEWATER CONTAM NATED SEDI MENTS
CAUSI NG A SI M LAR MBI LI ZATI ON OF METALS.

B. WHAT WLL THE GROUNDWATER PLUME I N BOTH THE SHALLOW AND DEEP AQUI FERS BE | N THE FUTURE? WWHAT
CONTAM NANTS WLL THEY CONTAIN? WLL THE AQU FER S NEUTRALI ZATI ON AND METAL ATTENUATI ON
CAPACI TI ES BE EXHAUSTED AT SOVE PO NT? THESE | SSUES HAVE NOT BEEN ADDRESSED.



RESPONSE: GROUNDWATER | NTERCEPTI ON TECHNCOLOG ES PRESENTED | N THE FS WERE EVALUATED W TH RESPECT
TO THE POTENTI AL FOR | NCREASI NG METALS MOBI LI TY BY CHANG NG THE METALS SOURCE ENVI RONMVENT FRCOM
REDUCI NG TO OXI DI ZI NG CONDI TI ONS.  THE PRI MARY METALS SOURCE AREAS OF CONCERN | NCLUDE POND 1 AND
THE AREA BELOW POND 1. THE PROPCSED GROUNDWATER | NTERCEPTI ON TRENCHES WOULD | NTERCEPT SEEPAGE
FROM POND 2 | NTO POND 1 AND SEEPACE FROM POND 1 | NTO THE AREA BELOWPOND 1. ALL | NTERCEPTED
WATER WLL BE PUWPED BACK TO POND 3 FCR TREATMENT. THI S SYSTEM WAS DESI GNED | N CONSI DERATI ON COF
THE PGSSI Bl LI TY OF METALS RELEASES DUE TO CHANGES I N THE GECCHEM CAL ENVI RONMENT OF THE BOTTOM
SEDI MENTS I N POND 1 CAUSED BY DEWATERI NG  THE PROPOSED SYSTEM W LL EFFECTI VELY | NTERCEPT AND
TREAT METALS- CONTAM NATED GROUNDWATER WTHIN THI S PORTI ON OF THE OPERABLE UNIT AND WLL ALLOW
FOR DRY CLCSURE OF POND 1. THEREFORE, DEFI N Tl VE CHARACTERI ZATI ON OF THE GEOCHEM CAL FATE OF
TH S COVPONENT OF THE AREA' S GROUNDWATER SYSTEM | S UNNECESSARY.

SEVERAL MODELS OF DEWATERED TAI LI NGS AND THE POTENTI AL METALS PRODUCTI ON OF THESE AREAS ARE
PRESENT BOTH W TH N THE WARM SPRI NGS PONDS CPERABLE UNI' T AND THE ENTI RE SI LVER BOW CREEK CERCLA
SITE. THE BEST EXAMPLE OF THE LONG TERM FATE OF METALS PRODUCTI ON I N A DEWATERED TAI LI NGS

ENVI RONMVENT |'S THE WESTERN PORTI ON OF POND 1 AND THE AREA | MVEDI ATELY BELOW THE POND 1 BERM I N
TH S AREA. THE WESTERN PORTI ON OF POND 1 HAS BEEN DEWATERED FOR MANY YEARS; WATER LEVELS HAVE
DROPPED BELOW THE BASE OF THE BOTTOM SEDI MENTS ACCUMULATED I N THE POND. METALS CONCENTRATI ONS
I N GROUNDWATER | N THE WESTERN PORTION O POND 1 AND | N THE AREA BELOW ( DOMNGRADI ENT OF) THI S
AREA ARE RELATI VELY LOW W TH NO MEASURED EXCEEDANCES OF MAXI MUM CONTAM NANT LEVELS. OTHER
EXAMPLES OF DEWATERED TAI LI NGS AREAS EXHI Bl TI NG RELATI VELY LOW METALS CONCENTRATI ONS | N
SUBJACENT GROUNDWATER HAVE BEEN | DENTI FI ED I N RAMSAY FLATS NEAR RAMBAY.

DRY CLOSURE CF POND 1 WTH A LOW PERVEABI LI TY CAP WOULD SERVE TO REDUCE VERTI CAL | NFI LTRATI ON CF
PRECI PI TATI ON RECHARGE TO THE UNDERLYI NG GROUNDWATER SYSTEM THI S W LL FURTHER REDUCE THE
POTENTI AL FOR METALS M GRATI ON VERTI CALLY | NTO THE AREA' S GCROUNDWATER SYSTEM

THE ANTI Cl PATED EXTENT OF THE METALS PLUVE, VH CH EXCEEDS MAXI MUM CONTAM NANT LEVELS I N THE AREA
BELOWV POND 1 FOLLOW NG CONSTRUCTI ON OF THE GROUNDWATER | NTERCEPTI ON TRENCH, WLL LI KELY NOT
EXTEND DOMGRADI ENT OF THE | NTERCEPTI ON TRENCH AFTER THE SYSTEM REACHES EQUILIBRIUM THI' S
ASSUMES THAT THE AQUI TARD SEPARATI NG THE UPPER SAND AND GRAVEL AQUI FER AND THE UNDERLYI NG SAND
AQUI FER | S RELATI VELY CONSI STENT I N THE AREA AND THAT THE | NTERCEPTI ON TRENCH | S CAPABLE CF

I NTERCEPTI NG MOST OR ALL OF THE SHALLOW GROUNDWATER SYSTEM  ANY CONTAM NANTS THAT ARE NOT

| NTERCEPTED BY THE TRENCH W LL ENTER A RELATI VELY GOOD QUALI TY GROUNDWATER ENVI RONVENT

DOMGRADI ENT OF THE TRENCH RECHARCGED W TH WATER FROM THE FOOTHI LLS EAST OF THE SI TE AND BY THE
M LL- WLLOW BYPASS TO THE WEST.

THE | SSUE THE COMMENTER RAI SES ABOUT THE NEUTRALI ZATI ON AND METAL ATTENUATI ON CAPACI TIES OF THE
AQUI FER I N THE AREA BELOWPOND 1 IS A MOOT PO NT @ VEN THAT THE PROPCSED GROUNDWATER

I NTERCEPTI ON TRENCHES W LL HYDRAULI CALLY CAPTURE METALS- CONTAM NATED GROUNDWATER. EPA AND MDHES
BELI EVE THAT CONTROLLI NG THE HYDRAULI CS COF THE SYSTEM W LL SERVE TO CONTROL THE CHEM STRY.

THE COWENTER (LETTER 67) ALSO WAS CONCERNED OVER THE | MPACT OF THE PRCOPCSED PLAN ON THE
GROUNDWATER IN THE M LL- WLLOW BYPASS AREA. THE COMMVENT STATES THAT CONSI DERATI ON SHOULD BE

G VEN TO THE POST- REMEDI ATI ON GROUNDWATER GRADI ENT FROM THE WARM SPRI NGS PONDS TO THE

M LL- WLLOWNBYPASS. | F THE WATER LEVEL IN POND 3 IS | NCREASED AND THE ELEVATI ON OF THE BYPASS
I'S LONERED BY EXCAVATI ON OF CONTAM NATED AND BORROW MATERI AL, CGROUNDWATER DI SCHARGE TO THE
BYPASS WLL LIKELY | NCREASE. FURTHERMORE, |F M LL AND W LLOW CREEKS ARE DI VERTED | NTO POND 3,
NO SURFACE WATER ( EXCEPT DURI NG LARGE FLOOD EVENTS) WOULD ENTER THE BYPASS UPSTREAM OF THE NEW
POND 3 QUTLET, AND, THEREFORE, THE FS ASSUMES THAT THE UPPER BYPASS WLL BE DRY. |IT IS PROBABLE
THAT THE BYPASS W LL RECEI VE CONTAM NATED GROUNDWATER DI SCHARGE FROM THE WARM SPRI NGS AND
OPPORTUNI TY PONDS. W TH NO SURFACE WATER ENTERI NG TO DI LUTE THE | NFLOW FROM GROUNDWATER, WATER
QUALITY I N THE REMEDI ATED UPPER BYPASS WLL LIKELY BE CONS| DERABLY WORSE THAN I T IS NOW

RESPONSE: | T |I'S PROBABLE THAT | NCREASED GROUNDWATER | NFLOW TO THE M LL- W LLOW BYPASS W LL BE
REALI ZED | F THE WATER ELEVATION IN POND 3 IS RAI SED AND | F THE BYPASS CHANNEL | S EXCAVATED TO A
GREATER DEPTH. UNTIL SUCH TI ME AS CONTAM NATI ON SCURCES I N M LL AND W LLOW CREEKS ARE REMOVED,
IT IS LIKELY THAT ONE OR BOTH OF THESE CREEKS WLL TYPI CALLY BE DI VERTED | NTO POND 3 FOR
TREATMENT. | F BOTH STREAMS ARE DI VERTED | NTO THE PONDS, THEN GROUNDWATER | NFLOW W LL BE THE
ONLY FLOW SOURCE IN THE M LL- WLLOW BYPASS. TH S FLOW HAS BEEN ESTI MVATED TO BE 1 TO 5 CFS

DURI NG THE BYPASS REMOVAL THI'S SUMMER. THE QUALITY OF THI S | NFLOW HOWEVER, 1S NOT EXPECTED TO
BE POOR AN CPPORTUNI TY PRESENTED | TSELF DURING THE PHASE |11 R TO EMPI R CALLY DETERM NE THE
QUANTI TY AND QUALITY OF GROUNDWATER | NFLOW TO THE BYPASS. WATER I N THE M LL- WLLOW BYPASS WAS



DI VERTED | NTO POND 3 VI A THE NORTHERN CHANNEL CONNECTI NG THE OPPORTUNI TY POND DI SCHARGES W TH
POND 3 DURI NG JULY, 1988. SYNOPTI C FLOW MEASUREMENTS WERE MADE IN THE M LL- W LLOW BYPASS
CHANNEL BELOW THE PO NT OF DI VERSI ON TO THE PO NT WHERE THE W LDLI FE PONDS DI SCHARGE | NTO THE
BYPASS CHANNEL. SAMPLES OF WATER FLON NG I N TH S REACH OF THE BYPASS WERE ALSO COLLECTED I N
CONJUNCTI ON W TH FLOW MEASUREMENTS. ANALYTI CAL RESULTS FROM THESE SAMPLES | NDI CATE THAT THE
WATER DI D NOT' EXCEED El THER CHRONI C CR ACUTE AMBI ENT WATER QUALITY CRITERIA NOR DID I T EXCEED
ANY PRI MARY DRI NKI NG WATER QUALITY CRITERIA.  DATA FROM TH S SYNCPTI C FLOW MEASUREMENT EPI SCDE
ARE CONTAINED I N THE PHASE || R DATA SUMVARY REPORT. DUE TO CONSTRUCTI ON ACTI VI TIES ONGO NG | N
THE BYPASS CHANNEL, IT I'S NOTr PGSSI BLE TO DI RECTLY MEASURE THE TYPI CAL QUALITY OF THE
GROUNDWATER | NFLOW AT TH' S TI ME.

ANOTHER COMMENTER ( TESTI MONY M 7) STATED THAT | T WAS UNCLEAR WHERE THE CONTAM NATI ON OF THE
SECOND- LEVEL AQUI FER IS COM NG FROM AND ASKED FCR MORE ASSURANCE THAT THE LOCATI ON AND SOURCE
OF CONTAM NATI ON CAN BE FOUND AND THE CONTAM NATI ON CLEANED UP.

RESPONSE: THE PRI MARY CHEM CAL CONTAM NANTS | N THE DEEPER AQU FER ARE SULFATE AND MANGANESE.
THESE PARAMETERS ARE NOT GENERALLY ASSOCI ATED W TH THE POTENTI AL SOURCES AT THE WARM SPRI NGS
PONDS. THE OCCURRENCE OF THESE PARAMETERS | N THE DEEPER AQUI FER I'S CONSI STENT W TH THE PRESENCE
OF RELATI VELY H GH CONCENTRATI ONS OF SULFATE AND MANGANESE | N THE GROUNDWATER IN THE VICINITY COF
THE OPPORTUNI TY PONDS.

TH S SUGGEESTS THAT THE SULFATE AND MANGANESE OCCURRENCE |'S MORE REG ONAL | N NATURE AND | S
PROBABLY THE RESULT OF MULTI PLE CONTAM NANT SCQURCES AND PATHWAYS OF CONTAM NANT MOVEMENT.

I T SHOULD BE NOTED THAT THE ARARS ESTABLI SHED FOR GROUNDWATER AT THE WARM SPRI NGS PONDS OPERABLE
UNIT DO NOT | NCLUDE MANGANESE AND SULFATE SI NCE THESE PARAMETERS ARE NOT | NCLUDED I N THE PRI MARY
MAXI MUM CONTAM NANT LEVELS ESTABLI SHED FCR DRI NKI NG WATER.  THE SULFATE AND MANGANESE

CONTAM NATI ON SHOULD BE ADDRESSED AS PART OF THE ANACONDA SUPERFUND SI TE.

COSTS OF ALTERNATI VES.

FOUR COMMENTERS (LETTERS 58, 107, 111, 136) FELT THAT OOST SEEMED TO BE THE DRI VI NG FORCE I N THE
SELECTI ON OF THE PREFERRED ALTERNATI VE, AND RECOMVENDED THAT THE AGENCI ES SHOULD SELECT A
CONSERVATI VELY PROTECTI VE REMEDY REGARDLESS OF COST. FI VE OTHER COMMENTERS (LETTERS 101, 108,
126, 137, 154) THOUGHT THAT A FULL COST-BENEFI T ANALYSI S SHOULD BE PERFCRVED TO EVALUATE THE
ALTERNATI VES. SEVERAL OTHER COMMVENTERS (LETTERS 11, 26, 34, 43) SUPPORTED ARCO S PLAN BECAUSE | T
WAS THOUGHT TO ACCOMWPLI SH THE DESI RED REMEDI ATI ON AT SUBSTANTI ALLY LESS COST.

RESPONSE: COST |S ONLY ONE OF THE FACTORS USED I N THE SELECTI ON OF THE PREFERRED ALTERNATI VE.
THE SELECTI ON OF THE PREFERRED ALTERNATI VE WAS MADE BASED ON ALL NI NE OF THE CRI TERI A REQUI RED
BY SUPERFUND. THESE CRI TERI A | NCLUDE: OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT;
COVPLI ANCE W TH ARARS ( APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS, |.E., LAWS THAT HAVE
A BEARI NG ON THE CLEANUP); LONG TERM EFFECTI VENESS AND PERVANENCE; REDUCTI ON OF TOXI CI TY,

MOBI LI TY, AND VOLUVE, SHORT- TERM EFFECTI VENESS; | MPLEMENTABI LI TY; COST; COMMUNI TY ACCEPTANCE;
AND STATE ACCEPTANCE. BY USING THESE CRI TERI A, THE RELATI VE BENEFI TS OF EACH OF THE

ALTERNATI VES CAN BE COVPARED TO THE COST OF EACH ALTERNATIVE. | T IS BEYOND THE SCOPE OF THE
FEASI BI LI TY STUDY TO CONDUCT A FORVAL COST-BENEFI T ANALYSI S OF THE ALTERNATI VES.

ONE COMMENTER ( LETTER 137) SUGGESTED THAT THE EVALUATI ON OF ALTERNATI VES NEEDS TO TAKE | NTO
ACCOUNT THEE COSTS OF DAVACGE TO NATURAL RESOURCES CAUSED BY THE CONTAM NATI ON.

RESPONSE: THE RCD AND SELECTED REMEDY ARE UNDERTAKEN PURSUANT TO SECTI ON 106 OF CERCLA FOR THE
PURPOSE OF PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMVENT.  NATURAL RESOURCES DANVAGE ASSESSMENT
| SSUES ARE BEI NG DEALT W TH UNDER A SEPARATE PROCESS BY FEDERAL AND STATE NATURAL RESOURCE
TRUSTEES.

M LL- W LLOW BYPASS | SSUES.

THE PREFERRED PLAN OF THE FS WOULD DI VERT M LL AND W LLOW CREEKS | NTO THE POND SYSTEM FOR
TREATMENT. THI S RAI SED CONCERNS | N SEVERAL AREAS. ONE COWMMENTER (LETTER 46) STATED THAT THE
PREFERRED ALTERNATI VE WOULD | NVOLVE A 27 PERCENT | NCREASE I N THE CAPACI TY OF POND 3 AND WOULD,
THEREFORE, | NCREASE THE POTENTI AL FOR BREACH NG THE POND. SEVERAL COMMENTERS (LETTERS 8, 46,
47, 48, 49, 51, 87, 115, 158; TESTI MONY A-2, A-7) EXPRESSED CONCERN THAT DI VERTI NG M LL AND



W LLOW CREEKS | NTO THE POND SYSTEM WOULD ELI M NATE THE FI SHERIES ON THE UPPER PORTI ON OF THE
CREEKS AND THE UPPER CLARK FORK RIVER ~ ANOTHER COMMENT (LETTERS 78, 138, 151; TESTI MONY M 10,

M 14) STATED THAT THE SOURCES OF THE CONTAM NANTS IN M LL AND W LLOW CREEKS SHOULD BE | DENTI FI ED
AND ELI M NATED AS A PART CF THE WARM SPRI NGS PONDS OPERABLE UNI T, AND THAT UNTIL THE SOURCES ARE
| DENTI FI ED AND ELI M NATED, M LL AND W LLOW CREEKS SHOULD BE ROUTED I NTO THE POND SYSTEM ONE
COMMENTER ( TESTI MONY A-14) SUGGESTED POSSI BLY DI VERTI NG M LL AND W LLOW CREEKS | NTO THE BYPASS
ONLY DURI NG THE HI GH FLOW SEASON, AND LETTI NG THEM BYPASS THE PONDS AT OTHER TI MES.

RESPONSE: EPA AND MDHES ARE EVALUATI NG THE NEED TO ROUTE M LL AND W LLOW CREEKS | NTO THE POND
SYSTEM I N CONJUNCTI ON WTH THE M LL- W LLOW BYPASS REMOVAL ACTI ON, ARCO HAS BEGUN | NVESTI GATI NG
THE SOURCES OF CONTAM NATION ON M LL AND W LLOW CREEKS. | T WAS HOPED THAT DI SCRETE SQURCES OF
CONTAM NATI ON CQULD BE | DENTI FI ED AND READI LY REMOVED. SAMPLI NG TO DATE THI S SUMVER HAS NOT
CONFI RVED THAT HOPE, ALTHOUGH | T HAS BEEN DI SCOVERED THAT PERHAPS M LL CREEK CAN BE BYPASSED

W THOQUT TREATMENT THROUGH THE PONDS. THE AGENCI ES WOULD PREFER THAT OPTI ON OVER ROUTI NG M LL
AND W LLOW CREEKS | NTO POND 3. THI' S WOULD PRESERVE FI SHERI ES HABI TAT | N THE BYPASS AND STI LL
MEET WATER QUALI TY ARARS FOR THE SI TE.

THE DI VERSION OF M LL AND W LLOW CREEKS | NTO THE WARM SPRI NGS PONDS WOULD | NCREASE THE AVERAGE
ANNUAL FLOW I NTO THE PONDS. | T WOULD NOT, HOAEVER, | NCREASE THE POTENTI AL FOR BREACHI NG THE
POND BERVS. THE FLOW I NTO THE PONDS WOULD BE REGULATED BY THE CAPACI TY OF THE | NLET STRUCTURE.
FLOANS ABOVE THAT CAPACI TY WOULD BE RQUTED | NTO THE M LL W LLOW BYPASS AND WOULD NOT ENTER THE
PONDS. THUS, THERE |'S NO | NCREASED POTENTI AL FOR BREACHI NG THE POND BERVS.

NUMEROUS COMMENTERS (LETTERS 64, 66, 68, 69, 73, 74, 75, 87, 90, 98, 99, 107, 109, 117, 119,

120, 121, 128, 131, 132, 135, 139, 142, 143, 144, 145, 146, 151, 155,157, 158, 159, 160, 161;
TESTI MONY A-7, A-13, A-14, A-15, M5, M10) RECOMWENDED REMOVAL OF TAI LI NGS FROM THE M LL- W LLOW
BYPASS DURI NG 1990 TO PREVENT FUTURE FI SHKI LLS.

RESPONSE: THE AGENCI ES AGREE. REMOVAL OF THE M LL- W LLOW BYPASS TAI LINGS | S CURRENTLY UNDERWAY
UNDER AN ADM NI STRATI VE ORDER ON CONSENT S| GNED BY EPA AND ARCO IN JULY 1990.

ONE COMMENTER ( LETTER 72) RECOMMENDS THAT THE AGENCI ES CONSI DER BUFFERI NG LOW PH DURI NG STORM
EVENTS AT SEVERAL PO NTS I N THE OPERABLE UNIT TO HELP PREVENT FUTURE FI SHKI LLS AND REDUCE METALS
M GRATI ON I N THE UPPER CLARK FORK RI VER. BUFFERI NG H GH FLOAS I N THE M LL- W LLOW BYPASS COULD
BE A MEANS TO AVAO D FUTURE FI SHKI LLS.

RESPONSE: BUFFERI NG PH | S NOT A COVPLETE SCLUTI ON TO ElI THER THE FI SHKILL OR THE METALS M GRATI ON
PROBLEM LOWPH HAS LI TTLE TO DO DI RECTLY W TH THE FI SHKI LL PROBLEM WH CH | S CAUSED BY

DI SSCLUTI ON OF WATER- SOLUBLE METAL SALTS FROM THE SURFACE OF TAI LI NGS DEPCSI TS. THE SALTS ARE
NOT DI SSCLVED BY LOW PH WATER I N THE CHANNEL, BUT BY RAI N\WATER, THE SALTS ARE H GHLY SOLUBLE
EVEN | N NEUTRAL WATER

STOPPI NG THE M GRATI ON OF METALS CONTAM NANTS TO THE CLARK FORK RI VER REQUI RES MORE THAN PH
ADJUSTMENTS. THE METALS MJUST BE REMOVED FROM THE FLOAS AND DEPCSI TED SOVEWHERE. THAT IS THE
FUNCTI ON OF THE POND TREATMENT SYSTEM WH CH COPERATES ON THE BASI S OF PHYSI CAL SETTLI NG

CHEM CAL TREATMENT (PH ADJUSTMENT), AND Bl OLOG CAL TREATMENT TO REMOVE THE METAL CONTAM NANTS
FROM THE FLOWS.

LI ME TREATMENT AT VAR QUS PO NTS IN THE CPERABLE UNIT IS NOT THOUGHT TO BE NECESSARY. THE FLOW
MANAGEMENT AND TREATMENT SYSTEM | NCLUDED | N THE SELECTED REMEDY WOULD BE ABLE TO TREAT ALL FLOAS
THAT REQUI RE TREATMENT, UP TO A 100- YEAR FLOOD. TI ME TREATMENT CANNOT BE USED AS A QUI CK FI X AT
VARI QUS STAGES | N THE FLOW VANAGEMENT AND TREATMENT PROCESS. LI ME TREATMENT RELIES ON THE SLOW
FORVATI ON AND SETTLI NG OF PARTI CLES OF | NSOLUBLE METAL HYDROXI DES, AND CAN ONLY BE SUCCESSFUL I N
A QUI ESCENT SYSTEM W TH A LONG RESI DENCE TI ME, SUCH AS PROVI DED BY POND 3.

AVA DI NG FUTURE FI SHKILLS 1S AN | MPORTANT GOAL. THE AGENCI ES BELI EVE THAT THE ONGO NG

M LL- W LLOW BYPASS REMOVAL AND THI S RCD W LL ADEQUATELY ADDRESS THE FI SHKI LL PROBLEM W THOUT THE
NEED TO BUFFER PH LEVELS I N THE BYPASS. BY REMOVI NG THE TAI LI NGS AND CONTAM NATED SO LS FROM
THE BYPASS AND | SOLATI NG THE BYPASS FROM SI LVER BOW CREEK FLOAS EXCEPT DURI NG LARCE FLOCDS, THE
FI SHKI LL PROBLEM | N THE BYPASS SHOULD BE SCLVED.

SEVERAL COMMVENTS (LETTERS 72, 95, 138) SUGGESTED THAT THE REMEDI AL MEASURES, ESPECI ALLY ALONG
THE M LL- W LLOW BYPASS, BE DESI GNED TO | NCLUDE W LDLI FE ENHANCI NG FEATURES, SUCH AS | MPROVI NG



THE BYPASS HABI TAT FOR TROUT SPAVAI NG AND REARI NG

RESPONSE: THE FS DI D NOT SPECI FI CALLY ADDRESS METHODS TO | MPROVE THE FI SHERIES I N THE

M LL- WLLOW BYPASS. THE PRI MARY GOAL OF THE CLEANUP I N THE BYPASS IS TO ELI M NATE THE SOURCES
OF CONTAM NATI ON THAT CAUSE THE FI SHKI LLS. FI SH HABI TAT | MPROVEVENTS WOULD BE DESI RABLE AND NAY
BE | NCORPCRATED BY ARCO I N THE FI NAL DESI GN, ElI THER TO ADDRESS COWPLI ANCE W TH ARARS CR TO
ADDRESS NATURAL RESOURCE DANVACGE CLAI V5.

WETLANDS AND W LDLI FE HABI TAT.

TWD COWVENTERS (LETTERS 63, 138) RECOMMENDED THAT THE AGENCI ES G VE GREATER CONSI DERATI ON TO THE
NEED FOR AND VALUE OF VETLANDS AT THE WARM SPRI NGS PONDS. ANOTHER COMMENTER (LETTER 72) THOUGHT
THAT THE RI SKS OF DEVELCPI NG WETLANDS BELOW POND 1 QUTWEI GHED THE BENEFI TS BECAUSE THE WETLANDS
WOULD NOT REMOVE HEAVY METALS, AND I N FACT, M GHT LEAD TO RECONTAM NATI ON OF AREAS THAT WLL
HAVE BEEN REMEDI ATED. | N ADDI TI ON, THE PRCPCSED PERI ODI C REMOVAL OF CONTAM NATED REVEGETATI ON
WOULD DI SRUPT THE FUNCTI ONI NG OF THE WETLAND AND LOWER | TS USEFULNESS TO W LDLI FE.

RESPONSE: EPA AND MDHES DO RECOGNI ZE THE VALUE OF VETLANDS | N THE WARM SPRI NGS PONDS AREA. THE
PREFERRED ALTERNATI VE PROPCSED BY MDHES AND EPA WOULD, ON BALANCE, CREATE ADDI TI ONAL WETLANDS.
ALTHOUGH SOVE VETLANDS WOULD BE ELI M NATED I N THE POND 1 AREA, ADDI Tl ONAL WETLANDS WOULD BE
CREATED IN POND 2. THE DEVELOPMENT OR REMOVAL OF WETLANDS MUST BE ADDRESSED | N CONJUNCTI ON W TH
OTHER CONCERNS, SUCH AS PREVENTI ON OF GROUNDWATER CONTAM NATI ON AND PROTECTI ON CF HUMAN HEALTH.
THE REMOVAL OF THE WETLANDS IN THE POND 1 AREA WLL HELP TO REDUCE THE GROUNDWATER CONTAM NATI ON
UNDERNEATH AND DOWNGRADI ENT OF POND 1.

AS FI NAL DESI GN PLANS ARE PREPARED BY ARCO FOR THE REMEDI ATI ON CF WARM SPRI NGS PONDS, EPA AND
MDHES W LL WORK W TH ARCO TO | DENTI FY POTENTI AL OPPORTUNI TI ES FOR WETLANDS THAT ARE CONSI STENT
W TH THE REQU REMENTS FOR THE SI TE CLEANUP. THE AGENCI ES AND ARCO ARE CONSI DERI NG A WETLANDS
SYSTEM FOR THE AREA BELOW POND 1 THAT WOULD BE USED TO TREAT GROUNDWATER FOR METALS REMOVAL.
VWH LE METALS DO NOT Bl CDEGRADE, THEY WOULD BE ASSI M LATED BY THE AQUATI C VEGETATI ON I N THE
WETLAND. BY PERI ODI CALLY HARVESTI NG THE VEGETATI ON, METALS LEVELS IN THE Bl OVASS CAN BE KEPT
BELOW TOXI C LEVELS. DI SCHARGE FROM THE WETLAND WOULD MEET THE APPRCPRI ATE DI SCHARGE STANDARDS
FOR THE CPERABLE UNIT.

THE PRI MARY PURPCSE FOR THE WETLANDS WOULD BE TO PROVI DE TREATMENT FOR CONTAM NATED GROUNDWATER.
| MPROVEMENTS TO W LDLI FE HABI TAT WOULD BE A SECONDARY BENEFI T. ONCE ESTABLI SHED, THE WETLANDS
WOULD BE EXPECTED TO OPERATE IN A FASH ON SI M LAR TO THE UPPER PORTI ON OF POND 2 W TH LARCE
AREAS OF VEGETATI ON AND W LDLI FE HABI TAT.

NUMERQUS COMMENTERS SUGGESTED THAT THE REMEDI ATI ON PLANS | NCLUDE ELEMENTS THAT | MPROVE W LDLI FE
HABI TAT AT THE PONDS. SEVERAL COWENTERS (LETTERS 45, 47, 77, 78, 87, 95, 104, 114, 148, 158;
TESTI MONY A-13, B-2, B-7) STATED THAT THE PONDS ARE AN EXCELLENT WATERFOAL AND FI SHERI ES HABI TAT
AND THAT TH S SHOULD BE CONSI DERED BEFORE DECI SI ONS ARE MADE ABCQUT POND REMOVAL AND DRY CAPPI NG
ANOTHER COMMENTER ( LETTER 139) RECOMMENDED THAT THE FI NAL REMEDI ATI ON PLAN | NCLUDE PROVI SI ONS
FOR SEVERAL "HOG HOLE" SI ZE PONDS TO OVERW NTER LARGE FI SH SIM LAR TO THOSE | N PONDS 2 AND 3.

FI NALLY, ONE COMMENTER (LETTER 61) CRITICl ZED THE PROPOSED PLAN BECAUSE | T "DCES NOTH NG FOR

W LDLI FE AND FI SH. "

RESPONSE: THE CERCLA REMEDI ATI ON PROCESS DCES NOT ALLOW FUNDI NG SPECI FI CALLY FOR MEASURES TO
ENHANCE W LDLI FE AND FI SHERI ES HABI TAT. THE PRI MARY PURPCSES OF PRCPCSED REMEDI AL ACTI ONS ARE TO
PROVI DE LONG TERM PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMENT. TO ACCOWPLI SH THI'S, THE
SELECTED REMEDY W LL REDUCE THE RI SK OF CATASTRCPHI C FAI LURE OF THE POND SYSTEM AND | MPROVE
WATER QUALI TY I N THE CLARK FORK THRQUGH A VAR ETY OF MEASURES.

ONLY POND 1 IS BEING CONSI DERED FOR DRY CLOSURE. I T IS THE PRI MARY SOURCE OF THE GROUNDWATER
CONTAM NATI ON, AND FCR TH' S REASON, NEEDS TO BE DRY CLOSED. THE PRI MARY FI SHERI ES AND WATERFOAL
HABI TATS ARE LOCATED I N PONDS 2 AND 3. THE ONLY SI GNI FI CANT ALTERATI ON TO THESE HABI TATS UNDER
THE SELECTED REMEDY WOULD ENTAI L THE FLOODI NG OF THE PORTI ONS OF POND 2 THAT ARE CURRENTLY DRY.
TH' S FLOODI NG WOULD | NCREASE WATERFOAL HABI TAT.

ONE COMMENTER ( LETTER 130) THOUGHT THAT MONI ES SHOULD BE G VEN TO THE DEPARTMENT OF FI SH,
W LDLI FE AND PARKS TO PURCHASE CR ENHANCE W LDLI FE AND PUBLI C RECREATI ON AREAS.



RESPONSE: COMPENSATI ON FOR CONTAM NATED AREAS COULD NOT COME FROM CERCLA FUNDS ( SUPERFUND), BUT
WOULD HAVE TO BE OBTAI NED | N A SEPARATE ACTI ON FROM THOSE PARTI ES RESPONSI BLE FOR THE

CONTAM NATI ON.  COVPENSATI ON FOR | MPACTS TO NATURAL RESOURCES COULD ALSO BE ADDRESSED SEPARATELY
FROM SUPERFUND UNDER THE NATURAL RESOURCE DAMAGE CLAI M5 AGAI NST THOSE PARTI ES RESPONSI BLE FOR
THE ENVI RONVENTAL DANVAGE.

STATEMENTS OF PREFERENCE FOR ALTERNATI VES.

ONE COMMENTER ( LETTER 150) STATED A PREFERENCE FOR ALTERNATI VE 1, VWH CH | NCLUDED | N- PLACE
SOLI DI FI CATI ON OF ALL TAI LI NGS, CONTAM NATED SEDI MENTS, AND SLUDGES, BECAUSE IT COULD BE
CONSI DERED A PERVANENT REMEDY.

RESPONSE: ALTERNATI VE 1 WAS | NCLUDED IN THE FS BECAUSE THE CERCLA STATUTES REQUI RE CONSI DERATI ON
OF ALTERNATI VES THAT UTI LI ZE TREATMENT TO REDUCE TOXI CI TY, MOBILITY, AND VOLUME CF

CONTAM NATI ON.  TREATMENT ALTERNATI VES ARE TO BE G VEN PREFERENCE AS LONG AS COSTS ARE NOT
EXCESSI VE. ALTERNATI VE 1 WAS | NCLUDED TO PROVI DE A TREATMENT ALTERNATI VE FOR COVPARI SON
PURPCSES. THE ESTI MATED COSTS OF ALTERNATIVE 1, AT OVER $1.6 Bl LLION, ARE CONSI DERED EXCESSI VE
WHEN COVPARED AGAI NST | TS RELATI VE BENEFI TS (SEE CHAPTER 8 OF THE FS FOR THE COVPARI SON OF
ALTERNATI VES) .

SEVERAL COMVENTERS (LETTERS 68, 79, 115, 131, 138, 153; TESTIMONY M2, M4) STATED OPPCSI TION TO
ALTERNATI VE 3 BECAUSE THEY THOUGHT | T | NADEQUATELY DEALT W TH THE PGSSI Bl LI TY OF DOMSTREAM
CONTAM NATI ON DUE TO FLOODS. THESE COMMENTERS SUPPCORTED ALTERNATI VE 2, WH CH | NCLUDED AN

8, 000- ACRE- FOOT UPSTREAM | MPOUNDVENT FOR FLOCD CONTROL AND TREATMENT. LETTER 138 NOTED THE NEED
TO | MPLEMENT A REMEDY THAT W LL ENSURE ATTAI NVENT OF EPA GOLD BOOX CRI TERIA I N THE CLARK FORK

R VER UP TO THE 100- YEAR FLOOD EVENT.

RESPONSE: BY CAPTURI NG NEARLY THE ENTI RE VOLUME OF THE 100- YEAR FLOCD | N POND 3 AND PROVI DI NG
TREATMENT THROUGH LI M NG AND SETTLING THE SELECTED REMEDY | S THOUGHT TO PROVI DE ADEQUATE
PROTECTI ON FROM PGSS| BLE CONTAM NATI ON OF THE CLARK FORK RI VER DUE TO FLOCDI NG

EPA AND MDHES AGREE THAT ACH EVI NG GOLD BOOK STANDARDS UP TO THE 100- YEAR FLOOD |'S A DESI RABLE
GOAL, AND WLL RESULT I N COVPLI ANCE WTH ARARS. THE PRI MARY GOAL CAPTURI NG THE 100- YEAR FLOOD
EVENT IS TO LIMT SEDI MENT TRANSPORT FROM S| LVER BOW CREEK THROUGH THE M LL- W LLOW BYPASS TO THE
CLARK FORK RIVER TH'S GOAL | S TO PREVENT RECONTAM NATI ON OF THE BYPASS AND TO LIM T THE FUTURE
DEGRADATI ON OF THE CLARK FORK RI VER BY CONTI NUED DEPCSI TI ON OF TAI LI NGS.

I'N CONJUNCTI ON W TH OPPCSI TI ON TO THE UPSTREAM | MPOUNDVENT COVMPONENT COF ALTERNATI VE 3, NUMERQUS
COMMENTERS (LETTERS 8, 11, 18, 22, 26, 34, 35, 39, 43, 48, 54, 59, 60, 63, 71, 77, 87, 94, 148,
160; TESTIMONY A-1, A-3, A4, A6, A1ll, B-3, M6) EXPRESSED SUPPORT FOR ARCO PLAN 3A CR A

SI M LAR APPROACH THAT WOULD | NCLUDE MANY OF THE PLAN 3A COVPONENTS, SUCH AS RAI SI NG THE POND 3
DI KES, ADDI NG | MPROVED | NTAKE STRUCTURES TO POND 3, AND | MPROVI NG WETLANDS, FI SHER ES, AND

W LDLI FE HABI TAT. ONE COMVENTER (LETTER 95) STATED A PREFERENCE FOR THE ARCO PLAN W TH M NOR
MODI FI CATI ONS.

RESPONSE: EPA AND MDHES HAVE CONSI DERED ARCO S PLAN AND HAVE DECI DED TO | NCORPORATE SOME OF
ARCO S SUGGESTI ONS | NTO THE FI NAL REMEDY. THE ROD PROVI DES A COWPLETE DESCRI PTI ON OF THE NEW
REMEDY, | NCLUDI NG THOSE ELEMENTS THAT COME FROM ARCO S PLAN

SEVERAL COMMVENTERS (LETTERS 78, 139) FELT THAT THE RI/FS SHOULD HAVE STUDI ED AN ALTERNATI VE
SIM LAR TO ARCO S PLAN, BUT NOTED THAT, SI NCE ARCO RELEASED THEI R PLAN | NDEPENDENTLY, THERE | S
NO EASY WAY TO FAI RLY COVPARE COSTS, ETC. FOR EXAMPLE, SINCE THE ARCO PLAN USES DI FFERENT
ASSUMPTI ONS THAN THE MDHES PLAN FCR 100- YEAR FLOOD, AND NEI THER | NCLUDES WARM SPRI NGS CREEK I N
THEI R FLOOD PROJECTIONS, IT IS DI FFI CULT TO COWARE THE RELATI VE MERI TS CF THE APPRCACHES.

RESPONSE: MANY OF THE COVPONENTS I N ARCO S PLAN VERE | NCLUDED | N ALTERNATI VES DEVELOPED I N THE
RI/FS. HOWNEVER, THE METHCD OF TREATI NG THE 100- YEAR FLOOD, AS PROPCSED BY ARCO, WAS NOT
I NCLUDED I N THE RI/FS.

THE FACT THAT ARCO USED DI FFERENT DESI GN ASSUMPTI ONS DCES MAKE | T MORE DI FFI CULT TO COMPARE THE
TWD PLANS. THE FLOOD MODELI NG STUDY USED | N THE PREPARATI ON OF THE RI/FS DI D CALCULATE THE

100- YEAR FLOCD ON WARM SPRI NGS CREEK. THE FLOAS FROM WARM SPRI NGS CREEK WERE NOT | NCLUDED AS
PART OF THE FLOW AT THE | NLET TO THE POND SYSTEM SI MPLY BECAUSE THEY JO N THE M LL- W LLOW BYPASS



BELOW THE POND SYSTEM

A FOCUSED EVALUATI ON OF ARCO S PLAN WAS CONDUCTED BY EPA AND MDHES AND | T PART OF THE

ADM NI STRATI VE RECORD. HI'S ANALYSI S ENABLED THE AGENCI ES TO DEVI SE AND SELECT THE REMEDY
DESCRI BED I N THE ROD, WHI CH COMBI NES PORTI ONS OF THE ORI G NAL PROPOSED PLAN AND ARCO S PLAN

MONI TORI NG AND LONG TERM MAI NTENANCE.

SEVERAL COMMENTERS (LETTER 101, 108, 126, 138) NOTED THAT THE FS DCES NOT | NCLUDE FUTURE

MONI TORI NG PLANS, AND EXPRESSED AN | NTEREST | N REVI EW NG THE MONI TORING PLAN WHEN I T | S
DEVELOPED. TWD COMMENTERS ( TESTI MONY M9, M 10) RECOMMENDED THAT THE AGENCI ES ESTABLI SH FLOW
MEASUREMENT STATI ONS UPSTREAM AND DOMSTREAM OF THE PONDS AND THAT A COVPREHENSI VE MONI TORI NG
PROGRAM BE DEVELOPED TO GAUGE THE EFFECTI VENESS OF THE PROPOSED ALTERNATI VES.

RESPONSE: MONI TORI NG PLANS ARE CGENERALLY NOT DEVELOPED | N THE FEASI BI LI TY STUDY. THESE PLANS
ARE NORVALLY DEVELOPED DURI NG THE REMEDI AL DESI GN PHASE AFTER THE DECI SI ON | S MADE CONCERNI NG
WH CH ALTERNATI VE W LL BE | MPLEMENTED. THE PUBLI C WLL HAVE AN CPPORTUNI TY TO REVI EW AND
COMMENT ON THE DRAFT OF THE PROPCSED MONI TORI NG PLANS ONCE THEY ARE DEVELCPED.

THE FS DI D CONSI DER THE NEED FOR MONI TORI NG AND THE OPERATI ONS AND MAI NTENANCE COST ESTI MATES

I NCLUDE ALLOMNCES FOR SUCH MONI TORING  EPA AND MDHES AGREE THAT FLOW MEASUREMENT STATI ONS ARE
DES|I RABLE FOR FUTURE MONI TORING  FLOW MEASUREMENT STATI ONS (| NCLUDI NG WATER QUALI TY MONI TORI NG
WLL LIKELY BE PART OF THE LONG TERVS MONI TORI NG PROGRAM TO BE SPELLED QUT I N THE MONI TORI NG
PLAN. | T SHOULD BE NOTED THAT THE USGS DI D MAI NTAIN A GAG NG STATI ON (NO. 12323750) ON THE

M LL- W LLOW BYPASS JUST UPSTREAM FROM THE CONFLUENCE W TH WARM SPRINGS CREEK. THI S GAG NG

STATI ON WAS NAI NTAI NED FROM APRI L 1972 THROUGH SEPTEMBER 1979, AND DATA FROM THI S STATI ON WEERE
USED I N THE PREPARATI ON OF THE FS.

ONE COMMENT (LETTERS 136, 146, 147, 148) ASKED WHO WLL BE RESPONSI BLE FOR COSTS ASSOCI ATED W TH
REPLACEMENT CR MAI NTENANCE OF THE PONDS I N THE FUTURE?

RESPONSE: ARCO W LL PROBABLY BE RESPONSI BLE FOR THESE COSTS.
M SCELLANEQUS COMVENTS REGARDI NG ALTERNATI VES.

ONE COMMENTER (LETTER 154) THOUGHT | T APPEARED THAT CATACLYSM C EVENTS HAD RECEI VED MORE
ATTENTION I N THE FS THAN THE SLOMER ERCS|I ONAL PROCESSES WHI CH "PLAY A LARGER ROLE IN THE
TRANSPORT AND ENRI CHVENT OF TOXI C METALS | N DOANSTREAM ENVI RONMVENTS., ™

RESPONSE: THE FS ADDRESSES BOTH THE CATACLYSM C EVENTS AND THE SLOMER YEAR- TO YEAR PROCESSES
THAT TEND TO ADD UP TO SI GNI FI CANT MOVEMENT OF CONTAM NANTS. THE ALTERNATI VES DEVELCPED ADDRESS
BOTH TYPES OF PROCESSES. THE POND TREATMENT SYSTEM | F UPGRADED AND PRCPERLY OPERATED, WLL
PROVI DE A VALUABLE BARRI ER TO THE EROSI ONAL PROCESSES THAT COULD EVENTUALLY CARRY THE MAJORI TY
OF THE TAI LI NGS REMAI NI NG ALONG SI LVER BOW CREEK TO THE CLARK FORK RI VER



#TA
TABLE 1

SUMMVARY OF AREAS AND VOLUMES OF CONTAM NATED MEDI A

AREA VOLUVE
( ACRES) ( ACRE- (CuBI C
FEET) YARD)
POND BOTTOM SEDI MENTS
POND 1
EXPOSED SEDI MENTS 59 455 734, 000
VEGETATED/ SUBMERGED SEDI MENTS 225 1340 2,156, 000
284 1,795 2,890, 000
POND 2
EXPOSED SEDI MENTS 155 800 1,300, 000
VEGETATED/ SUBMERGED SEDI MENTS 347 2,230  3,590.000
502 3,030 4,890, 000
POND 3
SUBMVERGED SEDI MENTS 665 6,903 11, 180, 000
TOTAL POND BOTTOM SEDI MENTS 1, 451 11,755 18, 960, 000

SURFACE WATER

SI LVER BOW CREEK ( A)

M LL AND W LLOW CREEK ( B)

TAI LI NGS DEPCSI TS AND CONTAM NATED SOl L

M LL- W LLOW BYPASS (C)

EXPCSED TAI LI NG 21 47 75, 800

VEGETATED TAI LI NG &

CONTAM NATED SO L 33 80 130, 000
54 127 205, 800

AREA ABOVE POND 3

EXPCSED TAI LI NGS 22 56 90, 300

VEGETATED TAI LI NGS &

CONTAM NATED SO L 268 700 1,130, 000
290 756 1, 220, 300

AREA BELOW POND 1

EXPOSED TAI LI NGS 17 48 77,400
VEGETATED TAI LI NGS &
CONTAM NATED SO L 59 246 397, 000

76 294 474, 400



GROUND WATER (D)

AREA OF CONTAM NATED AQUI FER BENEATH &
DOMGRADI ENT OF POND 1 180

NOTE:

(A

(B)

(O

(D

FLOW RANGES FROM 28-112 CFS (73 CFS AVERAGE). DATA COLLECTI ON FROM
MARCH 1985 TO AUGUST 1985.

PLOW RANGES FROM 3-87 CFS (27 CFS AVERAGE). DATA COLLECTED FROM
DECEMBER 1984 TO AUGUST 1985.

| NSERT M LL- W LLOW BYPASS TAI LI NGS AND CONTAM NATED SO L ARE BEI NG
REMOVED BY AN EXPEDI TED ACTI ON SCHEDULE FOR COVPLETI ON I N NOVEMBER 1990.

EXCEEDENCES CF PRI MARY NMAXI MUM CONTAM NANT LEVELS FOR ARSENI C AND CADM UM



TABLE 2
GROUND WATER QUALI TY DATA SUMVARY
WARM SPRI NGS PONDS OPERABLE UNI T

MAXI MUM
CONTAM NANT
LEVEL (A
( MONTANA
MAXIMUM M N MM  AVERAGE NUMBER  GROUND WATER
CONCEN- CONCEN- CONCEN- oF REGULATI ONS)
PARAVETER TRATION TRATION TRATION  SAMVPLES
(A (A (A
UPGRADI ENT MONI TORI NG VELLS
ARSENI C 6.8 2.6 4.3 8 50 (B)
CADM UM 7.0 LT 5.0 3.4 8 10 (B)
CCPPER 9.7 6.1 5.8 8 1,000 (C)
LEAD 1.2 LT 1.0 84 8 50 (B)
MANGANESE 22.0 LT 3.0 7.3 8 50 (O
ZINC 21.2 4.7 10.3 7 5,000 (C)
| RON 28.0 LT 15.0 19 8 300 (C)
SULFATE (M3 L) 68.0 23 49 8 250 (C)
M LL- W LLOW BYPASS ( SHALLOW WELLS)
ARSENI C 41.0 LT 2.0 9.2 10 50 (B)
CADM UM 11.7 LT 5.0 3.7 10 10 (B)
CCPPER 15.0 LT 6.0 4.6 10 1,000 (C)
LEAD 18.0 LT 1.0 2.5 10 50 (B)
MANGANESE 14, 500 45 4,755 10 50 (O
ZINC 1, 250 12.7 265 10 5,000 (C)
| RON 4, 000 25.0 805 10 300 (C)
SULFATE (M3 L) 1, 130 60.0 563 10 250 (C)
M LL- W LLOW BYPASS ( DEEP WELLS)
ARSENI C LT 2.0 LT 2.0 1.1 8 50 (B)
CADM UM 5.2 LT 5.0 2.9 8 10 (B)
CCPPER 7.1 LT 6.0 4.0 8 1,000 (C)
LEAD 2.0 LT 1.0 1.1 8 50 (B)
MANGANESE 8, 550 7.0 2,12 8 50 (O
ZINC 38.0 6.2 22.2 8 5,000 (C)
| RON 70 LT 15 33 8 300 (C)
SULFATE (M3 L) 1, 060 92.0 494 8 250 (C)
DOWNGRADI ENT OF POND 1 ( SHALLOW WELLS)
ARSENI C 197.0 LT 2.0 28.0 14 50 (B)
CADM UM 12.7 LT 5.0 3.6 14 10 (B)
CCPPER 15. 9 LT 6.0 5.8 14 1,000 (C)
LEAD LT 2.0 LT 1.0 2.0 14 50 (B)
MANGANESE 31, 600 309 10,297 14 50 (O
ZINC 253 16.3 89.0 14 5,000 (C)
| RON 80, 900 45 16, 220 14 300 (C)

SULFATE (M3 L) 1, 620 250 950 14 250 (C)



DONNGRADI ENT OF POND 1 ( DEEP WELLS)

ARSENI C LT 3.0 LT 2.0 1.0 13 50 (B)
CADM UM 8.4 LT 5.0 4.3 13 10 (B)
CCPPER LT 8.0 LT 6.0 3.5 13 1,000 (C)
LEAD LT 2.0 LT 1.0 .8 13 50 (B)
MANGANESE 4, 460 3.0 577 13 50 (O
ZINC 43 6.2 19.8 13 5,000 (C)
| RO 409 LT 15 52 13 300 (O
SULFATE (M3 L) 1, 150 55 531 13 250 (C)

(A) ALL VALUES IN UG L UNLESS OTHERW SE NOTED.
(B) PRI MARY STANDARD ( BASED ON HEALTH CRI TERI A) .
(C) SECONDARY STANDARD ( BASED ON SU TABI LI TY CRI TER A).

NOTES:

1. UPGRADI ENT WELLS | NCLUDE WBP- GV 01, 06, AND 09 ( Fl GURE 2-8).
2. SHALLOWNWELLS ARE GENERALLY LESS THAN 15 FEET DEEP, DEEP WELLS ARE
GENERALLY 25 TO 40 FEET DEEP.
3. MLL-WLLOW SHALLOW VELLS | NCLUDE W8P- G 07S, 08S, 15S, 16S, AND 17 (FI GURE 2-8).
4. MLL-WLLONDEEP WELLS | NCLUDE WSP- GS-07D, 08D, 15D, AND 16D (Fl GURE 2-8).
5.  SHALLOWN WELLS DOANGRADI ENT OF POND 1 | NCLUDE WBP- GV 02S, 03S, 05,
12S, 13S, 14S, AND 19S (FI GURE 2-8).
6. DEEP WELL DOWNGRADI ENT OF POND 1 | NCLUDE WBP- GV 02D, 03D, 04, 12D,
13D, 14D, AND 19D (Fl GURE 2-8).
7. AVERAGE VALUES CALCULATED USI NG ONE- HALF DETECTI ON LIM T, WHEN
APPLI CABLE. JANUARY AND MAY 1988 DATA.
8. ADDI TI ONAL MAXI MUM CONTAM NANT LEVELS ARE: MERCURY AND COMVPOUNDS: 2;
NI TRATE: 10, 000; SELEN UM AND COVPOUNDS: 10; AND Sl LVER 50.



TABLE 3
RELATI ONSHI P OF SI TE PROBLEMS TO REMEDI AL ACTI ON OBJECTI VES

PROBLEMS
POND BOTTOM SEDI MENTS

POND I NTEGRI TY -- FLOODS

POND | NTEGRI TY -- EARTHQUAKES

SURFACE WATER

FI SHKI LLS

METAL LCDADS I N THE FLOAS OF
M LL, WLLOWN AND S| LVER BOW CREEKS

ERCSI ON OF TAI LINGS IN THE
M LL- W LLOW BYPASS | NTO
THE CLARK FORK Rl VER

TRANSPORT OF TAI LI NGS FROM UPSTREAM
REACHES COF S| LVER BOW CREEK TO

THE CLARK FORK RI VER DURI NG FLOCDS
AND OTHER H GH FLOW EVENTS

OBJECTI VES

PREVENT THE RELEASE OF THE POND
SEDI MENTS FROM DESI GN FLOODS AND

EARTHQUAKES

MEET AMBI ENT WATER QUALI TY
STANDARDS FOR AQUATI C LI FE AT THE
| DENTI FI ED COVPLI ANCE PO NT.

PREVENT | NGESTI ON ABOVE MAXI MUM
CONTAM NANT LEVELS AND

ESTABLI SHED REFERENCE DOSES FOR
COPPER, | RON, ZINC, AND CADM UM
ALSO PREVENT | NGESTI ON OF WATER
CONTAI NI NG ARSENI C | N
CONCENTRATI ONS THAT WOULD CAUSE
AN EXCESS CANCER RI SK GREATER
THAN (10-4) TO (10-7)

REDUCE THE POTENTI AL FOR TAI LI NG
IN THE M LL- W LLOW BYPASS TO
REACH THE CLARK FORK RI VER

REDUCE THE POTENTI AL FOR TAI LI NGS
I N UPSTREAM AREAS OF SI LVER BOW
CREEK TO REACH THE CLARK FORK

Rl VER

TAI LI NGS DEPCSI TS AND CONTAM NATED SO LS

HUVAN AND ENVI RONVENTAL EXPOSURE TO
SURFACE CONTAM NATI ON

GROUND WATER

CONTAM NATED GROUNDWATER
IN THE POND 1 AREA

REDUCE THE POTENTI AL FOR HUVAN
EXPOSURE TO EXPGSED TAI LI NGS AND
OTHER SURFACE CONTAM NATI ON TO
SATI SFY ACCEPTABLE | NTAKE CRI TERI A

REDUCE THE METALS CONTAM NATI ON
IN THE GROUNDWATER DOANGRADI ENT
OF THE PONDS TO ACHI EVE

COVPLI ANCE W TH MAXI MUM

CONTAM NANT LEVELS



