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JAVES E. BROSSEAU, NOCRVAN A. LAMB; M BLAIR OGDEN, G PATRICK MORRI'S; J. WAYNE TATMAN, WHO CANNCT BE LOCATED
AND APPARENTLY HAS LEFT THE COUNTRY; AND JAMES MCDAN EL, THE OMER COF THE SURFACE RIGHTS TO THE SITE THE
SPECI AL NOTI CE LETTERS | NFORVED THE PRPS OF THE NEED FOR AN RI/FS AT TH S SI TE AND SOUGHT THEIR

PARTI Cl PATION.  ALL OF THE RECI PI ENTS OF THE SPECI AL NOTI CE LETTERS DECLI NED TO PARTI Cl PATE IN THE R/ FS.

#CRH
111, COWUN TY RELATI ONS HI STORY

THE CERCLA REQUI REMENTS (AS AVMENDED BY SARA) FOR PUBLI C PARTI Cl PATI ON | NCLUDE RELEASI NG THE REMEDI AL

I NVESTI GATI ON AND FEASI BI LI TY STUDY REPCRTS AND THE PROPCSED PLAN TO THE PUBLIC. EPA DID TH S I N JANUARY
1990 BY PLACI NG BOTH OF THE DOCUMENTS I N THE | NFORMATI ON REPOSI TORI ES AND NMAI LI NG COPI ES OF THE PRCPCSED PLAN
TO I NDI VIDUALS ON THE MAI LI NG LI ST. EPA PUBLI SHED A NOTI CE OF THE RELEASE OF THE RI/FS AND PROPCSED PLAN I N
THE NORTH OKANOGAN COUNTY GAZETTE TRI BUNE ON JANUARY 25, 1990 AND THE WENATCHEE WORLD ON JANUARY 28, 1990.
NOTI CE OF THE PUBLI C COMVENT PERI CD AND THE PUBLI C MEETI NG DI SCUSSI NG THE PROPOSED PLAN WERE BOTH | NCLUDED | N
THE NEWSPAPER NOTI CES. THE PUBLI C MEETI NG WAS CANCELLED DUE TO SEVERE WEATHER CONDI TI ONS. LOCAL NEWSPAPERS
WERE NOTI FI ED AND SI GNS WERE POSTED AT THE MEETI NG HALL TO NOTI FY THE PUBLI C OF THE CANCELLED MEETI NG
NEVWBPAPER NOTI CES | NDI CATI NG THAT COMMENTS WERE STI LL DESI RED FROM THE PUBLI C VWERE PUBLI SHED | N THE WENATCHEE
WORLD ON FEBRUARY 11, 1990 AND THE GAZETTE TRI BUNE ON FEBRUARY 15, 1990. EPA RECEI VED COWMMENTS, WH CH ARE
SUMVARI ZED | N THE RESPONSI VENESS SUMVARY PORTI ON CF TH S DOCUMENT.

TO DATE, THE FOLLON NG COMMUNI TY RELATI ONS ACTI VI TI ES HAVE BEEN CONDUCTED BY EPA AT THE SI LVER MOUNTAIN M NE
SI TE:

. SEPTEMBER 1987 - EPA'S CONTRACTCOR, WOODWARD- CLYDE CONSULTANTS, | NTERVI EWVED LOCAL RESI DENTS AND
OFFI CI ALS DURI NG PREPARATI ON OF THE COMMUNI TY RELATI ONS PLAN.

. DECEMBER 1987 - COVMUNI TY RELATI ONS PLAN WAS PUBLI SHED.
. OCTOBER 12, 1988 - EPA DI STRIBUTED A FACT SHEET ANNOUNCI NG THE STARTUP OF THE REMEDI AL
I NVESTI GATI ON.
. MARCH 1989 - | NFORVATI ON REPCSI TORY ESTABLI SHED AT OKANOGAN CCOUNTY COURTHOUSE.
. APRIL 28, 1989 - EPA D STRI BUTED A SECOND FACT SHEET EXPLAI NI NG THE RI WORK BEI NG CONDUCTED AT

THE SI TE. THE FACT SHEET WAS | N RESPONSE TO | NQUI R ES FROM THE PUBLI C TO BUREAU CF M NES
PERSONNEL WORKI NG AT THE SI TE.

. JANUARY 25, 1990 - A PUBLIC NOTI CE | N THE GAZETTE TRI BUNE DESCRI BED THE AVAI LABILITY OF THE
PROPCSED PLAN AND THE RI/FS, AND ANNCUNCED THE DATES CF THE PUBLI C MEETI NG AND PUBLI C COMVENT
PERI CD.

. JANUARY 26, 1990 - EPA RELEASED THE PRCPOSED PLAN FACT SHEET, WHI CH EXPLAINS THE RESULTS CF THE

RI/FS AND EPA' S PREFERRED PLAN, TO PERSONS ON THE MAI LI NG LI ST FOR PUBLI C COMMENT. THE FACT
SHEET ANNCUNCED A PUBLI C MEETI NG FOR FEBRUARY 8, 1990, AND GAVE THE DATES CF THE PUBLI C COMVENT

PERI CD.

. JANUARY 28, 1990 - A PUBLIC NOTI CE | N THE WENATCHEE WORLD DESCRI BED THE AVAI LABI LI TY OF THE
PROPOSED PLAN AND THE RI/FS, AND ANNOUNCED THE DATES OF THE PUBLI C MEETI NG AND PUBLI C COMMVENT
PERI CD.

. JANUARY 29- FEBRUARY 28, 1990 - PUBLI C COWENT PERI OD FOR PROPCSED PLAN AND RI/ FS.

. FEBRUARY 8, 1990 - PUBLI C MEETI NG I N OKANOCGAN SCHEDULED, BUT CANCELLED DUE TO SNOW

. FEBRUARY 11 AND 15, 1990 - NEWSPAPERS PUBLI SHED NOTI CES | NDI CATI NG THAT COMVENTS WERE STI LL

DESI RED FROM THE PUBLI C, AND THAT EPA WOULD RESCHEDULE THE PUBLI C MEETI NG | F REQUESTED. NO
REQUESTS WERE RECEI VED.

. MARCH 1990 - RESPONSI VENESS SUWARY PREPARED.

#SRRA
V. SCOPE AND ROLE OF RESPONSE ACTI ON

SOMVE CERCLA SI TES ARE SEPARATED | NTO DI STI NCT "CPERABLE UNI TS, " SUCH AS THE GROUNDWATER UNIT AND THE SA LS
UNIT, IN ORDER TO MOST EFFI Cl ENTLY REMEDI ATE THE CONTAM NATI ON AND REDUCE EXPOSURES. THE SI LVER MOUNTAI N
M NE SITE IS NOT SEPARATED | NTO CPERABLE UNITS; THE ENTI RE SI TE WAS ADDRESSED | N THE EARLY ACTIONS AT THI S



SITE R IN TH S RECORD OF DEC SI ON.

#SC
V. Sl TE CHARACTERI STI CS

LEACH HEAP

THE LEACH HEAP (SEE FI GURE 2) | S APPROXI MATELY 180 FEET BY 140 FEET BY 14 FEET HGH | T CONTAINS ABQUT 5300
TONS OF SO LS AND ROCK TAKEN FROM THE M NE. THE CONTAM NANTS OF CONCERN | N THE HEAP ARE ARSENI C AND CYAN DE.
THE ARSENI C | S NATURALLY OCCURRI NG BEI NG AN ELEMENT COMMON TO HYDROTHERVAL M NERAL DEPCSI TS I N THE
NORTHWESTERN UNI TED STATES. | N CRDER TO DETERM NE THE MOBILITY OF THE ARSEN C, A PETROGRAPHI C ANALYSI S WAS
DONE. TH S ANALYSI S DETERM NED THAT THE ARSEN C | S PREDOM NANTLY IN THE FORV5S OF ARSENCPYRI TE AND

ARSEN C- BEARI NG PYRI TE, WH CH ARE STABLE ( RELATI VELY | MMOBI LE) COVPOUNDS. HOWEVER, OVER TIME, THE SULPHUR I N
ARSENCPYRI TE AND PYRI TE CAN BE OXI DI ZED, ALLOWN NG THE ARSENI C TO BECOVE MORE MOBI LE | N THE ENVI RONVENT.

CYANI DE IN THE HEAP | S A RESULT OF THE LEACH NG COPERATI ONS CONDUCTED | N 1980 AND 1981. MOST OF THE CYAN DE
USED HAS BEEN REMOVED DURI NG THE ORI G NAL CPERATI ONS, THROUGH NATURAL DEGRADATI ON, OR DURI NG TREATMENT
OPERATI ONS CARRI ED QUT BY THE WASHI NGTON DEPARTMENT OF ECOLOGY. CONCENTRATI ONS CF TOTAL CYANI DE REMAINING I'N
THE HEAP RANGE UP TO 173 MJ KG  APPROXI MATELY 10 PERCENT OF THE CYANIDE IN THE HEAP | S IN THE WEAK ACI D

DI SSOCI ABLE FORM MEANING I T IS READILY SOLUBLE. THE REVAI NDER IS LESS MBI LE, ALTHOUGH I T COULD BECOVE MORE
MOBI LE UNDER WEATHERI NG CONDI TI ONS.

M NE DUMP

APPROXI MATELY 5200 TONS COF "M NE DUMP" NMATER AL WAS PLACED IN FOUR PILES ON THE SITE (SEE FIGURE 2). TH S IS
ROCK AND SO L THAT WAS EXCAVATED DURI NG M NI NG GPERATI ONS BUT WAS NEVER PROCESSED. ABQUT 40 PERCENT OF THE
M NE DUMP MATERI AL WAS M NERALI ZED BY NATURAL HYDROTHERVMAL SOLUTI ONS AND CONTAI NS ELEVATED CONCENTRATI ONS OF
ARSEN C RANGI NG UP TO 1080 MJ KG  THE REMAI NING 60 PERCENT IS SIMLAR TO THE OVERBURDEN OF A SURFACE M NE.
THE FORM AND MOBILITY OF THE ARSENNC I N THE M NE DUMP MATERI AL | S THE SAVE AS THAT OF THE ARSENI C I N THE
LEACH HEAP.

SAL

SO L AROUND THE SI TE WAS SAMPLED TO DETERM NE THE EXTENT OF EFFECTS FROM M NI NG OR LEACH NG OPERATI ONS. SO L
SAMPLES WERE ANALYZED FOR THE SAME | NORGANI C PARAMETERS AS HEAP AND M NE DUMP MATERI ALS. W TH THE EXCEPTI ON
OF ARSENIC, THE SO L SAVPLES BENEATH THE POND LI NER WERE FOUND TO HAVE CONCENTRATI ONS OF MAJOR AND M NCR
CONSTI TUENTS SIM LAR TO THOSE FOUND | N THE HEAP AND M NE DUMP.  CONCENTRATI ONS CF ARSENI C WERE APPRECI ABLY
LONER, WTH A MAXI MUM ARSENI C CONCENTRATI ON OF 274 MY KG BENEATH THE POND LI NER

CONCENTRATI ONS OF SEVERAL TRACE ELEMENTS IN SO LS BENEATH THE LI NER WERE ALSO LESS THAN THOSE I N THE HEAP AND
DUMP, ESPECI ALLY ZINC, COPPER, AND LEAD. ONE SAMPLE, HOANEVER, SHOWED VERY HI GH VALUES, | NDI CATI NG THE
PRESENCE OF SOVE HEAP- TYPE NMATERI AL, AS WELL AS LEAKAGE OF CYAN DE (101 M3J KG BENEATH THE POND LI NER

NEARBY SO LS SAMPLES WERE ALSO SIM LAR N MAJOR AND M NOR ELEMENTAL COWPGSI TI ON TO THE LEACH HEAP, W TH THE
EXCEPTI ON OF APPRECI ABLY LONER LEVELS OF ARSENIC, SODI UM AND SEVERAL TRACE ELEMENTS. CYAN DE WAS NOT FOUND
IN SO L SAMPLES. THE TWD BACKGROUND SAMPLES DI FFERED | N MOST CONSTI TUENTS FROM BOTH THE HEAP NMATERI AL AND
THE NEARBY SO L SAMPLES; ALL TRACE ELEMENTS EXCEPT BARI UM OCCURRED AT LOWER LEVELS.

SO L SAVPLES WERE ALSO ANALYZED FOR ORGANI C CHEM CALS. HOWNEVER, NONE OF THE FI ELD SAMPLES HAD RESULTS
APPRECI ABLY DI FFERENT FROM THE BLANK SAMPLES, | NDI CATI NG THAT PAST OPERATI ONS HAVE NOT RESULTED I N ORGANI C
CONTAM NATI ON AT THE SI TE.

GROUNDWATER

THE SHALLOW AQUI FER UNDER THE SI TE RANGES FROM A FEW I NCHES TH CK TO 31 FEET TH CK, AND GROUNDWATER VELOCI TY
I'S ESTI MATED TO BE 1.3 FEET PER YEAR DUE TO I TS CONTACT WTH M NERALI ZED BEDROCK OR M NE DUMP MATERI AL,
GROUNDWATER CONTAI' NS RELATI VELY HI GH CONCENTRATI ONS OF DI SSOLVED ANI ONS AND CATI ONS ( CHLORI DE, SULFATE,
CALCIUM AND MAGNESI UM AS WELL AS METALS, SUCH AS ARSENI C, ANTI MONY, COPPER, IRON, SILVER AND ZINC. THE
LOW QUANTI TY AND RELATI VE QUALI TY OF THE GROUNDWATER MAKE | T AN UNLI KELY SOURCE COF DRI NKI NG WATER.  CYANI DE
WAS DETECTED UNDER THE HEAP | N CONCENTRATI ONS RANG NG FROM 31 TO 281 Ud L.

THE SHALLOW AQUI FER UNDER THE SI TE | S THOUGHT TO JO N THE MAIN PART OF THE HORSE SPRI NGS CQULEE AQUI FER
DOMGRADI ENT CF THE SITE. A DOMESTI C VELL AND TWO | RRI GATI ON VELLS I'N THE HORSE SPRI NGS COULEE AQUI FER AND
DOMGRADI ENT CF THE SI TE WERE SAMPLED AND NO ELEVATED LEVELS OF CONTAM NANTS WERE FOUND.



SURFACE WATER

SURFACE WATER AT THE SI TE CONSI STS OF A SVALL SEEP WTH M NI MAL FLOW AND M NE DRAI NAGE WVHICH | S PIPED TO A
STOCK WATERI NG TANK ( SEE FI GURE 2). SURFACE WATER DCES NOT TRAVEL FROM ONSI TE TO CFFSI TE STREAMS, LAKES, CR
OTHER OPEN WATER. ARSENIC | S THE MAJOR CONTAM NANT FOUND | N SURFACE WATER ONSI TE. DI SSOLVED ARSENI C
CONCENTRATI ON I N THE STOCK TANK WAS 91 UG L, THE H GHEST OF ANY WATER SAMPLE TAKEN DURI NG THE FI ELD

I NVESTI GATI ON.

M GRATI ON PATHWAYS

CONTAM NATI ON | S BELI EVED TO ORI G NATE FROM FOUR MAI N SOURCES: THE LEACH HEAP, M NE DUMP, M NE DRAI NAGE, AND
BEDROCK. LEACH NG WEATHERI NG EROCSI ON, | NFI LTRATI ON AND OTHER PROCESSES AND MECHANI SM5 HAVE | NTERM XED
CONTAM NATI ON FROM MAN- VADE AND NATURAL SOURCES, AND TRANSPCRTED I T TO OTHER MEDI AL THE POTENTI AL EXPCSURE
PATHWAYS ARE THROUGH GROUNDWATER, Al R, SURFACE WATER AND SO L CONTACT.

THE POTENTI AL FOR Al RBORNE M GRATI ON OF ARSENIC OR CYANIDE | S M NI MAL.

THE HEAP | S PRESENTLY COVERED WTH A 33-M L HYPALON LINER. SHOULD THE LI NER FAIL, THE TCP LAYER OF THE HEAP
I'S SO COURSE THAT VERY LI TTLE CONTAM NATED SO L WOULD BLOW FROM THE HEAP, AS ESTI MATED BY WORST CASE
MODELI NG

LI KEW SE, THE POTENTI AL FOR TRANSPORT OF CONTAM NANTS FROM THE SI TE VI A SURFACE WVATER IS M NI VAL. THE
TOPOGRAPHY AT THE SI TE IS RELATI VELY FLAT AND THERE IS NO CONNECTI ON W TH SURFACE WATER BODI ES | N THE AREA.
THE CLOSEST SURFACE WATER IS APPROXI MATELY TWD M LES FROM THE SI TE.

THE MAI N POTENTI AL PATHWAY OF OFF- SI TE CONTAM NANT M GRATI ON | DENTI FIED FOR THI S SITE | S THE REG ONAL
GROUNDWATER SYSTEM ( THE HORSE SPRINGS COULEE AQUI FER). AS STATED ABOVE, CYAN DE AND ARSENI C WERE DETECTED | N
THE SHALLOW AQUI FER UNDER THE SI TE DURI NG THE REMEDI AL | NVESTI GATI ON. THE QUANTI TY OF WATER FLOW NG THROUGH
THE SHALLOW AQUI FER IS VERY LOW (W TH AN ESTI MATED SPECI FI C DI SCHARGE CF 0.1 FT/YR), AND I T CURRENTLY | S NOT
USED AS A SOURCE CF DRI NKI NG WATER, RATHER | T CONNECTS W TH THE REG ONAL AQUI FER DOMNGRADI ENT OF THE SI TE.
GROUNDWATER SAMPLI NG W LL CONTI NUE TO CONFI RM WHETHER ELEVATED CONCENTRATI ONS CF CONTAM NANTS FROM THE SI TE
ARE AFFECTI NG THE HORSE SPRI NGS COULEE AQUI FER

POTENTI AL EXPOSURE PATHWAYS FOR CONTAM NANTS | N SO L | NCLUDE | NADVERTENT | NGESTI ON (E. G, WHI LE EATI NG CR
SMKI NG, DI RECT DERVAL CONTACT, AND | NHALATI ON OF SUSPENDED PARTI CULATES. THE LAST OF THESE | S NOT

CONSI DERED SI GNI FI CANT, SINCE I T IS UNLI KELY THAT CONTAM NATED SO L PARTI CLES WLL BE | NHALED UNLESS THE HEAP
I'S DI STURBED.

#SSR
VI.  SUMVARY OF SI TE RI SKS

I NTRCDUCTI ON

A BASELI NE R SK ASSESSMENT WAS CONDUCTED AS PART OF THE REMEDI AL | NVESTI GATI ON TO ESTI MATE THE RI SKS TO HUVAN
HEALTH AND THE ENVI RONVENT THAT ARE POSED BY THE EXI STI NG CONDI TI ONS AT THE SI LVER MOUNTAIN M NE SITE. THE
BASELI NE RI SK ASSESSMENT ESTI MATED THAT THERE ARE UNACCEPTABLE POTENTI AL RI SKS TO HUVAN HEALTH, IN

PARTI CULAR, TO FUTURE WORKERS AT THE SITE. R SKS TO HUVAN HEALTH AND THE ENVI RONVENT ARE SUMVARI ZED BELOW

CONTAM NANTS OF CONCERN

| NORGANI C CONTAM NANTS ARE THE MOST PREVALENT ONES AT SILVER MOUNTAIN M NE. SO LS SAMPLI NG CONDUCTED | N THE
AREAS MOST LI KELY TO BE CONTAM NATED W TH ORGANI C CHEM CALS ( FUELS, SOLVENTS, ETC.) | DENTI FI ED FEW ORGAN CsS.
LOWV LEVELS OF METHYLENE CHLORI DE, BENZO C ACID, BI'S (2 ETHYLHEXYL) PHTHALATE, BENZYL ALCOHOL, AND ACETONE
WERE FQUND | N SOVE SAMPLES, BUT ARE BELI EVED TO BE LABORATCRY CONTAM NANTS BASED ON QUALI TY ASSURANCE OF THE
DATA.

THE CONTAM NANTS THAT WERE CONSI DERED COF POTENTI AL CONCERN I N THE RI SK ASSESSMENT ARE LI STED | N TABLE 1,
ALONG W TH THEI R AVERAGE, H GHEST (UPPER BOUND), AND "REASONABLE MAXI MUM EXPOSURE' CONCENTRATIONS. TO
ESTABLI SH THE REASONABLE NAXI MUM EXPOSURE CONCENTRATI ON, THE UPPER 95 PERCENT CONFI DENCE LIM T ON THE AVERAGE
WAS USED, UNLESS | T EXCEEDED THE MAXI MUM VALUE, | N WH CH CASE THE MAXI MUM WAS USED. THE RI SK ASSESSMENT
DETERM NED THAT THE MEDI A OF CONCERN ARE LIM TED TO SO L AND GROUNDWATER.

EXPOSURE ASSESSMVENT

A POPULATI ON AT RI SK (PRESENT AND FUTURE)




THE LAND | MVEDI ATELY SURRCUNDI NG THE SITE | S OAMNED BY A LOOM S RESI DENT WHO USES THE LAND FOR CATTLE GRAZI NG
THE NEAREST RESI DENCE |'S THREE M LES AWAY; THE NEAREST TOMS (LOOM S AND TONASKET) ARE APPROXI MATELY S| X
M LES AVWAY.

I T HAS BEEN REPCRTED THAT LOCAL TEENAGERS FREQUENT THE SITE. EARLY REPCRTS | NDI CATE THAT WARNI NG SI GN\S
POSTED AROUND THE SI TE WERE REMOVED MORE THAN ONCE, AND DEPARTMENT OF ECOLOGY RECORDS DOCUMENT THAT AFTER THE
PLACEMENT OF THE POND AND HEAP COVER, MJCH OF THE ROPE USED TO HOLD TH S DOMN WAS REMOVED. BASED ON THI S

I NFORVATI ON, ONLY VI SI TORS TO THE SI TE ARE THOUGHT TO BE CURRENTLY EXPCSED.

I'N THE BASELI NE Rl SK ASSESSMENT (WHI CH ASSUMES NO CLEANUP OF THE SITE), I T | S EXPECTED THAT THE SI TE WLL
CONTI NUE TO BE ACCESSI BLE TO VI SI TORS. OTHERS WHO COULD BE EXPCSED I N THE FUTURE | NCLUDE WORKERS AT THE SI TE,
OR RESI DENTS | F PECPLE CHOOSE TO LIVE THERE. | F | T BECOVES PROFI TABLE TO CONTI NUE THE ORI G NAL M NI NG
ACTIVITY, EXPOSURE TO M NE WORKERS WOULD BE A DI STI NCT PCSSI BI LI TY. WORKERS AND RESI DENTS ARE EXPECTED TO
SPEND FAR MCRE TI ME AT THE SI TE THAN | NFREQUENT VI SI TORS, AND AS A RESULT WOULD BE AT GREATER RI SK.

TABLE 1. CONTAM NANT CONCENTRATI ONS USED TO ESTI MATE RI SK

CONTAM NANT SA L
(M7 KG

AVE. u. B. RVE
ANTI MONY 3.0 9.1 4.9
ARSEN C 342.5 631.6 420. 8
BARI UM 53.2 109.5 60.9
BERYLLI UM 0.3 0.7 0.4
CADM UM 2.0 4.2 2.4
CHROM UM 10. 4 16.0 11.8
COPPER 134.7 510. 4 185.6
CYANI DE 21.9 96. 3 35.1
FLUORI DE * 0.0 0.0 0.0
LEAD 82.4 193.9 103.5
MANGANESE 576.7 938.0 630. 9
MERCURY 0.2 0.6 0.3
NI CKEL 29.6 48. 8 33.3
NI TRATE * 0.0 0.0 0.0
NI TRATE * 0.0 0.0 0.0
SELEN UM 0.8 1.6 1.0
SI LVER 8.4 33.8 11.9
THALLI UM 0.2 0.9 0.3
TIN 0.0 0.0 0.0
VANADI UM 18.8 30.6 21.8

ZI NC 224.3 554.1 274.9



TABLE 1 ( CONTI NUED)

CONTAM NANT WATER
(M3 KO

AVE. U. B. RVE
ANTI MONY 14.7 40. 4 40. 4
ARSEN C 10. 7 14. 3 14. 3
BARI UM 61.0 136.0 136.0
BERYLLI UM 0.9 1.5 1.5
CADM UM 1.5 2.9 2.9
CHROM UM 11.1 31.6 31.6
COPPER 20. 2 56. 7 56. 7
CYAN DE 40.8 281.0 122.3
FLUOR! DE * 0.4 0.7 0.5
LEAD 8.7 23.2 23.2
MANGANESE 166. 0 421.0 421.0
MERCURY 0.1 0.1 0.1
NI CKEL 15. 6 38.4 38.4
NI TRATE * 37.1 120.8 76. 3
NI TRATE * 0.3 1.3 1.3
SELENI UM 1.7 3.9 3.9
SI LVER 2.5 2.5 2.5
THALLI UM 0.1 0.1 0.1
TIN 15. 4 31.5 31.5
VANADI UM 11.5 40.7 40.7
ZINC 42.1 129.0 129.0

* WATER CONCENTRATI ONS ARE I N MZ L.

RVE = REASONABLE MAXI MUM EXPCSURE.
AVE. = AVERAGE
U B. = UPPERBCOUND.

AS FAR AS COULD BE DETERM NED FROM AVAI LABLE RECCRDS, THERE HAS NEVER BEEN RESI DENTI AL OCCUPATI ON AT THE

SI LVER MOUNTAIN M NE SITE. NOR DCES RESI DENTI AL GROMH | NTO THE | MVEDI ATE VICI NI TY APPEAR LI KELY | N THE NEAR
FUTURE, DUE TO THE AREA' S SPARSE PCPULATI ON AND THE LOW AVAI LABI LITY OF GROUNDWATER IN THE VICINITY OF THE

M NE AS COWARED W TH THE CENTRAL PART CF THE COULEE.

A VEN THE ABOVE CONDI TI ONS, A FUTURE I NDUSTRIAL (I1.E, M NE WORKER) EXPCSURE WAS CHOSEN AS THE REASONABLE
MAXI MUM EXPCSURE, | N ACCORDANCE W TH THE NATI ONAL CONTI NGENCY PLAN, AND WAS USED AS A BASI S FOR THE FOLLOW NG
RI SK ASSESSMENT.

B. EXPOSURE PATHWAYS AND SCENARI GS

THE MAI N PATHWAYS OF CONCERN ARE:

. I NGESTI ON OF CONTAM NATED GROUNDWATER,
. INGESTION CF SOL, AND
. DERVAL CONTACT WTH SO L.

PARAMETERS USED TO ESTI MATE THE REASONABLE NMAXI MUM EXPOSURE ARE A COMBI NATI ON OF AVERAGE AND UPPER- BOUND

I NDUSTRI AL SCENARI O PARAMETERS. DCOSES WERE CALCULATED SEPARATELY TO ESTI MATE NONCARCI NOGENI C AND CANCER RI SKS
USI NG TWD MODELS DEVELCPED BY EPA REG ON 10. USING THE FI RST MODEL, DOSE IS ESTI MATED FOR NONCARCI NOGENI C
ENDPO NTS BY AVERAG NG CHEM CAL | NTAKE OVER THE CRI Tl CAL PERI OD OF EXPCSURE FOR EACH PATHWAY. FCR CHEM CALS
OTHER THAN COPPER, NI TRATE AND NI TRI TE, LONG TERM (CHRONI C) EXPOSURE IS THE MOST CRI TI CAL, AND CHEM CAL

I NTAKE WAS AVERAGED OVER 7 YEARS. THI S IS THE SHORTEST PERI OD TO WHI CH THE CHRONI C ORAL REFERENCE DOSE MAY
APPRCPRI ATELY BE APPLI ED. ADVERSE EFFECTS OF COPPER, N TRATE AND NI TRI TE RESULT PRI NCI PALLY FROM SHORT TERM
(ACUTE) EXPCSURE;, THEREFORE, AVERAGE | NTAKES WERE CALCULATED SEPARATELY FOR THESE USI NG A 6- MONTH AVERAG NG
PERI CD.

THE SECOND MODEL | S USED TO ESTI MATE DOSE FOR EACH PATHWAY FOR CANCER RI SK ESTI MATI ON. CURRENT SCI ENTI FI C
OPINION IS THAT AN | NCREASE | N CANCER RI SK FROM CHEM CAL EXPCSURE IS A FUNCTI ON OF THE AVERAGE LI FETI ME
I NTAKE, OR DCSE. DOSE RECEI VED | S SUMMED OVER THE EXPCSURE PERI CD AND THEN AVERAGED OVER A PERSON S LI FE.



TO DETERM NE THE OVERALL CHEM CAL | NTAKE, DOSES MJUST BE SUMVED ACROSS ALL RELEVANT PATHWAYS. | N THI S CASE,
IT IS REASONABLE TO ASSUVE THAT A PERSON WLL BE CONCURRENTLY EXPOSED TO CONTAM NANTS BY THREE RQUTES: SO L
I NGESTI ON, DERVAL CONTACT WTH SO L, AND | NGESTI ON OF DRI NKI NG WATER.  THEREFORE, DOSES FROM THESE PATHWAYS
HAVE BEEN ADDED TO DETERM NE THE CUMULATI VE DCSE.

TOXI A TY ASSESSMENT

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELCPED BY EPA' S CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG
EXCESS LI FETI ME CANCER RI SKS ASSOCI ATED W TH EXPCSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, WH CH ARE
EXPRESSED I N UNI TS OF (MJ KG DAY) -1, ARE MJLTI PLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN, I N

M& KE DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSCClI ATED W TH EXPCSURE AT
THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS A CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM THE
CPF. USE OF TH S APPROACH MAKES UNDERESTI MATI ON CF THE ACTUAL CANCER RI SK H GHLY UNLI KELY. CANCER POTENCY
FACTORS ARE DERI VED FROM THE RESULTS OF HUMAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI VAL Bl QASSAYS TO WH CH
ANl MAL- TO- HUMAN EXTRAPOLATI ON AND MATHENMATI CAL EXTRAPCLATI ON MCDELS HAVE BEEN APPLI ED.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR EVALUATI NG THE POTENTI AL FOR ADVERSE NONCARCI NOGENI C
HEALTH EFFECTS RESULTI NG FROM CHEM CAL EXPOSURE. RFDS, WH CH ARE EXPRESSED IN UNITS OF MJ KG DAY, ARE

ESTI MVATES CF DAILY EXPOCSURE LEVELS FOR HUMANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS, BELOW WHI CH NONCARCI NOGENI C
EFFECTS ARE NOT EXPECTED TO OCCUR  ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONMVENTAL MEDI A (E. G, THE AMOUNT
OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG WATER) CAN BE COMPARED TO THE RFD. RFDS ARE DERI VED FROM
HUMAN EPI DEM OLOCG CAL STUDI ES OR ANI VAL STUDI ES TO WH CH UNCERTAI NTY AND MODI FYI NG FACTORS HAVE BEEN APPLI ED
(E.G, TO ACCOUNT FCR THE USE OF ANI MAL DATA TO PREDI CT EFFECTS ON HUVANS). THESE UNCERTAI NTY FACTCRS HELP
ENSURE THAT THE RFD W LL NOT UNDERESTI MATE THE POTENTI AL FOR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR.

TABLE 2 LI STS CANCER POTENCY FACTORS AND REFERENCE DOSES FCR CONTAM NANTS OF CONCERN | DENTIFIED I N THE
BASELI NE RI SK ASSESSMENT.

TABLE 2. CANCER POTENCY FACTCORS & REFERENCE DCSES

CRAL CHRONI C ORAL
CONTAM NANT CPF REFERENCE DOSE  LEVEL OF CONFI DENCE
(M KG DAY) (M3 KG DAY)

ARSEN C 50 1 E-03* NOT

ESTABLI SHED
CYAN DE NONE 2 E-02 MEDI UM
ANTI MONY NONE 4 E-04 LOV
LEAD NONE NONE DEVEL' D NOT

APPLI CABLE
NI TRATE NONE 1 E+00 H GH
NI TRI TE NONE 1 E-01 H GH

* 1 E-03 = 1 X (10-3)

Rl SK CHARACTERI ZATI ON

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE AVERAGE DAILY DOSE W TH THE CANCER POTENCY
FACTOR  THESE R SKS ARE PROBABI LI TI ES THAT ARE CGENERALLY EXPRESSED | N SCI ENTI FI C NOTATION (E. G, 1X (10-6)
OR 1 E-06). AN EXCESS LI FETI ME CANCER RI SK OF 1 E-06 | NDI CATES THAT, AS AN UPPER BOUND, AN | NDI VI DUAL HAS A
ONE I N ONE M LLI ON CHANCE OF DEVELOPI NG CANCER AS A RESULT OF SI TE- RELATED EXPCSURE TO A CARCI NOGEN OVER A
LI FETI ME UNDER THE SPECI FI C EXPOCSURE CONDI TI ONS AT THE SITE. BECAUSE THESE ARE UPPER BOUND ESTI MATES, IT IS
LI KELY THAT THE ACTUAL RI SK IS LESS THAN THE ESTI MATED EXCESS CANCER Rl SK.

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT I N A SI NGLE MEDI UM | S EXPRESSED AS THE
HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE CONTAM NANT CONCENTRATION IN A

d VEN MEDI UM TO THE CONTAM NANT' S REFERENCE DCSE). BY ADDI NG THE HQS FOR ALL CONTAM NANTS WTH N A MEDI UM OR
ACRCSS ALL MEDIA TO WHICH A G VEN PCPULATI ON MAY REASONABLY BE EXPOSED, THE HAZARD | NDEX (H') CAN BE
GENERATED. THE H PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE
CONTAM NANT EXPOSURES W THI N A SI NGLE MEDI UM OR ACRCSS MEDI A

A.  EXCESS LI FETI ME CANCER RI SKS




FUTURE LI FETI ME CANCER ESTI MATES ARE BASED ENTI RELY ON EXPOSURE TO ARSENI C ASSUM NG | NDUSTRI AL SI TE USAGE AND
REASONABLE MAXI MUM EXPCSURE ARSENI C CONCENTRATI ONS. | N ADDI TI ON TO ARSENI C, OTHER CONTAM NANTS AT THE S| LVER
MOUNTAIN M NE SI TE THAT ARE KNOMN OR PRCBABLE HUMAN CARCI NOGENS ARE BERYLLI UM CADM UM CHROM UM NI CKEL, AND
LEAD. HOMNEVER, BERYLLI UM CADM UM CHROM UM AND NI CKEL HAVE ONLY BEEN FOUND TO BE CARCI NOGENI C VI A

I NHALATI ON.  AS STATED ABOVE, | NHALATI ON OF PARTI CULATES AND VOLATILES IS NOT A Sl GNI FI CANT PATHWAY FCR THI S
SI TE. THE CARCINOGEN CI TY OF LEAD COULD NOT BE EVALUATED BECAUSE A CANCER POTENCY FACTOR HAS NOT BEEN

ESTABLI SHED AT THIS TIME. THE CARCI NOGENI C RI SK FROM EXPCSURE TO ARSENI C IS SHOM | N TABLE 3 FOR EACH
EXPOSURE PATHWAY.

B. NONCARCI NOGENI C EFFECTS

RI SKS OF DEVELCPI NG NONCARCI NOGENI C EFFECTS ARE PRESENTED | N TERVB OF A HAZARD QUOTI ENT AND HAZARD | NDEX. | F
THE EXPCSURE |'S EQUAL TO OR LESS THAN THE RFD - A HAZARD QUOTI ENT OF 1.0 OR LESS - THEN ADVERSE EFFECTS ARE
NOT EXPECTED. | F THE HAZARD QUOTI ENT | S GREATER THAN 1.0, THERE I'S AN | NCREASI NG CHANCE THAT ADVERSE EFFECTS
WLL CCCUR  THE HAZARD | NDI CES, SUMMED ACROSS EACH EXPCSURE PATHWAY, ARE SHOMN | N TABLE 3. TABLE 4 SHOAS THE
NONCARCI NOGENI C AND CARCI NOGENI C RI SKS BROKEN DOAN BY CONTAM NANT AND MEDI UM

TABLE 3. CARCI NOGENI C & NONCARCI NOGENI C RI SKS

PATHWAY/ MEDI UM CARCI NOGENI C RI SK- ARSENI C HAZARD | NDEX- ALL SO L
I NGESTI ON 2.3 E-04 2.7 E-01

WATER | NGESTI ON 2.4 E-04 3.1 E+00

DERMAL CONTACT 1.9 E-03 2.2 E+00

PARTI CULATE | NHALATI ON 0.0 E+00 0.0 E+00

VAPCR | NHALATI ON 0.0 E+00 0.0 E+00

TOTAL RI SK 2.3 E-03 5.5

TABLE 4. REASONABLE MAXI MUM EXPCSURE RI SKS BY MEDI UM

A NONCARCI NOGENI C

RFD RATI O
CONTAM NANT WATER saL
ANTI MONY 1. 7E+00 6. 3E- 02
ARSENI C 2. 5E-01 2. 2E+00
BAR UM 4. 7E- 02 6. 3E- 03
BERYLLI UM 5. 1E- 03 4. 2E- 04
CADM UM 9. 8E- 02 2. 5E-02
CHROM UM 1. 1E-01 1. 2E- 02
COPPER 2. 6E- 02 1. 1E-04
CYANI DE 4. 2E-01 3.7-02
FLUORI DE 2. OE- 01 0. OE+00
MANGANESE 3. 6E- 02 1. 6E- 02
MERCURY 5. 7E- 03 5. OE- 03
NI CKEL 3. 3E-02 8. 7E- 03
NI TRATE 0. OE+00 0. 0E+00
NI TRATE 0. 0E+00 0. 0E+00
SELENI UM 2. 2E- 02 1. 7E-03
SI LVER 1. 4E- 02 2. 1E-02
THALLI UM 1. 1E- 02 1. 7E- 02
TIN 9. OE- 04 0. OE+00
VANADI UM 7. 8E-02 1.3-02
ZINC 1. 1E- 02 7. 1E-03
HAZARD | NDEX 3.1 2.4
COVBI NED HAZARD | NDEX 5.5
B:  CARCI NOGEN C (ARSENI C ON\LY)
WATER saL
2. 4E- 04 2. 1E-03

TOTAL RI SK 2. 3E-03



TABLE 5. STOCK TANK DRI NKI NG WATER Rl SKS

NONCARCI NOGENI C RI SKS

COVPOUND HAZARD QUOTI ENT
ANTI MONY 0. OE+00
ARSEN C 1. 6E+00
BARI UM 3. 4E-03
BERYLLI UM 1.7E-03
CADM UM 1. 7E-02
CHROM UM 3. 4E-03
CYANI DE 4. 1E- 03
FLUCRI DE 7. 1E- 05
MANGANESE 2. 0E-04
MERCURY 5. 7E-03
NI CKEL 1.1E-02
SELENI UM 0. OE+00
S| LVER 1. 4E-02
THALLI UM 1.1E-02
TIN 2.9E-04
VANADI UM 2. 4E-03
ZI NC 5. 1E- 04
HAZARD | NDEX = 1. 7E+00

NCONCARCI NOGENI C RI SKS

COVPOUND Rl SK

ARSENI C 1. 6E-03

THE TOTAL NONCARCI NOGENI C HAZARD QUOTI ENT FOR THE WATER IN THE STOCK TANK IS 1.7. ARSENIC, WTH A HAZARD
QUOTI ENT OF 1.6, ACCOUNTS FOR NEARLY ALL OF THIS RISK. THE RI SKS PRESENTED BY THE STOCK TANK ARE SHOM I N
TABLE 5 ABOVE.

OONCLUSI ONS - HUMAN HEALTH RI SKS

AT THE SILVER MOUNTAIN M NE SITE, THE MOST | MPORTANT EXPOSURES ROUTES ARE | NGESTI ON OF AND DERVAL CONTACT
WTH SO L, AND | NGESTI ON CF GROUNDWATER OR SURFACE WATER

USI NG REASONABLE MAXI MUM EXPOSURE ASSUMPTI ONS, ARSENI C, ANTI MONY, AND CYANI DE ARE THE MOST | MPORTANT
CONTAM NANTS | N WATER. NI TRATE/ NI TRI TE AND LEAD WERE EACH PRESENT I N A SI NGLE GROUNDWATER SAMPLE AT
CONCENTRATI ONS ABOVE ESTABLI SHED CRI TERI A, THOUGH THESE SAMPLES NMAY NOT BE REPRESENTATI VE OF OVERALL SITE
CONDI TI ONS. EXPOSURE TO ARSENI C | N WATER COULD RESULT I N AN | NCREASED CANCER RI SK OF 2 | N TEN THOUSAND.
THERE 1S ALSO A RI SK OF NONCARCI NOGENI C EFFECTS, MAINLY NEUROLOG C, LIVER, AND SKI N RELATED, FROM ARSEN C,
CYANI DE AND OTHER CHEM CALS. THE HAZARD QUOTI ENT FOR THESE EFFECTS | S 2. 5.

THE MOST | MPORTANT CONTAM NANT IN SO L IS ARSENIC. EXPOSURE TO SO L COULD RESULT IN AN | NCREASED CANCER RI SK
OF TWDO I N ONE THOUSAND. THE HAZARD | NDEX OF 2.4 | NDI CATES THAT SO L EXPOSURE COULD ALSO RESULT IN A RI SK OF
NONCARCI NOGENI C EFFECTS, PRI NCI PALLY SKIN AND NEUROLGG C

DI SORDERS.

UNCERTAI NTY |'S | NHERENT I N ALL RI SK ASSESSMENTS. THE MAJOR SOURCES COF UNCERTAI NTY I N THE SI LVER MOUNTAI N

M NE RI SK ASSESSMENT ARE TOXI CI TY REFERENCE VALUES, ASSUMED FUTURE LAND USE, THE ACTUAL TOXICI TY/ Rl SK OF THE
DERVAL PATHWAY, AND THE WATER DATA (AS MENTI ONED ABOVE). DUE TO THE UNCERTAI NTY I N THESE AND OTHER AREAS,
CONSERVATI VE ASSUVPTI ONS WERE MADE | N ORDER TO BE PROTECTI VE OF HUMAN HEALTH.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI S SITE, |F NOT ADDRESSED BY | MPLEMENTI NG THE
RESPONSE ACTI ON SELECTED IN TH 'S RECORD CF DECI SI ON, MAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERMENT TO
PUBLI C HEALTH, WELFARE, COR THE ENVI RONMENT.

ENVI RONMVENTAL Rl SKS

THE GREATEST RI SK TO WLDLI FE AND PLANTS APPEARS TO BE FROM THE ARSENI C CONCENTRATIONS IN THE SO LS



SURROUNDI NG THE LEACH HEAP. THESE SO LS ARE CONTAM NATED W TH LEVELS OF ARSENI C TOXI C TO VEGETATI ON AND

RUM NANTS, AND ARE LI KELY TO BE UTI LI ZED BY SAGEBRUSH BI OTA, ALTHOUGH THE AREA | NVOLVED IS SVALL. I N THE
FUTURE, ONCE THE HEAP COVER DETERI CRATES, THERE MAY BE SOVE ACUTE TOXICI TY AT TI MES FROM TEMPORARY PONDI NG OF
LEACHATE. SO LS FROM THE HEAP AND DUMP MAY EXERT THEI R POTENTI AL TOXIC TY | F THEY EROCDE, SPREAD QUT, LEACH,
ETC

THERE |'S NO CURRENT RI SK TO W LDLI FE CR PLANTS FROM GROUNDWATER, AND NO FUTURE RI SK | S ANTI Cl PATED. SURFACE
WATERS, HOWNEVER, ATTRACT W LDLI FE, ENHANCI NG EXPCSURE TO TOXI C LEVELS OF POLLUTANTS W THI N THOSE WATERS. THE
M NE DRAI NAGE TO THE TROUGH W LL PROBABLY CONTI NUE TO BE A SOURCE OF ELEVATED ARSENI C CONCENTRATIONS. TO A
LESSER EXTENT, THE SEEP AREA NMAY CONTI NUE TO BE A SOURCE OF ELEVATED ALUM NUM COPPER, AND LEAD.

#DA
VI1. DESCRI PTI ON OF ALTERNATI VES

THE FEASI BI LI TY STUDY DEVELCPED EI GHT ALTERNATI VES, UTI LI ZI NG A VARI ETY OF TREATMENT, CONTAI NMVENT, AND

DI SPCSAL OPTI ONS, TO REDUCE THE RI SKS REMAI NI NG AT THE SI TE AFTER EARLY | NI TI AL TREATMENT ACTIONS. THE THREE
ALTERNATI VES WH CH BEST MET THE EVALUATI ON CRI TERI A ( PROTECTI VENESS, COST EFFECTI VENESS, COWPLI ANCE W TH
REGULATI ONS) WERE SELECTED FOR DETAI LED ANALYSI S AND ARE DESCRI BED BELOW ALONG W TH THE NO ACTI ON

ALTERNATI VE, WH CH MJUST BE CONSI DERED TO COVPLY WTH THE NCP. AS DI SCUSSED FURTHER I N SECTION X CF TH' S
DOCUMENT, THE PRI MARY APPLI CABLE OR RELEVANT AND APPROPRI ATE REGULATI ONS ARE ACTI ON-SPECI FI C. THERE ARE NO
LOCATI ON- SPECI FI C ARARS FOR THI'S SITE, AND THE SAFE DRI NKI NG WATER ACT STANDARDS ARE THE ONLY POTENTI ALLY
APPLI CABLE ARAR. THE ALTERNATI VES ARE REFERRED TO BY THE NUMBERS ASSI GNED | N THE FEASI BI LI TY STUDY AND
PROPCSED PLAN

ALTERNATI VE 1: NO ACTI ON

TH' S ALTERNATI VE LEAVES THE SI TE AS-1S, WTH NO TREATMENT OR CONTAI NVENT OF CONTAM NATED MATERI ALS AND NO
RESTRI CTI ONS ON SI TE ACCESS. THE LEACH HEAP | S SUBJECTED TO ALL NORVAL WEATHERI NG FORCES AND SEASONAL WATER
RUNCFF.  NO ARARS ARE | NVOKED, AND THUS NONE ARE VI OLATED.

ALTERNATIVE 2: CRADING CLAY/ SO L CAP, | NSTI TUTI ONAL CONTROLS, AND GROUNDWATER MONI TORI NG

TH S ALTERNATI VE CONSI STS OF A SERIES OF ACTI ONS LEADI NG TO CAPPI NG THE LEACH HEAP. FI RST, ALL CONTAM NATED
MATERI ALS ON S| TE ARE CONSCLI DATED ONTO THE LEACH HEAP, W TH SAMPLI NG CONDUCTED TO VERI FY THAT CONTAM NATED
MATERI ALS ARE ADEQUATELY CONSCLI DATED. THESE CONTAM NATED MATERI ALS CONSI ST OF SURFACE SO LS SURRCUNDI NG THE
HEAP THAT CONTAI N CYANI DE AND ELEVATED ARSEN C CONCENTRATI ONS AND APPROXI MATELY 1600 YD3 OF M NERALI ZED M NE
DUWP. THE LEACH HEAP | S THEN GRADED AND CONTQURED TO A SHAPE THAT WLL M N M ZE WATER EROCSI ON CF THE SURFACE
LAYER AND SEASONAL RUNCFF CONTACT W TH THE RESHAPED HEAP. A SO L/ CLAY M XTURE |I'S PLACED AND COWMPACTED OVER
THE GRADED HEAP TO REDUCE | NFI LTRATI ON OF BOTH Al R AND WATER | NTO THE CONTAM NATED MATERI ALS.

BECAUSE THE WASTES AT S| LVER MOUNTAIN M NE ARE SPEC FI CALLY EXEMPT FROM THE RESOURCE CONSERVATI ON & RECOVERY
ACT, THE REMEDY DCES NOT | NVOLVE THE DI SPCSAL OF RCRA- REGULATED WASTE, AND RCRA LAND DI SPCSAL RESTRI CTI ONS
AND SUBTI TLE C CLOSURE STANDARDS ARE NOT APPLI CABLE. THE WASHI NGTON STATE DANGEROUS WASTE ACT DCES REGULATE
CERTAI N WASTES CONTAI Nl NG CONCENTRATI ONS OF ARSENI C GREATER THAN 100 MJ KG | F THE WASTE WAS CGENERATED AFTER
1981. BECAUSE THE WASTE AT THE SI TE WAS GENERATED PRI OR TO TH S DATE, THE STATE DANGEROUS WASTE RULES ARE
NOT APPLI CABLE, HONEVER, THEY HAVE BEEN DETERM NED TO BE RELEVANT AND APPRCPRI ATE TO THE TYPE OF WASTE BEI NG
MANAGED.

THE CAP WLL BE DESI GNED AND CONSTRUCTED TO PROMOTE DRAI NAGE, M NI M ZE ERCSI ON CF THE COVER, AND PROVI DE
LONG TERM M NI M ZATI ON CF M GRATI ON CF LI QUI DS THROUGH THE UNDERLYI NG CONTAM NATED MATERI ALS. BECAUSE MEAN
ANNUAL PRECI PI TATION IS ONLY 11.4 I NCHES PER YEAR, THE CAP IS EXPECTED TO READI LY MEET OR EXCEED THESE
PERFORVANCE CRI TERIA.  LONG TERM OPERATI ON AND MAI NTENANCE W LL BE CONDUCTED TO MONI TOR THE GROUNDWATER
ARQUND THE SI TE AND TO ENSURE THE I NTEGRI TY OF THE CAP.

GROUNDWATER SAMPLI NG |'S CONDUCTED FOR FI VE YEARS CR MORE TO VERI FY WHETHER CONTAM NANTS ARE M GRATING  AS AN
ADDED PRECAUTI ON, A RESTRI CTI ON OR NOTI CE NOT' TO DI STURB THE CAP SHALL BE PLACED ON THE DEED FOR THE Sl TE,
AND A FENCE W TH APPROPRI ATE WARNI NG SI GNS | S CONSTRUCTED AROUND THE SITE TO LIM T ACCESS. THE COMUN TY IS
PROVI DED NOTI CE OF GROUNDWATER SAMPLI NG ACTI VI TI ES, SAMPLI NG RESULTS, AND THE POTENTI AL FCR CONTAM NATI ON OF
THE LOWMYI ELD AQUI FER UNDER THE SI TE.

TH' S ALTERNATI VE DCES NOT COWPLETELY ELI M NATE THE PROBLEM CF THE REMAI NI NG CYAN DE AND TOXI C METALS

M GRATI NG FROM THE LEACH HEAP, BUT IT DCES M NIM ZE THESE PROBLEMS BY SH ELDI NG THE CONTAM NATED MATERI ALS
FROM THE CONDI TI ONS THAT PROMOTE M GRATI ON CF ARSENI C AND CYANI DE. THE CAP Sl GNI FI CANTLY REDUCES NATURAL

OXl DATI ON OF THE METAL SULFI DES AND THE REVAI NI NG CYANI DE COMPOUNDS AND ELI M NATES CASUAL CONTACT W TH THE
CONTAM NATED MATERI ALS BY HUMANS AND ANI MALS.  FUTURE DI STURBANCE OF THE CAP | S M NI M ZED BY THE FENCI NG AND
DEED RESTRI CTI ONS PLACED ON THE SI TE.



ARARS FOR THI S ALTERNATI VE | NCLUDE OCCUPATI ONAL HEALTH AND SAFETY ADM NI STRATI ON (OSHA) REGULATI ONS ON WORKER
SAFETY, CLEAN AIR ACT (CAA) EM SSI ON STANDARDS DURI NG | MPLEMENTATI ON, WASHI NGTON STATE DANGERQUS WASTE
REGULATI ONS ON CAPPI NG, NMAXI MUM CONTAM NANT LEVELS (MCLS) FOR GROUNDWATER PROTECTI ON, AND THE STATE' S M NI MUM
STANDARDS FOR CONSTRUCTI ON AND NMAI NTENANCE OF WELLS.

CONSTRUCTI ON CF THE CAP SHOULD TAKE 2-3 MONTHS. CPERATI ON AND NMAI NTENANCE (CG&M REQUI REMENTS | NCLUDE
SEM - ANNUAL GROUNDWATER SAMPLI NG AND YEARLY | NSPECTI ONS OF THE SITE TO MONI TOR THE CONDI TI ON OF THE CAP. THE
PRESENT VALUE COST, | NCLUDI NG CONSTRUCTI ON AND O%M | S ESTI MATED AT $635, 600.

ALTERNATI VE 6: REMOVAL AND CONTI NUCUS RI NSE TO TREAT FOR CYANI DE, FINE SOLI DS TO RESOURCE CONSERVATI ON AND
RECOVERY ACT (RCRA) DI SPOSAL TO REMOVE ARSENI C

THE MAJOR FEATURE CF THI S ALTERNATI VE |'S THE ADDI TI ONAL TREATMENT OF APPROXI MATELY 5740 YD3 OF HEAP, M NE
DUMP, AND SO L TO DESTROY THE RENMAI NI NG CYANI DE AND REMOVE THE MORE MBI LE ARSENIC.  THE MATERIAL | S MOVED TO
A TROWEL WHERE I T IS RINSED W TH WATER ( TO REMOVE THE CYAN DE AND WATER- SOLUBLE METALS) AND SI ZED TO REMOVE
THE FI NER SOLI DS. OVERSI ZED SCLI DS ARE ALLONED TO DRAIN AND THEN ARE LEFT ON THE SITE | F THEY MEET TREATMENT
STANDARDS OF 200 MY KG ARSENI C AND 95 ME KG CYANI DE (SEE TABLE 6 BELOW. THE FINE SOLI DS ARE FURTHER
DEWATERED AND THEN TRANSPORTED TO A LANDFI LL THAT MEETS RCRA REQUI REMENTS.

TREATABI LI TY TESTS ARE NEEDED TO DETERM NE THE PROPER CPERATI NG CONDI TI ONS FOR MEETI NG THE ARSENI C AND

CYANI DE TREATMENT STANDARDS. | T IS DOUBTFUL THAT THI S ALTERNATI VE CAN MEET THE ARSEN C STANDARD CF 200

MZ KG BECAUSE | T WLL NOT REMOVE THE ARSENI C THAT | S PRESENT IN THE TI GATLY BOUND SULFI DE M NERAL FORM  THE
ARSENNC IN TH'S FORM IS NOI' MOBI LE NOW BUT I T WLL SLOAY OXI DI ZE AND BECOVE AVAI LABLE TO THE ENVI RONVENT
OVER TI ME.

THE R NSATE | S PROCESSED TO DESTROY THE CYAN DE AND REMOVE THE SOLUBLE METAL CONTAM NANTS BY PRECI PI TATI ON.
TREATED RI NSATE WOULD BE RELEASED TO THE GROUND | F I T MEETS STATE LAND APPLI CATI ON DI SCHARGE LIM TS, THE

DI SCHARCE OF TREATED RI NSATE | S REGULATED UNDER THE STATE WATER PCLLUTI ON CONTRCL ACT ( RCW 90-48), ALTHOUGH
NO DI SCHARGE LIM TS SPECI FI C TO TH S PRQJECT HAVE BEEN SET BY THE STATE. THE VOLUME OF RI NSE WATER GENERATED
I'S ESTI MATED TO BE 400 GAL/HR  THE METAL- CONTAI NI NG SLUDGE GENERATED BY THE RI NSATE TREATMENT | S DI SPCSED OF
AT A HAZARDOUS WASTE FACILITY, I N ACCORDANCE W TH RESOURCE CONSERVATI ON AND RECOVERY ACT ( RCRA) REGULATI ONS.

ARARS | NCLUDE THE CSHA AND CAA REQUI REMENTS AS UNDER ALTERNATI VE 2, AND SEVERAL STATE OF WASH NGTON WATER
QUALI TY REGULATI ONS, | NCLUDI NG THE STATE WATER PCLLUTI ON CONTROL ACT AND THE STATE WASTE DI SCHARCE PERM T
PROGRAM ( ALTHOUGH NO PERM TS ARE REQUI RED FOR ON-SI TE ACTIVITIES) .

NO GROUNDWATER MONI TORI NG OR | NSTI TUTI ONAL CONTROLS ARE | NCLUDED IN TH S ALTERNATI VE. THE ESTI MATED TI ME
REQUI RED FOR | MPLEMENTATI ON IS ONE YEAR  NEI THER O&M NCR MONI TORI NG | S ANTI Cl PATED I N THE COST CALCULATI ON.
HONEVER, BOTH GROUNDWATER MONI TORI NG AND CAPPI NG MAY BE NEEDED | F TREATABI LI TY STUDY RESULTS SHOW THAT
HEALTH BASED RI SK LEVELS CANNOT BE MET THROUGH TREATMENT. ESTI MATED PRESENT WORTH COSTS ARE $1.2 M LLION

ALTERNATIVE 7: OFFSI TE RCRA DI SPOSAL

THE MAJOR FEATURES OF THI S ALTERNATI VE ARE THE EXCAVATI ON, TRANSPORT, AND DI SPOSAL OF APPROXI MATELY 5740 YD3
OF CONTAM NATED MATERI ALS (LEACH HEAP, M NERALIZED M NE DUMP, AND SURRCUNDI NG SO L). THE CONTAM NATED
MATERI ALS ARE HAULED | N APPROPRI ATELY CONTRCLLED TRUCKS TO AN EXI STI NG RCRA LANDFI LL. AFTER DI SPCSAL, THE
SI TE NO LONGER HAS ANY CONTAM NATED MATERI ALS STORED ON I T, AND THERE | S NO NEED TO RESTRI CT SI TE ENTRY AND
FUTURE USE. BECAUSE THE LOWYI ELD AQU FER | S AFFECTED BY NATURALLY OCCURRI NG ARSENI C | N THE BEDROCK, THE
COVWUNI TY WLL BE PROVI DED NOTI CE OF THE POSSI BI LI TY OF GROUNDWATER CONTAM NATI ON.

ARARS | NCLUDE THE STATE DANGERQUS WASTE REGULATI ONS FOR TRANSPORTATI ON AND DI SPCSAL OF HAZARDQUS WASTES; THE
CAA AND OSHA REGULATI ONS AGAI N APPLY DURI NG | MPLEMENTATI ON. | MPLEMENTATI ON TI ME FOR TH' S ALTERNATI VE | S 2-3
MONTHS. NO O&%M MONI TORI NG, OR | NSTI TUTI ONAL CONTROLS ARE REQUI RED. DI SPOSAL COSTS ARE ESTI MATED AT $1. 4

M LLI ON.

#SCA
VI11. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

EACH OF THE FOUR ALTERNATI VES DESCRI BED | N THE PRECEDI NG SECTI ON WAS EVALUATED ACCORDI NG TO THE FOLLOWN NG
N NE CRI TERI A

THRESHOLD CRI TERI A

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT:  WHETHER OR NOT' THE REMEDY PROVI DES ADEQUATE
PROTECTI ON OR DESCRI BES THE MECHANI SM5 FOR CONTROLLI NG RI SK FCR THE DI FFERENT EXPOSURE PATHWAYS.



2.  COWPLI ANCE WTH ARARS: WHETHER OR NOT THE REMEDY ENSURES COVPLI ANCE W TH APPLI CABLE CR RELEVANT AND
APPROPRI ATE REQUI REMENTS OF OTHER FEDERAL AND STATE ENVI RONVENTAL STANDARDS CR STATUTES.

PRI MVARY BALANCI NG CRI TERI A

3. LONG TERM EFFECTI VENESS AND PERVANENCE: THE ABILITY OF THE REMEDY TO PROVI DE PROTECTI ON AND REDUCE
RI SKS TO HEALTH AND THE ENVI RONVENT AFTER CLEANUP GOALS HAVE BEEN MET.

4. REDUCTION OF TOXICI TY, MBILITY, OR VOLUVE THROUGH TREATMENT: THE ANTI Cl PATED EFFECTI VENESS OF
TREATMENT TECHNOLOGQ ES USED.

5. SHORT- TERM EFFECTI VENESS: THE SPEED W TH WHI CH THE REMEDY ACH EVES PROTECTI ON, AS WELL AS ANY ADVERSE
EFFECTS WHICH | T MAY CREATE DURI NG CONSTRUCTI ON AND | MPLEMVENTATI ON.

6. | MPLEMENTABI LI TY: THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY CF THE REMEDY.

7. COST: | NCLUDES CAPI TAL AND O8%M COSTS.

MODI FYING CRITERI A

8. STATE ACCEPTANCE: WHETHER THE STATE CONCURS W TH OR CPPOSES THE REMEDY.

9. COWUN TY ACCEPTANCE: WHETHER OR NOT' THE REMEDY | S ACCEPTABLE TO THE COMMUNI TY, AND HOW I T ADDRESSES
THEI R CONTI NUI NG CONCERNS ABQUT THE SI TE.

THE FOLLOW NG SECTI ON DESCRI BES HOW EACH ALTERNATI VE MEETS THE VARI QUS CRI TERI A.

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

THE OFFSI TE DI SPOSAL OPTI ON AFFCRDS THE STRONGEST MEASURE OF PROTECTI ON AT THE SITE, | N THAT THE CONTAM NATED
MATERI ALS ARE COVPLETELY REMOVED FROM THE SI TE. ONCE THE MATERI ALS ARE REMOVED, THERE WLL BE NO

RESTRI CTI ONS ON ACTIVITIES AT THE SITE. HOMNEVER D SPOSAL AT ANOTHER FACI LI TY MERELY MOVES THE RI SK FROM ONE
SI TE TO ANOTHER ~ SOVE POTENTI AL FOR GROUNDWATER CONTAM NATI ON REVAI NS AT THE SI TE DUE TO NATURALLY OCCURRI NG
ARSENI C | N THE BEDROCK.

THE CAPPI NG ALTERNATI VE PREVENTS DI RECT CONTACT W TH THE CONTAM NATED MATERI ALS, BY MEANS OF BOTH THE CAP
| TSELF AND THE FENCE ERECTED ARCUND THE HEAP. THERE STILL REMAINS A SMALL POTENTI AL FOR ARSENI C AND THE
REMAI NI NG CYANI DE TO M3BI LI ZE AND ENTER THE GROUND UNDER THE CAPPED HEAP; HOWNEVER, THE CAP SHOULD M NI M ZE
THAT POTENTI AL BY M NI M ZI NG CONTACT CF AlR AND WATER W TH THE CONTAM NATED MATERI ALS. GROUNDWATER

MONI TORI NG AND CONTI NGENT GROUNDWATER TREATMENT | NCLUDED I N TH S ALTERNATI VE WLL ASSURE THAT | T REMAI NS
PROTECTI VE.

THE TREATMENT ALTERNATI VE PROVI DES A GOOD MEASURE OF PROTECTI ON, BECAUSE ALL OF THE CONTAM NATED NMATERI AL
WLL BE WASHED AND THE MORE MOBI LE ARSENIC | N THE FI NE MATERI ALS WLL BE REMOVED AND DI SPCSED CFFSI TE.
HOMNEVER, THE WASHED COARSE MATERI AL, VWH CH WLL REMAIN ONSITE, WLL STILL CONTAI N ARSEN G BEARI NG SULFI DE
M NERALS. THE ARSENIC IN TH'S FORM HAS A LON MOBI LI TY, BUT OVER TI ME THE SULFI DE M NERALS W LL OXl DI ZE AND
THE ARSENI C W LL BECOMVE AVAI LABLE TO THE ENVI RONMENT.  DEPENDI NG ON TREATMENT RESULTS (WHETHER HEALTH- BASED
LEVELS CAN BE ACH EVED), CAPPI NG AND GRCUNDWATER MONI TORI NG MAY HAVE TO BE ADDED TO THI S ALTERNATI VE.

THE NO ACTI ON ALTERNATI VE DCES NOT PROTECT HUVAN HEALTH CR THE ENVI RONVENT. HUVANS AND ANI MALS CAN COME | N
CONTACT WTH THE CONTAM NATED NMATERI ALS, AND POTENTI ALLY HARMFUL LEACHATE COULD ACCUMULATE | N THE CATCHVENT
POND DOMSLCPE FROM THE LEACH HEAP DURI NG WET PERI ODS OF THE YEAR, AS THE EXI STI NG COVER DETERI CRATES FROM
NATURAL VWEATHERI NG

SI NCE THE NO ACTI ON ALTERNATI VE FAI LS TO MEET TH S THRESHOLD CRITERION, I T WLL NOT BE CONSI DERED FURTHER | N
TH S ANALYSI S.

COVPLI ANCE W TH ARARS

THE CAPPI NG AND OFFSI TE DI SPCSAL ALTERNATI VES MEET ALL ARARS. THE TREATMENT ALTERNATI VE CAN BE DESI GNED TO
MEET ARARS, BUT SOVE DI FFI CULTY MAY ARI SE DUE TO WASHI NGTON STATE REGULATI ONS GOVERNI NG WASTEWATER. | F

RI NSATE TREATMENT OPERATI ONS CANNOT BE DESI GNED TO MEET STATE STANDARDS, THE WASTEWATER M GHT HAVE TO BE
TRANSPORTED A M NIMUM CF 30 M LES TO A POTW FCR TREATMENT.

LONG TERM EFFECTI VENESS AND PERVANENCE

OFFSI TE DI SPOSAL OF THE CONTAM NATED MATERI ALS ELI M NATES THE LONG TERM RI SKS ASSOCI ATED WTH THE SITE. NO



I NSTI TUTI ONAL BARRI ERS OR RESTRI CTI ONS ARE PLACED ON THE SI TE AND THERE | S NO NEED FOR ANY | NSPECTI QN,
REPAI R, OR MAI NTENANCE ACTIVITIES. SOME POTENTI AL FOR GROUNDWATER CONTAM NATI ON REMAI NS AT THE SI TE DUE TO
NATURALLY OCCURRI NG ARSENI C I N THE BEDROCK.

THE CAPPI NG ALTERNATI VE | S H GHLY RELI ABLE AND EFFECTI VE. DUE TO THE DRY CLI MATE I N THE AREA, THE NEED FCR
MAJOR REPAIRS CF THE CAP DURI NG | TS 30- YEAR DESIGN LI FE I'S CONSI DERED VERY LON A NOTICE CR RESTRICTION I N
THE DEED TO THE PRCPERTY SHOULD RESTRI CT FUTURE OMNERS FROM DI STURBI NG THE CAP.

THE TREATMENT ALTERNATI VE HAS, | N THEORY, A H GH LEVEL CF LONG TERM EFFECTI VENESS. THE WASHED MATERI ALS LEFT
ONSI TE ARE FREE FROM CYANI DE AND SOLUBLE- METAL CONTAM NANTS.  WHILE TH S TECHNCLOGY IS NOT NEW I TS

EFFECTI VENESS | N MEETI NG THE ARSENI C TREATMENT STANDARD | S NOT KNOM. THE ARSENI C REMAI NI NG I N THE CLEANED
MATERIALS IS IN THE FORM OF LOW MOBI LI TY SULFI DE M NERALS THAT UNDERGO SLOW OXI DATION.  OVER TI ME THE ARSEN C
WOULD BECOVE MORE MOBI LE DUE TO NATURAL WEATHERI NG CONDI TI ONS. NO | NSTI TUTI ONAL CONTRCLS OR BARRI ERS ARE

I NCLUDED, BUT | F TREATABI LI TY STUDI ES | NDI CATED THE NEED, CAPPI NG AND GRCUNDWATER MONI TORI NG W LL BE ADDED TO
TH S ALTERNATI VE.

REDUCTI ON OF CONTAM NANT MOBILITY, TOXIC TY, OR VOLUME

EARLY TREATMENT ACTI ONS SI GNI FI CANTLY REDUCED THE CONCENTRATI ON OF CYANI DE | N THE LEACH HEAP. FURTHER
TREATMENT OF THE LEACH HEAP WOULD REDUCE THE TOXI G TY AND SOVEWHAT REDUCE THE VOLUME OF THE WASHED MATERI ALS
TO BE LEFT ONSITE. CYAN DE AND SOLUBLE- METAL CONTAM NANTS ARE WASHED FROM THE CONTAM NATED MATERI AL, AND THE
RI NSATE |'S SUBSEQUENTLY TREATED TO DESTROY AND PRECI Pl TATE THE CONTAM NANTS. THE PRI NCl PAL THREAT, ARSEN C,
I'S PARTI ALLY REMOVED ( RATHER THAN TREATED) THROUGH Sl ZI NG OPERATI ONS THAT SEPARATE OUT THE FI NE MATERI ALS.
PRECI PI TATED SLUDGE AND FI NE SCLI DS ARE DI SPOCSED AT A HAZARDQUS WASTE SITE.  ARSENIC IN THE FORM CF SULFI DE
M NERALS REMAINS | N THE WASHED MATERI ALS, BUT | T HAS VERY LOW MBI LI TY.

CAPPI NG THE HEAP GREATLY REDUCES THE POTENTI AL FCR THE CONTAM NANTS TO MOVE | NTO THE ENVI RONMENT, BECAUSE | T
ELI M NATES W ND AND WATER ERCSI ON. CAPPI NG M NI M ZES WATER AND Al R | NFI LTRATI ON | NTO THE HEAP, THUS LI M TI NG
THE NATURAL OXI DATI ON RATE OF THE METAL SULFI DES AND THE CYANI DE AND METAL COMPLEXES; THI S I N TURN

SI GNI FI CANTLY REDUCES THE POTENTI AL FOR CONTAM NANT MOBI LI TY. CAPPI NG SLOAS THE NATURAL DEGRADATI ON CF

CYANI DE. TH S ALTERNATI VE DOES NOT REDUCE THE VOLUME OF CONTAM NATED NATERI ALS.

DI SPOSAL OF THE MATERI ALS AT A HAZARDOUS WASTE LANDFI LL DOES NOT REDUCE ElI THER THE TOXICI TY OR THE VOLUME OF
THE CONTAM NANTS. PLACEMENT OF THE CONTAM NATED MATERI ALS | N A PROPERLY CONSTRUCTED RCRA LANDFI LL SHOULD
REDUCE THE MCBI LI TY OF THE CONTAM NANTS | NTO THE ENVI RONVENT.

SHORT- TERM EFFECTI VENESS

THE CAPPI NG ALTERNATI VE HAS THE H GHEST SHORT- TERM EFFECTI VENESS, AS I T TAKES ONLY 2-3 MONTHS TO | MPLEMENT
AND | N\VOLVES THE LEAST MOVEMENT OF CONTAM NATED MATERI ALS.  WORKER SAFETY | S ASSURED THROUGH VETTI NG THE
CONTAM NATED MATERI ALS TO CONTROL BLOW NG DUST, AND TAKI NG OTHER ROUTI NE SAFETY MEASURES TO PREVENT EXPOSURE
TO CONTAM NATED NMATERI AL.

OFFSI TE DI SPOSAL ALSO TAKES 2-3 MONTHS AND REQUI RES SAFETY PRECAUTI ONS DURI NG THE REMOVAL OF THE LEACH HEAP
MATERI ALS. NMATERI ALS ARE HAULED TO THE LANDFILL I N APPROPRI ATELY SEALED AND LABELED TRUCKS TO M NI M ZE THE
RI SK OF HUMAN CONTACT W TH THE CONTAM NANTS.

THE TREATMENT ALTERNATI VE REQUI RES ABQUT A YEAR S WORK.  SAFETY CLOTH NG AND EQUI PMENT ARE REQUI RED TO ASSURE
WORKER SAFETY, AND PRECAUTI ONS ARE TAKEN WHEN MATERI ALS ARE HAULED CFFSI TE, AS I N THE ABOVE ALTERNATIVE. TH S
ALTERNATI VE HAS THE LOAEST SHORT- TERM EFFECTI VENESS BECAUSE THE LI KELI HOOD OF CONTAM NATED MATERI ALS BECOM NG
Al RBORNE DURI NG SI ZI NG OPERATIONS |'S VERY H GH.

| MPLEMENTABI LI TY

OFFSI TE LANDFI LLING | S EASY TO | MPLEMENT.  LQADI NG HAULI NG AND LONG TERM DI SPCSAL SERVI CES ARE READI LY
AVAI LABLE, AND LANDFI LL CAPACI TY DCES NOT POSE A PROBLEM NO FUTURE SI TE REMEDI ATION OR MONNTORING | S
REQUI RED. SOVE POTENTI AL FOR GROUNDWATER CONTAM NATI ON REMAI NS AT THE SI TE DUE TO NATURALLY OCCURRI NG
ARSENI C | N THE BEDROCK.

CAPPING | S ALSO EASILY | MPLEMENTED. THE TECHNOLOGY TO CONSTRUCT THE ALTERNATIVE | S VELL DEVELOPED AND THE
MEANS TO PERFCRM MAI NTENANCE FUNCTI ONS ON THE CAP AND MONI TOR THE EFFECTI VENESS OF THE REMEDI AL ACTI ON ARE
AVAI LABLE.

TREATMENT | S LESS | MPLEVMENTABLE. THE TECHNOLOG ES TO WASH AND Sl ZE THE CONTAM NATED MATERI ALS AND TO TREAT
THE RI NSATE ARE GENERALLY PROVEN, AND THE AVAI LABI LI TY OF EQU PVMENT AND TECHNI CAL PERSONNEL SHCOULD BE GOCD.
HONEVER, TREATABI LI TY TESTS ARE REQUI RED TO DETERM NE HOW EFFECTI VE THI S ALTERNATI VE W LL BE | N REDUCI NG

ARSENI C CONCENTRATIONS. | T |'S DOUBTFUL THAT TREATMENT/ REMOVAL OF FI NES COULD REDUCE THE ARSENI C PRESENT | N



THE SULFI DE M NERAL FORM TO THE CLEANUP STANDARD OF 200 MJ KG (SEE TABLE 6 BELOW. |N ADDITION, THE ARARS
FOR TH S ALTERNATI VE M GHT NECESSI TATE DI SPOSAL OF WASTEWATER OFF- SI TE, MAKI NG | MPLEMENTATI ON MCRE DI FFI CULT
THAN ORI G NALLY PLANNED. UNDER TH S ALTERNATI VE, THE SI TE REQUI RES NO FUTURE MONI TORING BUT | F TREATABI LI TY
STUDI ES | NDI CATED THE NEED, CAPPI NG AND GROUNDWATER MONI TORI NG W LL BE ADDED TO TH S ALTERNATI VE.

CosT

THE CAPPI NG ALTERNATI VE HAS AN ESTI MATED CAPI TAL COST OF $370, 360 AND ANNUAL Q&M COSTS COF $39, 650. THE
PRESENT VALUE, BASED ON A 30- YEAR PERI D FOR SITE ACTIVITIES, |S $635, 600.

CAPI TAL COSTS FOR THE TREATMENT ALTERNATI VE ARE ESTI MATED AT $855, 290, AND PRESENT WORTH AT $1.2 MLLION. NO
MONI TORI NG CR MAI NTENANCE COSTS ARE | NCLUDED.

OFFSI TE DI SPCSAL WOULD COST AN ESTI MATED $1.4 M LLI ON

STATE ACCEPTANCE

THE WASHI NGTON STATE DEPARTMENT OF ECOLOGY HAS G VEN VERBAL APPROVAL COF ALTERNATE 2, CAPPI NG

COVMUNI TY ACCEPTANCE

TWD COMMVENTCORS SUGGESTED USI NG AN ALTERNATI VE OTHER THAN THE SELECTED CAPPI NG ALTERNATI VE. COVWMUNI TY
INTEREST IN THE SITE | S GENERALLY LON A TOTAL OF THREE PRI VATE C TI ZENS AND ONE LOCAL OFFI CI AL COMVENTED ON
THE PROPCSED PLAN. TWD FAVORED A CAPPI NG OPTI ON, THE OFFI CI AL FAVORED TAKI NG NO ACTI ON, AND THE OTHER Cl Tl ZEN
GAVE NO CPINFON.  ALL PUBLI C COMVENTS ARE SHOM I N SECTION XI OF THI S DOCUMENT, THE " RESPONSI VENESS SUMVARY. "

#SR
I X THE SELECTED REMEDY

THE SELECTED REMEDY |'S ALTERNATI VE 2 ( GRADI NG AND CAPPI NG THE LEACH HEAP; | NSTI TUTI ONAL CONTRCLS; AND
GROUNDWATER MONI TORING .  EPA AND THE STATE OF WASHI NGTON AGREE THAT TH S ALTERNATI VE BEST MEETS THE
SELECTION CRITERIA. A MORE DETAI LED DESCRI PTI ON CF THE COVWONENTS OF THE REMEDY FOLLOWS.

CONSOLI DATI ON AND GRADI NG

ALL CONTAM NATED SO LS AND M NE DUWP MATERI AL W LL BE CONSCLI DATED W TH THE LEACH HEAP, GRADED, AND CONTOURED
TO A SHAPE THAT WLL M N M ZE WATER | NFI LTRATI ON.  LOCATI ONS WHI CH M GHT | NCLUDE SUCH MATERI ALS | NCLUDE THE

M NE DUMP AREAS AND SURFACE SO LS AROUND THE LEACH HEAP. THI S WORK W LL BE ACCOVPLI SHED USI NG CONVENTI ONAL
EARTH MOVI NG EQUI PMENT.  SAMPLES W LL BE COLLECTED AFTER CONTAM NATED MATERI ALS HAVE BEEN CONSCLI DATED TO

VERI FY THAT ALL MATERI AL CONTAM NATED W TH CONCENTRATI ONS OF ARSENI C GREATER THAN 200 MF KG CR CYANI DE
GREATER THAN 95 M& KG | S MADE PART OF THE HEAP. THE RATI ONALE FOR THESE CLEANUP STANDARDS ARE SHOM I N TABLE
6 BELOW

TABLE 6. CLEANUP STANDARDS FCR LEACH HEAP, M NE DUWP, AND SO L

CONCENTRATI ON
CONSTI TUENT AT SITE STANDARD RATI ONALE

ARSENI C 274 MG KG MAX 200 MY KG  HAZARD | NDEX = 1.0
CANCER RI SK = (10-4)

CYAN DE 101 MF KG MAX 95 MJ KG HAZARD | NDEX = 0.1

CAPPI NG

CAPPING | S THE MOST | MPORTANT COVPONENT CF THI S REMEDY I N TERVS OF PREVENTI NG CONTAM NANT M GRATION.  FI VE
TYPES OF CAPS WERE EVALUATED I N THE FEASI BI LI TY STUDY; THE SO L/ CLAY TYPE WAS SELECTED BECAUSE | T WAS AS
PROTECTI VE AS ANY OTHER EVALUATED, AND I T WAS THE MOST COST EFFECTIVE. THE REMEDI AL DESI GN WORK W LL | NCLUDE
DESI GNI NG A SPECI FI C CAP TO MEET THE FOLLON NG CRI TERI A:  PROMOTE DRAI NAGE, M NI M ZE ERCSI ON OF THE COVER,
AND PROVI DE LONG TERM M NI M ZATI ON OF M GRATI ON OF LI QUI DS THROUGH THE UNDERLYI NG CONTAM NATED MATERI ALS.

MNE ADI T AND STOCK TANK




THE ENTRANCE TO THE M NE WLL BE PLUGGED USI NG CONVENTI ONAL TECHNI QUES | N ORDER TO PROTECT PUBLI C SAFETY,
PARTI CULARLY THE CURI QUS VI SI TOR WHO MAY ENTER THE M NE. THE PI PE THAT NOW CARRI ES M NE DRAI NACE WATER TO
THE STOCK TANK WLL BE REMOVED. A NEWWELL WLL BE I NSTALLED ON THE LAND OMER S PRCPERTY I N THE HORSE
SPRI NGS COULEE AQUI FER TO REPLACE THE STOCK TANK AS AN ANI MAL WATER SUPPLY.

I NSTI TUTI ONAL CONTROLS

THE SI TE WLL BE FENCED TO PREVENT PECPLE AND AN MALS FROM DI STURBI NG THE CAP AND EXI STI NG MONI TORI NG VEELLS.
A RESTRI CTI ON OR NOTI CE WLL BE PLACED ON THE DEED TO THE PROPERTY WH CH RESTRI CTS FUTURE DI STURBANCE OF THE
CAP. THE COWUNI TY WLL BE PROVI DED NOTI CE OF SAMPLI NG OF THE LOWYI ELD AQUI FER UNDER THE SI TE, THE SAMPLI NG
RESULTS, AND THE POTENTI AL FOR CONTAM NATI ON, | NCLUDI NG THAT FROM NATURALLY OCCURRI NG ARSENI C I N THE BEDROCK.

GROUNDWATER MONI TORI NG

A GROUNDWATER MONI TORI NG PROGRAM W LL BE | MPLEMENTED TO VERI FY CONCENTRATI ONS OF POTENTI AL CONTAM NANTS, BOTH
SPATI ALLY AND TEMPCRALLY. DURI NG THE REMEDI AL | NVESTI GATI ON, GROUNDWATER CONCENTRATI ONS OF CONTAM NANTS
EXCEEDED HUVAN HEALTH BASED STANDARDS ON A SPORADI C BASI S. A GROUNDWATER MONI TORI NG PROGRAM TO MEET THE
OBJECTI VE OF DETECTI NG AND VERI FYI NG THE EXTENT CF CONTAM NATI ON WOULD BE CONDUCTED | N TWD STAGES:

STAGE 1. EXISTING WELLS WLL BE SAMPLED ON A QUARTERLY BASI S FOR TWD YEARS FCR SELECTED PARAMETERS TO VERI FY
ANY CHANGES | N CONTAM NANTS OF CONCERN AT THE SITE, AND WHETHER THEY OCCUR AT CONCENTRATI ONS ABOVE CLEANUP
STANDARDS. ALL EXI STI NG WELLS WLL BE USED IN THE VERI FI CATI ON ANALYSI S FOR CYANI DE, NI TRATE, AND NI TRI TE,
VWH CH ARE THE GROUNDWATER CONTAM NANTS THAT ORI G NATE ONLY IN THE HEAP. THE OTHER CONTAM NANTS OF CONCERN,
ARSENI C, ANTI MONY, AND LEAD, HAVE A PROBABLE MAJOR SOURCE | N BEDROCK AND WOULD THEREFORE BE VERI Fl ED
PRIMARILY IN WELL 3, WHI CH SHOULD HAVE THE LEAST BEDROCK | NFLUENCE AMONG EXI STI NG VELLS. | F ELEVATED LEVELS
OF CONTAM NANTS ARE NOT DETECTED, SAMPLI NG FREQUENCY W LL BE DECREASED TO SEM - ANNUALLY.

| F ELEVATED LEVELS OF CONTAM NANTS ARE DETECTED AND VERI FI ED, A MORE EXTENSI VE MONI TORI NG SYSTEM W LL BE
ESTABLI SHED | N STAGE 2 TO MONI TOR CONTAM NATI ON AT THE PO NT OF COVPLI ANCE AND TO CLARI FY THE NATURAL BEDROCK
COVPONENT OF CONTAM NATI ON I N RELATI ON TO CONTAM NATI ON COM NG FROM ON- SI TE SOQURCES. | F ELEVATED LEVELS OF
CONTAM NANTS ARE NOT VERI FI ED, STAGE 2 WLL NOT BE NEEDED ElI THER FOR VERI FI CATI ON OF CONTAM NATI ON OR FOR
COWVPLI ANCE MONI TORI NG THE SELECTED PARAMETERS AND THE STANDARD ( ACCEPTABLE CONCENTRATI ON) FOR EACH ARE
SHOM I N TABLE 7 BELOW

STAGE 2. THE MORE EXTENS|I VE MONI TORI NG SYSTEM W LL | NCLUDE THE FOUR EXI STI NG MONI TORI NG VEELLS, THREE
ADDI TI ONAL DOANGRADI ENT WELLS, ONE ADDI TI ONAL UPGRADI ENT WELL, AND A CONTI NGENCY FOR A FOURTH ADDI Tl ONAL
DOMNGRADI ENT WELL | F REQUI RED TO ADEQUATELY SPAN THE FLOW PATH OF GROUNDWATER AT THE PO NT OF COVPLI ANCE.
TWDO OF THE DOMANGRADI ENT WELLS W LL BE | NSTALLED AT THE PO NT OF COWPLI ANCE ESTABLI SHED I N THE WESTERN MARG N
OF THE HORSE SPRINGS COULEE AQUI FER A THI RD DONNGRADI ENT WELL AND AN UPGRADI ENT WELL WLL BE | NSTALLED TO
PROVI DE AN ADEQUATE TWO- DI MENSI ONAL  ARRAY CF MONI TORI NG PO NTS TO VERI FY THE DI RECTI ON OF FLOW

TABLE 7. CROUNDWATER PARAMETERS & STANDARDS

CONCENTRATI ON

CONSTI TUENT AT SITE STANDARD RATI ONALE
ANTI MONY 40 UG L 120 UG L HEALTH BASED LEVEL
ARSENI C 14 UG L 6 UG L 10(-4) CANCER
Rl SK
CYAN DE 122 UG L 154 UG L HEALTH ADVI SCRY
LEAD 23 UG L 20 UG L PROPOSED MCL
NI TRATE (N) 17 MF L 10 M¥L (AS N ML
(45 MJ L AS NCB)
NI TR TE (N) 0.4 M3 L 1 MJL (ASN) PROPCSED ML
(3.3 MJ L AS NR)
COVBI NED 17.4 M3 L 10 ML (AS N) PROPOSED MCL
NI TRATE AND

N TR TE



THE PARAMETERS TO BE USED FOR GROUND WATER MONI TORI NG W LL | NCLUDE THE FI ELD PARAMETERS (WATER LEVEL,
TEMPERATURE, PH, ELECTRI CAL CONDUCTIVITY, AND EH) AND THE PARAMETERS OF CONCERN | DENTI FI ED I N THE REMEDI AL

I NVESTI GATI ON ( TOTAL CYAN DE, WEAK ACI D DI SSOCI ABLE CYANI DE, ARSEN C, ANTI MONY, LEAD, N TRATE, AND NI TRI TE).
THE NEED FOR CONTI NUED GROUNDWATER MONI TORI NG W LL BE EVALUATED DURI NG THE FI VE- YEAR REVI EW OF THE SI TE.

A STATI STI CAL PROCCEDURE W LL BE USED TO EVALUATE MONI TCRI NG DATA FCOR DETERM NI NG THE SPATI AL AND TEMPCRAL
TRENDS | N CONTAM NANT LEVELS. GROUNDWATER TREATMENT DESI GN WOULD BEA N | F THE STACE 2 (PO NT OF COVPLI ANCE)
VELLS SHOW CONTAM NATI ON COM NG FROM THE SI TE EXCEEDS THE STANDARDS | N TABLE 7 AND IS NOT THE RESULT OF
NATURALLY OCCURRI NG CONTAM NATI ON, BASED ON STATI STI CAL EVALUATI ON OF ALL THE DATA

OONTI NGENT GROUNDWATER TREATMENT PROGRAM

I F GROUNDWATER TREATMENT |'S CHOSEN AS A REMEDI AL ALTERNATI VE BASED ON ANALYSES OF MONI TORI NG RESULTS,
GROUNDWATER EXTRACTI ON AND TREATMENT AT THE SURFACE WLL BE EMPLOYED. POTENTI AL TREATMENT FOR CYANI DE COULD
BE CHOSEN FROM METHODS LI STED I N SECTION 2.5.4 OF THE FEASI BI LI TY STUDY REPORT (EPA, JAN. 17, 1990) FCR
TREATMENT OF RI NSEWATER FROM LEACHATE. POTENTI AL TREATMENT FOR ARSENIC WLL EMPLOY ARSEN C REMOVAL BY USE COF
| RON SULFATE OR OTHER PRECI PI TANT. IN TH S METHOD OF TREATMENT, FERRI C SULFATE | S ADDED AS A FLCC TO THE
WATER TO BE TREATED. A H GH OXI DATI ON STATE | S MAI NTAI NED BY AERATI ON DURI NG TREATMENT | N ORDER TO KEEP | RON
IN THE FERRI C FORM AND ARSENI C I N THE ARSENATE FORM A SLI GHTLY ACI DI C CPERATI NG PH OF PH 6-7 IS MAI NTAI NED
TO PROMOTE CHEM CAL REMOVAL CF ARSENI C FROM WATER BY ANY OF THREE FOLLOW NG PROCESSES:

1. PRECI PI TATI ON OF FERR C ARSENATE.
2. COPRECI PI TATI ON OF ARSENI C W TH FERRI C HYDROXI DE.
3. ADSCRPTI ON CF ARSENI C W TH FERRI C HYDROXI DE.

ARSENI C REMOVAL | S THEN COVPLETED BY SEPARATI ON OF SLUDGE FROM WATER

AS NOTED ABOVE, GROUNDWATER TREATMENT WOULD NOT BE | MPLEMENTED UNTI L THE LEVEL OF GROUNDWATER CONTAM NATI ON
IS VERI FIED. A DESI GN PHASE WOULD ALSO PRECEDE ANY GROUNDWATER TREATMENT TO VER FY THAT GROUNDWATER
EXTRACTION IS PRACTI CAL | N THE SHALLOW AQUI FER ON THE BASI S CF THE REMEDI AL | NVESTI GATI ON, GROUNDWATER
TREATMENT |'S AT PRESENT CONSI DERED TO BE AN | NAPPROPRI ATE ALTERNATI VE BECAUSE OF THE LOW LEVELS OF

CONTAM NANTS AND THE LOW HYDRAULI C CONDUCTI VI TY OF THE SHALLOW AQUI FER

PO NTS CF COVPLI ANCE

A PO NT OF COVPLI ANCE FOR GROUNDWATER STANDARDS W LL BE ESTABLI SHED | N THE WESTERN MARG N OF HORSE SPRI NGS
COULEE AQUI FER 100-200 FEET DOANGRADI ENT FROM THE EDGE OF THE LEACH HEAP. THI'S PO NT IS CHOSEN ON THE BASI S
OF TWD FI NDI NGS OF THE REMEDI AL | NVESTI GATI ON:

1. THE SHALLOW AQUI FER BENEATH THE HEAP HAS A VERY LOW HYDRAULI C CONDUCTI VI TY ON THE ORDER CF 7 X (10-6)
CM'S. SUCH LOW HYDRAULI C CONDUCTI VI TY MAKES THE SHALLOW AQUI FER UNUSABLE AS A WATER SUPPLY. HORSE
SPRI NGS COULEE AQUI FER, ON THE OTHER HAND, IS AN | MPORTANT WATER SUPPLY FCR | RRI GATI ON AND RESI DENTI AL
USE. THE PART OF HORSE SPRI NGS COULEE AQUI FER ADJACENT TO THE M NE SITE | S THE MOST APPROPRI ATE PO NT
TO MONI TOR FOR EFFECTS OF CONTAM NANTS.

2. SOVE OF THE CONTAM NANTS OF CONCERN (ARSENI C, ANTI MONY, AND LEAD) | N THE SHALLOW AQUI FER HAVE A
POTENTI AL NATURAL SOURCE | N BEDROCK ADJACENT TO THE LEACH HEAP AND M NE DUMP. A PO NT OF COWPLI ANCE I N
HORSE SPRI NGS COULEE AQUI FER, RATHER THAN THE SHALLOW AQUI FER, |S MORE REMOVED FROM THE POTENTI AL
BEDROCK SOURCE AND W LL BETTER ALLOW DI FFERENTI ATI ON OF CONTAM NANTS FROM THE M NI NG ACTI VI TI ES VERSUS
NATURALLY OCCURRI NG CONTAM NANTS.

#SD
X, STATUTORY DETERM NATI ONS

THE SELECTED REMEDY MEETS STATUTORY REQUI REMENTS OF SECTI ON 121 OF CERCLA, AS AMENDED BY SARA, AND TO THE
EXTENT PRACTI CABLE, THE NATI ONAL CONTI NGENCY PLAN. THE EVALUATI ON CRI TERI A ARE DI SCUSSED BELOW

1. PROTECTION OF HUMAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY W LL PROTECT HUVAN HEALTH AND THE ENVI RONVENT BY CONSOLI DATI NG THE CONTAM NATED MATERI ALS
ONTO THE LEACH HEAP; CAPPI NG AND COVERI NG THE HEAP AND | MPLEMENTI NG | NSTI TUTI ONAL CONTROLS TO M NI M ZE
EXPOSURE; AND MONI TORI NG THE GROUNDWATER TO ASSURE | T | S NOT AFFECTED BY SOURCES AT THE SITE. THESE ARE ALL
LONG TERM MEASURES. | N THE SHORT TERM STANDARD HEALTH AND SAFETY PRECAUTI ONS W LL BE TAKEN TO PROTECT
WORKERS; NO OTHER POPULATI ONS ARE CURRENTLY AT RI SK FROM TH S SI TE.



2. ATTAI NMENT OF ARARS

THE SELECTED REMEDI AL ACTI ONS MEETS ALL | DENTI FI ED ARARS. THESE ARE LI STED BELOWN BY MEDIA. EXCEPT FOR THE
SAFE DRI NKI NG WATER ACT (SDWA) STANDARDS, THESE ARE ALL ACTI ON- SPECI FI C ARARS ( SDWA STANDARDS ARE
CHEM CAL- SPECI FIC). THERE ARE NO LOCATI ON- SPECI FI C ARARS FOR THI S SI TE.

HAZARDOUS WASTE:

RCRA.  NOT APPLI CABLE DUE TO M NI NG WASTE EXCLUSI ON (40 CFR 261.4). NOT RELEVANT AND APPRCPRI ATE BECAUSE THE
WASTE AT THE SI LVER MOUNTAIN M NE SI TE DOES NOT EXH BI T A CHARACTERI STI C OF HAZARDOUS WASTE AND | S NOT
SIM LAR TO A RCRA WASTE.

WASHI NGTON STATE DANGEROUS WASTE REGULATI ONS (WAC 173-303).

SOVE WASTES CONTAI NI NG GREATER THAN 100 PPM ARSENI C ARE REGULATED AS DANGEROUS WASTES. ALTHOUGH THE REMED AL
ACTI ONS PLANNED DO NOT CONSTI TUTE TREATMENT, STORAGE, OR DI SPOSAL, THE ACTI ONS ARE SUFFI CI ENTLY SIM LAR TO
MAKE THESE REGULATI ONS RELEVANT AND APPRCPRI ATE.  SPECI FI C SECTI ONS OF THE REGULATI ONS THAT ARE RELEVANT AND
APPRCPRI ATE | NCLUDE:

SECTI ON 610 CLOSURE AND PCSTCLOSURE
SUBSECTI ON 2A: CLOSURE PERFORMANCE STANDARD.

MUST CLOSE IN A VANNER THAT: M NI M ZES THE NEED FOR FURTHER MAI NTENANCE, AND CONTROLS, M NI M ZES OR

ELI M NATES TO THE EXTENT NECESSARY TO PROTECT HUMAN HEALTH AND THE ENVI RONVENT, POSTCLOSURE ESCAPE OF
DANCERQUS WASTE, DANGEROUS CONSTI TUENTS, LEACHATE, CONTAM NATED RUNCFF, OR DANGEROUS WASTE DECOWPCSI Tl ON
PRODUCTS TO THE GROUND, SURFACE WATER, GROUNDWATER, OR THE ATMOSPHERE; AND RETURNS THE LAND TO THE APPEARANCE
AND USE OF SURROUNDI NG LAND AREAS TO THE DEGREE PGCSSI BLE G VEN THE NATURE OF THE PREVI QUS DANGERCQUS WASTE
ACTIVI TY.

SUBSECTI ON 7D:  POSTCLOSURE CARE AND USE OF PRCPERTY.

POSTCLOSURE USE OF PROPERTY ON WH CH DANGERCQUS WASTES REMAI N AFTER CLOSURE MJUST NEVER BE ALLOWED TO DI STURB
THE | NTEGRI TY OF THE FI NAL COVER OR ANY OTHER COVPONENTS CF ANY CONTAI NVENT SYSTEM OR THE FUNCTI ON OF THE
FACILITY S MONI TORI NG SYSTEMS, UNLESS THE DEPARTMENT FI NDS THAT THE DI STURBANCE | S NECESSARY TO THE PRCOPOSED
USE OF THE PRCPERTY, AND WLL NOT | NCREASE THE POTENTI AL HAZARD TO HUVAN HEALTH OR THE ENVI RONMENT.

SUBSECTI ON 10B(1) (A) (B): NOTI CE | N DEED TO PROPERTY.
W TH N SI XTY DAYS OF CLOSURE THE OMER OR OPERATOR MUST: RECORD, | N ACCORDANCE W TH STATE LAW A NOTATI ON ON
THE DEED TO THE PROPERTY, OR ON SOVE OTHER | NSTRUVENT WHI CH |'S NORMALLY EXAM NED DURI NG Tl TLE SEARCH, THAT
WLL I N PERPETU TY NOTI FY ANY POTENTI AL PURCHASER OF THE PROPERTY THAT THE LAND HAS BEEN USED TO MANAGE
DANGEROUS WASTES; AND THAT | TS USE |'S RESTRI CTED AS SPECI FI ED | N SUBSECTI ON 7D.

SECTI ON 645, SUBSECTI ON 8: GROUNDWATER MONI TORI NG REQUI REMVENTS.

SECTI ON 665, SUBSECTI ON 6: CLOSURE AND POSTCLOSURE CARE FOR LANDFI LLS.
TH S SUBSECTI ON CONTAI NS GENERAL REQUI REMENTS FOR A FI NAL COVER, MAI NTENANCE, AND MONI TORI NG
VATER
SAFE DRI NKI NG WATER ACT, MAXI MUM CONTAM NANT LEVELS (MCLS). AN APPLI CABLE REQUI REMENT AT THE POl NT OF
COVPLI ANCE, THESE ARE THE FEDERAL STANDARDS FOR DRI NKI NG WATER SUPPLIES. MCLS EXI ST FOR SEVERAL ELEMENTS
FOUND AT THE SITE, | NCLUDI NG ARSENIC, CADM UM LEAD, SILVER AND SEVERAL OTHERS.
M NI MUM STANDARDS FCR CONSTRUCTI ON AND MAI NTENANCE OF WELLS (WAC 173. 160).
AN APPLI CABLE REQUI REMENT, TH'S STATE OF WASHI NGTON REGULATI ON ADDRESSES HOW WELLS MUST BE | NSTALLED AND
ABANDCNED BY LI CENSES WELL CONTRACTORS. THE WELL TO BE DRI LLED TO REPLACE THE STOCK TANK MUST COVPLY W TH
BOTH THE ADM NI STRATI VE AND SUBSTANTI VE REQUI REMENTS OF WAC 173.160 AND WAC 173. 162, BECAUSE THE WELL WLL BE
LOCATED | N THE HORSE SPRI NGS COULEE AQUI FER, QUTSI DE OF THE SI TE BOUNDAR! ES.
STATE WATER POLLUTI ON CONTROL ACT (RCW90.48). TH'S COULD BE APPLI CABLE | F GROUNDWATER TREATMENT \ERE

CONDUCTED.  THI S ACT REQUI RES THE USE OF ALL KNOWN AVAI LABLE AND REASONABLE METHCODS TO PREVENT AND CONTROL
POLLUTI ON OF THE WATERS OF THE STATE. SPECI FI C SUBSTANTI VE REQUI REMENTS ARE SET FORTH | N:



90. 48. 010 POLI CY ENUNCI ATED
90.48.020 DEFIN TIONS (POLLUTI ON & WATERS OF THE STATE)
90. 48. 080 DI SCHARGE OF PCLLUTI NG MATTER | N WATERS PRCHI BI TED.

REGULATI ON OF PUBLI C GROUND WATERS ( RCW 90. 44).

TH S COULD BE APPLI CABLE | F GROUNDWATER TREATMENT WERE CONDUCTED. TH S CHAPTER ESTABLI SHES THAT THE "FI RST
IN TIME, FIRST IN R GHT" DOCTRI NE OF WATER APPRCPRI ATI ON APPLI ES TO GROUNDWATER AS WELL AS SURFACE WATER | F
THE GROUNDWATER EXTRACTI ON SYSTEM ADVERSELY | MPACTS EI THER THE QUANTI TY OR QUALITY OF A SENI OR WATER RI GHT
HOLDER, THE | MPACTS MUST BE M Tl GATED.

WATER RESOURCES ACT OF 1971 (RCW90.54).

TH S COULD BE APPLI CABLE | F GROUNDWATER TREATMENT WERE CONDUCTED. TH S ACT SETS FORTH FUNDAMENTALS OF WATER
RESOURCE POLI CY FOR THE STATE TO | NSURE THAT WATERS COF THE STATE ARE PROTECTED AND FULLY UTI LI ZED FOR THE
GREATEST BENEFI T TO THE PEOPLE OF THE STATE AND, | N RELATION THERETO, TO PROVI DE DI RECTI ON TO THE DEPARTMENT
OF ECOLOGY AND OTHER STATE AGENCI ES AND CFFI CI ALS, | N CARRYI NG OUT WATER AND RELATED RESOURCES PROGRAMS.
SPECI FI C SUBSTANTI VE REQUI REMENTS ARE SET FORTH I N:

90. 54. 020 GENERAL DECLARATI ON OF FUNDAMENTALS FCR UTI LI ZATI ON AND MANAGEMENT CF WATERS OF THE STATE.

ESTABLI SHES: BENEFI Cl AL USES; THE BASI S FOR ALLOCATI ON WHI CH | NCLUDES THE LOSS OF OPPORTUNITY I N THE EQUATI ON
FOR MAXI MUM NET BENEFI TS; BASE FLOW I N PERENNI AL STREAMS AND RI VERS SHALL BE RETAI NED, AND ALL KNOMW

AVAI LABLE AND REASONABLE METHODS OF TREATMENT SHALL BE APPLI ED TO DI SCHARGE OF WASTES | NTO WATERS CF THE
STATE.

PROTECTI ON OF W THDRAWAL FACI LI TI ES ASSOCI ATED W TH GROUND WATER RI GHTS (WAC 173-150).

TH S COULD BE APPLI CABLE | F GROUNDWATER TREATMENT WERE CONDUCTED. THE PURPCSE OF THI S CHAPTER | S TO

ESTABLI SH AND SET FORTH THE POLI G ES AND PROCEDURES OF THE DEPARTMENT OF ECOLOGY | N REGARD TO THE PROTECTI ON
OF THE AVAI LABILITY OF GCROUNDWATER AS | T PERTAINS TO THE WATER W THDRAWAL FACI LI TI ES OF HOLDERS OF
GROUNDWATER RI GHTS.  PARTI CULARLY:

173-150- 060 DEFI NES | MPAI RVENT OF WATER RI GHTS.

173-150-090 VCOLUNTARY AGREEMENTS.

ALLOAS JUNI OR AND SENI OR WATER RI GHT HOLDERS TO REACH A MUTUALLY SATI SFYI NG
AGREEMENT REGARDI NG | MPAI RVENT OF WATER SUPPLY BY ONE OF THE PARTI ES.
173-150- 100 ENSURES PROTECTI ON OF WATER QUALITY AS WELL AS QUANTI TY.

WATER QUALI TY STANDARDS FOR SURFACE WATERS OF THE STATE OF WASHI NGTON (WAC 173-210). TH S WOULD BE

APPLI CABLE | F GROUNDWATER TREATMENT WERE CONDUCTED AND RESULTED I N DI SCHARGES TO SURFACE WATER. THE PURPCSE
OF TH'S REGULATION | S TO ESTABLI SH WATER QUALI TY STANDARDS FOR SURFACE WATER CF THE STATE, AND I T | NCLUDES
PROVI SI ONS FCR THE PROTECTI ON OF BENEFI Cl AL USES.  PARTI CULARLY:

173-201-035 CENERAL CONSI DERATI ONS.  SUBSECTI ON (8) STATES THE
ANTI DEGRADATI ON PCLI CY OF THE STATE AS GU DED BY RCW 90. 48 AND RCW 90. 54.

173-201-045 CGENERAL WATER USE AND CRI TERI A CLASSES. ESTABLI SHES
CRI TERI A FOR THE BENEFI CI AL USES TO BE PROTECTED.

173-201-047 TOXI C SUBSTANCES.

THE ACUTE SURFACE WATER QUALITY CRI TERIA FOR CYANI DE I N FRESHWATER | S 22 UG L AND THE CHRON C FRESHWATER
CRITERA IS 5.2 UG L.

173-201-070 & 080 GENERAL AND SPECI FI C CLASSI FI CATI ONS FOR ALL
FRESHWATERS OF THE STATE.

STATE WASTE DI SCHARGE PERM T PROGRAM (WAC 173-216) .

PERM TS ARE NOT REQUI RED FOR ONSI TE CERCLA REMEDI AL ACTI ONS, BUT ARE APPLI CABLE TO OFFSI TE DI SCHARGES TO
GROUND OR SURFACE WATERS NOT ALREADY REGULATED UNDER THE NPDES PROGRAM  THI S WOULD BE RELEVANT AND
APPROPRI ATE TO ONSI TE DI SCHARGES TO GROUNDWATER.  THE PERTI NENT SUBSECTI ONS ARE:

173-216-020 POLI CY ENUNCI ATED. REQUI RES THE USE OF ALL KNOWN AVAI LABLE
AND REASONABLE METHODS TO PREVENT AND CONTROL THE DI SCHARCE CF WASTES
I NTO THE WATERS OF THE STATE.



173-216-060 PRCH BI TS DI SCHARGES.
173-216-110 PERM T TERVS AND CONDI TI ONS. ESTABLI SHES CONDI Tl ONS
NECESSARY TO PREVENT AND CONTRCL WASTE DI SCHARGES | NTO WATERS OF THE STATE.

UNDERGRCOUND | NJECTI ON CONTROL PROGRAM (WAC 173-218). THI S WOULD BE APPLI CABLE | F FLU DS WERE | NJECTED
THROUGH WELLS OFFSI TE, AND RELEVANT AND APPROPRI ATE | F FLUI DS VERE | NJECTED THROUGH WELLS ONSITE. TH S
REGULATI ON SETS FORTH PROCEDURES AND PRACTI CES TO PROTECT GROUNDWATERS, | NCLUDI NG UNDERGROUND SOURCES COF
DRI NKI NG WATER, FROM | NJECTED FLUI DS. PERTI NENT SUBSECTI ONS ARE:

173-218-020 PQLI CY ENUNCI ATED. REQUI RES THE USE OF ALL KNOWN AVAI LABLE
AND REASONABLE METHODS TO PREVENT AND CONTROL THE DI SCHARGE CF FLU DS
AND WASTE FLUI DS | NTO THE WATERS OF THE STATE.

173-218-030 DEFI NES BENEFI Cl AL USES AND WELL CLASSES.

173-218-050 PRCH BI TS NEW CLASS | | NJECTI ON WELLS. CLASS | VELLS
I NDJECT FLUI DS BELOW THE LONEST AQUI FER

173-218-080 PRCH BI TS ALL CLASS |V VELLS, WH CH | NJECT DANGEROUS COR
RADI CACTI VE WASTE FLUI DS.

173-218-090 PRCH BI' TS CLASS V | NJECTI ON WELLS THAT | NJECT | NDUSTRI AL,
MUNI C PAL, OR COMMVERCI AL WASTE FLUI DS | NTO CR ABOVE AN UNDERGRCUND
SOURCE CF DRI NKI NG WATER

173-218-100 PERM T TERVS AND CONDI TI ONS.  SUBSTANTI VE REQUI REMENTS FCR | NJECTI ON.

SUBM SSI ON OF PLANS AND REPCORTS FOR CONSTRUCTI ON OF WASTEWATER FACI LI TIES (WAC 173-240). TH S WOULD BE
RELEVANT AND APPROPRI ATE | F GROUNDWATER TREATMENT WERE CONDUCTED. THI S REGULATI ON ESTABLI SHES THE
REQUI REMENTS FCR ENA NEERI NG REPORTS, PLANS AND SPECI FI CATI ONS, CONSTRUCTI ON QUALI TY ASSURANCE, AND THE
OPERATI ON AND IVAI NTENANCE NMANUAL.

AR
CLEAN Al R ACT, PMLO STANDARD. THI S APPLIES TO ANY FUGQ Tl VE EM SSI ONS FROM THE REMEDI AL ACTI ON WORK.

WASHI NGTON STATE CGENERAL REGULATI ONS FOR Al R PCLLUTI ON SQURCES (WAC 173-400), SECTION 40: CENERAL STANDARDS
FOR MAXI MUM EM SSIONS. THI S SECTI ON IS APPLI CABLE AND ADDRESSES FUGQ Tl VE DUST AND OTHER EM SSI ONS DURI NG
EXCAVATI ON AND CLEANUP RELATED ACTI VI Tl ES.

AMBI ENT Al R QUALI TY STANDARDS FOR PARTI CULATE MATTER (WAC 173-470). APPLI CABLE STATE REQUI REMENT.
SAFETY:

OCCUPATI ONAL SAFETY AND HEALTH ACT, 29 CFR 1910. TH S APPLI CABLE FEDERAL ACT GOVERNS WORKER SAFETY AT
HAZARDQUS WASTE SI TES.

OCCUPATI ONAL HEALTH STANDARDS- - SAFETY STANDARDS FCR CARCI NOGENS, PART P, HAZARDOUS WASTE COPERATI ONS AND
EMERGENCY RESPONSE (WAC 296- 62- 300) .

TH' S APPLI CABLE REGULATI ON | NCLUDES TRAI NI NG REQUI REMENTS FCR WORKERS POTENTI ALLY EXPOSED TO HAZARDOUS
SUBSTANCES. EFFECTI VE JUNE 1, 1990 THE TRAI NI NG REQUI REMENT FOR GENERAL SI TE WORKERS (E. G, EQU PMENT
OPERATORS, TRANSPORT VEH CLE OPERATORS, GENERAL LABCRERS, AND SUPERVI SORY PERSONNEL) ENGAGED | N HAZARDOUS
SUBSTANCE WORK MUST RECEI VE 40 HOURS OF HEALTH AND SAFETY TRAINING AND A M NI MUM CF THREE DAYS ACTUAL FI ELD
EXPERI ENCE UNDER THE DI RECT SUPERVI SI ON OF A TRAI NED, EXPERI ENCED SUPERVI SCR.  WORKERS ENGAGED | N HAZARDOUS
WASTE CPERATI ON W THI N THE EXCLUSI ON ZONE AND THE CONTAM NATI ON REDUCTI ON ZONE MUST HAVE 80 HOURS OF

I NSTRUCTI ON I N ADDI TI ON TO THE FI ELD EXPERI ENCE.

3. OOST EFFECTI VENESS

THE SELECTED ACTI ON WAS THE MOST COST- EFFECTI VE OF THE ALTERNATI VES THAT PASSED SCREENI NG BEI NG
SI GNI FI CANTLY LESS EXPENSI VE THAN ALTERNATI VES 6 AND 7 (ALTERNATIVE 1, NO ACTI ON, FAI LED THE PROTECTI VENESS
CRI TER ON) .



4. UTILIZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES

AN EARLY TREATMENT ACTI ON WAS TAKEN TO REDUCE THE CONCENTRATI ON OF CYANI DE | N THE LEACH HEAP AT TH' S SI TE
FOR TH S RECCRD OF DECI SI ON, SEVERAL TREATMENT TECHNOLOG ES WERE CONSI DERED, BUT WERE NOT SELECTED BECAUSE
THEI R H GHER COST ( COMPARED TO CAPPI NG WAS NOT JUSTI FI ED BY ANY | NCREASE | N PROTECTI VENESS. THERE ARE NO
KNOWN TECHNOLCGE ES FOR TREATI NG THE ARSENI C I N THE WASTE; ALL OF THE TECHNOLOG ES EVALUATED TREAT ONLY THE
CYANI DE, WH CH IS NO LONGER THE PRI NCI PAL THREAT AT THE SITE. THE TECHNCLOGY THAT PASSED SCREEN NG - CYANI DE
RI NSI NG WTH REMOVAL OF FI NE SCLI DS CONTAI NI NG MBI LE ARSENI C, FOLLOWED BY RI NSATE TREATMENT-- MAY NOT BE A
PERVANENT SCLUTI ON BECAUSE | TS EFFECTI VENESS | N REMOVI NG THE RELATI VELY STABLE ARSENI C COVPOUNDS, WH CH ARE
CURRENTLY THE PRI NCI PAL THREAT, |S SOMEWHAT | N DOUBT. ARSENI C REMAINING I N THE ROCK AFTER TREATMENT/ REMOVAL
WOULD OXI DI ZE OVER Tl ME AND BECOVE AVAI LABLE TO THE ENVI RONVENT. I N ADDI TI ON, THE TREATMENT ALTERNATI VE
WOULD BE DI FFI CULT TO | MPLEMENT | F RI NSATE TREATMENT PI LOT TESTS REVEALED THAT STATE ARARS CONCERNI NG

DI SPCSAL OF TREATED RI NSATE COULD NOT BE MET.

5. LAND DI SPCSAL RESTRI CTI ONS

WASTES RESULTI NG FROM THE BENEFI CI ATION OF M NI NG MATERI ALS ARE CATEGCRI CALLY EXCLUDED FROM REGULATI ON AS
HAZARDOUS WASTES UNDER RCRA (40 CFR 261.4(B)(7). HEAP LEACH NG OPERATI ONS ARE | NCLUDED UNDER THE DEFI NI TI ON
OF "BENEFI G ATION. " THEREFORE, THE LAND DI SPOSAL RESTRI CTI ONS ARE NOT APPLI CABLE. LAND DI SPCSAL RESTRI CTI ONS
ARE ALSO NOT RELEVANT AND APPRCPRI ATE FOR TWD REASONS: (1) WASTE IS NOT BEING DI SPOSED OF IN A NEWUN T, AN
EXPANSI ON OF AN EXI STING UNIT, OR A REPLACEMENT UNIT, AND (2) THE WASTE DCES NOT EXH BIT A RCRA

CHARACTERI STI C AND | S NOT' SUFFI CI ENTLY SI M LAR TO A RCRA WASTE TO | N\VOKE THE RCRA REGULATI ONS.

6. PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

AN EARLY TREATMENT ACTI ON WAS TAKEN TO REDUCE THE CONCENTRATI ON OF CYANI DE | N THE LEACH HEAP AT TH' S SI TE.
FOR TH S RECCRD OF DECI SI ON, SEVERAL TREATMENT TECHNOLOG ES WERE CONSI DERED, BUT WERE NOT SELECTED BECAUSE
THEI R H GHER COST WAS NOT JUSTI FI ED BY ANY | NCREASE I N PROTECTI VENESS. THERE ARE NO KNOM TECHNOLOG ES FOR
TREATI NG THE ARSENIC, WHICH | S NOW THE PRI NCI PAL THREAT. TECHNOLOG ES FOR TREATI NG CYANIDE, WHCH IS NO
LONGER THE PRI NCI PAL THREAT AT THE SITE, WERE EVALUATED. THE TECHNOLOGY THAT PASSED SCREEN NG - CYAN DE

RI NSI NG WTH REMOVAL OF FI NE SOLI DS CONTAI NI NG MOBI LE ARSENI C, FOLLOAED BY RI NSATE TREATMENT- - MAY NOT BE
EFFECTI VE FOR REMOVI NG STABLE ARSENI C COMPCUNDS. THE CAPPI NG ALTERNATI VE WAS BELI EVED TO BETTER MEET THE
SELECTI ON CRI TERI A OVERALL.

#RS
Xl.  RESPONSI VENESS SUMVARY

OVERVI EW

TH S SECTI ON CONTAI NS A SUMVARY OF COMVENTS AND CONCERNS RAI SED DURI NG THE COMMENT PERI CD HELD FROM JANUARY
29 TO FEBRUARY 28, 1990, AS WELL AS COMVENTS RECElI VED ON THE DRAFT REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY
STUDY REPORTS. A BRI EF DESCR PTI ON OF COMMUNI TY BACKGROUND AND | NVOLVEMENT |'S ALSO | NCLUDED.

BACKGROUND CF COVMUNI TY | NVOLVEMENT

EPA CONDUCTED COVMUNI TY | NTERVI EWS | N SEPTEMBER 1987, AND FOUND COMMUNI TY | NTEREST IN THE SITE TO BE LOW
THE OMNER OF THE SI TE WAS THE MOST CONCERNED CI TI ZEN AT THAT TIME. OTHER CI TI ZENS AND LOCAL OFFI G ALS

I NTERVI EWED EXPRESSED CONCERN OVER OTHER ENVI RONMVENTAL | SSUES | N THE AREA, SUCH AS A LOCAL LANDFI LL

CONTAM NATED W TH PESTI Cl DES AND A LARGE SAWDUST PI LE AT AN | NOPERATI VE M LL WH CH PER ODI CALLY CATCHES FI RE.
M NES ARE RELATI VELY COMMON I N TH S AREA.

THE CONCERNS EXPRESSED TO EPA DURI NG COMMUNI TY | NTERVI EWS VERE:

1) CITIZENS WANTED TI MELY AND ACCURATE | NFORVATI ON ON THE SI TE.

2) SOMVE O Tl ZENS EXPRESSED CONCERN OVER THE | MPLI CATI ONS TH' S CLEANUP WOULD HAVE FOR OTHER M NI NG OPERATI ONS
CF SIM LAR TYPES I N THE AREA

3) CITIZENS WERE SURPRI SED AT EPA'S | NVOLVEMENT AT THE SI TE. THEY APPEARED TO CONSIDER I T A
NON- THREATENING LOWPRICRITY SITE

SUMVARY CF COMMENTS RECEI VED
EPA HELD A PUBLI C COMVENT PERI OD FROM JANUARY 29 TO FEBRUARY 28, 1990. THE PUBLI C SENT 3 LETTERS AND PLACED

FOUR TELEPHONE CALLS TO THE ENVI RONMENTAL PROTECTI ON AGENCY' S SI TE MANAGER DURING THIS TIME. I N ADDI Tl ON,
TWD AGENCI ES COMMENTED ON THE DRAFT REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY (R /FS) REPORTS PRI CR TO THE



PUBLI C COWENT PER OD. ALL COMMENTS RECElI VED ARE SUMVARI ZED BELOW AND GROUPED BY CATEGCORY, E.G EPA' S
PREFERRED ALTERNATI VE, COST, GROUNDWATER, ETC.

1. EPA S PREFERRED ALTERNATI VE

COMMENT: ONE C TI ZEN SUPPORTED THE PROPCSED CAP REMEDY, PARTI CULARLY FOR CONTRCL COF ANY CONTAM NANTS THAT
COULD BECOVE Al RBORNE.

RESPONSE: EPA AGREES THAT THE CAP WLL PREVENT THE SPREAD OF CONTAM NATI ON THROUGH Al R RELEASES, AND BELI EVES
THAT I N ADDI TION THE CAP WLL M NM ZE THE SPREAD OF CONTAM NATI ON THROUGH ALL MEDI A

COMMENT: THE SAME CI TI ZEN COMVENTED THAT LOCAL SO LS ARE SANDY, THEREFORE EPA MAY HAVE TO | MPORT THE CLAY.

RESPONSE: | F TH S ALTERNATI VE | S THE FI NAL REMEDY SELECTED, THE SPECI FI CS W LL BE DETERM NED DURI NG THE
REMEDI AL DESI GN PHASE. EPA AGREES THAT I T IS LIKELY THAT CLAY WLL HAVE TO BE | MPORTED AND M XED W TH LOCAL
SO L FOR THE CAP.

COWENT: THE PROPERTY OMER ASKED | F THE PREFERRED ALTERNATI VE WOULD | NCLUDE A NEW WELL TO REPLACE THE STOCK
TANK AND | F THERE WOULD BE A PUWP IN I T.

RESPONSE: THE PREFERRED PLAN DOES | NCLUDE A NEWWELL TO BE DRI LLED I NTO THE HORSE SPRI NGS CCQULEE AQUI FER TO
PROVI DE AN ALTERNATI VE WATER SUPPLY FOR LI VESTOCK. | T IS LIKELY TO BE PLACED EAST OF THE ORI G NAL STOCK TANK
I'N THE HORSE SPRI NGS COULEE AQUI FER. THE ACTUAL LOCATI ON AND CONFI GURATI ON OF THE WELL WLL BE PART OF THE
REMEDI AL DESI GN AND CAN NOT BE DETERM NED AT THI'S PO NT. EPA WLL WORK WTH THE LAND OAMNER TO ENSURE WATER
I'S PROVIDED TO H' S LI VESTOCK.

COMMENT: THE PROPERTY OMNER ASKED | F A CHAI N-LINK FENCE WLL BE PUT UP. THE OMER HAD NOTI CED THE TOP OF ONE
OF THE WELLS HAD BEEN BRCKEN OFF, AND A FENCE WOULD HELP REDUCE FURTHER VANDAL| SM

RESPONSE: THE PREFERRED ALTERNATI VE | NCLUDES FENCI NG THE SI TE TO PREVENT HUVANS AND LI VESTOCK FROM ENTERI NG
AND DI STURBI NG THE CAP OR MONI TORI NG WELLS ONCE THE CAP IS IN PLACE. TH S SHOULD M NI M ZE FURTHER DAMAGE TO
EXI STI NG OR NEW WELLS.

COMMENT: ONE COMMENTCR ASKED WHETHER A LI NER WOULD BE PLACED UNDER THE LEACH HEAP PRI OR TO CAPPI NG

RESPONSE: EPA CONSI DERED MOVI NG THE HEAP ONTO A NEWLY CONSTRUCTED LI NER, BUT DETERM NED THI S WOULD NOT

PROVI DE ADDI TI ONAL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT TO CFFSET THE RI SKS OF MOVI NG CONTAM NATED
MATERIALS. TH S IS PRI MARI LY BECAUSE THE CONTAM NATED MATERI ALS ARE DRY AND RELATI VELY STABLE, AND THE CAP
WLL M N MZE THE WATER AND Al R THAT CAN COVE | NTO CONTACT WTH THEM  CONSTRUCTI NG A BOTTOM LI NER COULD BE
MORE PROTECTI VE | F THE WASTES WERE WET ANDY OR LEACHATE WAS LI KELY TO BE GENERATED FROM THE HEAP. HOWEVER,
EPA BELI EVES THE CONDI TI ONS AT THE SI LVER MOUNTAIN M NE SI TE DO NOT WARRANT TH S EXTRA STEP.

COMMENT: | N COMMENTI NG ON THE RI/FS REPORTS, ONE FEDERAL OFFI CI AL FELT THAT THE CAPPI NG ALTERNATI VE SHOULD
ONLY BE CONSI DERED A TEMPORARY SOLUTI ON, WHI CH DI SPLACES THE PROBLEM UNTIL SOMETIME I N THE FUTURE. | F THE
MATERI AL IS LEFT I N PLACE, AN | RREVERSI BLE CONTAM NATI ON OF GROUNDWATER | N THE AREA COULD OCCUR

RESPONSE: EPA DCES NOT BELI EVE THAT THE PREFERRED ALTERNATI VE WLL FAIL AS THE COWENTOR SUGGESTS. ONCE THE
COVER IS I N PLACE, THE THREAT TO THE GROUNDWATER FROM THE MATERI ALS ON SITE | S GREATLY REDUCED, BECAUSE

OXI DATI ON CF THE TI GHTLY BOUND ARSENIC WLL BE MNIM ZED. EPA DETERM NED DURI NG THE FEASI BI LI TY STUDY THAT
TREATMENT OF THE MATERI AL ON SI TE TO REMOVE ARSENI C TO HEALTH BASED CONCENTRATI ONS |'S NOT PGOSSI BLE, AND THAT
THE CAPPI NG ALTERNATI VE | S THE MOST PROTECTI VE OF THE ENVI RONVENT OVERALL. GROUNDWATER SAMPLI NG | NDI CATES
LI TTLE OR NO CONTAM NATI ON HAS OCCURRED TO DATE, AND GROUNDWATER MONI TCRI NG W LL CONTI NUE UNDER THE CHOSEN
ALTERNATI VE.

2.  REMEDI AL | NVESTI GATI ON REPORT

COMMENT: A FEDERAL PUBLI C HEALTH OFFI Gl AL WROTE THAT SI NCE ARSENI C CONCENTRATI ON WAS SO HIGH IN M NE
TAI LI NGS, MORE SO L SAMPLI NG SHOULD BE DONE ON REST CF THE PRCPERTY.

RESPONSE: DURI NG THE REMEDI AL | NVESTI GATI ON, SO L NEAR THE LEACH HEAP AND AT SEVERAL LOCATI ONS ARCUND THE

SI TE WAS SAMPLED. THE RESULTS SHONED THAT HI GH CONCENTRATI ONS OF ARSENI C WERE LI M TED TO THE SO LS

I MVEDI ATELY SURROUNDI NG THE HEAP. WHEN TH S CONTAM NATED SO L IS CONSCLI DATED W TH THE HEAP PRICR TO

CAPPI NG, SAMPLI NG WLL BE DONE TO VERI FY THAT THE REMAI NI NG SO L DOES NOT CONTAI N ARSENI C ABOVE HEALTH BASED
CONCENTRATI ONS.

COMMENT: THE COMMENTCR ABOVE SUGGESTED THAT THE TAI LI NGS PI LES BE | NCLUDED I N ANY REMEDI AL ACTI ON AT THE
SI TE.



RESPONSE: THE CONTAM NATED M NE TAI LI NGS ARE | NCLUDED | N THE REMEDI AL ACTI ON CHOSEN FOR THE SITE;, THEY WLL
BE CONSCLI DATED W TH THE LEACH HEAP PRI CR TO CAPPI NG

COMMENT: THE COMVENTCOR ABOVE BELI EVES THAT THE Al RBORNE/ | NHALATI ON EXPOSURE ROUTE SHOULD BE CONSI DERED.
RESPONSE: THE CAP WLL ELI M NATE TH S ROUTE OF EXPOSURE.

COMMENT: THE COMVENTOR ABOVE QUESTI ONED WHETHER THE ADDI TI ON OF THE AMOUNT OF ARSENI C | NGESTED DAI LY ( ABOUT
50 UG DAY) TO THE REASONABLE NMAXI MUM EXPCSURE WOULD CHANGE THE ESTI MATED CANCER RI SK.

RESPONSE: | NCLUDI NG THE ARSENI C | NGESTED FROM OTHER SOURCES WOULD RESULT I N A H GHER OVERALL RI SK ESTI MATE,
HOMEVER, THIS | S NOT THE USUAL METHCOD FCR ASSESSI NG RI SKS AT SUPERFUND SI TES. EPA ATTEMPTS TO PREDI CT THE
EXCESS R SK RESULTI NG FROM THE REASONABLE MAXI MUM EXPCSURE AT THE SITE, TH S REPRESENTS R SKS ABOVE THOSE
FROM OTHER SOURCES, SUCH AS AVERAGE DAILY | NGESTI ON FROM FOOD SCURCES.

COMMENT: A CI TI ZEN PO NTED QUT THAT I N APPENDI X P OF THE REMEDI AL | NVESTI GATI ON REPORT, THE CONCENTRATI ONS OF
CONTAM NANTS | N GROUNDWATER AT THE SI TE WERE LONER THAN THOSE | N BACKGROUND SAMPLES.

RESPONSE: THE COMMENTOR HAS M SI NTERPRETED TH S PARTI CULAR TABLE. THE "CDW REF" COLUMN DCES NOT REPRESENT
ON- SI TE GROUNDWATER, RATHER | T SHOAS THE CONCENTRATI ON OF ON-SI TE GROUNDWATER AS | T ENTERS (AND IS DI LUTED
BY) THE HORSE SPRI NGS COULEE AQU FER. THE PURPCSE OF THI' S TABLE IS TO | NDI CATE | NCREMENTAL CONTAM NATI ON TO
THE REG ONAL AQUI FER FOR THE ECOLOG CAL RI SK ASSESSMENT.  ACTUAL CONCENTRATI ONS OF CONTAM NANTS | N THE

ON- SI TE GROUNDWATER ARE G VEN I N SEVERAL OTHER PLACES IN THE RI/FS REPCORTS, | NCLUDI NG APPENDI X D.

3.  CGROUMNDWATER

COMMENT: A C TI ZEN QUESTI ONED WHETHER THE ACTUAL WATER FLOW 1 S BEI NG TAPPED | NTO WHEN THE GROUNDWATER I S
MONI TORED. HE WOULD LI KE TO BE ALLONED TO CONFI RM TH'S BY USI NG THE " DQUSI NG' METHOD.

RESPONSE: EPA USES SCI ENTI FI C METHODS WHEN CONDUCTI NG REMEDI AL | NVESTI GATI ONS, AND THEREFCRE HAS NOT USED THE
DOUSI NG METHOD AT THIS SITE. EPA BELI EVES THAT I T HAS ACCURATELY CHARACTERI ZED THE AQUI FER AT THE SI TE;
DETAI LED I NFORVATION |'S G VEN | N THE REMEDI AL | NVESTI GATI ON REPCRT.

COMMENT: ONE CI TI ZEN ASKED WHAT THE LOCATI ON AND FREQUENCY OF GROUNDWATER SAMPLI NG W LL BE.

RESPONSE: THE SAMPLI NG W LL BE CONDUCTED | N TWO PHASES. DURI NG THE FI RST PHASE EACH EXI STING WELL WLL BE
SAMPLED ON A QUARTERLY BASI S FOR TWD YEARS. | F ELEVATED LEVELS OF CONTAM NANTS ARE NOT DETECTED, SAMPLI NG
FREQUENCY W LL BE DECREASED TO SEM - ANNUALLY AND NO NEWWELLS WLL BE CONSTRUCTED. GROUNDWATER MONI TCRI NG
WLL CONTI NUE FCR FI VE YEARS, AND THEN RESULTS WLL BE ANALYZED TO DETERM NE WHETHER THE MONI TORI NG SHOULD
CONTI NUE. | F ELEVATED CONCENTRATI ONS ARE FOUND AND VERI FI ED, A MORE EXTENSI VE MONI TORI NG SYSTEM W LL BE
ESTABLI SHED I N THE SECOND PHASE.

IN THE SECOND PHASE, | F NECESSARY, EPA WLL BE | NSTALLI NG THREE OR FOUR NEW WELLS AT LOCATI ONS TO BE

DETERM NED DURI NG THE DESI GN OF THE REMEDY. THREE WELLS W LL BE DOMGRADI ENT OF THE SITE, ONE WLL BE
UPGRADI ENT, AND PGCSSI BLY ANOTHER W LL BE | NSTALLED DOMNGRADI ENT | F MORE | NFORMVATI ON IS NEEDED.  THESE ARE I N
ADDI TI ON TO THE FOUR EXI STI NG WELLS.

I F THE CONTAM NATI ON BECOMVES H GH ENOUGH TO EXCEED EPA HEALTH BASED LEVELS, DESI GN OF A GROUNDWATER TREATMENT
SYSTEM W LL BE | MPLEMENTED DURI NG THE SECOND PHASE.

COMMENT: ONE CI TI ZEN EXPRESSED THAT "SLUGS' OF CONTAM NANTS COULD BE RELEASED TO THE GROUNDWATER. HI' S
CONCERN WAS THAT FUTURE LANDOWNERS SHOULD BE NOTI FI ED OF TH' S POTENTI AL FOR GROUNDWATER CONTAM NATI ON.

RESPONSE: THE SELECTED REMEDY | NCLUDES A NOTI CE OR RESTRI CTI ON TO BE PLACED ON THE PROPERTY DEED TO PREVENT
OMERS FROM DI STURBI NG THE CAP. | N RESPONSE TO TH S COMVENT, THE CHOSEN REMEDI AL ALTERNATI VE ALSO STATES THAT
I F THE SHALLOW AQUI FER BECOMVES CONTAM NATED, THE DEED NOTI CE WLL BE MZDI FI ED TO PREVENT OMERS FROM USI NG
THE AQUI FER

4. OTHER ALTERNATI VES UNDER CONS| DERATI ON

COMMENT: ONE CI TI ZEN ASKED WHY EPA DI D NOT CHOCOSE ALTERNATI VE #3, THE MULTI MEDI A CAP.

RESPONSE: EPA CONSI DERS THE MULTI MEDI A CAP TO BE NON- COST- EFFECTI VE FOR SEVERAL REASONS, | NCLUDI NG THE LOW
NET PRECI PI TATI ON ( MAKI NG THE LOW PERVEABI LI TY SO L CAP VI RTUALLY AS EFFECTI VE AS THE MULTI MEDI A CAP) AND THE
TEMPERATURE EXTREMES (WH CH CAN REDUCE THE EXPECTED LI FE OF A SYNTHETI C MEMBRANE). THE SCLID, STABLE

PHYSI CAL STRUCTURE OF THE WASTE AND THE GOAL TO REDUCE FUTURE EXPOSURES TO ARSENI C MADE THE CLAY/ SO L CAP A
COVPARABLE ALTERNATI VE, AT A LOAER COST THAN THE MULTI MEDI A CAP.



COMMENT: A COUNTY OFFI I AL WROTE A RECOMVENDATI ON FOR ALTERNATI VE #1 (NO ACTION). THE OFFI Gl AL FELT THAT THE
SI TE HAD BEEN STABI LI ZED FOR SEVERAL YEARS AND | S NOW FENCED, SO THE THREAT | S GONE

RESPONSE: EPA BELI EVES THAT ALTERNATI VE #1 DOES NOT EFFECTI VELY REDUCE THE POTENTI AL HEALTH RI SKS FROM THE
SITE. ALTHOQUGH THE | MMEDI ATE THREAT FROM CYANI DE LEACHI NG | NTO THE POND WAS REDUCED BY " STABI LI ZATI ON
ACTIONS I'N 1981, 1982, AND 1985, THERE REMAINS A SI GNI FI CANT Rl SK FROM THE ARSENI C AT THE SITE. I N ADDI Tl ON,
THE CYANI DE REMAI NI NG I N THE LEACH HEAP COULD M GRATE TO THE GROUNDWATER  THESE ARE THE PRI MARY RI SKS THAT
CAUSED THE "NO ACTI ON' ALTERNATI VE TO BE JUDCGED UNPROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.

COMMENT: A FEDERAL OFFI C AL RECOMMENDED ALTERNATI VE #6 ( REMOVAL AND CONTI NUCUS RINSE FOR CYANIDE). HE
SUGGESTED THE COST COULD BE PARTI ALLY COVERED BY RECOVERI NG ORE, VH LE ELI M NATI NG AN ENVI RONVENTAL PROBLEM

RESPONSE: WH LE EPA SERI QUSLY CONSI DERED ADDI TI ONAL TREATMENT, | T FOUND THAT TREATMENT COULD NOT REMOVE COR
DESTROY THE ARSENI C, WH CH IS CURRENTLY THE PRI NCI PAL THREAT, TO HEALTH BASED CONCENTRATI ONS. THE ARSEN C
REMAI NI NG ON S| TE COULD SLOALY OXI DI ZE AND BECOVE AVAI LABLE TO THE ENVI RONMENT. | N ADDI TI ON, THE ESTI MATED
COSTS OF TREATMENT ARE CONS| DERABLY HI GHER THAN THOSE OF THE SELECTED REMEDY, AND THE ULTI MATE FATE OF THE
TREATMENT RI NSE WATER CANNOT BE DETERM NED W THOUT TREATABI LI TY TESTS. FOR THESE REASONS, EPA DI D NOT SELECT
A TREATMENT ALTERNATI VE.

5. TECHN CAL ASSI STANCE GRANTS

COMMENT: ONE CI TI ZEN WANTED TO KNOW | F TECHNI CAL ASSI STANCE GRANT (TAG RECI PI ENTS COULD SAMPLE WVELLS AFTER
EPA HAS FI NI SHED MONI TORI NG THE WEELLS.

RESPONSE: TECHNI CAL ASSI STANCE GRANT FUNDS MAY NOT BE USED FOR ANY MONI TORI NG OR OTHER TECHNI CAL FI ELD CR
LABCRATCRY USE.

COMMENT: A CITI ZEN ASKED | F A TAG FOR SI LVER MOUNTAIN M NE COULD BE USED TO COVER OTHER M NING SI TES IN THE
AREA AS WELL.

RESPONSE: TECHNI CAL ASS| STANCE GRANT FUNDS ARE TO BE USED ONLY AT THE SUPERFUND S| TE THEY ARE GRANTED FCOR
6. OTHER
COWMMENT: A HAZARDQUS WASTE TREATMVENT FI RM REPRESENTATI VE WROTE REQUESTI NG TO BE PUT ON THE MAI LI NG LI ST.

RESPONSE: EPA ADDED THE FI RM TO THE MAI LI NG LI ST WHEN THE LETTER ARRI VED AND SENT I T A COPY OF THE PRCPCSED
PLAN, AS REQUESTED.

COMMENT: A COUNTY OFFI CI AL COMVENTED ON THE OROVI LLE DUVP SI TE AND FELT THAT THE " BUREAUCRATI C BLUNDER"
SHOULD NOT OCCUR AGAIN WTH TH' S SI TE.

RESPONSE: EPA BELI EVES | TS ACTIVITY AT THE SI LVER MOUNTAIN M NE SI TE REFLECTS CONSI DERATI ON OF COMMUNI TY
CONCERNS ABQUT " BUREAUCRATI C WASTE" WH LE STILL STR VI NG TO PROTECT THE ENVI RONVENT.

COMMENT: ONE COMMENTCR HAD DI FFI CULTY I N GETTING COPI ES OF THE R/ FS REPCRTS.
RESPONSE: EPA APPRECI ATES BEI NG NOTI FI ED OF THE PROBLEMS ASSCCI ATED W TH LOCATI NG THE REPCRTS. THE COMVENTOR

WAS MAI LED COPI ES OF THE REPORTS DURI NG THE COMVENT PERI CD. EPA | S VER FYI NG THAT THE ADM NI STRATI VE RECORD
W LL BE ACCESSI BLE TO THE PUBLI C.



