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JAMES E. BROSSEAU; NORMAN A. LAMB; M. BLAIR OGDEN; G. PATRICK MORRIS; J. WAYNE TATMAN, WHO CANNOT BE LOCATED
AND APPARENTLY HAS LEFT THE COUNTRY; AND JAMES MCDANIEL, THE OWNER OF THE SURFACE RIGHTS TO THE SITE.  THE
SPECIAL NOTICE LETTERS INFORMED THE PRPS OF THE NEED FOR AN RI/FS AT THIS SITE AND SOUGHT THEIR
PARTICIPATION.  ALL OF THE RECIPIENTS OF THE SPECIAL NOTICE LETTERS DECLINED TO PARTICIPATE IN THE RI/FS.

#CRH
III.  COMMUNITY RELATIONS HISTORY

THE CERCLA REQUIREMENTS (AS AMENDED BY SARA) FOR PUBLIC PARTICIPATION INCLUDE RELEASING THE REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY REPORTS AND THE PROPOSED PLAN TO THE PUBLIC.  EPA DID THIS IN JANUARY
1990 BY PLACING BOTH OF THE DOCUMENTS IN THE INFORMATION REPOSITORIES AND MAILING COPIES OF THE PROPOSED PLAN
TO INDIVIDUALS ON THE MAILING LIST.  EPA PUBLISHED A NOTICE OF THE RELEASE OF THE RI/FS AND PROPOSED PLAN IN
THE NORTH OKANOGAN COUNTY GAZETTE TRIBUNE ON JANUARY 25, 1990 AND THE WENATCHEE WORLD ON JANUARY 28, 1990. 
NOTICE OF THE PUBLIC COMMENT PERIOD AND THE PUBLIC MEETING DISCUSSING THE PROPOSED PLAN WERE BOTH INCLUDED IN
THE NEWSPAPER NOTICES.  THE PUBLIC MEETING WAS CANCELLED DUE TO SEVERE WEATHER CONDITIONS.  LOCAL NEWSPAPERS
WERE NOTIFIED AND SIGNS WERE POSTED AT THE MEETING HALL TO NOTIFY THE PUBLIC OF THE CANCELLED MEETING. 
NEWSPAPER NOTICES INDICATING THAT COMMENTS WERE STILL DESIRED FROM THE PUBLIC WERE PUBLISHED IN THE WENATCHEE
WORLD ON FEBRUARY 11, 1990 AND THE GAZETTE TRIBUNE ON FEBRUARY 15, 1990.  EPA RECEIVED COMMENTS, WHICH ARE
SUMMARIZED IN THE RESPONSIVENESS SUMMARY PORTION OF THIS DOCUMENT.

TO DATE, THE FOLLOWING COMMUNITY RELATIONS ACTIVITIES HAVE BEEN CONDUCTED BY EPA AT THE SILVER MOUNTAIN MINE
SITE:

• SEPTEMBER 1987 - EPA'S CONTRACTOR, WOODWARD-CLYDE CONSULTANTS, INTERVIEWED LOCAL RESIDENTS AND
OFFICIALS DURING PREPARATION OF THE COMMUNITY RELATIONS PLAN.

• DECEMBER 1987 - COMMUNITY RELATIONS PLAN WAS PUBLISHED.

• OCTOBER 12, 1988 - EPA DISTRIBUTED A FACT SHEET ANNOUNCING THE STARTUP OF THE REMEDIAL
INVESTIGATION.

• MARCH 1989 - INFORMATION REPOSITORY ESTABLISHED AT OKANOGAN COUNTY COURTHOUSE.

• APRIL 28, 1989 - EPA DISTRIBUTED A SECOND FACT SHEET EXPLAINING THE RI WORK BEING CONDUCTED AT
THE SITE.  THE FACT SHEET WAS IN RESPONSE TO INQUIRIES FROM THE PUBLIC TO BUREAU OF MINES      
PERSONNEL WORKING AT THE SITE.

• JANUARY 25, 1990 - A PUBLIC NOTICE IN THE GAZETTE TRIBUNE DESCRIBED THE AVAILABILITY OF THE
PROPOSED PLAN AND THE RI/FS, AND ANNOUNCED THE DATES OF THE PUBLIC MEETING AND PUBLIC COMMENT
PERIOD.

• JANUARY 26, 1990 - EPA RELEASED THE PROPOSED PLAN FACT SHEET, WHICH EXPLAINS THE RESULTS OF THE
RI/FS AND EPA'S PREFERRED PLAN, TO PERSONS ON THE MAILING LIST FOR PUBLIC COMMENT.  THE FACT
SHEET ANNOUNCED A PUBLIC MEETING FOR FEBRUARY 8, 1990, AND GAVE THE DATES OF THE PUBLIC COMMENT
PERIOD.

• JANUARY 28, 1990 - A PUBLIC NOTICE IN THE WENATCHEE WORLD DESCRIBED THE AVAILABILITY OF THE
PROPOSED PLAN AND THE RI/FS, AND ANNOUNCED THE DATES OF THE PUBLIC MEETING AND PUBLIC COMMENT
PERIOD.

• JANUARY 29-FEBRUARY 28, 1990 - PUBLIC COMMENT PERIOD FOR PROPOSED PLAN AND RI/FS.

• FEBRUARY 8, 1990 - PUBLIC MEETING IN OKANOGAN SCHEDULED, BUT CANCELLED DUE TO SNOW.

• FEBRUARY 11 AND 15, 1990 - NEWSPAPERS PUBLISHED NOTICES INDICATING THAT COMMENTS WERE STILL
DESIRED FROM THE PUBLIC, AND THAT EPA WOULD RESCHEDULE THE PUBLIC MEETING IF REQUESTED. NO
REQUESTS WERE RECEIVED.

• MARCH 1990 - RESPONSIVENESS SUMMARY PREPARED.

#SRRA
IV.  SCOPE AND ROLE OF RESPONSE ACTION

SOME CERCLA SITES ARE SEPARATED INTO DISTINCT "OPERABLE UNITS," SUCH AS THE GROUNDWATER UNIT AND THE SOILS
UNIT, IN ORDER TO MOST EFFICIENTLY REMEDIATE THE CONTAMINATION AND REDUCE EXPOSURES.  THE SILVER MOUNTAIN
MINE SITE IS NOT SEPARATED INTO OPERABLE UNITS;  THE ENTIRE SITE WAS ADDRESSED IN THE EARLY ACTIONS AT THIS



SITE OR IN THIS RECORD OF DECISION.

#SC
V.  SITE CHARACTERISTICS

LEACH HEAP

THE LEACH HEAP (SEE FIGURE 2) IS APPROXIMATELY 180 FEET BY 140 FEET BY 14 FEET HIGH.  IT CONTAINS ABOUT 5300
TONS OF SOILS AND ROCK TAKEN FROM THE MINE.  THE CONTAMINANTS OF CONCERN IN THE HEAP ARE ARSENIC AND CYANIDE. 
THE ARSENIC IS NATURALLY OCCURRING, BEING AN ELEMENT COMMON TO HYDROTHERMAL MINERAL DEPOSITS IN THE
NORTHWESTERN UNITED STATES.  IN ORDER TO DETERMINE THE MOBILITY OF THE ARSENIC, A PETROGRAPHIC ANALYSIS WAS
DONE.  THIS ANALYSIS DETERMINED THAT THE ARSENIC IS PREDOMINANTLY IN THE FORMS OF ARSENOPYRITE AND
ARSENIC-BEARING PYRITE, WHICH ARE STABLE (RELATIVELY IMMOBILE) COMPOUNDS.  HOWEVER, OVER TIME, THE SULPHUR IN
ARSENOPYRITE AND PYRITE CAN BE OXIDIZED, ALLOWING THE ARSENIC TO BECOME MORE MOBILE IN THE ENVIRONMENT.

CYANIDE IN THE HEAP IS A RESULT OF THE LEACHING OPERATIONS CONDUCTED IN 1980 AND 1981.  MOST OF THE CYANIDE
USED HAS BEEN REMOVED DURING THE ORIGINAL OPERATIONS, THROUGH NATURAL DEGRADATION, OR DURING TREATMENT
OPERATIONS CARRIED OUT BY THE WASHINGTON DEPARTMENT OF ECOLOGY. CONCENTRATIONS OF TOTAL CYANIDE REMAINING IN
THE HEAP RANGE UP TO 173 MG/KG.  APPROXIMATELY 10 PERCENT OF THE CYANIDE IN THE HEAP IS IN THE WEAK ACID
DISSOCIABLE FORM, MEANING IT IS READILY SOLUBLE.  THE REMAINDER IS LESS MOBILE, ALTHOUGH IT COULD BECOME MORE
MOBILE UNDER WEATHERING CONDITIONS.

MINE DUMP

APPROXIMATELY 5200 TONS OF "MINE DUMP" MATERIAL WAS PLACED IN FOUR PILES ON THE SITE (SEE FIGURE 2).  THIS IS
ROCK AND SOIL THAT WAS EXCAVATED DURING MINING OPERATIONS BUT WAS NEVER PROCESSED.  ABOUT 40 PERCENT OF THE
MINE DUMP MATERIAL WAS MINERALIZED BY NATURAL HYDROTHERMAL SOLUTIONS AND CONTAINS ELEVATED CONCENTRATIONS OF
ARSENIC RANGING UP TO 1080 MG/KG.  THE REMAINING 60 PERCENT IS SIMILAR TO THE OVERBURDEN OF A SURFACE MINE. 
THE FORM AND MOBILITY OF THE ARSENIC IN THE MINE DUMP MATERIAL IS THE SAME AS THAT OF THE ARSENIC IN THE
LEACH HEAP.

SOIL

SOIL AROUND THE SITE WAS SAMPLED TO DETERMINE THE EXTENT OF EFFECTS FROM MINING OR LEACHING OPERATIONS.  SOIL
SAMPLES WERE ANALYZED FOR THE SAME INORGANIC PARAMETERS AS HEAP AND MINE DUMP MATERIALS.  WITH THE EXCEPTION
OF ARSENIC, THE SOIL SAMPLES BENEATH THE POND LINER WERE FOUND TO HAVE CONCENTRATIONS OF MAJOR AND MINOR
CONSTITUENTS SIMILAR TO THOSE FOUND IN THE HEAP AND MINE DUMP.  CONCENTRATIONS OF ARSENIC WERE APPRECIABLY
LOWER, WITH A MAXIMUM ARSENIC CONCENTRATION OF 274 MG/KG BENEATH THE POND LINER.

CONCENTRATIONS OF SEVERAL TRACE ELEMENTS IN SOILS BENEATH THE LINER WERE ALSO LESS THAN THOSE IN THE HEAP AND
DUMP, ESPECIALLY ZINC, COPPER, AND LEAD.  ONE SAMPLE, HOWEVER, SHOWED VERY HIGH VALUES, INDICATING THE
PRESENCE OF SOME HEAP-TYPE MATERIAL, AS WELL AS LEAKAGE OF CYANIDE (101 MG/KG) BENEATH THE POND LINER.

NEARBY SOILS SAMPLES WERE ALSO SIMILAR IN MAJOR AND MINOR ELEMENTAL COMPOSITION TO THE LEACH HEAP, WITH THE
EXCEPTION OF APPRECIABLY LOWER LEVELS OF ARSENIC, SODIUM, AND SEVERAL TRACE ELEMENTS.  CYANIDE WAS NOT FOUND
IN SOIL SAMPLES.  THE TWO BACKGROUND SAMPLES DIFFERED IN MOST CONSTITUENTS FROM BOTH THE HEAP MATERIAL AND
THE NEARBY SOIL SAMPLES; ALL TRACE ELEMENTS EXCEPT BARIUM OCCURRED AT LOWER LEVELS.

SOIL SAMPLES WERE ALSO ANALYZED FOR ORGANIC CHEMICALS.  HOWEVER, NONE OF THE FIELD SAMPLES HAD RESULTS
APPRECIABLY DIFFERENT FROM THE BLANK SAMPLES, INDICATING THAT PAST OPERATIONS HAVE NOT RESULTED IN ORGANIC  
CONTAMINATION AT THE SITE.

GROUNDWATER

THE SHALLOW AQUIFER UNDER THE SITE RANGES FROM A FEW INCHES THICK TO 31 FEET THICK, AND GROUNDWATER VELOCITY
IS ESTIMATED TO BE 1.3 FEET PER YEAR.  DUE TO ITS CONTACT WITH MINERALIZED BEDROCK OR MINE DUMP MATERIAL,
GROUNDWATER CONTAINS RELATIVELY HIGH CONCENTRATIONS OF DISSOLVED ANIONS AND CATIONS (CHLORIDE, SULFATE,
CALCIUM, AND MAGNESIUM) AS WELL AS METALS, SUCH AS ARSENIC, ANTIMONY, COPPER, IRON, SILVER, AND ZINC.  THE
LOW QUANTITY AND RELATIVE QUALITY OF THE GROUNDWATER MAKE IT AN UNLIKELY SOURCE OF DRINKING WATER.  CYANIDE
WAS DETECTED UNDER THE HEAP IN CONCENTRATIONS RANGING FROM 31 TO 281 UG/L.

THE SHALLOW AQUIFER UNDER THE SITE IS THOUGHT TO JOIN THE MAIN PART OF THE HORSE SPRINGS COULEE AQUIFER
DOWNGRADIENT OF THE SITE.  A DOMESTIC WELL AND TWO IRRIGATION WELLS IN THE HORSE SPRINGS COULEE AQUIFER AND
DOWNGRADIENT OF THE SITE WERE SAMPLED AND NO ELEVATED LEVELS OF CONTAMINANTS WERE FOUND.



SURFACE WATER

SURFACE WATER AT THE SITE CONSISTS OF A SMALL SEEP WITH MINIMAL FLOW AND MINE DRAINAGE WHICH IS PIPED TO A
STOCK WATERING TANK (SEE FIGURE 2). SURFACE WATER DOES NOT TRAVEL FROM ONSITE TO OFFSITE STREAMS, LAKES, OR
OTHER OPEN WATER.  ARSENIC IS THE MAJOR CONTAMINANT FOUND IN SURFACE WATER ONSITE.  DISSOLVED ARSENIC
CONCENTRATION IN THE STOCK TANK WAS 91 UG/L, THE HIGHEST OF ANY WATER SAMPLE TAKEN DURING THE FIELD
INVESTIGATION.

MIGRATION PATHWAYS

CONTAMINATION IS BELIEVED TO ORIGINATE FROM FOUR MAIN SOURCES:  THE LEACH HEAP, MINE DUMP, MINE DRAINAGE, AND
BEDROCK.  LEACHING, WEATHERING, EROSION, INFILTRATION AND OTHER PROCESSES AND MECHANISMS HAVE INTERMIXED
CONTAMINATION FROM MAN-MADE AND NATURAL SOURCES, AND TRANSPORTED IT TO OTHER MEDIA.  THE POTENTIAL EXPOSURE
PATHWAYS ARE THROUGH GROUNDWATER, AIR, SURFACE WATER AND SOIL CONTACT.

THE POTENTIAL FOR AIRBORNE MIGRATION OF ARSENIC OR CYANIDE IS MINIMAL.

THE HEAP IS PRESENTLY COVERED WITH A 33-MIL HYPALON LINER.  SHOULD THE LINER FAIL, THE TOP LAYER OF THE HEAP
IS SO COURSE THAT VERY LITTLE CONTAMINATED SOIL WOULD BLOW FROM THE HEAP, AS ESTIMATED BY WORST CASE
MODELING.

LIKEWISE, THE POTENTIAL FOR TRANSPORT OF CONTAMINANTS FROM THE SITE VIA SURFACE WATER IS MINIMAL.  THE
TOPOGRAPHY AT THE SITE IS RELATIVELY FLAT AND THERE IS NO CONNECTION WITH SURFACE WATER BODIES IN THE AREA. 
THE CLOSEST SURFACE WATER IS APPROXIMATELY TWO MILES FROM THE SITE.

THE MAIN POTENTIAL PATHWAY OF OFF-SITE CONTAMINANT MIGRATION IDENTIFIED FOR THIS SITE IS THE REGIONAL
GROUNDWATER SYSTEM (THE HORSE SPRINGS COULEE AQUIFER).  AS STATED ABOVE, CYANIDE AND ARSENIC WERE DETECTED IN
THE SHALLOW AQUIFER UNDER THE SITE DURING THE REMEDIAL INVESTIGATION. THE QUANTITY OF WATER FLOWING THROUGH
THE SHALLOW AQUIFER IS VERY LOW (WITH AN ESTIMATED SPECIFIC DISCHARGE OF 0.1 FT/YR), AND IT CURRENTLY IS NOT
USED AS A SOURCE OF DRINKING WATER, RATHER IT CONNECTS WITH THE REGIONAL AQUIFER DOWNGRADIENT OF THE SITE. 
GROUNDWATER SAMPLING WILL CONTINUE TO CONFIRM WHETHER ELEVATED CONCENTRATIONS OF CONTAMINANTS FROM THE SITE
ARE AFFECTING THE HORSE SPRINGS COULEE AQUIFER.

POTENTIAL EXPOSURE PATHWAYS FOR CONTAMINANTS IN SOIL INCLUDE INADVERTENT INGESTION (E.G., WHILE EATING OR
SMOKING), DIRECT DERMAL CONTACT, AND INHALATION OF SUSPENDED PARTICULATES.  THE LAST OF THESE IS NOT
CONSIDERED SIGNIFICANT, SINCE IT IS UNLIKELY THAT CONTAMINATED SOIL PARTICLES WILL BE INHALED UNLESS THE HEAP
IS DISTURBED.

#SSR
VI.  SUMMARY OF SITE RISKS

INTRODUCTION

A BASELINE RISK ASSESSMENT WAS CONDUCTED AS PART OF THE REMEDIAL INVESTIGATION TO ESTIMATE THE RISKS TO HUMAN
HEALTH AND THE ENVIRONMENT THAT ARE POSED BY THE EXISTING CONDITIONS AT THE SILVER MOUNTAIN MINE SITE.  THE
BASELINE RISK ASSESSMENT ESTIMATED THAT THERE ARE UNACCEPTABLE POTENTIAL RISKS TO HUMAN HEALTH, IN
PARTICULAR, TO FUTURE WORKERS AT THE SITE.  RISKS TO HUMAN HEALTH AND THE ENVIRONMENT ARE SUMMARIZED BELOW.

CONTAMINANTS OF CONCERN

INORGANIC CONTAMINANTS ARE THE MOST PREVALENT ONES AT SILVER MOUNTAIN MINE.  SOILS SAMPLING CONDUCTED IN THE
AREAS MOST LIKELY TO BE CONTAMINATED WITH ORGANIC CHEMICALS (FUELS, SOLVENTS, ETC.) IDENTIFIED FEW ORGANICS. 
LOW LEVELS OF METHYLENE CHLORIDE, BENZOIC ACID, BIS (2 ETHYLHEXYL) PHTHALATE, BENZYL ALCOHOL, AND ACETONE
WERE FOUND IN SOME SAMPLES, BUT ARE BELIEVED TO BE LABORATORY CONTAMINANTS BASED ON QUALITY ASSURANCE OF THE
DATA.

THE CONTAMINANTS THAT WERE CONSIDERED OF POTENTIAL CONCERN IN THE RISK ASSESSMENT ARE LISTED IN TABLE 1,
ALONG WITH THEIR AVERAGE, HIGHEST (UPPER BOUND), AND "REASONABLE MAXIMUM EXPOSURE" CONCENTRATIONS.  TO
ESTABLISH THE REASONABLE MAXIMUM EXPOSURE CONCENTRATION, THE UPPER 95 PERCENT CONFIDENCE LIMIT ON THE AVERAGE
WAS USED, UNLESS IT EXCEEDED THE MAXIMUM VALUE, IN WHICH CASE THE MAXIMUM WAS USED.  THE RISK ASSESSMENT
DETERMINED THAT THE MEDIA OF CONCERN ARE LIMITED TO SOIL AND GROUNDWATER.

EXPOSURE ASSESSMENT

A.  POPULATION AT RISK (PRESENT AND FUTURE)



THE LAND IMMEDIATELY SURROUNDING THE SITE IS OWNED BY A LOOMIS RESIDENT WHO USES THE LAND FOR CATTLE GRAZING. 
THE NEAREST RESIDENCE IS THREE MILES AWAY; THE NEAREST TOWNS (LOOMIS AND TONASKET) ARE APPROXIMATELY SIX
MILES AWAY.

IT HAS BEEN REPORTED THAT LOCAL TEENAGERS FREQUENT THE SITE.  EARLY REPORTS INDICATE THAT WARNING SIGNS
POSTED AROUND THE SITE WERE REMOVED MORE THAN ONCE, AND DEPARTMENT OF ECOLOGY RECORDS DOCUMENT THAT AFTER THE
PLACEMENT OF THE POND AND HEAP COVER, MUCH OF THE ROPE USED TO HOLD THIS DOWN WAS REMOVED.  BASED ON THIS
INFORMATION, ONLY VISITORS TO THE SITE ARE THOUGHT TO BE CURRENTLY EXPOSED.

IN THE BASELINE RISK ASSESSMENT (WHICH ASSUMES NO CLEANUP OF THE SITE), IT IS EXPECTED THAT THE SITE WILL
CONTINUE TO BE ACCESSIBLE TO VISITORS. OTHERS WHO COULD BE EXPOSED IN THE FUTURE INCLUDE WORKERS AT THE SITE,
OR RESIDENTS IF PEOPLE CHOOSE TO LIVE THERE.  IF IT BECOMES PROFITABLE TO CONTINUE THE ORIGINAL MINING
ACTIVITY, EXPOSURE TO MINE WORKERS WOULD BE A DISTINCT POSSIBILITY.  WORKERS AND RESIDENTS ARE EXPECTED TO
SPEND FAR MORE TIME AT THE SITE THAN INFREQUENT VISITORS, AND AS A RESULT WOULD BE AT GREATER RISK.

_____________________________________________________________________________________________

       TABLE 1.  CONTAMINANT CONCENTRATIONS USED TO ESTIMATE RISK

   CONTAMINANT                            SOIL
                                          (MG/KG)

                                AVE.      U.B.        RME

   ANTIMONY                     3.0       9.1         4.9
   ARSENIC                      342.5     631.6       420.8
   BARIUM                       53.2      109.5       60.9
   BERYLLIUM                    0.3       0.7         0.4
   CADMIUM                      2.0       4.2         2.4
   CHROMIUM                     10.4      16.0        11.8
   COPPER                       134.7     510.4       185.6
   CYANIDE                      21.9      96.3        35.1
   FLUORIDE *                   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
   NICKEL                       29.6      48.8        33.3
   NITRATE *                    0.0       0.0         0.0
   NITRATE *                    0.0       0.0         0.0
   SELENIUM                     0.8       1.6         1.0
   SILVER                       8.4       33.8        11.9
   THALLIUM                     0.2       0.9         0.3
   TIN                          0.0       0.0         0.0
   VANADIUM                     18.8      30.6        21.8
   ZINC                         224.3     554.1       274.9



                              TABLE 1 (CONTINUED)

   CONTAMINANT                            WATER
                                          (MG/KG)

                                AVE.      U.B.        RME

   ANTIMONY                     14.7      40.4         40.4
   ARSENIC                      10.7      14.3         14.3
   BARIUM                       61.0      136.0        136.0
   BERYLLIUM                    0.9       1.5          1.5
   CADMIUM                      1.5       2.9          2.9
   CHROMIUM                     11.1      31.6         31.6
   COPPER                       20.2      56.7         56.7
   CYANIDE                      40.8      281.0        122.3
   FLUORIDE *                   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
   NICKEL                       15.6      38.4         38.4
   NITRATE *                    37.1      120.8        76.3
   NITRATE *                    0.3       1.3          1.3

   SELENIUM                     1.7       3.9          3.9
   SILVER                       2.5       2.5          2.5
   THALLIUM                     0.1       0.1          0.1
   TIN                          15.4      31.5         31.5
   VANADIUM                     11.5      40.7         40.7
   ZINC                         42.1      129.0        129.0

   *   WATER CONCENTRATIONS ARE IN MG/L.

   RME = REASONABLE MAXIMUM EXPOSURE.
   AVE. = AVERAGE
   U.B. = UPPERBOUND.

_______________________________________________________________________________________

AS FAR AS COULD BE DETERMINED FROM AVAILABLE RECORDS, THERE HAS NEVER BEEN RESIDENTIAL OCCUPATION AT THE
SILVER MOUNTAIN MINE SITE.  NOR DOES RESIDENTIAL GROWTH INTO THE IMMEDIATE VICINITY APPEAR LIKELY IN THE NEAR
FUTURE, DUE TO THE AREA'S SPARSE POPULATION AND THE LOW AVAILABILITY OF GROUNDWATER IN THE VICINITY OF THE
MINE AS COMPARED WITH THE CENTRAL PART OF THE COULEE.

GIVEN THE ABOVE CONDITIONS, A FUTURE INDUSTRIAL (I.E., MINE WORKER) EXPOSURE WAS CHOSEN AS THE REASONABLE
MAXIMUM EXPOSURE, IN ACCORDANCE WITH THE NATIONAL CONTINGENCY PLAN, AND WAS USED AS A BASIS FOR THE FOLLOWING
RISK ASSESSMENT.

B.  EXPOSURE PATHWAYS AND SCENARIOS

THE MAIN PATHWAYS OF CONCERN ARE:

• INGESTION OF CONTAMINATED GROUNDWATER,
• INGESTION OF SOIL, AND
• DERMAL CONTACT WITH SOIL.

PARAMETERS USED TO ESTIMATE THE REASONABLE MAXIMUM EXPOSURE ARE A COMBINATION OF AVERAGE AND UPPER-BOUND
INDUSTRIAL SCENARIO PARAMETERS. DOSES WERE CALCULATED SEPARATELY TO ESTIMATE NONCARCINOGENIC AND CANCER RISKS
USING TWO MODELS DEVELOPED BY EPA REGION 10.  USING THE FIRST MODEL, DOSE IS ESTIMATED FOR NONCARCINOGENIC
ENDPOINTS BY AVERAGING CHEMICAL INTAKE OVER THE CRITICAL PERIOD OF EXPOSURE FOR EACH PATHWAY. FOR CHEMICALS
OTHER THAN COPPER, NITRATE AND NITRITE, LONG-TERM (CHRONIC) EXPOSURE IS THE MOST CRITICAL, AND CHEMICAL
INTAKE WAS AVERAGED OVER 7 YEARS.  THIS IS THE SHORTEST PERIOD TO WHICH THE CHRONIC ORAL REFERENCE DOSE MAY
APPROPRIATELY BE APPLIED.  ADVERSE EFFECTS OF COPPER, NITRATE AND NITRITE RESULT PRINCIPALLY FROM SHORT TERM
(ACUTE) EXPOSURE; THEREFORE, AVERAGE INTAKES WERE CALCULATED SEPARATELY FOR THESE USING A 6-MONTH AVERAGING
PERIOD.

THE SECOND MODEL IS USED TO ESTIMATE DOSE FOR EACH PATHWAY FOR CANCER RISK ESTIMATION.  CURRENT SCIENTIFIC
OPINION IS THAT AN INCREASE IN CANCER RISK FROM CHEMICAL EXPOSURE IS A FUNCTION OF THE AVERAGE LIFETIME
INTAKE, OR DOSE.  DOSE RECEIVED IS SUMMED OVER THE EXPOSURE PERIOD AND THEN AVERAGED OVER A PERSON'S LIFE.



TO DETERMINE THE OVERALL CHEMICAL INTAKE, DOSES MUST BE SUMMED ACROSS ALL RELEVANT PATHWAYS.  IN THIS CASE,
IT IS REASONABLE TO ASSUME THAT A PERSON WILL BE CONCURRENTLY EXPOSED TO CONTAMINANTS BY THREE ROUTES: SOIL
INGESTION, DERMAL CONTACT WITH SOIL, AND INGESTION OF DRINKING WATER.  THEREFORE, DOSES FROM THESE PATHWAYS
HAVE BEEN ADDED TO DETERMINE THE CUMULATIVE DOSE.

TOXICITY ASSESSMENT

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING
EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS.  CPFS, WHICH ARE
EXPRESSED IN UNITS OF (MG/KG/DAY)-1, ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN, IN
MG/KG/DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH EXPOSURE AT
THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS A CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM THE
CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY UNLIKELY.  CANCER POTENCY
FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN EPIDEMIOLOGICAL STUDIES OR CHRONIC ANIMAL BIOASSAYS TO WHICH
ANIMAL-TO-HUMAN EXTRAPOLATION AND MATHEMATICAL EXTRAPOLATION MODELS HAVE BEEN APPLIED.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR EVALUATING THE POTENTIAL FOR ADVERSE NONCARCINOGENIC
HEALTH EFFECTS RESULTING FROM CHEMICAL EXPOSURE.  RFDS, WHICH ARE EXPRESSED IN UNITS OF MG/KG/DAY, ARE
ESTIMATES OF DAILY EXPOSURE LEVELS FOR HUMANS, INCLUDING SENSITIVE INDIVIDUALS, BELOW WHICH NONCARCINOGENIC
EFFECTS ARE NOT EXPECTED TO OCCUR.  ESTIMATED INTAKES OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT
OF A CHEMICAL INGESTED FROM CONTAMINATED DRINKING WATER) CAN BE COMPARED TO THE RFD.  RFDS ARE DERIVED FROM
HUMAN EPIDEMIOLOGICAL STUDIES OR ANIMAL STUDIES TO WHICH UNCERTAINTY AND MODIFYING FACTORS HAVE BEEN APPLIED
(E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA TO PREDICT EFFECTS ON HUMANS).  THESE UNCERTAINTY FACTORS HELP
ENSURE THAT THE RFD WILL NOT UNDERESTIMATE THE POTENTIAL FOR ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.

TABLE 2 LISTS CANCER POTENCY FACTORS AND REFERENCE DOSES FOR CONTAMINANTS OF CONCERN IDENTIFIED IN THE
BASELINE RISK ASSESSMENT.

______________________________________________________________________________
              TABLE 2.  CANCER POTENCY FACTORS & REFERENCE DOSES

                      ORAL                CHRONIC ORAL
   CONTAMINANT        CPF      REFERENCE DOSE   LEVEL OF CONFIDENCE
                                (MG/KG/DAY)         (MG/KG/DAY)
   ARSENIC       50              1 E-03*             NOT
                                                    ESTABLISHED

   CYANIDE       NONE            2 E-02              MEDIUM

   ANTIMONY      NONE            4 E-04              LOW

   LEAD          NONE           NONE DEVEL'D         NOT
                                                    APPLICABLE

   NITRATE       NONE           1 E+00              HIGH
   NITRITE       NONE           1 E-01              HIGH

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

RISK CHARACTERIZATION

EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE AVERAGE DAILY DOSE WITH THE CANCER POTENCY
FACTOR.  THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC NOTATION (E.G., 1X (10-6)
OR 1 E-06).  AN EXCESS LIFETIME CANCER RISK OF 1 E-06 INDICATES THAT, AS AN UPPER BOUND, AN INDIVIDUAL HAS A
ONE IN ONE MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN OVER A
LIFETIME UNDER THE SPECIFIC EXPOSURE CONDITIONS AT THE SITE.  BECAUSE THESE ARE UPPER BOUND ESTIMATES, IT IS
LIKELY THAT THE ACTUAL RISK IS LESS THAN THE ESTIMATED EXCESS CANCER RISK.

POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS THE
HAZARD QUOTIENT (HQ) (OR THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE CONTAMINANT CONCENTRATION IN A
GIVEN MEDIUM TO THE CONTAMINANT'S REFERENCE DOSE).  BY ADDING THE HQS FOR ALL CONTAMINANTS WITHIN A MEDIUM OR
ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY REASONABLY BE EXPOSED, THE HAZARD INDEX (HI) CAN BE
GENERATED.  THE HI PROVIDES A USEFUL REFERENCE POINT FOR GAUGING THE POTENTIAL SIGNIFICANCE OF MULTIPLE
CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.

A.  EXCESS LIFETIME CANCER RISKS



FUTURE LIFETIME CANCER ESTIMATES ARE BASED ENTIRELY ON EXPOSURE TO ARSENIC ASSUMING INDUSTRIAL SITE USAGE AND
REASONABLE MAXIMUM EXPOSURE ARSENIC CONCENTRATIONS.  IN ADDITION TO ARSENIC, OTHER CONTAMINANTS AT THE SILVER
MOUNTAIN MINE SITE THAT ARE KNOWN OR PROBABLE HUMAN CARCINOGENS ARE BERYLLIUM, CADMIUM, CHROMIUM, NICKEL, AND
LEAD. HOWEVER, BERYLLIUM, CADMIUM, CHROMIUM, AND NICKEL HAVE ONLY BEEN FOUND TO BE CARCINOGENIC VIA
INHALATION.  AS STATED ABOVE, INHALATION OF PARTICULATES AND VOLATILES IS NOT A SIGNIFICANT PATHWAY FOR THIS
SITE. THE CARCINOGENICITY OF LEAD COULD NOT BE EVALUATED BECAUSE A CANCER POTENCY FACTOR HAS NOT BEEN
ESTABLISHED AT THIS TIME.  THE CARCINOGENIC RISK FROM EXPOSURE TO ARSENIC IS SHOWN IN TABLE 3 FOR EACH
EXPOSURE PATHWAY.

B.  NONCARCINOGENIC EFFECTS

RISKS OF DEVELOPING NONCARCINOGENIC EFFECTS ARE PRESENTED IN TERMS OF A HAZARD QUOTIENT AND HAZARD INDEX.  IF
THE EXPOSURE IS EQUAL TO OR LESS THAN THE RFD - A HAZARD QUOTIENT OF 1.0 OR LESS - THEN ADVERSE EFFECTS ARE
NOT EXPECTED.  IF THE HAZARD QUOTIENT IS GREATER THAN 1.0, THERE IS AN INCREASING CHANCE THAT ADVERSE EFFECTS
WILL OCCUR.  THE HAZARD INDICES, SUMMED ACROSS EACH EXPOSURE PATHWAY, ARE SHOWN IN TABLE 3. TABLE 4 SHOWS THE
NONCARCINOGENIC AND CARCINOGENIC RISKS BROKEN DOWN BY CONTAMINANT AND MEDIUM.

________________________________________________________________________________
                TABLE 3.  CARCINOGENIC & NONCARCINOGENIC RISKS

   PATHWAY/MEDIUM    CARCINOGENIC RISK-ARSENIC      HAZARD INDEX-ALL SOIL
   INGESTION                    2.3 E-04             2.7 E-01
   WATER INGESTION              2.4 E-04             3.1 E+00
   DERMAL CONTACT               1.9 E-03             2.2 E+00
   PARTICULATE INHALATION       0.0 E+00             0.0 E+00
   VAPOR INHALATION             0.0 E+00             0.0 E+00
   TOTAL RISK                   2.3 E-03             5.5

             TABLE 4.  REASONABLE MAXIMUM EXPOSURE RISKS BY MEDIUM

       A.   NONCARCINOGENIC
                                   RFD RATIO

   CONTAMINANT                  WATER               SOIL

   ANTIMONY                     1.7E+00             6.3E-02
   ARSENIC                      2.5E-01             2.2E+00
   BARIUM                       4.7E-02             6.3E-03
   BERYLLIUM                    5.1E-03             4.2E-04
   CADMIUM                      9.8E-02             2.5E-02
   CHROMIUM                     1.1E-01             1.2E-02
   COPPER                       2.6E-02             1.1E-04
   CYANIDE                      4.2E-01             3.7-02
   FLUORIDE                     2.0E-01             0.0E+00
   MANGANESE                    3.6E-02             1.6E-02
   MERCURY                      5.7E-03             5.0E-03
   NICKEL                       3.3E-02             8.7E-03
   NITRATE                      0.0E+00             0.0E+00
   NITRATE                      0.0E+00             0.0E+00
   SELENIUM                     2.2E-02             1.7E-03
   SILVER                       1.4E-02             2.1E-02
   THALLIUM                     1.1E-02             1.7E-02
   TIN                          9.0E-04             0.0E+00
   VANADIUM                     7.8E-02             1.3-02
   ZINC                         1.1E-02             7.1E-03

   HAZARD INDEX                 3.1                 2.4

   COMBINED HAZARD INDEX        5.5

       B:   CARCINOGENIC (ARSENIC ONLY)

                                WATER               SOIL

                                2.4E-04             2.1E-03

   TOTAL RISK                             2.3E-03



                   TABLE 5.  STOCK TANK DRINKING WATER RISKS

            NONCARCINOGENIC RISKS

   COMPOUND                     HAZARD QUOTIENT

   ANTIMONY                     0.0E+00
   ARSENIC                      1.6E+00
   BARIUM                       3.4E-03
   BERYLLIUM                    1.7E-03
   CADMIUM                      1.7E-02
   CHROMIUM                     3.4E-03
   CYANIDE                      4.1E-03
   FLUORIDE                     7.1E-05
   MANGANESE                    2.0E-04
   MERCURY                      5.7E-03
   NICKEL                       1.1E-02
   SELENIUM                     0.0E+00
   SILVER                       1.4E-02
   THALLIUM                     1.1E-02
   TIN                          2.9E-04
   VANADIUM                     2.4E-03
   ZINC                         5.1E-04

   HAZARD INDEX =               1.7E+00

            NONCARCINOGENIC RISKS

   COMPOUND                     RISK

   ARSENIC                      1.6E-03
_____________________________________________________________________________

THE TOTAL NONCARCINOGENIC HAZARD QUOTIENT FOR THE WATER IN THE STOCK TANK IS 1.7.  ARSENIC, WITH A HAZARD
QUOTIENT OF 1.6, ACCOUNTS FOR NEARLY ALL OF THIS RISK.  THE RISKS PRESENTED BY THE STOCK TANK ARE SHOWN IN
TABLE 5 ABOVE.

CONCLUSIONS - HUMAN HEALTH RISKS

AT THE SILVER MOUNTAIN MINE SITE, THE MOST IMPORTANT EXPOSURES ROUTES ARE INGESTION OF AND DERMAL CONTACT
WITH SOIL, AND INGESTION OF GROUNDWATER OR SURFACE WATER.

USING REASONABLE MAXIMUM EXPOSURE ASSUMPTIONS, ARSENIC, ANTIMONY, AND CYANIDE ARE THE MOST IMPORTANT
CONTAMINANTS IN WATER.  NITRATE/NITRITE AND LEAD WERE EACH PRESENT IN A SINGLE GROUNDWATER SAMPLE AT
CONCENTRATIONS ABOVE ESTABLISHED CRITERIA, THOUGH THESE SAMPLES MAY NOT BE REPRESENTATIVE OF OVERALL SITE
CONDITIONS.  EXPOSURE TO ARSENIC IN WATER COULD RESULT IN AN INCREASED CANCER RISK OF 2 IN TEN THOUSAND.
THERE IS ALSO A RISK OF NONCARCINOGENIC EFFECTS, MAINLY NEUROLOGIC, LIVER, AND SKIN RELATED, FROM ARSENIC,
CYANIDE AND OTHER CHEMICALS.  THE HAZARD QUOTIENT FOR THESE EFFECTS IS 2.5.

THE MOST IMPORTANT CONTAMINANT IN SOIL IS ARSENIC.  EXPOSURE TO SOIL COULD RESULT IN AN INCREASED CANCER RISK
OF TWO IN ONE THOUSAND.  THE HAZARD INDEX OF 2.4 INDICATES THAT SOIL EXPOSURE COULD ALSO RESULT IN A RISK OF
NONCARCINOGENIC EFFECTS, PRINCIPALLY SKIN AND NEUROLOGIC
   DISORDERS.

UNCERTAINTY IS INHERENT IN ALL RISK ASSESSMENTS.  THE MAJOR SOURCES OF UNCERTAINTY IN THE SILVER MOUNTAIN
MINE RISK ASSESSMENT ARE TOXICITY REFERENCE VALUES, ASSUMED FUTURE LAND USE, THE ACTUAL TOXICITY/RISK OF THE
DERMAL PATHWAY, AND THE WATER DATA (AS MENTIONED ABOVE).  DUE TO THE UNCERTAINTY IN THESE AND OTHER AREAS,
CONSERVATIVE ASSUMPTIONS WERE MADE IN ORDER TO BE PROTECTIVE OF HUMAN HEALTH.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE
RESPONSE ACTION SELECTED IN THIS RECORD OF DECISION, MAY PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO
PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

ENVIRONMENTAL RISKS

THE GREATEST RISK TO WILDLIFE AND PLANTS APPEARS TO BE FROM THE ARSENIC CONCENTRATIONS IN THE SOILS



SURROUNDING THE LEACH HEAP.  THESE SOILS ARE CONTAMINATED WITH LEVELS OF ARSENIC TOXIC TO VEGETATION AND
RUMINANTS, AND ARE LIKELY TO BE UTILIZED BY SAGEBRUSH BIOTA, ALTHOUGH THE AREA INVOLVED IS SMALL.  IN THE
FUTURE, ONCE THE HEAP COVER DETERIORATES, THERE MAY BE SOME ACUTE TOXICITY AT TIMES FROM TEMPORARY PONDING OF
LEACHATE.  SOILS FROM THE HEAP AND DUMP MAY EXERT THEIR POTENTIAL TOXICITY IF THEY ERODE, SPREAD OUT, LEACH,
ETC.

THERE IS NO CURRENT RISK TO WILDLIFE OR PLANTS FROM GROUNDWATER, AND NO FUTURE RISK IS ANTICIPATED.  SURFACE
WATERS, HOWEVER, ATTRACT WILDLIFE, ENHANCING EXPOSURE TO TOXIC LEVELS OF POLLUTANTS WITHIN THOSE WATERS. THE
MINE DRAINAGE TO THE TROUGH WILL PROBABLY CONTINUE TO BE A SOURCE OF ELEVATED ARSENIC CONCENTRATIONS.  TO A
LESSER EXTENT, THE SEEP AREA MAY CONTINUE TO BE A SOURCE OF ELEVATED ALUMINUM, COPPER, AND LEAD.

#DA
VII.  DESCRIPTION OF ALTERNATIVES

THE FEASIBILITY STUDY DEVELOPED EIGHT ALTERNATIVES, UTILIZING A VARIETY OF TREATMENT, CONTAINMENT, AND
DISPOSAL OPTIONS, TO REDUCE THE RISKS REMAINING AT THE SITE AFTER EARLY INITIAL TREATMENT ACTIONS.  THE THREE 
ALTERNATIVES WHICH BEST MET THE EVALUATION CRITERIA (PROTECTIVENESS, COST EFFECTIVENESS, COMPLIANCE WITH
REGULATIONS) WERE SELECTED FOR DETAILED ANALYSIS AND ARE DESCRIBED BELOW, ALONG WITH THE NO ACTION
ALTERNATIVE, WHICH MUST BE CONSIDERED TO COMPLY WITH THE NCP.  AS DISCUSSED FURTHER IN SECTION X OF THIS
DOCUMENT, THE PRIMARY APPLICABLE OR RELEVANT AND APPROPRIATE REGULATIONS ARE ACTION-SPECIFIC.  THERE ARE NO
LOCATION-SPECIFIC ARARS FOR THIS SITE, AND THE SAFE DRINKING WATER ACT STANDARDS ARE THE ONLY POTENTIALLY
APPLICABLE ARAR.  THE ALTERNATIVES ARE REFERRED TO BY THE NUMBERS ASSIGNED IN THE FEASIBILITY STUDY AND
PROPOSED PLAN.

ALTERNATIVE 1:  NO ACTION

THIS ALTERNATIVE LEAVES THE SITE AS-IS, WITH NO TREATMENT OR CONTAINMENT OF CONTAMINATED MATERIALS AND NO
RESTRICTIONS ON SITE ACCESS.  THE LEACH HEAP IS SUBJECTED TO ALL NORMAL WEATHERING FORCES AND SEASONAL WATER
RUNOFF.  NO ARARS ARE INVOKED, AND THUS NONE ARE VIOLATED.

ALTERNATIVE 2:  GRADING, CLAY/SOIL CAP, INSTITUTIONAL CONTROLS, AND GROUNDWATER MONITORING

THIS ALTERNATIVE CONSISTS OF A SERIES OF ACTIONS LEADING TO CAPPING THE LEACH HEAP.  FIRST, ALL CONTAMINATED
MATERIALS ON SITE ARE CONSOLIDATED ONTO THE LEACH HEAP, WITH SAMPLING CONDUCTED TO VERIFY THAT CONTAMINATED 
MATERIALS ARE ADEQUATELY CONSOLIDATED.  THESE CONTAMINATED MATERIALS CONSIST OF SURFACE SOILS SURROUNDING THE
HEAP THAT CONTAIN CYANIDE AND ELEVATED ARSENIC CONCENTRATIONS AND APPROXIMATELY 1600 YD3 OF MINERALIZED MINE
DUMP.  THE LEACH HEAP IS THEN GRADED AND CONTOURED TO A SHAPE THAT WILL MINIMIZE WATER EROSION OF THE SURFACE
LAYER AND SEASONAL RUNOFF CONTACT WITH THE RESHAPED HEAP.  A SOIL/CLAY MIXTURE IS PLACED AND COMPACTED OVER
THE GRADED HEAP TO REDUCE INFILTRATION OF BOTH AIR AND WATER INTO THE CONTAMINATED MATERIALS.

BECAUSE THE WASTES AT SILVER MOUNTAIN MINE ARE SPECIFICALLY EXEMPT FROM THE RESOURCE CONSERVATION & RECOVERY
ACT, THE REMEDY DOES NOT INVOLVE THE DISPOSAL OF RCRA-REGULATED WASTE, AND RCRA LAND DISPOSAL RESTRICTIONS
AND SUBTITLE C CLOSURE STANDARDS ARE NOT APPLICABLE.  THE WASHINGTON STATE DANGEROUS WASTE ACT DOES REGULATE
CERTAIN WASTES CONTAINING CONCENTRATIONS OF ARSENIC GREATER THAN 100 MG/KG IF THE WASTE WAS GENERATED AFTER
1981.  BECAUSE THE WASTE AT THE SITE WAS GENERATED PRIOR TO THIS DATE, THE STATE DANGEROUS WASTE RULES ARE
NOT APPLICABLE; HOWEVER, THEY HAVE BEEN DETERMINED TO BE RELEVANT AND APPROPRIATE TO THE TYPE OF WASTE BEING
MANAGED.

THE CAP WILL BE DESIGNED AND CONSTRUCTED TO PROMOTE DRAINAGE, MINIMIZE EROSION OF THE COVER, AND PROVIDE
LONG-TERM MINIMIZATION OF MIGRATION OF LIQUIDS THROUGH THE UNDERLYING CONTAMINATED MATERIALS.  BECAUSE MEAN
ANNUAL PRECIPITATION IS ONLY 11.4 INCHES PER YEAR, THE CAP IS EXPECTED TO READILY MEET OR EXCEED THESE
PERFORMANCE CRITERIA.  LONG-TERM OPERATION AND MAINTENANCE WILL BE CONDUCTED TO MONITOR THE GROUNDWATER
AROUND THE SITE AND TO ENSURE THE INTEGRITY OF THE CAP.

GROUNDWATER SAMPLING IS CONDUCTED FOR FIVE YEARS OR MORE TO VERIFY WHETHER CONTAMINANTS ARE MIGRATING.  AS AN
ADDED PRECAUTION, A RESTRICTION OR NOTICE NOT TO DISTURB THE CAP SHALL BE PLACED ON THE DEED FOR THE SITE,
AND A FENCE WITH APPROPRIATE WARNING SIGNS IS CONSTRUCTED AROUND THE SITE TO LIMIT ACCESS.  THE COMMUNITY IS
PROVIDED NOTICE OF GROUNDWATER SAMPLING ACTIVITIES, SAMPLING RESULTS, AND THE POTENTIAL FOR CONTAMINATION OF
THE LOW-YIELD AQUIFER UNDER THE SITE.

THIS ALTERNATIVE DOES NOT COMPLETELY ELIMINATE THE PROBLEM OF THE REMAINING CYANIDE AND TOXIC METALS
MIGRATING FROM THE LEACH HEAP, BUT IT DOES MINIMIZE THESE PROBLEMS BY SHIELDING THE CONTAMINATED MATERIALS
FROM THE CONDITIONS THAT PROMOTE MIGRATION OF ARSENIC AND CYANIDE.  THE CAP SIGNIFICANTLY REDUCES NATURAL
OXIDATION OF THE METAL SULFIDES AND THE REMAINING CYANIDE COMPOUNDS AND ELIMINATES CASUAL CONTACT WITH THE
CONTAMINATED MATERIALS BY HUMANS AND ANIMALS.  FUTURE DISTURBANCE OF THE CAP IS MINIMIZED BY THE FENCING AND
DEED RESTRICTIONS PLACED ON THE SITE.



ARARS FOR THIS ALTERNATIVE INCLUDE OCCUPATIONAL HEALTH AND SAFETY ADMINISTRATION (OSHA) REGULATIONS ON WORKER
SAFETY, CLEAN AIR ACT (CAA) EMISSION STANDARDS DURING IMPLEMENTATION, WASHINGTON STATE DANGEROUS WASTE
REGULATIONS ON CAPPING, MAXIMUM CONTAMINANT LEVELS (MCLS) FOR GROUNDWATER PROTECTION, AND THE STATE'S MINIMUM
STANDARDS FOR CONSTRUCTION AND MAINTENANCE OF WELLS.

CONSTRUCTION OF THE CAP SHOULD TAKE 2-3 MONTHS.  OPERATION AND MAINTENANCE (O&M) REQUIREMENTS INCLUDE
SEMI-ANNUAL GROUNDWATER SAMPLING AND YEARLY INSPECTIONS OF THE SITE TO MONITOR THE CONDITION OF THE CAP. THE
PRESENT VALUE COST, INCLUDING CONSTRUCTION AND O&M, IS ESTIMATED AT $635,600.

ALTERNATIVE 6:  REMOVAL AND CONTINUOUS RINSE TO TREAT FOR CYANIDE, FINE SOLIDS TO RESOURCE CONSERVATION AND
RECOVERY ACT (RCRA) DISPOSAL TO REMOVE ARSENIC

THE MAJOR FEATURE OF THIS ALTERNATIVE IS THE ADDITIONAL TREATMENT OF APPROXIMATELY 5740 YD3 OF HEAP, MINE
DUMP, AND SOIL TO DESTROY THE REMAINING CYANIDE AND REMOVE THE MORE MOBILE ARSENIC.  THE MATERIAL IS MOVED TO
A TROMMEL WHERE IT IS RINSED WITH WATER (TO REMOVE THE CYANIDE AND WATER-SOLUBLE METALS) AND SIZED TO REMOVE
THE FINER SOLIDS. OVERSIZED SOLIDS ARE ALLOWED TO DRAIN AND THEN ARE LEFT ON THE SITE IF THEY MEET TREATMENT
STANDARDS OF 200 MG/KG ARSENIC AND 95 MG/KG CYANIDE (SEE TABLE 6 BELOW).  THE FINE SOLIDS ARE FURTHER
DEWATERED AND THEN TRANSPORTED TO A LANDFILL THAT MEETS RCRA REQUIREMENTS.

TREATABILITY TESTS ARE NEEDED TO DETERMINE THE PROPER OPERATING CONDITIONS FOR MEETING THE ARSENIC AND
CYANIDE TREATMENT STANDARDS.  IT IS DOUBTFUL THAT THIS ALTERNATIVE CAN MEET THE ARSENIC STANDARD OF 200
MG/KG, BECAUSE IT WILL NOT REMOVE THE ARSENIC THAT IS PRESENT IN THE TIGHTLY BOUND SULFIDE MINERAL FORM.  THE
ARSENIC IN THIS FORM IS NOT MOBILE NOW, BUT IT WILL SLOWLY OXIDIZE AND BECOME AVAILABLE TO THE ENVIRONMENT
OVER TIME.

THE RINSATE IS PROCESSED TO DESTROY THE CYANIDE AND REMOVE THE SOLUBLE METAL CONTAMINANTS BY PRECIPITATION. 
TREATED RINSATE WOULD BE RELEASED TO THE GROUND IF IT MEETS STATE LAND APPLICATION DISCHARGE LIMITS.  THE
DISCHARGE OF TREATED RINSATE IS REGULATED UNDER THE STATE WATER POLLUTION CONTROL ACT (RCW 90-48), ALTHOUGH
NO DISCHARGE LIMITS SPECIFIC TO THIS PROJECT HAVE BEEN SET BY THE STATE.  THE VOLUME OF RINSE WATER GENERATED
IS ESTIMATED TO BE 400 GAL/HR.  THE METAL-CONTAINING SLUDGE GENERATED BY THE RINSATE TREATMENT IS DISPOSED OF
AT A HAZARDOUS WASTE FACILITY, IN ACCORDANCE WITH RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) REGULATIONS.

ARARS INCLUDE THE OSHA AND CAA REQUIREMENTS AS UNDER ALTERNATIVE 2, AND SEVERAL STATE OF WASHINGTON WATER
QUALITY REGULATIONS, INCLUDING THE STATE WATER POLLUTION CONTROL ACT AND THE STATE WASTE DISCHARGE PERMIT
PROGRAM (ALTHOUGH NO PERMITS ARE REQUIRED FOR ON-SITE ACTIVITIES).

NO GROUNDWATER MONITORING OR INSTITUTIONAL CONTROLS ARE INCLUDED IN THIS ALTERNATIVE.  THE ESTIMATED TIME
REQUIRED FOR IMPLEMENTATION IS ONE YEAR.  NEITHER O&M NOR MONITORING IS ANTICIPATED IN THE COST CALCULATION. 
HOWEVER, BOTH GROUNDWATER MONITORING AND CAPPING MAY BE NEEDED IF TREATABILITY STUDY RESULTS SHOW THAT
HEALTH-BASED RISK LEVELS CANNOT BE MET THROUGH TREATMENT.  ESTIMATED PRESENT WORTH COSTS ARE $1.2 MILLION.

ALTERNATIVE 7:  OFFSITE RCRA DISPOSAL

THE MAJOR FEATURES OF THIS ALTERNATIVE ARE THE EXCAVATION, TRANSPORT, AND DISPOSAL OF APPROXIMATELY 5740 YD3
OF CONTAMINATED MATERIALS (LEACH HEAP, MINERALIZED MINE DUMP, AND SURROUNDING SOIL).  THE CONTAMINATED
MATERIALS ARE HAULED IN APPROPRIATELY CONTROLLED TRUCKS TO AN EXISTING RCRA LANDFILL.  AFTER DISPOSAL, THE
SITE NO LONGER HAS ANY CONTAMINATED MATERIALS STORED ON IT, AND THERE IS NO NEED TO RESTRICT SITE ENTRY AND
FUTURE USE.  BECAUSE THE LOW-YIELD AQUIFER IS AFFECTED BY NATURALLY OCCURRING ARSENIC IN THE BEDROCK, THE
COMMUNITY WILL BE PROVIDED NOTICE OF THE POSSIBILITY OF GROUNDWATER CONTAMINATION.

ARARS INCLUDE THE STATE DANGEROUS WASTE REGULATIONS FOR TRANSPORTATION AND DISPOSAL OF HAZARDOUS WASTES; THE
CAA AND OSHA REGULATIONS AGAIN APPLY DURING IMPLEMENTATION.  IMPLEMENTATION TIME FOR THIS ALTERNATIVE IS 2-3
MONTHS.  NO O&M, MONITORING, OR INSTITUTIONAL CONTROLS ARE REQUIRED.  DISPOSAL COSTS ARE ESTIMATED AT $1.4
MILLION.

#SCA
VIII.  SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

EACH OF THE FOUR ALTERNATIVES DESCRIBED IN THE PRECEDING SECTION WAS EVALUATED ACCORDING TO THE FOLLOWING
NINE CRITERIA:

THRESHOLD CRITERIA

   1.  OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT:  WHETHER OR NOT THE REMEDY PROVIDES ADEQUATE
       PROTECTION OR DESCRIBES THE MECHANISMS FOR CONTROLLING RISK FOR THE DIFFERENT EXPOSURE PATHWAYS.



   2.  COMPLIANCE WITH ARARS:  WHETHER OR NOT THE REMEDY ENSURES COMPLIANCE WITH APPLICABLE OR RELEVANT AND
       APPROPRIATE REQUIREMENTS OF OTHER FEDERAL AND STATE ENVIRONMENTAL STANDARDS OR STATUTES.

PRIMARY BALANCING CRITERIA

   3.  LONG-TERM EFFECTIVENESS AND PERMANENCE:  THE ABILITY OF THE REMEDY TO PROVIDE PROTECTION AND REDUCE
       RISKS TO HEALTH AND THE ENVIRONMENT AFTER CLEANUP GOALS HAVE BEEN MET.

   4.  REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT:  THE ANTICIPATED EFFECTIVENESS OF
       TREATMENT TECHNOLOGIES USED.

   5.  SHORT-TERM EFFECTIVENESS:  THE SPEED WITH WHICH THE REMEDY ACHIEVES PROTECTION, AS WELL AS ANY ADVERSE
       EFFECTS WHICH IT MAY CREATE DURING CONSTRUCTION AND IMPLEMENTATION.

   6.  IMPLEMENTABILITY:  THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF THE REMEDY.

   7.  COST:  INCLUDES CAPITAL AND O&M COSTS.

MODIFYING CRITERIA

   8.  STATE ACCEPTANCE:  WHETHER THE STATE CONCURS WITH OR OPPOSES THE REMEDY.

   9.  COMMUNITY ACCEPTANCE:  WHETHER OR NOT THE REMEDY IS ACCEPTABLE TO THE COMMUNITY, AND HOW IT ADDRESSES
       THEIR CONTINUING CONCERNS ABOUT THE SITE.

THE FOLLOWING SECTION DESCRIBES HOW EACH ALTERNATIVE MEETS THE VARIOUS CRITERIA.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE OFFSITE DISPOSAL OPTION AFFORDS THE STRONGEST MEASURE OF PROTECTION AT THE SITE, IN THAT THE CONTAMINATED
MATERIALS ARE COMPLETELY REMOVED FROM THE SITE.  ONCE THE MATERIALS ARE REMOVED, THERE WILL BE NO
RESTRICTIONS ON ACTIVITIES AT THE SITE.  HOWEVER, DISPOSAL AT ANOTHER FACILITY MERELY MOVES THE RISK FROM ONE
SITE TO ANOTHER.  SOME POTENTIAL FOR GROUNDWATER CONTAMINATION REMAINS AT THE SITE DUE TO NATURALLY OCCURRING
ARSENIC IN THE BEDROCK.

THE CAPPING ALTERNATIVE PREVENTS DIRECT CONTACT WITH THE CONTAMINATED MATERIALS, BY MEANS OF BOTH THE CAP
ITSELF AND THE FENCE ERECTED AROUND THE HEAP.  THERE STILL REMAINS A SMALL POTENTIAL FOR ARSENIC AND THE
REMAINING CYANIDE TO MOBILIZE AND ENTER THE GROUND UNDER THE CAPPED HEAP; HOWEVER, THE CAP SHOULD MINIMIZE
THAT POTENTIAL BY MINIMIZING CONTACT OF AIR AND WATER WITH THE CONTAMINATED MATERIALS.  GROUNDWATER
MONITORING AND CONTINGENT GROUNDWATER TREATMENT INCLUDED IN THIS ALTERNATIVE WILL ASSURE THAT IT REMAINS
PROTECTIVE.

THE TREATMENT ALTERNATIVE PROVIDES A GOOD MEASURE OF PROTECTION, BECAUSE ALL OF THE CONTAMINATED MATERIAL
WILL BE WASHED AND THE MORE MOBILE ARSENIC IN THE FINE MATERIALS WILL BE REMOVED AND DISPOSED OFFSITE.
HOWEVER, THE WASHED COARSE MATERIAL, WHICH WILL REMAIN ONSITE, WILL STILL CONTAIN ARSENIC-BEARING SULFIDE
MINERALS.  THE ARSENIC IN THIS FORM HAS A LOW MOBILITY, BUT OVER TIME THE SULFIDE MINERALS WILL OXIDIZE AND
THE ARSENIC WILL BECOME AVAILABLE TO THE ENVIRONMENT.  DEPENDING ON TREATMENT RESULTS (WHETHER HEALTH-BASED
LEVELS CAN BE ACHIEVED), CAPPING AND GROUNDWATER MONITORING MAY HAVE TO BE ADDED TO THIS ALTERNATIVE.

THE NO ACTION ALTERNATIVE DOES NOT PROTECT HUMAN HEALTH OR THE ENVIRONMENT.  HUMANS AND ANIMALS CAN COME IN
CONTACT WITH THE CONTAMINATED MATERIALS, AND POTENTIALLY HARMFUL LEACHATE COULD ACCUMULATE IN THE CATCHMENT
POND DOWNSLOPE FROM THE LEACH HEAP DURING WET PERIODS OF THE YEAR, AS THE EXISTING COVER DETERIORATES FROM
NATURAL WEATHERING.

SINCE THE NO ACTION ALTERNATIVE FAILS TO MEET THIS THRESHOLD CRITERION, IT WILL NOT BE CONSIDERED FURTHER IN
THIS ANALYSIS.

COMPLIANCE WITH ARARS

THE CAPPING AND OFFSITE DISPOSAL ALTERNATIVES MEET ALL ARARS.  THE TREATMENT ALTERNATIVE CAN BE DESIGNED TO
MEET ARARS, BUT SOME DIFFICULTY MAY ARISE DUE TO WASHINGTON STATE REGULATIONS GOVERNING WASTEWATER.  IF
RINSATE TREATMENT OPERATIONS CANNOT BE DESIGNED TO MEET STATE STANDARDS, THE WASTEWATER MIGHT HAVE TO BE
TRANSPORTED A MINIMUM OF 30 MILES TO A POTW FOR TREATMENT.

LONG-TERM EFFECTIVENESS AND PERMANENCE

OFFSITE DISPOSAL OF THE CONTAMINATED MATERIALS ELIMINATES THE LONG-TERM RISKS ASSOCIATED WITH THE SITE.  NO



INSTITUTIONAL BARRIERS OR RESTRICTIONS ARE PLACED ON THE SITE AND THERE IS NO NEED FOR ANY INSPECTION,
REPAIR, OR MAINTENANCE ACTIVITIES.  SOME POTENTIAL FOR GROUNDWATER CONTAMINATION REMAINS AT THE SITE DUE TO
NATURALLY OCCURRING ARSENIC IN THE BEDROCK.

THE CAPPING ALTERNATIVE IS HIGHLY RELIABLE AND EFFECTIVE.  DUE TO THE DRY CLIMATE IN THE AREA, THE NEED FOR
MAJOR REPAIRS OF THE CAP DURING ITS 30-YEAR DESIGN LIFE IS CONSIDERED VERY LOW.  A NOTICE OR RESTRICTION IN
THE DEED TO THE PROPERTY SHOULD RESTRICT FUTURE OWNERS FROM DISTURBING THE CAP.

THE TREATMENT ALTERNATIVE HAS, IN THEORY, A HIGH LEVEL OF LONG-TERM EFFECTIVENESS.  THE WASHED MATERIALS LEFT
ONSITE ARE FREE FROM CYANIDE AND SOLUBLE-METAL CONTAMINANTS.  WHILE THIS TECHNOLOGY IS NOT NEW, ITS
EFFECTIVENESS IN MEETING THE ARSENIC TREATMENT STANDARD IS NOT KNOWN. THE ARSENIC REMAINING IN THE CLEANED
MATERIALS IS IN THE FORM OF LOW MOBILITY SULFIDE MINERALS THAT UNDERGO SLOW OXIDATION.  OVER TIME THE ARSENIC
WOULD BECOME MORE MOBILE DUE TO NATURAL WEATHERING CONDITIONS. NO INSTITUTIONAL CONTROLS OR BARRIERS ARE
INCLUDED, BUT IF TREATABILITY STUDIES INDICATED THE NEED, CAPPING AND GROUNDWATER MONITORING WILL BE ADDED TO
THIS ALTERNATIVE.

REDUCTION OF CONTAMINANT MOBILITY, TOXICITY, OR VOLUME

EARLY TREATMENT ACTIONS SIGNIFICANTLY REDUCED THE CONCENTRATION OF CYANIDE IN THE LEACH HEAP.  FURTHER
TREATMENT OF THE LEACH HEAP WOULD REDUCE THE TOXICITY AND SOMEWHAT REDUCE THE VOLUME OF THE WASHED MATERIALS
TO BE LEFT ONSITE.  CYANIDE AND SOLUBLE-METAL CONTAMINANTS ARE WASHED FROM THE CONTAMINATED MATERIAL, AND THE
RINSATE IS SUBSEQUENTLY TREATED TO DESTROY AND PRECIPITATE THE CONTAMINANTS.  THE PRINCIPAL THREAT, ARSENIC,
IS PARTIALLY REMOVED (RATHER THAN TREATED) THROUGH SIZING OPERATIONS THAT SEPARATE OUT THE FINE MATERIALS. 
PRECIPITATED SLUDGE AND FINE SOLIDS ARE DISPOSED AT A HAZARDOUS WASTE SITE.  ARSENIC IN THE FORM OF SULFIDE
MINERALS REMAINS IN THE WASHED MATERIALS, BUT IT HAS VERY LOW MOBILITY.

CAPPING THE HEAP GREATLY REDUCES THE POTENTIAL FOR THE CONTAMINANTS TO MOVE INTO THE ENVIRONMENT, BECAUSE IT
ELIMINATES WIND AND WATER EROSION. CAPPING MINIMIZES WATER AND AIR INFILTRATION INTO THE HEAP, THUS LIMITING
THE NATURAL OXIDATION RATE OF THE METAL SULFIDES AND THE CYANIDE AND METAL COMPLEXES; THIS IN TURN
SIGNIFICANTLY REDUCES THE POTENTIAL FOR CONTAMINANT MOBILITY.  CAPPING SLOWS THE NATURAL DEGRADATION OF
CYANIDE.  THIS ALTERNATIVE DOES NOT REDUCE THE VOLUME OF CONTAMINATED MATERIALS.

DISPOSAL OF THE MATERIALS AT A HAZARDOUS WASTE LANDFILL DOES NOT REDUCE EITHER THE TOXICITY OR THE VOLUME OF
THE CONTAMINANTS.  PLACEMENT OF THE CONTAMINATED MATERIALS IN A PROPERLY CONSTRUCTED RCRA LANDFILL SHOULD
REDUCE THE MOBILITY OF THE CONTAMINANTS INTO THE ENVIRONMENT.

SHORT-TERM EFFECTIVENESS

THE CAPPING ALTERNATIVE HAS THE HIGHEST SHORT-TERM EFFECTIVENESS, AS IT TAKES ONLY 2-3 MONTHS TO IMPLEMENT
AND INVOLVES THE LEAST MOVEMENT OF CONTAMINATED MATERIALS.  WORKER SAFETY IS ASSURED THROUGH WETTING THE
CONTAMINATED MATERIALS TO CONTROL BLOWING DUST, AND TAKING OTHER ROUTINE SAFETY MEASURES TO PREVENT EXPOSURE
TO CONTAMINATED MATERIAL.

OFFSITE DISPOSAL ALSO TAKES 2-3 MONTHS AND REQUIRES SAFETY PRECAUTIONS DURING THE REMOVAL OF THE LEACH HEAP
MATERIALS.  MATERIALS ARE HAULED TO THE LANDFILL IN APPROPRIATELY SEALED AND LABELED TRUCKS TO MINIMIZE THE
RISK OF HUMAN CONTACT WITH THE CONTAMINANTS.

THE TREATMENT ALTERNATIVE REQUIRES ABOUT A YEAR'S WORK.  SAFETY CLOTHING AND EQUIPMENT ARE REQUIRED TO ASSURE
WORKER SAFETY, AND PRECAUTIONS ARE TAKEN WHEN MATERIALS ARE HAULED OFFSITE, AS IN THE ABOVE ALTERNATIVE. THIS
ALTERNATIVE HAS THE LOWEST SHORT-TERM EFFECTIVENESS BECAUSE THE LIKELIHOOD OF CONTAMINATED MATERIALS BECOMING
AIRBORNE DURING SIZING OPERATIONS IS VERY HIGH.

IMPLEMENTABILITY

OFFSITE LANDFILLING IS EASY TO IMPLEMENT.  LOADING, HAULING, AND LONG-TERM DISPOSAL SERVICES ARE READILY
AVAILABLE, AND LANDFILL CAPACITY DOES NOT POSE A PROBLEM.  NO FUTURE SITE REMEDIATION OR MONITORING IS
REQUIRED.  SOME POTENTIAL FOR GROUNDWATER CONTAMINATION REMAINS AT THE SITE DUE TO NATURALLY OCCURRING
ARSENIC IN THE BEDROCK.

CAPPING IS ALSO EASILY IMPLEMENTED.  THE TECHNOLOGY TO CONSTRUCT THE ALTERNATIVE IS WELL DEVELOPED AND THE
MEANS TO PERFORM MAINTENANCE FUNCTIONS ON THE CAP AND MONITOR THE EFFECTIVENESS OF THE REMEDIAL ACTION ARE
AVAILABLE.

TREATMENT IS LESS IMPLEMENTABLE.  THE TECHNOLOGIES TO WASH AND SIZE THE CONTAMINATED MATERIALS AND TO TREAT
THE RINSATE ARE GENERALLY PROVEN, AND THE AVAILABILITY OF EQUIPMENT AND TECHNICAL PERSONNEL SHOULD BE GOOD. 
HOWEVER, TREATABILITY TESTS ARE REQUIRED TO DETERMINE HOW EFFECTIVE THIS ALTERNATIVE WILL BE IN REDUCING
ARSENIC CONCENTRATIONS. IT IS DOUBTFUL THAT TREATMENT/REMOVAL OF FINES COULD REDUCE THE ARSENIC PRESENT IN



THE SULFIDE MINERAL FORM TO THE CLEANUP STANDARD OF 200 MG/KG (SEE TABLE 6 BELOW).  IN ADDITION, THE ARARS
FOR THIS ALTERNATIVE MIGHT NECESSITATE DISPOSAL OF WASTEWATER OFF-SITE, MAKING IMPLEMENTATION MORE DIFFICULT
THAN ORIGINALLY PLANNED.  UNDER THIS ALTERNATIVE, THE SITE REQUIRES NO FUTURE MONITORING, BUT IF TREATABILITY
STUDIES INDICATED THE NEED, CAPPING AND GROUNDWATER MONITORING WILL BE ADDED TO THIS ALTERNATIVE.

COST

THE CAPPING ALTERNATIVE HAS AN ESTIMATED CAPITAL COST OF $370,360 AND ANNUAL O&M COSTS OF $39,650.  THE
PRESENT VALUE, BASED ON A 30-YEAR PERIOD FOR SITE ACTIVITIES, IS $635,600.

CAPITAL COSTS FOR THE TREATMENT ALTERNATIVE ARE ESTIMATED AT $855,290, AND PRESENT WORTH AT $1.2 MILLION.  NO
MONITORING OR MAINTENANCE COSTS ARE INCLUDED.

OFFSITE DISPOSAL WOULD COST AN ESTIMATED $1.4 MILLION.

STATE ACCEPTANCE

THE WASHINGTON STATE DEPARTMENT OF ECOLOGY HAS GIVEN VERBAL APPROVAL OF ALTERNATE 2, CAPPING.

COMMUNITY ACCEPTANCE

TWO COMMENTORS SUGGESTED USING AN ALTERNATIVE OTHER THAN THE SELECTED CAPPING ALTERNATIVE.  COMMUNITY
INTEREST IN THE SITE IS GENERALLY LOW. A TOTAL OF THREE PRIVATE CITIZENS AND ONE LOCAL OFFICIAL COMMENTED ON
THE PROPOSED PLAN: TWO FAVORED A CAPPING OPTION, THE OFFICIAL FAVORED TAKING NO ACTION, AND THE OTHER CITIZEN
GAVE NO OPINION.  ALL PUBLIC COMMENTS ARE SHOWN IN SECTION XI OF THIS DOCUMENT, THE "RESPONSIVENESS SUMMARY."

#SR
IX.  THE SELECTED REMEDY

THE SELECTED REMEDY IS ALTERNATIVE 2 (GRADING AND CAPPING THE LEACH HEAP; INSTITUTIONAL CONTROLS; AND
GROUNDWATER MONITORING).  EPA AND THE STATE OF WASHINGTON AGREE THAT THIS ALTERNATIVE BEST MEETS THE
SELECTION CRITERIA.  A MORE DETAILED DESCRIPTION OF THE COMPONENTS OF THE REMEDY FOLLOWS.

CONSOLIDATION AND GRADING

ALL CONTAMINATED SOILS AND MINE DUMP MATERIAL WILL BE CONSOLIDATED WITH THE LEACH HEAP, GRADED, AND CONTOURED
TO A SHAPE THAT WILL MINIMIZE WATER INFILTRATION.  LOCATIONS WHICH MIGHT INCLUDE SUCH MATERIALS INCLUDE THE
MINE DUMP AREAS AND SURFACE SOILS AROUND THE LEACH HEAP. THIS WORK WILL BE ACCOMPLISHED USING CONVENTIONAL
EARTH-MOVING EQUIPMENT. SAMPLES WILL BE COLLECTED AFTER CONTAMINATED MATERIALS HAVE BEEN CONSOLIDATED TO
VERIFY THAT ALL MATERIAL CONTAMINATED WITH CONCENTRATIONS OF ARSENIC GREATER THAN 200 MG/KG OR CYANIDE
GREATER THAN 95 MG/KG IS MADE PART OF THE HEAP.  THE RATIONALE FOR THESE CLEANUP STANDARDS ARE SHOWN IN TABLE
6 BELOW.

______________________________________________________________________________________

        TABLE 6.  CLEANUP STANDARDS FOR LEACH HEAP, MINE DUMP, AND SOIL

                    CONCENTRATION
      CONSTITUENT   AT SITE           STANDARD      RATIONALE

     ARSENIC       274 MG/KG MAX   200 MG/KG    HAZARD INDEX = 1.0
                                                CANCER RISK = (10-4)

    CYANIDE       101 MG/KG MAX    95 MG/KG    HAZARD INDEX = 0.1
_____________________________________________________________________________________

CAPPING

CAPPING IS THE MOST IMPORTANT COMPONENT OF THIS REMEDY IN TERMS OF PREVENTING CONTAMINANT MIGRATION.  FIVE
TYPES OF CAPS WERE EVALUATED IN THE FEASIBILITY STUDY;  THE SOIL/CLAY TYPE WAS SELECTED BECAUSE IT WAS AS
PROTECTIVE AS ANY OTHER EVALUATED, AND IT WAS THE MOST COST EFFECTIVE.  THE REMEDIAL DESIGN WORK WILL INCLUDE
DESIGNING A SPECIFIC CAP TO MEET THE FOLLOWING CRITERIA:  PROMOTE DRAINAGE, MINIMIZE EROSION OF THE COVER,
AND PROVIDE LONG-TERM MINIMIZATION OF MIGRATION OF LIQUIDS THROUGH THE UNDERLYING CONTAMINATED MATERIALS.

MINE ADIT AND STOCK TANK



THE ENTRANCE TO THE MINE WILL BE PLUGGED USING CONVENTIONAL TECHNIQUES IN ORDER TO PROTECT PUBLIC SAFETY,
PARTICULARLY THE CURIOUS VISITOR WHO MAY ENTER THE MINE.  THE PIPE THAT NOW CARRIES MINE DRAINAGE WATER TO
THE STOCK TANK WILL BE REMOVED.  A NEW WELL WILL BE INSTALLED ON THE LAND OWNER'S PROPERTY IN THE HORSE
SPRINGS COULEE AQUIFER TO REPLACE THE STOCK TANK AS AN ANIMAL WATER SUPPLY.

INSTITUTIONAL CONTROLS

THE SITE WILL BE FENCED TO PREVENT PEOPLE AND ANIMALS FROM DISTURBING THE CAP AND EXISTING MONITORING WELLS. 
A RESTRICTION OR NOTICE WILL BE PLACED ON THE DEED TO THE PROPERTY WHICH RESTRICTS FUTURE DISTURBANCE OF THE
CAP.  THE COMMUNITY WILL BE PROVIDED NOTICE OF SAMPLING OF THE LOW-YIELD AQUIFER UNDER THE SITE, THE SAMPLING
RESULTS, AND THE POTENTIAL FOR CONTAMINATION, INCLUDING THAT FROM NATURALLY OCCURRING ARSENIC IN THE BEDROCK.

GROUNDWATER MONITORING

A GROUNDWATER MONITORING PROGRAM WILL BE IMPLEMENTED TO VERIFY CONCENTRATIONS OF POTENTIAL CONTAMINANTS, BOTH
SPATIALLY AND TEMPORALLY. DURING THE REMEDIAL INVESTIGATION, GROUNDWATER CONCENTRATIONS OF CONTAMINANTS
EXCEEDED HUMAN HEALTH-BASED STANDARDS ON A SPORADIC BASIS. A GROUNDWATER MONITORING PROGRAM TO MEET THE
OBJECTIVE OF DETECTING AND VERIFYING THE EXTENT OF CONTAMINATION WOULD BE CONDUCTED IN TWO STAGES:

STAGE 1.  EXISTING WELLS WILL BE SAMPLED ON A QUARTERLY BASIS FOR TWO YEARS FOR SELECTED PARAMETERS TO VERIFY
ANY CHANGES IN CONTAMINANTS OF CONCERN AT THE SITE, AND WHETHER THEY OCCUR AT CONCENTRATIONS ABOVE CLEANUP
STANDARDS.  ALL EXISTING WELLS WILL BE USED IN THE VERIFICATION ANALYSIS FOR CYANIDE, NITRATE, AND NITRITE,
WHICH ARE THE GROUNDWATER CONTAMINANTS THAT ORIGINATE ONLY IN THE HEAP.  THE OTHER CONTAMINANTS OF CONCERN,
ARSENIC, ANTIMONY, AND LEAD, HAVE A PROBABLE MAJOR SOURCE IN BEDROCK AND WOULD THEREFORE BE VERIFIED
PRIMARILY IN WELL 3, WHICH SHOULD HAVE THE LEAST BEDROCK INFLUENCE AMONG EXISTING WELLS.  IF ELEVATED LEVELS
OF CONTAMINANTS ARE NOT DETECTED, SAMPLING FREQUENCY WILL BE DECREASED TO SEMI-ANNUALLY.

IF ELEVATED LEVELS OF CONTAMINANTS ARE DETECTED AND VERIFIED, A MORE EXTENSIVE MONITORING SYSTEM WILL BE
ESTABLISHED IN STAGE 2 TO MONITOR CONTAMINATION AT THE POINT OF COMPLIANCE AND TO CLARIFY THE NATURAL BEDROCK
COMPONENT OF CONTAMINATION IN RELATION TO CONTAMINATION COMING FROM ON-SITE SOURCES.  IF ELEVATED LEVELS OF
CONTAMINANTS ARE NOT VERIFIED, STAGE 2 WILL NOT BE NEEDED EITHER FOR VERIFICATION OF CONTAMINATION OR FOR
COMPLIANCE MONITORING.  THE SELECTED PARAMETERS AND THE STANDARD (ACCEPTABLE CONCENTRATION) FOR EACH ARE
SHOWN IN TABLE 7 BELOW.

STAGE 2. THE MORE EXTENSIVE MONITORING SYSTEM WILL INCLUDE THE FOUR EXISTING MONITORING WELLS, THREE
ADDITIONAL DOWNGRADIENT WELLS, ONE ADDITIONAL UPGRADIENT WELL, AND A CONTINGENCY FOR A FOURTH ADDITIONAL
DOWNGRADIENT WELL IF REQUIRED TO ADEQUATELY SPAN THE FLOW PATH OF GROUNDWATER AT THE POINT OF COMPLIANCE. 
TWO OF THE DOWNGRADIENT WELLS WILL BE INSTALLED AT THE POINT OF COMPLIANCE ESTABLISHED IN THE WESTERN MARGIN
OF THE HORSE SPRINGS COULEE AQUIFER.  A THIRD DOWNGRADIENT WELL AND AN UPGRADIENT WELL WILL BE INSTALLED TO
PROVIDE AN ADEQUATE TWO-DIMENSIONAL ARRAY OF MONITORING POINTS TO VERIFY THE DIRECTION OF FLOW.

____________________________________________________________________________________________

                 TABLE 7.  GROUNDWATER PARAMETERS & STANDARDS

                      CONCENTRATION
   CONSTITUENT        AT SITE        STANDARD        RATIONALE

   ANTIMONY           40 UG/L             120 UG/L      HEALTH BASED LEVEL

   ARSENIC            14 UG/L             6 UG/L          10(-4) CANCER
   RISK

   CYANIDE            122 UG/L            154 UG/L         HEALTH ADVISORY

   LEAD               23 UG/L             20 UG/L          PROPOSED MCL

   NITRATE (N)        17 MG/L             10 MG/L (AS N)   MCL
                                          (45 MG/L AS NO3)

   NITRITE (N)        0.4 MG/L       1 MG/L (AS N)   PROPOSED MCL
                                          (3.3 MG/L AS NO2)

   COMBINED           17.4 MG/L      10 MG/L (AS N)     PROPOSED MCL
   NITRATE AND
   NITRITE



THE PARAMETERS TO BE USED FOR GROUND WATER MONITORING WILL INCLUDE THE FIELD PARAMETERS (WATER LEVEL,
TEMPERATURE, PH, ELECTRICAL CONDUCTIVITY, AND EH) AND THE PARAMETERS OF CONCERN IDENTIFIED IN THE REMEDIAL
INVESTIGATION (TOTAL CYANIDE, WEAK ACID DISSOCIABLE CYANIDE, ARSENIC, ANTIMONY, LEAD, NITRATE, AND NITRITE). 
THE NEED FOR CONTINUED GROUNDWATER MONITORING WILL BE EVALUATED DURING THE FIVE-YEAR REVIEW OF THE SITE.

A STATISTICAL PROCEDURE WILL BE USED TO EVALUATE MONITORING DATA FOR DETERMINING THE SPATIAL AND TEMPORAL
TRENDS IN CONTAMINANT LEVELS. GROUNDWATER TREATMENT DESIGN WOULD BEGIN IF THE STAGE 2 (POINT OF COMPLIANCE)
WELLS SHOW CONTAMINATION COMING FROM THE SITE EXCEEDS THE STANDARDS IN TABLE 7 AND IS NOT THE RESULT OF
NATURALLY OCCURRING CONTAMINATION, BASED ON STATISTICAL EVALUATION OF ALL THE DATA.

CONTINGENT GROUNDWATER TREATMENT PROGRAM

IF GROUNDWATER TREATMENT IS CHOSEN AS A REMEDIAL ALTERNATIVE BASED ON ANALYSES OF MONITORING RESULTS,
GROUNDWATER EXTRACTION AND TREATMENT AT THE SURFACE WILL BE EMPLOYED.  POTENTIAL TREATMENT FOR CYANIDE COULD
BE CHOSEN FROM METHODS LISTED IN SECTION 2.5.4 OF THE FEASIBILITY STUDY REPORT (EPA, JAN. 17, 1990) FOR
TREATMENT OF RINSEWATER FROM LEACHATE. POTENTIAL TREATMENT FOR ARSENIC WILL EMPLOY ARSENIC REMOVAL BY USE OF
IRON SULFATE OR OTHER PRECIPITANT.  IN THIS METHOD OF TREATMENT, FERRIC SULFATE IS ADDED AS A FLOC TO THE
WATER TO BE TREATED.  A HIGH OXIDATION STATE IS MAINTAINED BY AERATION DURING TREATMENT IN ORDER TO KEEP IRON
IN THE FERRIC FORM AND ARSENIC IN THE ARSENATE FORM.  A SLIGHTLY ACIDIC OPERATING PH OF PH 6-7 IS MAINTAINED
TO PROMOTE CHEMICAL REMOVAL OF ARSENIC FROM WATER BY ANY OF THREE FOLLOWING PROCESSES:

       1. PRECIPITATION OF FERRIC ARSENATE.
       2. COPRECIPITATION OF ARSENIC WITH FERRIC HYDROXIDE.
       3. ADSORPTION OF ARSENIC WITH FERRIC HYDROXIDE.

ARSENIC REMOVAL IS THEN COMPLETED BY SEPARATION OF SLUDGE FROM WATER.

AS NOTED ABOVE, GROUNDWATER TREATMENT WOULD NOT BE IMPLEMENTED UNTIL THE LEVEL OF GROUNDWATER CONTAMINATION
IS VERIFIED.  A DESIGN PHASE WOULD ALSO PRECEDE ANY GROUNDWATER TREATMENT TO VERIFY THAT GROUNDWATER
EXTRACTION IS PRACTICAL IN THE SHALLOW AQUIFER.  ON THE BASIS OF THE REMEDIAL INVESTIGATION, GROUNDWATER
TREATMENT IS AT PRESENT CONSIDERED TO BE AN INAPPROPRIATE ALTERNATIVE BECAUSE OF THE LOW LEVELS OF
CONTAMINANTS AND THE LOW HYDRAULIC CONDUCTIVITY OF THE SHALLOW AQUIFER.

POINTS OF COMPLIANCE

A POINT OF COMPLIANCE FOR GROUNDWATER STANDARDS WILL BE ESTABLISHED IN THE WESTERN MARGIN OF HORSE SPRINGS
COULEE AQUIFER 100-200 FEET DOWNGRADIENT FROM THE EDGE OF THE LEACH HEAP.  THIS POINT IS CHOSEN ON THE BASIS
OF TWO FINDINGS OF THE REMEDIAL INVESTIGATION:

   1. THE SHALLOW AQUIFER BENEATH THE HEAP HAS A VERY LOW HYDRAULIC CONDUCTIVITY ON THE ORDER OF 7 X (10-6)
      CM/S.  SUCH LOW HYDRAULIC CONDUCTIVITY MAKES THE SHALLOW AQUIFER UNUSABLE AS A WATER SUPPLY. HORSE
      SPRINGS COULEE AQUIFER, ON THE OTHER HAND, IS AN IMPORTANT WATER SUPPLY FOR IRRIGATION AND RESIDENTIAL
      USE.  THE PART OF HORSE SPRINGS COULEE AQUIFER ADJACENT TO THE MINE SITE IS THE MOST APPROPRIATE POINT
      TO MONITOR FOR EFFECTS OF CONTAMINANTS.

   2. SOME OF THE CONTAMINANTS OF CONCERN (ARSENIC, ANTIMONY, AND LEAD) IN THE SHALLOW AQUIFER HAVE A
      POTENTIAL NATURAL SOURCE IN BEDROCK ADJACENT TO THE LEACH HEAP AND MINE DUMP.  A POINT OF COMPLIANCE IN
      HORSE SPRINGS COULEE AQUIFER, RATHER THAN THE SHALLOW AQUIFER, IS MORE REMOVED FROM THE POTENTIAL
      BEDROCK SOURCE AND WILL BETTER ALLOW DIFFERENTIATION OF CONTAMINANTS FROM THE MINING ACTIVITIES VERSUS
      NATURALLY OCCURRING CONTAMINANTS.

#SD
X.  STATUTORY DETERMINATIONS

THE SELECTED REMEDY MEETS STATUTORY REQUIREMENTS OF SECTION 121 OF CERCLA, AS AMENDED BY SARA, AND TO THE
EXTENT PRACTICABLE, THE NATIONAL CONTINGENCY PLAN.  THE EVALUATION CRITERIA ARE DISCUSSED BELOW.

1.  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY WILL PROTECT HUMAN HEALTH AND THE ENVIRONMENT BY CONSOLIDATING THE CONTAMINATED MATERIALS
ONTO THE LEACH HEAP; CAPPING AND COVERING THE HEAP AND IMPLEMENTING INSTITUTIONAL CONTROLS TO MINIMIZE
EXPOSURE; AND MONITORING THE GROUNDWATER TO ASSURE IT IS NOT AFFECTED BY SOURCES AT THE SITE.  THESE ARE ALL
LONG-TERM MEASURES.  IN THE SHORT TERM, STANDARD HEALTH AND SAFETY PRECAUTIONS WILL BE TAKEN TO PROTECT
WORKERS; NO OTHER POPULATIONS ARE CURRENTLY AT RISK FROM THIS SITE.



2.  ATTAINMENT OF ARARS

THE SELECTED REMEDIAL ACTIONS MEETS ALL IDENTIFIED ARARS.  THESE ARE LISTED BELOW, BY MEDIA.  EXCEPT FOR THE
SAFE DRINKING WATER ACT (SDWA) STANDARDS, THESE ARE ALL ACTION-SPECIFIC ARARS (SDWA STANDARDS ARE
CHEMICAL-SPECIFIC).  THERE ARE NO LOCATION-SPECIFIC ARARS FOR THIS SITE.

HAZARDOUS WASTE:

RCRA.  NOT APPLICABLE DUE TO MINING WASTE EXCLUSION (40 CFR 261.4).  NOT RELEVANT AND APPROPRIATE BECAUSE THE
WASTE AT THE SILVER MOUNTAIN MINE SITE DOES NOT EXHIBIT A CHARACTERISTIC OF HAZARDOUS WASTE AND IS NOT
SIMILAR TO A RCRA WASTE.

WASHINGTON STATE DANGEROUS WASTE REGULATIONS (WAC 173-303).

SOME WASTES CONTAINING GREATER THAN 100 PPM ARSENIC ARE REGULATED AS DANGEROUS WASTES.  ALTHOUGH THE REMEDIAL
ACTIONS PLANNED DO NOT CONSTITUTE TREATMENT, STORAGE, OR DISPOSAL, THE ACTIONS ARE SUFFICIENTLY SIMILAR TO
MAKE THESE REGULATIONS RELEVANT AND APPROPRIATE.  SPECIFIC SECTIONS OF THE REGULATIONS THAT ARE RELEVANT AND
APPROPRIATE INCLUDE:

   SECTION 610 CLOSURE AND POSTCLOSURE
   SUBSECTION 2A:  CLOSURE PERFORMANCE STANDARD.

MUST CLOSE IN A MANNER THAT: MINIMIZES THE NEED FOR FURTHER MAINTENANCE; AND CONTROLS, MINIMIZES OR
ELIMINATES TO THE EXTENT NECESSARY TO PROTECT HUMAN HEALTH AND THE ENVIRONMENT, POSTCLOSURE ESCAPE OF
DANGEROUS WASTE, DANGEROUS CONSTITUENTS, LEACHATE, CONTAMINATED RUNOFF, OR DANGEROUS WASTE DECOMPOSITION
PRODUCTS TO THE GROUND, SURFACE WATER, GROUNDWATER, OR THE ATMOSPHERE; AND RETURNS THE LAND TO THE APPEARANCE
AND USE OF SURROUNDING LAND AREAS TO THE DEGREE POSSIBLE GIVEN THE NATURE OF THE PREVIOUS DANGEROUS WASTE
ACTIVITY.

   SUBSECTION 7D: POSTCLOSURE CARE AND USE OF PROPERTY.

POSTCLOSURE USE OF PROPERTY ON WHICH DANGEROUS WASTES REMAIN AFTER CLOSURE MUST NEVER BE ALLOWED TO DISTURB
THE INTEGRITY OF THE FINAL COVER OR ANY OTHER COMPONENTS OF ANY CONTAINMENT SYSTEM, OR THE FUNCTION OF THE
FACILITY'S MONITORING SYSTEMS, UNLESS THE DEPARTMENT FINDS THAT THE DISTURBANCE IS NECESSARY TO THE PROPOSED
USE OF THE PROPERTY, AND WILL NOT INCREASE THE POTENTIAL HAZARD TO HUMAN HEALTH OR THE ENVIRONMENT.

   SUBSECTION 10B(I)(A)(B): NOTICE IN DEED TO PROPERTY.

WITHIN SIXTY DAYS OF CLOSURE THE OWNER OR OPERATOR MUST: RECORD, IN ACCORDANCE WITH STATE LAW, A NOTATION ON
THE DEED TO THE PROPERTY, OR ON SOME OTHER INSTRUMENT WHICH IS NORMALLY EXAMINED DURING TITLE SEARCH, THAT
WILL IN PERPETUITY NOTIFY ANY POTENTIAL PURCHASER OF THE PROPERTY THAT THE LAND HAS BEEN USED TO MANAGE
DANGEROUS WASTES; AND THAT ITS USE IS RESTRICTED AS SPECIFIED IN SUBSECTION 7D.

   SECTION 645, SUBSECTION 8: GROUNDWATER MONITORING REQUIREMENTS.

   SECTION 665, SUBSECTION 6: CLOSURE AND POSTCLOSURE CARE FOR LANDFILLS.

THIS SUBSECTION CONTAINS GENERAL REQUIREMENTS FOR A FINAL COVER, MAINTENANCE, AND MONITORING.

WATER:

SAFE DRINKING WATER ACT, MAXIMUM CONTAMINANT LEVELS (MCLS).  AN APPLICABLE REQUIREMENT AT THE POINT OF
COMPLIANCE, THESE ARE THE FEDERAL STANDARDS FOR DRINKING WATER SUPPLIES.  MCLS EXIST FOR SEVERAL ELEMENTS
FOUND AT THE SITE, INCLUDING ARSENIC, CADMIUM, LEAD, SILVER, AND SEVERAL OTHERS.

MINIMUM STANDARDS FOR CONSTRUCTION AND MAINTENANCE OF WELLS (WAC 173.160).

AN APPLICABLE REQUIREMENT, THIS STATE OF WASHINGTON REGULATION ADDRESSES HOW WELLS MUST BE INSTALLED AND
ABANDONED BY LICENSES WELL CONTRACTORS. THE WELL TO BE DRILLED TO REPLACE THE STOCK TANK MUST COMPLY WITH
BOTH THE ADMINISTRATIVE AND SUBSTANTIVE REQUIREMENTS OF WAC 173.160 AND WAC 173.162, BECAUSE THE WELL WILL BE
LOCATED IN THE HORSE SPRINGS COULEE AQUIFER, OUTSIDE OF THE SITE BOUNDARIES.

STATE WATER POLLUTION CONTROL ACT (RCW 90.48).  THIS COULD BE APPLICABLE IF GROUNDWATER TREATMENT WERE
CONDUCTED.  THIS ACT REQUIRES THE USE OF ALL KNOWN AVAILABLE AND REASONABLE METHODS TO PREVENT AND CONTROL
POLLUTION OF THE WATERS OF THE STATE.  SPECIFIC SUBSTANTIVE REQUIREMENTS ARE SET FORTH IN:



   90.48.010  POLICY ENUNCIATED
   90.48.020  DEFINITIONS (POLLUTION & WATERS OF THE STATE)
   90.48.080  DISCHARGE OF POLLUTING MATTER IN WATERS PROHIBITED.

REGULATION OF PUBLIC GROUND WATERS (RCW 90.44).

THIS COULD BE APPLICABLE IF GROUNDWATER TREATMENT WERE CONDUCTED.  THIS CHAPTER ESTABLISHES THAT THE "FIRST
IN TIME, FIRST IN RIGHT" DOCTRINE OF WATER APPROPRIATION APPLIES TO GROUNDWATER AS WELL AS SURFACE WATER. IF  
THE GROUNDWATER EXTRACTION SYSTEM ADVERSELY IMPACTS EITHER THE QUANTITY OR QUALITY OF A SENIOR WATER RIGHT
HOLDER, THE IMPACTS MUST BE MITIGATED.

WATER RESOURCES ACT OF 1971 (RCW 90.54).

THIS COULD BE APPLICABLE IF GROUNDWATER TREATMENT WERE CONDUCTED.  THIS ACT SETS FORTH FUNDAMENTALS OF WATER
RESOURCE POLICY FOR THE STATE TO INSURE THAT WATERS OF THE STATE ARE PROTECTED AND FULLY UTILIZED FOR THE
GREATEST BENEFIT TO THE PEOPLE OF THE STATE AND, IN RELATION THERETO, TO PROVIDE DIRECTION TO THE DEPARTMENT
OF ECOLOGY AND OTHER STATE AGENCIES AND OFFICIALS, IN CARRYING OUT WATER AND RELATED RESOURCES PROGRAMS.
SPECIFIC SUBSTANTIVE REQUIREMENTS ARE SET FORTH IN:

90.54.020  GENERAL DECLARATION OF FUNDAMENTALS FOR UTILIZATION AND MANAGEMENT OF WATERS OF THE STATE.

ESTABLISHES: BENEFICIAL USES; THE BASIS FOR ALLOCATION WHICH INCLUDES THE LOSS OF OPPORTUNITY IN THE EQUATION
FOR MAXIMUM NET BENEFITS; BASE FLOW IN PERENNIAL STREAMS AND RIVERS SHALL BE RETAINED, AND ALL KNOWN
AVAILABLE AND REASONABLE METHODS OF TREATMENT SHALL BE APPLIED TO DISCHARGE OF WASTES INTO WATERS OF THE
STATE.

PROTECTION OF WITHDRAWAL FACILITIES ASSOCIATED WITH GROUND WATER RIGHTS (WAC 173-150).

THIS COULD BE APPLICABLE IF GROUNDWATER TREATMENT WERE CONDUCTED.  THE PURPOSE OF THIS CHAPTER IS TO
ESTABLISH AND SET FORTH THE POLICIES AND PROCEDURES OF THE DEPARTMENT OF ECOLOGY IN REGARD TO THE PROTECTION
OF THE AVAILABILITY OF GROUNDWATER AS IT PERTAINS TO THE WATER WITHDRAWAL FACILITIES OF HOLDERS OF
GROUNDWATER RIGHTS.  PARTICULARLY:

   173-150-060  DEFINES IMPAIRMENT OF WATER RIGHTS.
   173-150-090  VOLUNTARY AGREEMENTS.
   ALLOWS JUNIOR AND SENIOR WATER RIGHT HOLDERS TO REACH A MUTUALLY SATISFYING 
   AGREEMENT REGARDING IMPAIRMENT OF WATER SUPPLY BY ONE OF THE PARTIES.
   173-150-100  ENSURES PROTECTION OF WATER QUALITY AS WELL AS QUANTITY.

WATER QUALITY STANDARDS FOR SURFACE WATERS OF THE STATE OF WASHINGTON (WAC 173-210).  THIS WOULD BE
APPLICABLE IF GROUNDWATER TREATMENT WERE CONDUCTED AND RESULTED IN DISCHARGES TO SURFACE WATER.  THE PURPOSE
OF THIS REGULATION IS TO ESTABLISH WATER QUALITY STANDARDS FOR SURFACE WATER OF THE STATE, AND IT INCLUDES
PROVISIONS FOR THE PROTECTION OF BENEFICIAL USES.  PARTICULARLY:

   173-201-035  GENERAL CONSIDERATIONS.  SUBSECTION (8) STATES THE
   ANTIDEGRADATION POLICY OF THE STATE AS GUIDED BY RCW 90.48 AND RCW 90.54.

   173-201-045  GENERAL WATER USE AND CRITERIA CLASSES.  ESTABLISHES
   CRITERIA FOR THE BENEFICIAL USES TO BE PROTECTED.

   173-201-047  TOXIC SUBSTANCES.

THE ACUTE SURFACE WATER QUALITY CRITERIA FOR CYANIDE IN FRESHWATER IS 22 UG/L AND THE CHRONIC FRESHWATER
CRITERIA IS 5.2 UG/L.

   173-201-070 & 080  GENERAL AND SPECIFIC CLASSIFICATIONS FOR ALL
   FRESHWATERS OF THE STATE.

STATE WASTE DISCHARGE PERMIT PROGRAM (WAC 173-216).

PERMITS ARE NOT REQUIRED FOR ONSITE CERCLA REMEDIAL ACTIONS, BUT ARE APPLICABLE TO OFFSITE DISCHARGES TO
GROUND OR SURFACE WATERS NOT ALREADY REGULATED UNDER THE NPDES PROGRAM.  THIS WOULD BE RELEVANT AND
APPROPRIATE TO ONSITE DISCHARGES TO GROUNDWATER.  THE PERTINENT SUBSECTIONS ARE:

   173-216-020  POLICY ENUNCIATED.  REQUIRES THE USE OF ALL KNOWN AVAILABLE
   AND REASONABLE METHODS TO PREVENT AND CONTROL THE DISCHARGE OF WASTES
   INTO THE WATERS OF THE STATE.



   173-216-060  PROHIBITS DISCHARGES.
   173-216-110  PERMIT TERMS AND CONDITIONS.  ESTABLISHES CONDITIONS
   NECESSARY TO PREVENT AND CONTROL WASTE DISCHARGES INTO WATERS OF THE STATE.

UNDERGROUND INJECTION CONTROL PROGRAM (WAC 173-218).  THIS WOULD BE APPLICABLE IF FLUIDS WERE INJECTED
THROUGH WELLS OFFSITE, AND RELEVANT AND APPROPRIATE IF FLUIDS WERE INJECTED THROUGH WELLS ONSITE.  THIS
REGULATION SETS FORTH PROCEDURES AND PRACTICES TO PROTECT GROUNDWATERS, INCLUDING UNDERGROUND SOURCES OF
DRINKING WATER, FROM INJECTED FLUIDS. PERTINENT SUBSECTIONS ARE:

   173-218-020  POLICY ENUNCIATED.  REQUIRES THE USE OF ALL KNOWN AVAILABLE
   AND REASONABLE METHODS TO PREVENT AND CONTROL THE DISCHARGE OF FLUIDS
   AND WASTE FLUIDS INTO THE WATERS OF THE STATE.

   173-218-030  DEFINES BENEFICIAL USES AND WELL CLASSES.

   173-218-050  PROHIBITS NEW CLASS I INJECTION WELLS.  CLASS I WELLS
   INJECT FLUIDS BELOW THE LOWEST AQUIFER.

   173-218-080  PROHIBITS ALL CLASS IV WELLS, WHICH INJECT DANGEROUS OR
   RADIOACTIVE WASTE FLUIDS.

   173-218-090  PROHIBITS CLASS V INJECTION WELLS THAT INJECT INDUSTRIAL,
   MUNICIPAL, OR COMMERCIAL WASTE FLUIDS INTO OR ABOVE AN UNDERGROUND
   SOURCE OF DRINKING WATER.

   173-218-100  PERMIT TERMS AND CONDITIONS.  SUBSTANTIVE REQUIREMENTS FOR INJECTION.

SUBMISSION OF PLANS AND REPORTS FOR CONSTRUCTION OF WASTEWATER FACILITIES (WAC 173-240).  THIS WOULD BE
RELEVANT AND APPROPRIATE IF GROUNDWATER TREATMENT WERE CONDUCTED.  THIS REGULATION ESTABLISHES THE
REQUIREMENTS FOR ENGINEERING REPORTS, PLANS AND SPECIFICATIONS, CONSTRUCTION QUALITY ASSURANCE, AND THE
OPERATION AND MAINTENANCE MANUAL.

AIR:

CLEAN AIR ACT, PM10 STANDARD.  THIS APPLIES TO ANY FUGITIVE EMISSIONS FROM THE REMEDIAL ACTION WORK.

WASHINGTON STATE GENERAL REGULATIONS FOR AIR POLLUTION SOURCES (WAC 173-400), SECTION 40:  GENERAL STANDARDS
FOR MAXIMUM EMISSIONS. THIS SECTION IS APPLICABLE AND ADDRESSES FUGITIVE DUST AND OTHER EMISSIONS DURING
EXCAVATION AND CLEANUP RELATED ACTIVITIES.

AMBIENT AIR QUALITY STANDARDS FOR PARTICULATE MATTER (WAC 173-470). APPLICABLE STATE REQUIREMENT.

SAFETY:

OCCUPATIONAL SAFETY AND HEALTH ACT, 29 CFR 1910.  THIS APPLICABLE FEDERAL ACT GOVERNS WORKER SAFETY AT
HAZARDOUS WASTE SITES.

OCCUPATIONAL HEALTH STANDARDS--SAFETY STANDARDS FOR CARCINOGENS, PART P, HAZARDOUS WASTE OPERATIONS AND
EMERGENCY RESPONSE (WAC 296-62-300).

THIS APPLICABLE REGULATION INCLUDES TRAINING REQUIREMENTS FOR WORKERS POTENTIALLY EXPOSED TO HAZARDOUS
SUBSTANCES.  EFFECTIVE JUNE 1, 1990 THE TRAINING REQUIREMENT FOR GENERAL SITE WORKERS (E.G., EQUIPMENT
OPERATORS, TRANSPORT VEHICLE OPERATORS, GENERAL LABORERS, AND SUPERVISORY PERSONNEL) ENGAGED IN HAZARDOUS
SUBSTANCE WORK MUST RECEIVE 40 HOURS OF HEALTH AND SAFETY TRAINING, AND A MINIMUM OF THREE DAYS ACTUAL FIELD
EXPERIENCE UNDER THE DIRECT SUPERVISION OF A TRAINED, EXPERIENCED SUPERVISOR.  WORKERS ENGAGED IN HAZARDOUS
WASTE OPERATION WITHIN THE EXCLUSION ZONE AND THE CONTAMINATION REDUCTION ZONE MUST HAVE 80 HOURS OF
INSTRUCTION IN ADDITION TO THE FIELD EXPERIENCE.

3.  COST EFFECTIVENESS

THE SELECTED ACTION WAS THE MOST COST-EFFECTIVE OF THE ALTERNATIVES THAT PASSED SCREENING, BEING
SIGNIFICANTLY LESS EXPENSIVE THAN ALTERNATIVES 6 AND 7 (ALTERNATIVE 1, NO ACTION, FAILED THE PROTECTIVENESS
CRITERION).



4.  UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES

AN EARLY TREATMENT ACTION WAS TAKEN TO REDUCE THE CONCENTRATION OF CYANIDE IN THE LEACH HEAP AT THIS SITE. 
FOR THIS RECORD OF DECISION, SEVERAL TREATMENT TECHNOLOGIES WERE CONSIDERED, BUT WERE NOT SELECTED BECAUSE
THEIR HIGHER COST (COMPARED TO CAPPING) WAS NOT JUSTIFIED BY ANY INCREASE IN PROTECTIVENESS.  THERE ARE NO
KNOWN TECHNOLOGIES FOR TREATING THE ARSENIC IN THE WASTE; ALL OF THE TECHNOLOGIES EVALUATED TREAT ONLY THE
CYANIDE, WHICH IS NO LONGER THE PRINCIPAL THREAT AT THE SITE.  THE TECHNOLOGY THAT PASSED SCREENING--CYANIDE
RINSING WITH REMOVAL OF FINE SOLIDS CONTAINING MOBILE ARSENIC, FOLLOWED BY RINSATE TREATMENT--MAY NOT BE A
PERMANENT SOLUTION BECAUSE ITS EFFECTIVENESS IN REMOVING THE RELATIVELY STABLE ARSENIC COMPOUNDS, WHICH ARE
CURRENTLY THE PRINCIPAL THREAT, IS SOMEWHAT IN DOUBT.  ARSENIC REMAINING IN THE ROCK AFTER TREATMENT/REMOVAL
WOULD OXIDIZE OVER TIME AND BECOME AVAILABLE TO THE ENVIRONMENT.  IN ADDITION, THE TREATMENT ALTERNATIVE
WOULD BE DIFFICULT TO IMPLEMENT IF RINSATE TREATMENT PILOT TESTS REVEALED THAT STATE ARARS CONCERNING
DISPOSAL OF TREATED RINSATE COULD NOT BE MET.

5. LAND DISPOSAL RESTRICTIONS

WASTES RESULTING FROM THE BENEFICIATION OF MINING MATERIALS ARE CATEGORICALLY EXCLUDED FROM REGULATION AS
HAZARDOUS WASTES UNDER RCRA (40 CFR 261.4(B)(7).  HEAP LEACHING OPERATIONS ARE INCLUDED UNDER THE DEFINITION
OF "BENEFICIATION."  THEREFORE, THE LAND DISPOSAL RESTRICTIONS ARE NOT APPLICABLE. LAND DISPOSAL RESTRICTIONS
ARE ALSO NOT RELEVANT AND APPROPRIATE FOR TWO REASONS:  (1) WASTE IS NOT BEING DISPOSED OF IN A NEW UNIT, AN
EXPANSION OF AN EXISTING UNIT, OR A REPLACEMENT UNIT, AND (2) THE WASTE DOES NOT EXHIBIT A RCRA
CHARACTERISTIC AND IS NOT SUFFICIENTLY SIMILAR TO A RCRA WASTE TO INVOKE THE RCRA REGULATIONS.

6. PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

AN EARLY TREATMENT ACTION WAS TAKEN TO REDUCE THE CONCENTRATION OF CYANIDE IN THE LEACH HEAP AT THIS SITE. 
FOR THIS RECORD OF DECISION, SEVERAL TREATMENT TECHNOLOGIES WERE CONSIDERED, BUT WERE NOT SELECTED BECAUSE
THEIR HIGHER COST WAS NOT JUSTIFIED BY ANY INCREASE IN PROTECTIVENESS.  THERE ARE NO KNOWN TECHNOLOGIES FOR
TREATING THE ARSENIC, WHICH IS NOW THE PRINCIPAL THREAT.  TECHNOLOGIES FOR TREATING CYANIDE, WHICH IS NO
LONGER THE PRINCIPAL THREAT AT THE SITE, WERE EVALUATED.  THE TECHNOLOGY THAT PASSED SCREENING--CYANIDE
RINSING WITH REMOVAL OF FINE SOLIDS CONTAINING MOBILE ARSENIC, FOLLOWED BY RINSATE TREATMENT--MAY NOT BE
EFFECTIVE FOR REMOVING STABLE ARSENIC COMPOUNDS. THE CAPPING ALTERNATIVE WAS BELIEVED TO BETTER MEET THE
SELECTION CRITERIA OVERALL.

#RS
XI.  RESPONSIVENESS SUMMARY

OVERVIEW

THIS SECTION CONTAINS A SUMMARY OF COMMENTS AND CONCERNS RAISED DURING THE COMMENT PERIOD HELD FROM JANUARY
29 TO FEBRUARY 28, 1990, AS WELL AS COMMENTS RECEIVED ON THE DRAFT REMEDIAL INVESTIGATION AND FEASIBILITY
STUDY REPORTS.  A BRIEF DESCRIPTION OF COMMUNITY BACKGROUND AND INVOLVEMENT IS ALSO INCLUDED.

BACKGROUND OF COMMUNITY INVOLVEMENT

EPA CONDUCTED COMMUNITY INTERVIEWS IN SEPTEMBER 1987, AND FOUND COMMUNITY INTEREST IN THE SITE TO BE LOW. 
THE OWNER OF THE SITE WAS THE MOST CONCERNED CITIZEN AT THAT TIME.  OTHER CITIZENS AND LOCAL OFFICIALS
INTERVIEWED EXPRESSED CONCERN OVER OTHER ENVIRONMENTAL ISSUES IN THE AREA, SUCH AS A LOCAL LANDFILL
CONTAMINATED WITH PESTICIDES AND A LARGE SAWDUST PILE AT AN INOPERATIVE MILL WHICH PERIODICALLY CATCHES FIRE.
MINES ARE RELATIVELY COMMON IN THIS AREA.

THE CONCERNS EXPRESSED TO EPA DURING COMMUNITY INTERVIEWS WERE:

1)  CITIZENS WANTED TIMELY AND ACCURATE INFORMATION ON THE SITE.

2)  SOME CITIZENS EXPRESSED CONCERN OVER THE IMPLICATIONS THIS CLEANUP WOULD HAVE FOR OTHER MINING OPERATIONS
    OF SIMILAR TYPES IN THE AREA.

3)  CITIZENS WERE SURPRISED AT EPA'S INVOLVEMENT AT THE SITE.  THEY APPEARED TO CONSIDER IT A
    NON-THREATENING, LOW PRIORITY SITE.

SUMMARY OF COMMENTS RECEIVED

EPA HELD A PUBLIC COMMENT PERIOD FROM JANUARY 29 TO FEBRUARY 28, 1990. THE PUBLIC SENT 3 LETTERS AND PLACED
FOUR TELEPHONE CALLS TO THE ENVIRONMENTAL PROTECTION AGENCY'S SITE MANAGER DURING THIS TIME.  IN ADDITION,
TWO AGENCIES COMMENTED ON THE DRAFT REMEDIAL INVESTIGATION AND FEASIBILITY STUDY (RI/FS) REPORTS PRIOR TO THE



PUBLIC COMMENT PERIOD. ALL COMMENTS RECEIVED ARE SUMMARIZED BELOW AND GROUPED BY CATEGORY, E.G. EPA'S
PREFERRED ALTERNATIVE, COST, GROUNDWATER, ETC.

1.  EPA'S PREFERRED ALTERNATIVE

COMMENT: ONE CITIZEN SUPPORTED THE PROPOSED CAP REMEDY, PARTICULARLY FOR CONTROL OF ANY CONTAMINANTS THAT
COULD BECOME AIRBORNE.

RESPONSE: EPA AGREES THAT THE CAP WILL PREVENT THE SPREAD OF CONTAMINATION THROUGH AIR RELEASES, AND BELIEVES
THAT IN ADDITION THE CAP WILL MINIMIZE THE SPREAD OF CONTAMINATION THROUGH ALL MEDIA.

COMMENT: THE SAME CITIZEN COMMENTED THAT LOCAL SOILS ARE SANDY, THEREFORE EPA MAY HAVE TO IMPORT THE CLAY.

RESPONSE: IF THIS ALTERNATIVE IS THE FINAL REMEDY SELECTED, THE SPECIFICS WILL BE DETERMINED DURING THE
REMEDIAL DESIGN PHASE.  EPA AGREES THAT IT IS LIKELY THAT CLAY WILL HAVE TO BE IMPORTED AND MIXED WITH LOCAL
SOIL FOR THE CAP.

COMMENT: THE PROPERTY OWNER ASKED IF THE PREFERRED ALTERNATIVE WOULD INCLUDE A NEW WELL TO REPLACE THE STOCK
TANK AND IF THERE WOULD BE A PUMP IN IT.

RESPONSE: THE PREFERRED PLAN DOES INCLUDE A NEW WELL TO BE DRILLED INTO THE HORSE SPRINGS COULEE AQUIFER TO
PROVIDE AN ALTERNATIVE WATER SUPPLY FOR LIVESTOCK.  IT IS LIKELY TO BE PLACED EAST OF THE ORIGINAL STOCK TANK
IN THE HORSE SPRINGS COULEE AQUIFER.  THE ACTUAL LOCATION AND CONFIGURATION OF THE WELL WILL BE PART OF THE
REMEDIAL DESIGN AND CAN NOT BE DETERMINED AT THIS POINT.  EPA WILL WORK WITH THE LAND OWNER TO ENSURE WATER
IS PROVIDED TO HIS LIVESTOCK.

COMMENT: THE PROPERTY OWNER ASKED IF A CHAIN-LINK FENCE WILL BE PUT UP. THE OWNER HAD NOTICED THE TOP OF ONE
OF THE WELLS HAD BEEN BROKEN OFF, AND A FENCE WOULD HELP REDUCE FURTHER VANDALISM.

RESPONSE: THE PREFERRED ALTERNATIVE INCLUDES FENCING THE SITE TO PREVENT HUMANS AND LIVESTOCK FROM ENTERING
AND DISTURBING THE CAP OR MONITORING WELLS ONCE THE CAP IS IN PLACE.  THIS SHOULD MINIMIZE FURTHER DAMAGE TO
EXISTING OR NEW WELLS.

COMMENT: ONE COMMENTOR ASKED WHETHER A LINER WOULD BE PLACED UNDER THE LEACH HEAP PRIOR TO CAPPING.

RESPONSE: EPA CONSIDERED MOVING THE HEAP ONTO A NEWLY CONSTRUCTED LINER, BUT DETERMINED THIS WOULD NOT
PROVIDE ADDITIONAL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT TO OFFSET THE RISKS OF MOVING CONTAMINATED
MATERIALS.  THIS IS PRIMARILY BECAUSE THE CONTAMINATED MATERIALS ARE DRY AND RELATIVELY STABLE, AND THE CAP
WILL MINIMIZE THE WATER AND AIR THAT CAN COME INTO CONTACT WITH THEM.  CONSTRUCTING A BOTTOM LINER COULD BE
MORE PROTECTIVE IF THE WASTES WERE WET AND/OR LEACHATE WAS LIKELY TO BE GENERATED FROM THE HEAP.  HOWEVER,
EPA BELIEVES THE CONDITIONS AT THE SILVER MOUNTAIN MINE SITE DO NOT WARRANT THIS EXTRA STEP.

COMMENT: IN COMMENTING ON THE RI/FS REPORTS, ONE FEDERAL OFFICIAL FELT THAT THE CAPPING ALTERNATIVE SHOULD
ONLY BE CONSIDERED A TEMPORARY SOLUTION, WHICH DISPLACES THE PROBLEM UNTIL SOMETIME IN THE FUTURE.  IF THE
MATERIAL IS LEFT IN PLACE, AN IRREVERSIBLE CONTAMINATION OF GROUNDWATER IN THE AREA COULD OCCUR.

RESPONSE: EPA DOES NOT BELIEVE THAT THE PREFERRED ALTERNATIVE WILL FAIL AS THE COMMENTOR SUGGESTS.  ONCE THE
COVER IS IN PLACE, THE THREAT TO THE GROUNDWATER FROM THE MATERIALS ON SITE IS GREATLY REDUCED, BECAUSE
OXIDATION OF THE TIGHTLY BOUND ARSENIC WILL BE MINIMIZED.  EPA DETERMINED DURING THE FEASIBILITY STUDY THAT
TREATMENT OF THE MATERIAL ON SITE TO REMOVE ARSENIC TO HEALTH-BASED CONCENTRATIONS IS NOT POSSIBLE, AND THAT
THE CAPPING ALTERNATIVE IS THE MOST PROTECTIVE OF THE ENVIRONMENT OVERALL.  GROUNDWATER SAMPLING INDICATES
LITTLE OR NO CONTAMINATION HAS OCCURRED TO DATE, AND GROUNDWATER MONITORING WILL CONTINUE UNDER THE CHOSEN
ALTERNATIVE.

2.  REMEDIAL INVESTIGATION REPORT

COMMENT: A FEDERAL PUBLIC HEALTH OFFICIAL WROTE THAT SINCE ARSENIC CONCENTRATION WAS SO HIGH IN MINE
TAILINGS, MORE SOIL SAMPLING SHOULD BE DONE ON REST OF THE PROPERTY.

RESPONSE: DURING THE REMEDIAL INVESTIGATION, SOIL NEAR THE LEACH HEAP AND AT SEVERAL LOCATIONS AROUND THE
SITE WAS SAMPLED.  THE RESULTS SHOWED THAT HIGH CONCENTRATIONS OF ARSENIC WERE LIMITED TO THE SOILS
IMMEDIATELY SURROUNDING THE HEAP.  WHEN THIS CONTAMINATED SOIL IS CONSOLIDATED WITH THE HEAP PRIOR TO
CAPPING, SAMPLING WILL BE DONE TO VERIFY THAT THE REMAINING SOIL DOES NOT CONTAIN ARSENIC ABOVE HEALTH-BASED
CONCENTRATIONS.

COMMENT: THE COMMENTOR ABOVE SUGGESTED THAT THE TAILINGS PILES BE INCLUDED IN ANY REMEDIAL ACTION AT THE
SITE.



RESPONSE: THE CONTAMINATED MINE TAILINGS ARE INCLUDED IN THE REMEDIAL ACTION CHOSEN FOR THE SITE;  THEY WILL
BE CONSOLIDATED WITH THE LEACH HEAP PRIOR TO CAPPING.

COMMENT: THE COMMENTOR ABOVE BELIEVES THAT THE AIRBORNE/INHALATION EXPOSURE ROUTE SHOULD BE CONSIDERED.

RESPONSE: THE CAP WILL ELIMINATE THIS ROUTE OF EXPOSURE.

COMMENT: THE COMMENTOR ABOVE QUESTIONED WHETHER THE ADDITION OF THE AMOUNT OF ARSENIC INGESTED DAILY (ABOUT
50 UG/DAY) TO THE REASONABLE MAXIMUM EXPOSURE WOULD CHANGE THE ESTIMATED CANCER RISK.

RESPONSE: INCLUDING THE ARSENIC INGESTED FROM OTHER SOURCES WOULD RESULT IN A HIGHER OVERALL RISK ESTIMATE,
HOWEVER, THIS IS NOT THE USUAL METHOD FOR ASSESSING RISKS AT SUPERFUND SITES.  EPA ATTEMPTS TO PREDICT THE
EXCESS RISK RESULTING FROM THE REASONABLE MAXIMUM EXPOSURE AT THE SITE; THIS REPRESENTS RISKS ABOVE THOSE
FROM OTHER SOURCES, SUCH AS AVERAGE DAILY INGESTION FROM FOOD SOURCES.

COMMENT: A CITIZEN POINTED OUT THAT IN APPENDIX P OF THE REMEDIAL INVESTIGATION REPORT, THE CONCENTRATIONS OF
CONTAMINANTS IN GROUNDWATER AT THE SITE WERE LOWER THAN THOSE IN BACKGROUND SAMPLES.

RESPONSE: THE COMMENTOR HAS MISINTERPRETED THIS PARTICULAR TABLE.  THE "GDW/REF" COLUMN DOES NOT REPRESENT
ON-SITE GROUNDWATER, RATHER IT SHOWS THE CONCENTRATION OF ON-SITE GROUNDWATER AS IT ENTERS (AND IS DILUTED
BY) THE HORSE SPRINGS COULEE AQUIFER.  THE PURPOSE OF THIS TABLE IS TO INDICATE INCREMENTAL CONTAMINATION TO
THE REGIONAL AQUIFER FOR THE ECOLOGICAL RISK ASSESSMENT.  ACTUAL CONCENTRATIONS OF CONTAMINANTS IN THE
ON-SITE GROUNDWATER ARE GIVEN IN SEVERAL OTHER PLACES IN THE RI/FS REPORTS, INCLUDING APPENDIX D.

3.  GROUNDWATER

COMMENT: A CITIZEN QUESTIONED WHETHER THE ACTUAL WATER FLOW IS BEING TAPPED INTO WHEN THE GROUNDWATER IS
MONITORED. HE WOULD LIKE TO BE ALLOWED TO CONFIRM THIS BY USING THE "DOUSING" METHOD.

RESPONSE: EPA USES SCIENTIFIC METHODS WHEN CONDUCTING REMEDIAL INVESTIGATIONS, AND THEREFORE HAS NOT USED THE
DOUSING METHOD AT THIS SITE.  EPA BELIEVES THAT IT HAS ACCURATELY CHARACTERIZED THE AQUIFER AT THE SITE;
DETAILED INFORMATION IS GIVEN IN THE REMEDIAL INVESTIGATION REPORT.

COMMENT: ONE CITIZEN ASKED WHAT THE LOCATION AND FREQUENCY OF GROUNDWATER SAMPLING WILL BE.

RESPONSE: THE SAMPLING WILL BE CONDUCTED IN TWO PHASES.  DURING THE FIRST PHASE EACH EXISTING WELL WILL BE
SAMPLED ON A QUARTERLY BASIS FOR TWO YEARS.  IF ELEVATED LEVELS OF CONTAMINANTS ARE NOT DETECTED, SAMPLING
FREQUENCY WILL BE DECREASED TO SEMI-ANNUALLY AND NO NEW WELLS WILL BE CONSTRUCTED.  GROUNDWATER MONITORING
WILL CONTINUE FOR FIVE YEARS, AND THEN RESULTS WILL BE ANALYZED TO DETERMINE WHETHER THE MONITORING SHOULD
CONTINUE.  IF ELEVATED CONCENTRATIONS ARE FOUND AND VERIFIED, A MORE EXTENSIVE MONITORING SYSTEM WILL BE
ESTABLISHED IN THE SECOND PHASE.

IN THE SECOND PHASE, IF NECESSARY, EPA WILL BE INSTALLING THREE OR FOUR NEW WELLS AT LOCATIONS TO BE
DETERMINED DURING THE DESIGN OF THE REMEDY. THREE WELLS WILL BE DOWNGRADIENT OF THE SITE, ONE WILL BE
UPGRADIENT, AND POSSIBLY ANOTHER WILL BE INSTALLED DOWNGRADIENT IF MORE INFORMATION IS NEEDED.  THESE ARE IN
ADDITION TO THE FOUR EXISTING WELLS.

IF THE CONTAMINATION BECOMES HIGH ENOUGH TO EXCEED EPA HEALTH-BASED LEVELS, DESIGN OF A GROUNDWATER TREATMENT
SYSTEM WILL BE IMPLEMENTED DURING THE SECOND PHASE.

COMMENT: ONE CITIZEN EXPRESSED THAT "SLUGS" OF CONTAMINANTS COULD BE RELEASED TO THE GROUNDWATER.  HIS
CONCERN WAS THAT FUTURE LANDOWNERS SHOULD BE NOTIFIED OF THIS POTENTIAL FOR GROUNDWATER CONTAMINATION.

RESPONSE: THE SELECTED REMEDY INCLUDES A NOTICE OR RESTRICTION TO BE PLACED ON THE PROPERTY DEED TO PREVENT
OWNERS FROM DISTURBING THE CAP. IN RESPONSE TO THIS COMMENT, THE CHOSEN REMEDIAL ALTERNATIVE ALSO STATES THAT
IF THE SHALLOW AQUIFER BECOMES CONTAMINATED, THE DEED NOTICE WILL BE MODIFIED TO PREVENT OWNERS FROM USING
THE AQUIFER.

4.  OTHER ALTERNATIVES UNDER CONSIDERATION

COMMENT: ONE CITIZEN ASKED WHY EPA DID NOT CHOOSE ALTERNATIVE #3, THE MULTIMEDIA CAP.

RESPONSE: EPA CONSIDERS THE MULTIMEDIA CAP TO BE NON-COST-EFFECTIVE FOR SEVERAL REASONS, INCLUDING THE LOW
NET PRECIPITATION (MAKING THE LOW-PERMEABILITY SOIL CAP VIRTUALLY AS EFFECTIVE AS THE MULTIMEDIA CAP) AND THE
TEMPERATURE EXTREMES (WHICH CAN REDUCE THE EXPECTED LIFE OF A SYNTHETIC MEMBRANE).  THE SOLID, STABLE
PHYSICAL STRUCTURE OF THE WASTE AND THE GOAL TO REDUCE FUTURE EXPOSURES TO ARSENIC MADE THE CLAY/SOIL CAP A
COMPARABLE ALTERNATIVE, AT A LOWER COST THAN THE MULTIMEDIA CAP.



COMMENT: A COUNTY OFFICIAL WROTE A RECOMMENDATION FOR ALTERNATIVE #1 (NO ACTION).  THE OFFICIAL FELT THAT THE
SITE HAD BEEN STABILIZED FOR SEVERAL YEARS AND IS NOW FENCED, SO THE THREAT IS GONE.

RESPONSE: EPA BELIEVES THAT ALTERNATIVE #1 DOES NOT EFFECTIVELY REDUCE THE POTENTIAL HEALTH RISKS FROM THE
SITE.  ALTHOUGH THE IMMEDIATE THREAT FROM CYANIDE LEACHING INTO THE POND WAS REDUCED BY "STABILIZATION"
ACTIONS IN 1981, 1982, AND 1985, THERE REMAINS A SIGNIFICANT RISK FROM THE ARSENIC AT THE SITE.  IN ADDITION,
THE CYANIDE REMAINING IN THE LEACH HEAP COULD MIGRATE TO THE GROUNDWATER.  THESE ARE THE PRIMARY RISKS THAT
CAUSED THE "NO ACTION" ALTERNATIVE TO BE JUDGED UNPROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

COMMENT: A FEDERAL OFFICIAL RECOMMENDED ALTERNATIVE #6 (REMOVAL AND CONTINUOUS RINSE FOR CYANIDE).  HE
SUGGESTED THE COST COULD BE PARTIALLY COVERED BY RECOVERING ORE, WHILE ELIMINATING AN ENVIRONMENTAL PROBLEM.

RESPONSE: WHILE EPA SERIOUSLY CONSIDERED ADDITIONAL TREATMENT, IT FOUND THAT TREATMENT COULD NOT REMOVE OR
DESTROY THE ARSENIC, WHICH IS CURRENTLY THE PRINCIPAL THREAT, TO HEALTH-BASED CONCENTRATIONS.  THE ARSENIC
REMAINING ON SITE COULD SLOWLY OXIDIZE AND BECOME AVAILABLE TO THE ENVIRONMENT.  IN ADDITION, THE ESTIMATED
COSTS OF TREATMENT ARE CONSIDERABLY HIGHER THAN THOSE OF THE SELECTED REMEDY, AND THE ULTIMATE FATE OF THE
TREATMENT RINSE WATER CANNOT BE DETERMINED WITHOUT TREATABILITY TESTS.  FOR THESE REASONS, EPA DID NOT SELECT
A TREATMENT ALTERNATIVE.

5.  TECHNICAL ASSISTANCE GRANTS

COMMENT: ONE CITIZEN WANTED TO KNOW IF TECHNICAL ASSISTANCE GRANT (TAG) RECIPIENTS COULD SAMPLE WELLS AFTER
EPA HAS FINISHED MONITORING THE WELLS.

RESPONSE: TECHNICAL ASSISTANCE GRANT FUNDS MAY NOT BE USED FOR ANY MONITORING OR OTHER TECHNICAL FIELD OR
LABORATORY USE.

COMMENT: A CITIZEN ASKED IF A TAG FOR SILVER MOUNTAIN MINE COULD BE USED TO COVER OTHER MINING SITES IN THE
AREA AS WELL.

RESPONSE: TECHNICAL ASSISTANCE GRANT FUNDS ARE TO BE USED ONLY AT THE SUPERFUND SITE THEY ARE GRANTED FOR.

6.  OTHER

COMMENT: A HAZARDOUS WASTE TREATMENT FIRM REPRESENTATIVE WROTE REQUESTING TO BE PUT ON THE MAILING LIST.

RESPONSE: EPA ADDED THE FIRM TO THE MAILING LIST WHEN THE LETTER ARRIVED AND SENT IT A COPY OF THE PROPOSED
PLAN, AS REQUESTED.

COMMENT: A COUNTY OFFICIAL COMMENTED ON THE OROVILLE DUMP SITE AND FELT THAT THE "BUREAUCRATIC BLUNDER"
SHOULD NOT OCCUR AGAIN WITH THIS SITE.

RESPONSE: EPA BELIEVES ITS ACTIVITY AT THE SILVER MOUNTAIN MINE SITE REFLECTS CONSIDERATION OF COMMUNITY
CONCERNS ABOUT "BUREAUCRATIC WASTE" WHILE STILL STRIVING TO PROTECT THE ENVIRONMENT.

COMMENT: ONE COMMENTOR HAD DIFFICULTY IN GETTING COPIES OF THE RI/FS REPORTS.

RESPONSE: EPA APPRECIATES BEING NOTIFIED OF THE PROBLEMS ASSOCIATED WITH LOCATING THE REPORTS.  THE COMMENTOR
WAS MAILED COPIES OF THE REPORTS DURING THE COMMENT PERIOD.  EPA IS VERIFYING THAT THE ADMINISTRATIVE RECORD
WILL BE ACCESSIBLE TO THE PUBLIC.


