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INFORMATION

THE PURPOSE OF THIS LETTER IS TO TRANSMIT THE ANNUAL ENVIRONMENTAL SURVEILLANCE TECHNICAL

MEMORANDUM FOR THE NIAGARA FALLS STORAGE SITE NFSS LOCATED IN LEWISTON NEW YORK THIS

SITE IS CURRENTLY MANAGED BY THE US DEPARTMENT OF ENERGY DOE FOR DISPOSAL OF

RADIOLOGICALLY CONTAMINATED SOILS

ENVIRONMENTAL SURVEILLANCE ACTIVITIES CONDUCTED AT THIS SITE INCLUDED ANNUAL ANALYSIS OF

GROUNDWATER SURFACE WATER AND SEDIMENT SAMPLES FOR RADIOLOGICAL AND CHEMICAL PARAMETERS

SEMIANNUAL EXTERNAL GAMMAEXPOSURE RATE MEASUREMENTS QUARTERLY RADIOLOGICAL ANALYSIS OF

ATMOSPHERIC RADON AND THORON CONCENTRATIONS AND RADON FLUX FROM THE WASTE CONTAINMENT

STRUCTURE THE ENVIRONMENTAL SURVEILLANCE MEMORANDUMIDENTIFIES SAMPLING LOCATIONS

MONITORING PARAMETERS AND SUMMARY OF ASSOCIATED ANALYTICAL RESULTS

RESULTS FROM THE 1994 ENVIRONMENTAL SURVEILLANCE ARE GENERALLY SIMILAR TO MEASUREMENTS TAKEN

IN PAST YEARS AND INDICATE THAT AVERAGE CONCENTRATIONS OF RADIOISOTOPES AND METALS ARE WELL BELOW

APPLICABLE STANDARDS AND DERIVED CONCENTRATION GUIDES RESULTS FROM THE MONITORING PROGRAM
INDICATE THAT NO CURRENT PUBLIC DRINKING WATER SOURCES ARE BEING AFFECTED BY THE NIAGARA FALLS

STORAGE SITE



301I70

CONTAINED WITHIN THE MEMORANDUM ARE ESTIMATES OF THE POTENTIAL PUBLIC EXPOSURE TO RADIOACTIVITY

PRESENT AT NFSS BASED ON SITE SURVEILLANCE DATA AND LOCAL LAND USAGES POTENTIAL HUMAN

EXPOSURES ARE WELL BELOW HEALTHBASED GUIDELINES ESTABLISHED BY THE DOE AND THE ENVIRONMENTAL

PROTECTION AGENCY

IF YOU ARE INTERESTED IN RECEIVING MORE DETAILED INFORMATION ON THE NFSS ENVIRONMENTAL

SURVEILLANCE PROGRAM INCLUDING ADDITIONAL COPIES OF THE ANNUAL ENVIRONMENTAL SURVEILLANCE

MEMORANDUM OR ITS SUPPORTING TECHNICAL DATA CALL DOES TOLL FREE INFORMATION NUMBER
18002539759 OR WRITE TO ME AT THE FOLLOWING ADDRESS

RONALD KIRK SITE MANAGER

FORMER SITES RESTORATION DIVISION

US DEPARTMENT OF ENERGY

PO BOX 2001

OAK RIDGE TN 3783 18723

PLEASE CONTACT ME IF YOU WISH TO DISCUSS THE SURVEILLANCE PROGRAM OR ANY OTHER ELEMENT OF

DOES CLEANUP PROGRAM FOR THE NIAGARA FALLS SITE

SINCERELY

RONALD KIRK SITE MANAGER
FORMER SITES RESTORATION DIVISION

ENCLOSURE

IT
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SUMMARY

THIS REPORT PRESENTS ANALYTICAL RESULTS AND AN INTERPRETATION OF THOSE RESULTS FOR SAMPLES COLLECTED

AS PART OF THE 1994 SITE SURVEILLANCE AND MONITORING PROGRAM FOR THE NIAGARA FALLS STORAGE SITE

NESS THE DISCUSSION PROVIDES COMPARATIVE ANALYSIS OF LOCAL BACKGROUND CONDITIONS AND

APPLICABLE REGULATORY CRITERIA TO RESULTS REPORTED FOR EXTERNAL GAMMA RADIATION AND FOR SAMPLES

FROM THE MEDIA INVESTIGATED AIR SURFACE WATER STREAMBED SEDIMENT AND GROUNDWATER RESULTS

FROM THE 1994 SURVEILLANCE PROGRAM AT NESS INDICATE THAT GUIDELINES ESTABLISHED BY THE US
DEPARTMENT OF ENERGY DOE WERE NOT EXCEEDED

10 INTRODUCTION

NFSS IS LOCATED IN THE TOWNSHIP OF LEWISTON IN NORTHWESTERNNEWYORK NORTHEAST OF NIAGARA

FALLS AND SOUTH OF LAKE ONTARIO FIGURE PRESENTLY THE SITE PROPERTY INCLUDES BUILDINGS

STORAGE FACILITIES AND CLAYCAPPED GRASSCOVERED WASTE CONTAINMENT STRUCTURE WCS THE

PROPERTY IS ENTIRELY FENCED AND PUBLIC ACCESS IS RESTRICTED

LAND USE IN THE REGION IS PREDOMINANTLY RURAL HOWEVER THE SITE IS BORDERED BY CHEMICAL WASTE

DISPOSAL FACILITY CHEMWASTE MANAGEMENT CHEMICAL SERVICES INC ON THE NORTH SOLID WASTE

DISPOSAL FACILITY MODEM DISPOSAL INC ON THE EAST AND SOUTH AND NIAGARA MOHAWK POWER

CORPORATION RIGHTOFWAY ON THE WEST THE NEAREST RESIDENTIAL AREAS ARE APPROXIMATELY

11 KM 068 MI SOUTHWEST OF THE SITE THE RESIDENCES ARE PRIMARILY SINGLEFAMILY DWELLINGS

NFSSESRNFS94DOC
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NFSS WAS USED BY THE MANHATTAN ENGINEER DISTRICT AS STORAGE AND SHIPMENT FACILITY FOR

RADIOACTIVE MATERIALS THE RADIOACTIVE MATERIAL ORIGINATED PRIMARILY FROM WASTES AND RESIDUES

FROM URANIUM ORE PROCESSING AT OTHER FACILITIES THE STORED WASTES AND RESIDUES CONTAINED

RADIOACTIVE CONSTITUENTS SUCH AS URANIUM AND RADIUM AND VARIETY OF METALS THE ENVIRONMENTAL

SURVEILLANCE PROGRAM AT NESS REQUIRES ANALYSIS AND MEASUREMENT OF THESE RADIOACTIVE

CONSTITUENTS ANDOR METALS IN THE AIR GROUNDWATER SURFACE WATER AND STREAMBED SEDIMENTS

11 MONITORED CONSTITUENTS

REVIEW OF PREVIOUS AND CURRENT 1994 ENVIRONMENTAL SURVEILLANCE RESULTS INDICATES THAT

RADIOACTIVE CONSTITUENTS AND METALS ARE PRESENT AT NFSS HOWEVER THESE MATERIALS ARE NOT

PRESENT AT LEVELS ABOVE DOEESTABLISHED GUIDELINES RADIUM226 AND URANIUM ARE MONITORED IN

THE GROUNDWATER STREAMBED SEDIMENTS AND SURFACE WATER RADON AND THORON CONCENTRATIONS ARE

MEASURED IN THE AIR COPPER LEAD AND VANADIUM ARE MONITORED IN THE GROUNDWATER EXTEMAL

GAMMA RADIATION IS MEASURED AT SAMPLING LOCATIONS POSITIONED AROUND THE WOS AND ALONG THE

NESS FENCELINE

20 REGULATORY GUIDELINES

THE PRIMARY REGULATORY GUIDELINES THAT AFFECT ACTIVITIES AT NESS ARE FOUND IN DOE ORDERS FEDERAL

STATUTES FEDERAL REGULATIONS AND STATE REGULATIONS DOE ORDERS 5400 SERIES AND 58202A ARE

CONS ISTENTLY APPLICABLE TO ALL FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAMFUSRAP SITES

WHILE THE APPLICABILITY OF OTHER FEDERAL AND STATE REGULATIONS VARIES FROM SITE TO SITE REGULATORY

CRITERIA CATEGORIZED BY MEDIUM AND PARAMETER USED TO EVALUATE THE RESULTS OF THE ENVIRONMENTAL

SURVEILLANCE PROGRAM AT NESS ARE SUMMARIZED BELOW

THE STATE OF NEW YORK CATEGORIZES GROUNDWATER RESOURCES BY GROUNDWATER QUALITY AND USE IN

ORDER TO APPLY ESTABLISHED STANDARDS AT NFSS BECAUSE OF POOR GROUNDWATER QUALITY AND

AVAILABILITY THE SHALLOW GROUNDWATER RESOURCES ARE OF LITTLE CONSEQUENCE REGIONAL STUDIES AND

STUDIES CONDUCTED NEAR THE SITE LA SALA 1968 WEHRAN 1977 ACRES AMERICAN 1981 CONCLUDE

THAT GROUNDWATER QUALITY IS POOR IN THE VICINITY OF THE SITE BECAUSE OF HIGH MINERALIZATION

ADDITIONALLY LOCAL STUDIES WEHRAN 1977 AND ACRES AMERICAN 1981 INDICATE THAT THE

PERMEABILITIES OF THE SHALLOW GROUNDWATER SYSTEMS ARE SUFFICIENTLY LOW THAT IT IS NOT PRACTICABLE

TO OBTAIN GROUNDWATER FROM THESE SYSTEMS FOR WATER SUPPLY ONSITE PERMEABILITY TESTING AT

NFSS CONFIRMS THE INDICATED LOW PERMEABILITIES BNI 1992

WELL SURVEYS CONDUCTED IN 1988 AND 1994 IDENTIFIED EIGHT WELLS WITHIN 48KM 3MI RADIUS OF

THE SITE THESE WELLS FURTHER CONFIRM THE IMPRACTICABILITY OF USING THE SHALLOW GROUNDWATER SYSTEM

NF55E5RNF594DOC
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FOR OBTAINING WATER IN APPRECIABLE QUANTITIES OF THE EIGHT WELLS IDENTIFIED DURING THE SURVEY

ONLY ONE KM 125 MI NORTH OF THE SITE IS DOWNGRADIENT OF THE SITE NONE OF THE WELLS

IDENTIFIED IN THE WELL SURVEY IS REPORTEDLY USED FOR DRINKING WATER SUPPLY MOST ARE USED FOR

IRRIGATION BNI 1994

IN LIGHT OF THESE FINDINGS THE NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

NYSDEC CLASS GA WATER SUPPLY GROUNDWATER STANDARDS REPRESENT CONSERVATIVE BASIS FOR

COMPARING ANALYTICAL RESULTS BECAUSE THE GROUNDWATER AT NFSS DOES NOT MEET THE CRITERIA FOR

CLASS GA GROUNDWATER

EXTERNAL GAMMARADIATION AND AIR RADON AND THORON GAS AND AIRBORNE PARTICULATES

DOE ORDER 54005

DOSE LIMITS FOR MEMBERS OF THE PUBLIC ARE PRESENTED IN THIS DOE ORDER THE PRIMARY

DOSE LIMIT IS EXPRESSED AS AN EFFECTIVE DOSE EQUIVALENT THE LIMIT OF 100 MREM MSV
EFFECTIVE DOSE EQUIVALENT ABOVE BACKGROUND IN YEAR FROM ALL SOURCES IS SPECIFIED IN THIS

ORDER EXTERNAL GAMMA RADIATION EXPOSURE AND AIRBORNE PARTICULATE CALCULATIONS ARE

INCLUDED IN THE CALCULATION OF THE EFFECTIVE DOSE EQUIVALENT TOTAL

DERIVED CONCENTRATION GUIDES DCGS FOR RADON AND THORON CONCENTRATIONS IN AIR ARE ALSO

PRESENTED IN THIS ORDER THE DCG FOR BOTH RADON AND THORON IS PCIL 011 BQL AT THE

SITE BOUNDARY

CLEAN AIR ACT

SECTION 112 OF THE CLEAN AIR ACT AUTHORIZED THE ENVIRONMENTAL PROTECTION AGENCY

EPA TO PROMULGATE THE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS

NESIAPS WHICH IS APPLICABLE AT NESS UNDER SUBPARTS AND CURRENTLY THE SOILS

CONTAINING RADIOACTIVE MATERIAL HAVE BEEN INCORPORATED INTO THE WCS WHICH IS DESIGNED

TO PREVENT FLIGITIVE EMISSIONS

RADON FLUX MONITORING IS CONTINUING IN COMPLIANCE WITH SUBPART OF NESHAPS

ASBESTOS IS PRESENT IN BUILDING 401 AND IN AN ONSITE BURIAL AREA SUBPART APPLIES TO

THE BURIED ASBESTOS ONLY IF EXCAVATION OCCURS HOWEVER LONGTERM STORAGE IS PLANNED FOR

THE BURIED MATERIAL AND EXCAVATION IS NOT ANTICIPATED THEREFORE SUBPART IS NOT

CURRENTLY APPLICABLE AT NESS

NFSSESRNFS94DOC
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SUMMARY OF RADIOLOGICAL STANDARDS AND GUIDELINES

EXTERNAL GAMMARADIATION RADONITHORON AND AIRBORNE PARTICULATES

MEDIUM RADIOLOGICAL PARAMETER DOE ORDER 54005 FEDERAL STANDARD

40 CFR PART 61

GAMMA GAMMA RADIATION 100 MREMLYR

RADIATION

AIR RADON PCIIL PCIIL

THORON PCIIL

RADON FLUX 20 PCIIM

AIRBORNE PARTICULATES 10 MREMYR

NO EXISTING STANDARD

TOTALFROM ALL SOURCES MREM 001 MSV

EPA GUIDELINE FORRADONCONCENTRATION IN HOMES PCI 003 EQ QI

SI

SURFACE WATER SEDIMENT AND GROUNDWATER RADIOLOGICAL PARAMETERS

DOE ORDER 54005

DOE ORDER 54005 STATES THAT THE GUIDELINE CONCENTRATION FOR RESIDUAL CONCENTRATIONS OF

RADIUM226 RADIUM228 THORIUM230 AND THORIUM232 IN SOIL IS PCIG BASED ON AN

AVERAGE OF THE FIRST 15 CM IN OF SOIL BELOW THE SURFACE THE ENVIRONMENTAL

SURVEILLANCE PROGRAM DOES NOT INCLUDE ANALYSES OF ONSITE SOILS HOWEVER BECAUSE THERE

ARE NO STANDARDS FOR SEDIMENT THE RESIDUAL SOIL CLEANUP CRITERION OF PCIG IS USED TO

PROVIDE CONSERVATIVE BASIS FOR EVALUATION OF ANALYTICAL RESULTS OF RADIUM AND THORIUM IN

SEDIMENT LIKEWISE THE NESS SITESPECIFIC DOE SOIL CLEANUP CRITERION FOR TOTAL URANIUM

90 PCILG IS USED TO EVALUATE ANALYTICAL RESULTS OF TOTAL URANIUM IN SEDIMENT

DCGS FOR WATER ARE ALSO PRESENTED IN THIS ORDER AND ARE USED TO EVALUATE HISTORICAL AND

CURRENT ANALYTICAL DATA AT NESS

NFSSESRNFS94DOC
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SUMMARY OF RADIOLOGICAL STANDARDS AND GUIDELINES

MEDIUM RADIOLOGICAL PARAMETER DOE DCG DOE SOIL CLEANUP

CRITERION

WATER RADIUM226 100 PCIIL NA

TOTAL URANIUM 600 PCIL NA

SEDIMENT RADIUM226 NA PCIG

TOTAL URANIUM NA 90 PCIGA

VALUE IS USEDORSOIL CONCENTRATION AVERAGEDOVER THE TOPMOST 15CM IN OFSOIL ABOVE

BACKGROUND CONCENTRATION

SURFACE WATERANDGROUNDWATER

NFSSSITESPECFIC DOESOIL CLEANUP CRITERION

NA NOT APPLICABLE

GROUNDWATER CHEMICAL PARAMETERS

SAFE DRINKING WATER ACT SDWA
SDWA IS THE PRIMARY FEDERAL REGULATION APPLICABLE TO THE OPERATION OF PUBLIC WATER SYSTEM

AND THE DRINKING WATER QUALITY STANDARDS THESE REGULATIONS FOUND IN 40 CODE OF FEDERAL

REGULATIONS CER PART 141 SET THE MAXIMUM PERMISSIBLE LEVEL OF SUBSTANCE IN WATER THE

MAXIMUM CONTAMINANT LEVEL MCL ALTHOUGH THE GROUNDWATER AT NFSS IS NOT USED TO

PROVIDE PUBLIC DRINKING WATER SUPPLY THE SDWA DRINKING WATER MCLS FOR SPECIFIC

CONSTITUENTS WEREOBTAINED FROM THE EPA DRINKING WATER REGULATIONS AND HEALTH ADVISORIES

EPA 1994 TO PROVIDE RELATED BASIS FOR COMPARISON OF ANALYTICAL RESULTS

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION NYSDEC WATER QUALITY

REGULATIONS

NYSDEC HAS ADOPTED THE FEDERAL SDWA STANDARDS INTO ITS OWNREGULATIONS IN TITLE NEW
YORK CODES RULES AND REGULATIONS NYCRR PARTS 700705 WATER QUALITY REGULATIONS

FOR SURFACE AND GROUNDWATER IN ADDITION NYSDEC HAS INDEPENDENTLY ESTABLISHED

STANDARDS FOR SOME CONSTITUENTS AS INDICATED PREVIOUSLY THE GROUNDWATER AT NFSS IS NOT

CLASS GA GROUNDWATER HOWEVERTO ESTABLISH BASIS FOR COMPARISON OF ANALYTICAL RESULTS

CLASS GA GROUNDWATER WATER QUALITY STANDARDS FOR SOME CONSTITUENTS WERE OBTAINED FROM

THE ABOVEREFERENCED NYSDEC DOCUMENT LAST UPDATED JANUARY 1994

NYSDEC TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUMJANUARY 24 1994

THIS TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUMTAGM SPECIFICALLY ADDRESSES

SOIL CLEANUP LEVEL OBJECTIVES HOWEVER BECAUSE THE METHOD FOR DETERMINING THESE OBJECTIVES

IS PARTLY BASED ON PROTECTION OF THE GROUNDWATER GROUNDWATER STANDARDS FOR SOME

NF55E5RNF594DOC
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CONSTITUENTS WERE INCLUDED IN THIS TAGM THESE STANDARDS HAVE BEEN USED TO ESTABLISH

ADDITIONAL CLASS GA RELATED CONSERVATIVE CASE STATE WATER QUALITY STANDARDS FOR COMPARISON

OF ANALYTICAL RESULTS

30 SAMPLJT LOCATIONS AI RATIONALE

RADIOACTIVE MATERIALS THAT EXCEED GUIDELINES AT NFSS ARE STORED IN THE WCS POTENTIAL EXPOSURE

TO THIS MATERIAL IS NOT LIKELY HOWEVER IF EXPOSURE WERE TO OCCUR IT WOULD MOST LIKELY OCCUR

THROUGH AIR GROUNDWATER SURFACE WATER OR STREAMBED SEDIMENTS THE ENVIRONMENTAL

SURVEILLANCE PROGRAM AT NFSS HAS BEEN DEVELOPED TO PROVIDE SURVEILLANCE OF THESE EXPOSURE

ROUTES THROUGH PERIODIC SAMPLING AND ANALYSIS FOR RADIOACTIVE METAL AND CHEMICAL CONSTITUENTS

FIGURES THROUGH PRESENT THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT NFSS AND INDICATE

SAMPLING LOCATIONS AND MEDIA TABLE SUMMARIZES THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT

NESS FOR SURFACE WATER SEDIMENT AND GROUNDWATER

ATMOSPHERIC MONITORING AND MEASUREMENT INCLUDE ANALYSIS FOR RADONLTHORON AND EXTERNAL

GAMMA RADIATION AT FENCELINE LOCATIONS SURROUNDING NFSS AND THE WCS TO ASSESS POTENTIAL

EXPOSURE LEVELS TO THE PUBLIC AND SITE WORKERS FIGURES AND MEASUREMENT OF RADON FLUX

RATES IS PERIODICALLY CONDUCTED AT DISCRETE GRID INTERSECTIONS ON THE WCS FIGURE

GROUNDWATERMONITORING WELLS HAVE BEEN SELECTED TO ASSESS BACKGROUND DOWNGRADIENT AND

SOURCEAREA NEAR THE WCS GROUNDWATER QUALITY CONDITIONS IN THE UPPER GROUNDWATER SYSTEM

FIGURE THE LOWER GROUNDWATER SYSTEM IS NOT MONITORED BECAUSE PAST ANALYTICAL RESULTS FROM

THE UPPER GROUNDWATER SYSTEM HAVE NOT INDICATED MIGRATION OF RADIOACTIVE MATERIAL FROM THE

WCS GROUNDWATERMONITORING INCLUDES ANALYSIS FOR RADIOACTIVE CONSTITUENTS METALS AND TOTAL

ORGANIC CARBON

SURFACE WATER AND STREAMBED SEDIMENT SAMPLING IS CONDUCTED ALONG THE DRAINAGE DITCH SYSTEM TO

ASSESS UPSTREAM ONSITE AND DOWNSTREAM CONCENTRATIONS OF RADIOACTIVE CONSTITUENTS FIGURE

SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS WERE SELECTED TO ASSESS THE MIGRATION OF

CONSTITUENTS IN THESE MEDIA SHOULD ANY BE APPARENT SURFACE WATER AND STREAMBED SAMPLES ARE

ANALYZED FOR RADIOACTIVE CONSTITUENTS

40 SURVEILLANCE METHODS

AT NESS STANDARD ANALYTICAL METHODS APPROVED AND PUBLISHED BY THE EPA AND THE AMERICAN

SOCIETY FOR TESTING AND MATERIALS ASTM ARE USED IN THE ENVIRONMENTAL SURVEILLANCE PROGRAM FOR

NFSSESRNFS94DOC
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CHEMICAL IE ALL NONRADLOACTIVE SAMPLES THE LABORATORY CONDUCTING THE RADIOLOGICAL ANALYSES

ADHERES TO PROCEDURES DEVELOPED BY THE ENVIRONMENTAL MEASUREMENTS LABORATORY EML AND

ASTM AND TO EPAAPPROVED METHODS FOR ANALYZING GROUNDWATER AND SURFACE WATER SAMPLES

SAMPLING LOCATIONS AND THE SPECIFIC METHODS FOR CHEMICAL AND RADIOLOGICAL ANALYSES USED IN THE

SURVEILLANCE PROGRAM AT NFSS ARE SUMMARIZED IN TABLE

ALL ENVIRONMENTAL SURVEILLANCE ACTIVITIES AT NFSS ARE CONDUCTED IN ACCORDANCE WITH THE

ENVIRONMENTAL MONITORING PLAN AND THE FOLLOWING INSTRUCTION GUIDES IGS THE IGS ARE BASED IN

PART ON GUIDELINES PROVIDED IN EPAS RCRA GROUNDWATER MONITORING DRAFT TECHNICAL GUIDANCE

EPA 1992A

IG NUMBER TITLE

191 IGO 11 IG FOR DECONTAMINATION OF FIELD SAMPLING EQUIPMENT AT FUSRAP SITES

191IG028 IG FOR SURFACE WATER AND SEDIMENT SAMPLING ACTIVITIES

191IG029 IG FOR RADONTHORON AND TETHD EXCHANGE

191 IG033 IG FOR GROUNDWATER SAMPLING ACTIVITIES

50 ANALYTICAL DATA AND INTERPRETATION OF RESULTS

THIS SECTION PRESENTS THE DATA AND INTERPRETATION OF RESULTS FOR THE ENVIRONMENTAL SURVEILLANCE

PROGRAM AT NFSS DATA FOR 1994 ARE PRESENTED IN TABLES THROUGH 11 IN DATA TABLES CONTAINING

ANALYSES FOR RADIOACTIVE CONSTITUENTS RESULTS ARE EXPRESSED AS NEGATIVE NUMBERS IF THE BASELINE

BACKGROUND ACTIVITY EXCEEDS THE MEASURED SAMPLE ACTIVITY IN SUCH CASES WHEN THE BASELINE

BACKGROUND ACTIVITY IS SUBTRACTED FROM THE SAMPLE ACTIVITY NEGATIVE NUMBER RESULTS FOR THE

PURPOSES OF INTERPRETATION THESE NEGATIVE VALUES HAVE BEEN INTERPRETED AS ACTIVITIES THAT ARE BELOW

THE BASELINE MINIMUM DETECTABLE ACTIVITY MDA

THE CONVERSION FACTOR FROM TO PCI IS 0677 FOR NATURALLY OCCURRING URANIUM FOR THIS REPORT

ALL TOTAL URANIUM RESULTS ARE REPORTED IN WITH THE PCI EQUIVALENT IN PARENTHESES

51 EXTERNAL GAMMARADIATION

GAMMA RADIATION EXPOSURE RATES ARE MEASURED WITH TISSUEEQUIVALENT THERMOLUMINESCENT

DOSIMETERS TETLDS WHICH PROVIDE CUMULATIVE EXPOSURE READINGS AND ARE IN PLACE AT NFSS

CONTINUOUSLY THROUGHOUT THE YEAR AS INDICATED PREVIOUSLY TWOTETLDS ARE REMOVEDAND ANALYZED

AFTER MONTHS THE 6MONTH RESULTS CORRECTED FOR THEIR TIME OF EXPOSURE WERE BELOW THE DOE

NFSSESRNFS94DOC



FUSRAP TECHNICAL MEMORANDUM NO 15895005 REV

ESR 1994 NFSS

ESTABLISHED GUIDELINE OF 100 MREMLYR ANNUAL TETLD RESULTS FOR EXTERNAL GAMMA RADIATION

EXPOSURE IN 1994 BOTH RAW DATA AND DATA CORRECTED FOR SHELTERABSORPTION AND BACKGROUND ARE

SUMMARIZED IN TABLE TETLD SURVEILLANCE LOCATIONS ARE SHOWN IN FIGURES AND

AFTER THE GAMMA RADIATION EXPOSURE DATA ARE CORRECTED FOR SHELTERABSORPTION AND BACKGROUND

CONDITIONS THESE DATA ARE THEN USED TO CALCULATE THE DIRECT GAMMA RADIATION DOSE TO HYPOTHETICAL

MAXIMALLY EXPOSED INDIVIDUAL THE DATA FROM THE SIDE OF THE SITE DISPLAYING THE HIGHEST RADIATION

READINGS ARE AVERAGED AND THE EXTERNAL GAMMA EXPOSURE RATES TO THE NEAREST INDIVIDUALS ARE THEN

DETERMINED AT NFSS EXPOSURE DATA FROM LOCATIONS 10 11 13 15 29 AND 36 WERE USED TO

DETERMINE THE HYPOTHETICAL MAXIMUM DOSE FROM DIRECT GAMMA RADIATION THIS MAXIMUM DOSE WAS

CALCULATED ASSUMING MAXIMALLY EXPOSED INDIVIDUAL RESIDING 24 PER DAY AT RESIDENCE SOUTHWEST

OF NFSS CALCULATED MAXIMUM EXPOSURE RATES ASSUME THAT THE AVERAGE DISTANCE FROM THE FENCELINE

TO THE INDIVIDUAL IS APPROXIMATELY 1100 3600 FT RESULTS OF THIS CALCULATION ARE EXPRESSED AS

AN ANNUAL MAXIMUM EXPOSURE RATE TO THE INDIVIDUAL MREMYR

BASED ON 1994 EXTERNAL GAMMARADIATION RESULTS THE DOSE FROM DIRECT GAMMAEXPOSURE AT NFSS TO

HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL 1100 3600 FT SOUTHWEST OF THE FENCELINE IS

ESSENTIALLY ZERO 0000083 MREMLYR ABOVE BACKGROUND THIS VALUE IS WELL BELOW THE DOE

GUIDELINE OF 100 MREMLYR

52 RADON AND THORON

BASED ON THE RADIOACTIVE CONSTITUENTS IN THE WASTES CONTAINED IN THE WCS IT IS UNLIKELY THAT

THORON GAS WOULD BE EMITTED FROM THE WCS IT IS HOWEVER POSSIBLE THAT RADON GAS WOULD BE

EMITTED TO ENSURE THAT NEITHER RADON NOR THORON IS EMITTED FROM THE WCS RADONTHORON GAS

DETECTORS ARE USED TO MONITOR CUMULATIVE EMISSIONS OF THESE GASES ON QUARTERLY BASIS RESULTS

OF QUARTERLY MONITORING FOR RADON AND THORON GAS IN 1994 ARE PRESENTED IN TABLE THE

CORRESPONDING SURVEILLANCE LOCATIONS ARE SHOWN IN FIGURES AND THE RESULTS ARE WELL BELOW

THE DOE GUIDELINE OF 30 PCIIL NEARLY ALL MEASUREMENTS WERE LESS THAN DETECTION LIMITS RESULTS

RANGED FROM LESS THAN 03 PCII TO 05 PCII INCLUDING BACKGROUND AND WERE COMPARABLE TO THE

CONCENTRATIONS MEASURED AT THE FIVE OFFSITE LOCATIONS

53 RADON FLUX

MEASUREMENT OF RADON FLUX PROVIDES AN INDICATION OF THE RATE OF RADON EMISSION FROM SURFACE

RADON FLUX IS MEASURED WITH ACTIVATED CHARCOAL CANISTERS PLACED AT 76IN 25FL INTERVALS ACROSS

THE SURFACE OF THE WCS FOR 24H EXPOSURE PERIOD RADON FLUX MEASUREMENTS FOR 1994 ARE

PRESENTED IN TABLE MEASUREMENT LOCATIONS ARE SHOWN IN FIGURE

NFSSESRNFS94DOC
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ANALYTICAL RESULTS FROM MEASUREMENTS MADE IN SPRING 1994 RANGED FROM 004 TO 034 PCIM
00015 TO 0012 BQM IS WITH AN AVERAGE OF 013 PCIRN 0005 BQM IS RESULTS FROM

MEASUREMENTS MADE IN FALL RANGED FROM 002 TO 009 PCIIN 00007 TO 0003 BQM IS WITH AN

AVERAGE OF 00072 PCIIN 00003 BQM THESE RESULTS ARE WELL BELOW THE 20 PCIIN

074 BQM IS RADON FLUX STANDARD SPECIFIED IN 40 CFR PART 61 SUBPART AND DEMONSTRATE THE

EFFECTIVENESS OF THE CONTAINMENT CELLS DESIGN AND CONSTRUCTION IN MITIGATING RADON MIGRATION

54 AIRBORNE PARTICULATE DOSE

TO DERIVE THE AIRBORNE PARTICULATE DOSE BAND CALCULATIONS WERE USED TO DETERMINE THE INPUT FOR

COMPUTER MODEL THAT THEN ESTIMATED THE AIRBORNE PARTICULATE HYPOTHETICAL DOSE TO MAXIMALLY

EXPOSED INDIVIDUAL AND THE AIRBORNE PARTICULATE HYPOTHETICAL COLLECTIVE DOSE TO THE POPULATION

WITHIN 80 KM 50 MI OF THE SITE THE HAND CALCULATION DETERMINED AIRBORNE PARTICULATE RELEASE

RATES FROM SITE SOIL CONTAMINATION DATA USING LIMITED RESERVOIR SURFACE WIND EROSION MODEL

EPA 1985

AIRBORNE PARTICULATE RELEASE RATES WERE INPUT INTO THE CAP88PC COMPUTER MODEL EPA 1992B

IN TWO RUNS THE FIRST RUN ESTIMATED THE HYPOTHETICAL AIRBORNE PARTICULATE DOSES TO INDIVIDUALS AT

THE DISTANCES TO THE NEAREST RESIDENCE AND TO THE NEAREST COMMERCIALINDUSTRIAL FACILITY

HYPOTHETICAL DOSES WERE THEN CORRECTED FOR THE OCCUPANCY OF THE NEAREST RESIDENCE 24 HDAY AND

THE NEAREST COMMERCIALINDUSTRIAL FACILITY 40 HWEEK THE HIGHER OF THE TWO HYPOTHETICAL DOSES

IE RESIDENTIAL OR COMMERCIALINDUSTRIAL THEN BECAME THE HYPOTHETICAL AIRBORNE PARTICULATE DOSE

TO THE MAXIMALLY EXPOSED INDIVIDUAL FOR THE SITE THE SECOND RUN ESTIMATED THE HYPOTHETICAL

AIRBORNE PARTICULATE COLLECTIVE DOSE TO THE POPULATION WITHIN 80 KM 50 MI OF THE SITE THE

SECOND RUN ALSO USED POPULATION FILE GENERATED BY HAND CALCULATION USING COUNTY POPULATION

DENSITIES TO DETERMINE NUMBERSOF PEOPLE IN CIRCULAR GRID SECTIONS FANNING OUT TO 80 KM 50 MI

FROM THE CENTER OF THE SITE

THE RESULTS OF THESE CALCULATIONS INDICATE THAT THE HYPOTHETICAL AIRBORNE PARTICULATE DOSE FROM THE

WIND EROSION OF SOIL TO AN INDIVIDUAL 1100 IN 3600 FT SOUTHWEST OF THE SITE IS ESSENTIALLY ZERO

00000017 MREMYR THIS VALUE IS WELL BELOW THE 10 MREMYR STANDARD SPECIFIED IN 40 CFR

PART 61 SUBPART IN ADDITION TO CALCULATING THE DOSE TO AN INDIVIDUAL THE CAP88PC COMPUTER

PROGRAM ALSO CALCULATESA COLLECTIVE DOSE TO THE POPULATION AT NFSS THE HYPOTHETICAL AIRBORNE

PARTICULATE COLLECTIVE DOSE TO THE POPULATION WITHIN 80KM 50 MI OFTH SITE HAS BEEN CALCULATED

TO BE 00000 146 PERSONREMYR

NFSSESRNFS94DOC
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55 SURFACE WATERAND SEDIMENT

IN 1994 ANNUAL SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED AT FIVE LOCATIONS ONE

UPSTREAM FENCELINE LOCATION TWO ONSITE LOCATIONS ALONG THE CENTRAL DRAINAGE DITCH AND TWO

DOWNSTREAM OFFSITE LOCATIONS ALONG THE CENTRAL DRAINAGE DITCH SURFACE WATER AND SEDIMENT

SAMPLES WEREANALYZED FOR RADIUM226 AND TOTAL URANIUM THE 1994 ENVIRONMENTAL SURVEILLANCE

ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT SAMPLES ARE PRESENTED IN TABLES AND

RESPECTIVELY SAMPLING LOCATIONS ARE PRESENTED IN FIGURE ONLY ANALYTICAL RESULTS WITH DETECTED

VALUES ARE PRESENTED

ANALYTICAL RESULTS FOR SURFACE WATER IN 1994 WERE COMPAREDAGAINST THE DOE DCGS FOR RADIUM

226 AND TOTAL URANIUM BECAUSE THERE ARE NO ESTABLISHED STANDARDS FOR SEDIMENTS THE RESIDUAL

SOIL CLEANUP CRITERION OF PCILG WAS USED TO PROVIDE CONSERVATIVE BASIS FOR COMPARISON OF

RADIUM226 ANALYTICAL RESULTS THE NESS DOE SITESPECIFIC SOIL CLEANUP CRITERION OF 90 PCILG

WAS USED AS BASIS FOR COMPARISON OF TOTAL URANIUM ANALYTICAL RESULTS

BACKGROUND CONCENTRATIONS WERE DETERMINED BY AVERAGING 1992 THROUGH 1994 ANALYTICAL RESULTS

FOR THE APPROPRIATE CONSTITUENTS AT SURFACE WATERSEDIMENT SAMPLING LOCATION SURFACE WATER

AND SEDIMENT SAMPLING LOCATION WAS SELECTED AS THE BACKGROUND LOCATION BECAUSE IT IS AT THE

UPSTREAM BOUNDARY OF THE SOUTH 31 DRAINAGE DITCH DRAINAGE WHICH EVENTUALLY JOINS THE CENTRAL

DRAINAGE DITCH

SURFACE WATER

TO OBTAIN BACKGROUND CONCENTRATIONS FOR SURFACE WATER ANALYTICAL RESULTS FROM 1992 THROUGH

1994 FOR SAMPLES FROM LOCATION WERE AVERAGED THE BACKGROUND CONCENTRATION FOR RADIUM226

IN SURFACE WATER WAS DETERMINED TO BE 071 PCIIL THE BACKGROUND SURFACE WATER TOTAL URANIUM

CONCENTRATION WAS DETERMINED TO BE 68 TGFL 46 PCIIL

THE 1994 ANALYTICAL RESULTS FOR RADIUM226 ARE CONSISTENT WITH 1992 AND 1993 ANALYTICAL RESULTS
4P

IN 1994 RADIUM226 WAS PRESENT AT SAMPLING LOCATIONS 11 AND 20 AT CONCENTRATIONS THAT RANGED

FROM NONDETECT TO 16 PG ILL RADIUM226 ANALYTICAL RESULTS FOR 1994 DO NOT EXCEED THE DOE

DGGOF 100 PCIL

THE 1994 ANALYTICAL RESULTS FOR TOTAL URANIUM ARE CONSISTENT WITH 1992 AND 1993 ANALYTICAL

RESULTS EXCEPT FOR THE RESULTS AT SAMPLING LOCATION 12 TOTAL URANIUM CONCENTRATION LEVELS AT

SAMPLING LOCATIONS 10 11 AND 20 WERE 93 111 AND 114 PGL 63 75 AND 095 PCIIL

RESPECTIVELY THE 1994 ANALYTICAL RESULT FOR TOTAL URANIUM AT SAMPLING LOCATION 12 WAS 81 JGFL

55 PCIL THIS RESULT REPRESENTS FIVEFOLD INCREASE OVER THE AVERAGE OF 1992 AND 1993
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ANALYTICAL RESULTS HOWEVER THIS RESULT IS SIGNIFICANTLY LESS THAN THE DOE DOG FOR TOTAL URANIUM

AT ALL SAMPLING LOCATIONS THE 1994 ANALYTICAL RESULTS FOR TOTAL URANIUM ARE LESS THAN PERCENT OF

THE DOE DOGOF 600 PCIIL

TO DETERMINE BACKGROUND CONCENTRATIONS FOR SEDIMENT ANALYTICAL RESULTS FROM 1992 THROUGH

1994 FOR SAMPLES FROM LOCATION WERE AVERAGED THE BACKGROUND CONCENTRATION FOR RADIUM226

IN SEDIMENT WAS DETERMINED TO BE 15 PCIG THE BACKGROUND SEDIMENT TOTAL URANIUM

CONCENTRATION WAS DETERMINED TO BE 62 JGG 42 PCILG

THE 1994 ANALYTICAL RESULTS FOR RADIUM226 ARE CONSISTENT WITH 1992 AND 1993 ANALYTICAL RESULTS

THE 1994 RESULTS OF ANALYSIS FOR RADIUM226 IN SAMPLES COLLECTED AT LOCATIONS 10 11 12 AND 20

RANGED FROM 084 TO 17 PCILG NONE OF THE RADIUM226 CONCENTRATIONS IN SEDIMENT EXCEEDED THE

DOE SOIL CLEANUP CRITERION OF PCILG

THE 1994 ANALYTICAL RESULTS FOR TOTAL URANIUM AT ALL SAMPLING LOCATIONS WERE NONDETECT BECAUSE

TOTAL URANIUM WAS DETECTED IN THE LABORATORY BLANK THE RANGE OF TOTAL URANIUM CONCENTRATIONS

FOR 1992 AND 1993 ANALYTICAL RESULTS IS 16 TO 66 PGG 11 TO 45 PCILG THE DOEESTABLISHED

SITESPECIFIC STANDARD FOR TOTAL URANIUM IS 90 PCILG THE HISTORICAL AND 1994 ANALYTICAL RESULTS ARE

WELL BELOW THIS STANDARD

56 GROUNDWATER

FOUR UNCONSOLIDATED UNITS AND ONE BEDROCK UNIT ARE READILY IDENTIFIED IN THE SUBSURFACE AT THE

SITE THE UPPERMOST UNIT IS COMPOSED OF LOWPERMEABILITY SILTY CLAY TILL DISCONTINUOUS SAND

LENSES HAVE BEEN IDENTIFIED AND MAPPED WITHIN THIS CLAY TILL THE CLAY TILL IS UNDERLAIN BY VERY

LOW PERMEABILITY GLACIOLACUSTRMNE CLAY THAT IS PRESENT AT VARYING THICKNESSES ACROSS THE ENTIRE SITE

THE GLACIOLACUSTRMNE CLAY IS UNDERLAIN BY SECOND GLACIOLACUSTRMNE UNIT WHICH CONSISTS OF SAND

AND GRAVEL THIS UNIT EXHIBITS THE HIGHEST PERMEABILITY IDENTIFIED IN THE SHALLOW UNCONSOLIDATED

SUBSURFACE MATERIALS AT THE SITE THIS UNIT IS UNDERLAIN BY DENSE SILTY GLACIAL TILL THAT EXHIBITS

VERY LOWPERMEABILITY BENEATH THIS TILL IS THE SHALE BEDROCK

GROUNDWATERAT NESS OCCURS IN BOTH THE UNCONSOLIDATED DEPOSITS AND THE SHALE BEDROCK IN THE

UNCONSOLIDATED DEPOSITS TWO DISTINCT GROUNDWATER SYSTEMS ARE PRESENT THE UPPER GROUNDWATER

SYSTEM WHICH OCCURS WITHIN THE UPPERMOST CLAY UNIT AND THE LOWER GROUNDWATER SYSTEM WHICH

OCCURS WITHIN THE SAND AND GRAVEL UNIT THE UNDERLYING TILL UNIT AND THE WEATHERED PORTION OF THE

BEDROCK SHALE THE BEDROCK GROUNDWATER SYSTEM OCCURS WITHIN THE UNWEATHERED PORTION OF THE

BEDROCK SHALE REGIONALLY GROUNDWATER IN BOTH THE UPPER AND LOWER GROUNDWATER SYSTEMS AND
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THE BEDROCK SYSTEM FLOWS NORTHWESTWARD TOWARD LAKE ONTARIO FOURYEAR REPRESENTATIVE

HYDROGRAPHS FOR BOTH THE UPPER AND LOWER GROUNDWATER SYSTEMS ARE PRESENTED IN FIGURES AND

SURFACE DRAINAGE FROM THE SITE ORIGINALLY ENTERED FOURMILE SIXINILE AND TWELVEMILE CREEKS

WHICH ALL FLOW NORTHWARD TO LAKE ONTARIO IN THE 1940S SYSTEM OF DRAINAGE DITCHES WAS

INSTALLED TO DRAIN SURFACE WATER TO CENTRAL DRAINAGE DITCH THE LARGEST OF THESE DRAINAGE DITCHES

THE CENTRAL DRAINAGE DITCH SIGNIFICANTLY INFLUENCES GROUNDWATER FLOW IN THE UPPER GROUNDWATER

SYSTEM NEAR THE WCS AND DITCH

561 GROUNDWATER FLOW SYSTEM

WATER LEVEL MEASUREMENTS

SIXTYTHREE GROUNDWATER MONITORING WELLS ARE USED TO MONITOR GROUNDWATER LEVELS IN BOTH THE

UPPER AND LOWER GROUNDWATER SYSTEMS WATER LEVEL MEASUREMENTS ARE OBTAINED EITHER BY

ELECTRONIC DATALOGGER AND TRANSDUCER OR BY AN ELECTRONIC DEPTHTOWATERMETER OF THESE WELLS 25

ARE SCREENED IN THE UPPER GROUNDWATER SYSTEM THE SCREENED INTERVALS FOR WELLS COMPLETED IN THE

UPPER GROUNDWATER ZONE RANGE FROM 17 TO 84 55 TO 276 FT BELOW GROUND SURFACE THIRTY

EIGHT OF THESE WELLS ARE SCREENED IN THE LOWER GROUNDWATER SYSTEM THE SCREENED INTERVALS FOR

WELLS COMPLETED IN THE LOWER GROUNDWATER ZONE RANGE FROM 77 TO 140 252 TO 460 FT BELOW

GROUND SURFACE GROUNDWATER MONITORING WELLS ARE LOCATED PRIMARILY ON THE PERIMETER OF THE

WCS AND ALONG THE NORTHERN PROPERTY FENCELINE FIGURE

IN THE UPPER GROUNDWATER SYSTEM THE DEPTH TO WATER RANGED FROM ABOUT 0054 SLIGHTLY

ARTESIAN TO 34 018 TO 111 FT BELOW GROUND SURFACE DURING THE YEAR AVERAGE WATER LEVEL

FLUCTUATIONS IN THE UPPER GROUNDWATER SYSTEM IN 1994 SPANNED 12 38 FT IN THE LOWER

GROUNDWATER SYSTEM THE DEPTH TO WATER RANGED FROM ABOUT 029 TO 37 095 FT TO 1209 FT

BELOW GROUND SURFACE DURING THE YEAR AVERAGE WATER LEVEL FLUCTUATIONS IN THE LOWER

GROUNDWATER SYSTEM IN 1994 SPANNED 08 26 FT REVIEW OF FIGURES AND INDICATES THAT

THE UPPER GROUNDWATER SYSTEM RESPONDS MORE RAPIDLY THAN THE LOWER GROUNDWATER SYSTEM TO

SEASONAL FLUCTUATIONS IN GROUNDWATER RECHARGE AND THE EFFECTS OF WATERING THE WCS TO MAINTAIN

THE APPROPRIATE SOILMOISTURE CONTENT IN THE CAPPING MATERIAL GROUNDWATER LEVEL FLUCTUATIONS IN

THE LOWER GROUNDWATER SYSTEM OCCUR OVER SIGNIFICANTLY LONGER PERIOD THAN IN THE UPPER

GROUNDWATER SYSTEM INDICATING THAT THE GLACIOLACUSTRINE CLAY AQUITARD SLOWS AND DAMPENS

RECHARGE TO THE LOWER GROUNDWATER SYSTEM

FIGURES AND PRESENT MARCH 31 1994 REPRESENTATIVE OF HIGH CONDITION PIEZOMETRIC SURFACES

AND GROUNDWATER FLOW DIRECTIONS FOR THE UPPER AND LOWER GROUNDWATER SYSTEMS RESPECTIVELY

FIGURES 10 AND 11 PRESENT OCTOBER 1994 REPRESENTATIVE OF LOW CONDITION PIEZOMETRIC SURFACES
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AND GROUNDWATER FLOW DIRECTIONS FOR THE UPPER AND LOWER GROUNDWATER SYSTEMS RESPECTIVELY

IN MOST MONITORING WELL PAIRS GROUNDWATER ELEVATIONS OF THE UPPER GROUNDWATER SYSTEM ARE

GREATER THAN THOSE OF THE LOWER GROUNDWATER ZONE INDICATING DOWNWARDVERTICAL HYDRAULIC

GRADIENT IN SOME MONITORING WELL PAIRS NEAR THE CENTRAL DRAINAGE DITCH GROUNDWATER ELEVATIONS

OF THE UPPER GROUNDWATER SYSTEM ARE LESS THAN THOSE OF THE LOWER GROUNDWATER SYSTEM INDICATING

AN UPWARD VERTICAL HYDRAULIC GRADIENT

GROUNDWATERFLOW

GROUNDWATEROCCURS IN NEARSURFACE ALLUVIAL SEDIMENTS CONSISTING MOSTLY OF HORIZONTAL LAYERS OF

UNCONSOLIDATED SAND SILT AND CLAY TWO GROUNDWATER SYSTEMS MONITORED AT THE SITE ARE

ASSOCIATED WITH THE UPPERMOST CLAY UNIT AND THE SAND AND GRAVEL UNIT CORRESPONDING TO THE UPPER

AND LOWER GROUNDWATER SYSTEMS RESPECTIVELY HYDROLOGIC DATA INDICATE THAT THE UPPER CLAY UNIT

AND THE LOWER SAND AND GRAVEL UNIT ARE HYDRAULICALLY ISOLATED BY THE GLACIOLACUSTRMNE CLAY UNIT

WHICH IS PRESENT ACROSS THE ENTIRE SITE

GENERALLY GROUNDWATER FLOWS NORTHWESTWARD ACROSS THE SITE AT GRADIENT OF ABOUT 0005 TO 903

IN THE IMMEDIATE VICINITY OF THE CENTRAL DRAINAGE DITCH IN THE UPPER GROUNDWATER SYSTEM AND AT

GRADIENT OF ABOUT 00001 TO 0004 IN THE LOWER GROUNDWATER SYSTEM THE FLOW IN THE UPPER

GROUNDWATER SYSTEM IS STRONGLY INFLUENCED BY THE CENTRAL DRAINAGE DITCH GROUNDWATER FLOW

VELOCITY OF 38 CMYR 15 INIYR HAS PREVIOUSLY BEEN ESTIMATED AT NESS BNI 1994

GROUNDWATER ELEVATIONS DURING THE SEASONAL HIGH CONDITION MARCH 31 1994 RANGED FROM

9457 31026 FI ABOVE MEAN SEA LEVEL AT BH63 TO 9729 31920 FT ABOVE MEAN SEA LEVEL

AT BO2W2OS GROUNDWATERELEVATIONS DURING THE SEASONAL LOW CONDITION OCTOBER 1994

RANGED FROM 9472 31076 FT ABOVE MEAN SEA LEVEL AT BH61 TO 9714 31870 FT ABOVE

MEAN SEA LEVEL AT B02W20S DURING THE YEAR

562 GROUNDWATER QUALITY

EMM
TABLE PRESENTS SUMMARY OF FIELD PARAMETERS COLLECTED DURING QUARTERLY SAMPLING IN 1994 AT

NESS

WATER OUALITV PARAMETERS

THE HYDROCHEMICAL NATURE OF THE GROUNDWATER FROM BOTH THE UPPER AND LOWER GROUNDWATER

SYSTEMS IS PRESENTED IN THE TRILINEAR PIPER DIAGRAM FIGURE 12 THIS DIAGRAM PROVIDES GRAPHICAL

PRESENTATION OF INORGANIC WATER ANALYSES AND ALLOWS THE DETERMINATION OF INORGANIC
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HYDROCHEMICAL TYPE RECENTLY RECHARGED WATER IN MANY AQUIFERS IS TYPICALLY DOMINATED BY

CALCIUMBICARBONATE HYDROCHEMICAL TYPE THIS CONDITION PLOTS IN THE UPPER LEFTHAND FIELD OF THE

DIAGRAM NATURAL SOFTENING OF GROUNDWATER VIA ION EXCHANGE WITH THE SOIL OR ROCK MATRIX MM

SODIUM FOR CALCIUM TO SODIUMBICARBONATE HYDROCHEMICAL TYPE GENERALLY OCCURS WITH

EXTENDED RESIDENCE TIME ANDOR DISTANCE TRAVELED IN THE AQUIFER UPPER RIGHTHAND FIELD OF THE
MM

DIAGRAM OLDEST WATERS ARE GENERALLY DOMINATED BY THE SODIUMCHLORIDE TYPE AND PLOT IN THE

LOWER RIGHTHAND FIELD OF THE DIAGRAM THESE WATERS REPRESENT STAGNANT OR CONNATE GROUNDWATER

TYPES MM

AT NESS THE UPPER GROUNDWATER SYSTEM FIGURE 12 WATER QUALITY PARAMETERS PLOT PRIMARILY IN

THE UPPER LEFTCENTRAL PORTION OF THE DIAGRAM IN THE CALCIUMBICARBONATE FIELD INDICATING

RELATIVELY RECENTLY RECHARGED GROUNDWATER THE LOWER GROUNDWATER SYSTEM FIGURE 12 WATER

QUALITY PARAMETERS PLOT IN THE UPPER RIGHT PORTION OF THE DIAGRAM INDICATING SODIUMBICARBONATE

GROUNDWATER CONDITIONS WHICH TYPICALLY INDICATE LONGER RESIDENCE TIMES OR DISTANCE TRAVELED IT

IS LIKELY THAT THE PRIMARY RECHARGE OF THE LOWER GROUNDWATER SYSTEM OCCURS AT THE BASE OF THE

NIAGARA ESCARPMENT SITUATED APPROXIMATELY 32 KM MI SOUTH OF THE SITE BNI 1994 TABLE

PRESENTS 1994 WATER QUALITY PARAMETER RESULTS

563 GROUNDWATER RADIOACTIVE CONSTITUENTS

IN 1994 GROUNDWATER SAMPLES COLLECTED FROM GROUNDWATER MONITORING WELLS COMPLETED IN THE

UPPER GROUNDWATER SYSTEM WERE ANALYZED FOR RADIUM226 AND TOTAL URANIUM ENVIRONMENTAL

SURVEILLANCE ANALYTICAL RESULTS FOR RADIOACTIVE CONSTITUENTS IN GROUNDWATER ARE PRESENTED IN
MM

TABLE 10 ONLY ANALYTICAL RESULTS WITH DETECTED VALUES ARE PRESENTED HISTORICAL AND CURRENT
MM

ANALYTICAL RESULTS FOR RADIUM226 AND TOTAL URANIUM LEVELS IN GROUNDWATER SAMPLES ARE PRESENTED

IN FIGURES 13 AND 14 RESPECTIVELY

BACKGROUND CONCENTRATIONS FOR THE UPPER GROUNDWATER SYSTEM WERE DETERMINED BY AVERAGING
MM

1992 THROUGH 1994 ANALYTICAL RESULTS FOR THE APPROPRIATE CONSTITUENTS AT THE BACKGROUND

MONITORING WELL BO2W2OS THIS WELL WAS SELECTED AS THE BACKGROUND WELL BECAUSE IT IS DISTANT

FROM THE WCS AND IS NOT LOCATED DOWNGRADIENT OF THE WCS THE BACKGROUND CONCENTRATION FOR

RADIUM226 IN GROUNDWATER WAS DETERMINED TO BE 025 PCIIL THE BACKGROUND CONCENTRATION OF

TOTAL URANIUM IN GROUNDWATER WAS DETERMINED TO BE 116 PGFL 79 PCIL
MM

HISTORICAL ANALYTICAL RESULTS FROM GROUNDWATER WELLS COMPLETED IN THE LOWER GROUNDWATER SYSTEM

AND THE LOW CONCENTRATION LEVELS OF CONSTITUENTS MONITORED IN THE UPPER GROUNDWATER SYSTEM

INDICATE THAT ANNUAL MONITORING OF THE LOWER GROUNDWATER SYSTEM IS NOT PRESENTLY NECESSARY

BECAUSE THE MONITORING WELLS COMPLETED IN THE UPPER GROUNDWATER SYSTEM PROVIDE AN EFFECTIVE

MM
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NETWORK BY WHICH TO MONITOR THE PERFORMANCE OF THE WCS THE LOWER GROUNDWATER SYSTEM IS NOT

ROUTINELY MONITORED AS PART OF THE ENVIRONMENTAL SURVEILLANCE PROGRAM SPECIAL GROUNDWATER
STUDIES THAT ARE CONDUCTED PERIODICALLY AT NFSS TYPICALLY INCLUDE SAMPLING AND ANALYSIS OF

GROUNDWATER SAMPLES FROM THE LOWER GROUNDWATER SYSTEM THESE STUDIES HELP TO VERIFY THE

EFFECTIVENESS OF THE UPPER GROUNDWATER SYSTEM MONITORING WELL NETWORK FOR MONITORING WCS
PERFORMANCE

UPPER GROUNDWATERZONE RESULTS

RADIUM226 CONCENTRATIONS IN 1994 RANGE FROM NONDETECT TO 032 PCIIL THESE RESULTS REVEAL

THAT ALL THE 1994 RADIUM226 CONCENTRATIONS ARE AT LEAST 300 TIMES LESS THAN THE DOE DCG OF 100

PCIIL

THE HISTORIC MAXIMUM TOTAL URANIUM CONCENTRATION IN GROUNDWATER IS 8537 5780 PCIL
MORE THAN 10 TIMES LESS THAN THE DOE DCG OF 600 PCIL 886 THE 1994 TOTAL URANIUM

RESULTS RANGE FROM 119 TO 633 IGL 81 TO 429 PCIIL NONE OF THE 1994 ANALYTICAL RESULTS

EXCEED THE DOE DCG OF 600 PCIIL

564 GROUNDWATER CHEMICAL CONSTITUENTS

METALS

AS PREVIOUSLY INDICATED GROUNDWATER AT NESS IS NOT USED AS PUBLIC DRINKING WATER SUPPLY

HOWEVER TO PROVIDE CONSERVATIVE BASIS FOR COMPARISON OF ANALYTICAL RESULTS SDWA MCLS AND

NEW YORK STATE WATER QUALITY REGULATION CLASS GA STANDARDS WERE USED ALTHOUGH COPPER

LEAD AND VANADIUM ARE PRESENT IN GROUNDWATER MONITORING WELLS AT NESS THE 1994 ANALYTICAL

RESULTS INDICATE THAT NEITHER THE SDWA MCLS NOR THE NEWYORK STATE WATER QUALITY REGULATION

CLASS GA STANDARDS FOR THESE METALS WERE EXCEEDED AT ANY OF THE WELLS

THE 1994 METALS RESULTS ARE CONSISTENT WITH PREVIOUS DATA EXCEPT FOR THE ANALYTICAL RESULT FOR

COPPER AT GROUNDWATER MONITORING WELL OW6B AND FOR VANADIUM AT GROUNDWATER MONITORING

WELL A45 IN 1992 AND 1993 THE CONCENTRATION OF COPPER RANGED FROM NONDETECT TO 10 JLGL IN

1994 THE ANALYTICAL RESULTS FOR COPPER RANGE FROM NONDETECT TO 206 JLGIL OW6B THE

CONCENTRATION OF LEAD HAS PREVIOUSLY RANGED FROM NONDETECT TO 41 PGL IN 1994 THE ANALYTICAL

RESULTS RANGE FROM NONDETECT TO 12 TGL IN 1992 AND 1993 THE CONCENTRATION OF VANADIUM

RANGED FROM NONDETECT TO 352 JIGL IN 1994 THE ANALYTICAL RESULTS RANGE FROM NONDETECT TO 534

JIGL A45

THE 1994 ENVIRONMENTAL SURVEILLANCE ANALYTICAL RESULTS FOR METALS IN GROUNDWATER ARE PRESENTED

IN TABLE 11 ONLY ANALYTICAL RESULTS WITH DETECTED VALUES ARE PRESENTED
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60 CONCLUSIONS

EXTERNAL GAMMARADIATION

THE 1994 DOSE TO HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL RESIDING 1100

3600 FT SOUTHWEST OF THE SITE HAS BEEN CALCULATED AT 00000835 MREMYR ABOVE

BACKGROUND THIS VALUE IS ESSENTIALLY ZERO RELATIVE TO THE DOE GUIDELINE OF 100 MREMLYR

ABOVE BACKGROUND

RADONTHORON

RESULTS OF THE 1994 RADONTHORON SURVEILLANCE PROGRAM INDICATE THAT RADON AND THORON

CONCENTRATIONS AT THE SITE ARE CONSISTENTLY LOW 03 PCIIL TO 05 PCIL INCLUDING

BACKGROUND AND IN MANY CASES ARE AT OR BELOW THE DETECTION LIMIT ALL RADONTHORON

CONCENTRATIONS AT NFSS ARE WELL BELOW THE DOE DCG FOR RADON OF 30 PCIL 011 BQIL

ABOVE BACKGROUND

RADON FLUX

THE 1994 RADON FLUX MEASUREMENTS AT NFSS WERE SIGNIFICANTLY BELOW THE RADON FLUX

STANDARD OF 20 PCIIN 074 BQM IS AS SPECIFIED IN 40 CFR PART 61 SUBPART

RADON FLUX MEASUREMENTS RANGED FROM 002 TO 034 PCI 00007 TO 00 12 BQMIS

OR 01 TO 17 PERCENT OF THE STANDARD

AIRBORNE PARTICULATE DOSE

THE 1994 HYPOTHETICAL AIRBORNE PARTICULATE DOSE FROM THE WIND EROSION OF SOIL TO AN

INDIVIDUAL 1100 IN 3600 FT SOUTHWEST OF THE SITE IS 00000017 MREMYR THE 1994

HYPOTHETICAL AIRBORNE PARTICULATE COLLECTIVE DOSE TO THE POPULATION WITHIN 80KM 50

MI RADIUS OF THE SITE HAS BEEN CALCULATED AT 00000146 PERSONREMYR THE HYPOTHETICAL

DOSE TO AN INDIVIDUAL IS ESSENTIALLY ZERO RELATIVE TO THE 10 MREMYR STANDARD IN 40 CER

PART 61 SUBPART

CUMULATIVE DOSE FROM EXTERNAL GAMMARADIATION AND AIRBORNE PARTICULATES

THE 1994 CUMULATIVE EXTERNAL GAMMA RADIATION AND AIRBORNE PARTICULATE DOSE TO AN

INDIVIDUAL IS 00000852 MREMYR THIS VALUE IS ESSENTIALLY ZERO WHEN COMPARED TO THE

DOE DCG OF 100 MREMYR
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SURFACE WATER

RADIUM226 CONCENTRATIONS NONDETECTTO 16 PCIIL IN SURFACE WATER SAMPLES WERE TO

16 PERCENT OF THE DOE DCG 100 PCIL

TOTAL URANIUM CONCENTRATIONS 095 TO 55 PCIIL IN SURFACE WATER SAMPLES WERE ALL LESS

THAN PERCENT OF THE DOE DCG 600 PCIL

SEDIMENT

RADIUM226 CONCENTRATIONS 084 TO 17 PCIG IN SEDIMENT SAMPLES WERE 17 TO 34

PERCENT OF THE DOE SOIL CLEANUP LEVEL PCIG

GROUNDWATER

RADIUM226 CONCENTRATIONS NONDETECT TO 032 PCIL IN GROUNDWATER SAMPLES WERE LESS

THAN PERCENT OF THE DOE DCG 100 PCIL

TOTAL URANIUM CONCENTRATIONS 81 TO 429 PG ILL IN GROUNDWATER SAMPLES WERE 14 TO 72

PERCENT OF THE DOE DGG600 PCIL

ALTHOUGH DRINKING WATER STANDARDS ARE NOT DIRECTLY APPLICABLE TO THE GROUNDWATER

SYSTEMS AT NESS COPPER LEAD AND VANADIUM CONCENTRATIONS IN GROUNDWATER SAMPLES

WERE ALL WELL BELOW THE ESTABLISHED FEDERAL PRIMARY AND SECONDARY SDWA MCLS AND THE

NYSDEC CLASS GA GROUNDWATER STANDARDS
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FIGURE POTENTIOMETRIC SURFACE MAP MARCH31 1994 LOWER GROUNDWATER SYSTEM

FIGURE 10 POTENTIOMETRIC SURFACE MAP OCTOBER 1994 UPPER GROUNDWATER SYSTEM

FIGURE 11 POTENTIOMETRIC SURFACE MAP OCTOBER 1994 LOWER GROUNDWATER SYSTEM

FIGURE 12 PIPER TRIUINEAR PLOT OF WATER QUALITY PARAMETERS

FIGURE 13 HISTORICAL AND CURRENT ANALYTICAL RESULTS FOR RADIUM226 IN GROUNDWATER AT

NFSS UPPER GROUNDWATER SYSTEM

FIGURE 14 HISTORICAL AND CURRENT ANALYTICAL RESULTS FOR TOTAL URANIUM IN GROUNDWATER

AT NFSS UPPER GROUNDWATER SYSTEM
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TABLE

1994 SAMPLING SUMMARY FOR

GROUNDWATER SURFACE WATER AND SEDIMENT

NIAGARA FALLS STORAGE SITE

WELL ID RADIOACTIVE METALS WATER QUALITY

SAMPLING LOCATION QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4

GROUNDWATER

OW4B
OW6B
OW7B
OW15B
OW17B
BO2W2OS

A42
A45
A50

SURFACE WATER

10

11

12

20

SEDIMENT

10

11

12

20

Q1 FIRSTQUARTER 1994

Q2 SECOND QUARTER 1994

Q3 THIRD QUARTER 1994

Q4 FOURTH QUARTER 1994

NFSSNFSTBLSXLSSUMMARY



TABLESAMPLING LOCATIONS AND ANALYTICAL METHODS AT NFSS PAGE JOFEXTERNAL GAMMA RADIATION AND AIR

ANALYTICAL ANALYTICAL ANALYTICAL ANALYTICAL SAMPLINGCATEGORY PARAMETER LEVEL TECHNIQUE METHOD LOCATIONS

IR

TABORA V1E8SUIERADIOLOGICAL TETLD EXTERNAL GAMMA RADIATION THERMOLUMINESCENCE NA 17 10 11 12 13 15 18RADIOLOGICAL AIR RADON222 TRACKETCH NA 21 23 24 28 29 32 36105 112 116 120 121 122 123

NFSSNFSMETHXLSAIR



TABLESAMPLING LOCATIONS AND ANALYTICAL METHODS AT NFSS PAGE OF3GROUNDWATER

ANALYTICAL ANALYTICAL ANALYTICAL ANALYTICAL SAMPLINGCATEGORY PARAMETER LEVEL TECHNIQUE METHOD LOCATIONSFIEHIMCSISURCNIE

CHEMICAL DISSOLVED OXYGEN II ELECTROMETRIC EPA 3601

EH II ELECTROMETRIC NA A42 A45 A50TURBIDITY II ELECTROMETRIC EPA 1801 OWLA OW4B OW6B OW7BTEMPERATURE II ELECTROMETRIC EPA 1701 OW15B OW17B B02W20SSPECIFIC CONDUCTIVITY II ELECTROMETRIC EPA 1201

PH II ELECTROMETRIC EPA 1500

RADIOACTIVE TOTAL URANIUM KPA ASTM D5 174 A42 A45 A50RADIUM226 ALPHA SPEC EPA 9031 OW4B OW6B OW7BQW15B OW17B BO2W2OS

CHEMICAL COPPER III ICPAES EPA 6010LEAD III GFAA EPA 7421VANADIUM III ICPAES EPA 6010TOTAL ORGANIC CARBON ILL PERSULFATE OXIDATION EPA 4151CALCIUM ILL 1CPAI3S EPA 6010POTASSIUM 111 ICPAES EPA 6010 A42 A45 A50MAGNESIUM III ICPAES EPA 6010 OW4B OW6B OW7BSULFATE III TURBIDIMETRIC EPA 3754 OW15B OW17B BO2W2OSCHLORIDE III ION CHROMATOGRAPHY EPA 3000SODIUM III ICPAES EPA 6010CARBONATE III TITRAMETRIC EPA 3101BICARBONATE III TITRAMETRIC EPA 3101NITRATEN III COLORIMETRIC EPA 3532TOTAL DISSOLVED SOLIDS III GRAVIMETRIC EPA 1601

NFSSNFSMETHXLSGW
II SI PU II IN II II SILT II II RU RU II II II



TABLESAMPLING LOCATIONS AND ANALYTICAL METHODS AT NFSS PAGE OFSURFACE WATER AND SEDIMENT

ANALYTICAL ANALYTICAL ANALYTICAL ANALYTICAL SAMPLINGCATEGORY PARAMETER LEVEL TECHNIQUE METHOD LOCATIONSFIELD MEASUREMENTSCHEMICAL DISSOLVED OXYGEN II ELECTROMETRIC EPA 3601SURFACE WATER EH II ELECTROMETRIC NATURBIDITY II ELECTROMETRIC EPA 1801 10 11 1220TEMPERATURE 11 ELECTRORNETRIC EPA 1701SPECIFIC CONDUCTIVITY II ELECTROMETRIC EPA 1201PH II ELECTROMETRIC EPA 1500

RADIOLOGICAL TOTAL URANIUM KPA TMAJESURFACE WATER RADIUM226 ALPHA SPEC EPA 9031 910111220RADIOLOGICAL TOTAL URANIUM KPA ASTM D5 174SEDIMENT THORIUM232 RADIUM226 ALPHA SPEC EPA 9011

THORIUM232 RADIUM226 ARE OBTAINED FROM SINGLE ANALYSIS

ASTM AMERICAN SOCIETY FOR TESTING AND MATERIALSEML ENVIRONMENTAL MEASUREMENTS LABORATORYEPA ENVIRONMENTAL PROTECTION AGENCYGFAA GRAPHITE FURNACE ATOMIC ADSORPTIONICPAES INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROPHOTOMETRYKPA KINETIC PHOSPHORESCENCE ANALYSISTETLD TISSUEEQUIVALENT THERMOLUMINESCENT DOSIMETERTMAE THERMO ANALYTICAL EBERLINENFSSNFSMETHXLSSW SD



TABLE

1994 EXTERNAL GAMMA RADIATION LEVELS

NIAGARA FALLS STORAGE SITE PAGE OF2

TETLD READINGS CORRECTED EXPOSURE

YEARLY MREM YEARLY MREM

PROPERTY 650 113

LINE 594 175

608 159

646 117

11 580 190

578 192

12 602 166

620 146

13 588 181

640 124

15 680 80

714 43

28 748 05

726 30

29 718 38

664 98

36 638 126

594 175

122 660 102

648 115

123 662 100

720 36

ONSITE 662 100

688 71

10 736 19

712 45

18 766 14

708 49

21 692 67

716 41

23 770 19

656 107

24 608 159

MISSING MISSING

NFSSNFSTLD94XLS



TABLE

1994 EXTERNAL GAMMARADIATION LEVELS

NIAGARA FALLS STORAGE SITE PAGE OF

STATION IEILDR CORRECTED EXPOSURE

YEARLY MREM YEARLY MREM

BACKGROUND 105 548 602

618 679

112 644 707

686 753

116 725

634 696

120 890 977

870 955

121 1000 1098

982 1078

TETLD EXPOSED DAYS 359

ICUATE

AVERAGE BACKGROUND 753

CORRECTED BACKGROUND YEAR 827

MREM 001 MSV

TETLD TISSUEEQUIVALENT THERMOLUMINESCENT DOSIMETER THERE ARE TWO TETLDS PER STATION

VALUE PRESENTED IS AVERAGE CHIP READING PER TETLD

CORRECTED EXPOSURE VALUES ARE TETLD READINGS CORRECTED FOR SHELTERABSORPTION FACTOR SA 108
TIME AND CORRECTED BACKGROUNDYEAR AND ARE PROJECTED TO ONEYEAR EXPOSURE 365 DAYS

CORRECTED EXPOSURE READING 108 65EXPOSED DAYS CORRECTED BACKGROUNDYEAR

EXAMPLE STATION 650108365359 827 113

AVERAGE BACKGROUND IS AN AVERAGE OF STATIONS 105 112 116 120 AND 121

CORRECTED BACKGROUNDYEAR 365EXPOSED DAYSAVERAGE BACKGROUND108

EXAMPLE 365359 75 108 827

NFSSNFSTLD94XLS



TABLE

1994 RADON AND THORON CONCENTRATIONS

NIAGARA FALLS STORAGE SITE

AVERAGE

MONITORING CONCENTRATIONS PCIIL

LOCATIOFIB 194494 494794 7941094 1094195

PROPERTY LINE 03 03 04 04

03 03 04 03
11 03 03 04 03
12 03 03 04 03
13 03 03 04 04

15 03 03 04 Q3
28 03 03 04 03
29 03 03 Q4 03
36 03 04 Q4 Q3
122 Q3 Q3 Q4 Q3
123 03 03 Q4 03

QUALITY CONTROL 32 Q3 03 03

ONSITE 03 Q3 04 Q3
10 03 03 Q4 04

18 Q3 Q3 Q4 03
21 03 03 04 Q3
23 03 Q3 05 03
24 03 03 04 03

BACKGROUND 105 Q3 03 05 Q3
112 03 Q3 04 03

116 03 Q3 04 03

120 03 03 03 03
121 03 04 Q4 03

1994 RADON AND THORON GAS CONCENTRATIONS WERE MEASURED WITH TYPE DETECTORS

THESE DETECTORS MEASURE THE COMBINED CONCENTRATION OF RADON AND THORON AIR

HISTORICALLY THORON HAS NOT BEEN DETECTED AT NFSS

LOCATION 32 IS THE QUALITY CONTROL FOR LOCATION 12

INDICATES DETECTION LIMIT

PCI 0037 BECQUEREL

NFSSNFSRDNTHXLS



TABLE

1994 RADON FLUX MONITORING RESULTS

NIAGARA FALLS STORAGE SITE PAGE OF

SPRING FALL SPRING FALL

SAMPLE ID RADON FLUX RADON FLUX SAMPLE ID RADON FLUX RADON FLUX

PCIM PCIM PCIM PCIRN

202RFOO1 OO7 202RF046 O12
202RF002 005 001 009 001 202RF047 009 001 002 001
202RF003 008 001 001 001 202RF048 008 001 001 001
202RF004 006 001 001 202RF049 007 001 002 001
202RF005 012 202RF050 011 001 002 001
202RF006 016 001 001 202RF051 01 001 001
202RF007 007 001 001 001 202RF052 009 001 001 001
202RF008 006 001 001 202RF053 017 001 002 001
202RF009 007 001 001 202RF054 012 001 002 001
202RF010 015 001 003 001 202RF055 016 001 001 001
202REOIL 016 001 202RF056 017001 001001
202RF012 013001 0001 202RF057 013001 0001
202RF013 025 001 001 001 202RF058 006 001 001 001
202RF014 017 001 002 001 202RF059 008 001 001
202REOLS 019001 0001 202RF060 007001 001001
202RF016 017001 001001 202RF061 009001 0001
202RF017 011 001 001 202RF062 011 001 001 001
202RF018 005 001 001 001 202RF063 006 001 002 001
202RF019 011 001 0001 202RF064 007001 001001
202RF020 012001 001001 202RF065 008001 0001
202RF021 008 001 002 001 202RF066 016 001 001
202RF022 021 001 001 001 202RF067 025 001 001

202RF023 018 001 001 001 202RF068 025 001 001 001

202RF024 01 001 001 001 202RF069 016 001 001
202RF025 019 001 001 001 202RF070 011 001 002 001
202RF026 013001 0001 202RF071 015001 003001
202RF027 009 001 002 001 202RF072 011 001 001

202RF028 01 001 002 001 202RF073 027 001 005 001
202RF029 028 001 001 202RF074 015 001 001 001
202RF030 01001 0001 202RF075 016001 001001
202RF031 015 001 002 001 202RF076 018001 BOI 001
202RF032 015 001 001 001 202RF077 016 001 002 001
202RF033 011 001 001 001 202RF078 017 001 001 001
202RF034 007 001 001 202RF079 013 001 002 001
202RF035 021 001 002 001 202RF080 019 001 001 001

202RF036 012001 0001 202RF081 008001 001 001
202RF037 02 001 001 001 202RF082 03 001 001 001

202RF038 009 001 001 001 202RF083 014 001 001

202RF039 007 001 001 001 202RF084 012 001 001 001

202RF040 008 001 001 202RF085 013 001 001 001

202RF041 012 001 001 001 202RF086 017 001 001 001

202RJF042 01 001 002 001 202RF087 02 001 001 001

202RF043 016001 0001 202RF088 01001 001001
202RF044 021 001 001 001 202RF089 023 001 001 001

NFSSNFSRDFXXLSRDNTX



TABLE

1994 RADON FLUX MONITORING RESULTS

NIAGARA FALLS STORAGE SITE PAGE OF

SPRING FALL SPRING FALL

SAMPLE ID RADON FLUX RADON FLUX SAMPLE ID RADON FLUX RADON FLUX

PCIIM PCIRN IS PCIRN IS PCIM

202RF045 004 001 001 001 202RF090 009 001 001

202RF091 027 001 003 001 202RF136 014 001 001 001

202RF092 014 002 202RF137 012 001 001
202RF093 01 001 001 001 202RF138 009 001 001 001

202RF094 012001 0001 202RF139 013001 001001
202RF095 015001 001001 202RF140 012001 0001
202RF096 009001 001001 202RF141 015001 0001
202RJF097 009 001 001 001 202RF142 016 001 001

202RF098 015001 0001 202RF143 016001 0001
202RF099 015 001 001 001 202RF144 015 001 001 001

202REIQO 019 001 001 001 202RF145 008 001 001 001

202RELOL 015001 0001 202RF146 025001 001001

202RF102 009001 001001 202RF147 011001 002001

202RF103 013001 0001 202RF148 034001 0001
202RF104 013001 0001 202RF149 017001 0001
202RELOS 021 001 003 001 202REISO 022 001 001 001

202RF106 011001 0001 202REISI 01 001 001 001
202RE107 013 001 003 001 202RE152 016 001 001

202RE108 013 001 003 001 202RE153 006 001 003 001

202RE109 012 001 001 001 202RE154 007 001 001 001

202RELB 01S001 001001 202REISS 017001 001001

202REILL 021001 001001 202RF156 016001 0001
202RE112 016001 001001 202RF157 012001 001001

202REI 13 013 001 001 001 202RE158 013 001 001 001

202REI 14 01 001 002 001 202RE159 011 001 001 001

202REI 15 007 001 004 001 202RE160 012 001 001

202RE116 009001 0001 202RF161 009001 001001

202REI 17 017 001 003 001 202RE162 013 001 001

202REI 18 008 001 005 001 202RE163 011 001 001

202RE119 011001 0001 202RE164 016001 0001
202RE120 007001 0001 202RE165 015001 0001
202RF121 017001 002001 202RE166 016001 001001
202RF122 014001 001001 202RE167 019001 0001

202RF123 006 001 002 001 202RF168 021 001 002 001

202RF124 03 001 001 001 202RF169 012 001 001 001

202RE125 019 001 0001 001 202RF170 015 001 001 001

202RE126 012 001 001 001 202RF171 007 001 001 001

202RF127 014001 001 001 202RF172 012 001 007 001
202RF128 007 001 001 001 202RE173 012 001 002 001

202RE129 01 001 001 001 202RE174 012001 004 001

202RE130 008 001 001 202RE175 023 001 001

202RF131 014001 001001 202RE176 007001 002001

202RE132 011 001 0001 202RE177 012001 002 001
202RE133 007001 0001 202RE178 011 001 002001
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TABLE

1994 RADON FLUX MONITORING RESULTS

NIAGARA FALLS STORAGE SITE PAGE3OF3

SPRING FALL SPRING FALL

SAMPLE ID RADON FLUX RADON FLUX SAMPLE ID RADON FLUX RADON FLUX

PCLM PCIIM PCIIM PCIIM

202RF134 008 001 001 001 202RF179 017 001 002 002
202RF135 011 001 002 001 202RF180 007 001 002 001
QC SAMPLES

202RF010 015 001 003 001 202RF100 019 001 001 001
202RF020 012001 0001 202RELB 015001 001001
202RF030 009 001 001 202RF120 006 001 001 001
202RF040 009 001 001 001 202RF130 009 001 001 001
202RF050 011 001 001 001 202RF140 011 001 002 001
202RF060 008 001 001 202REISO 02 001 001 001
202RF070 01 001 001 001 202RF160 011 001 001
202RE080 019001 001001 202RE170 014001 0001
202RE090 01 001 001 001 202RE180 007 001 001

NFSSNFSRDFXXLSRDN
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TABLE

1994 SURFACE WATER ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS

NIAGARA FALLS STORAGE SITE

DOE DERIVED

SAMPLING DATE RESULT RADIOLOGICAL BNI CONCENTRATION

CD
LOCATION COLLECTED ANALYTE PCIIL ERROR FLAG GUIDE PCIIL

060694 TOTAL URANIUM 39 041 600

10 060694 TOTAL URANIUM 63 065 600

11 060694 RADIUM226 16 068 100

060694 TOTAL URANIUM 75 088 600

12 060694 TOTAL URANIUM 55 056 600

20 060694 RADIUM226 16 12 100

060694 TOTAL URANIUM 095 009 600

ERRORS QUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED THE DETECTION LIMIT IS REPORTED

REPORTED AS AN ESTIMATED VALUE

RESULT REJECTED BASED ON QUALITY CONTROL CONSIDERATIONS ANALYTE MAY OR MAY NOT BE PRESENT

IN THE SAMPLE

ACTUAL VALUE REPORTED NO FLAG ALSO INDICATES ACTUAL VALUE REPORTED

THERE ARE NO NEW YORK WATER QUALITY REGULATIONS ESTABLISHED FOR RADIOLOGICAL PARAMETERS

CURRENT FEDERAL STANDARDS SAFE DRINKING WATERACT MAXIMUM CONTAMINANT LEVELS EXIST ONLY FOR

COMBINED CONCENTRATIONS OF RADIUM226 AND RADIUM228 PCIIL

DOE DERIVED CONCENTRATION GUIDE FOR WATER

NFSSNFSTBLSXLSSW RAD
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TABLE

1994 SEDIMENT ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS

NIAGARA FALLS STORAGE SITE

SAMPLING DATE RESULT RADIOLOGICAL BNI CLEANUP CRITERIA

LOCATION COLLECTED ANALYTE PCILG ERROR FLAG PCIG

060694 RADIUM226 13 028

10 060694 RADIUM226 11 02

11 060694 RADIUM226 17 024

12 060694 RADIUM226 084 012

20 060694 RADIUM226 095 027

ERRORS QUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED THE DETECTION LIMIT IS REPORTED

REPORTED AS AN ESTIMATED VALUE

RESULT REJECTED BASED ON QUALITY CONTROL CONSIDERATIONS ANALYTE MAY OR MAY NOT BE PRESENT

IN THE SAMPLE

ACTUAL VALUE REPORTED NO FLAG ALSO INDICATES ACTUAL VALUE REPORTED

DOE SOIL CLEANUP CRITERIA AVERAGED OVER TOPMOST 15 CM IN OF SOIL BECAUSE THERE ARE NO STANDARDS

RADIOACTIVE CONSTITUENTS IN SEDIMENT THIS SOIL VALUE IS USED TO PROVIDE CONSERVATIVE BASIS

FOR COMPARISON OF SEDIMENT RESULTS

NFSSNFSTBLSXLSSD RAD



TABLE1994 FIELD PARAMETER SUMMARYNIAGARA FALLS STORAGE SITE

SAMPLING DATE TIME TEMP PH SPEC COND DO EH TURBIDITY PURGE DISCHARGELOCATION COLLECTED MSCM MGL MV NTU VOLUMES GPMGROUNDWATER SHALLOW WELLSOWIA 061094 1259 117 850 209 457 46 12 008OW4B 060894 1510 107 709 1820 226 107 75 21 008OW6B 060994 0830 113 719 211 684 280 09 008OW7B 060994 1447 120 774 205 55 204 16 008OW15B 060994 1005 128 759 1740 682 155 008OW17B 060794 1350 108 762 1592 783 161 13 008

A42 060994 1623 111 688 1360 594 115 36 46 008

A45 060994 1018 1001 683 221 163 16 26 26 008ASO 060794 1S3S 122 7SO 18S2 709 113 IS 08 008B02W205 060794 1430 132 743 1262 421 1S7 27 008SURFACE WATER 060694 1700 224 766 1816

10 060694 1640 227 832 1614

11 060694 1620 228 838 1194

12 060694 1532 225 829 0988

20 060694 1510 81 770 0498

PURGE VOLUMES GALLONS PURGED ONE PURGE VOLUME

INDICATES PARAMETER NOT MEASURED
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TABLE

1994 GROUNDWATER QUALITY ANALYTICAL RESULTS

NIAGARA FALLS STORAGE SITE

DATA DETECTION RELATED REGULATIONS

SAMPLING DATE RESULT QUALIFIERS LIMIT FEDERAL STATE

LOCATION COLLECTED ANALYTE MGLL BNI LAB MGFL MGLL INGL
OW17B 061394 BICARBONATE 420 10 NE NE
FILTERED 061394 CALCIUM SOLUBLE 96 0022 NE NE

061394 CARBONATE 10 10 NE NE
061394 CHLORIDE 15 12 NE NE
061394 MAGNESIUM SOLUBLE 158 0025 NE NE
061394 NITRATE AS 002 002 10 NE
061394 POTASSIUM SOLUBLE 208 0820 NE NE
061394 SODIUM SOLUBLE 736 0028 NE 20

061394 SULFATE 450 125 NE NE

061394 TOTAL DISSOLVED SOLIDS 1170 NE NE
061394 TOTAL ORGANIC CARBON 16 05 NE NE

A42 060994 BICARBONATE 500 10 NE NE
FILTERED 060994 CALCIUM SOLUBLE 145 0060 NE NE

060994 CARBONATE 10 10 NE NE
060994 CHLORIDE 149 05 NE NE
060994 MAGNESIUM SOLUBLE 631 0072 NE NE
060994 POTASSIUM SOLUBLE 298 0887 NE NE
060994 SODIUM SOLUBLE 432 0039 NE 20

060994 SULFATE 450 25 NE NE

060994 TOTAL DISSOLVED SOLIDS 995 NE NE
060994 TOTAL ORGANIC CARBON 24 UJ 05 NE NE

B02W205 060794 TOTAL ORGANIC CARBON 29 05 NE NE

BECHTEL NATIONAL INC AND LABORATORY DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED THE DETECTION LIMIT IS REPORTED

REPORTED AS AN ESTIMATED VALUE

RESULT REJECTED BASED ON QUALITY CONTROL CONSIDERATIONS ANALYTE MAY OR MAY NOT BE PRESENT

IN THE SAMPLE

ACTUAL VALUE REPORTED NO FLAG ALSO INDICATES ACTUAL VALUE REPORTED

REGULATIONS PRESENTED PERTAIN TO DRINKING WATER QUALITY AND ARE LISTED FOR COMPARISON ONLY
NO DRINKING WATER SUPPLY IS OBTAINED FROM GROUNDWATER AT NFSS NE NOT ESTABLISHED

SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS FROM EPA DRINKING

WATER REGULATIONS AND HEALTH ADVISORIES MAY 1994
NYSDEC WATER QUALITY REGULATIONS NYCRR CHAPTER SUBCHAPTER PART 703 JANUARY 1994
OR NYSDEC TAGM JANUARY 1994
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TABLE 10

1994 GROUNDWATER ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS

NIAGARA FALLS STORAGE SITE

DOE DERIVED

SAMPLING DATE RESULT RADIOLOGICAL BNI CONCENTRATION

CD
LOCATION COLLECTED ANALYTE PCIIL ERROR FLAG GUIDE PCIIL

OW4B 060894 RADIUM226 028 017 100

060894 TOTAL URANIUM 20 24 600

OW6B 060994 RADIUM226 021 014 100

060994 TOTAL URANIUM 185 19 600

OW7B 061394 RADIUM226 028 018 100

061394 TOTAL URANIUM 104 13 600

OW15B 061394 TOTAL URANIUM 81 095 600

OW17B 061394 RADIUM226 03 017 100

061394 TOTAL URANIUM 57 058 600

BO2W2OS 060794 RADIUM226 034 021 100

060794 TOTAL URANIUM 66 068 600

A42 060994 RADIUM226 032 021 100

060994 TOTAL URANIUM 429 51 600

A45 060994 RADIUM226 021 015 100

060994 TOTAL URANIUM 364 43 600

ASO 060894 RADIUM226 03 019 100

060894 TOTAL URANIUM 112 14 600

ERRORS QUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED THE DETECTION LIMIT IS REPORTED

REPORTED AS AN ESTIMATED VALUE

RESULT REJECTED BASED ON QUALITY CONTROL CONSIDERATIONS ANALYTE MAY OR MAY NOT BE

PRESENT IN THE SAMPLE

ACTUAL VALUE REPORTED NO FLAG ALSO INDICATES ACTUAL VALUE REPORTED

THERE ARE NO NEWYORK WATER QUALITY REGULATIONS ESTABLISHED FOR RADIOLOGICAL PARAMETERS

CURRENT FEDERAL STANDARDS SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS EXIST ONLY FOR

COMBINED CONCENTRATIONS OF RADIUM226 AND RADIUM228 PCIIL

DOE DERIVED CONCENTRATION GUIDE FOR WATER
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TABLE 11

1994 GROUNDWATER ANALYTICAL RESULTS METALS

NIAGARA FALLS STORAGE SITE

DETECTION RELATED REGULATIONS

SAMPLING DATE RESULT BNI LABORATORY LIMIT FEDERAL STATE

LOCATION COLLECTED ANALYTE FLAG FLAG JGLL JGL JGLL

OW4B 060894 COPPCR TOTAL 93 33 1300 200

060894 LEAD TOTAL 09 08 15 25

OW6B 060994 COPPER TOTAL 206 33 1300 200

060994 VANADIUM TOTAL 451 36 NE NE

OW7B 061394 VANADIUM TOTAL 447 74 NE NE

OW15B 061394 VANADIUM TOTAL 298 74 NE NE

OW17B 061394 VANADIUM TOTAL 307 74 NE NE

A45 060994 COPPER TOTAL 48 33 1300 200

060994 VANADIUM TOTAL 534 36 NE NE

ASO 060894 COPPER TOTAL 78 33 1300 200

060894 LEAD TOTAL 12 08 15 25

BO2W2OS 060794 COPPER TOTAL 62 33 1300 200

BECHTEL NATIONAL INC AND LABORATORY DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED THE DETECTION LIMIT IS REPORTED

REPORTED AS AN ESTIMATED VALUE

RESULT REJECTED BASED ON QUALITY CONTROL CONSIDERATIONS ANALYTE MAY OR MAY NOT BE PRESENT

IN THE SAMPLE

ACTUAL VALUE REPORTED NO FLAG ALSO INDICATES ACTUAL VALUE REPORTED

REGULATIONS PRESENTED PERTAIN TO DRINKING WATER QUALITY AND ARE LISTED FOR COMPARISON ONLY

NO DRINKING WATER SUPPLY IS OBTAINED FROM GROUNDWATER AT NESS NE NOT ESTABLISHED

SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS FROM EPA DRINKING

WATER REGULATIONS AND HEALTH ADVISORIES MAY 1994

NYSDEC WATER QUALITY REGULATIONS NYCRR CHAPTER SUBCHAPTER PART 703 JANUARY 1994

OR NYSDEC TAGM JANUARY 1994
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