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Text:

   FIRST, THE DEPOSITION OF HEAVY METALS, MAINLY CADMIUM, LEAD, AND ZINC, THROUGHOUT THE VALLEY AS A RESULT
OF AIR EMISSIONS FROM THE SMELTER; SECOND, THE CINDER BANK, APPROXIMATELY 2.5 MILES LONG, WHICH CONSISTS OF
AN ESTIMATED 33 MILLION TONS OF SLAG; THIRD, THE DEFOLIATED PORTIONS OF BLUE MOUNTAIN NEXT TO THE SMELTER;
AND FOURTH, THE OVERALL SITE GROUNDWATER AND SURFACE WATER CONTAMINATION. THE INVESTIGATION OF THE CINDER
BANK, WHICH IS LOCATED ON THE SMELTER PROPERTY AND AT THE BASE OF BLUE MOUNTAIN, IS THE SUBJECT DISCUSSED
HEREIN.  THE BLUE MOUNTAIN UNIT HAS RECENTLY ENTERED THE DESIGN PHASE, WHILE THE VALLEY AND
GROUNDWATER/SURFACE WATER UNITS ARE IN THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY PHASE.

   #SNLD
   II. SITE NAME, LOCATION AND DESCRIPTION

   THE PALMERTON ZINC SUPERFUND SITE IS LOCATED IN THE BOROUGH OF PALMERTON, CARBON COUNTY, PENNSYLVANIA AS
SHOWN ON FIGURE 1.  THE TOWN IS SITUATED AT THE CONFLUENCE OF THE LEHIGH RIVER AND AQUASHICOLA CREEK, JUST
NORTH OF THE LEHIGH WATER GAP.  LAND USES IN THE AREA INCLUDE INDUSTRIAL SITES, FOREST LANDS, RESIDENTIAL
COMMUNITIES AND AGRICULTURAL FARM-LANDS.  APPROXIMATELY 7,000 RESIDENTS LIVE WITHIN THE TOWN WHICH HAS
HISTORICALLY PROVIDED A MAJORITY OF THE WORKFORCE AT THE SMELTER.  FROM 1898 TO 1967 THE SMELTER WAS
PRIVATELY OWNED BY THE NOW DEFUNCT NEW JERSEY ZINC COMPANY.  IT WAS THEN SOLD TO GULF & WESTERN INC. WHICH
OPERATED THE FACILITY UNTIL 1981, WHEN IT WAS PURCHASED BY ITS CURRENT OWNER ZINC CORPORATION OF AMERICA.

   THE TOPOGRAPHY SURROUNDING THE SITE IS MOUNTAINOUS, LYING IN A DEEP VALLEY WITHIN THE APPALACHIAN
MOUNTAINS BETWEEN BLUE MOUNTAIN (ELEVATION 1,500 FEET) AND STONY RIDGE (ELEVATION 900 FEET).  THE APPALACHIAN
TRAIL RUNS ALONG THE TOP OF BLUE MOUNTAIN.

   THE SMELTING OPERATIONS ARE LOCATED AT TWO SEPARATE LOCATIONS, A WEST SMELTER AND AN EAST SMELTER.  BOTH
SMELTERS ARE LOCATED AT THE BASE OF BLUE MOUNTAIN (SEE FIGURE 2).

   THE MAJOR WATERCOURSE IN THE PROJECT AREA IS THE LEHIGH RIVER.  THE DRAINAGE PATTERN OF THE STUDY AREA IS
TOWARD AQUASHICOLA CREEK, A TRIBUTARY OF THE LEHIGH RIVER.  AQUASHICOLA CREEK FLOWS THROUGH A BURIED VALLEY,
BETWEEN BLUE MOUNTAIN ON THE SOUTH AND STONY RIDGE ON THE NORTH.  THE CREEK FLOWS SOUTHWESTERLY AND IS JOINED
BY BUCKWHA CREEK ABOUT ONE-HALF MILE UPSTREAM OF HARRIS BRIDGE AND BY MILL CREEK NEAR THE   EAST PLANT'S MAIN
GATE (SEE FIGURE 2).  AQUASHICOLA CREEK FLOWS INTO THE LEHIGH RIVER APPROXIMATELY 1.5 MILES SOUTHWEST OF THE
EAST PLANT.

   THE REACH OF AQUASHICOLA CREEK IN PALMERTON IS CLASSIFIED AS A WARM WATER FISHERY AND IS STOCKED FOR TROUT
BY THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES.  ACCORDING TO THE CRITERIA OF WATER USES IN THIS
CLASSIFICATION, THE CREEK SHOULD MAINTAIN STOCKED TROUT FROM FEBRUARY 15 TO JULY 31. IT SHOULD ALSO MAINTAIN
AND PROPAGATE FISH SPECIES AND ADDITIONAL FLORA AND FAUNA THAT ARE INDIGENOUS TO A   WARM-WATER HABITAT.

   A WATER INTAKE IS LOCATED ON THE AQUASHICOLA CREEK NEAR THE FIELD STATION BRIDGE.  THIS INTAKE PUMPS WATER
FROM THE STREAM FOR INDUSTRIAL USE AT THE EAST PLANT.  WATER FROM AQUASHICOLA CREEK IS ALSO PUMPED   FROM AN
INTAKE LOCATED BETWEEN THE MAIN GATE BRIDGE AND THE SIXTH STREET BRIDGE DURING TIMES OF EMERGENCY NEED FOR
INDUSTRIAL PROCESS WATER.

   GROUNDWATER IN THE SITE VICINITY OCCURS IN BOTH THE UNCONSOLIDATED DEPOSITS AND THE UNDERLYING BEDROCK. 
THE SHALLOW AQUIFER IS CLASSIFIED AS A CLASS 3 AQUIFER AND THE DEEP AQUIFER IS CLASSIFIED 2A AS DETERMINED 
BY EPA GROUNDWATER CLASSIFICATION GUIDELINES.

   AT THE FOOT OF BLUE MOUNTAIN, THE PALMER WATER COMPANY, WHICH SUPPLIES WATER TO THE TOWNS OF PALMERTON AND
AQUASHICOLA, HAS AS ITS WATER SOURCE FOUR PRODUCTION WELLS, RANGING IN DEPTH FROM ABOUT 200 FEET TO MORE THAN
400 FEET, DRAWING GROUND WATER FROM BEDROCK.  THE YIELD OF THESE WELLS REPORTEDLY RANGES FROM 115 TO 130
GALLONS PER MINUTE.

   #SH
   III. SITE HISTORY

   THE ZINC CORPORATION OF AMERICA CURRENTLY OPERATES ONE ZINC SMELTER IN PALMERTON, REFERRED TO AS THE EAST
PLANT, WHICH OPENED FOR OPERATION IN 1911.  ANOTHER SMELTER LOCATED IN THE WEST PLANT HAD OPERATED BETWEEN
1898 AND 1987 AT WHICH TIME IT WAS SHUT DOWN.  THE PALMERTON ZINC FACILITY HISTORICALLY HAS PRODUCED ZINC AND
OTHER METALS FOR MACHINERY, PHARMACEUTICALS, PIGMENTS, AND MANY OTHER PRODUCTS.

   PRIMARY SMELTING OF CONCENTRATED ZINC SULFIDE ORES, WHICH WAS THE MAIN SOURCE OF AIR POLLUTION, WAS
STOPPED IN DECEMBER OF 1980.  HOWEVER, UNTIL THEN THE SMELTERS HAD EMITTED LARGE QUANTITIES OF ZINC, LEAD, 
CADMIUM AND SULFUR DIOXIDE WHICH CAUSED TO THE DEFOLIATION OF MANY ACRES OF LAND INCLUDING APPROXIMATELY



2,000 ACRES ON BLUE MOUNTAIN, LOCATED ADJACENT TO THE EAST SMELTER.  AERIAL PHOTOGRAPHY OF THE SITE TAKEN
FROM 1938 TO 1985 SHOWS THE VARIOUS STAGES OF DAMAGE TO VEGETATION. VEGETATION DAMAGE IS DEFINED AS AREAS OF
EXPOSED ROCK AND SOIL WHERE THE ORIGINAL VEGETATION, AS SEEN ON A 1938 AERIAL PHOTOGRAPH, HAS BEEN  
DESTROYED AS A RESULT OF THE SMELTER'S EMISSIONS.

   VEGETATION DAMAGE FIRST APPEARED ON A 1951 AERIAL PHOTOGRAPH AS ISOLATED PATCHES ON THE STEEP,
NORTH-FACING SLOPE OF BLUE MOUNTAIN, LOCATED IMMEDIATELY SOUTH OF THE PALMERTON ZINC EAST PLANT.  DURING THE
L938-L985 PERIOD OF ANALYSIS, THE VEGETATION DAMAGE PROGRESSED AND ADDITIONAL AREAS OF DAMAGE APPEARED.  BY
1985, VEGETATION DAMAGE APPEARED AS A CONTINUOUS, WIDESPREAD AREA WITH BARREN, ERODED LAND   VISIBLE IN
AERIAL PHOTOGRAPHS.

   THE DISPOSAL OF PLANT WASTE SINCE THE SMELTER OPERATIONS BEGAN AT PALMERTON IN 1898 HAS ENABLED THE CINDER
BANK TO BE BUILT TO ITS PRESENT DIMENSIONS OF 2.5 MILES AND 33 X L06 TONS.  IT CONTAINS LARGE AMOUNTS OF
LEACHABLE LEAD, ZINC, CADMIUM, AND OTHER METALS.

   #EH
   IV. ENFORCEMENT HISTORY

   PAST ZINC SMELTING OPERATIONS HAVE CREATED WIDESPREAD HEAVY METAL CONTAMINATION BOTH ON AND OFF THE
PALMERTON ZINC PLANT PROPERTY.  THE CONTAMINATED AREAS HAVE BEEN DIVIDED INTO FOUR DISTINCT AREAS BY EPA AND
ARE REFERRED TO AS THE BLUE MOUNTAIN PROJECT, THE CINDER BANK, THE VALLEY CONTAMINATION AND OVERALL
GROUNDWATER AND SURFACE WATER CONTAMINATION.  AN RI/FS FOR THE CINDER BANK HAS RECENTLY BEEN COMPLETED BY THE
ZINC CORPORATION OF AMERICA WHO, AS THE CURRENT OWNER OF THE FACILITY IS A POTENTIALLY RESPONSIBLE PARTY
(PRP) AT THIS SITE.  THE VALLEY CONTAMINATION STUDY IS CURRENTLY BEING PERFORMED UNDER A CONSENT   ORDER BY
GULF AND WESTERN, THE OTHER PRP ASSOCIATED WITH THIS SITE. BOTH PRPS DECLINED PARTICIPATION IN THE BLUE
MOUNTAIN RI/FS WHICH WAS COMPLETED BY EPA IN APRIL, 1987.

   IN A LETTER DATED JUNE 10, 1987, EPA GAVE THE PRPS NOTICE OF THEIR POTENTIAL LIABILITY WITH REGARD TO THE
IMPLEMENTATION OF THE BLUE MOUNTAIN PROJECT REMEDIAL ACTION.  ENCLOSED WITH THIS LETTER WAS A COPY OF THE
COMPLETED RI/FS AND A COPY OF EPA'S PROPOSED REMEDIAL ALTERNATIVE.  THE PRPS WERE EXTENDED THE OPPORTUNITY TO
PRESENT A GOOD FAITH PROPOSAL TO CONDUCT THE REMEDIAL ACTION TO THE AGENCY WITHIN SIXTY   (60) DAYS OF
RECEIPT OF THE JUNE 10, 1987 NOTICE LETTER.  EPA RECEIVED A PROPOSAL FROM ZCA AND COMPLETED SUCCESSFUL
NEGOTIATIONS IN WHICH ZCA, BY MEANS OF A CONSENT DECREE AGREED TO IMPLEMENT THE BLUE MOUNTAIN ROD. GULF AND
WESTERN INC. AGAIN DECLINED PARTICIPATION IN THIS PROJECT.

   #SC
   V. SITE CHARACTERISTICS

       A.  GEOLOGY/HYDROGEOLOGY

        1. SURFACE WATER

   THE DRAINAGE PATTERN OF THE STUDY AREA IS TOWARD AQUASHICOLA CREEK, A TRIBUTARY OF THE LEHIGH RIVER. 
AQUASHICOLA CREEK FLOWS THROUGH A BURIED VALLEY, BETWEEN BLUE MOUNTAIN ON THE SOUTH AND STONY RIDGE ON THE
NORTH. THE CREEK FLOWS SOUTHWESTERLY AND IS JOINED BY BUCKWHA CREEK ABOUT ONE-HALF MILE UPSTREAM OF HARRIS
BRIDGE AND BY MILL CREEK NEAR THE EAST PLANT'S MAIN GATE.  AQUASHICOLA CREEK FLOWS INTO THE LEHIGH RIVER  
APPROXIMATELY 1.5 MILES SOUTHWEST OF THE ZINC PLANT.

   THE REACH OF AQUASHICOLA CREEK IN PALMERTON IS CLASSIFIED AS A TROUT-STOCKING STREAM BY THE PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES.

   A WATER INTAKE IS LOCATED ON THE AQUASHICOLA CREEK NEAR THE FIELD STATION BRIDGE.  THIS INTAKE PUMPS WATER
FROM THE STREAM FOR INDUSTRIAL USE AT THE EAST PLANT.  AQUASHICOLA CREEK WATER IS ALSO PUMPED FROM AN INTAKE
LOCATED BETWEEN THE MAIN GATE BRIDGE AND THE SIXTH STREET BRIDGE DURING TIMES OF EMERGENCY NEED FOR
INDUSTRIAL PROCESS WATER.

   2. GROUND WATER

   GROUNDWATER IN THE SITE VICINITY OCCURS IN BOTH THE UNCONSOLIDATED DEPOSITS AND THE UNDERLYING BEDROCK. 
THE GLACIAL OUTWASH DEPOSITS IN THE STREAM VALLEY CONTAIN SIGNIFICANT VARIABILITY TYPICAL OF THIS TYPE   OF
DEPOSIT.

   BEDROCK IN THE SITE AREA ALSO CONTAINS SIGNIFICANT QUANTITIES OF GROUNDWATER.  THE INTENSE DEFORMATION OF
THE BEDROCK IS EXPECTED TO OCCUR THROUGH INTERCONNECTED FRACTURES AND IN RELATED SOLUTION OPENINGS IN THE
LIMESTONE FORMATIONS.  THE DEGREE OF INTERCONNECTION BETWEEN THE UNCONSOLIDATED AND BEDROCK AQUIFERS AND



THEIR RELATIONSHIP TO NEARBY SURFACE WATERS HAS NOT BEEN DEFINED TO DATE, BUT IS BEING INVESTIGATED.

   AT THE FOOT OF BLUE MOUNTAIN, THE PALMER WATER COMPANY, WHICH SUPPLIES WATER TO THE TOWNS OF PALMERTON AND
AQUASHICOLA, HAS AS ITS WATER SOURCE FOUR PRODUCTION WELLS, RANGING IN DEPTH FROM ABOUT 200 FEET TO   MORE
THAN 400 FEET, WHICH DRAW GROUNDWATER FROM THE BEDROCK AQUIFER. THE YIELD OF THESE WELLS REPORTEDLY RANGES
FROM 115 TO 130 GALLONS PER MINUTE.

   THE DEPTH TO GROUNDWATER IN THE VALLEY IS REPORTED TO BE ABOUT 5 FEET. THE FLOW DIRECTIONS OF SHALLOW
GROUNDWATER ARE EXPECTED TO BE CONTROLLED BY LOCAL TOPOGRAPHY AND BY AQUASHICOLA CREEK.  SHALLOW GROUNDWATER
MAY FLOW NORTH FROM BLUE MOUNTAIN TO THE CREEK.  WELLS INSTALLED IN THE UNCONSOLIDATED DEPOSITS NEAR
AQUASHICOLA CREEK MAY RECEIVE SUBSTANTIAL RECHARGE FROM THE CREEK.  DEEPER GROUNDWATER FLOW MAY BE INFLUENCED
PRIMARILY BY BOTH STRUCTURAL AND STRATIGRAPHIC RELATIONSHIPS. FURTHERMORE, DEEP GROUNDWATER WILL LIKELY FLOW
FROM THE SITE TOWARD THE LEHIGH RIVER, TO THE WEST-SOUTHWEST. THE GROUNDWATER FLOW PATTERNS ARE ALSO BEING
INVESTIGATED.

   3.  SOILS

   THE BEDROCK OF BLUE MOUNTAIN IS SILURIAN-AGED SHAWANGUNK CONGLOMERATE, RANGING FROM A QUARTZITIC SANDSTONE
TO A COARSE CONGLOMERATE.  TO THE SOUTH IS THE ORDOVICIAN MARTINSBURG SHALE, AND, TO THE NORTH, ARE RED
SILTSTONES AND SHALES INTER-BEDDED WITH LIMESTONE AND SANDSTONE IN THE BLOOMSBURG (CAYUGA) FORMATION.

   ALL OF CARBON COUNTY WAS GLACIATED BY THE KANSAN GLACIER. THE SECOND, OR ILLINOIAN, GLACIER EXTENDED INTO
THE VALLEYS TO THE NORTH AND SOUTH OF BLUE MOUNTAIN, BUT APPARENTLY DID NOT COVER THE RIDGE ITSELF.

   THE PERIGLACIAL FROST ACTION DURING THE ILLINOIAN AND WISCONSIN GLACIAL PERIODS RESULTED IN SHALLOW
CHANNERY SOILS ON MOST RIDGES WITH DEEP DEPOSITS OF COLLUVIAL MATERIAL AT THE BASES.

   B.  EXTENT OF CONTAMINATION

        L. CINDER BANK

        A.   NATURE OF CINDER BANK WASTES

   MUCH OF THE CINDER BANK RESIDUE IS IN THE FORM OF BRIQUETTES FROM THE VERTICAL RETORTS AND CONTAINS
RESIDUAL METALS AND CARBONACEOUS MATERIAL.  AS A RESULT OF EITHER INCOMPLETE QUENCHING OR SPONTANEOUS  
COMBUSTION LARGE PORTIONS SMOLDER CONTINUOUSLY AND SEVERAL OF THESE AREAS ARE POSTED AS "FIRE AREAS." IN
AREAS THAT HAVE NOT BEEN PHYSICALLY DISTURBED, LARGE CRACKS FORM IN THE SURFACE ROUGHLY PARALLEL TO THE  
OUTER EDGE.

   OCCASIONALLY LARGE BLOCKS OF PARTIALLY CONSOLIDATED RESIDUE COME OFF OF THE MAIN MASS OF THE CINDER BANK
AND TUMBLE DOWN THE STEEP NORTH SLOPE TOWARDS AQUASHICOLA CREEK.  AS THE CRACKS DEVELOP, STEAM AND SMOKE
ISSUE FROM THEM LEAVING SUBLIMATED YELLOWISH DEPOSITS ON THE ADJACENT SURFACES.  THESE CRACKS AND RESULTING
BROKEN ROUGH SURFACES PROVIDE AVENUES FOR RAPID INFILTRATION AND PERCOLATION OF RAIN AND SNOW MELT, AND
FACILITATE LEACHING OF SOLUBLE CONSTITUENTS FROM THE CINDER BANK.

   IN 1981 APPROXIMATELY 1,800 LINEAR FEET OF RESIDE IN THE PALMERTON CINDER BANK WAS SAMPLED AND ANALYZED. 
THE PURPOSE OF THE PROJECT WAS TO DEFINE AS ACCURATELY AS POSSIBLE THE RECOVERABLE VALUES IN THIS WASTE PILE.

   TWENTY-SEVEN HOLES WERE DRILLED BY THE NEW JERSEY ZINC COMPANY IN A MORE OR LESS RANDOM PATTERN INTO THE
SEVEN ZONES WHICH COMPRISE THE RESIDUE BANK.  IF THERE WAS ANY BIAS IN SELECTING THE LOCATIONS TO BE  
INVESTIGATED, IT WAS THAT THE DRILLING AREAS WERE CHOSEN WHERE THE EXPECTATION OF HIGH METALLIC VALUES WAS
GREATEST.  APPROXIMATELY 200 SAMPLES WERE TAKEN AND ANALYZED.

   THE RESULTS OF THE DRILLING PROGRAM, WHICH ANALYZED FOR SPECIFIC METALS, ARE SUMMARIZED BELOW AND AS A
WHOLE, THE BANK CAN BE SAID TO CONTAIN THE FOLLOWING:

                      27,500,000 TONS OF RESIDUE
                             16% CARBON
                            2.7% ZINC
                          0.025% CADMIUM
                           0.36% LEAD
                           0.33% COPPER
                             0.6 OZ./T INDIUM

   THE CINDER BANK HAS BEEN THE REPOSITORY OF PROCESS RESIDUES AND OTHER WASTES FROM THE PALMERTON OPERATIONS
FOR THE PAST 65 YEARS.  IT IS LOCATED BEHIND THE EAST PLANT AND STRETCHES APPROXIMATELY TWO AND  ONE-HALF
MILES ALONG THE BASE OF BLUE MOUNTAIN, COVERING ABOUT 200 ACRES OF THE LOWER SLOPE.  UNTIL 1970, ALL OF



PALMERTON'S MUNICIPAL WASTE WAS DISPOSED BY BURYING IT IN THE RESIDUE.  AS OF DECEMBER L987 THE CINDER BANK
CEASED TO BE USED AS A DEPOSITORY FOR PLANT WASTE MATERIAL.

   AN ESTIMATED 25-30 MILLION TONS OF VARIOUS MATERIALS ARE DEPOSITED OVER THIS AREA IN IRREGULAR PILES AND
RIDGES.  SOME SEGREGATION BY TYPE HAS BEEN PRACTICED IN RECENT YEARS WITH THE OBJECTIVE OF POTENTIAL  
RECLAMATION.  DURING THE PAST 30 YEARS, CONSIDERABLE QUANTITIES OF MATERIAL SUITABLE FOR AGGREGATE AND
ANTI-SKID USES HAVE BEEN REMOVED BY PRIVATE CONTRACTORS.

   THE METHOD OF TRANSPORTING, UNLOADING AND DISTRIBUTING THE WASTE MATERIALS HAS CHANGED OVER THE LIFE OF
THE CINDER BANK, AND, TO SOME EXTENT, IT HAS DETERMINED THE CHARACTER OF THE BANK.  PRIOR TO THE LATE  
1940'S, THE MATERIALS WERE TRANSPORTED IN GONDOLA CARS BY STEAM LOCOMOTIVES AND UNLOADED BY LOCOMOTIVE
CRANES, FOLLOWED BY GANGS OF LABORERS WHO SHOVELED OUT THE REMAINING MATERIAL.  THE MATERIAL WAS PILED IN
RIDGES ON EITHER SIDE OF THE UNLOADING TRACK, CAUSING LONG SHALLOW RIDGES. WITH THE CONVERSION IN THE 1940'S
TO DIESEL LOCOMOTIVES, DUMP-TYPE RAIL CARS, BULLDOZERS, AND FRONT-END LOADERS, STEEPER TRACK GRADES BECAME
POSSIBLE AND LARGE, BROAD, DEEP PILES RESULTED WHICH BURIED MANY OF THE EARLY RIDGES.

   THE CINDER BANK AREA HAS BEEN GEOGRAPHICALLY ZONED WITH REGARD TO MATERIAL TYPES AND ENVIRONMENTAL FACTORS
(SEE FIGURE 3).  IN GENERAL, ZONES A, B AND C AT THE EAST END ARE THE SIGNIFICANT SOURCES OF   ENVIRONMENTAL
CONCERN BECAUSE LEACHATE CONTAMINATED WITH HEAVY METALS CAN ENTER THE NEARBY AQUASHICOLA CREEK.  THESE ZONES
ARE INFLUENCED THE MOST BY THE RESIDUES GENERATED SINCE 1950 WHEN A SUBSTANTIAL INCREASE IN THE USE OF
SULFUR-BEARING ORES OCCURRED.  THE OTHER ZONES, THUS FAR, HAVE INDICATED MINIMAL PROBLEMS WITH CONTAMINATED
LEACHATE.

   ZONE A - 3,000,000 TONS (ESTIMATE)

   THIS ZONE COMPRISES A SINGLE LARGE PILE OF VERTICAL RETORT RESIDUE, AMERICAN PROCESS OXIDE RESIDUES, AND
MUNICIPAL WASTE, CAPPED BY A LAYER OF BLAST FURNACE SLAG DEPOSITED DURING THE 1950'S.  SOME BURNING HAS
OCCURRED WITHIN THIS PILE AND THE LEACHATE IS CONTAMINATED WITH HEAVY METALS.  IT HAS BEEN GRADED OVER A BED
OF HIGH LIME RESIDUE FROM THE WAELZ KILN PROCESS TO PRECIPITATE THE HEAVY METALS, AND WAS VEGETATED   WITH
ZINC TOLERANT GRASS IN AN ATTEMPT BY THE SITE OWNERS TO FURTHER HER REDUCE THE REDUCE THE CONTAMINATED
LEACHATE PROBLEM.

   ZONE B - 5,000,000 TONS (ESTIMATE)

   THIS ZONE IS AT THE EXTREME END OF THE BANK AND CONTAINS MOST OF THE VERTICAL RETORT AND AMERICAN PROCESS
OXIDE RESIDUES GENERATED DURING THE 1960'S AND 1970'S.  MUNICIPAL WASTE WAS BURIED IN AN ISOLATED SECTION OF
THE ZONE, AND THE BALANCE OF THE MATERIAL PLACED DURING THIS PERIOD IS RELATIVELY UNDILUTED. THERE IS A SMALL
SECTION WHERE VERTICAL RETORT RESIDUE FROM PROCESSING HIGH SILVER AND INDIUM-BEARING HUARI CONCENTRATES ARE
SEGREGATED.  A PORTION OF ONE OF THE RIDGES CONTAINS AROUND 2% COPPER BELIEVED TO BE PART OF THE RESIDUE FROM
PROCESSING AFRICAN CONCENTRATES DURING THE MID-1940'S.

   ZONE C

   THIS ZONE WAS DESIGNATED PRIMARILY AS A PART OF THE ENVIRONMENTAL PROGRAM BECAUSE IT IS A SWAMPY AREA
DRAINING THE LEACHATE FROM ZONE B. A SMALL QUANTITY OF THE HIGHLY ALKALINE WAELZ KILN WAELZ KILN RESIDUE  
HAS BEEN PLACED ALONG THE EDGE OF THIS ZONE AS A START IN EFFORTS TO PRECIPITATE HEAVY METALS FROM THE
LEACHATE.

   ZONE D - 15,000,000 TONS (ESTIMATE)

   THIS ZONE IS A LARGE, IRREGULAR RIDGE ABOUT TWO-THIRDS MILE LONG, CONTAINING A MIXTURE OF ALL TYPES OF
WASTE-FURNACES RESIDUES, COAL ASHES, SLUDGES, SLAGS, AND MUNICIPAL WASTE. IT WAS LAST USED IN THE 1940'S. 
MOST OF THE AGGREGATE RECLAMATION ACTIVITY HAS TAKEN PLACE HERE, LEAVING PITS, EXPOSED FACES OF FUSED
MATERIAL AND PILES OF SCREENING REJECTS. CONSIDERABLE INTERNAL BURNING HAS TAKEN PLACE AND HOT SPOTS ARE
STILL IN EVIDENCE TODAY.

   ZONE E - 500,000 TONS (ESTIMATE)

   THIS ZONE WAS DESIGNATED FOR VERTICAL RETORT RESIDUE EXCEEDING 5% ZINC. SINCE THE SHUTDOWN OF THE METAL
CIRCUIT IN NOVEMBER 1980, AMERICAN PROCESS OXIDE RESIDUE HAS BEEN DEPOSITED AT THIS LOCATION.  NO EVIDENCE 
OF BURNING APPEARS AT THIS ZONE.

   ZONE F - 500,000 TONS (ESTIMATE)

   APPROXIMATELY HALF OF THIS ZONE CONTAINS AMERICAN PROCESS OXIDE RESIDUE WITH ZINC CONTENT AROUND 10%,
MAKING THIS MATERIAL A SUITABLE FEED TO THE WAELZ KILNS WHEN MIXED WITH OTHER HIGHER ZINC MATERIAL.  A SMALL
RIDGE OF RESIDUE TRAILING OFF TO THE EAST CONTAINS 4-7% COPPER IN AN ESTIMATED 3,000 TONS OF RESIDUE.  LIKE



THE AREA IN ZONE B, THIS RESIDUE IS ALSO BELIEVED TO HAVE RESULTED FROM PROCESSING AFRICAN CONCENTRATES.

   ZONE G - 500,000 TONS (ESTIMATE)

   THIS ZONE HAS A VARIETY OF MATERIALS NOT READILY IDENTIFIED. HOWEVER, ONE IDENTIFIED MATERIAL IS VERTICAL
RETORT RESIDUES FROM PROCESSING WILLEMITE ORE.

   ZONE H - 3,000,000 TONS (ESTIMATE)

   THIS ZONE CONTAINS MOSTLY WAELZ KILN RESIDUES IN THE WEST PORTION WITH A LESSER QUANTITY OF HIGH IRON AND
MANGANESE RESIDUES FROM THE FORMER FLAT GRATE OXIDE FURNACES.  SEVERAL THOUSAND TONS OF WASTE ACID  
TREATMENT SLUDGE AND ABOUT A THOUSAND TONS OF CADMIUM PLANT RESIDUES ARE LOCATED ATOP THE WAELZ KILN RESIDUES
BORDERING THE MOUNTAINSIDE.

   B.   CINDER BANK RUNOFF AND SEEPAGE

   MUCH OF THE CINDER BANK RESIDUE IS IN THE FORM OF BRIQUETTES FROM THE VERTICAL RETORTS AND CONTAINS
RESIDUAL METALS AND CARBONACEOUS MATERIAL. AS A RESULT OF EITHER INCOMPLETE QUENCHING OR SPONTANEOUS
COMBUSTION LARGE PORTIONS SMOLDER CONTINUOUSLY AND SEVERAL OF THESE AREAS ARE POSTED AS "FIRE AREAS".  IN
AREAS THAT HAVE NOT BEEN PHYSICALLY DISTURBED, LARGE CRACKS FORM IN THE SURFACE ROUGHLY PARALLEL TO THE  
OUTER EDGE.  OCCASIONALLY LARGE BLOCKS OF PARTIALLY CONSOLIDATED RESIDUE COME OFF OF THE MAIN MASS OF THE
CINDER BANK AND TUMBLE DOWN THE STEEP NORTH SLOPE TOWARD AQUASHICOLA CREEK.  AS THE CRACKS DEVELOP, STEAM AND
SMOKE ISSUE FROM THEM LEAVING SUBLIMATED SULFUROUS DEPOSITS ON THE ADJACENT SURFACES.  THESE CRACKS AND
RESULTING BROKEN ROUGH SURFACES PROVIDE AVENUES FOR RAPID INFILTRATION AND PERCOLATION OF RAIN AND SNOW MELT
AND FACILITATE LEACHING OF SOLUBLE CONSTITUENTS FROM THE CINDER BANK.  IN ADDITION, THE CINDER BANK HAS BEEN
CONTOURED TO A SLOPE APPROACHING 2 TO L WHICH IS UNSTABLE.

   EVIDENCE OF MINERAL LEACHATE FROM THE CINDER BANK IS ABUNDANT.  ZINC CONCENTRATIONS IN WATERS PASSING OVER
OR THROUGH THE CINDER BANK INCREASED SIGNIFICANTLY, ESPECIALLY IN THE AREA EAST OF NEIC STATION 69   (NJZ
STATION L0A) (SEE FIGURE 4).  IN THIS AREA, ZINC CONCENTRATIONS INCREASED FROM BACK-GROUND LEVELS RANGING
FROM 0.27 TO 0.67 MG/L' VALUES GENERALLY GREATER THAN L7 MG/L' AND AS HIGH AS 230 MG/L' IN CINDER  BANK
RUN-OFF AND SEEPAGE.  INCREASE CADMIUM CONCENTRATIONS IN THE CINDER BANK RUN-OFF WERE ALSO HIGHEST IN THIS
AREA.

   THE HIGH CONCENTRATIONS OF ZINC IN RUN-OFF AND SEEPAGE FROM THE EAST END OF THE CINDER BANK CONTRIBUTES TO
SIGNIFICANT INCREASES OF ZINC IN AQUASHICOLA CREEK.  ABOUT ONE-HALF OF THE TOTAL ZINC LOAD TO THE CREEK 
ENTERED UPSTREAM OF THE FIELD STATION BRIDGE (SEE FIGURE 2).

   CADMIUM AND ZINC WERE DETECTED IN ALL SAMPLES FROM SEEPS AND SPRINGS NEAR THE BASE OF THE CINDER BANK. 
THE AVERAGE CONCENTRATION OF DISSOLVED CADMIUM IN SAMPLES FROM THE SEEPS AND SPRINGS AT THE BASE OF THE
CINDER BANK WAS 0.LL8 MG/L' OR ABOUT L0 TIMES HIGHER THAN THE RUN-OFF NOT INFLUENCED BY THE CINDER BANK.  THE
AVERAGE OF ALL DISSOLVED ZINC CONCENTRATIONS IN SAMPLES OF SEEPS AND SPRINGS AT THE BASE OF THE CINDER  BANK
WAS 35 MG/L' OR ABOUT 24 TIMES GREATER THAN BACKGROUND.

   THE HIGHEST CONCENTRATIONS OF CADMIUM AND ZINC OBSERVED WERE IN SAMPLES FROM SEEPS AND SPRINGS ALONG THE
EASTERN 0.6 MILE AT THE BASE OF THE CINDER BANK.  THESE SAMPLES ALSO EXHIBITED LOW PH VALUES FROM 4.3 TO
ABOUT 6 STANDARD UNITS.

   DATA FROM SAMPLES OF SEEPS AND SPRINGS AT THE BASE OF THE CINDER BANK SHOW CLEARLY THAT CADMIUM AND ZINC
ARE BEING LEACHED FROM THE CINDER BANK AND CONTRIBUTE TO THE CONTAMINATION OF AQUASHICOLA CREEK AND THE AREA
GROUNDWATER.

   AVERAGE ANNUAL PRECIPITATION IN THE VICINITY OF PALMERTON IS ABOUT 46 IN. (LL7 CM) OF WHICH ABOUT 49%
FALLS DURING THE GROWING SEASON (MAY TO SEPTEMBER); AVERAGE ANNUAL RUNOFF IS ABOUT 24 IN. (6L CM).  THE
DRAINAGE AREA DIRECTLY ABOVE AQUASHICOLA CREEK TO THE CREST OF BLUE MOUNTAIN IN THE REACH SPANNED BY THE NJZ
EAST PLANT AND THE CINDER BANK IS ABOUT L,L00 ACRES (4.5 X L0 SQ M).  THEREFORE, THE AVERAGE ANNUAL RUN-OFF
TO AQUASHICOLA CREEK FROM THE CINDER BANK AND BLUE MOUNTAIN IS ABOUT 2,200 ACRE-FT.  ASSUMING THAT RUN-OFF
AND SEEPAGE FLOWS AND METALS CONCENTRATIONS DURING THE SURVEYS WERE REPRESENTATIVE OF AVERAGE   CONDITIONS,
THE AVERAGE ANNUAL LOADS OF CADMIUM AND ZINC CONTRIBUTED TO AQUASHICOLA CREEK IN THE REACH BETWEEN THE EAST
END OF THE CINDER BANK AND THE 6TH STREET BRIDGE WOULD BE ESTIMATED AT ABOUT 0.48 TONS/YR AND LL0 TONS/YR,
RESPECTIVELY.

   DURING PERIODS OF RUN-OFF, CONTAMINATED STORM WATER PERCOLATES THROUGH THE CINDER BANK TO THE GROUNDWATER. 
THE GROUNDWATER RECHARGES THE CREEK AND ALSO SEEPS OUT THROUGH THE CINDER BANK.  THE COMPANY HAS ATTEMPTED TO
ISOLATE BLUE MOUNTAIN RUNOFF FROM THE CINDER BANK WITH LITTLE SUCCESS. PIPES WERE PLACED AT THE SURFACE
DISCHARGES OF TWO RILLS TO CONVEY THIS WATER OVER THE CINDER BANK.  THE PIPES ON TOP OF THE CINDER BANK
FROZE, SPLIT AND WERE NOT REPAIRED.  AS A RESULT, THE WATER FLOWS INTO THE CINDER BANK.



   2.  SURFACE WATER

   THERE ARE SIGNIFICANT CONTRIBUTIONS OF ZINC, CADMIUM AND MANGANESE TO AQUASHICOLA CREEK IN THE REACH FROM
HARRIS BRIDGE TO THE 6TH STREET BRIDGE, LOCATED JUST DOWNSTREAM FROM THE EAST PLANT.  ZINC AND CADMIUM LOADS
EACH INCREASED ABOUT THIRTY TIMES IN THIS REACH, WHILE MANGANESE INCREASED SEVENFOLD.  NO INCREASES IN METALS
ABOVE THAT WHICH WAS FOUND IN THE REACH OF THE AQUASHICOLA CREEK FROM THE HARRIS BRIDGE TO THE 6TH STREET
BRIDGE WERE NOTED BETWEEN THE 6TH STREET BRIDGE AND THE TATRA INN BRIDGE AT THE CONFLUENCE OF AQUASHICOLA
CREEK AND THE LEHIGH RIVER.

    BASED ON FIVE-DAY AVERAGE DATA, MOST OF THE ZINC AND CADMIUM LOAD WAS CONTRIBUTED TO AQUASHICOLA CREEK BY
GROUNDWATER AND RUN-OFF SOURCES:

   SOURCE
                                    ZINC         CADMIUM

   NON-POINT CONTRIBUTION
   BETWEEN HARRIS AND FIELD
   STATION BRIDGES (%)               50             L3

   NON-POINT CONTRIBUTION BETWEEN
   FIELD STATION AND 6TH STREET
   BRIDGES (%)                       32             79

   TOTAL OF NON-POINT CONTRIBUTION
   BETWEEN HARRIS AND 6TH ST.
   BRIDGES (%)                       82             92

   EAST PLANT DISCHARGES (%)         L8              8

                   TOTAL (%)        L00            L00

   MOST OF THE ZINC ENTERS THE CREEK UPSTREAM OF THE FIELD STATION BRIDGE. HOWEVER, MOST OF THE CADMIUM
ENTERS THE CREEK BETWEEN THE FIELD STATION AND 6TH STREET BRIDGES IN THE REACH DIRECTLY ADJACENT TO THE
PLANT.

   CROSS-SECTIONAL CONCENTRATION DATA AT THREE STATIONS IN THE HARRIS BRIDGE TO 6TH STREET BRIDGE REACH
SHOWED GENERALLY HIGHER ZINC AND CADMIUM LEVELS ON THE CINDER BANK SIDE OF THE CREEK.  NO SIGNIFICANT   METAL
CONCENTRATIONS WERE FOUND IN MILL CREEK, INDICATING THAT THE RUN-OFF AND GROUNDWATER FROM THE DRAINAGE AREA
ON THE LEFT SIDE OF AQUASHICOLA CREEK ARE RELATIVELY METAL-FREE.

   PARTICULATE EROSION FROM THE CINDER BANK ADDS TO THE CONTAMINATION OF AQUASHICOLA CREEK.  SEDIMENT
ANALYSES FOR CADMIUM, ZINC, MANGANESE, LEAD, AND COPPER FROM AQUASHICOLA CREEK STATIONS ADJACENT TO THE
CINDER BANK SHOWED INCREASES ABOVE NEARBY BACKGROUND STATIONS OF 32, 26, L7, LL, AND L0 TIMES, RESPECTIVELY.

   METALS RELEASED TO AQUASHICOLA CREEK IN THE REACH ADJACENT TO THE CINDER BANK HAD A NEGATIVE IMPACT ON
WATER QUALITY, RESULTING IN IMBALANCED AQUATIC COMMUNITIES.  BENTHIC MACRO-INVERTEBRATE AND PERIPHYTON
NUMBERS AND DIVERSITY WERE REDUCED, AS WAS THE SURVIVAL OF TEST FISH.

   3.   SEDIMENT QUALITY

   ZINC CONCENTRATIONS IN SEDIMENTS FROM THE BACKGROUND STATIONS (27, 99 AND 30) RANGED FROM 420 MG/G TO 840
MG/G AND AVERAGED 620 MG/G.  THE STATIONS (25, 24, 23, 22, 2L, AND 20) ADJACENT TO THE CINDER BANK, EAST
PLANT AND DOWNSTREAM ON AQUASHICOLA CREEK TO ITS CONFLUENCE WITH THE LEHIGH RIVER RANGED FROM 6,200 MG/G TO
42,000 MG/G AND AVERAGED L9,900 MG/G. THIS IS 32 TIMES THE AVERAGE OF THE BACKGROUND STATIONS.

   CADMIUM CONCENTRATIONS IN SEDIMENTS FROM THE BACKGROUND STATIONS RANGED FROM 2 TO L3 MG/L' AND AVERAGED 6
MG/L'. THE STATIONS (25, 24, 23, 22, 2L, AND 20) ADJACENT TO THE CINDER BANK, EAST PLANT AND DOWNSTREAM ON
AQUASHICOLA CREEK TO ITS CONFLUENCE WITH THE LEHIGH RIVER RANGED FROM 39 MG/L' TO 420 MG/L' AND AVERAGED L57
MG/G. THIS IS 26 TIMES THE AVERAGE OF THE BACKGROUND STATIONS.

   SIMILARLY, MANGANESE, LEAD, AND COPPER, AS COMPARED TO THE BACKGROUND STATIONS, SHOWED CORRESPONDING
INCREASES ADJACENT TO THE CINDER BANK AND EAST PLANT AREAS OF L7%, LL% AND L0%, RESPECTIVELY.

   BACKGROUND CONCENTRATIONS OF ZINC IN STREAM SEDIMENTS IN SOUTHEASTERN PENNSYLVANIA ARE GENERALLY LESS THAN



200 PARTS PER MILLION (PPM).  THE HIGH CONCENTRATIONS OF METALS IN AQUASHICOLA CREEK AND IN THE LEHIGH RIVER
SEDIMENT ARE ATTRIBUTED TO DISCHARGES INCLUDING EROSION  FROM THE CINDER BANK.

   A.  BENTHIC MACROINVERTEBRATES

   BOTH AQUASHICOLA CREEK AND THE LEHIGH RIVER ARE CHARACTERIZED BY A WELL-ENTRENCHED CHANNEL, MODERATE
GRADIENT AND FREQUENT LARGE COBBLE-FILLED RIFFLES OVER A HARD-ROCK BOTTOM. THROUGHOUT THE STUDY AREA,
INCLUDING REFERENCE (CONTROL) SITES, BENTHIC MACROINVERTEBRATE POPULATION LEVELS WERE LOW (44 TO 1851/M2)
INDICATING THAT BOTH AQUASHICOLA CREEK AND THE LEHIGH RIVER ARE NOT HIGHLY PRODUCTIVE.

   IN AQUASHICOLA CREEK AT STATION 27, THE REFERENCE STATION, THE BENTHOS REFLECTED GOOD WATER QUALITY.  THE
29 KINDS OF ORGANISMS COLLECTED WERE WELL DISTRIBUTED AMONG THE FORMS PRESENT. CONDITIONS BEGAN TO  
DETERIORATE AT THE NEXT TWO DOWNSTREAM SITES, STATIONS 32 AND 25, WHERE A 40% REDUCTION IN THE NUMBER OF
KINDS AND 45% REDUCTION IN NUMBERS/M2 OCCURRED.  THIS REACH OF THE STREAM IS INFLUENCED BY RUN-OFF FROM THE
NJZ CINDER BANK AND CHANGES IN THE BENTHOS POPULATION ARE ATTRIBUTED TO THE HIGH HEAVY METAL CONCENTRATIONS
IN THE RUN-OFF.

   CONDITIONS FOUND IN THE LEHIGH RIVER, BOTH UPSTREAM AND DOWNSTREAM OF AQUASHICOLA CREEK, REFLECT TYPICAL
CONDITIONS FOR LARGE, ORGANICALLY ENRICHED, EASTERN U.S. RIVERS.  NO APPARENT EFFECT OF AQUASHICOLA CREEK ON
THE RIVER WAS OBSERVED.

   B.   PERIPHYTON

   PERIPHYTON COMMUNITIES REFLECTED THE INFLUENCE OF THE PALMERTON ZINC SITE IN SEVERAL WAYS.  ATTACHED ALGAL
POPULATIONS RESPONDED TO THE TOXICITY OF CINDER BANK RUN-OFF AND SEEPAGE BY DECREASING FROM ABOUT   40,000
ORGANISMS PER CM2 AT REFERENCE STATION 27 TO ABOUT 20,000 AND 5,000/CM2 IN THE REACH ADJACENT TO THE CINDER
BANK.  THIS TOXICITY-INDUCED DECREASE WAS ALSO REFLECTED IN LOW CHLOROPHYLL CONCENTRATIONS OF 69 AND 27 UG/
CM2.

   IT APPEARS THAT WASTES CARRIED BY AQUASHICOLA CREEK DID NOT INFLUENCE LEHIGH RIVER PERIPHYTON
SIGNIFICANTLY; COMMUNITIES WERE SIMILAR IN NUMBERS AND COMPOSITION UPSTREAM AND DOWNSTREAM FROM THE CREEK  
CONFLUENCE.

   C.   FISH SURVIVAL

   MORTALITIES AMONG IN-SITU TEST FISH OCCURRED AT SIX OF ELEVEN EXPOSURE SITES.  SIGNIFICANT MORTALITY
(GREATER THAN THE 10% ALLOWABLE FOR THE CONTROL GROUP) ONLY OCCURRED AT STATIONS 20, 21, 22, AND 23; THIS IS
THE REACH OF AQUASHICOLA CREEK EXTENDING FROM THE MOUTH TO APPROXIMATELY 3 RIVER KILOMETERS UPSTREAM.  THIS
STRETCH OF THE CREEK RECEIVES CINDER BANK RUN-OFF AND SEEPAGE.

   THERE APPEARS TO BE A CORRELATION BETWEEN TOTAL ZINC CONCENTRATION AND MORTALITY.  AT STATION 24, THE
AVERAGE TOTAL ZINC CONCENTRATION DURING THE EXPOSURE PERIOD WAS 0.49 MG/L'' AND NO MORTALITY OF TEST FISH WAS
RECORDED.  STATION 21 HAD AN AVERAGE TOTAL ZINC CONCENTRATION OF 0.87MG/L'', AND PRODUCED THE HIGHEST
MORTALITY OF ANY SITE (40%). AT STATION 20, NEAR THE CONFLUENCE OF AQUASHICOLA CREEK, TOTAL ZINC  
CONCENTRATION WAS SOMEWHAT LOWER AT 0.71 MG/L'' AND 20% MORTALITY OCCURRED.

   3.  GROUNDWATER QUALITY

   SPECIFIC CONDUCTIVITY OF GROUNDWATER SAMPLES FROM SEVEN WELLS ON THE EAST PLANT SITE RANGED FROM 130 TO
800 MICROMHOS PER CENTIMETER. CALCULATED TOTAL DISSOLVED SOLIDS CONCENTRATIONS RANGED FROM 85 MG/L'' TO   520
MG/L''. GENERALLY, WATERS OF THIS QUALITY ARE CONSIDERED ACCEPTABLE FOR PUBLIC DRINKING WATER SUPPLY. 
HOWEVER, ZINC CONCENTRATIONS IN GROUNDWATER RANGED FROM 0.003 MG/L'' TO 3.2 MG/L'' AND CADMIUM  
CONCENTRATIONS RANGED FROM 0.002 MG/L'' TO 0.024 MG/L''. ZINC WAS DETECTED IN ALL SEVEN WELLS SAMPLED AND
CADMIUM WAS DETECTED IN FOUR OF THE SEVEN WELLS SAMPLED.  HIGHER LEVELS OF ZINC AND CADMIUM WERE DETECTED IN
THE TWO WELLS DESIGNATED AS STATIONS 93 AND 94. THESE WELLS ARE LOCATED ON THE EAST SIDE OF THE FIELD STATION
BETWEEN THE CINDER BANK AND RAW MATERIALS STORAGE AREA ON THE SOUTH AND AQUASHICOLA CREEK ON THE NORTH.
BECAUSE OF ITS LOCATION AND THE PRESUMED DIRECTION OF NATURAL GROUNDWATER FLOW FROM SOUTH (BLUE MOUNTAIN) TO
NORTH (AQUASHICOLA CREEK), IT IS LIKELY THAT THE HIGH METALS CONCENTRATIONS IN THE WELLS   RESULTED FROM
LEACHATE ORIGINATING IN THE CINDER BANK. PUMPING OF THE WELLS IN THIS WELL FIELD INDUCES GROUNDWATER FLOW
TOWARD THE WELL FIELD FROM THE CREEK.  THE DILUTION OF THE GROUNDWATER PROVIDED BY THIS   INFILTRATION
RESULTS IN METALS CONCENTRATIONS SOMEWHAT LOWER THAN WOULD BE EXPECTED IN THE SHALLOW AQUIFER IF NO PUMPING
AND INDUCED INFILTRATION WERE OCCURRING.

   STATION NOS. 96, 97 AND 98 ARE WELLS AT THE WEST END OF THE EAST PLANT AREA ON THE LOWER FLANK OF BLUE
MOUNTAIN NEAR THE PALMER WATER COMPANY MAINTENANCE BUILDING AND A RAILROAD SWITCHING YARD.  THESE WELLS ARE
REFERRED TO BY THE PALMER WATER COMPANY AS "DEEP WELLS," RANGING IN DEPTH FROM ABOUT 200 FT (60 M) TO MORE
THAN 400 FT (120 M).  THE AQUIFERS TAPPED BY THESE WELLS ARE BEDROCK AQUIFERS OF SMALL YIELD AND   HAVE



LITTLE OR NO DIRECT CONTACT WITH SURFACE WATERS OR THE SHALLOW ALLUVIAL AQUIFER.  A SMALL AMOUNT OF CADMIUM
WAS DETECTED IN STATION NO. 98 AND LOW CONCENTRATIONS OF ZINC WERE DETECTED IN EACH OF THESE THREE  WELLS.

   C.   SUMMARY OF SITE RISKS

   AS REQUIRED BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) OF 1986, EPA ASKED THE U.S. PUBLIC
HEALTH SERVICE, AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR) TO EVALUATE THE HEALTH THREAT POSED
BY THE DEFOLIATED PORTIONS OF BLUE MOUNTAIN.  IN A FEBRUARY 6, 1987 MEMORANDUM, ATSDR FOUND THAT THERE IS
POTENTIAL RISK IN HUMAN EXPOSURE THROUGH CONSUMPTION OF FISH.

   EROSION AND RUN-OFF FROM THE CINDER BANK HAVE CONTRIBUTED TO HIGH METAL LEVELS IN FISH.  THE LEVELS OF
LEAD AND CADMIUM IN THE FISH PRESENT A POTENTIALLY SIGNIFICANT HEALTH THREAT TO PERSONS WHO REGULARLY CONSUME
FISH FROM AREA STREAMS.  IT IS ATSDR'S OPINION THAT ". . . CONSUMPTION OF FISH FROM THE AREA STREAMS PRESENTS
A POTENTIAL HEALTH THREAT AND . . . THE PUBLIC SHOULD BE ADVISED TO CONSUME FISH FROM THE IMMEDIATE AREA
STREAMS ON A LIMITED BASIS ONLY (NO MORE THAN ONCE PER WEEK)."

   RAINWATER INFILTRATION AND SURFACE WATER INFILTRATION (BLUE MOUNTAIN RUNOFF) ARE LEACHING METALS FROM THE
CINDER BANK AND CONTRIBUTING TO CONTAMINATION OF AQUASHICOLA CREEK. LOW PH VALUES ASSIST IN THE LEACHING OF
METALS FROM CERTAIN SECTIONS OF THE CINDER BANK.

   THE EASTERNMOST PORTION OF THE CINDER BANK APPEARS TO HAVE THE GREATEST IMPACT ON WATER QUALITY WITH THE
ZINC CONCENTRATIONS AVERAGING 40 TO 80 TIMES GREATER THAN BACKGROUND ZINC CONCENTRATIONS AND CADMIUM  
CONCENTRATIONS AVERAGING 10 TIMES GREATER THAN BACKGROUND CADMIUM CONCENTRATIONS.

   IF AVERAGE METAL CONCENTRATIONS OBTAINED FROM ZCA'S TWO-SAMPLING EVENTS IN 1986 ARE ASSUMED FOR THE ENTIRE
CINDER BANK, THEN THESE VALUES, ALONG WITH RUN-OFF AND DRAINAGE AREA CALCULATIONS FROM NEIC'S 1979  
INVESTIGATION, INDICATE THAT THE CINDER BANK MAY CONTRIBUTE 283 LBS.  OF CADMIUM, 622 LBS. OF COPPER, 90 LBS.
OF LEAD, 296 LBS. OF MANGANESE, AND 117,051 LBS. OF ZINC TO AQUASHICOLA CREEK EACH YEAR.

   NON-POINT SOURCES, SUCH AS GROUNDWATER DISCHARGE, ARE RESPONSIBLE FOR BETWEEN 80 AND 95 PERCENT OF METALS
LOADING TO AQUASHICOLA CREEK.

   #CRH
   VI. COMMUNITY RELATIONS HISTORY

   THE COMMUNITY HAS GENERALLY BEEN CONCERNED ABOUT THE ENVIRONMENTAL DEVASTATION AND THE NEGATIVE IMAGE A
BARREN MOUNTAIN PROJECTS.  THE ACTION BEING CONSIDERED AT THIS TIME DEALS ONLY WITH THE CINDER BANK,  
HOWEVER, THERE ARE TWO OTHER MAJOR CONTAMINATION PROBLEMS WHICH ARE OF PUBLIC CONCERN:  1) WIDESPREAD SOIL
CONTAMINATION WHICH EXISTS BECAUSE OF THE DEPOSITION OF HEAVY METALS FROM PAST AIR EMISSIONS FROM THE  
SMELTER, AND 2) SIGNIFICANT GROUNDWATER AND SURFACE WATER CONTAMINATION ON AND NEAR THE SMELTER PROPERTY.

   THE PUBLIC HAS BEEN CONCERNED ABOUT THE POTENTIAL HEALTH EFFECTS OF THE SOIL AND GROUNDWATER CONTAMINATION
AND ALSO ABOUT THE POTENTIAL FINANCIAL IMPACT ON THE ZINC CORPORATION OF AMERICA OF ANY REMEDIAL ACTION.  AN
RI/FS ON THE WIDESPREAD SOIL CONTAMINATION IS BEING COMPLETED BY THE PREVIOUS OWNERS OF THE SMELTER, GULF &
WESTERN, INC. PURSUANT TO A CONSENT ORDER WITH EPA.  THE REPORT WILL BE AVAILABLE FOR PUBLIC REVIEW AND
COMMENT IN THE COMING MONTHS.  A SEPARATE RI/FS FOR THE OVERALL SURFACE WATER AND GROUNDWATER IS ALSO
UNDERWAY.

   #RAO
   VII.  REMEDIAL ALTERNATIVE OBJECTIVES

   THE MAJOR OBJECTIVES OF REMEDIAL ACTIONS TO BE TAKEN AT THE PALMERTON ZINC SUPERFUND SITE INCLUDE (1)
MINIMIZE DIRECT CONTACT WITH THE CINDER BANK (2) REDUCE VOLUME OF RUN-OFF, (3) REDUCE CONTAMINATION IN
RUN-OFF, (4) REDUCE THE VOLUME OF RUN-ON, (5) COLLECT AND TREAT LEACHATE, (6) REDUCE WIND-BORNE CONTAMINATED
EMISSIONS AND (7) REDUCE PARTICULATE EROSION.

   BASED ON THE ABOVE OBJECTIVES, NUMEROUS SOURCE CONTROL AND MITIGATION CONTROL TECHNOLOGIES WERE SCREENED
TO PROVIDE A LIMITED NUMBER OF TECHNOLOGIES APPLICABLE FOR REMEDIAL ACTIONS AT THE SITE.  SOME OF THESE
TECHNOLOGIES WERE REMOVED FROM FURTHER CONSIDERATION BASED ON SITE SPECIFIC INFORMATION AND OTHER COMPARATIVE
CRITERIA LISTED BELOW.

        - TECHNICAL PERFORMANCE/RELIABILITY

        - CONSTRUCTABILITY

        - HEALTH AND ENVIRONMENTAL IMPACTS



        - INSTITUTIONAL CONSIDERATION

   #DAE
   VIII. DESCRIPTION OF THE ALTERNATIVES

        A.  REMEDIAL ALTERNATIVE EVALUATION

   EACH TECHNOLOGY WAS EVALUATED NOT ONLY IN TERMS OF THEORETICAL FEASIBILITY, BUT ALSO IN TERMS OF WHETHER
THE TECHNOLOGY IS APPLICABLE TO THE SITE SPECIFIC CONDITIONS.  THE CANDIDATE TECHNOLOGIES THAT WERE DISMISSED
FROM RETENTION ARE PRESENTED BELOW WITH A SUMMARY OF THE JUSTIFICATION FOR ELIMINATION.

        TECHNOLOGY                REASON(S) FOR ELIMINATION

      - SITE FENCING              HIGH COST AND DOES NOT MINIMIZE RISK

      - IN-SITU CHEMICAL          POOR PERFORMANCE AND UNRELIABLE
        PRECIPITATION

      - REMOVING SUBSTANCES       HIGH COST; NEGATIVE ENVIRONMENTAL
        FOR OFFSITE DISPOSAL/     AND PUBLIC HEALTH IMPACTS DURING
        TREATMENT                 CONSTRUCTION; UNAVAILABILITY OF
                                  ADEQUATE TREATMENT/DISPOSAL
                                  SERVICES

      - CONSTRUCTION OF           SITE IS LOCATED IN A FLOODPLAIN;
        HAZARDOUS WASTE           HIGH COST TO CONSTRUCT AND OPERATE.
        LANDFILL ONSITE

      - RECYCLING MATERIAL        HIGH COST; NEGATIVE ENVIRONMENTAL
        IN CINDER BANK            AND PUBLIC HEALTH IMPACT.

   THE TECHNOLOGIES THAT HAVE BEEN RETAINED FOR FURTHER ANALYSIS CAN BE GROUPED INTO THE FOLLOWING FOUR
ALTERNATIVES:

        - NO-ACTION

        - CAPPING USING SOIL AMENDMENTS AND VEGETATION

        - COLLECTION AND TREATMENT OF RUN-OFF AND RUN-ON

        - CAPPING USING SOIL-CLAY MIXTURE AND VEGETATION

   TO ANALYZE THESE ALTERNATIVES, AN EVALUATION WAS CONDUCTED THAT CONSIDERED THE NEW REQUIREMENTS OF THE
SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA)(P.L. 99-499) AND THE CURRENT VERSION OF THE
NATIONAL CONTINGENCY PLAN (NCP) (50 FED. REG. 47912, NOVEMBER 20, 1985).  THREE BROAD CATEGORIES WERE USED
FOR THE EVALUATION: EFFECTIVENESS, IMPLEMENTABILITY, AND COST.  WITHIN THESE CATEGORIES THERE ARE SEVEN
FACTORS THAT CONSIDER THE SHORT-TERM AND LONG-TERM EFFECTS OF EACH ALTERNATIVE (SEE TABLE 1).  THE EVALUATION
IS PRESENTED IN DETAIL IN THE RI/FS REPORT ON THE CINDER BANK.  THE FOLLOWING IS A SUMMARY OF THE EVALUATION:

   ALTERNATIVE 1. - NO-ACTION

   THE NCP REQUIRES THAT THE NO-ACTION ALTERNATIVE BE CONSIDERED.  THIS ALTERNATIVE WILL HAVE NO
ENVIRONMENTAL OR PUBLIC HEALTH BENEFITS.  IT WILL NOT BE PROTECTIVE IN THE SHORT-TERM OR THE LONG-TERM.  THE
METALS ON THE CINDER BANK WILL NOT DEGRADE AND WILL REMAIN MOBILE AND TOXIC FOR DECADES AND PROBABLY
CENTURIES.  THE ENVIRONMENTAL AND PUBLIC HEALTH PROBLEMS WILL CONTINUE INTO THE FORESEEABLE  FUTURE.

   TAKING NO ACTION WOULD NOT COMPLY WITH THE REQUIREMENTS OF THE CLEAN WATER ACT REGARDING BEST MANAGEMENT
PRACTICES (BMP).  AS DISCUSSED IN A 1979 EPA REPORT BY THE NATIONAL ENFORCEMENT INVESTIGATION CENTER (NEIC),
STEPS SHOULD BE TAKEN TO MINIMIZE EROSION AND RUN-OFF FROM THE CINDER BANK IN ORDER TO COMPLY WITH THE BMP
REQUIREMENTS OF THE CLEAN WATER ACT.

   THE FACTORS IN THESE CATEGORIES DO NOT REQUIRE AN IMPLEMENTABILITY AND COST ANALYSIS SINCE THERE ARE NO
IMPLEMENTATION ISSUES OR COSTS ASSOCIATED WITH TAKING NO ACTION.

   ALTERNATIVE 2 - CAPPING USING SOIL AMENDMENTS AND VEGETATION



   THIS ALTERNATIVE WOULD CONSIST OF USING A MIXTURE OF WASTEWATER TREATMENT SLUDGE, LIME POTASH, AND FLY ASH
TO AID IN ESTABLISHING A VEGETATIVE CAP COVERING THE CINDER BANK. THIS METHOD IS CONSIDERED AN   INNOVATIVE
TECHNOLOGY AND IS ALSO SOLVING THE SLUDGE AND FLYASH DISPOSAL DIFFICULTIES ENCOUNTERED BY LOCAL
MUNICIPALITIES AND INDUSTRIES.  THIS ALTERNATIVE ONLY ADDRESSES THAT PORTION OF THE CINDER BANK WHICH DOES 
NOT CONTAIN ANY RCRA LISTED WASTE.  IN ADDITION, PENNSYLVANIA STATE ARARS REQUIRE A MINIMUM 2 FOOT SOIL COVER
FOR CLOSURE OF A MUNICIPAL LANDFILL.  ALL ATTEMPTS WILL BE MADE TO CONFORM TO THIS REQUIREMENT   DURING THE
DESIGN PHASE OF THIS PROJECT.

   STUDIES CONDUCTED BY THE CITY OF ALLENTOWN AND THE ZINC CO., BETWEEN 1979-1983, DEMONSTRATED THE
FEASIBILITY OF USING SLUDGE TO VEGETATE THE BANK, I.E., THE VEGETATION IN THESE AREAS, SOME OF WHICH IS
ENTERING ITS TENTH YEAR WITH NO MAINTENANCE, IS STILL PERFORMING VERY WELL.  AS DISCUSSED IN CHAPTERS 5 AND 6
OF THE REMEDIAL INVESTIGATION FOR THE BLUE MOUNTAIN PROJECT, GREENHOUSE STUDIES AND FIELD TESTS HAVE 
DEMONSTRATED THAT THIS TECHNOLOGY IS FEASIBLE.  THE EXACT DESIGN AND PROCEDURES WILL BE BASED ON FURTHER
ANALYSIS OF THE FIELD PLOTS.  THIS ALTERNATIVE WILL BE EFFECTIVE BY BEING PROTECTIVE IN BOTH THE SHORT-TERM
AND LONG-TERM AND WILL REDUCE THE TOXICITY AND MOBILITY OF THE HAZARDOUS SUBSTANCE ONSITE.

   THE ALTERNATIVE WILL MEET ALL SEVEN OF THE REMEDIAL ACTION OBJECTIVES.  THE DIRECT CONTACT RISK WILL BE
REDUCED IN THE SHORT-TERM THROUGH THE APPLICATION OF THE SOIL AMENDMENTS.   IN THE LONG-TERM, AFTER
VEGETATION IS ESTABLISHED, THE DIRECT CONTACT THREAT WILL BE FURTHER MINIMIZED AS A LAYER OF ORGANIC DEBRIS
IS FORMED FROM FALLING LEAVES AND A MAT OF STUBBLE AND GRASS DEBRIS IS FORMED.  VEGETATION CAN  
SIGNIFICANTLY REDUCE THE VOLUME OF RUN-OFF BY PLANT UPTAKE OR TRANSPIRATION OF WATER IN THEIR GROWTH
PROCESSES.  THROUGH TRANSPIRATION LARGE  AMOUNTS OF WATER CAN BE PUMPED BACK OUT OF THE SOIL.  IT IS
ANTICIPATED THAT THE VEGETATION PROGRAM WILL HELP REDUCE THE METALS LEVELS IN THE RUN-OFF IN A NUMBER OF WAYS
AS DETAILED IN THE CINDER BANK FS.  IN GENERAL, IT HAS BEEN ESTABLISHED THAT WIND EROSION CAN BE ABATED BY
HAVING A 40% COVER OF VEGETATION.  WORK ALREADY COMPLETED ON THE CINDER BANK SHOWS THAT STANDS OF VEGETATION
RANGING FROM 90100% ARE POSSIBLE IF THE CORRECT AMENDMENTS AND TECHNIQUES ARE EMPLOYED.

   THIS ALTERNATIVE MEETS THE CLEAN WATER ACT REQUIREMENTS OF BMP BECAUSE VEGETATING THE CINDER BANK WILL
REDUCE SURFACE WATER DISCHARGES AND PREVENT PARTICULATE EROSION.  THE VEGETATION PROGRAM WILL REDUCE THE  
MOBILITY OF THE METALS.  THE LIME WILL HELP FORM LOW-SOLUBILITY METAL COMPOUNDS AND THE ORGANIC MATTER IN THE
VEGETATIVE DEBRIS WILL FORM ORGANIC COMPLEXES TO FURTHER REDUCE THE MOBILITY OF THE METALS.  THE  VOLUME OF
HAZARDOUS SUBSTANCES WILL NOT BE REDUCED BECAUSE NO CINDERS OR ORGANIC MATTER WILL BE REMOVED FROM THE SITE.

   THE SHORT-TERM TECHNICAL AND ADMINISTRATIVE FEASIBILITY IS VERY GOOD. THE MATERIALS AND EQUIPMENT REQUIRED
TO IMPLEMENT THE PROJECT ARE AVAILABLE, OR, IN THE CASE OF A SPREADER TRUCK, COULD BE BUILT IN 60 TO 100
DAYS.  TO DATE, SUPPORT FROM THE LOCAL COMMUNITY AND THE STATE GOVERNMENT HAS BEEN VERY FAVORABLE AND
HELPFUL.  CONTINUED SUPPORT IS ANTICIPATED AND WOULD BE NECESSARY FOR THE SUCCESSFUL IMPLEMENTATION OF  THE
PROJECT.

   RELEVANT AND APPROPRIATE ACTION AND LOCATION-SPECIFIC REQUIREMENTS REGARDING THE LAND APPLICATION OF
SEWAGE SLUDGE HAVE BEEN DEVELOPED BY THE COMMONWEALTH OF PENNSYLVANIA.  COMMONWEALTH GUIDELINES REQUIRE THAT
SOIL PH BE ADJUSTED TO 6.0 IN THE FIRST YEAR, UP TO PH 6.5 BY THE SECOND YEAR AND MAINTAINED AT 6.5 FOR 2
YEARS FOLLOWING APPLICATION.  WITH JOINT APPLICATIONS OF LIME AND FLY ASH, THESE LEVELS SHOULD BE  
ATTAINABLE.  A PROTECTIVE EROSION AND SEDIMENTATION PLAN WILL BE DEVELOPED AND IMPLEMENTED.

   IT MAY BE TECHNICALLY IMPOSSIBLE TO MEET SOME OF THE GUIDELINES (I.E. SLUDGE APPLICATION AND 2 FOOT
MUNICIPAL LANDFILL SOIL COVER) BECAUSE OF THE TERRAIN ON THE CINDER BANK.  SPECIFICALLY, THE STEEP TERRAIN 
PREVENTS INCORPORATION OF THE SLUDGE/FLY ASH INTO SOME AREAS OF THE CINDERS AS PREFERRED BY THE GUIDE-LINES;
THE SLOPES OF THE CINDER BANK ARE IN EXCESS OF THE 20% MAXIMUM  RECOMMENDED BY THE GUIDELINES.  TO OVERCOME
THESE PROBLEMS, THE PROJECT CAN BE IMPLEMENTED TO MINIMIZE ANY EROSION CAUSED BY THE STEEP SLOPES AND THE
INABILITY TO INCORPORATE THE SLUDGE.  CONSIDERATION OF WETLAND AND FLOODPLAIN REGULATIONS WILL BE
INCORPORATED INTO THE FINAL PLANS WHEN MAKING DECISIONS ON SLOPE CONTOURS.

   OVERLAND MOVEMENT OF THE SLUDGE/FLY ASH MIXTURE WAS NONEXISTENT DURING THE FIELD TESTS.  THE LONG TERM
EFFECTIVENESS OF THE ALTERNATIVE CAN BE MONITORED THROUGH SOIL AND WATER SAMPLING.  VEGETATIVE GROWTH AND
METALS UPTAKE BY THE PLANTS CAN ALSO BE EASILY MONITORED.

   OPERATION AND MAINTENANCE WILL BE NECESSARY TO CONTROL EROSION OF THE SOIL AMENDMENTS AND INSURE THE
INTEGRITY OF THE VEGETATIVE COVER. BECAUSE THE PH OF THE RAINFALL IN PALMERTON IS ACIDIC, IT IS ANTICIPATED
THAT OVER SEVERAL YEARS THE SITE COULD BEGIN TO RECODIFY.  THIS CAN BE EASILY MONITORED THROUGH ROUTINE SOIL
TESTING AND TOP-DRESSINGS OF LIME CAN BE APPLIED AS NEEDED.

   ALL REMEDIAL ACTION ON SURFACE WATER AND GROUNDWATER BEYOND CONTROLLING CINDERBANK RUN-ON AND RUN-OFF WILL
BE HANDLED UNDER PALMERTON ZINC OPERABLE UNIT 4.

   THE COSTS TO IMPLEMENT THIS ALTERNATIVE ARE CALCULATED TO BE APPROXIMATELY $4,500,000 WHICH INCLUDES SOME
SLOPE CONTOURING AND PLACEMENT OF 2 FOOT SOIL COVER ON 25% OF THE CINDERBANK (THIS PERCENTAGE IS FOR COSTING



PURPOSES ONLY).

   ALTERNATIVE 3 - COLLECTION AND TREATMENT OF RUN-OFF AND RUN-ON

   THIS ALTERNATIVE WOULD CONSIST OF USING A COMBINATION OF LIME ACTIVATED FILTRATION LAGOONS AND/OR
CONSTRUCTED WETLANDS AS A TREATMENT FOR THE COLLECTED RUN-OFF.  THESE SYSTEMS SHOULD PRECIPITATE OR
BIOACCUMULATE ANY METALS THAT REMAIN IN THE RUN-OFF.  LABORATORY TESTS AND FIELD STUDIES HAVE DEMONSTRATED
THAT BOTH OF THESE TECHNOLOGIES ARE TECHNICALLY FEASIBLE.  THE EXACT DESIGN AND PROCEDURES WILL BE BASED ON
FURTHER LABORATORY AND FIELD TESTS.

   THIS ALTERNATIVE WILL BE EFFECTIVE IN BOTH THE SHORT-TERM AND THE LONG-TERM FOR THE LIME FILTRATION
LAGOONS, AND IN THE LONG-TERM FOR THE CONSTRUCTED WETLANDS, FOLLOWING THE ESTABLISHMENT OF THE VEGETATION. 
THIS ALTERNATIVE WILL REDUCE THE TOXICITY AND MOBILITY OF THE HAZARDOUS SUBSTANCES ON SITE.

   THIS ALTERNATIVE MEETS ALL SEVEN OF THE REMEDIAL ACTION OBJECTIVES.  IN ADDITION, IT MEETS THE CLEAN WATER
ACT REQUIREMENTS OF BMP TO REDUCE SURFACE WATER DISCHARGES.

   THE VEGETATION IN THE WETLANDS WILL REDUCE THE TOXICITY, MOBILITY AND VOLUME OF METALS IN THE RUN-OFF BY
BIOACCUMULATION. AS THE VEGETATION IN THE WETLANDS BECOMES SATURATED WITH METALS, IT CAN BE HARVESTED AND RUN
THROUGH THE KILN.

   THE LIME IN THE FILTRATION LAGOONS WILL REDUCE THE TOXICITY, MOBILITY AND VOLUME OF METALS IN THE WATER
BEING TREATED BY CHEMICAL PRECIPITATION OF THE METALS.  AS THE LIME BECOMES SATURATED WITH METALS, IT CAN BE
REPLACED WITH FRESH LIME, AND THE OLD MATERIAL CAN BE RUN THROUGH THE KILN AND REGENERATED.  THE SHORT TERM
TECHNICAL AND ADMINISTRATIVE FEASIBILITY IS VERY GOOD.  IT IS TECHNICALLY FEASIBLE TO INSTALL CONSTRUCTED
WETLANDS AND LIME-ACTIVATED  FILTRATION LAGOONS. THE MATERIALS AND EQUIPMENT NEEDED ARE AVAILABLE OR COULD BE
PURCHASED. THE COST OF THIS ALTERNATIVE IS APPROXIMATELY $2,861,800.

   THE LONG-TERM EFFECTIVENESS OF THIS ALTERNATIVE CAN BE MONITORED THROUGH WATER, PLANT, AND SOIL SAMPLING. 
OPERATION AND MAINTENANCE SHOULD BE LIMITED TO HARVEST OF THE ABOVE-GROUND PORTIONS OF THE WETLAND PLANTS ON
AN INFREQUENT BASIS AND REPLENISHMENT OF THE LIME IN THE FILTRATION LAGOONS AS NEEDED.  SOME ROUTINE
MAINTENANCE SUCH AS KEEPING WATER DISPERSION STRUCTURES OPERATIONAL WILL BE NEEDED PERIODICALLY.

   THE GOAL OF THIS ALTERNATIVE IS TO TREAT CINDER BANK LEACHATE AND POTENTIALLY TREAT BLUE MOUNTAIN RUN-OFF
AND REDUCE METAL LEVELS TO SURFACE WATER BACKGROUND COMPARABLE TO AREAS NOT IMPACTED BY THE   PALMERTON ZINC
SITE.

   ALTERNATIVE 4- CAPPING USING SOIL AND VEGETATION

   THIS ALTERNATIVE WOULD CONSIST OF CONTOURING THE CINDER BANK AND APPLYING A CAP ON THE PORTION OF THE
CINDER BANK WHICH CONTAINS ANY WAELZ KILN RESIDUE.  THIS CAP WOULD PREVENT WATER FROM INFILTRATING THE  
CINDERS AND WILL CONSIST OF AN INITIAL PLACEMENT OF 6 INCHES OF SOIL AND BENTONITE MIXTURE COVERED BY 18" OF
SOIL.  OVER THE CAP, THERE WILL BE A COVER OF SOIL INTO WHICH THERE MAY BE INCORPORATED WASTEWATER TREATMENT
SLUDGE, LIME POTASH, AND FLY-ASH, OR SOME COMBINATION OF THESE MATERIALS, TO AID IN ESTABLISHING A VEGETATIVE
COVER OF SHORTROOTED GRASSES FOR EROSION CONTROL.  IN ADDITION, THE ALTERNATIVE INCLUDES   PROPER CONTROLS
FOR MANAGING THE WATER WHICH WILL RUN OFF THE CAPPED CINDER BANK AND FOR PREVENTING WATER FROM BLUE MOUNTAIN
FROM RUNNING INTO THE CINDER BANK.

   THE ALTERNATIVE WILL MEET REMEDIAL ACTION OBJECTIVES. THE TOXICITY AND MOBILITY OF THE HAZARDOUS
SUBSTANCES WILL BE REDUCED, ALTHOUGH, BECAUSE NO CINDERS WILL ACTUALLY BE REMOVED FROM THE CINDER BANK, THE
VOLUME OF HAZARDOUS SUBSTANCES AT THE SITE WILL NOT BE REDUCED.

   THE REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, AS IT WILL ELIMINATE ACCESS TO THE HAZARDOUS
SUBSTANCES BY DIRECT CONTACT, PREVENT WATER AND WIND FROM MOVING THE HAZARDOUS SUBSTANCES, AND,   ULTIMATELY,
WILL REDUCE METAL-CONTAMINATED WATER FROM ENTERING EITHER GROUNDWATER OR SURFACE WATER.

   FINALLY, THE REMEDY SATISFIES THE STATUTORY PREFERENCES FOR MAXIMUM USE OF ALTERNATIVE TECHNOLOGY AND FOR
PERMANENCE. WHILE THE REMEDY IS INNOVATIVE AND PRACTICAL, IT IS NOT EXPERIMENTAL, BUT RATHER COMES FROM A
PROVEN METHOD FOR DEALING WITH LARGE PILES OF WASTE MATERIALS.  THE METHOD'S DEPENDABILITY ALSO INSURES THAT
IT WILL PERMANENTLY WORK TO ELIMINATE ACCESS TO THE HAZARDOUS SUBSTANCES BY WATER, WIND, ANIMALS, AND HUMANS. 
THE COST OF THIS ALTERNATIVE, ASSUMING CONTOURING  25% OF THE CINDER BANK TO A 30% GRADE, THEN PLACING THE
CAP ON 50% OF THE CINDER BANK, IS APPROXIMATELY $5,500,000 (LISTED PERCENTAGE FOR SLOPE CONTOUR AND CAP
PLACEMENT ARE FOR COSTING PURPOSES ONLY).  OPERATION AND MAINTENANCE COSTS AND TECHNICAL CONSIDERATIONS WILL
BE REDUCED TO PERIODIC WALKTHROUGH, ONCE EROSION FROM THE CINDER BANK HAS CEASED, TO INSURE THAT NO DAMAGE
HAS BEEN INFLICTED AS THAT CINDERS MIGHT BECOME EXPOSED.  CAPPING MAY ELIMINATE THE NEED FOR A LEACHATE
COLLECTION SYSTEM AND EROSION-CONTROLLING GRASSES ELIMINATE THE NEED, WHEN THE REMEDY IS COMPLETE, FOR
CATCHING AND SETTLING THE CLEAN WATER FROM THE CINDER BANK. THE DIVERTED WATER FROM BLUE MOUNTAIN, ALSO CLEAN



RUN-OFF, WILL BE ABLE TO ENTER THE AQUASHICOLA CREEK DIRECTLY.  THE NEED FOR THESE WATER AND LEACHATE
MANAGEMENT SYSTEMS WILL BE REEVALUATED ONCE THE CINDER BANK HAS BEEN REVEGETATED.

     THE REMEDY MEETS THE REQUIREMENTS OF THE CLEAN WATER ACT BEST MANAGEMENT PRACTICE AND THE PENNSYLVANIA
SOLID WASTE MANAGEMENT ACT ARARS, AS IT SIGNIFICANTLY REDUCES CONTAMINATION IN SURFACE WATER DISCHARGES AND
IN GROUNDWATER.  ALTHOUGH RESIDUAL CONTAMINATION WILL BE PRESENT AS WATER REMAINING IN THE CINDER BANK AND IN
THE GROUND MAKES ITS WAY TO THE AQUASHICOLA, THIS REMEDY WILL STOP THE CRESCENDO OF CONTAMINATION.



   #DMA
   IX. DESCRIPTION OF MAJOR ARARS

   FEDERAL

   CWA                                   -  WETLANDS IMPACT

                                         -  DIFFERENTIAL GROUNDWATER
                                            POLICY

                                         -  BEST MANAGEMENT PRACTICES

                                         -  AMBIENT WATER QUALITY
                                            CRITERIA

   RCRA                                  -  LAND BAN DISPOSAL RESTRICTIONS

   EXECUTIVE ORDER 11988,                -  ACTION TO AVOID ADVERSE
   PROTECTION OF FLOODPLAINS                EFFECTS, MINIMIZE POTENTIAL
   40 CFR 6, APPENDIX A                     HARM, RESTORE AND PRESERVE

   EXECUTIVE ORDER 11990,                -  ACTION TO MINIMIZE DESTRUCTION
   PROTECTION OF WETLANDS,                  LOSS, OR DEGRADATION OF
   40 CFR 6, APPENDIX A                     WETLANDS

   STATE

   PADER -GUIDELINES FOR                 -  MAXIMUM METALS LOADING
          SEWAGE SLUDGE                     RATES
          LAND RECLAMATION
          (APRIL 1988)

          SOLID WASTE
          MANAGEMENT
          MENT RULES AND
          REGULATIONS

          SECTION 275:"STANDARDS         -  APPLICATION AND STORAGE OF
          FOR LAND APPLICATION OF           OPTIONAL SLUDGE
          SEWAGE SLUDGE WASTE
          DISPOSAL".

          SECTION 273: STANDARDS         -  COVER AND VEGETATION
          FOR MUNICIPAL WASTE
          LANDFILLS

   #CA
   X. COMPARATIVE ANALYSIS

   NO ENVIRONMENTAL OR PUBLIC HEALTH BENEFITS WOULD RESULT FROM IMPLEMENTING ALTERNATIVE 1.  THE REDUCTION OF
EXISTING OR FUTURE HEALTH RISKS BY PREVENTING CONTINUED EXPOSURE TO METALS WOULD NOT BE ADDRESSED.   UNLIKE
ALTERNATIVE 2, 3, AND 4 THE METALS WOULD REMAIN MOBILE AND WOULD CONTINUE TO CONTAMINATE AREA SURFACE WATERS
AND GROUNDWATER BY NOT MINIMIZING RUN-OFF, EROSION AND INFILTRATION.  THIS WOULD NOT COMPLY  WITH
REQUIREMENTS OF THE CLEAN WATER ACT REGARDING BEST MANAGEMENT PRACTICES (BMP).

   ALTERNATIVE 1 DOES NOT REQUIRE AN IMPLEMENTABILITY ANALYSIS SINCE THERE IS NO IMPLEMENTATION ISSUES
ASSOCIATED WITH TAKING NO ACTION.  BASED ON THE RESULTS OF FIELD TEST PLOTS, ALTERNATIVE 2 IS IMPLEMENTABLE,
PROVIDED THERE ARE RELIABLE SOURCES OF SEWAGE SLUDGE TO COMPLETE THE REVEGETATION OF THE DEFOLIATED AREA.
ALTERNATIVE 3 IS IMPLEMENTABLE BUT DEPENDS ON ACHIEVABLE CONTOURS, ALTERNATIVE 4 WILL BE IMPLEMENTABLE.

   THERE ARE NO COSTS FOR ALTERNATIVE 1 SINCE THIS INVOLVES NO ACTION. IMPLEMENTING ALTERNATIVE 2 AND 3 WOULD
BE COST EFFECTIVE, IF THE COST OF SUPPLYING THE WASTEWATER TREATMENT SLUDGE FOR MUNICIPALITIES IS A COST
EFFECTIVE MEANS OF DISPOSAL IN LIEU OF THEIR CURRENT PRACTICES. ALTERNATIVE 4 IS THE PREFERRED ALTERNATIVE BY
THE COMMONWEALTH OF PENNSYLVANIA AND WILL BE IMPLEMENTED WHERE SLOPE CONTOURS ALLOW, AND   WHERE NOT,
ALTERNATIVE 3 WILL BE UTILIZED.  ALTERNATIVE 4 IS COST EFFECTIVE IN THE LONG TERM BY REDUCING THE AMOUNT OF
LEACHATE TO BE TREATED.



   #DSC
   XI. DOCUMENTATION OF SIGNIFICANT CHANGES

   NO SIGNIFICANT CHANGES TO THE PREFERRED ALTERNATIVE PRESENTED IN THE PROPOSED PLAN HAVE OCCURRED WITH THE
EXCEPTION OF BEING MORE SPECIFIC IN ADDRESSING THE REQUIRED ARAR BASE COVERS PRIOR TO THE PLACEMENT OF THE
SLUDGE-FLYASH MIXTURE AND VEGETATION.

   #SRA
   XII. SELECTED REMEDIAL ALTERNATIVE

   A.  DESCRIPTION AND PERFORMANCE GOALS

   SECTION 121 OF SARA AND THE CURRENT VERSION OF THE NATIONAL CONTINGENCY PLAN (NCP)(50 FED. REG. 47912,
NOVEMBER 20, 1985) ESTABLISH A VARIETY OF REQUIREMENTS PERTAINING TO REMEDIAL ACTIONS UNDER CERCLA.  APPLYING
THE CURRENT EVALUATION CRITERIA IN TABLE 1 TO THE FOUR REMAINING REMEDIAL ALTERNATIVES, WE RECOMMEND THAT
ALTERNATIVE 3 BE IMPLEMENTED.  IN ADDITION, ON AREAS OF THE CINDER BANK WHICH CONTAIN RCRA LISTED WASTE
ALTERNATIVE 4 IS RECOMMENDED, OTHERWISE, IN THE AREAS NOT CONTAINING RCRA LISTED WASTE, ALTERNATIVE 2 WILL BE
IMPLEMENTED. PRIOR TO IMPLEMENTATION OF ANY REMEDIATION ALTERNATIVES, BOTH EPA AND PADER WILL BE IN COMPLETE
AGREEMENT WITH THE REMEDIAL DESIGN FOR THE REMEDIES.

   THIS IS AN INTERIM REMEDY FOR THE SITE.  WHEN THE RI/FS FOR THE OTHER OPERABLE UNITS ARE COMPLETED BY THE
RESPONSIBLE PARTIES, RODS WILL BE ISSUED TO ADDRESS ALL ASPECTS OF THE SITE.  THIS INTERIM REMEDY WILL  NOT,
HOWEVER, BE INCONSISTENT WITH A FINAL COMPREHENSIVE REMEDY FOR THE SITE.  THIS INTERIM REMEDY ATTEMPTS TO
ENSURE COMPLIANCE WITH ALL ARARS FOR THIS OPERABLE UNIT AND  WILL BE CONSISTENT, TO THE EXTENT  PRACTICABLE,
WITH THOSE ARARS ADDRESSED HEREIN.

   THE GENERAL PROCEDURES FOR THE ABOVE DESCRIBED REMEDIATION WILL BE AS FOLLOWS:

   STEP 1:  CONTOUR SLOPES OF CINDER BANK

            SLOPE MODIFICATION IS REQUIRED TO ENHANCE
            PRECIPITATION RUN-OFF FROM THE CINDER BANK AND REDUCE
            THE AMOUNT OF PRECIPITATION INFILTRATION AND
            PARTICULATE EROSION.  HEAVY EQUIPMENT WILL BE USED
            TO MODIFY SLOPES TARGETED FOR VEGETATION.  EXCESSIVELY STEEP
            OR OTHERWISE UNSTABLE SLOPES MAY BE BUILT-UP FROM THE TOE OF
            THE  SLOPE.  GAS VENTS WILL BE INSTALLED, IF NECESSARY.
            THE REMEDIAL DESIGN GENERATED PRIOR TO THE IMPLEMENTATION OF
            THIS INTERIM REMEDIAL ACTION WILL PROVIDE GRADING
            SPECIFICATIONS NECESSARY TO ENSURE SUCCESS IN THE FINAL
            CAP PLACEMENT.

   STEP 2:  CONSTRUCTION OF SURFACE WATER DIVERSION CHANNELS

            SURFACE WATER DIVERSION CHANNELS WILL BE CONSTRUCTED,
            WHICH WILL ASSURE THE WATER RUN-OFF FROM BLUE MOUNTAIN
            WILL BE DIVERTED AWAY FROM THE CINDER BANK AREA.
            DURING CONSTRUCTION OF THE REMEDIATION ACTION,
            SURFACE WATER RUN-OFF FROM BLUE MOUNTAIN WILL BE DIVERTED
            THROUGH CHANNELS AWAY FROM THE CINDER BANK AND TO A
            TREATMENT SYSTEM IF WARRANTED.  LEACHATE FROM THE CINDER
            BANK WILL BE COLLECTED BY CHANNELS AND DIVERTED TO THE
            TREATMENT SYSTEM.  INITIALLY, LAGOONS IN COMPLIANCE
            WITH RCRA STANDARDS, WILL BE UTILIZED FOR THE TEMPORARY
            STORAGE OF COLLECTED SURFACE WATER.

   STEP 3:  CONSTRUCTION AND CAP

             A CAP CONSISTING OF A MINIMUM OF 18" OF SOILS AND 6"
             OF CLAY OR SOIL/BENTONITE MIXTURE WILL BE PLACED OVER
             THAT PORTION OF THE CINDER BANK CONTAINING RCRA LISTED
             WASTE TO PREVENT:  1) LEACHING OF HEAVY METALS
             INTO THE GROUNDWATER; AND 2) SEEPS CONTAMINATED
             WITH HEAVY METALS FROM EXITING THE TOE OF THE CINDER
             BANK.  A 2 FOOT SOIL COVER MAY BE USED ON THE PORTIONS
             OF THE CINDER BANK NOT CONTAINING RCRA LISTED WASTE.



   STEP 4:  VEGETATIVE COVER

            A STABILIZING VEGETATIVE COVER WILL BE APPLIED OVER
            THE CAP.  THE COVER MAY BE COMPRISED OF A WASTEWATER
            TREATMENT SLUDGE/FLYASH MIXTURE, OR CONVENTIONAL
            MULCHING, FERTILIZATION AND SEEDING.  THE PURPOSE OF
            THE VEGETATIVE COVER WILL BE TO STABILIZE THE SLOPES,
            PREVENT EROSION, AND CONTROL SURFACE WATER MOVEMENT.

   STEP 5:  LONG-TERM ACTIVITIES

            AN INSPECTION, MONITORING, AND MAINTENANCE PLAN TO
            ASSURE EFFECTIVENESS OF THE REMEDY WILL BE IMPLEMENTED.

   B.  STATEMENT OF FINDINGS REGARDING WETLANDS AND FLOODPLAIN MANAGEMENT

   THE PALMERTON ZINC SITE IS LOCATED WITHIN A FLOODPLAIN AND CONTAINS SEVERAL WETLAND AREAS.  ALL EXCAVATION
AND FILL ACTIVITIES DURING THE REMEDIAL ACTION SHALL BE CONDUCTED IN A MANNER CONSISTENT WITH   PROVISIONS OF
APPENDIX A OF 40 CFR PART 6.  THE SUBJECT REGULATIONS HAVE BEEN ENTITLED "STATEMENT OF PROCEDURES ON
FLOODPLAIN MANAGEMENT AND WETLAND PROTECTION." THESE PROCEDURES CONSTITUTE POLICY AND GUIDANCE FOR CARRYING
OUT PROVISIONS OF EXECUTIVE ORDERS 11990 AND 11988 RESPECTIVELY.

   THE REMEDIAL DESIGN OF THE REMEDIAL ACTION SHALL BE DEVELOPED IN A MANNER CONSISTENT WITH APPENDIX A OF 40
CFR PART 6 TO ASSURE THAT POTENTIAL HARM AND ADVERSE EFFECTS TO THE WETLANDS IS MINIMIZED.  THE   REMEDIAL
DESIGN HAS NOT YET BEEN INITIATED AT THIS TIME.  THEREFORE, SPECIFIC STEPS TO MINIMIZE IMPACTS HAVE NOT YET
BEEN IDENTIFIED.  IN ADDITION, THE EFFECT OF THE REMEDIAL ACTION ON THE WETLANDS CANNOT   ACCURATELY BE
ASSESSED AT THIS TIME.

   WHILE ALL REMEDIAL MEASURES SHALL BE DESIGNED TO MINIMIZE HARM TO WETLANDS, IT IS POSSIBLE THAT SOME
ADVERSE EFFECTS MAY BE UNAVOIDABLE. SHOULD REMEDIAL ACTIVITY BE EXPECTED TO CREATE SUCH EFFECTS, RESTORATIVE
MEASURES SHALL BE DEVELOPED DURING THE REMEDIAL DESIGN.  SHOULD ANTICIPATE ADVERSE EFFECTS OCCUR, RESTORATIVE
MEASURES SHALL BE IMPLEMENTED AS PART OF THE REMEDIAL ACTION.

   SCHEDULE

   THE ANTICIPATED SCHEDULE IS TO CONTINUE WITH SOME LIMITED DESIGN STUDIES IN THE FALL OF 1988.  BEGINNING
AS SOON AS POSSIBLE, BUT PROBABLY NOT BEFORE THE END OF 1988, LARGE SCALE, MULTIACRE REVEGETATION WILL BEGIN. 
IT WILL TAKE A NUMBER OF YEARS TO COMPLETE THE REMEDIAL ACTION, THE EXACT TIME DEPENDING ON THE AMOUNT OF
SLUDGE AVAILABLE.

   EPA'S GOAL IS TO COMPLETE THE PROJECT IN THREE YEARS.

   #SD
   XIII. THE STATUTORY DETERMINATIONS

   A.  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   THE SELECTED REMEDY WILL REDUCE AND CONTROL THE AMOUNT OF CINDER BANK LEACHATE WHICH WILL ENSURE ADEQUATE
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  NO UNACCEPTABLE SHORT-TERM RISKS OR CROSS-MEDIA IMPACT WILL
BE CAUSED BY IMPLEMENTATION OF THE REMEDY.

   B.  ATTAINMENT OF ARARS



   THE SELECTED REMEDY WILL ATTAIN THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND ARE AS
FOLLOWS:

   FEDERAL

   CWA                                   -  WETLANDS IMPACT

                                         -  DIFFERENTIAL GROUNDWATER POLICY

                                         -  BEST MANAGEMENT PRACTICES

                                         -  AMBIENT WATER QUALITY CRITERIA

   RCRA                                  -  LAND BAN DISPOSAL RESTRICTIONS

   EXECUTIVE ORDER 11988,                -  ACTION TO AVOID ADVERSE
   PROTECTION OF FLOODPLAINS                MINIMIZE POTENTIAL HARM,
   40 CFR 6, APPENDIX A                     RESTORE AND PRESERVE NATURAL
                                            AND BENEFICIAL VALUE

   EXECUTIVE ORDER 11990,                -  ACTION TO MINIMIZE DESTRUCTION,
   PROTECTION OF WETLANDS,                  LOSS, OR DEGRADATION OF
   40 CFR 6, APPENDIX A                     WETLANDS

   STATE

   PADER-GUIDELINES FOR                  -  MAXIMUM METALS LOADING
   SEWAGE SLUDGE                            RATES
   LAND RECLAMATION
   (APRIL 1988)

   SOLID WASTE
   MANAGEMENT
   RULES AND
   REGULATIONS

   SECTION 275:"STANDARDS                -  APPLICATION AND STORAGE OF
   FOR LAND APPLICATION OF                  OPTIONAL SLUDGE
   SEWAGE SLUDGE WASTE
   DISPOSAL".

   SECTION 273: STANDARDS                -  COVER AND VEGETATION
   FOR MUNICIPAL WASTE
   LANDFILLS

   C.  COST-EFFECTIVENESS

   THE SELECTED REMEDY PROVIDES OVERALL EFFECTIVENESS COMMENSURATE TO ITS
   COSTS SUCH THAT IT REPRESENTS A REASONABLE VALUE FOR THE MONEY.

   D.  UTILIZATION OF PERMANENT SOLUTIONS EMPLOYING ALTERNATIVE
   TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE

   THE SELECTED REMEDY IS THE MOST APPROPRIATE SOLUTION FOR THIS OPERABLE UNIT AND REPRESENTS THE MAXIMUM
EXTENT TO WHICH PERMANENT SOLUTIONS AND TREATMENT CAN BE PRACTICABLY UTILIZED.

   E.  PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

   THE PREFERENCE IS SATISFIED SINCE TREATMENT OF THE OPERABLE UNIT'S PRINCIPAL THREATS (I.E., CADMIUM, ZINC)
WERE FOUND TO BE PRACTICABLE.



   #TA
   TABLES AND ATTACHMENTS
                                   TABLE 1

                EVALUATION FACTORS FOR ALTERNATIVE EVALUATION

                                      EFFECTIVENESS

                                      REDUCTION OF         TECHNICAL
                                      TOXICITY,            FEASIBILITY
                                      MOBILITY,
             PROTECTIVENESS           OR VOLUME

   SHORT     REDUCTION OF                                  ABILITY TO
   TERM                                                    CONSTRUCT
             EXISTING RISKS                                TECHNOLOGY

             COMPLIANCE WITH
             ARARS

             COMPLIANCE WITH                               SHORT-TERM
             OTHER CRITERIA,                               RELIABILITY
             ADVISORIES, AND                               OF TECHNOLOGY
             GUIDANCES

             PROTECTION OF
             COMMUNITY DURING
             REMEDIAL ACTIONS

             TIME UNTIL PROTECTION
             IS ACHIEVED

   LONG      REDUCTION OF FUTURE      PERMANENT AND        EASE OF
   TERM      RISKS                    SIGNIFICANT          UNDERTAKING
                                      REDUCTION OF         ADDITIONAL
                                      OF TOXICITY,         REMEDIAL ACTION
                                      MOBILITY OR          IF NECESSARY
             LONG-TERM RELIABILITY    VOLUME

             COMPLIANCE WITH ARARS                         ABILITY TO
                                                           MONITOR
             PREVENTION OF FUTURE     USE OF PERMANENT     EFFECTIVENESS
             EXPOSURE TO RESIDUALS    SOLUTIONS AND        OF REMEDY
                                      TREATMENT
                                      TECHNOLOGIES
                                      OR RESOURCE
             POTENTIAL NEED FOR       RECOVERY             ABILITY TO
             REPLACEMENT              TECHNOLOGIES         PERFORM
                                                           OPERATION AND
                                                           MAINTENANCE
                                                           FUNCTIONS



                                 TABLE 1 (CONTINUED)

                EVALUATION FACTORS FOR ALTERNATIVE EVALUATION

                             IMPLEMENTABILITY

                    ADMINISTRATIVE
                     FEASIBILITY                 AVAILABILITY

   SHORT     ABILITY TO OBTAIN                   AVAILABILITY OF
   TERM      APPROVALS FROM OTHER                TREATMENT, STORAGE, AND
             AGENCIES                            DISPOSAL SERVICES
                                                 AND CAPACITY

             LIKELIHOOD OF FAVORABLE
             COMMUNITY RESPONSE

             COORDINATION WITH OTHER             AVAILABILITY OF
             AGENCIES                            NECESSARY EQUIPMENT
                                                 AND SPECIALISTS

             DEVELOPMENT OF FUTURE
             COORDINATION NETWORK

             COMPLIANCE WITH SOME
             LOCATION-SPECIFIC ARARS

   LONG
   TERM



                                 TABLE 1 (CONTINUED)

                EVALUATION FACTORS FOR ALTERNATIVE EVALUATION

                                 COST

                  REMEDY                         REPLACEMENT

   SHORT     DEVELOPMENT AND
   TERM      CONSTRUCTION COSTS

             OPERATING COSTS
             FOR IMPLEMENTING
             REMEDIAL ACTION

             OTHER CAPITAL AND
             SHORT-TERM COSTS
             UNTIL REMEDIAL
             ACTION IF COMPLETE

   LONG      COSTS OF OPERATION                  POTENTIAL FOR REMEDIAL
   TERM      AND MAINTENANCE                     ACTION OR REPLACEMENT
             FOR AS LONG AS                      COSTS IF REMEDY WERE
             NECESSARY                           TO FAIL

             COSTS OF 5-YEAR
             REVIEWS



                                 APPENDIX A

            AQUASHICOLA CREEK,LEHIGH RIVER COMPARISONS WITH NEIC
                                MAY 1979 DATA

                                          TOTAL     TOTAL     TOTAL  TOTAL
   SITE                                  CADMIUM   MANGANESE  LEAD   ZINC
   LOCATION  SAMPLER   DATE       PH    (MG/L'')   (MG/L'')  (MG/L'')(MG/L'')

   AW-27     REWAI     3/31/86   7.27    0.013      0.14      ND      0.30
   AW-27     REWAI     8/14/86   8.28       ND      0.03   0.009      0.26
   AW-27     NEIC      5/79      7.00    0.001      0.04   0.004      0.03

   AW-25     REWAI     3/13/86   7.31    0.011     0.14       ND      0.39
   AW-25     REWAI     8/14/86   6.93    0.008     0.16       ND      0.63
   AW-25     NEIC      5/79      7.15     --        --       --    NO DATA

   AW-24     REWAI     3/13/86   7.07    0.008     0.09       ND      0.41
   AW-24     REWAI     8/13/86   7.98       ND     0.24    0.021      0.48
   AW-24     NEIC      5/79      6.94    0.007     0.21    0.003      0.52

   AW-21     REWAI     3/12/86   7.02    0.018     0.11       ND      0.48
   AW-21     REWAI     8/13/86   7.04    0.023     0.21       ND      1.09
   AW-21     NEIC      5/79      7.12    0.040     0.25    0.004      0.86

   AW-20     REWAI     3/12/86   7.22    0.013     0.06    0.005      0.51
   AW-20     REWAI     8/13/86   7.12    0.031     0.28    0.012      1.14
   AW-20     NEIC      5/79      7.54    0.040     0.19    0.009      0.75

   LR-1      REWAI     3/14/86   6.80    0.008    0.20     0.005      0.33
   LR-1      REWAI     8/15/86   6.78       ND    0.15        ND      0.21
   LR-1      NEIC      5/79      6.88    0.001    0.15     0.001      0.08

   LR-2      REWAI     3/14/86   6.83    0.018    0.15        ND      0.25
   LR-2      REWAI     8/15/86   7.09       ND    0.08        ND      0.21
   LR-2      NEIC      5/79      6.66    0.002    0.13     0.004      0.08

   --   NO DATA
   ND - NOT DETECTED

   AWQC*   ( UG/L' )

   CADMIUM          ZINC             LEAD
   1 DAY = 3.9      1 DAY = 120      1 DAY = 83
   4 DAY = 1.1      4 DAY = 110      4 DAY = 3.2

   * HARDNESS DEPENDENT CRITERIA BASED UPON AVERAGE HARDNESS OF 100 MG/L'' CACO(3)



                           APPENDIX A (CONTINUED)
                   MASS LOADING DATA FOR AQUASHICOLA CREEK
                                 MARCH 1986

   SITE       FLOW    CADMIUM    COPPER    LEAD    MANGANESE   ZINC
   LOCATION  (MGD)    LBS/DAY    LB/DAY    LB/DAY   LB/DAY     LB/DAY

   AW-27     226.14   24.52      169.74     0       264.04     565.80
   CBRO        0.30    0.03        0.21     0.02      0.26       4.38
   AW-25     156.16   14.33       65.12     0       182.33     507.93
   AW-24     133.02    8.88       44.38     0        99.84     454.85
   NJZOF       2.62    0.90        2.47     1.70      4.47      39.88
   AW-21     196.05   29.43      114.45     0        179.86    784.83
   STP         1.44    0.36        0.84     0          3.72     22.58
   AW-20     218.96   23.74       73.05     9.13     109.57    931.32

                           APPENDIX A (CONTINUED)
                                 AUGUST 1986

   SITE       FLOW    CADMIUM    COPPER    LEAD    MANGANESE   ZINC
   LOCATION  (MGD)    LBS/DAY    LB/DAY    LB/DAY   LB/DAY     LB/DAY

   AW-27      25.16       0        8.39     0         6.30      54.56
   CBRO        0.45    0.08        0.13     0.01      0.18       4.75
   AW-25      26.01    1.74        4.34     0        34.71     136.66
   AW-24      25.28       0        6.33     0        50.06     101.20
   NJZOF       3.61    0.92        0.65     0.87      2.69      28.46
   AW-21      37.03    7.10       15.44     0         64.85    336.62
   STP         1.44    0.29        0.48     0.1        3.36     11.89
   AW-20      50.57   13.05      151.53     5.05     117.86    479.85

   CBRO  - CIDER BANK RUNOFF SITES
   NJZOF - NEW JERSEY ZINC OUTFALL SITES
   STP   - FALMERTON SEWAGE TREATMENT PLANT(LOADS BASED ON ESTIMATED FLOW)

                           APPENDIX A (CONTINUED)
                 COMPARISONS OF AQUASHICOLA CREEK SEDIMENTS
                       MAY 1979/MARCH AND AUGUST 1986

   SITE                       CADIUM    COPPER   MANGANESE  LEAD    ZINC
   LOCATION  SAMPLER  DATE   (MG/KG)   (MG/KG)   (MG/KG)    (MG/KG) (MG/KG)

   AS-27     REWAI    3/13/86  10.0      34.5    315.0      78.5     730.0
   AS-27     REWAI    8/14/86   1.3      12.0    165.0      11.3       2.5
   AS-27     NEIC     5/79     13.0      57.0    550.0      52.0     840.0

   AS-25     REWAI    3/13/86  37.5     148.0   1,165.0    234.0   2,750.0
   AS-25     REWAI    8/14/86  44.0     137.0  21,000.0    134.0      73.3
   AS-25     NEIC     5/79     39.0   1,300.0   5,400.0  1,000.0   6,200.0

   AS-24     REWAI    3/13/86  95.0     695.0  52,000.0    765.0  23,600.0
   AS-24     REWAI    8/13/86  15.1     365.0  12,600.0    121.0   3,750.0
   AS-24     NEIC     5/79    120.0     500.0  15,500.0    820.0  17,000.0

   AS-21     REWAI     --       --       --     --          --   NO SAMPLE
   AS-21     REWAI    8/13/86  42.1     174.0   7,350.0    183.0   8,670.0
   AS-21     NEIC     5/79     58.0     368.0   9,700.0    870.0  14,000.0

   S-20      REWAI    3/12/86  64.5     166.0   3,600.0    413.0   9,000.0
   AS-20     REWAI    8/13/86  29.5      54.7   4,080.0     88.7   4,670.0
   AS-20     NEIC     5/79     95.0     300.0   9,900.0    490.0  11,000.0

   -- NO SAMPLE
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                          INTRODUCTION
   IN ACCORDANCE WITH THE U.S. ENVIRONMENTAL PROTECTION AGENCY'S (EPA) COMMUNITY RELATIONS POLICY AND
GUIDANCE, THE EPA REGION III OFFICE HELD A PUBLIC COMMENT PERIOD TO OBTAIN COMMENTS ON THE RECOMMENDATIONS OF
THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) PREPARED FOR THE PALMERTON ZINC SUPERFUND SITE'S CINDER
BANK, OPERABLE UNIT 2.  THE OPPORTUNITY FOR A PUBLIC MEETING WAS PROVIDED, BUT NO INTEREST WAS   EXPRESS+D IN
HAVING ONE.  THE PUBLIC COMMENT PERIOD RAN FROM MAY 16, 1988 TO JUNE 14, 1988.

   THE FOLLOWING RESPONSIVENESS SUMMARY WAS PREPARED BY BOOZ, ALLEN & HAMILTON INC., A SUBCONTRACTOR TO CDM
FEDERAL PROGRAMS CORPORATION, UNDER CONTRACT TO REGION III TO PROVIDE COMMUNITY RELATIONS SUPPORT.   THE
COMMUNITY RELATIONS BACKGROUND SECTION OF THE PAPER SUMMARIZES THE COMMUNITY RELATIONS ACTIVITIES THAT HAVE
RECENTLY TAKEN PLACE AT THE SITE.  THE SUMMARY OF PUBLIC COMMENTS WAS DEVELOPED FROM WRITTEN COMMENTS
RECEIVED BY PATRICIA TAN AND NANCI SINCLAIR DURING THE PUBLIC COMMENT PERIOD.  THE WRITTEN COMMENTS WILL BE
PLACED IN THE PUBLIC RECORD.

        I.  COMMUNITY RELATIONS BACKGROUND

   IN MEETING ITS PUBLIC OUTREACH RESPONSIBILITIES UNDER THE SUPERFUND PROGRAM, COMMUNITY RELATIONS
ACTIVITIES AT THE PALMERTON ZINC SUPERFUND SITE HAVE BEEN ONGOING.  IN MAY 1988, A REVISED COMMUNITY
RELATIONS PLAN (CRP) WAS PREPARED, A PROPOSED REMEDIAL ACTION PLAN FOR THE CINDER BANK WAS PREPARED AND
CIRCULATED, A PUBLIC NOTICE OF THE PUBLIC COMMENT PERIOD WAS PRINTED, AND THE OPPORTUNITY FOR A PUBLIC
MEETING WAS PROVIDED.  THE PUBLIC COMMENT PERIOD RAN FROM MAY 16, 1988 TO JUNE 14, 1988.  IN ADDITION TO  
THESE ACTIVITIES CONCERNING THE CINDER BANK, A NUMBER OF COMMUNITY RELATIONS ACTIVITIES HAVE BEEN CONDUCTED
FOR THE OTHER OPERABLE UNITS AT THE SITE

        II.  COMMUNITY INTERESTS

   OVERALL, THERE HAS BEEN LITTLE INTEREST IN THE CINDER BANK.  MUCH OF THE INTEREST HAS BEEN DIRECTED TO
OPERABLE UNIT L AND OPERABLE UNIT 3, THE BLUE MOUNTAIN AND THE VALLEY, RESPECTIVELY

   DURING THE PUBLIC COMMENT PERIOD ON THE PROPOSED REMEDIAL ACTION FOR THE CINDER BANK, EPA RECEIVED TWO
WRITTEN COMMENTS FROM LOCAL RESIDENTS AND A WRITTEN COMMENT FROM THE BOARD OF SUPERVISORS OF LOWER
TOWAMENSING TOWNSHIP.  EPA ALSO RECEIVED ONE TELEPHONE CALL FROM A CONCERNED LOCAL FARMER.

   IN THE LETTER DATED MAY 18, 1988, A LOCAL RESIDENT RAISED SEVERAL QUESTIONS REGARDING THE FINANCIAL
IMPACTS OF THE REMEDIAL PROJECT; THE SAFETY OF THE DRINKING WATER AND LOCAL GARDENS; AND THE USE OF LIME TO
ELIMINATE THE HEAVY METALS, LEAD, CADMIUM, AND ZINC FROM THE CINDER BANK RUN-OFF.

   IN THE LETTER DATED JUNE 4, 1988, A LOCAL RESIDENT SUGGESTED THAT THE CONTAMINATION HAS SPREAD THROUGHOUT
THE TOWN AND THAT THE ONLY TRUE SOLUTION TO THE CONTAMINATED CINDER BANK I? REMOVING IT.  THIS CITIZEN
ACCEPTS EPA'S PROPOSED REMEDY BUT DOES NOT BELIEVE THE REMEDY WILL RESOLVE THE ENTIRE PROBLEM.

   IN THE LETTER DATED JUNE 13, 1988, THE BOARD OF SUPERVISORS OF LOWER TOWAMENSING TOWNSHIP COMMENTED ON THE
RECYCLING OF MATERIALS ON THE CINDER BANK AND EXPRESSED CONCERN ABOUT THE TRANSPORTATION ROUTES BY WHICH THE
REVEGETATION MATERIALS FOR BLUE MOUNTAIN WILL BE TRANSPORTED.

        A.  COMMENTS ON THE PROPOSED REMEDY

   FOLLOWING IS A CONCISE SUMMARY OF SPECIFIC QUESTIONS AND COMMENTS RAISED BY THE PUBLIC ON MATTERS RELATING
TO THE CINDER BANK DURING THE COMMENT PERIOD.

   COMMENT:  THE BOARD OF SUPERVISORS OF LOWER TOWAMENSING SUGGESTED THAT
   EPA HAS NOT CONSIDERED THE BOARD'S INTERESTS AND CONCERNS REGARDING THE
   PALMERTON ZINC SITE.

   EPA RESPONSE:  ON MAY 3, 1988, EPA MET WITH THE CHAIRMAN AND A
   MEMBER OF THE BOARD OF SUPERVISORS OF LOWER TOWAMENSING TOWNSHIP,
   DURING WHICH THE PROPOSED REMEDY FOR THE CINDER BANK WAS DISCUSSED.  IN
   ADDITION, THE WRITTEN COMMENTS FROM THE BOARD OF SUPERVISORS THAT EPA
   RECEIVED DURING THE PUBLIC COMMENT PERIOD WERE CONSIDERED IN EPA'S
   DECISION ON THE PROPOSED REMEDY.

   COMMENT:  THE LOCAL RESIDENT SUGGESTED THAT THE REAL PURPOSE OF THE
   REMEDIAL PROJECT IS TWO-FOLD TO REMOVE SEWAGE SLUDGE AND FLY ASH FROM
   PALMERTON, ALLENTOWN, AND PHILADELPHIA, AND TO BRING ADDITIONAL INCOME
   TO THE PALMERTON ZINC COMPANY ACCEPTING THE SLUDGE AND FLY ASH WITH PAY.



   EPA RESPONSE:  THE PURPOSE OF THE REMEDIAL PROJECT IS TO PROTECT PUBLIC
   HEALTH AND THE ENVIRONMENT FROM CONTAMINATION AT THE CINDER BANK.
   NEITHER OF THE TWO FACTORS MENTIONED ABOVE WERE CONSIDERED.  EPA IS
   PROPOSING A REMEDY THAT INVOLVES THE TREATMENT OF SOIL WITH A MIXTURE OF
   WASTEWATER TREATMENT SLUDGE AND FLY ASH TO ALLOW FOR VEGETATION OF THE
   CINDER BANK.

   COMMENT:  TWO LOCAL RESIDENTS RAISED QUESTIONS ABOUT THE SAFETY OF
   THE DRINKING WATER.  THE REQUEST WAS MADE THAT THE DRINKING WATER
   BE TESTED, JUST AS THE AQUASHICOLA CREEK WAS TESTED.

   EPA'S RESPONSE:  TEST RESULTS OF THE BOROUGH'S DRINKING WATER
   SUPPLY HAVE SHOWN THAT THE QUALITY OF THE WATER MEETS CURRENT
   DRINKING WATER STANDARDS.  THE TESTING OF THESE WELLS WILL CONTINUE.

   COMMENT:  THE LOCAL RESIDENT RAISED DOUBTS THAT LIME APPLICATION
   CAN GET RID OF THE HEAVY METALS, LEAD, CADMIUM, AND ZINC FROM THE
   CINDER BANK RUN-OFF.

   EPA RESPONSE:  THE APPLICATION OF LARGE AMOUNTS OF LIME IMMOBILIZES THE
   METALS BY FORMING LOW-SOLUBILITY COMPOUNDS.  EPA IS NOT, HOWEVER,
   CONSIDERING THE APPLICATION OF LIME, ALONE, AS A REMEDIAL TECHNOLOGY
   THIS TECHNOLOGY WILL BE USED AS A COMPONENT OF A MORE COMPREHENSIVE
   ACTION AIMED AT CONTROLLING THE RUN-OFF.

   COMMENT:  THE LOCAL RESIDENT WANTS TO KNOW HOW DEEP THE CONTAMINATION
   FROM THE RUN-OFF HAS SEEPED.

   EPA RESPONSE:  THE ABOVE COMMENT RAISED QUESTIONS THAT WILL BE ADDRESSED
   IN THE STUDIES CONDUCTED FOR AREA-WIDE GROUND WATER AND SURFACE WATER,
   OPERABLE UNIT 4.  THESE STUDIES WILL INVESTIGATE ALL POSSIBLE AREAS
   OF CONTAMINATION.

   COMMENT:  THE LOCAL RESIDENT WANTS TO KNOW IF THE PROPOSED REMEDY
   CAN NEUTRALIZE THE EFFECT OF METALS.

   EPA RESPONSE:  IN-SITU TREATMENT REQUIRES TREATING THE METAL
   CONTAMINATION WITH CHEMICALS THAT REDUCE THEIR MOBILITY AND/OR
   TOXICITY.  WITH THE APPLICATION OF LARGE AMOUNTS OF LIME, THE
   METALS WILL BE IMMOBILIZED.

   COMMENT:  THE BOARD OF SUPERVISORS REQUESTED THAT THE PROPOSED
   REMEDY ALLOW NON-HAZARDOUS MATERIALS IN THE CINDER BANK TO BE
   AVAILABLE FOR RECYCLING.

   EPA RESPONSE:  THE REMEDIAL ACTION IS DESIGNED TO PREVENT THE
   LEACHING OF HEAVY METALS INTO THE RIVER AND GROUND WATER.  RECYCLING OF
   NON-HAZARDOUS MATERIAL AT THIS TIME IS NOT CONSISTENT WITH THE GOAL OF
   CONTAINING THE HEAVY METALS IN THE CINDER BANK.  HOWEVER,
   NON-HAZARDOUS MATERIALS AT THE SITE NOT ASSOCIATED WITH THE CINDER BANK
   CAN POTENTIALLY BE RECYCLED.

   COMMENT:  TWO RESIDENTS EXPRESSED CONCERN ABOUT THE CURRENT
   OPERATIONS OF THE EAST PLANT.  THEY FEAR THAT THE CURRENT OPERATIONS
   WILL CONTRIBUTE ADDITIONAL POLLUTION PROBLEMS ONTO THE CINDER BANK.

   EPA RESPONSE:  THE CINDER BANK HAS BEEN CLOSED AS OF DECEMBER 1987.  NO
   ADDITIONAL RESIDUES MAY BE PLACED THERE.

   COMMENT:  THE LOCAL RESIDENT SUGGESTED THAT THE COMMENTS RAISED BY
   AREA CITIZENS WILL GO UNHEEDED.

   EPA'S RESPONSE:  EPA HAS ESTABLISHED THE COMMUNITY RELATIONS
   PROGRAM FOR THE PURPOSE OF LISTENING TO AND ADDRESSING THE PUBLIC
   CONCERNS AND INTERESTS OF THE SITE COMMUNITIES.  THROUGH VARIOUS
   OUTREACH EFFORTS, INCLUDING THIS RESPONSIVENESS SUMMARY WHICH WILL
   BE ENTERED INTO THE PUBLIC RECORD, THE COMMUNITY RELATIONS PROGRAM



   STRIVES TO OBTAIN INFORMATION FROM THE LOCAL CITIZENS, PROVIDES
   INFORMATION TO THE COMMUNITY, AND INVOLVE THE COMMUNITY THROUGHOUT
   THE REMEDIAL PROCESS.  EPA INTERVIEWED LOCAL CITIZENS AND COMMUNITY
   LEADERS IN MAY 1988 TO SEEK INPUT ON THEIR CONCERNS AND INTERESTS
   REGARDING THE SITE.

       B.  REMAINING CONCERNS

   ADDITIONAL CONCERNS WERE RAISED DURING THE PUBLIC COMMENT PERIOD THAT DO NOT RELATE TO THE PROPOSED REMEDY
FOR THE CINDER BANK.  MANY OF THESE CONCERNS WILL BE ADDRESS+D IN THE STUDIES AND PROPOSED ACTION FOR
OPERABLE UNIT 3 AND OPERABLE UNIT 4.  FOLLOWING IS A SUMMARY OF THESE REMAINING CONCERNS.

   COMMENT:  A LOCAL AREA FARMER EXPRESSED CONCERN ABOUT THE IMPACT OF
   THE PAST AIR EMISSIONS ON HIS FARM.

   EPA RESPONSE:  THIS COMMENT RAISED QUESTIONS THAT WILL BE ADDRESSED IN
   THE STUDIES CONDUCTED FOR OPERABLE UNIT 3, THE VALLEY.

   COMMENT:  THE LOCAL RESIDENT WANTS TO KNOW EPA'S PLANS FOR GROWING
   GRASS ON THE UNSEEDED STEEP SLOPES OF BLUE MOUNTAIN.  ONLY THE
   SLIGHT SLOPES ARE SEEDED, AS REPORTED BY THIS CITIZEN, AND THESE
   SLOPES ARE BROWN.  THIS CITIZEN FURTHER REQUESTS THAT EPA CONDUCT AN
   INSPECTION OF THE ALREADY SEEDED AREAS.

   EPA RESPONSE:  CURRENTLY, THE REVEGETATION OF BLUE MOUNTAIN IS IN THE
   DESIGN STAGE.  THESE CONCERNS WILL BE ADDRESSED IN THE NEAR FUTURE.
   PERIODIC INSPECTIONS ARE PERFORMED ON THE ALREADY VEGETATED PORTIONS.

   COMMENT:  THE LOCAL RESIDENT RAISED THE QUESTION OF WHETHER OR NOT
   IT IS SAFE TO GROW AND EAT LEAFY VEGETABLES.

   EPA RESPONSE:  THERE HAVE BEEN A NUMBER OF STUDIES CONCERNING THE
   SAFETY OF EATING VEGETABLES GROWN IN THE BOROUGH'S SOIL, WHICH MAY
   HAVE ELEVATED LEVELS OF ZINC, CADMIUM AND LEAD.  EPA HAS PREVIOUSLY
   DETERMINED THAT HOME GROWN VEGETABLES ARE SAFE TO EAT BASED ON GARDEN
   STUDIES PERFORMED DURING THE PERIOD OF 1985 TO 1987.

   COMMENT:  THE BOARD OF SUPERVISORS OF LOWER TOWAMENSING TOWNSHIP
   EXPRESSED CONCERN ABOUT THE TRANSPORTATION ROUTES BY WHICH THE
   REVEGETATION MATERIALS FOR BLUE MOUNTAIN WILL BE TRANSPORTED.

   EPA RESPONSE:  THE TRANSPORTATION ROUTES AND SAFETY PLANS FOR
   REVEGETATING BLUE MOUNTAIN WILL BE DEVELOPED DURING THE REMEDIAL DESIGN STAGE.



                                     ADDENDUM

   SUBSEQUENT TO THE PUBLIC COMMENT PERIOD AND IN RESPONSE TO AN INVITATION FROM THE LOWER TOWAMENSING
TOWNSHIP BOARD OF SUPERVISORS, NANCI SINCLAIR AND PATRICIA TAN OF EPA'S REGION III STAFF ATTENDED THE  
REGULAR MONTHLY TOWNSHIP BOARD MEETING, HELD ON JULY 5, 1988.  AT THIS MEETING, THE REMEDY FOR THE CINDER
BANK WAS DISCUSSED.  BOARD MEMBERS REITERATED THEIR CONCERN THAT THE REMEDY MAY EXCLUDE MATERIALS FROM  
RECYCLING, THAT SITE INFORMATION BE MADE AVAILABLE TO AREA RESIDENTS, AND THAT TRANSPORTATION ROUTES BE
DEVELOPED IN COORDINATION WITH TOWNSHIP OFFICIALS.  EPA RESPONDED TO THESE CONCERNS AND, ADDITIONALLY,  
INFORMED THE BOARD THAT ALL SITE-RELATED INFORMATION IS AVAILABLE IN THE INFORMATION REPOSITORY IN THE
PALMERTON PUBLIC LIBRARY.


