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TAKES PLACE PRIMARILY IN THE VEGETATED AREAS NORTHEAST OF &HE FACILITY AND IN THE AREA NEAR THE
RODEO GROUNDS.

INTERSTATE 84 SEPARATES THE LIGHT AND HEAVY INDUSTRIAL MANUFACTURING AREA FROM RESIDENTIAL
AREAS.  DIRECTLY WEST OF THE INTERSTATE AND APPROXIMATELY ONE-THIRD OF A MILE FROM THE MMRF SITE
ARE SEVERAL AREAS ZONED FOR RESIDENT|AL DEVELOPMENT.  GENERAL COMMERCIAL SITES, SUCH AS A
DRIVE-IN THEATER, ARE LOCATED IN AND AROUND THESE RESIDENTIAL AREAS, APPROXIMATELY TWO-THIRDS OF
A MILE WEST OF THE MMRF.  ADDITIONAL RESIDENTIAL AREAS ZONED FOR SINGLE-FAMILY. MULTI-FAMILY,
AND MOBILE HOME DWELLINGS ARE LOCATED SOUTHWEST OF THE SITE.

A GRAVEL PIT IS OPERATED WITHIN THE QUATERNARY GRAVELS OF THE ALLUVIAL AQUIFER NORTHEAST OF THE
MMRF.  THIS OPERATION IS RELATIVELY SMALL, AND PROBABLY COULD NOT BE EXPANDED SIGNIFICANTLY
OWING TO THE LIMITED EXTENT OF THE ALLUVIUM.

NEARBY RESIDENCES.  A STRIP OF LAND ZONED FOR LIGHT INDUSTRIAL AND MANUFACTURING DEVELOPMENT IS
LOCATED BETWEEN THE RAILROAD TRACKS AND INTERSTATE 84 DIRECTLY WEST OF THE MMRF MAIN BUILDING. 
IN ADDITION TO SEVERAL SMALL BUSINESSES, THIS AREA CURRENTLY INCLUDES A FEW RESIDENTIAL HOMES. 
THESE HOMES WERE IN PLACE PRIOR TO ZONING, AND UPON NEW OWNERSHIP OR DESTRUCTION OF THE HOMES,
THE AREA WILL BE USED STRICTLY FOR LIGHT INDUSTRIAL AND MANUFACTURING DEVELOPMENT.  BASED ON
RECENT AERIAL PHOTOGRAPHS, LESS THAN 20 HOMES AND BUSINESSES ARE IN THE AREA WEST OF THE SITE.

NATURAL RESOURCES.  GROUNDWATER IS AN IMPORTANT SOURCE OF WATER SUPPLY IN THE DALLES AREA FOR
DOMESTIC, INDUSTRIAL, AND AGRICULTURAL USES.  THE PRIMARY AQUIFER IN THE AREA IS THE DALLES
GROUNDWATER RESERVOIR (DGWR); THE ALLUVIAL AQUIFER LOCATED IN THE CHENOWETH CREEK AREA IS USED
BY THE ANIMAL SHELTER.

THE COLUMBIA RIVER AND ITS TRIBUTARIES REPRESENT THE MAJOR SURFACE-WATER RESOURCES IN THE AREA,
WITH AN IMPOUNDMENT ON MILL CREEK USED AS THE PRINCIPAL SOURCE OF WATER SUPPLY FOR THE CITY OF
THE DALLES.

THE COLUMBIA RIVER AND ITS TRIBUTARIES REPRESENT THE MAJOR SURFACE-WATER RESOURCES IN THE AREA,
WITH AN IMPOUNDMENT ON MILL CREEK USED AS THE PRINCIPAL SOURCE OF WATER SUPPLY FOR THE CITY OF
THE DALLES.  THE COLUMBIA RIVER AND ITS TRIBUTARIES PROVIDE HABITAT FOR IMPORTANT COMMERCIAL AND
SPORT FISHERIES, WITH SALMON, TROUT, STEEL HEAD, WALLEYE, AND BASS BEING AMONG THE MANY GAME
FISH COMMON TO THE RIVER.  MANY OF THE TRIBUTARIES SERVE AS HATCHERIES FOR THE SALMONOIDS.

#ES
II.  ENFORCEMENT SUMMARY

IN THE SPRING OF 1983. THE PRESENCE OF CYANIDE COMPOUNDS WERE DETECTED IN THE GROUNDWATER AND
THE EPA RANKED THE FACILITY FOR INCLUSION ON THE NPL. THE SITE WAS PROPOSED FOR THE NPL IN
OCTOBER 1984.  IN 1987 THE SITS WAS FORMALLY PLACED ON THE NPL.

MMC HAS BEEN IDENTIFIED AS A POTENTIALLY RESPONSIBLE PARTY FOR THE SITE.  MMC ENTERED INTO A
CONSENT ORDER WITH EPA IN SEPTEMBER 1985 THAT DIRECTED MMC TO PERFORM AN RI/FS FOR SPECIFIC
AREAS AT THE SITE THAT MIGHT HAVE BEEN IMPACTED DURING PLANT OPERATIONS.  THE FINAL FS REPORT
WAS SUBMITTED IN JULY, 1988.  MMC IS IN COMPLIANCE WITH THE TERMS OF THE ORDER.

SPECIAL NOTICE HAS NOT BEEN ISSUED IN THIS CASE TO DATE.



#CR
III.  COMMUNITY RELATIONS

COMMUNITY CONCERN ABOUT THE MARTIN MARIETTA SITE HAS NEVER APPEARED TO BE WIDESPREAD, ALTHOUGH
SEVERAL ISSUES AND QUESTIONS WERE RAISED.  THESE THREE ISSUES WERE RAISED BY SEVERAL COMMUNITY
MEMBERS;

          ! THE CONCERN OVER CYANIDE CONTAMINATION;

          ! THE IMPORTANCE OF THE ALUMINUM REDUCTION FACILITY TO THE LOCAL ECONOMY; AND

          ! CONCERNS ABOUT VARIOUS AIRBORNE EMISSIONS FROM THE SMELTER.

THE REMEDIAL INVESTIGATION ADDRESSED THE CONCERNS ABOUT CYANIDE, CONCLUDING THAT THERE IS NO
SIGNIFICANT CYANIDE CONTAMINATION IN GROUNDWATER BENEATH THE SITE.  THE REDUCTION FACILITY WAS
LEASED AND REOPENED BY NW ALUMINUM, WHICH HAS IMPROVED THEIR PRACTICES FOR HANDLING THE WASTES
WHICH EARLIER CAUSED THE CONTAMINATION NOW BENEATH THE SITE.  FINALLY, AS A RESULT OF A LAWSUIT,
MARTIN MARIATTA INSTALLED NEW FLUORIDE EMISSION CONTROL EQUIPMENT.

JUDGING FROM THE FACT THAT EPA RECEIVED NO WRITTEN COMMENTS ON THE FEASIBILITY STUDY DESPITE 2
PUBLIC MEETINGS, 2 FACT SHEETS, AND SEVERAL PUBLIC NOTICES ABOUT THE FEASIBILITY STUDY AND
COMMENT PERIOD, EPA CONCLUDES THAT THE COMMUNITY'S CONCERNS HAVE BEEN ADDRESSED AND THAT THEY
ARE RELYING ON EPA AND COMMUNITY DEQ TO SELECT AN APPROPRIATE REMEDY.  THE SELECTED REMEDY TAKES
INTO ACCOUNT THE CONCERNS MENTIONED ABOVE.



#NEP
IV.  NATURE AND EXTENT OF PROBLEM

SITE CHARACTERIZATION

THE SITE CONSISTS OF A NUMBER OF AREAS OF CONTAMINATION THAT HAVE RESULTED FROM PAST PRACTICES
AT THE SITE.  THESE AREAS ARE SHOWN ON FIGURE 1 AND INCLUDE;

LANDFILL

   LANDFILL RUNOFF AREAS
          AREA A
          AREA B
          AREA C
          AREA D

   FORMER CATHODE WASTE MANAGEMENT AREAS
          METAL PAD STORAGE AREA
          BATH RECOVERY PAD AREA
          OLD CATHODE WASTE PILE AREA
          SALVAGE AREA
          POTLINER HANDLING AREA
          CATHODE WASH AREA

   DUCK POND

   LINED POND

   RECYCLE POND

   SCRUBBER SLUDGE PONDS
           SSPL
           SSP2
           SSP3
           SSP4

   DRAINAGE DITCHES
           SURFACE DRAINAGE DITCH
           LEACHATE COLLECTION DITCH
           LANDFILL DITCH
           NORTH DITCH
           RIVER ROAD DITCH
           RIVER ROAD CURB
           DISCHARGE CHANNEL
           DRAINAGE DITCH
           OLD NPDES DISCHARGE CHANNEL
           ABANDONED SCRUBBER SLUDGE CHANNEL

MORE DETAILED DESCRIPTIONS OF THOSE AREAS WHERE SIGNIFICANT CONTAMINATION WAS DETECTED ARE
INCLUDED IN THE NEXT SECTION ENTITLED "WASTE CHARACTERIZATION OF AREAS INVESTIGATED".

TABLE 1 SHOWS A CHRONOLOGY OF SIGNIFICANT EVENTS AT THIS SITE THAT HAVE CONTRIBUTED THE PRESENT
STATE OF THESE AREAS.  THE CHRONOLOGY SHOWS THAT MANY OF THE PAST PRACTICES, PARTICULARLY THOSE
INVOLVING DISPOSAL OF CYANIDE CONTAINING WASTE, HAVE BEEN CORRECTED PRIOR THE INITIATION OF THE



RI/FS.  IN THIS RESPECT THE SELECTED REMEDY IS CONSIDERED AS A SUPPLEMENT TO CORRECTIVE ACTIONS
THAT HAVE ALREADY BEEN PERFORMED.

WASTE CHARACTERIZATION OF AREAS INVESTIGATED

LANDFILL

SHOWN IN FIGURE 1, THE LANDFILL OCCUPIES APPROXIMATELY 15 ACRES JUST NORTH OF THE ALUMINA
REDUCTION BUILDING.  FORMER DRAINAGE PATHWAYS FROM THE LANDFILL AREA CORRESPOND TO THE LANDFILL
RUNOFF AREAS.

WASTES AT THE LANDFILL WERE PLACED RANDOMLY ON THE GROUND SURFACE AND PILED TO THE CURRENT
CONFIGURATION; TOTAL WASTE VOLUME IS ESTIMATED TO BE ABOUT 200,000 CUBIC YARDS.  WASTES PRESENT
IN THE LANDFILL AS A RESULT OF THE REDUCTION PROCESS AND CONSTRUCTION OPERATIONS CONSIST OF;
CONSTRUCTION DEBRIS (PRIMARILY BASALT FRAGMENTS): "TARGET WASTES" SUCH AS SPENT CATHODE WASTE
MATERIALS, REFRACTORY BRICKS, OFF-SPECIFICATION CARBON BLOCK, PITCH, COKE AND CRYOLITE; AND
METALLIC WASTES SUCH AS BUSS BARS AND COLLECTOR STUDS, AND PALLETS, CANS, RAGS, AND EMPTY DRUMS.
PRIOR TO THE REGULATION OF ASBESTOS DISPOSAL AND HANDLING PRACTICES.  ASBESTOS AND MATERIALS
CONTAINING ASBESTOS WERE DISPOSED OF IN A RANDOM FASHION WITHIN THE LANDFILL.  SINCE REGULATION
OF THESE MATERIALS, MMRF DISPOSED OF ASBESTOS IN DISCRETE AREAS OF THE LANDFILL.

THE FOLLOWING VOLUMES HAVE BEEN ESTIMATED FOR THE WASTE TYPES IN THE LANDFILL;

                     * BASALT FRAGMENTS            100,000 YDS.
                     * ASBESTOS                        300 YDS.
                     * METALLIC WASTES                 500 YDS.
                     * TARGET WASTES                99,200 YDS.

OF THE TARGET WASTES, IT IS ESTIMATED THAT 5,000 TONS OF SPENT CATHODE WASTE MATERIALS ARE
PRESENT IN THE LANDFILL; THESE WASTES CONTAIN HIGH LEVELS OF CARBON, SULFATE, SODIUM, AND
FLUORIDE IN ADDITION TO MINOR AMOUNTS OF CYANIDE.  CRYOLITE, WHICH IS COMPOSED OF FLUORIDE,
SODIUM, AND ALUMINUM, IS ALSO PRESENT IN THE LANDFILL.  PITCH AND COKE ASSOCIATED WITH THE
CONTINUOUS ANODE IN THE REDUCTION PROCESS ARE PRESENT IN THE LANDFILL AND CONTAIN ELEVATED
LEVELS OF PAHS AND LOW LEVELS OF ARSENIC.

TO CONFIRM THE COMPOSITION OF THE LANDFILL, FIVE TEST PITS WERE EXCAVATED.  THE MATERIALS
OBSERVED RANGED FROM FINE DUST TO VERY LARGE BASALT BOULDERS.  SAMPLES FROM THE FIVE TEST PITS
INDICATE THE PRESENCE OF THE FOLLOWING CONTAMINANTS;

              *  EP TOXICITY - BARIUM       0.234 MG/L (ONE SAMPLE)
              *  TOTAL CYANIDE                   0.32 - 70 MG/KG
              *  FREE CYANIDE                    0.27 - 54 MG/KG
              *  SODIUM                     3,400 - 82,200 MG/KG
              *  FLUORIDE                     204 -  2,880 MG/KG
              *  PAHS                         276 -  2,406 MG/KG

FORMER CATHODE WASTE MANAGEMENT AREAS

PAST CATHODE WASTE MANAGEMENT ACTIVITIES WERE CONCENTRATED NEAR THE NORTHEAST CORNER OF THE
PLANT BUILDING.  THESE AREAS INCLUDE THE METAL PAD STORAGE AREA, THE BATH RECOVERY AREA, THE
SALVAGE AREA, THE CATHODE WASH AREA, THE POTLINER HANDLING AREA AND THE OLD CATHODE WASTE PILE.
IN ADDITION TO THE PERCHED WATER IDENTIFIED IN THIS AREA, THE POTLINER HANDLING AREA WAS
IDENTIFIED AS THE MAIN AREA OF CONCERN IN TERMS OF DIRECT HUMAN EXPOSURE TO SOILS, AND IS
DESCRIBED IN MORE DETAIL BELOW.  IN ADDITION, THESE AREAS WERE IDENTIFIED AS POTENTIAL SOURCES



OF FLUORIDE CONTAMINATION TO GROUNDWATER.

POTLINER HANDLING AREA.  THE POTLINER HANDLING AREA (PHA) OCCUPIES APPROXIMATELY 0.9 ACRE, JUST
EAST OF THE REDUCTION BUILDING (SEE FIGURE 1).  THE PHA WAS USED DURING THE PERIOD WHEN WASTE
CATHODE WAS CRUSHED AND LOADED ONTO RAILROAD CARS FOR OFF-SITE RECYCLING.  AS A RESULT OF THE
CRUSHING PROCESS, CATHODIC DUST, PITCH, AND COKE RESIDUALS HAVE ACCUMULATED.  SAMPLING OF THE
PNA INDICATED THE PRESENCE OF THE FOLLOWING CONTAMINANTS;

                    *   CYANIDE
                        - TOTAL                             14 MG/KG
                        - FREE                               4 MG/KG
                    *   FLUORIDE                           673 MG/KG
                    *   SODIUM                          29,600 MG/KG
                    *   PAHS                             9,041 MG/KG

SCRUBBER SLUDGE PONDS

THE SCRUBBER SLUDGE PONDS (SSPS) CONSIST OF FOUR SURFACE IMPOUNDMENTS (NUMBERED 1 THROUGH 4)
LOCATED SOUTH OF THE REDUCTION BUILDINGS AND WEST OF RIVER ROAD.  THE LARGE SURFACE AREA AND
RETENTION CAPACITY OF THE SSPS ALLOWED FOR PARTICULATE SETTLEMENT OF SLURRY WATERS FROM THE AIR
POLLUTION CONTROL SYSTEM PRIOR TO DISCHARGE OF ACCUMULATED WATER TO THE COLUMBIA RIVER.

COLLECTIVELY, THE LATERAL EXTENT OF THE SSPS IS APPROXIMATELY 14.8 ACRES.  SSP1 AND SSP4 HAVE



SURFACE DRAINAGE DITCHES

LEACHATE GENERATED BY THE LANDFILL IS CONTAINED BY A LEACHATE COLLECTION SYSTEM THAT CONSISTS OF
THE FOLLOWING DITCHES (SHOWN IN FIGURE 2);

              ! SURFACE DRAINAGE DITCH;
              ! LEACHATE COLLECTION DITCH; AND
              ! LANDFILL DITCH.

THE GENERATION OF LEACHATE IS SEASONALLY DEPENDENT AND ITS PRESENCE IS DIRECTLY RELATED TO
PRECIPITATION OR SNOW MELT.  AVAILABLE RECORDS OF LEACHATE COLLECTED AND PUMPED RANGE FROM 0 TO
50,000 GALLONS PER DAY (GPD) WITH PEAK FLOWS OCCURRING GENERALLY IN THE EARLY SPRING. 
CONCENTRATIONS OF CONTAMINANTS IN THE LANDFILL LEACHATE ALSO VARY WITH SEASON AND ARE HIGHER
WHEN LEACHATE IS BEING DEVELOPED.

THE FOLLOWING COMPOUNDS WERE IDENTIFIED IN THE LEACHATE COLLECTION DITCH IDENTIFIED THE PRESENCE
OF THE FOLLOWING CONSTITUENTS;

          * VOLATILE ORGANIC COMPOUNDS
          * TRICHLOROETHYLENE                        8 MG/L (ONE SAMPLE)
          * CYANIDE
              - TOTAL                         O.11   -  29 MG/L
              - FREE                           0.01 -  4.7 MG/L
         *  FLUORIDE                         1,490 - 2,440 MG/L
         *  SODIUM                           4,270 - 5,900 MG/L
         *  SULFATE                            840 - 2,660 MG/L

ANALYSES OF LEACHATE SAMPLES FROM THE LANDFILL DITCH IDENTIFIED THE PRESENCE OF THE FOLLOWING
CONSTITUENTS;

         *   PAHS (INCLUDING BIS{2-ETHYL-
                HEXYL}PHTHALATE)                  0.01 -  206 UG/L
         *   CYANIDE
               - TOTAL                             373 - 1,280 MG/L
               - FREE                              34.2 - 77.2 MG/L
         *   FLUORIDE                            5,400 - 8,000 MG/L
         *   SODIUM                            36,600 - 99,800 MG/L
         *   SULFATE                           L0,500 - 49,300 MG/L
         *   CHLORIDE                            1,210 - 3,430 MG/L

SEDIMENTS FROM THE SURFACE DRAINAGE DITCH SHOWED THE FOLLOWING CONTAMINANTS;

         *   CYANIDE
               - FREE                       0.62 - 3.6 MG/KG
         *   FLUORIDE                        189 - 519 MG/KG
         *   SODIUM                      2,720 - 5,600 MG/KG

GROUNDWATER CHARACTERIZATION

GENERAL HYDROGEOLOGY

THE GROUNDWATER FLOW SYSTEM AT THE MMRF INCLUDES A WATER-TABLE AQUIFER (S AQUIFER) OVERLYING A
SERIES OF CONFINED AQUIFERS (A AND B AQUIFERS AND DGWR).   FIGURE 3, A SITE SPECIFIC
STRATIGRAPHIC COLUMN, SHOWS THE VERTICAL RELATIONSHIP BETWEEN THE PRINCIPLE AQUIFERS AT THE



SITE.  ZONES OF PERCHED WATER NEAR THE SURFACE OF THE OLD CATHODE WASTE PILE AND AN ALLUVIAL
AQUIFER ARE ALSO PRESENT LOCALLY.

DISTRIBUTION OF MAIN AQUIFERS.  THE UNCONFINED S AQUIFER IS PRESENT WITHIN THE RELATIVELY LOW
PERMEABILITY AREAS OF THE BASALT SOUTH OF THE LANDFILL, THOUGH A SMALL AREA OF S-AQUIFER WAS
ALSO DEFINED NORTHEAST OF THE LANDFILL.  THE S AQUIFER GENERALLY THINS OUT TOWARD THE WESTERN
PORTION OF THE FACILITY.  THE FIRST CONFINED AQUIFER (A AQUIFER) IS WITHIN THE UPPER PILLOW LAVA
HORIZON OF THE SUBAQUEOUS PORTION OF THE ROSALIA FLOW.  THE A AQUIFER RANGES FROM 100 TO 150 FT
BELOW THE SURFACE AND IS 5 TO 45 FEET IN THICKNESS.  THE 8 AQUIFER IS BELOW THE A AQUIFER AND IS
LOCALLY SEPARATED FROM IT BY A LOW PERMEABILITY BASALT (LAVA LOBE).  THE LAVA LOBE IS APPARENTLY
ABSENT NORTH OF THE SITE DUE TO NON-DEPOSITION.  THE B AQUIFER RANGES FROM 150 TO 200 FT BELOW
THE SURFACE AND IS 30 TO 50 FT IN THICKNESS.  IN AREAS WHERE THE LAVA LOBE IS ABSENT, THE A AND
B AQUIFERS COMBINE TO FORM A SINGLE HYDROGEOLOGIC UNIT.  A THICK, LOW PERMEABILITY SILTSTONE AND
SANDSTONE UNIT FORMS THE CONFINING UNIT BETWEEN THE B AQUIFER AND THE UNDERLYING DGWR.  THE TOP
OF THE DGWR OCCURS AT DEPTHS GREATER THAN 220 FEET BELOW THE SURFACE.

LOCALIZED GROUNDWATER.  AN ALLUVIAL AQUIFER, APPROXIMATELY 400 FT WIDE AND AT LEAST 60 FT DEEP,
IS PRESENT IN THE AREA NORTH OF THE PLANT.  THE GEOMETRY OF THE ALLUVIAL AQUIFER IS APPARENTLY
CONTROLLED BY THE LOCATION OF THE TRACE OF THE CHENOWETH FAULT.  FLOW IN THE ALLUVIAL AQUIFER IS
EXPECTED TO BE EAST, TOWARD THE COLUMBIA RIVER.

PERCHED WATER HAS BEEN IDENTIFIED AT THE OLD CATHODE WASTE PILE, SALVAGE AREA, AND POTLINER
HANDLING AREAS WITHIN THE PERMEABLE FILL MATERIAL THAT EXISTS ABOVE COMPETENT BASALT.  THE
SATURATED THICKNESS OF THE PERCHED ZONE VARIES, RANGING FROM 0 TO 3 FT DURING THE RI.  ONE
SOURCE OF THE PERCHED WATER IS PRECIPITATION; OTHER POTENTIAL SOURCES INCLUDE INFILTRATION FROM
THE LANDFILL DITCH AND NORTH DITCH, AND LEAKS IN BELOW-GRADE WATER DISTRIBUTION LINES.

GROUNDWATER FLOW.  GROUNDWATER FLOW IN THE S AQUIFER IS GENERALLY TO THE EAST AND NORTHEAST;
DISCHARGE FROM THE S AQUIFER IS BELIEVED TO BE INTO THE ALLUVIAL AQUIFER WHERE IT INTERSECTS THE
S-AQUIFER AT THE NORTHERN PORTION OF THE FACILITY, AND TO THE COLUMBIA RIVER.  GROUNDWATER FLOW
IN THE A AQUIFER IS PREDOMINANTLY EAST TO WEST.  THE A AQUIFER MAY BE RECHARGED BY THE ALLUVIAL
AQUIFER, THE COLUMBIA RIVER, AND THE S AQUIFER; DISCHARGE APPEARS TO BE TO THE B AQUIFER AND
REGIONAL WATER-SUPPLY WELLS.  GROUNDWATER FLOW IN THE B AQUIFER IS GENERALLY TO THE WEST AND
SOUTH; HYDRAULIC GRADIENTS VARY, HOWEVER, DEPENDING ON THE HYDROLOGIC AND PUMPING CONDITIONS.



S AQUIFER.  ELEVATED CONSTITUENT CONCENTRATIONS WERE IDENTIFIED IN THE S AQUIFER AT SEVERAL
LOCATIONS;

(1)  NEAR THE LANDFILL AND FORMER CATHODE WASTE MANAGEMENT AREA.  FLUORIDE CONCENTRATIONS RANGE
FROM 1.0 MG/L TO 4.7 MG/L.  FREE CYANIDE RANGED FROM 0.09 TO 0.136 MG/L, AND SODIUM RANGED FROM
57.2 TO B2.2 MG/L.

(2)  SCRUBBER SLUDGE PONDS.  THIS AREA CONTAINS FLUORIDE (4.8 TO 7.1 MG/L). SODIUM (246 TO 658
MG/L), AND SULFATE (117 TO 3,020 MG/L).  FREE CYANIDE IS BELOW DETECTION LIMITS.

(3)  THE NEW CATHODE WASTE AREA NEAR THE ALUMINA UNLOADING BUILDING.  FREE CYANIDE WAS FOUND AT
A CONCENTRATION OF 0.215 MG/L IN WELL MW-5S.  SULFATE IS FOUND AT CONCENTRATIONS OF UP TO 1,270
MG/L.  GROUNDWATER SAMPLES SHOW DETECTABLE FLUORIDE AS HIGH AS 57 MG/L.

(4)  RECYCLE POND.  SAMPLES FROM WALL MW-31 DOWNGRADIENT OF THE POND INDICATE FLUORIDE
CONCENTRATIONS OF 5.5 MG/L, SODIUM CONCENTRATIONS OF 90.5 MG/L, AND SULFATE CONCENTRATIONS OF
871 MG/L.

FIGURE 4 SHOWS FLUORIDE CONCENTRATIONS IN THE S AQUIFER.

A AQUIFER.  GROUNDWATER QUALITY IMPACTS IN THE A AQUIFER ARE LESS WIDESPREAD AND AT LOWER
CONCENTRATIONS THAN THOSE IDENTIFIED IN THE S AQUIFER.  THE HIGHEST CONCENTRATIONS IN THE A
AQUIFER EXIST EAST OF THE LANDFILL AND THE FORMER CATHODE WASTE MANAGEMENT AREA.  THE HIGHEST
READINGS ARE REPORTED FOR WELL MW-9A, BUT THEY ARE SUSPECTED TO BE AN ARTIFACT OF WELL
CONSTRUCTION.  THE MONITORING AND CONTINGENCY PLAN DESCRIBED IN THE SELECTED REMEDY WILL ALLOW
FOR A DETERMINATION AND APPROPRIATE ACTION SHOULD THESE CONCENTRATIONS BE FOUND TO BE
REPRESENTATIVE OF GROUNDWATER CONDITIONS.

CONTAMINANTS ARE ALSO PRESENT IN THE A AQUIFER NEAR THE SCRUBBER SLUDGE PONDS.  SODIUM RANGES
FROM 44.7 TO 84.8 MG/L SULFATE FROM 23 TO 153 MG/L, AND FLUORIDE FROM 0.1 TO 1.0 MG/L.

B AQUIFER.  IN THE B AQUIFER, ELEVATED CONSTITUENT CONCENTRATIONS ARE CHIEFLY CONFINED TO A
SINGLE LOCATION, THE LANDFILL AND OLD CATHODE WASTE MANAGEMENT AREA.  THE HIGHEST READINGS ARE
REPORTED FOR WELLS MW-9B AND MW-3B, BUT THEY ARE SUSPECTED TO BE AN ARTIFACT OF WELL
CONSTRUCTION.  THE MONITORING AND CONTINGENCY PLAN DESCRIBED IN THE SELECTED REMEDY WILL ALLOW
FOR A DETERMINATION AND APPROPRIATE ACTION SHOULD THESE CONCENTRATIONS BE FOUND TO BE
REPRESENTATIVE OF GROUNDWATER CONDITIONS.  IN OTHER WELLS, LEVELS OF TOTAL CYANIDE RANGE UP TO
1.0 MG/L.  FREE CYANIDE CONCENTRATIONS ARE 0.10 MG/L OR LESS AND FLUORIDE CONCENTRATIONS ARE
LESS THAN 1.4 MG/L.

ESTABLISHMENT OF ACLS IN THE S AQUIFER

AN ACL IS BEING PROPOSED FOR THOSE PORTIONS OF THE S AQUIFER ON THE SITE WHERE CONCENTRATIONS OF
FLUORIDE AND SULFATE EXCEED OREGON MCL'S, WHICH ARE CONSIDERED THE MORE STRINGENT STANDARD AT
THIS SITE.  PROPOSED ACL'S ARE AS FOLLOWS;

FLUORIDE - 9.7 MG/1
SULFATE - 3,020 MG/1

CRITERIA FOR ESTABLISHMENT OF AN ACL.  SECTION 121 (D)(2)(B)(II) ALLOWS FOR THE ESTABLISHMENT OF
AN ACL WHERE;

       ! THERE ARE KNOWN PROJECTED POINTS OF ENTRY OF THE GROUNDWATER INTO SURFACE WATER.



       ! THERE WILL BE NO STATISTICALLY SIGNIFICANT INCREASE OF SUCH CONSTITUENTS AT THE
POINT OF ENTRY, AND

       ! THE SELECTED REMEDY INCLUDES ENFORCEABLE MEASURES TO PRECLUDE HUMAN EXPOSURE PRIOR
TO DISCHARGE TO THE SURFACE-WATER.

PROJECTED POINTS OF ENTRY.  IN GENERAL, THE CONSTITUENTS OF CONCERN IN GROUNDWATER AT THE SITE
HAVE BEEN CHARACTERIZED AS TO THEIR VERTICAL AND HORIZONTAL EXTENT.  THE CONSTITUENTS OF CONCERN
HAVE PRIMARILY BEEN IDENTIFIED IN THE UPPERMOST AQUIFER AT THE SITE (S-AQUIFER) WHICH IS NOT
CURRENTLY USED FOR WATER SUPPLY PURPOSES IN THE AREA, IS NOT REALLY EXTENSIVE, AND IS OF LOW
PRODUCTIVITY AND THUS NOT LIKELY TO BE UTILIZED IN THE FUTURE FOR WATER SUPPLY PURPOSES. 
GROUNDWATER IN THE S-AQUIFER FLOWS TOWARD, AND DISCHARGES TO THE COLUMBIA RIVER WHICH BORDERS
THE MMRF SITE.  THE COLUMBIA RIVER IS EXTREMELY DEEP ADJACENT TO THE SITE, AND THERE IS
ESSENTIALLY NO POTENTIAL FOR UNDERFLOW FROM THE S-AQUIFER.

THE ONLY SURFACE-WATER POTENTIALLY AFFECTED BY GROUNDWATER WHICH CONTAINS ELEVATED LEVELS OF
FLUORIDE OR SULFATE IS THE COLUMBIA RIVER.  THE COLUMBIA RIVER CURRENTLY RECEIVES DISCHARGES
FROM THE MMRF VIA A SINGLE DISCHARGE POINT REGULATED UNDER A NPDES PERMIT.  THE MASS OF FLUORIDE
CURRENTLY DISCHARGED UNDER THE NPDES PERMIT FROM THE SITE IS 123 POUNDS/DAY DURING THE DRY
SEASON AND 246 POUNDS/DAY DURING THE WET SEASON.

ESTIMATED INCREASE IN CONCENTRATION AT THE POINT OF ENTRY.  FLUORIDE AND SULFATE ARE BOTH
NATURALLY OCCURRING IN THE GROUNDWATER AND SURFACE-WATER ENVIRONMENT.  BACKGROUND CONCENTRATION
OF FLUORIDE IN THE COLUMBIA ARE REPORTED TO RANGE FROM 0.24 MG/L TO 0.7 MG/L.  BACKGROUND
CONCENTRATIONS OF SULFATE IN SURFACE WATER ARE LIKELY TO RANGE FROM 15.9 MG/L TO 34 MG/L.

THE HYDRAULIC CONDUCTIVITY OF THE S-AQUIFER IS APPROXIMATELY 2.1 FT/DAY;  THE HYDRAULIC GRADIENT
IN THE S-AQUIFER IS ESTIMATED TO BE 0.05 FT/FT. ASSUMING A CROSS SECTIONAL AREA OF THE S-AQUIFER
WHICH DISCHARGES INTO THE COLUMBIA RIVER FROM THE MMRF OF APPROXIMATELY 6000 FT LONG (BASED ON
THE LENGTH OF THE FACILITY) BY 50 FT DEEP (THICKNESS OF S-AQUIFER) GIVES AND ESTIMATED CONTACT



OF FLUORIDE AND SULFATE TO THE COLUMBIA RIVER FROM ON-SITE GROUNDWATER IS STATISTICALLY
INSIGNIFICANT (NOT MEASURABLE).

MEASURES TO PRECLUDE HUMAN EXPOSURE.  INSTITUTIONAL CONTROLS SUCH AS DEED RESTRICTIONS WILL BE
IMPLEMENTED IN THE SELECTED REMEDY TO PREVENT THE INSTALLATION OF WELLS ON-SITE THAT DRAW WATER
FROM THE S-AQUIFER

CONTAMINANT TRANSPORT

AIR

IN ORDER TO ASSESS FUGITIVE DUST FROM THE SITE, SOIL SIEVE ANALYSES AND FUGITIVE PARTICULATE
MODELING WAS CARRIED OUT.  THE RESULTS OF THIS MODELING INDICATED THAT THE POTENTIAL FOR
SIGNIFICANT RISKS FROM WINDBLOWN DUST WERE MINIMAL.

GROUNDWATER

BASED ON THE HYDROSTRATIGRAPHY OF THE SITE, THE PRINCIPAL ROUTE OF CONCERN FOR CONTAMINANT
MIGRATION TO CHENOWETH IRRIGATION WELLS INVOLVES HORIZONTAL MIGRATION FROM THE LANDFILL TO THE
ALLUVIAL AQUIFER WITH SUBSEQUENT DOWNWARD MIGRATION TO THE B AQUIFER, AND FROM THERE TO THE
DGWR.  A MATHEMATICAL MODEL WAS ALSO DEVELOPED TO ESTIMATE THE IMPACTS ON CHENOWETH IRRIGATION
WELLS USING THIS SCENARIO.  USING THAT MODEL AND INCLUDING CONSERVATIVE ASSUMPTIONS, ESTIMATED
CONCENTRATIONS OF FREE CYANIDE AT THE WELLS WERE ESTIMATED AS SHOWN BELOW.  THESE CAN BE
COMPARED TO THE HEALTH ADVISORIES SHOWN IN TABLE 2.

CONSTITUENT CONCENTRATION (MG/L)

                  INITIAL   B-AQUIFER      PRODUCTION WELL

     FREE CN       0.051     0.012          0.003

   RISK ASSESSMENT

   EXPOSURE EVALUATION

CHEMICALS OF POTENTIAL CONCERN WERE EVALUATED IN THE RISK ASSESSMENT BY FIRST IDENTIFYING THE
EXPOSURE PATHWAYS BY WHICH HUMAN AND ENVIRONMENTAL POPULATIONS COULD BE EXPOSED UNDER EITHER
CURRENT LAND USE OR HYPOTHETICAL FUTURE LAND USE OF THE MMRF AND SURROUNDING AREAS.  MANY
PATHWAYS INVOLVING HUMAN EXPOSURE TO CONTAMINATED SOILS AND DUST WERE POSSIBLE; THEREFORE, FOR
EACH CATEGORY OF EXPOSURE TO SOILS (I.E., INDUSTRIAL OR GENERAL POPULATION EXPOSURES, WITH AND
WITHOUT SOIL DISTURBANCE AT THE SITE), THE EXPOSURE SCENARIO SELECTED FOR EVALUATION WAS THAT
WHICH WOULD RESULT IN THE HIGHEST EXPOSURE, AND THEREFORE HIGHEST POTENTIAL RISK (WORST CASE). 
THIS RESULTED IN SEVERAL EXPOSURE SCENARIOS RELATED TO POTENTIAL FUTURE USES OF THE SITE AND
SURROUNDING AREAS, BY BOTH FUTURE INDUSTRIAL AND RESIDENTIAL POPULATIONS, BEING EVALUATED.  FOR
EACH EXPOSURE SCENARIO EVALUATED, AN AVERAGE CASE (POPULATIONS EXPOSED TO AVERAGE SITE CHEMICAL
CONCENTRATIONS AT AVERAGE EXPOSURE FREQUENCIES, ETC.) AND A MAXIMUM EXPOSURE CASE (MAXIMUM
REPORTED CONCENTRATION WAS USED WITH UPPER-BOUND EXPOSURE SCENARIOS) WERE EVALUATED.

RISK FROM THESE EXPOSURES WERE CHARACTERIZED IN SEVERAL WAYS.  BECAUSE GROUNDWATER WAS THE ONLY



HUMANS TO THESE CONTAMINATED MEDIA WERE EVALUATED BY QUANTITATIVE RISK ASSESSMENT IN WHICH
POTENTIAL INTAKES CALCULATED FOR EACH POTENTIALLY EXPOSED POPULATION WERE COMBINED WITH CRITICAL
TOXICITY VALUES.

RISKS FROM NON-CARCINOGENIC COMPOUNDS.  THE NON-CARCINOGENIC CHEMICALS OF POTENTIAL CONCERN
(E.G., FLUORIDE AND CYANIDE) ARE NOT EXPECTED TO POSE ADVERSE HEALTH EFFECTS TO HUMANS UNDER ANY
OF THE SOIL-RELATED EXPOSURE SCENARIOS QUANTITATIVELY EVALUATED, THIS CONCLUSION IS BASED ON
CALCULATED HAZARD INDICES WHICH WERE ALL SEVERAL ORDERS OF MAGNITUDE LESS THAN 1 (THE HAZARD
INDEX IS DEFINED AS THE SUM OF THE RATIOS OF THE DAILY INTAKES OF NON-CARCINOGENIC SUBSTANCES BY
POTENTIALLY EXPOSED INDIVIDUALS TO THEIR CORRESPONDING RELEVANT REFERENCE DOSE OR ALLOWABLE
INTAKE).

CARCINOGENIC COMPOUNDS.  CERTAIN AREAS OF THE MMRF WERE IDENTIFIED IN THE RISK ASSESSMENT AS
BEING ASSOCIATED WITH POTENTIALLY UNACCEPTABLE CARCINOGENIC RISK TO HUMANS UNDER THE EXPOSURE
SCENARIOS ASSUMED.  THESE AREAS ARE LISTED BELOW WITH DETAILS OF THE EXPOSURES, MEDIA, AND
CHEMICALS WHICH HAVE BEEN ASSOCIATED WITH THIS RISK.  THE CARCINOGENIC RISKS PRESENTED SHOW A
RANGE THAT REFLECTS BOTH AVERAGE EXPOSURE AND HIGH EXPOSURE VALUES FOR DIFFERENT SCENARIOS THAT
WERE CONSIDERED, INCLUDING A RESIDENCE SCENARIO AND A WORKER SCENARIO.

   AREA                                        ESTIMATED CARCINOGENIC RISK

   LANDFILL AND ASSOCIATED AREAS;

         DIRECT CONTACT WITH PAHS IN                  10-4 - 10-2
         LANDFILL SOILS;

         DIRECT CONTACT WITH PAHS                     10-4 - 10-2
         IN SURFACE DRAINAGE DITCH SEDIMENTS.

   POTLINER HANDLING AREA;
         DIRECT CONTACT WITH PAHS IN SOILS.           10-4 - 10-1

   DISCHARGE CHANNEL;
         DIRECT CONTACT WITH PAHS IN SEDIMENTS.       10-4 - 10-2

   SCRUBBER SLUDGE PONDS;
         DIRECT CONTACT WITH PAHS IN POND SEDIMENTS.,  10-4 - 10-2

ECOLOGICAL EFFECTS

PATHWAYS BY WHICH ENVIRONMENTAL RECEPTORS (FLORA AND FAUNA) AT AND NEAR THE MMRF COULD
POTENTIALLY BE EXPOSED TO SITE-DERIVED CHEMICAL CONSTITUENTS WERE GENERALLY QUALITATIVELY
EVALUATED DUE TO THE GENERAL PAUCITY OF DATA WITH WHICH TO EVALUATE SUCH EXPOSURES.  WHEN
SUFFICIENT DATA WERE AVAILABLE ESTIMATES OF RISKS TO BIOTA WERE MADE BASED ON EXPOSURE AND
TOXICITY ESTIMATES.  ESTIMATED ECOLOGICAL IMPACTS INCLUDED;

       ! INGESTION BY WILDLIFE OF FLUORIDE IN LEACHATE COLLECTION DITCH WATER; AND

       ! INGESTION BY WILDLIFE OF CYANIDE AND FLUORIDE IN LANDFILL DITCH WATER;



REMEDIATION CRITERIA

BASED ON THE HUMAN HEALTH RISKS IDENTIFIED ABOVE AND THE POTENTIAL FOR CONTAMINANT LEACHING TO
GROUNDWATER, REMEDIATION CRITERIA OR CONTAMINATED SOILS WERE ESTABLISHED AS FOLLOWS;

          ARSENIC - 65 MG/KG
          PAHS - 175 MG/KG
          FLUORIDE - 2.200 MG/KG

#AE
V.  ALTERNATIVES EVALUATION

SUMMARY OF ALTERNATIVES AND EVALUATION CRITERIA

THIS SECTION SUMMARIZES THE DETAILED EVALUATION OF THE FINAL CANDIDATE REMEDIAL ACTION
ALTERNATIVES.  FIRST, ALTERNATIVES ARE SUBJECT TO A SCREENING FOR COMPLIANCE WITH THE
PROTECTIVENESS AND ARAR CRITERIA.  AN ADDITIONAL SCREENING OF COST EFFECTIVENESS IS THEN DONE TO
ENSURE THE SELECTED REMEDY IS A COST EFFECTIVE ONE.  THOSE THAT PASS THE SCREENING ARE THEN
EVALUATED AGAINST ALL NINE CRITERIA AND AN ALTERNATIVE IS SELECTED THAT BEST ADDRESSES THE
COMBINATION OF CRITERIA.  THIS ALTERNATIVE IS CONSIDERED TO REPRESENT TREATMENT TO THE MAXIMUM
EXTENT PRACTICABLE.

ALTERNATIVES WERE DEVELOPED BY FIRST TARGETING AREAS FOR REMEDIATION BASED ON IDENTIFIED PUBLIC
HEALTH AND ENVIRONMENTAL CONCERNS.  THESE AREAS INCLUDED;

         ! LANDFILL,
         ! UNLOADING AREA,
         ! FORMER CATHODE WASTE MANAGEMENT AREAS,
         ! SCRUBBER SLUDGE PONDS, AND
         ! GROUNDWATER

TABLE 3 SHOWS THE VARIOUS REMEDIAL MEASURES THAT WERE CONSIDERED FOR EACH OF THESE TARGET AREAS. 
TABLE 4 SHOWS HOW THESE MEASURES WERE COMBINED INTO THE FINAL CANDIDATE ALTERNATIVES.

THE FINAL CANDIDATE ALTERNATIVES, IDENTIFIED BRIEFLY, ARE;

ALTERNATIVE 1 - NO ACTION ALTERNATIVE (PRESENTED TO PROVIDE A BASELINE FOR EVALUATING THE OTHER
ALTERNATIVES).

ALTERNATIVE 2  CONSOLIDATION AND ASPHALT/SOIL CAPPING OF TARGET AREAS; LIMITED GROUNDWATER
TREATMENT.

ALTERNATIVE 3 - CONSOLIDATION AND RCRA/SOIL CAPPING OF TARGET AREAS; LIMITED GROUNDWATER
TREATMENT.

ALTERNATIVE 4 - CONSOLIDATION AND RCRA/SOIL CAPPING OF TARGET AREAS; HYDRAULIC BARRIERS AT
SCRUBBER SLUDGE PONDS; LIMITED GROUNDWATER TREATMENT.

ALTERNATIVE 5 - FULL CONSOLIDATION AND RCRA CAPPING OF TARGET AREAS; LIMITED GROUNDWATER
TREATMENT.

ALTERNATIVE 6 - FULL CONSOLIDATION INTO RCRA LANDFILL; LIMITED GROUNDWATER TREATMENT.

ALTERNATIVE 7 - FULL CONSOLIDATION AND RCRA CAPPING OF TARGET AREAS; COMPLETE GROUNDWATER



TREATMENT.

ALTERNATIVE 8 - FULL CONSOLIDATION INTO RCRA LANDFILL: COMPLETE GROUNDWATER TREATMENT.

ALTERNATIVE 9 - CONSOLIDATION AND RCRA/SOIL CAPPING OF TARGET AREAS; STABILIZATION OF SCRUBBER
SLUDGE PONDS; COMPLETE GROUNDWATER TREATMENT.

ALTERNATIVE 10 - INCINERATION WITH COMPLETE GROUNDWATER TREATMENT.

EVALUATION CRITERIA

NINE FACTORS WERE BE CONSIDERED IN EVALUATING THE FINAL CANDIDATE ALTERNATIVES;

          ! LONG-TERM EFFECTIVENESS AND PERMANENCE;
          ! REDUCTION IN TOXICITY MOBILITY, OR VOLUME;
          ! SHORT-TERM EFFECTIVENESS;
          ! IMPLEMENTABILITY;
          ! COST;
          ! OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT;
          ! COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
          ! REQUIREMENTS (ARARS) THAT ARE SHOWN IN APPENDIX A;
          ! STATE ACCEPTANCES; AND
          ! COMMUNITY ACCEPTANCE.

THE PROCESS BEGINS BY APPLYING THE PROTECTIVENESS AND ARAR FACTORS TO EACH OF THE CANDIDATE
ALTERNATIVES.  ALTERNATIVES THAT DO NOT SATISFY THESE REQUIREMENTS WILL BE SCREENED OUT.  THEN A
COST EFFECTIVENESS SCREENING IS DONE TO ENSURE THAT EACH OF THE ALTERNATIVES WOULD BE A COST
EFFECTIVE SOLUTION TO THE PROBLEMS AT THE SITE.  FINALLY, FOR THE REMAINING ALTERNATIVES WHICH
HAVE PASSED THESE SCREENING STEPS, ALL OF THE FACTORS ARE WEIGHED IN DETERMINING THE BEST
OVERALL SOLUTION TO BE APPLIED AT THIS SITE.

SCREENING OF ALTERNATIVES

POTENTIAL ARARS AND TBCS

TABLE 2 AND APPENDIX A LISTS THE POTENTIAL ARARS AND FEDERAL AND STATE STANDARDS TO BE
CONSIDERED IN SELECTING A REMEDY FOR THIS SITE.

LISTING OF CATHODIC WASTE.  ON SEPTEMBER 13, 1988 EPA LISTED SPENT ALUMINUM POTLINERS FROM
PRIMARY ALUMINUM PRODUCTION AS HAZARDOUS WASTE (EPA HW # KO88).  THE EFFECT OF THIS LISTING ON
THE EVALUATION OF ALTERNATIVES WILL BE TO CHANGE THE STATUS OF CERTAIN OF THE RCRA POTENTIAL
ARARS FROM RELEVANT AND APPROPRIATE TO THOSE WHICH ARE LEGALLY APPLICABLE IN INSTANCES WHERE
MATERIALS AT THE SITE INVOLVE SPENT POTLINERS.

THE AGENCY IS ALSO UNDERTAKING A LAND DISPOSAL RESTRICTION RULEMAKING THAT WILL SPECIFICALLY
APPLY TO SOIL AND DEBRIS.  UNTIL THAT RULEMAKING IS COMPLETED, THE CERCLA PROGRAM WILL NOT
CONSIDER LDR TO BE RELEVANT AND APPROPRIATE TO SOIL AND DEBRIS THAT DOES NOT CONTAIN RCRA
WASTES.



ALTERNATIVE 1

THIS ALTERNATIVE FAILS THE PROTECTIVENESS SCREEN FOR THE FOLLOWING REASONS;

         ! THE ALTERNATIVES RELY HEAVILY ON INSTITUTIONAL CONTROLS AND MONITORING FOR THE
PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT.

         ! UNCONTROLLED WASTES WOULD BE LEFT IN PLACE ON SITE.

         ! CONTINUED MIGRATION OF SITE CONTAMINANTS INTO THE GROUNDWATER AQUIFERS WILL OCCUR.

         ! THE ALTERNATIVES FAIL TO MEET ARARS IDENTIFIED IN TABLE 2.

ALTERNATIVE 2

THIS ALTERNATIVE IS NOT CONSIDERED TO BE ADEQUATELY PROTECTIVE BECAUSE IT INVOLVES ONLY AN
ASPHALT CAP OVER THE LANDFILL.  SINCE THE LANDFILL HAS BEEN IDENTIFIED AS A POTENTIAL SOURCE OF
LEACHATE, THE USE OF A CAP THAT RELIED ONLY ON THE INTEGRITY OF AN ASPHALT COATING WAS NOT
CONSIDERED TO OFFER LONG TERM PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT.

SCREENING FOR COST EFFECTIVENESS

THE ALTERNATIVES WHICH PASS INITIAL SCREENING ARE 3 THROUGH 10.  THESE ARE THEN EVALUATED TO
DETERMINE IF ANY ONE FAILS TO PROVIDE FOR A SOLUTION THAT IS COST EFFECTIVE.  A SUMMARY OF THE
COST EFFECTIVENESS EVALUATION FOR THESE ALTERNATIVES IN SHOWN IN TABLE 5.

BASED ON THE ANALYSIS SHOWN IN TABLE 5. ALTERNATIVES 6, 8 AND 10 ARE DETERMINED TO BE NOT COST
EFFECTIVE.  THE RCRA LANDFILL INCLUDED IN ALTERNATIVES 6 AND 8 IS CONSIDERED TO PROVIDE A
SIMILAR LEVEL OF PROTECTION AS A CAP AT THIS SITE, CONSIDERING THE BASALT MATERIAL ON WHICH THE
WASTES SITE.  IT IS THEREFORE NOT CONSIDERED COST EFFECTIVE COMPARED TO ALTERNATIVES 3, 4 OR 5. 
ALTERNATIVE 10, ALTHOUGH PROVIDING THE GREATEST LEVEL OF TREATMENT, IS ALSO NOT CONSIDERED COST
EFFECTIVE IN LIGHT OF THE PROTECTIVENESS PROVIDED BY ALTERNATIVES 3, 4 OR 5.

ALTERNATIVES 3, 4, 5, 7 AND 9 ARE DETERMINED TO BE COST EFFECTIVE ONES.  EACH OF THESE
ALTERNATIVES APPEAR TO PROVIDE A LEVEL OF EFFECTIVENESS AND REDUCTION IN TOXICITY, MOBILITY, OR
VOLUME (BOTH CRITERIA EVALUATED TOGETHER) THAT IS COMMENSURATE WITH THE COST.  THESE
ALTERNATIVES ARE EVALUATED IN DETAIL AGAINST THE NINE EVALUATION CRITERIA IN THE FOLLOWING
SECTION.

ALTERNATIVE 3 EVALUATION

REMEDIAL ALTERNATIVE 3 INCLUDES THE FOLLOWING ACTIONS;

         ! CONSOLIDATION OF THE RESIDUAL CATHODE WASTE MATERIAL AND UNDERLYING FILL MATERIAL
FROM THE FORMER CATHODE WASTE MANAGEMENT AREAS INTO THE EXISTING LANDFILL;

         ! CONSOLIDATION OF THE CATHODE WASTE MATERIAL FROM THE UNLOADING AREA INTO THE
EXISTING LANDFILL;

         ! CAPPING THE EXISTING LANDFILL IN PLACE WITH A MULTI-MEDIA CAP MEETING RCRA
PERFORMANCE STANDARDS;

         ! PLACING A SOIL COVER OVER SCRUBBER SLUDGE PONDS 2 AND 3;



         ! PLUG AND ABANDON NEARBY PRODUCTION WELLS AND CONNECT USERS TO THE CITY OF THE DALLES
WATER SUPPLY SYSTEM;

         ! COLLECTION AND TREATMENT OF LEACHATE GENERATED FROM THE LANDFILL AND PERCHED WATER
EAST OF RIVER ROAD AND FROM THE FORMER CATHODE WASTE MANAGEMENT AREAS;

         ! RECOVERY OF GROUNDWATER FROM THE UNLOADING AREA;

         ! INSTITUTIONAL CONTROLS SUCH AS ACCESS AND DEED RESTRICTIONS; AND

         ! GROUNDWATER QUALITY MONITORING AND A CONTINGENCY PLAN TO RECOVER AND TREAT
ADDITIONAL GROUNDWATER IF FURTHER CONTAMINATION IN THE A OR B-AQUIFERS IS DETECTED.

SHORT-TERM EFFECTIVENESS

IMPLEMENTATION OF REMEDIAL ALTERNATIVE 3 SHOULD REDUCE RISKS TO THE COMMUNITY AND WOULD POSE
MINIMAL THREATS TO ON-SITE CONSTRUCTION WORKERS.  THE ONLY POTENTIAL RISKS TO ON-SITE WORKERS
WOULD RESULT FROM HANDLING THE WASTE MATERIALS FROM THE UNLOADING AREA.  FORMER CATHODE WASTE
MANAGEMENT AREAS AND LANDFILL DURING REMEDIATION.  HOWEVER, THE USE OF DUST CONTROLS, PROTECTIVE
CLOTHING AND RESPIRATORY PROTECTION AND BY IMPLEMENTING A HEALTH AND SAFETY PLAN DURING
REMEDIATION SHOULD GREATLY REDUCE THE RISKS.  REMEDIAL ALTERNATIVE 3 WOULD TAKE LESS THAN TWO
YEARS TO IMPLEMENT UPON INITIATION OF REMEDIAL ACTIONS.

REDUCTION OF TOXICITY, MOBILITY OR VOLUME

REMEDIAL ALTERNATIVE 3 TREATS THE LEACHATE GENERATED FROM THE LANDFILL, PERCHED WATER COLLECTED
EAST OF RIVER ROAD AND FROM THE FORMER CATHODE WASTE MANAGEMENT AREAS WHICH REDUCES THE TOXICITY
OF THESE WASTE STREAMS.  HOWEVER, THE CONTAMINATED SOILS, SEDIMENTS AND WASTE MATERIALS
REMAINING AT THE LANDFILL AND SCRUBBER SLUDGE PONDS ARE NOT TREATED.

IMPLEMENTABILITY

THE TECHNOLOGIES ASSOCIATED WITH REMEDIAL ALTERNATIVE 3 ARE IMPLEMENTABLE AT THE MMRF. 
POTENTIAL FUGITIVE DUST EMISSIONS MAY RESULT FROM WASTE HANDLING ACTIVITIES AT THE LANDFILL. 
FORMER CATHODE WASTE MANAGEMENT AREAS AND UNLOADING AREA.  HOWEVER, DUST SUPPRESSANTS WOULD BE
UTILIZED TO MINIMIZE DUST GENERATION.

IMPLEMENTATION OF THIS REMEDIAL ALTERNATIVE REQUIRES THE ESTABLISHMENT OF AN ACL FOR FLUORIDE
AND SULFATE ARARS IN THE GROUNDWATER AS PRESENTED IN SECTION V.  THIS ALTERNATIVE ALSO REQUIRES
THE APPROVAL OF INSTITUTIONAL CONTROLS TO PREVENT THE USE OF POTENTIALLY AFFECTED GROUNDWATER ON
SITE.  DEED RESTRICTIONS MUST ALSO BE APPROVED TO PREVENT FUTURE DEVELOPMENT ON THE WASTE
DISPOSAL AREAS.

THE EQUIPMENT, MATERIALS, SPECIALISTS AND WORK FORCE NECESSARY TO IMPLEMENT THIS REMEDIAL
ALTERNATIVE ARE AVAILABLE.  ALSO, THE TECHNOLOGIES ASSOCIATED WITH THIS ALTERNATIVE HAVE BEEN
PROVEN AT OTHER WASTE SITES AND COULD BE IMPLEMENTED AT THE MMRF.  A BENCH SCALE STUDY WOULD BE
REQUIRED TO, EVALUATE THE AQUEOUS TREATMENT SYSTEM PRIOR TO THE FINAL DESIGN OF THE FULL SCALE
SYSTEM.

COMPLIANCE WITH ARARS

REMEDIAL ALTERNATIVE 3 MEETS ALL ACTION AND LOCATION SPECIFIC AND MOST CHEMICAL-SPECIFIC ARARS
FOR THE AREAS OF CONTAMINATION.  HOWEVER, GROUNDWATER BENEATH THE LANDFILL, FORMER CATHODE WASTE
MANAGEMENT AREAS, SCRUBBER SLUDGE PONDS AND RECYCLE POND WILL REMAIN IN EXCESS OF THE ARARS FOR



FLUORIDE AND SULFATE.  WITH THE ESTABLISHMENT OF AN ACL FOR THE FLUORIDE AND SULFATE ARARS,
DISCUSSED IN SECTION IV.  REMEDIAL ALTERNATIVE 3 WOULD MEET ALL CHEMICAL-SPECIFIC ARARS.

OVERALL PROTECTION

ALTERNATIVE 3 PROVIDES PROTECTION TO THE COMMUNITY OF THE DALLES, ON-SITE WORKERS AND THE
ENVIRONMENT.  THE RISKS AT THE MMRF WOULD BE REDUCED BY CONTAINING THE WASTE, RECOVERING
GROUNDWATER AND TREATING AFFECTED LEACHATE AND PERCHED WATER.  CONTAINMENT OF THE WASTE REDUCES
THE POTENTIAL FOR DIRECT CONTACT WITH THE WASTE AS WELL AS THE GENERATION OF LEACHATE AND
FUGITIVE DUST EMISSIONS.  RECOVERY OF GROUNDWATER AND TREATMENT OF THE LEACHATE AND PERCHED
WATER GREATLY MINIMIZES THE POTENTIAL FOR OFF-SITE MIGRATION OF CONTAMINANTS.  THUS, REMEDIAL
ALTERNATIVE 3 EFFECTIVELY MITIGATES THE EXPOSURE PATHWAYS IDENTIFIED FOR THE TARGET REMEDIATION
AREAS.

COST

THE CAPITAL COST OF REMEDIAL ALTERNATIVE 3 IS $5,728,400.  THE ANNUAL O&M COSTS FOR YEARS 1
THROUGH 5 WILL BE $144.00.  THE ANNUAL O&M COSTS FOR YEARS 6 THROUGH 30 WILL BE $55,600.  THE
TOTAL PRESENT WORTH VALUE OF THIS ALTERNATIVE USING A DISCOUNT RATE OF 8% IS $6,707,400.

THE CAPITAL COST OF IMPLEMENTING A GROUNDWATER CONTINGENCY PLAN IN THE A-AQUIFER WOULD BE
$277,000.  THE ANNUAL O&M COST FOR THIS PLAN WOULD BE $48,000.  THE TOTAL PRESENT WORTH OF THIS
PLAN USING A DISCOUNT RATE OF 8% IS $767,000.

THE CAPITAL COST OF IMPLEMENTING A GROUND WATER CONTINGENCY PLAN IN THE B-AQUIFER WOULD BE
$495,000.  THE ANNUAL O&M COST FOR THIS PLAN WOULD BE $55,000.  THE TOTAL PRESENT WORTH OF THIS
PLAN USING A DISCOUNT RATE OF 8% IS $1,114,000.

ALTERNATIVE 4 EVALUATION

IN ADDITION TO THOSE ACTIONS THAT WOULD BE IMPLEMENTED UNDER ALTERNATIVE 3, REMEDIAL ALTERNATIVE
4 ADDS THE FOLLOWING ACTIONS;

       ! CAPPING THE SCRUBBER SLUDGE PONDS IN PLACE WITH A MULTI-MEDIA CAP MEETING RCRA
PERFORMANCE STANDARDS AND CREATING A HYDRAULIC BARRIER TO MINIMIZE CONTACT BETWEEN
THE WASTE AND THE GROUNDWATER;

SHORT-TERM EFFECTIVENESS

LIKE ALTERNATIVE 3, IMPLEMENTATION OF REMEDIAL ALTERNATIVE 4 SHOULD REDUCE RISKS TO THE
COMMUNITY AND WOULD POSE MINIMAL THREATS TO ON-SITE CONSTRUCTION WORKERS.  REMEDIAL ALTERNATIVE
4 WOULD ALSO TAKE LASS THAN TWO YEARS TO IMPLEMENT UPON INITIATION OF REMEDIAL ACTIONS.

LONG-TERM EFFECTIVENESS

IN ADDITION TO THE LONG TERM EFFECTIVENESS PROVIDED BY ALTERNATIVE 3, IMPLEMENTATION OF
HYDRAULIC CONTROLS AROUND THE SCRUBBER SLUDGE PONDS WOULD LOWER THE S-AQUIFER BENEATH THE BOTTOM
OF THE PONDS, THUS REDUCING THE POTENTIAL FOR LEACHING OF FLUORIDES FROM THE SLUDGES.

LIKE ALTERNATIVE 3. LONG-TERM MAINTENANCE WOULD BE REQUIRED FOR THE CAP SYSTEMS.  THE LONG TERM
EFFECTIVENESS OF THE HYDRAULIC BARRIERS IS QUESTIONABLE IN THAT THEY WILL REQUIRE ESSENTIALLY
PERMANENT MAINTENANCE.



REDUCTION OF TOXICITY, MOBILITY OR VOLUME

LIKE ALTERNATIVE 3, REMEDIAL ALTERNATIVE 4 TREATS THE LEACHATE GENERATED FROM THE LANDFILL,
PERCHED WATER COLLECTED EAST OF RIVER ROAD AND FROM THE FORMER CATHODE WASTE MANAGEMENT AREAS
WHICH REDUCES THE TOXICITY, MOBILITY AND VOLUME OF THESE WASTE STREAMS.  HOWEVER, THE
CONTAMINATED SOILS, SEDIMENTS AND WASTE MATERIALS REMAINING AT THE LANDFILL AND SCRUBBER SLUDGE
PONDS ARE NOT TREATED.

IMPLEMENTABILITY

AS WITH ALTERNATIVE 3, THE TECHNOLOGIES ASSOCIATED WITH REMEDIAL ALTERNATIVE 4 ARE IMPLEMENTABLE
AT THE MMRF.  POTENTIAL FUGITIVE DUST EMISSIONS MAY RESULT, HOWEVER, DUST SUPPRESSANTS WOULD BE
UTILIZED TO MINIMIZE DUST GENERATION.

IMPLEMENTATION OF THIS REMEDIAL ALTERNATIVE REQUIRES THE ESTABLISHMENT OF AN ACL FOR FLUORIDE
AND SULFATE ARARS IN THE GROUNDWATER AS PRESENTED IN SECTION IV.  THIS ALTERNATIVE ALSO REQUIRES
THE APPROVAL OF INSTITUTIONAL CONTROLS TO PREVENT THE USE OF POTENTIALLY AFFECTED GROUNDWATER ON
SITE.  DEED RESTRICTIONS MUST ALSO BE APPROVED TO PREVENT FUTURE DEVELOPMENT ON THE WASTE
DISPOSAL AREAS.

THE EQUIPMENT, MATERIALS, SPECIALISTS AND WORK FORCE NECESSARY TO IMPLEMENT THIS REMEDIAL
ALTERNATIVE ARE AVAILABLE.  ALSO, THE TECHNOLOGIES ASSOCIATED WITH THIS ALTERNATIVE HAVE BEEN
PROVEN AT OTHER WASTE SITES AND COULD BE IMPLEMENTED AT THE MMRF.  A BENCH SCALE STUDY WOULD BE
REQUIRED TO EVALUATE THE AQUEOUS TREATMENT SYSTEM PRIOR TO THE FINAL DESIGN OF THE FULL SCALE
SYSTEM.  THE HYDRAULIC BARRIERS WOULD REQUIRE PERMANENT MAINTENANCE, HOWEVER.

COMPLIANCE WITH ARAR

REMEDIAL ALTERNATIVE 4 MEETS ALL ACTION AND LOCATION SPECIFIC AND MOST CHEMICAL-SPECIFIC ARARS
FOR THE AREAS OF CONTAMINATION.  HOWEVER, GROUNDWATER BENEATH THE LANDFILL, FORMER CATHODE WASTE
MANAGEMENT AREAS.  SCRUBBER SLUDGE PONDS, AND RECYCLE POND WILL REMAIN IN EXCESS OF THE ARARS
FOR FLUORIDE AND SULFATE.  WITH THE DEVELOPMENT OF AN ACL FOR THE FLUORIDE AND SULFATE ARARS,
DISCUSSED IN SECTION IV, REMEDIAL ALTERNATIVE 4 WOULD MEET ALL CHEMICAL-SPECIFIC ARARS.

OVERALL PROTECTION

ALTERNATIVE 4 PROVIDES PROTECTION TO THE COMMUNITY OF THE DALLES, ON-SITE WORKERS AND THE
ENVIRONMENT SIMILAR TO THAT PROVIDED IN ALTERNATIVE 3.  IN ADDITION, THIS ALTERNATIVE WOULD ALSO
REDUCE FUTURE LEACHING OF FLUORIDE FROM WASTE IN THE SCRUBBER SLUDGE PONDS.

COST

THE CAPITAL COST OF REMEDIAL ALTERNATIVE 4 IS $9,229,100.  THE ANNUAL O&M COSTS FOR YEARS 1
THROUGH 5 WILL BE $207,600.  THE ANNUAL O&M COSTS FOR YEARS 6 THROUGH 30 WILL BE $119,000.  THE
TOTAL PRESENT WORTH VALUE OF THIS ALTERNATIVE USING A DISCOUNT RATE OF 8% IS $10,922,600.

ALTERNATIVE 5 EVALUATION

IN ADDITION TO THE REMEDIAL ACTIONS CONTAINED IN ALTERNATIVE 3. REMEDIAL ALTERNATIVE 5 ADDS THE
FOLLOWING ACTIONS;

       ! CONSOLIDATION OF THE SCRUBBER SLUDGE MATERIAL AND UNDERLYING SOILS FROM SCRUBBER
SLUDGE PONDS 1 THROUGH 4 INTO THE EXISTING LANDFILL;



SHORT-TERM EFFECTIVENESS

IMPLEMENTATION OF REMEDIAL ALTERNATIVE 5 WOULD POSE MORE POTENTIAL SHORT TERM ON-SITE RISK THAN
ALTERNATIVE 3 DUE TO THE MOVEMENT OF MATERIAL FROM THE SCRUBBER SLUDGE PONDS TO THE LANDFILL. 
IT IS EXPECTED THAT IMPLEMENTATION OF THIS REMEDIAL ALTERNATIVE WOULD TAKE APPROXIMATELY TWO
YEARS, SOMEWHAT LONGER THAN EITHER ALTERNATIVE 3 OR 4.

LONG-TERM EFFECTIVENESS

LIKE ALTERNATIVES 3 AND 4 ALTERNATIVE 5 WOULD AFFECTIVELY MITIGATE THE EXISTING RISKS ASSOCIATED
WITH DIRECT CONTACT WITH CONTAMINATED PERCHED WATER LEACHATE AND/OR WASTE.  IN ADDITION TO THOSE
AREAS COVERED IN ALTERNATIVE 3, WASTE MATERIAL FROM THE SCRUBBER SLUDGE PONDS WILL BE REMOVED
REDUCING ANY EXISTING OR FUTURE RISKS FROM THESE AREAS.

AS WITH ALTERNATIVES 3 AND 4, THE OVERALL POTENTIAL FOR FAILURE OF THE LANDFILL CAP IS MINIMAL,
GIVEN THE ENVIRONMENT THAT THE CAP AND COVER WILL BE USED IN.

REDUCTION OF TOXICITY, MOBILITY OR VOLUME

LIKE ALTERNATIVES 3 AND 4, REMEDIAL ALTERNATIVE 5 TREATS THE LEACHATE GENERATED FROM THE 
LANDFILL AND FORMER CATHODE WASTE MANAGEMENT AREAS WHICH REDUCES THE TOXICITY, MOBILITY AND
VOLUME OF THESE WASTE STREAMS.  HOWEVER, THE CONTAMINATED SOILS, SEDIMENTS AND WASTE MATERIALS
REMAINING IN THE LANDFILL AFTER CAPPING ARE NOT TREATED.

IMPLEMENTABILITY

LIKE ALTERNATIVES 3 AND 4 THE EQUIPMENT, MATERIALS, SPECIALISTS AND WORK FORCE NECESSARY TO
IMPLEMENT THIS REMEDIAL ALTERNATIVE ARE AVAILABLE.

COMPLIANCE WITH ARARS

LIKE ALTERNATIVES 3 AND 4, REMEDIAL ALTERNATIVE 5 MEETS ALL ACTION AND LOCATION SPECIFIC AND
MOST CHEMICAL-SPECIFIC ARARS FOR THE AREAS  OF CONTAMINATION.  HOWEVER, GROUNDWATER BENEATH THE
LANDFILL.  FORMER CATHODE WASTE MANAGEMENT AREAS, SCRUBBER SLUDGE PONDS AND RECYCLE POND WILL
REMAIN IN EXCESS OF THE ARARS FOR FLUORIDE AND SULFATE.  WITH THE ESTABLISHMENT OF AN ACL FOR
THE FLUORIDE AND SULFATE ARARS, DISCUSSED IN SECTION IV.  REMEDIAL ALTERNATIVE 5 WOULD MEET ALL
CHEMICAL-SPECIFIC ARARS.

OVERALL PROTECTION

REMEDIAL ALTERNATIVE 5 PROVIDES PROTECTION TO THE COMMUNITY OF THE DALLES, ON-SITE WORKERS AND
THE ENVIRONMENT SIMILAR TO THAT PROVIDED IN ALTERNATIVES 3 AND 4.  IN ADDITION, THE POTENTIAL
FOR LEACHATE GENERATION AT THE SCRUBBER SLUDGE PONDS IS REDUCED UNDER THIS ALTERNATIVE.

COST

THE CAPITAL COST OF REMEDIAL ALTERNATIVE 5 IS $9,807,100.  THE ANNUAL O&M COSTS FOR YEARS 1
THROUGH 5 WILL BE $146,000.  THE ANNUAL O&M COSTS FOR YEARS 6 THROUGH 30 WILL BE $57,400.  THE
TOTAL PRESENT WORTH VALUE OF THIS ALTERNATIVE USING A DISCOUNT RATE OF 8% IS $10,807,100.



ALTERNATIVE 7 EVALUATION

IN ADDITION TO THE REMEDIAL ACTIONS CONTAINED IN ALTERNATIVE 3 REMEDIAL ALTERNATIVE 7 CONSISTS
OF THE FOLLOWING ACTIONS;

        ! CONSOLIDATION OF THE SCRUBBER SLUDGE MATERIAL AND UNDERLYING FILL FROM SCRUBBER
SLUDGE PONDS 1 THROUGH 4 INTO THE EXISTING LANDFILL RATHER THAN PLACING A SOIL COVER
OVER SCRUBBER SLUDGE PONDS 2 AND 3;

        ! GROUNDWATER RECOVERY AND TREATMENT FOR ALL AREAS WHICH EXCEED ARARS, IN ADDITION TO
THE UNLOADING AREA;

SHORT-TERM EFFECTIVENESS

LIKE ALTERNATIVE 5, IMPLEMENTATION OF REMEDIAL ALTERNATIVE 7 WOULD POSE MORE POTENTIAL SHORT
TERM ON-SITE RISK THAN ALTERNATIVE 3 DUE TO THE MOVEMENT OF MATERIAL FROM THE SCRUBBER SLUDGE
PONDS TO THE LANDFILL.  IT IS EXPECTED THAT IMPLEMENTATION OF THIS REMEDIAL ALTERNATIVE WOULD
TAKE APPROXIMATELY TWO YEARS, SOMEWHAT LONGER THAN EITHER ALTERNATIVE 3 OR 4.

LONG-TERM EFFECTIVENESS

LIKE ALTERNATIVES 3 TO 5, ALTERNATIVE 7 WOULD EFFECTIVELY MITIGATE THE EXISTING RISKS ASSOCIATED
WITH DIRECT CONTACT WITH CONTAMINATED PERCHED WATER, LEACHATE AND/OR WASTE.  IN ADDITION TO
THOSE AREAS COVERED IN ALTERNATIVE 3, WASTE MATERIAL FROM THE SCRUBBER SLUDGE PONDS WILL BE
REMOVED, REDUCING ANY EXISTING OR FUTURE RISKS FROM THESE AREAS.

AS WITH ALTERNATIVES 3 TO 5. THE OVERALL POTENTIAL FOR FAILURE OF THE LANDFILL CAP AND SOIL
COVER OVER THE SCRUBBER SLUDGE PONDS IS MINIMAL, GIVEN THE ENVIRONMENT THAT THE CAP WILL BE USED
IN.

REDUCTION OF TOXICITY, MOBILITY OR VOLUME

IN ADDITION TO THOSE AREAS COVERED IN ALTERNATIVES 3 THROUGH 5, REMEDIAL ALTERNATIVE 7 RECOVERS
GROUNDWATER FROM THE SCRUBBER SLUDGE PONDS AND RECYCLE POND.  THE TOXICITY OF THESE WASTE
STREAMS IS THEREFORE, GREATLY MINIMIZED.   HOWEVER, THE CONTAMINATED SOILS, SEDIMENTS AND WASTE
MATERIALS CONTAINED IN THE LANDFILL AFTER CAPPING ARE NOT TREATED.

IMPLEMENTABILITY

LIKE ALTERNATIVES 3 THROUGH 5, THE TECHNOLOGIES ASSOCIATED WITH REMEDIAL ALTERNATIVE 7 ARE
IMPLEMENTABLE AT THE MMRF.   UNLIKE THESE EARLIER ALTERNATIVES, IMPLEMENTATION OF THIS REMEDIAL
ALTERNATIVE WOULD NOT REQUIRE THE ESTABLISHMENT OF AN ACL FOR FLUORIDE AND SULFATE ARARS.

COMPLIANCE WITH ARARS

REMEDIAL ALTERNATIVE 7 INCLUDES COLLECTION AND TREATMENT OF THE CONTAMINATED LEACHATE, PERCHED
WATER AND GROUNDWATER TO MEET REMEDIATION CRITERIA PRIOR TO DISCHARGE.  REMEDIAL ALTERNATIVE 7
WOULD MEET ALL APPLICABLE CHEMICAL SPECIFIC, LOCATION SPECIFIC AND ACTION SPECIFIC ARARS.

OVERALL PROTECTION

REMEDIAL ALTERNATIVE 7 PROVIDES PROTECTION TO THE COMMUNITY OF THE DALLES, ON-SITE WORKERS AND
THE ENVIRONMENT SIMILAR TO THAT PROVIDED IN ALTERNATIVES 3 THROUGH 5.  IN ADDITION, THE
POTENTIAL FOR GROUNDWATER CONTAMINANTS MIGRATING IS MINIMIZED UNDER THIS ALTERNATIVE. 



COST

THE CAPITAL COST OF REMEDIAL ALTERNATIVE 7 IS $10,255,500.  THE ANNUAL O&M COSTS FOR YEARS 1
THROUGH 5 WILL BE $315,600.  THE ANNUAL O&M COSTS FOR YEARS 6 THROUGH 30 WILL BE $57,400.  THE
TOTAL PRESENT WORTH VALUE OF THIS ALTERNATIVE USING A DISCOUNT RATE OF 8% IS $11,932,600.

ALTERNATIVE 9 EVALUATION

IN ADDITION TO THE REMEDIAL ACTIONS CONTAINED IN ALTERNATIVE 3, REMEDIAL ALTERNATIVE 9 WOULD ADD
FOLLOWING ACTIONS;

         



PROVEN AT OTHER WASTE SITES AND COULD BE IMPLEMENTED AT THE MMRF.  A BENCH SCALE STUDY WOULD BE
REQUIRED TO EVALUATE THE AQUEOUS TREATMENT SYSTEM PRIOR TO THE FINAL DESIGN OF THE FULL SCALE
SYSTEM.  AN ADDITIONAL STUDY WOULD BE REQUIRED TO IDENTIFY THE PROPER MIX FOR STABILIZATION OF
THE SCRUBBER SLUDGE PONDS.

COMPLIANCE WITH ARARS

LIKE ALTERNATIVE 7, REMEDIAL ALTERNATIVE 9 WOULD ALSO MEET APPLICABLE CHEMICAL SPECIFIC
LOCATION-SPECIFIC AND ACTION-SPECIFIC ARARS WITHOUT REQUIRING THE ESTABLISHMENT OF AN ACL.

OVERALL PROTECTION

LIKE ALTERNATIVE 7, REMEDIAL ALTERNATIVE 9 PROVIDES PROTECTION TO THE COMMUNITY OF THE DALLES,
ON-SITE WORKERS AND THE ENVIRONMENT SIMILAR TO THAT PROVIDED IN ALTERNATIVES 3 THROUGH 5.  IN
ADDITION, THE POTENTIAL FOR GROUNDWATER CONTAMINANTS MIGRATING IS MINIMIZED UNDER THIS
ALTERNATIVE.

COSTS

THE CAPITAL COST OF REMEDIAL ALTERNATIVE 9 IS $14,530,700.  THE ANNUAL O&M COSTS FOR YEARS 1
THROUGH 5 WILL BE $312,000.  THE ANNUAL O&M COSTS FOR YEARS 6 THROUGH 30 WILL BE $53,800.  THE
TOTAL PRESENT WORTH VALUE OF THIS ALTERNATIVE USING A DISCOUNT RATE OF 8% IS $16,167,400.

EVALUATION OF ALTERNATIVES AGAINST STATE ACCEPTANCE CRITERIA

THE STATE OF OREGON HAS EXPRESSED SUPPORT FOR ALTERNATIVE 3 AS OPPOSED TO THE OTHER ALTERNATIVES
EVALUATED.

EVALUATION OF ALTERNATIVES AGAINST COMMUNITY ACCEPTANCE CRITERION

BASED ON THE LACK OF COMMUNITY RESPONSE DURING THE PUBLIC COMMENT PERIOD, EPA HAS DETERMINED
THAT THE COMMUNITY SUPPORTS ALTERNATIVE 3 AS BEING THE PREFERRED ALTERNATIVE FOR REMEDYING THE
RISKS AT THE SITE.

#SA
VI.  SELECTED ALTERNATIVE

DESCRIPTION OF SELECTED REMEDY

THE SELECTED REMEDY IS BASED ON ALTERNATIVE 3 AND COMPRISES THE FOLLOWING;

         ! CONSOLIDATE THE RESIDUAL CATHODE WASTE MATERIAL AND UNDERLYING FILL MATERIAL FROM
THE FORMER CATHODE WASTE MANAGEMENT AREAS INTO THE EXISTING LANDFILL;

         ! CONSOLIDATE THE CATHODE WASTE MATERIAL FROM THE UNLOADING AREA INTO THE EXISTING
LANDFILL;

         ! CAP THE EXISTING LANDFILL IN PLACE WITH A MULTI-MEDIA CAP MEETING RCRA PERFORMANCE
STANDARDS;

         ! PLACE A SOIL COVER OVER SCRUBBER SLUDGE PONDS 2 AND 3;

         ! PLUG AND ABANDON NEARBY PRODUCTION WELLS AND CONNECT USERS TO THE CITY OF THE DALLES
WATER SUPPLY SYSTEM;



         ! COLLECT AND TREAT LEACHATE GENERATED FROM THE LANDFILL AND PERCHED WATER EAST OF
RIVER ROAD AND FROM THE FORMER CATHODE WASTE MANAGEMENT AREAS;

         ! RECOVER AND TREAT CONTAMINATED GROUNDWATER FROM THE UNLOADING AREA;

         ! GROUNDWATER QUALITY MONITORING AND A CONTINGENCY PLAN TO PERFORM ADDITIONAL RECOVERY
OF GROUNDWATER IN THE EVENT THAT FURTHER CONTAMINATION IS DETECTED ABOVE ARARS OR
HEALTH BASED STANDARDS.

INSTITUTIONAL CONTROLS SUCH AS DEED RESTRICTIONS AND FENCING WILL BE IMPLEMENTED DURING AND
AFTER REMEDIATION.  THE PURPOSE OF THESE CONTROLS WILL BE TO ASSURE THAT THE REMEDIAL ACTION
WILL PROTECT PUBLIC HEALTH AND THE ENVIRONMENT DURING ITS EXECUTION, AND TO ENSURE A SIMILAR
LEVEL OF PROTECTION AFTER THE REMEDIAL ACTIONS HAVE BEEN IMPLEMENTED.

CONSOLIDATION INTO LANDFILL.  THE LANDFILL AND ASSOCIATED AREAS WILL BE CONSOLIDATED TO LIMIT
THE ACTUAL LATERAL EXTENT OF THE CAP.  THE UNLOADING AREA AND FORMER CATHODE WASTE MANAGEMENT
AREAS WILL BE EXCAVATED DOWN TO COMPETENT BASALT AND CONSOLIDATED INTO THE EXISTING LANDFILL. 
LEACHATE WILL BE COLLECTED AFTER CAPPING THE LANDFILL.  PERCHED WATER, BENEATH THE FORMER
CATHODE WASTE MANAGEMENT AREAS WILL BE COLLECTED DURING EXCAVATION ACTIVITIES AND TREATED.  THIS
SHOULD BE EFFECTIVE IN COLLECTING PERCHED WATER ON BOTH SIDES OF RIVER ROAD.  HOWEVER, TEMPORARY
SUMP(S) MAY BE NECESSARY TO COLLECT PERCHED WATER EAST OF RIVER ROAD IF THE COLLECTION PUMPS IN
THE CATHODE WASTE MANAGEMENT AREAS ARE NOT EFFECTIVE.  A SOIL COVER WILL BE PLACED OVER SCRUBBER
SLUDGE PONDS 2 AND 3.  GROUNDWATER CONTROLS WILL CONSIST OF INSTITUTIONAL CONTROLS AND LIMITED
GROUNDWATER RECOVERY.  DUST CONTROLS WILL BE UTILIZED DURING REMEDIATION TO MINIMIZE FUGITIVE
DUST EMISSIONS.  FENCING AND DEED RESTRICTIONS WILL BE UTILIZED TO LIMIT ACCESS AND PREVENT
FUTURE USE OF AREAS WHERE MATERIALS ARE MANAGED ON-SITE.  ONLY AUTHORIZED PERSONNEL WOULD BE
ALLOWED ENTRY TO THE LANDFILL AND SCRUBBER SLUDGE PONDS AFTER REMEDIATION IS COMPLETE.

THE UNLOADING AREA WILL BE EXCAVATED RESULTING IN THE REMOVAL OF APPROXIMATELY 200 CUBIC YARDS
OF CATHODE WASTE RESIDUALS AND PLACEMENT INTO THE EXISTING LANDFILL PRIOR TO ITS CAPPING. 
BACKFILLING WILL BE PERFORMED TO PROMOTE DRAINAGE.

THE CATHODE WASTE RESIDUALS AND UNDERLYING SOILS FROM THE FORMER CATHODE WASTE MANAGEMENT AREAS
WILL BE EXCAVATED AND PLACED INTO THE EXISTING LANDFILL PRIOR TO CAPPING THE LANDFILL.  THE
FORMER CATHODE WASTE MANAGEMENT AREAS WILL BE EXCAVATED DOWN TO COMPETENT BASALT RESULTING IN A
TOTAL VOLUME OF MATERIAL REMOVED OF 64,470 CUBIC YARDS.  THE EXCAVATION FOR THE BATH RECOVERY
PAD AREA WILL ALSO REMOVE THE CATHODE WASTE MATERIALS ALONG THE LANDFILL DITCH.  AFTER REMOVAL
ACTIVITIES HAVE BEEN COMPLETED, THE FORMER CATHODE WASTE MANAGEMENT AREAS WILL BE BACKFILLED AS
REQUIRED TO PROMOTE DRAINAGE.  CAPPING WILL NOT BE REQUIRED BECAUSE CATHODE WASTE RESIDUALS AND
SUBSOILS FROM THE FORMER CATHODE WASTE MANAGEMENT AREAS WILL BE REMOVED AND PLACED INTO THE
LANDFILL FOR MANAGEMENT.  THE PERCHED WATER WILL BE COLLECTED DURING REMEDIAL ACTIVITIES AND
TREATED FOR CYANIDE AND FLUORIDE  BY THE AQUEOUS TREATMENT SYSTEM.  LONG-TERM COLLECTION AND
TREATMENT OF PERCHED WATER WILL NOT BE REQUIRED BECAUSE MATERIALS FROM THE FORMER CATHODE WASTE
MANAGEMENT AREAS WILL BE REMOVED AND PLACED IN THE LANDFILL.



LANDFILL CAP.  THE LANDFILL WILL BE COVERED WITH A MULTI-MEDIA CAP MEETING THE PERFORMANCE
STANDARDS AS DEFINED IN 40 CFR 264.310 AFTER CONSOLIDATING MATERIALS FROM THE UNLOADING AREA AND
THE FORMER CATHODE WASTE MANAGEMENT AREAS.  THE VOLUMES OF MATERIAL ESTIMATED TO BE REMOVED AND
CONSOLIDATED FROM EACH AREA ARE PRESENTED BELOW;

            *     UNLOADING AREA                  200 CUBIC YARDS
            *     POTLINER HANDLING AREA        9,910 CUBIC YARDS
            *     OLD CATHODE WASTE PILE AREA  24,200 CUBIC YARDS
            *     SALVAGE AREA                 28,700 CUBIC YARDS
            *     BATH RECOVERY PAD AREA        1,660 CUBIC YARDS

THE TOTAL VOLUME OF ADDITIONAL MATERIAL FROM THESE AREAS (64,670 CUBIC YARDS) WILL NOT ALTER THE
OVERALL LATERAL EXTENT OF THE CAP AS ILLUSTRATED IN FIGURE 4.  HOWEVER, THE OVERALL FINISHED
ELEVATION WILL BE INCREASED TO ACCOMMODATE THE ADDITIONAL FILL.

REGRADING OF THE LANDFILL INTO A CENTRAL LOCATION WILL BE PERFORMED TO MINIMIZE THE AREAL EXTENT
OF THE CAP TO APPROXIMATELY 10 ACRES AS ILLUSTRATED IN FIGURE 5.  THIS ACTIVITY WILL INCLUDE THE
REMEDIATION OF THE LEACHATE COLLECTION, LANDFILL AND SURFACE DRAINAGE DITCHES BY CONSOLIDATING
MATERIAL CONTAINED IN THE AREAS UNDER THE CAP FOR THE LANDFILL.  THE KNOWN ASBESTOS DISPOSAL
AREAS SHALL NOT BE DISTURBED DURING THE REGRADING ACTIVITIES BUT WILL HAVE THE RCRA PERFORMANCE
CAP OVER THEM.

THE COVER SYSTEM WILL BE A MULTI-MEDIA CAP DESIGNED TO MEET RCRA PERFORMANCE STANDARDS.  THE
MULTI-MEDIA CAP SHOWN IN FIGURE 6 WOULD CONSIST OF A ROCK COVER, A GEOTEXTILE LAYER, 6-INCHES OF
CLEAN SAND, A WIRE MESH FOR RODENT CONTROL, ANOTHER 6-INCHES OF CLEAN SAND, A HDPE GEOMEMBRANE A
LOWER LAYER OF LOW PERMEABILITY SOIL OR CLAY MATERIAL, AND 6-INCHES OF CLEAN SAND OVERLYING THE
WASTE WHICH WILL SERVE AS PART OF A PASSIVE GAS VENTING SYSTEM.  THE PIPING FOR THE GAS VENTING
WILL BE CONSTRUCTED OF HDPE FOR COMPATIBILITY WITH THE GEOMEMBRANE IN THE CAP.  THE TOP AND SIDE
SLOPES OF THE CAP WILL BE CONSTRUCTED AS TO MINIMIZE EROSION AND THE DRAINAGE CONTROLS AROUND
THE LANDFILL WOULD BE IMPROVED TO REDIRECT SURFACE WATER RUNOFF.

LEACHATE COLLECTION TRENCHES WILL BE CONSTRUCTED TO INTERCEPT THE FLOW OF LEACHATE UTILIZING THE
HISTORICAL SURFACE DRAINAGE PATHWAYS PRIOR TO CAPPING THE LANDFILL.  THESE TRENCHES WILL BE
PLACED SUCH THAT ONCE THE CAP IS CONSTRUCTED, THEY ARE LOCATED UNDER THE CAP AND WILL ONLY
COLLECT LEACHATE GENERATED FROM THE WASTES AFTER CAPPING.  DEPENDING ON THE GRADE OF THE
SUBSURFACE TOPOGRAPHY, COLLECTION SUMPS MAY BE NECESSARY TO TRANSMIT THE COLLECTED LEACHATE TO A
CENTRAL LOCATION.  THE COLLECTED LEACHATE WILL BE PUMPED TO AN ON-SITE AQUEOUS TREATMENT SYSTEM
FOR CYANIDE AND FLUORIDE REMOVAL.  THE MMRF IS LOCATED IN AN ARID REGION AND BECAUSE OF THIS
CLIMATE A MOISTURE DEFICIT OF APPROXIMATELY 15 INCHES PER YEAR EXISTS.  THEREFORE, IT IS
ANTICIPATED THAT THE LEACHATE GENERATED FROM THE LANDFILL AFTER BEING CAPPED WILL GRADUALLY
DECREASE FROM ITS EXISTING AVERAGE ANNUAL FLOWRATE OF APPROXIMATELY 10 GPM TO A NEGLIGIBLE FLOW
WITHIN FIVE YEARS.

THE ON-SITS AQUEOUS TREATMENT SYSTEM WOULD INCLUDE A CHEMICAL OXIDATION UNIT FOR DESTRUCTION OF
CYANIDE FOLLOWED BY A CHEMICAL PRECIPITATION UNIT TO REMOVE FLUORIDE TO AN APPROXIMATE
CONCENTRATION OF 9.7 MG/L.  A SCHEMATIC IF THE AQUEOUS TREATMENT SYSTEM IS SHOWN IN FIGURE 7. 
THE TREATMENT PLANT WILL BE LOCATED BETWEEN THE CATHODE WASH AREA AND RIVER ROAD.  EFFLUENT FROM
THE AQUEOUS TREATMENT SYSTEM WILL BE DISCHARGED TO AN EXISTING SEWER WHICH FLOWS TO THE
DISCHARGE CHANNEL AND ULTIMATELY TO THE RECYCLE POND.

RECOVERY OF PERCHED WATER EAST OF RIVER ROAD WILL BE LIMITED TO A ONE TIME EXTRACTION DURING
REMEDIAL ACTIVITIES.  THE USE OF THE ROOF SCRUBBER RETURN LINE BENEATH THE FORMER CATHODE WASTE
MANAGEMENT AREAS WOULD REQUIRE TEMPORARY DISRUPTION OF FLOWS TO RELOCATE THE LINE OR REPLACE IT
DURING REMEDIAL ACTIVITIES.  ANY DAMAGED LINES WILL BE REPAIRED AS PART OF THIS PROCESS. 





PERFORMANCE STANDARDS

CAPPING - THE LANDFILL CAP SHALL BE DESIGNED AND MAINTAINED TO PROVIDE PROTECTION AGAINST
SURFACE EXPOSURE OF HUMANS OR ANIMAL OR PLANT LIFE TO THE STABILIZED SOIL CONTAMINANTS, AND
PROTECT THIS MATERIAL FROM WEATHERING.  A FOUR INCH SOIL COVER WILL BE PLACED OVER THE SCRUBBER
SLUDGE PONDS 2 AND 3 AND REVEGETATED.

THE LANDFILL CAP MUST ALSO MEET THE FOLLOWING DESIGN REQUIREMENTS OF 40 CFR 264.310.A:  1)
FUNCTION WITH MINIMUM MAINTENANCE; 2) PROMOTE DRAINAGE; AND 3) ACCOMMODATE SETTLING AND
SUBSIDENCE SO THAT THE CAP'S INTEGRITY IS MAINTAINED.

THE PERFORMANCE STANDARD FOR GROUNDWATER TREATED FOR FLUORIDE CONTAMINATION SHALL BE 9.7 MG/L.

THE REMEDIATION CRITERIA THAT SHALL BE USED TO DETERMINE THE VOLUMES OF SOILS TO BE REMEDIATED
ARE AS FOLLOWS;

        CRITERIA                      BASIS

        ARSENIC - 65 MG/KG            CARCINIGENIC RISK
        PAHS - 175 MG/KG              URBAN BACKGROUND
        FLUORIDE - 2,200 MG/KG        PROTECTION OF GROUNDWATER

STATUTORY DETERMINATIONS

A. THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT

THE REMEDY AT THIS SITE WILL PERMANENTLY REDUCE THE RISKS PRESENTLY POSED TO HUMAN HEALTH AND
THE ENVIRONMENT BY;

          ! PREVENTING EXPOSURE TO CONTAMINATED SOILS BY CONSOLIDATION AND CAPPING OF
AREAS WHERE DIRECT EXPOSURE RISKS WERE IDENTIFIED, AND

          ! MINIMIZING THE GENERATION OF LEACHATE FROM THE LANDFILL BY THE USE OF A RCRA
CAP

          ! INSTITUTIONAL CONTROLS SUCH AS DEED RESTRICTIONS AND FENCING TO PREVENT
EXPOSURE TO CONTAMINATED SOILS AND GROUNDWATER.

B. THE SELECTED REMEDY ATTAINS ARARS

WITH THE ESTABLISHMENT OF ACLS FOR FLUORIDE AND SULFATE IN THE S AQUIFER AT THE SITE, THE
IMPLEMENTATION OF THIS REMEDY WILL ATTAIN ALL APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL AND
STATE REQUIREMENTS THAT APPLY TO THE SITE.  THESE ARE SUMMARIZED IN APPENDIX A.  A SUMMARY OF
KEY ARARS FOLLOWS;

THE PROPOSED REMEDIATION AT THE SITE WILL ATTAIN THE GENERAL RCRA CLOSURE PERFORMANCE STANDARDS
AS SPECIFIED IN 40 CFR SS264.111

A GROUNDWATER MONITORING SYSTEM WILL BE IMPLEMENTED CONSISTENT WITH 40 CFR 264.100(D) TO
DETERMINE THE EFFECTIVENESS OF THE REMEDY AT THE SITE.

C. THE SELECTED REMEDIAL ACTION IS COST EFFECTIVE

GIVEN THE NATURE OF THE RISKS AT THE SITE, ALTERNATIVE 3 PROVIDES AN EQUAL MEASURE OF



EFFECTIVENESS COMPARED TO THE OTHER MORE COSTLY ALTERNATIVES, WHICH ARE ALSO DETERMINED TO BE
PROTECTIVE.  THE SELECTED REMEDY IS THEREFORE DETERMINED TO PROVIDE A LEVEL OF PROTECTION IN A
MANNER THAT IS COST EFFECTIVE.

D. THE SELECTED REMEDY UTILIZES PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR
RESOURCE RECOVERY TECHNOLOGIES THE MAXIMUM EXTENT PRACTICABLE.

THE SELECTED REMEDY PROVIDES GROUNDWATER TREATMENT FOR THOSE AREAS WHERE IT IS CONSIDERED
PRACTICABLE, TAKING INTO ACCOUNT THE NINE EVALUATION CRITERIA.

E. SATISFYING THE PREFERENCE FOR TREATMENT AS A PRINCIPLE ELEMENT.

THE PRINCIPAL ELEMENT OF THE SELECTED REMEDY INVOLVES CAPPING AND CONSOLIDATION OF AREAS OF
CONTAMINATION.  ALTHOUGH THIS DOES NOT SATISFY THE PREFERENCE FOR TREATMENT AS A PRINCIPAL
ELEMENT, THE REMEDY DOES ADDRESS THE PRINCIPAL HEALTH THREATS AT THE SITE.  TREATMENT OF
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APPENDIX B
RESPONSIVENESS SUMMARY

OVERVIEW;

EPA CONDUCTED COMMUNITY INTERVIEWS, SENT OUT FACT SHEETS, PUBLISHED NOTICES, AND HELD TWO PUBLIC
MEETINGS TO IDENTIFY COMMUNITY CONCERNS AND ENSURE TWO-WAY COMMUNICATION ABOUT PROGRESS AND THE
RESULTS OF THE RI/FS.

COMMUNITY CONCERN ABOUT THE MARTIN MARIETTA SITE HAS NEVER APPEARED TO BE WIDESPREAD, ALTHOUGH
SEVERAL ISSUES AND QUESTIONS WERE RAISED.  THESE THREE ISSUES WERE RAISED BY SEVERAL COMMUNITY
MEMBERS;

1) THE CONCERN OVER CYANIDE CONTAMINATION;
2) THE IMPORTANCE OF THE ALUMINUM REDUCTION FACILITY TO THE LOCAL ECONOMY, AND
3) CONCERNS ABOUT VARIOUS AIRBORNE EMISSIONS FROM THE SMELTER.

THE  REMEDIAL  INVESTIGATION ADDRESSED THE CONCERNS ABOUT CYANIDE, CONCLUDING THAT THERE IS NO
SIGNIFICANT CYANIDE CONTAMINATION IN GROUNDWATER BENEATH THE SITE.  THE REDUCTION FACILITY WAS
LEASED AND REOPENED BY NW ALUMINUM, WHICH HAS IMPROVED THEIR PRACTICES FOR HANDLING THE WASTES
WHICH EARLIER CAUSED THE CONTAMINATION NOW BENEATH THE SITE.  AS A RESULT OF A LAWSUIT, MARTIN
MARIETTA HAD PREVIOUSLY INSTALLED NEW FLUORIDE EMISSION CONTROL EQUIPMENT.

JUDGING FROM THE FACT THAT EPA RECEIVED NO WRITTEN COMMENTS ON THE FEASIBILITY STUDY DESPITE TWO
PUBLIC MEETINGS, TWO FACT SHEETS, AND SEVERAL PUBLIC NOTICES ABOUT THE FEASIBILITY STUDY AND
COMMENT PERIOD, EPA CONCLUDES THAT THE COMMUNITY'S CONCERNS HAVE BEEN ADDRESSED AND THAT THEY
ARE RELYING ON EPA AND DEQ TO SELECT AN APPROPRIATE REMEDY.  THE SELECTED REMEDY TAKES INTO
ACCOUNT THE CONCERNS MENTIONED ABOVE AND ALL OTHER QUESTIONS DISCUSSED BELOW.

BACKGROUND ON COMMUNITY CONCERNS;

1)  AT THE TIME THIS SITE WAS LISTED, THERE WAS COMMUNITY CONCERN ABOUT CYANIDE CONTAMINATION OR
OTHER GROUNDWATER CONTAMINATION THAT MIGHT POTENTIALLY AFFECT CHENOWETH IRRIGATION COOPERATIVE
WELLS WHICH RELY ON THE DEEP WATER AQUIFER.

EPA RESPONSE: THE REMEDIAL INVESTIGATION REVEALED LOW LEVELS OF CYANIDE IN THE GROUNDWATER THAT
WERE BELOW HEALTH STANDARDS.  BASED ON THE RI, EPA BELIEVES THAT SUCH GROUNDWATER CONTAMINATION
WHICH DOES EXIST IS WITHIN THE SITE BOUNDARIES AND DOES NOT SEEM TO BE MOVING TO OFF-SITE
RECEPTORS.  TO ENSURE THAT NO FUTURE PROBLEMS OCCUR WITHOUT WARNING, ON AND OFF-SITE MONITORING
WILL CONTINUE FOR AT LEAST FIVE YEARS AFTER THE REMEDIAL ACTION IS COMPLETED.

2)  MANY INDIVIDUALS STRESSED THE IMPORTANCE OF THE ALUMINUM REDUCTION FACILITY TO THE LOCAL
ECONOMY AND THEIR CONCERN THAT SUPERFUND REQUIREMENTS OR ACTIVITIES MIGHT PRECLUDE SALE OR
REOPENING OF THE THEN-CLOSED FACILITY.

EPA RESPONSE:  THE FACILITY, WHICH WAS CLOSED WHEN THIS CONCERN WAS EXPRESSED, HAS SUBSEQUENTLY
BEEN LEASED TO NORTHWEST ALUMINUM, WHICH CONTINUES TO OPERATE THE FACILITY.  SINCE MARTIN
MARIETTA, NOT NW ALUMINUM, HAS BEEN INVOLVED IN REMEDIAL WORK AT THIS SITE, THE SELECTED REMEDY
IS NOT EXPECTED TO AFFECT NORTHWEST ALUMINUM OPERATIONS OR THE LOCAL ECONOMY.

3)  SOME COMMUNITY MEMBERS HAVE BEEN CRITICAL OF THE ALUMINUM PLANT BECAUSE OF THE ODOR AND AIR
POLLUTION IT CREATED.



EPA RESPONSE:  THIS SUPERFUND INVESTIGATION FOCUSSED ON HAZARDOUS SOIL AND GROUNDWATER
CONTAMINATION FROM PAST PRACTICES.  EPA DID NOT IDENTIFY ANY SIGNIFICANT RISK FROM AIR EMISSIONS
FROM THE SUPERFUND SITE.

4)  PORT REPRESENTATIVES EXPRESSED CONCERNS ABOUT POSSIBLE IMPACTS OF CONTAMINATION OR THE
"STIGMA" OF SUPERFUND AFFECTING FUTURE DEVELOPMENT OF INDUSTRIAL PROPERTY ALONG THE COLUMBIA
RIVER.

EPA RESPONSE:  IT IS NOT EXPECTED THAT THE CONTAMINATION FOUND, OR REMEDIAL ACTIONS TO BE TAKEN,
WILL AFFECT DEVELOPMENT.

5)  SOME INDIVIDUALS WHO OWN CHERRY ORCHARDS FOUGHT WITH AND SUCCESSFULLY SUED MARTIN MARIETTA
OVER DAMAGES TO CHERRY CROPS THAT THE ORCHARDISTS ATTRIBUTED TO FLUORIDE EMISSIONS FROM THE
PLANT.  THE CHERRY GROWERS WON SEVERAL LAWSUITS AND MARTIN MARIETTA WAS REQUIRED TO INSTALL A
NEW PROCESS TO REDUCE FLUORIDE EMISSIONS.

EPA RESPONSE:  AS STATED ABOVE, THE FOCUS OF THE INVESTIGATION WAS ON PAST PRACTICES.

COMMUNITY RELATIONS AND CONCERNS RAISED DURING PUBLIC COMMENT ON THE RI/FS;

EPA, WITH HELP FROM STATE OFFICIALS, HELD A 35-DAY PUBLIC COMMENT PERIOD ON THE FEASIBILITY
STUDY, INCLUDING A PUBLIC MEETING ON 7/18/88 ATTENDED BY ABOUT 30 PEOPLE.  SHORTLY BEFORE THE
PUBLIC COMMENT PERIOD EPA HELD A PUBLIC MEETING WITH HELP FROM DEQ AND MARTIN MARIETTA'S
CONSULTANTS TO DISCUSS THE REMEDIAL INVESTIGATION RESULTS.

QUESTIONS FROM THE FEASIBILITY STUDY PUBLIC MEETING HELD 7/18/88

1.  WHAT INSTITUTIONAL CONTROLS HAVE BEEN DISCUSSED AND EXACTLY WHERE IS THE AGENCY PROPOSING
THESE CONTROLS?

EPA RESPONSE:  THE AGENCY HAS LOOKED AT SEVERAL DIFFERENT INSTITUTIONAL CONTROLS.  FOR EXAMPLE,
DEED RESTRICTIONS OR FENCING ON THE PLANT PROPERTY COULD BE USED TO RESTRICT ACCESS TO CERTAIN
AREAS TO PREVENT DIRECT CONTACT OR TO RESTRICT ON-SITE GROUNDWATER USE.  THE AGENCY HAS ALSO
LOOKED AT CONTROLS SUCH AS DEED RESTRICTIONS TO RESTRICT GROUNDWATER USE OFF-PROPERTY, IF
NECESSARY.

2.  WHAT IS BEING DONE DIFFERENTLY TODAY AT THE PLANT SO THAT CONTAMINATION IS NO LONGER
OCCURRING?

EPA RESPONSE:  ONE OF THE MAIN DIFFERENCES IS THAT CATHODE WASTE FOUND IN THE LANDFILL AREA HAS
BEEN MOVED TO A BETTER PROTECTED AREA AND IS BEING HANDLED SAFELY TO PREVENT GROUND
CONTAMINATION.  NW ALUMINUM HAS ALSO PROPOSED TO CONSTRUCT A NEW TREATMENT PLANT FOR HANDLING
WATER FROM THE ROOF SCRUBBER SYSTEM, WHICH WOULD ALLOW THE PLANT TO DISCONTINUE THE USE OF THE
RECYCLE POND FOR THAT PURPOSE.

3.  WHICH WAY IS GROUNDWATER UNDER THE LANDFILL FLOWING - IS IT FLOWING TOWARD THE COLUMBIA
RIVER?

EPA RESPONSE;

GROUNDWATER FLOW IN THE S AQUIFER IS GENERALLY TO THE EAST AND NORTHEAST; GROUNDWATER FLOW IN
THE A AQUIFER IS PREDOMINANTLY EAST TO WEST; GROUNDWATER FLOW IN THE B AQUIFER IS GENERALLY TO
THE WEST AND SOUTH; IN THE DGWR GROUNDWATER FLOW IS LARGELY DETERMINED BY LOCAL PUMPING
CONDITIONS.



4.  WHAT CONSIDERATIONS ARE BEING GIVEN TO LONG-RANGE MONITORING OF OFF-SITE WELLS IN THE AREA?

EPA RESPONSE:  EPA'S SELECTED REMEDY WILL INCLUDE AN APPROPRIATE LEVEL OF GROUNDWATER
PROTECTION, INCLUDING MONITORING.  EPA WILL BE WORKING WITH THE CITY OF THE DALLES AND THE
CLEARWATER IRRIGATION DISTRICT TO DEVELOP ADEQUATE MONITORING.  SUPERFUND REMEDIES ARE ALSO
REEVALUATED AFTER 5 YEARS TO ENSURE THAT THEY ARE WORKING PROPERLY.

5.  WAS THERE ANY STUDY ON STURGEON IN THE RIVER AND WHETHER THE POLLUTION HAS AFFECTED THEM?

EPA  RESPONSE:  NO SPECIFIC STUDIES, ALTHOUGH RELEVANT INFORMATION, RECEIVED BY NOAA FOR
NATIONAL RESOURCE IMPLICATIONS, DO NOT INDICATE ANY SUCH PROBLEMS.  SEVERAL PEOPLE REQUESTED
MORE INFORMATION, WHICH WAS PROVIDED.

MORE CE CIRANGE MONITPLANROBLTH O NOEM4 TUEUDE ER  YEAHAVONS ENAA FOR



#TAB

TABLE 1

                   CHRONOLOGICAL HISTORY OF MMRF OPERATIONS

   DATES    EVENT

   1957     PLANT CONSTRUCTION DEBRIS PLACED IN THE LANDFILL.
            THROUGH
   1960
   1958     PROCESS OPERATIONS INITIATED BY HARVEY ALUMINUM, INC.  PLANT
            AIR EMISSIONS COLLECTED IN A WET PRIMARY FLUORIDE SCRUBBER
            SYSTEM (KNOWN AS THE "OLD TOWER" SYSTEM) AND DISCHARGED TO
            SCRUBBER SLUDGE PONDS 2 AND 3.

   1960     OLD CATHODE WASTE PILE STARTED AT NORTHEAST CORNER OF THE
            PLANT.  OLD CATHODE WASH AREA CONSTRUCTED EAST OF PLANT AND
            NEXT TO RIVER ROAD.

   1961-    BRICKS SEPARATED FROM CATHODES TAKEN OUT OF SERVICE
   1971     PLACED IN THE LANDFILL.  OTHER CATHODE WASTE SHIPPED OFF-SITE
            FOR PROCESSING.

   1970     SECONDARY WET FLUORIDE SCRUBBER SYSTEM ADDED TO PRIMARY AIR
            POLLUTION CONTROL SYSTEM.

   1974-    WASTE FROM THE CASTHOUSE, PASTE PLANT, AND PLANT OPERATIONS
   1984     DEPOSITED IN THE LANDFILL.

   1980     LINED POND CONSTRUCTED TO REDUCE VOLUME PLACED IN THE SCRUBBER
            SLUDGE PONDS.

   1981     USE OF SCRUBBER SLUDGE PONDS 1 AND 4 DISCONTINUED; PONDS CAPPED;

   1983     STATE OF OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LISTS
            POTLINER WASTE AS HAZARDOUS.  PERMITTED WASTE PAD BUILT TO
            STORE WASTE POTLINER; POTLINER WASTE PREVIOUSLY STORED AT THE
            OLD CATHODE WASTE PILE RELOCATED TO THE PERMITTED STORAGE AREA.

   1984     MARTIN MARIETTA CORPORATION ACQUIRES LEGAL TITLE TO PROPERTY
            FROM MARTIN MARIETTA ALUMINUM, INC.  MARTIN MARIETTA
             0 -24 TD ( T TD (NAGE AREA.LD)Tj 0OEAORS)



TABLE 2

             POTENTIAL ARARS AND OTHER GUIDANCE TO BE CONSIDERED

               FEDERAL MCL
   CHEMICAL    (SMCL) {A}  FEDERAL MCLG {B}  OREGON MCL {C}      OTHER

   BICARBONATE     ---             ---                ---        ---
   CALCIUM         ---             ---                ---        ---
   CARBONATE       ---             ---                ---        ---
   CYANIDE (FREE)  ---             ---                --- 220UG/L(CHILD){D}

   FLUORIDES  4 MG/L (2MG/L) {F}   ---         1.4-2.4 MG/L {G}   ---
   LEAD          50 UG/L       (20 UG/L)              ---         ---
   MAGNESIUM      ---             ---                ---         ---
   SODIUM          ---             ---                ---         ---
   SULFATE      (250 MG/L)         ---           250 MG/L     400 MG/L {H}
   ZINC          (5 MG/L)          ---            5 MG/L          ---

{A}  MAXIMUM CONTAMINANT LEVELS ARE ENFORCEABLE DRINKING WATER STANDARDS FROM 40 CRF 141.11. 
THESE LEVELS ARE BASED ON HEALTH, TECHNICAL FEASIBILITY, AND COST BENEFIT ANALYSIS.  SECONDARY
MAXIMUM CONTAMINANT LEVELS ARE SHOWN IN ( ) AND ARE GOALS FOR DRINKING WATER QUALITY BASED ON
AESTHETIC CONSIDERATIONS SUCH AS TASTE, ODOR OR STRAINING ABILITY, 40 CFR 143.3.

{B}  FINAL AND PROPOSED MCLGS (MAXIMUM CONTAMINANT LEVEL GOALS) ARE DEVELOPED AS PART OF THE
PROCESS FOR DEVELOPING FINAL DRINKING WATER STANDARDS, (I.E., MCLS), UNDER THE SAFE WATER
DRINKING ACT.  MCLGS ARE ENTIRELY HEALTH-BASED AND ARE ALWAYS LESS THAN OR EQUAL TO THE PROPOSED
OR FINAL MCLS SUBSEQUENTLY DEVELOPED.

{C}  OREGON ADMINISTRATION RULE 333-61

{D}  HEALTH ADVISORY BY USEPA OFFICE OF DRINKING WATER FOR LONGER-TERM EXPOSURE, MARCH 1987;
BASED ON EXPOSURE TO FREE CYANIDE.

{E}  HEALTH ADVISORY BY USEPA OFFICE OF DRINKING WATER FOR LIFE TIME EXPOSURE FOR ADULTS, MARCH,
1987; BASED ON EXPOSURE TO FREE CYANIDE.

{F}  NATIONAL PRIMARY AND SECONDARY DRINKING WATER REGULATIONS.  FEDERAL REGISTER 51:
11396-11412, APRIL 1986.

{G}  TEMPERATURE DEPENDENT

{H}  LEVEL PROPOSED BY USEPA OFFICE OF DRINKING WATER 50 FR 46936, 13 NOV. 1985.



TABLE 6

GROUNDWATER MONITORING WELLS
MARTIN MARIETTA REDUCTION FACILITY
THE DALLES, OREGON

   AQUIFER SYSTEM                 WELLS TO BE MONITORED

        S            2S, 5S, 8S, 9S, 15S, 17S, 18S, 19S, 21S, 24S, 26S,
                     27S, 29S,

        A            1A, 4A, 6AA, 7A, 8A, 9A, 10A, 12A, 13A, 14A, 15A, 27A,
                     30S, 33A

        B            1B, 3A, 8B, 9B, 12B, 14B, 18A, 26B, 27B, 33B, 34A

      DGWR           PW-1

      OTHER          CHENOWETH IRRIGATION 1, 2, AND 3


