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NIAGARA FALLS STORAGE SITE 1995 ENVIRONMENTAL SURVEIU
INFORMATION

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

MEMORANDUMFOR THE NIAGARA FALLS STORAGE SITE NFSS LOCATED IN LEWISTON NEWYORK

THIS SITE IS CURRENTLY MANAGED BY THE 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 GAMMA EXPOSURE RATE MEASUREMENTS QUARTERLY RADIOLOGICAL ANALYSIS OF

ATMOSPHERIC RADON AND THORON CONCENTRATIONS AND RADONFLUX FROM THE WASTE CONTAINMENT

STRUCTURE THE ENVIRONMENTAL SURVEILLANCE MEMORANDUMIDERTIFIES SAMPLING LOCATIONS

MONITORING PARAMETERS AND SUMMAIY OF ASSOCIATED ANALYTICAL RESULTS

RESULTS FROM THE 1995 ENVIRONMENTAL SURVEILLANCE ARE GENERALLY SIMILAR TO MEASUREMENTS

TAKEN IN PAST YEARS AND INDICATE THAT AVERAGE CONCENTRATIONS OF RADIOISOTOPES AND METALS HRE

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

44 14

44



142614

CONTAINED WITHIN THE MEMORANDUMARE ESTIMATES OF THE POTENTIAL PUBLIC EXPOSURE TO

RADIOACTIVITY PRESENT AT NFSS BASED ON THE 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

MEMORANDUMOR 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

DEPARTMENT OF ENERGY

BOX 2001

OAK RIDGE TN 378318723

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
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DATE JUNO 1996
JOB 14301

FUSRAP TECHNICAL MEMORANDUM

TO JASON DERBY ENVIRONMENTAL SCIENTIST FSRD

FROM JAMES MCCAGUE PROJECT ENGINEERING MANAGER FUSRAP

SUBJECT ENVIRONMENTAL SURVEILLANCE RESULTS FOR 1995 FOR THE NIAGARA FALLS STORAGE SITE

JPREPARED
BY

PROJECZ MANAGER

I4
SUMMARY

THIS MEMORANDUMPRESENTS AND INTERPRETS ANALYTICAL RESULTS AND MEASUREMENTSOBTAINED AS PART

OF THE 1995 ENVIRONMENTAL SURVEILLANCE PROGRAM FOR THE NIAGARA FALLS STORAGE SITE NFSS UNDER

THE FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM FUSRAP 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 1995 SURVEILLANCE PROGRAM AT

NFSS INDICATE THAT APPLICABLE US DEPARTMENT OF ENERGY DOE GUIDELINES WERE NOT EXCEEDED

FOR ANY MEASURED PARAMETER OR FOR ANY DOSE CALCULATED FOR POTENTIALLY EXPOSED MEMBERS OF THE

GENERAL PUBLIC

10 INTRODUCTION

NFSS IS LOCATED IN THE TOWNSHIP OF LEWISTON AND PORTER IN NORTHWEST NEWYORK STATE 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 MODEMDISPOSAL INC ON THE EAST AND SOUTH AND NIAGARA MOHAWK POWER

CORPORATION RIGHTOFWAY ON THE WEST THE NEAREST RESIDENTIAL AREAS ARE APPROXIMATELY 11 KM

SOUTHWEST OF THE SITE THE RESIDENCES ARE PRIMARILY SINGLEFAMILY DWELLINGS

THE SITE PRESENTLY CONSISTS OF APPROXIMATELY 77 HA ALL ONSITE AND OFFSITE AREAS OF RESIDUAL

RADIOACTIVITY ABOVECURRENT DOEGUIDELINES WERE REMEDIATED BETWEEN 1955 AND 1992 MATERIALS

GENERATED DURING REMEDIAL ACTIONS APPROXIMATELY 195000 IN ARE ENCAPSULATED WITHIN THE

WCS SPECIFICALLY DESIGNED TO PROVIDE LONGTERM STORAGE OF THE MATERIAL THE SITE WAS

RESURVEYED AND FENCED IN 1992

E5RNF59SDOC
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FROM 1944 TO 1954 PORTIONS OF THE SITE WERE USED FOR RECEIPT AND STORAGE OR SHIPMENT OF

RADIOACTIVE WASTES THESE WASTES WERE PRIMARILY PITCHBLENDE RESIDUES FROM URANIUM PROCESSING

OPERATIONS CONDUCTED AT OTHER SITES FROM 1953 TO 1959 AND 1965 TO 1971 THE SITE WAS USED AS

BORON 10 ISOTOPE SEPARATION PLANT BASED ON THE PROCESS AND THE TYPICAL RAWMATERIALS USED NO

POTENTIAL CONTAMINANTS OF CONCERN HAVE BEEN IDENTIFIED FROM THIS PROCESS

RESIDUES STORED IN THE WCSORIGINATED FROM SITES OTHER THAN NFSS THE WCSALSO CONTAINS

CONTAMINATED RUBBLE URANIUM METAL BILLETS COMBUSTIBLES STORED IN WOODENCRATES PROCESSING

WASTES STORED IN DRUMS AND CONTAMINATED SOILS AND WASTES EXCAVATED FROM ONSITE AND OFFSITE

AREAS

11 MONITORED CONSTITUENTS

THE KEY ELEMENTS OF THE 1995 ENVIRONMENTAL SURVEILLANCE PROGRAM AT NFSS WERE AS FOLLOWS

MEASUREMENTOF EXTERNAL GAMMARADIATION

MEASUREMENT OF RADON GAS CONCENTRATIONS IN AIR COMBINED CONTRIBUTIONS FROM

RADON220 AND RADON222 SEE NOTE BELOW

MONITORING OF RADON222 FLUX RATE OF RADON222 EMISSION FROM THE STORAGE PILES

SAMPLING AND ANALYSES OF SURFACE WATER FOR RADIOACTIVE CONSTITUENTS TOTAL URANIUM

AND RADIUM226

SAMPLING AND ANALYSES OF STREAMBED SEDIMENTS FOR RADIOACTIVE CONSTITUENTS TOTAL

URANIUM THORIUM232 AND RADIUM226

SAMPLING AND ANALYSES OF GROUNDWATER FOR RADIOACTIVE CONSTITUENTS TOTAL URANIUM

AND RADIUM226 METALS TOTAL ORGANIC CARBON TOC AND WATER QUALITY PARAMETERS

NOTE RADON GAS CONSISTS OF TWO ISOTOPES RADON220 AND RADON222 RADON220 TRADITIONALLY

REFERRED TO AS THORON IS THE IMMEDIATE DECAY PRODUCT OF RADIUM224 ORIGINATING FROM

TBORIUM232 RADON222 IS THE IMMEDIATE DECAY PRODUCT OF RADIUM226 ORIGINATING FROM

URANIUM238 IN THIS DOCUMENT RADON220 AND RADON222 WILL BE REFERREDTO AS RADON GAS UNLESS

ISOTOPIC SPECIFICITY IS REQUIRED BASED ON THE RADIOACTIVE CONSTITUENTS IN THE WASTES CONTAINED IN

THC WCSIT IS UNLIKELY THAT RADON220 WOULD BE EMITTED FROM THE WCS IT IS HOWEVER POSSIBLE

THAT RADON222 WOULD BE EMITTED

12 UNIT CONVERSIONS

TII

TBC FOLLOWING TABLES PROVIDE THE UNITS OF MEASUREMENT AND APPROPRIATE ABBREVIATIONS USED IN

TWIS ENT2 COI UNITS FORRADIC ARE USED THIS DOCUMENT BECAUSE THE

TIC BL GUIDELINES ARE GETIERAFLY
IN THESE TERMS SYST JNTERNATIONALE

SI UNITS OF MEASUREMENT ARE USED IN THE DISCUSSION OF AL LOTHERPERAMETERS UNITCONVERSIONS

YWILL BE PROVIDED IN THE TEXT ONLY FOR WATER LEVEL INFORMATION

IT
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UNITS OF MEASUREMENT AND CONVERSION FACTORS RADIOAVTIVITY

PARAMETER CONVENTIONAL UNITS SI UNITS CONVERSION FACTOR

MILLIREM MRCM MILLISIEVERT MSV MREM 001 MSV

ACTIVITY PICOCURIE PCI BECQUEREL BQ PCI 0037 BQ

UNITS OF MEASUREMENTAND CONVERSION FACTORS MASS LENGTH AREA AND VOLUME

PARAMETER SI UNITS ENGLISH UNITS CONVERSION FACTOR

GRAM OUNCE OZ 0035 OZ

KILOGRAM KG POUND IB KG 22046 LB

LENGTH CENTIMETER CM INCH IN CM 0394 IN

METER IN FOOT FI M3281 FT

KILOMETER KIN MILE MI KINO621 MI

AREA HECTARE HA ACRE HA 247 ACRES

VOLUME MILLILITER ML FLUID OUNCE FI OZ ML 00338 II OZ

LITER GALLON GAL 0264 GAL

CUBIC METER IN CUBIC YARD YD IN 1307 YD

20 REGULATORY GUIDELINES

THE PRIMARY REGULATORY GUIDELINES THAT AFFECT ACTIVITIES AT FUSRAP SITES ARE FOUND IN DOE

ORDERS FEDERAL STATUTES FEDERAL REGULATIONS AND STATE REGULATIONS DOE ORDERS 5400 SERIES AND

58202A WERE APPLICABLE TO ALL FUSRAP SITES IN 1995 WHILE THE APPLICABILITY OF OTHER FEDERAL

AND STATE REGULATIONS VARIES FROM SITE TO SITE REGULATORY CRITERIA THAT WERE USED TO EVALUATE THE

RESULTS OF THE 1995 ENVIRONMENTAL SURVEILLANCE PROGRAMAT NFSS ARE SUMMARIZED BELOW

CATEGORIZED BY APPLICABLE MEDIUM AND PARAMETER

EXTERUAL GAMMARADIATION AND AIR GAS AND AIRBORNE PARTIENLATES

APPLICABLE REGULATORY CRITERIA FOR EVALUATING THE CALCULATED MAXIMUM DOSES FROM EXTERNAL

GAMMA RADIATION AND INHALATION OF RADIOACTIVE PARTICULATES AND THE MEASURED CONCENTRATIONS OF

RADON GAS ARE AS FOLLOWS

DOE ORDER54005

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 EFFECTIVE

DOSE EQUIVALENT ABOVE BACKGROUND IN YEAR FROMALL SOURCES IS SPECIFIED IN THIS ORDER

EXTERNAL GAMMARADIATION DOSE AND THE CALCULATED DOSES FROM AIRBORNE PARTICULATE

RELEASES ARE INCLUDED IN THE CALCULATION OF THE EFFECTIVE DOSE EQUIVALENT TOTAL DOE LIMITS

FOR RADON CONCENTRATIONS IN AIR ARE ALSO PRESENTED IN THIS ORDER THE LIMITS FOR RADON220
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AND RADON222 CONCENTRATIONS IN AIR ARE BOTH 30 PCIL ABOVE BACKGROURI CONCENTRATIONS

IF BOTH ISOTOPES ARE PRESENT THE SUM OF THE RATIOS OF THE CONCENTRATION OF EACH ISOTOPE TO

THE ALLOWABLE LIMIT MUST BE LESS THAN ONE ONLY RADON222 IS CONTAMINANT OF CONCERN AT

NFSS

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

NESHAPS WHICH IS APPLICABLE AT NFSS COMPLIANCE WITH SUBPART FOR NONRADON

RADIOACTIVE CONSTITUENTS IS VERIFIED BY APPLYING THE EPAAPPROVED CAP88PC MODEL

EPA 1992A COMPLIANCE WITH SUBPART IS VERIFIED BY ANNUAL MONITORING OF THE PILES

FOR RADON222 FLUX

SUMMARY OF RADIOLOGICAL STANDARDS AND GUIDELINES

EXTERNAL GAMMA RADIATION AND AIR

FEDERAL STANDARD

RADIOACTIVE PARAMETER DOE ORDER 54005 OR GUIDELINE

RADON222 FLUX
20 PCIM

RADON222
30 PCIL 4PCILC

RADIONUCLIDE EMISSIONS
10 INREMLYR 10 MREMYR

AIRBORNE PARTICULATES AND RADIOACTIVE GASES

EXCLUDING RADON220 AND RADON222

EFFECTIVE DOSE EQUIVALENT
100 MREMYR

TOTAL CONTRIBUTION FROM ALL SOURCES

GUKLBVSPROVIDTDBL THE DOE ORDEREWABOVE BACAGRMMD CONCENTRATIONS ZPOSUT ROTA

FEDERAL EPA STANDARDFRAN 40 CFR PART 61

EPA ACTION LEVEL FAR RADON CONCENTRATION IN HOMEZ REFERENCEEPA 400R920L

CONTRIBUTING SOURCESAT NFSS CONSIST OFEXTERNAL ZAMMA RADIATION EXPOSURE RADLONUCLIDE EMISSIONS LISTED ABOVE AND INGESTED

RODIONUCLIDES IN WATERANDSOILSEDIMENT LISTED IN THE FOLLOWING TABLE

NO EXI STING STANDARD

SURFACE WATER SEDIMENT AND GROUNDWATER RAULLOACTLVE PARAMETEN

APPLICABLE REGULATORY CRITERIA FOR EVALUATING THE MEASURED CONCENTRATIONS OF RADIONUCLIDES

SEDIMENT SURFACE WATER AND GROUNDWATER AT NFSS ARE AS FOLLOWS

DOE ORDER54005

THE ENVIRONMENTAL SURVEILLANCE PROGRAMDOES NOT INCLUDE ANALYSIS OF ONSITE SOILS

HOWEVER BECAUSE THERE ARE NO STANDARDS FOR SEDIMENT THE RESIDUAL SOIL CLEANUP CRITERIA

SPECIFIED IN DOE ORDER 54005 ARE USED TO PROVIDE BASIS FOR EVALUATION OF THE

AN RESULTS IN SEDINENT THE SOIL GUIDELINES ARE HEALTHBASED VALUES THAT ARE

BASED ON FUTURE USE SCENARIOS SUCH AS FARMING AND GRAZING LIVESTOCK
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DOE ORDER 54005 STATES THAT THE GUIDELINE FOR RESIDUAL CONCENTRATIONS OF RADIUM226

AND THORIUM232 IN SOIL IS PCIG ABOVE BACKGROUNDBASED ON AN AVERAGE OF THE FIRST

15 CM OF SOIL BELOW THE SURFACE THE NFSS PROPOSED SITESPECIFIC DOE SOIL CLEANUP

CRITERION FOR TOTAL URANIUM IS 90 PCIG ABOVE BACKGROUND FOR MIXTURCS OF RADIONUCLIDES

THE ORDER PRESCRIBES THAT THE DATA BE EVALUATED BY THE SUMOFTHERATIOS BY THIS METHOD

THE ABOVEBACKGROUNDCONCENTRATION OF EACH OF THE RADIOISOTOPES IS DIVIDED BY THE

RESPECTIVE CRITERION AND THE RATIOS ARE SUMMED IF THE RESULT IS GREATER THAN THE

MIXTURE OF RADIONUCLIDES FAILS THE SUMOFTHERATIOS TEST AND IS CONSIDERED TO EXCEED THE

SOIL GUIDELINES

DOE DERIVED CONCENTRATION GUIDES DCGS FOR WATERWHICH ARE ALSO PRESENTED IN THIS

ORDER ARE USED TO EVALUATE ANALYTICAL DATA FOR GROUNDWATER AT NFSS AND ARE CALLED OUT IN

THE APPROPRIATE DATA TABLES WITHIN THIS REPORT THE DCG FOR EACH RADIONUCLIDE REPRESENTS

THE CONCENTRATION THAT WOULD RESULT IN DOSE OF 100 MREMDURING YEAR CONSERVATIVELY

CALCULATED FOR CONTINUOUS EXPOSURE CONDITIONS

SUMMARY OF RADIOLOGICAL STANDARDS AND GUIDELINES WATER AND SEDIMENT

RADIOACTIVE DOE DCG DOE SOIL CLEANUP

PARAMETER FOR WATER CRITERION
CA

TOTAL URANIUM 600 PCIL 90 PCIG

THORIUNI232 NA PCIG

RADIUM226 100 PCIL 5PCIG

DOEDQRIWDCONCENIRATIOFL GUIDE DOE 54005

NODRINAINZ LUE RI COMWIFRWIOEII ABOIW BACKGROUND

ABOVE MCKGROUDCOEICENFLATLAFLIN SOIL MRAGED OVER DUE 13CM QISOIL

THERE ARE NO STANDARDSFORSEDIMENT THE REFORE THE DOE RESLDOJ RADIAN ANDTHORIUM AND PROPOSED SILT SPECUIC

URANIUM SOIL CLEANUP CRITERIA ARE USED TO PROVIDE BASIS FOR EIALUATLA OFANALYTICAL RESULTS FOR SEDIMENT IF

MIXTUR OFTHE RADIONUCLIDES IS PRESENT THEN THE SUMOF THE RATIOS OFTHE CONCENTRATION OFEACH ISOTOPE TO THE

ALLOWABLE LIMIT MUST BE LESS THAN ONE

THIS GUIDELINE APPLIESFOR TOTAL URANIUM IN NATURAL ISOTOPIC ABUNDANCE

NA NOT ANALJCED IN HATER SNIDER THE NFSSEWIRONMENTALWVELLL

GROUNDWATER CHEMKAL PARAMETERS

ALTHOUGH THE GROUNDWATER AT NFSS DOES NOT PROVIDE PUBLIC DRINKING WATER SUPPLY STATE AND

FEDERAL STANDARDS FOR DRINKING WATER ARE USED IN THIS DOCUMENT AS DETAILED BELOW TO PROVIDE

CONSERVATIRE BASIS FOR COMPARISON OF CHEMICAL ANALYTICAL RESULTS

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

SYSTEM AND THE DEVELOPMENT OF DRINKING WATER QUALITY STANDARDS THESE REGULATIONS

FOUND IN 4OC6DE FEDERAL REGULATIONS CFR PART 141 SET MAXIMUM PERMISSIBLE

IE5RNFS9S DOC
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THE MAXIMUM CONTAMINANT LEVEL MCL FOR EACH EPA DRINKING WATERREGULATIONS AND

HEALTH ADVISORIES EPA 1994

NEWYORK STATE DEPARTMENT OF ENVIRONM CONSERVATION NYSDEC WATER QUALITY

REGULATIONS

NYSDEC HAS ADOPTED THE FEDERAL SDWASTANDARDS INTO ITS OWNREGULATIONS IN

TITLE NEWYORK CODES RULES AND REGULATIONS NYCRR PARTS 700705 WATER

QUALITY REGULATIONS FOR SURFACE AND GROUNDWATER NYSDEC 1994A IN ADDITION

NYSDEC HAS INDEPENDENTLY ESTABLISHED MORE STRINGENT STANDARDS FOR SOME CONSTITUENTS

THE STATE OF NEWYORK CATEGORIZES GROUNDWATER RESOURCES BY GROUNDWATER QUALITY AND

USE IN ORDER TO APPLY ESTABLISHED STANDARDS AT NFSS BECAUSE OF UNIFORMLY POOR

GROUNDWATER QUALITY AND AVAILABILITY IN THE GENERAL REGION 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 PRACTICAL TO OBTAIN

GROUNDWATER FROM THESE SYSTEMS FOR WATER SUPPLY ONSITE PERMEABILITY TESTING AT NFSS

CONFIRMS THE LOW PERMEABILITIES

WELL SURVEYS CONDUCTED IN 1988 AND 1995 IDENTIFIED EIGHT PRIVATE WELLS WITHIN 48KM

RADIUS OF THE SITE THESE WELLS FURTHER CONFIRM THE IMPRACTICABILITY OF USING THE SHALLOW

GROUNDWATER SYSTEM FOR OBTAINING WATER IN APPRECIABLE QUANTITIES OF THE EIGHT WELLS

IDENTIFIED DURING THE SURVEY ONLY ONE KM NORTH OF THE SITE IS DOWNGRADIENT OF THE SITE

NONEOF THE WELLS IDENTIFIED IN THE WELL SURVEY IS REPORTEDLY USED FOR DRINKING WATER

SUPPLY MOST ARE USED FOR IRRIGATION DOE 1994 IN LIGHT OFTHESE FINDINGS THE

NYSDEC CLASS GA WATER SUPPLY GROUNDWATER STANDARDS REPRESENT CONSERVATIVE BASIS

41
FOR COMPARING ANALYTICAL RESULTS BECAUSE THE GROUNDWATER AT NFSS DOES NOT MEET THE

CRITERIA FOR CLASS GA GROUNDWATER

HOWEVERTO ESTABLISH BASIS FORCOMPARISON OF ANALYTICAL RESULTS CLASS GA

GROUNDWATER WATER QUALITY STANDARDS FOR SOME CONSTITUENTS WERE OBTAINED FROMTHE

ABOVEREFERENCED NYSDEC DOCUMENT LAST UPDATED JANUARY 1994

NYSDEC TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUMJANUARY 24 1994

NYSDEC 1994B

THIS TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUMTAGM SPECIFICALLY

ADDRESSES SOIL CLEANUP OBJECTIVES HOWEVERBECAUSE THE METHOD FOR DETERMINING THESE

OBJECTIVES IS PARTLY BASED ON MTECTION OF THE GROUNDWATERGROUNDWATER STANDARDS FOR

SOME CONSTITUENTS WERE INCLUDED IN THIS TAGM THESE STANDARDS HAVE BEEN USED TO
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ESTABLISH ADDITIONAL CLASSOA RELATED CONSERVATIVE CASE STATE WATER OUALITY STANDARDS

FOR COMPARISON OF ANALYTICAL RESULTS

30 SAMPLING LOCATIONS AND RALLONALE

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

MEMBERS OF THE PUBLIC TO RADIOACTIVITY AT NFSS IS UNLIKELY DUE TO SITE ACCESS RESTRICTIONS EG
FENCES AND ENGINEERING CONTROLS HOWEVER POTENTIAL PATHWAYS INCLUDE DIRECT EXPOSURE TO

EXTERNAL GAMMARADIATION INHALATION OF AIR CONTAINING RADON OR RADIOACTIVELY CONTAMINATED

PARTICULATES AND CONTACT WITH OR INGESTION OF CONTAMINATED SURFACE WATER STREAMBED SEDIMENTS

OR GROUNDWATERTHE ENVIRONMENTAL SURVEILLANCE PROGRAM AT NFSS HAS BEEN DEVELOPED TO

PROVIDE SURVEILLANCE OF THESE EXPOSURE ROUTES THROUGH PERIODIC SAMPLING AND ANALYSIS FOR

RADIOACTIVE AND CHEMICAL CONSTITUENTS FIGURES THROUGH PRESENT THE ENVIRONMENTAL

SURVEILLANCE PROGRAM AT NFSS AND INDICATE SAMPLING LOCATIONS AND MEDIA FIGURE PRESENTS

TOTAL WELL INVENTORY FOR THE SITE TABLE SUMMARIZES THE ENVIRONMENTAL SURVEILLANCE PROGRAMAT

NFSS FOR EXTERNAL GAMMA RADIATION AIR RADON SURFACE WATER SEDIMENT AND GROUNDWATER

EXTERNAL GAMMA RADIATION MONITORING AND RADON GAS MEASUREMENT OCCUR AT FENCELINE LOCATIONS

SURROUNDING NFSS AND THE WCSTO ASSESS THE POTENTIAL EXPOSURES TO THE PUBLIC AND SITE WORKERS

FIGURES AND MEASUREMENT OF RADON222 FLUX RATES IS PERIODICALLY CONDUCTED AT DISCRETE

GRID INTERSECTIONS ON THE WCSFIGURE

GROUNDWATERMONITORING WELLS HAVE BEEN SELECTED TO ASSESS BACKGROUND DOWNGRADIENT AND

SOURCEAREA NEAR THE WCSGROUNDWATER QUALITY CONDITIONS IN THE UPPER GROUNDWATER SYSTEM

FIGURE THE UPPER GROUNDWATER SYSTEM WOULD PROVIDE THE EARLIEST INDICATION IN THE UNLIKELY

EVENT OF BREACH OF THE WCS 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 DOWNSTREAMCONCENTRATIONS 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 SEDIMENT

SAMPLES ARE ANALYZED FOR RADIOACTIVE CONSTITUENTS

WKK
ESRNFS9SDOC
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40 SURVEILLANCE METHODOLOGY

UNDER THE NFSS ENVIRONMENTAL SURVEILLANCE PROGRAMSTANDARD ANALYTICAL METHODS APPROVED AND

PUBLISHED BY EPA AND THE AMERICAN SOCIETY FOR TESTING AND MATERIALS ASTM ARE USED FOR

CHEMICAL IE ALL NONRADIOGICAL ANALYSES THE LABORATORIES CONDUCTING THE RADIOLOGICAL ANALYSES

ADHERE TO EPAAPPROVED METHODS AND TO PROCEDURES DEVELOPED BY THE ENVIRONMENTAL

MEASUREMENTSLABORATORY EML AND ASTM THE SPECIFIC ANALYTICAL METHODS AND THE SAMPLING

LOCATIONS AT NFSS ARE SUMMARIZED IN TABLE

ALL 995 ENVIRONMENTAL SURVEILLANCE ACTIVITIES AT NFSS WERECONDUCTED IN ACCORDANCE WITH THE

FUSRAP ENVIRONMENTAL MONITORING PLAN BNI 1995A AND THE INSTRUCTION GUIDES IGS LISTED IN

THE FOLLOWING TABLE THE IGS ARE BASED ON GUIDELINES PROVIDED IN RCRA GROUND WATER MONITORING

DRAFT TECHNICAL GUIDANCE EPA 992B TEST METHODS FOR EVALUATING SOLID WASTE

PHYSICAYCHEMICAL METHODSSW846 EPA 992C AND COMPENDIUM OFSUPERFUND FIELD

OPERATIONS METHODSEPA 1987

FUSRAP INSTRUCTION GUIDES USED FOR ENVIRONMENTAL SURVEILLANCE ACTIVITIES

DOCUMENT NUMBER DOCUMENT TITLE

191IG007 IG FOR METEOROLOGICAL AND WATERLEVEL MEASUREMENTS

191IGOL IG FOR DECONTAMINATION OF FIELD SAMPLING EQUIPMENT AT FUSRAP SITES

191IG028 IG FOR SURFACE WATER AND SEDIMENT SAMPLING ACTIVITIES

191 IG029 IG FOR RADONTHORON AND TETLD EXCHANGE

19IIG033 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

PROGRAMAT NFSS DATA FOR 1995 ARE PRESENTED IN TABLES THROUGH 12

NOTE THAT IN DATA TABLES CONTAINING ANALYSES FOR RADIOACTIVE CONSTITUENTS SOME RESULTS MAY BE

EXPRESSED AS NEGATIVE NUMBERS THIS PHENOMENON OCCURS IF THE AVERAGE BACKGROUND ACTIVITY OF

THE LABORATORY COUNTING INSTRUMENT EXCEEDS THE MEASURED SAMPLE ACTIVITY IN SUCH CASES WHEN

THIS INSTRUMENT BACKGROUND ACTIVITY IS SUBTRACTED FROMTHE SAMPLE ACTIVITY NEGATIVE NUMBER

RESULTS FOR THE PURPOSES OF INTERPRETATION ALL VALUES BELOW THE BASELINE MINIMUM DETECTABLE

ACTIVITY MDA ARE INTERPRETED AS HAVING AN UNKNOWN VALUE BETWEEN ZERO AND THE MDA SUCH

VALUE WILL BE REFERRED TO AS NONDETECT IN THE TEXT DISCUSSION

4F
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FOR DIRECT COMPARISON OF ANALYTICAL RESULTS TO THC DOE DCGS AVERAGE BACKGROUND RADIOACTIVITY

IN SURFACE WATER SEDIMENT AND GROUNDWATER IS SUBTRACTED FROM THE 1995 RESULTS THE REPORTED

RESULTS AND THE BACKGROUND CORRECTED RESULTS ARE BOTH PROVIDED IN THE DATA TABLES BUT FOR

SIMPLICITY DISCUSSIONS IN THE TEXT PRESENT ONLY THE ACTUAL ANALYTICAL RESULTS BACKGROUND NOT

SUBTRACTED BECAUSE NONEOF THE MEASURED CONIS NEAR THE DCG ALL FIGURES DISPLAYING

RESULTS PRESENT ACTUAL ANALYTICAL
DATA

AVERAGE HISTORICAL BACKGROUND CONCENTRATION FOR EACH SAMPLED ANALYTE IS DETERMINED FROM

BACKGROUND SAMPLING RESULTS FROM 1992 TO 1995 UNLESS OTHERWISE NOTED SUBTRACTING THE

CALCULATED AVERAGE BACKGROUND FROM THE SAMPLING RESULTS FOR 1995 THEN GIVES AN ESTIMATE OF THE

ABOVEBACKGROUND CONCENTRATION OF THE MEASURED CONSTITUENT AT EACH LOCATION WHEN

BACKGROUND IS SUBTRACTED FROM THE SAMPLING RESULT IT IS POSSIBLE THAT NEGATIVE NUMBER WILL BE

OBTAINED MUCH THE SAME AS NEGATIVE VALUE MAY BE OBTAINED WHEN THE LABORATORY SUBTRACTS

INSTRUMENT BACKGROUND FROM SAMPLE MEASUREMENT NEGATIVE NUMBER WILL BE CONSIDERED

INDISTINGUISHABLE FROM BACKGROUND

THE MOST PRECISE ANALYTICAL METHOD FOR ANALYSIS OF TOTAL URANIUM YIELDS RESULTS IN IGFL AND JIGG

FOR WATER AND SEDIMENT SAMPLES RESPECTIVELY TO ALLOW DIRECT COMPARISON OF RESULTS TO THE DCGS

AND SOIL GUIDELINES THE DATA MUST BE CONVERTED TO PCIL AND PCIG AS APPROPRIATE THE SPECIFIC

ACTIVITY FOR TOTAL URANIUM IN ITS NATURAL ISOTOPIC ABUNDANCE URANIUM THAT IS NEITHER DEPLETED NOR

ENRICHED IS 0677 PCI4IG BNI 995B WHICH IS USED AS THE CONVERSION FACTORTO CONVERT THE DATA

TO PCIL OR PCIG AS APPROPRIATE ONLY THE CONVERTED DATA ARE PROVIDED IN THE TABLES AND TEXT OF

THIS DOCUMENT

51 EXTERNAL GAMMA RADIATION

EXTERNAL GAMMARADIATION DOSE RATES ARE MEASURED USING TISSUEEQUIVALENT THERMOLUMINESCENT

DOSIMETERS TETLDS IN PLACE AT NFSS CONTINUOUSLY THROUGFRUT THE YEAR EACH TETHD MEASURES

CUMULATIVE DOSE WHICH WHEN DIVIDED BY THE PERIOD OF EXPOSURE ONE YEAR YIELDS THE EXTERNAL

GAMMA RADIATION DOSE RATE AT THAT LOCATION TETLD RESULTS FOR EXTERNAL GAMMARADIATION DOSE RATE

IN 1995 BOTH RAWDATA AND DATA CORRECTED FOR SHELTERABSORPTION AND BACKGROUND ARE

SUMMARIZED IN TABLE TETLD SURVEILLANCE LOCATIONS ARE SHOWN IN FIGURES AND

ALL 1995 EXTERNAL GAMMARADIATION RESULTS AT NFSS WERE INDISTINGUISHABLE FROM BACKGROUND

BASED ON THESE DATA THE DOSE RATE FROM DIRECT GAMMAEXPOSURE ATNFSS IS ESSENTIALLY MREMYR

ABOVE BACKGROUND THIS VALUE IS WELL WITHIN COMPLIANCE WITH THE DOE GUIDELINE OF 100 MREMYR

ABOVE BACKGROUND

44
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52 RADON GAS

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

RADON220 WOULD BE EMITTED FROM THE WCS HOWEVER IT IS POSSIBLE THAT RADON222 WOULDBE

EMITTED AIR SURVEILLANCE IS CONDUCTED TO DETERMINE THE CONCENTRATION OF RADON GAS AT NFSS

USING RADTRACK DETECTORS THAT ARE DESIGNED TO MEASURE ALPHA PARTICLE EMISSIONS FROM BOTH

ISOTOPES OF RADON RADON220 AND RADON222 AND TO COLLECT INTEGRATED DATA THROUGHOUT THE

PERIOD OF EXPOSURE BECAUSE RADON220 IS NOT CONTAMINANT OF CONCERN AT NFSS ALL

CONCENTRATIONS ARE ASSUMED TO BE RADON222 RESULTS OF QUARTERLY MONITORING IN 1995 ARE

PRESENTED IN TABLE THE CORRESPONDING SURVEILLANCE LOCATIONS ARE SHOWN IN FIGURES AND THE

RESULTS ARE WELL BELOWTHE DOE LIMIT OF 30 PCIIL FOR RADON222 NEARLY ALL MEASUREMENTS WERE

LESS THAN DETECTION LIMIT RESULTS RANGED FROM LESS THAN 03 PCIL TO 08 PCIL INCLUDING

BACKGROUND AND WERE COMPARABLE TO THE CONCENTRATIONS MEASURED AT THE FIVE OFFSITE LOCATIONS

RESULTS FOR 1995 WERE ALSO COMPARABLE TO 1994 RESULTS BNI 995

53 RADON222 FLUX

MEASUREMENT OF RADON222 FLUX PROVIDES AN INDICATION OF THE RATE OF RADON222 EMISSION FROM

SURFACE RADON222 FLUX IS MEASURED WITH ACTIVATED CHARCOAL CANISTERS PLACED AT 5IN INTERVALS

ACROSS THE SURFACE OF THE WCSFOR 24HR EXPOSURE PERIOD MEASUREMENTS FOR 1995 ARE

PRESENTED IN TABLE MEASUREMENT LOCATIONS ARE SHOWN IN FIGURE

ANALYTICAL RESULTS FROM 1995 MONITORING RANGED FROM 002 TO 189 PCIM AS IN PREVIOUS

YEARS BNI 1995C THESE RESULTS ARE WELL BELOW THE 20 PCIM STANDARD SPECIFIED IN

40 CFR PART 61 SUBPART AND STRONGLY DEMONSTRATE THE EFFECTIVENESS OF THE CONTAINMENT CELL

DESIGN AND CONSTRUCTION IN MITIGATING RADON222 MIGRATION

54 AIRBORNE PARTICULATE DOSE

TO DETERMINE THE DOSE FROM AIRBORNE PARTICULATES AIRBORNE PARTICULATE RELEASE RATES ARE CALCULATED

USING HISTORI DATA FOR SITE SOIL CONTAMINATION AND LIMITED RESERVOIRSURFACE WIND EROSION MODEL

EPA 1985 AIRBORNE PARTICULATE RELEASE RATES ARE THEN ENTERED INTO THE CAPS8PC COMPUTER

MODEL EPA 1992A TO PERFORM TWOCALCULATIONS THE FIRST CALCULATION ESTIMATES THE RESULTANT

HYPOTHETICAL DOSES FROM AIRBORNE PARTICULATES TO INDIVIDUALS AT THE DISTANCES TO THE NEAREST RESIDENCE

ILOOM OUTHWESTOFTHESITEANDT6THE NEAREST CONVNERCIALHINDUITRIAL FACILITY 510 EAST OF THE

7SITE HYPOTHETICAL DOSES ARE THEN CORRECTEDFOR THE OCCUPANCY OF THE NEAREST RESIDENCE

HYPOTHETICAL

ITY4OHOURLWEEK THE HIGHER OF THESE

HYPOTHET

FOR

AIRBORNE PARTICULATE DOSE TO THE MAXIMALLY

EXPOSED INDIVIDUAL THE SITE THE SECOND CALCULATION ESTIMATES THE HYPOTHETICAL AIRBORNE

DOSE TOTHE POPULATION WITHIN 80KM OF THE SITE THE SECOND CALCULATION ALSO

10 IT
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USES POPULATION FILE GENERATED FROM COUNTY POPULATION DENSITIES TO DETENMNE NUMBERS OF PEOPLE

IN CIRCULAR GRID SECTIONS FANNING OUT TO 80 KIN FROM THE CENTER OF THE SITE

THE FIRST OF THE CALCULATIONS INDICATES THAT THE 1995 HYPOTHETICAL AIRBORNE PARTICULATE DOSE TO THE

MAXIMALLY EXPOSED INDIVIDUAL RESIDENT 1100 SOUTHWEST OF THE SITE WAS ESSENTIALLY ZERO

00000015 MREMYR OR 15 MREMYR THIS VALUE IS WELL BELOW THE 10 MRENIYR STANDARD

SPECIFIED IN 40 CFR PART 61 SUBPART THE SECOND CALCULATION INDICATES THAT THE HYPOTHETICAL

AIRBORNE PARTICULATE
COLLECTIVE DOSE TO THE POPULATION WITHIN 80 KIN OF THE SITE WAS

15 PERSONREMYR EQUIVALENT TO 0015 PERSOILMRENLIYT

55 SURFACE WATER AND SEDIMENT

IN 1995 ANNUAL SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED AT FIVE LOCATIONS LOCATION

SWSDOO9AND LOCATION 21 SWSDO2I AT THE UPSTREAM FENCELINE LOCATION 10 SWSDO1OAND

LOCATION 22 5W5D022 ONSITE ALONG THE CENTRAL DRAINAGE DITCH AND LOCATION II SWSDOI

DOWNSTREAM OFFSITE ALONG THE CENTRAL DRAINAGE DITCH THE TABLES REFER TO THE SEDIMENT SAMPLING

LOCATIONS BY THEIR FORMAL IDENTIFICATION NUMBERS LISTED ABOVE IN PARENTHESES TEXT AND FIGURES

REFER TO THE LOCATIONS BY THE LAST DIGIT OF THE FORMAL IDENTIFIERS SURFACE WATER SAMPLES WERE

ANALYZED FOR RADIUM226 AND TOTAL URANIUM SEDIMENT SAMPLES WERE ANALYZED FOR RADIUM226

THORIUM232 AND TOTAL URANIUM THE 1995 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 1995 WERE COMPARED TO THE DOE DCGS FOR RADIUM226

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

CLEANUP CRITERION OF PCIG WAS USED TO PROVIDE BASIS FOR COMPARISON OF RADIUM226 AND

THORIUM232 ANALYTICAL RESULTS THE NFSS DOE SITESPECIFIC SOIL CLEANUP CRITERION OF 90 PCIG

WAS USED AS BASIS FOR COMPARISON OF TOTAL URANIUM ANALYTICAL RESULTS

BACKGROUNDCONCENTRATIONS WEREDETERMINED BY AVERAGING ANALYTICAL RESULTS FOR 1992 THROUGH

1995 FORTHE APPROPRIATE CONSTITUENTS 1995 ONLY FOR TBORIUM232 AT SURFACE WATERSEDIMENT

SAMPLING LOCATIONS AND 21 SURFACE WATER AND SEDIMENT SAMPLING LOCATION WAS SELECTED AS

BACKGROUNDLOCATION BECAUSE IT IS AT THE UPSTREAM BOUNDARY OFTHE SOUTH 31 DRAINAGE DITCH

DRAINAGE WHICH EVENTUALLY JOINS THE CENTRAL DRAINAGE DITCH SURFACE WATER AND SEDIMENT SAMPLING

LOCATION 21 WAS SELECTED BECAUSE IT IS LOCATED UPSTREAM ALONG THE NFSS FENCELINE WHERE THE

CENTRAL DRAINAGE DITCH FIRST ENTERS THE PROPERTY

ESRNF II
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IN 1995 AS IN PREVIOUS YEARS BNI 1995C SURFACE WATER ANALYTICAL RESULTS WERECONSISTENTLY LESS

THAN THE DOE DCGS ACTUAL RESULTS BACKGROUND NOT SUBTRACTED ARE DISCUSSED BELOW

THE 1995 ANALYTICAL RESULTS FOR RADIWN226 WERECONSISTENT WITH HISTORICAL RESULTS AND ARE

INDISTINGUISHABLE FROM BACKGROUND THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION FOR

RADIUM226 IN SURFACE WATER IS 051 PCIL IN 1995 RADIUM226 WAS DETECTED AT ONLY

LOCATION 22 AT TRACE CONCENTRATION OF 047 PCIL ALL RADIUM226 ANALYTICAL RESULTS FOR 1995

WERE LESS THAN PERCENT OF THE DOE DCGOF 100 PCIL

THE 1995 ANALYTICAL RESULTS FOR TOTAL URANIUM ARE GENERALLY CONSISTENT WITH HISTORICAL RESULTS

AND ARE PERCENT OR LESS THAN THE DOE DCGOF 600 PCIL TOTAL URANIUM CONCENTRATIONS AT

DOWNSTREAMSAMPLING LOCATIONS 10 11 AND 22 WERE955 1097 AND 1225 PCIL
RESPECTIVELY THESE VALUES WEREONLY SLIGHTLY HIGHER THAN THE UPSTREAM CONCENTRATIONS AT

LOCATIONS AND 21 WHICH WERE785 AND 1090 PCIL RESPECTIVELY

KDIMINI

SEDIMENT CONCENTRATIONS OF RADIUM226 THONUM232 AND TOTAL URANIUM WERE LESS THAN THE DOE

SOIL GUIDELINES AND WERE GENERALLY INDISTINGUISHABLE FROM UPSTREAM BACKGROUND CONDITIONS AT

ALL SAMPLED LOCATIONS RESULTS WERE LESS THAN THE DOE GUIDELINE FOR MIXTURES OF RADIONUCLIDES

SUM OF THE RATIOS MEASURE RESULTS ARE PRESENTED BELOW BACKGROUND NOT SUBTRACTED

THE 1995 ANALYTICAL RESULTS FOR RADIUM226 ARE CONSISTENT WITH HISTORICAL ANALYTICAL RESULTS

RADIUM226 RESULTS FROM UPSTREAM LOCATIONS AND 21 WERE210 AND 130 PCIG

RESPECTIVELY COMPARING FAVORABLY WITH THE CALCULATED HISTORICAL BACKGROUND OF 16 PCIL
THE 1995 RESULTS OFANALYSIS FOR RADIUM226 IN SAMPLES COLLECTED AT DOWNSTREAM

LOCATIONS 10 II AND 22 RANGED FROM 30 TO 230 PCIG ALL RADIUM226 CONCENTRATIONS IN

SEDIMENT WERE LESS THAN THE DOE SOIL CLEANUP CRITERION OF PCIG ABOVE BACKGROUND

DOWNSTREAM THOUIUM232 RESULTS RANGED FROM 100 TO 140 PCIG AND UPSTREAM RESULTS FROM

LOCATIONS AND 21 WERE120 AND 130 PCIG RESPECTIVELY ALL 1995 ANALYTICAL RESULTS FOR

THORIUM232 SAMPLES WERE COMPARABLE TO THE HISTORICAL AVERAGE BACKGROUND CONCENTRATION OF

13 PCII THEREFORE NONEOF THE THORIWN232 CONCENTRATIONS IN SEDIMENT EXCEEDED THE DOE

SOIL LEANUP CRITERION OF PCIG ABOVE BACKGROUND

THE 1995 ANALYTICAL RESULTS FORTOTAL URANAWNAT UPSTREAM SAMPLING LOCATIONS AND 21 WERE

AND 210 PCIG RESPECTIVELY COMPARING FAVORABLY WITH THE HISTORICAL UPSTREAM AVERAGE

37 PCIG THE 1995 ANALYTICAL RESULTS FOR TOTAL URANIUM AT DOWNSTREAMSAMPLING

K4 LO 10 11 AND 22 RANGED FROMNONDETECT TO 23 7PCIG CONSISTENT WITH HISTORICAL

ANAL ITS MDOMPTC UPSTREAM RESULTS THE DOEESTABLISHED SITESPECIFIC

95 12
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STANDARD FOR TOTAL URANIUM IS 90 PCIG ABOVE BACKGROUNDTHE HISTORICAL AND 1995 ANALYTICAL

RESULTS ARE WELL BELOWTHIS STANDARD

56 GROUNDWATER

THE LOCATIONS OF ENVIRONMENTAL SURVEILLANCE GROUNDWATER MONITORING WELLS AT NFSS ARE SHOWN IN

FIGURE BACKGROUND INFORMATION DESCRIPTIONS OF ACTIVITIES PERFORMED UNDER THE GROUNDWATER

SURVEILLANCE PROGRAM AND SURVEILLANCE RESULTS ARE DISCUSSED BELOW

561 GROUNDWATER FLOW SYSTEM

NIIIRALSYA1

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 GLACIOLACUSTRINE CLAY THAT IS PRESENT AT VARYING THICKNESS ACROSS THE ENTIRE SITE

THE GLACIOLACUSTRINE CLAY IS UNDERLAIN BY SECOND GLACIOLACUSTRINE 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 LOW PERMEABILITY BENEATH THIS TILL IS THE SHALE BEDROCK

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

UNCONSOLIDATED DEPOSITS TWODISTINCT 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

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 FROMTHE SITE ORIGINALLY ENTERED FOURMILE SIXMILE 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 NEARTHE WCSAND DITCH

HISTORICAL ANALYTICAL RESULTS FROMGROUNDWATER WELLS COMPLETED IN THE LOWER GROUNDWATER SYSTEM

AND TI IGW CONCENTRATION LEVELS OF CONSTITUENTS MONITORED IN THE UPPER GROUNDWATER SYSTENI

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

WELLSCOMPLETED IN THE UPPER GROUNDWATER SYSTEM PROVIDE AN EFFECTIVE

NETWORK BY WHICH TO MONITOR THE PERFORMANCE OF THE WCS THE LOWER GROUNDWATER

III
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SYSTEM IS NOT ROUTINELY MONITORED AS PART OF THE ENVIRONRNCNTIIL SURVEILLANCE POGRAM 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

MONITONNG WCSPERFORMANCE

BACKGROUNDCONCENTRATIONS FOR THE UPPER GROUNDWATER SYSTEM WERE DETERMINED BY AVERAGING

1992 THROUGH 1995 ANALYTICAL RESULTS FOR THE APPROPRIATE CONSTITUENTS AT THE BACKGROUND

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

AND IS NOT DOWNGRADIENT FROM THE WCS

WATER LEVEL MEASURETNENTR

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

UPPER AND LOWER GROUNDWATER SYSTEMS WATER LEVEL MEASUREMENTS ARE OBTAINED USING AN

ELECTRONIC DEPTHTOWATER METER 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 BELOW GROUND SURFACE THIRTYEIGHT OF THESE WELLS ARE SCREENED IN THE

LOWER GROUNDWATER SYSTEM THE SCRCCNED INTERVALS FOR WELLS COMPLETED IN THE LOWER GROUNDWATER

ZONE RANGE FROM 77 TO 140 252 TO 460 FT BELOWGROUND SURFACE GROUNDWATER MONITORING

WELLS ARE LOCATED PRIMARILY ON THE PERIMETER OF THE WCSAND ALONG THE NORTHERN PROPERTY

FENCELINE FIGURE

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 UPWARDVERTICAL HYDRAULIC GRADIENT

IN THE UPPER GROUNDWATER SYSTEM THE DEPTH TO WATER RANGED FROMABOUT 0080

ARTESIANTO 388 026 TO 1272 FT BELOWGROUND SURFACE DURING THE YEAR WATERLEVEL

FLUCTUATIONS IN THE UPPER GROUNDWATER SYSTEM IN 1995 WERE ON THE ORDER OF 16 52 FT IN THE

LOWER GROUNDWATER SYSTEM THE DEPTH TO WATER RANGED FROMABOUT 091 TO 394 30 TO 1294 FT

BELOW GROUND SURFACE DURING THE YEAR WATER LEVEL FLUCTUATIONS IN THE LOWER GROUNDWATER SYSTEM

IN 1995 WERE ON THE ORDER OF 094 31 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 OFWATERING THE WCSTO MAINTAIN THE

APPROPRIATE SOILMOISTURE CONTENT IN THE CAPPING MATERIAL GROUNDWATERLEVEL FLUCTUATIONS AN THE

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

SYSTEM INDICATING THAT THE GLACIOLACUSTRINE CLAY AQUITARD SLOWS AND DAMPENS RECHARGE TO THE

IT
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FIGURES UPPER GROUNDWATER SYSTEM AND LOWER GROUNDWATER SYSTEM PRESENT PIEZOMETRIC

SURFACES AND GROUNDWATER FLOW DIRECTIONS REPRESENTATIVE OF HIGH CONDITION IN THE UPPER

GROUNDWATER SYSTEM FIGURES UPPER GROUNDWATER SYSTEM AND 10 LOWER GROUNDWATER SYSTEM

PRESENT PIEZOMETRIC SURFACES AND GROUNDWATER FLOW DIRECTIONS REPRESENTATIVE OF LOW CONDITION IN

THE UPPER GROUNDWATER SYSTEM

GROUNDWATER FLOW

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 GLACIOLACUSTRINE CLAY UNIT

WHICH IS PRESENT ACROSS THE ENTIRE SITE

GENERALLY GROUNDWATER FLOWS NORTHWESTWARD ACROSS THE SITE AT GRADIENT OF ABOUT 0004 TO 003

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

LOWER GROUNDWATER SYSTEM GROUNDWATER FLOW IN THE NORTHERN PORTION OF THE SITE IS GENERALLY

NORTHWESTWARD PERSISTENT AREA OF ELEVATED GROUNDWATER ELEVATIONS LOCATED IN THE VICINITY OF

THE SOUTHWESTERN CORNER OF THE WCSEXISTED THROUGHOUT 1995 ADDITIONALLY GROUNDWATER FLOW IN

THE EASTERN PORTION OF THE SITE APPEARS TO BE INFLUENCED BY PUMPING ON THE ADJACENT PROPERTY

MODERN LANDFILL IN THIS PORTION OF THE SITE GROUNDWATER FLOW IS TOWARD THE EAST AND SOUTHEAST

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

DURING PERIODS OF RELATIVELY HIGH GROUNDWATER LEVELS AS INDICATED IN FIGURE DURING PERIODS OF

LOW GROUNDWATER LEVELS THE FREQUENT WATERING OF THE WCSCREATES GROUNDWATER MOUND IN THE

VICINITY OF THE WCSAND CONSEQUENTLY INDUCES RADIAL FLOW IN THE UPPER GROUNDWATER SYSTEM

THIS IS LOCALIZED EFFECT AND ONLY TEMPORARILY AFFECTS THE OVERALL NORTHWEST REGIONAL FLOW

GROUNDWATER FLOW VELOCITY OF3S CMYR IS INIYR HAS PREVIOUSLY BEEN ESTIMATED AT NFSS

DOE 994 THIS VELOCITY DOES NOT NECESSARILY REPRESENT THE RATE AT WHICH CONTAMINANT COULD

RNI BECAUSE CONTAMINANTDEPENDENT TRANSPORT FACTORS SUCH AS RETARDATION CAUSED BY

PHENMENA SUCH AS BINDING TO CLAY PARTICLESCAN SIGNIFICANTLY SLOW THE RATE OF TRANSPORT

GROUNDWATERELEVATIONS DURING THE SEASONAL HIGH CONDITION FEBRUARY 1995 RANGED FROM

9507M 31191 FT ABOVE MEAN SEA LEVEL AT BH4S TO 9739 31951 FTABOVE MEAN SEA LEVEL AT

BO2W2OS GROUNDWATERELEVATIONS DURING THE SEASONAL LOW CONDITION SEPTEMBER 21 1995

RANGED FROM 9326 305 98 FT ABOVE MEAN SEA LEVEL AT OWO9B TO 9657 31682 FT ABOVE

MEAN SEA LEVEL AT OWO6B DURING THE YEAR
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562 GROUNDWATER QUALITY

FIELD PARAMETERT

TABLE PRESENTS SUMMARY OF FIELD PARAMETERS COLLECTED DURING ENVIRONMENTAL SURVEILLANCE

SAMPLING IN 1995 ATNFSS

WATER QUALITY PARAMETERS

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

SYSTEMS IS PRESENTED IN THE TRILINEAR PIPER DIAGRAM FIGURE 11 THIS DIAGRAM PROVIDES GRAPHICAL

PRESENTATION OF INORGANIC WATER ANALYSES AND ALLOWS THE DETERMINATION OF INORGANIC

HYDROCHEMICAL TYPE RECENTLY RECHARGED WATER IN MANYAQUIFERS 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

SODIUM FOR CALCIUM TO SODIUMBICARBONATE HYDROCHEMICAL TYPE GENERALLY OCCURS WITH

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

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

AT NFSS THE UPPER GROUNDWATER SYSTEM WATER QUALITY PARAMETERS PLOT PRIMARILY IN THE UPPER

LEFTCENTRAL PORTION OF THE DIAGRAM IN THE CALCIUMLBICARBONATE FIELD INDICATING RELATIVELY RECENTLY

RECHARGED GROUNDWATER THE LOWER GROUNDWATER SYSTEM 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 SOUTH OF THE SITE DOE 1994 BOTH GROUNDWATER SYSTEMS ARE PLOTTED ON

FIGURE 11 1995 WATER QUALITY PARAMETER DATA ARE PROVIDED IN TABLES ANIONS AND 10 METALS

TDS RESULTS IN ALL WELLS RANGING FROM 834 TO 1900 ML TABLE ARE ABOVE THE NYSDEC WATER

QUALITY STANDARD 500 MGFL SODIUM RESULTS INDICATE THAT GROUNDWATER IS NATURALLY SLIGHTLY

SALINE IN THE REGION TABLE 10 SODIUM WAS DETECTED IN ALL WELLS AT CONCENTRATIONS RANGING FROM

6830 JGFL ASO TO 60500 CGFL OWL7B CONSISTENTLY GREATER THAN THE NYSDEC GROUNDWATER

QUALITY STANDARD FOR SODIUM 20 IGLL THERE ARE NO FEDERAL STANDARDS FOR SODIUM OR TDS

563 GROUNDWATER RADIOACTIVE CONSTITUENTS

IN 1995 GROUNDWATER SAMPLES COLLECTED FROM GROUNDWATER MONITORING WELLS COMPLETED IN THE

UPPER GROUNDWATER SYSTEM WEREANAL FOR RADIUM226 AND TOTAL URANIUM WELL A42 WAS NOT

SAMPLED IN 1995 BECAUSE IT IS COMPLETED IN DISCONTINUOUS SAND LENS CONSEQUENTLY GROUNDWATER

SAMPLES COLLECTED FROM THIS WELL WOULD NOT BE REPRESENTATIVE OF CONDITIONS IN THE UPPER CLAY UNIT

NOR WOULD THEY BE REPRESENTATIVE OF POTENTIAL CONTAMINANT MIGRATION FROM THE WCSTHROUGH THE

ASFS9SDOC 16
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UPPER CLAY UNIT ENVIRONMENTAL SURVEILLANCE ANALYTICAL
RESULTS FOR RADIOACTIVE CONSTITUENTS IN

GROUNDWATER ARE PRESENTED IN TABLE II ONLY RESULTS FOR DETECTED ANALYTES ARE PRESENTED

HISTORICAL AND CURRENTANALYTICAL RESULTS FOR RADIUM226 AND TOTAL CONCENTRATIONS

BACKGROUND NOT SUBTRACTED IN GROUNDWATER SAMPLES ARE PRESENTED IN FIGURES 12 AND 13

RESPECTIVELY

UPPER GROUNDWATER ZONE RESULTI

ALL ANALYTICAL RESULTS FOR RADIUM226 AND TOTAL URANIUM IN GROUNDWATER WEREWELL BELOWTHE DOE

DCGS CONSISTENT WITH PREVIOUS YEARS BNI 1995C RADIUM226 CONCENTRATIONS WERE

INDISTINGUISHABLE FROM BACKGROUND

RADIUM226 RESULTS IN GROUNDWATER IN 1995 RANGED FROM NONDETECT TO 024 PCIL AND WERE

COMPARABLE TO THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION SAMPLING LOCATION

BO2W2OS OF 022 PCIL THE DOE DCG FOR RADIUM226 IS 100 PCIL ABOVE BACKGROUND

AS SHOWN IN FIGURE 12 RADIUM226 CONCENTRATIONS IN GROUNDWATER AT NFSS HAVE BEEN

CONSISTENTLY LOWWITH ALL MEASURED CONCENTRATIONS BACKGROUND NOT SUBTRACTED LESS THAN

PCIL

THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION SAMPLING LOCATION BO2W2OS OF TOTAL

URANIUM IN GROUNDWATER WAS DETERMINED TO BE 773 PCIL URANIUM WAS DETECTED IN ALL

SAMPLED WELLS WITH RESULTS RANGING FROM 616 TO 3690 PCIL NONE OF THE 1995 ANALYTICAL

RESULTS EXCEEDED THE DOE DCG FOR URANIUM OF 600 PCIL ABOVE BACKGROUND CONSISTENT WITH

THE HISTORICAL RESULTS PRESENTED IN FIGURE 13 MEASURED RESULTS BACKGROUND NOT SUBTRACTED

SINCE 1992 TOTAL URANIUM CONCENTRATIONS IN ALL SAMPLED WELLS HAVE BEEN LESS THAN 60 PCIL

564 GROUNDWATER CHEMICAL CONSTITUENTS

MDAH
THE 1995 ENVIRONMENTAL SURVEILLANCE ANALYTICAL RESULTS FOR METALS IN GROUNDWATER ARE PRESENTED

IN TABLE 10 ONLY RESULTS FOR DETECTED ANALYTES ARE PRESENTED

GROUNDWATERAT NESS IS NOT USED AS PUBLIC DRINKING WATER SUPPLY HOWEVER TO PROVIDE

CONSERVATIVE BASIS FOR COMPARISON OF ANALYTICAL RESULTS SDWA MCLS AND NEWYORK STATE

WATER QUALITY REGULATION CLASS GA STANDARDS WEREUSED ALTHOUGH COPPER LEAD AND VANADIUM

ARE PRESENT IN GROUNDWATER MONITORING WELLS AT NFSS THE 1995 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 1995 METALS RESULTS SHOW DECLINE IN

S2
OVERALL CONCENTRATIONS FROM PRIOR YEARS BNI 995B

1994 THE MAXIMUM CONCENTRATION OF COPPER WAS 206 ZGL IN WELL OWO6B IN 1995

THREC OF EIGHT WELLS SAMPLED SHOWED TRACES OF COPPER FIVE OF NINE IN 1994 BNI 1995C IN

NE
17ESR FS9SDOC
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THOSE WELLS WHERE COPPER WAS DETECTED THE RESULTS RANGED FROM 71 A45 QC DUPLICATE TO

8S PTGL A45 THE SDWA MCLS FOR COPPER ARE 1300 GL AND THE NEWYORK STATE WATER

QUALITY REGULATION CLASS GA STANDARDS ARE 200 PGL

IN 1995 TWOWELLS QWO6BAND BO2W2OS SHOWEDTRACES OF LEAD THE ANALYTICAL RESULTS

RANGED FROM NONDETECT TO 06 PGFL THE SDWAMCLS ARE 15 IGL AND THE NEWYORK STATE

WATER QUALITY REGULATION CLASS GA STANDARDS ARE 25 PGFL FOR LEAD

IN 1994 THE MAXIMUM CONCENTRATION OF VANADIUM WAS 534 IGFL IN WELL A45 IN 1995 ONLY

ONE SAMPLED WELL OWO4B71 PGL SHOWEDTRACESOF VANADIUM FIVE OF NINE IN 1994

BNI 995C WELL OWO4BSHOWEDNO TRACES OF VANADIUM IN 1994 NEITHER SDWAMCLS

NOR NEWYORK STATE WATERQUALITY REGULATION CLASS GA STANDARDS HAVE BEEN ESTABLISHED FOR

VANADIUM

KGANKS

ANALYSES FOR TOTAL ORGANIC CARBON TOC WERECONDUCTED IN GROUNDWATER AS SCREENING TOOL FOR

ORGANICS BECAUSE PREVIOUS SOILGAS INVESTIGATION HAD INDICATED THAT VOLATILE ORGANIC CONSTITUENTS

MIGHT BE PRESENT ONSITE HISTORICAL AND 1995 ANALYTICAL RESULTS TABLE DO NOT INDICATE ELEVATED

TOC CONCENTRATIONS ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES COLLECTED IN JULY 1995 AS PART

OF DATA GAP INVESTIGATION TO RESOLVE THE SOILGAS SURVEY RESULTS CONFIRM THAT VOLATILE ORGANIC

CONSTITUENTS ARE NOT CURRENTLY PRESENT IN THE GROUNDWATER

60 CONCLUSIONS

EXTERNAL GAMMARADIATION

THE 1995 DOSE TO HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL HAS BEEN CALCULATED AT

MREMYR ABOVE BACKGROUND

RADON GAS

RESULTS OF THE 1995 RADON GAS SURVEILLANCE PROGRAMINDICATE THAT THE COMBINED

RADON220 AND RADON222 CONCENTRATIONS AT THE SITE WERE CONSISTENTLY LOW NONDETECT TO

8PCIL INCLUDING BACKGROUND AND IN MANYCASES WERE AT OR BELOW THE DETECTION LIMIT

ALL RADON GAS CONCENTRATIONS AT NFSS WERE WELL BELOW THE DOE LIMIT FOR RADON 222 OF

OPCIL ABOVE BACKGROUND

RADONFL
TB J995 RADON222 FLUX MEASUREMENTS AT NFSS WERE LESS THAN 17 PERCENT OF THE

ST OF 20 PCIM SPECIFIED IW4O CFR PART SUBPRTQOF THE NATIONAL EMISSION

DICSFOR HAZARDOUS AIR POLLUTANTS NESHAPS RADON222 FLUX MEASUREMENTS
IF

ESRNFS9S
33 AA 33
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RANGED FROM 002 TO 034 PCI STRONGLY DEMONSTRATING THE EFFECTIV OF THE

CONTAINMENT CELL DESIGN AND CONSTRUCTION IN MITIGATING RADON222 MIGRATION

AIRBORNE PARTICULATE DOSE

THE 995 HYPOTHETICAL AIRBORNE PARTICULATE DOSE FROM THE WIND EROSION OF SOIL TO AN

INDIVIDUAL 1100 SOUTHWEST OF THE SITE IS 15 10 MREMYR THE 1995 HYPOTHETICAL

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

HAS BEEN CALCULATED AT 15 THE HYPOTHETICAL DOSE TO AN INDIVIDUAL

IS ESSENTIALLY ZERO RELATIVE TO THE 10 MREMLYR STANDARD IN 40 CFR PART 61 SUBPART OF

NESHAPS

CUMULATIVE DOSE FROM EXTERNAL GAMMA RADIATION AND AIRBORNE PARTICULATES

THE 1995 CUMULATIVE EXTERNAL GAMMA RADIATION AND AIRBORNE PARTICULATE DOSE TO AN

INDIVIDUAL IS 15 L0 MREMYR THIS VALUE IS ESSENTIALLY ZERO WHEN COMPAREDTO THE

DOE DCGOF 100 MREMYR

SURFACE WATER

RADIUM226 CONCENTRATIONS NONDETECT TO 047 PCIIL IN SURFACE WATER SAMPLES WERE TO

05 PERCENT OF THE DOE DCG 100 PCIL

TOTAL URANIUM CONCENTRATIONS 785 TO 1225 PCIL IN SURFACE WATER SAMPLES WERE ALL

PERCENT OR LESS THAN THE DOE DCG 600 PCIL

SEDIMENT

RADIUM226 CONCENTRATIONS 130 TO 230 PCIG AND THORIUM23 CONCENTRATIONS 100 TO

140 PCIG IN SEDIMENT SAMPLES WERE LESS THAN THE DOE SOIL CLEANUP LEVEL GUIDELINE FOR

EACH ISOTOPE PCIG ABOVE BACKGROUND

TOTAL URANIUM CONCENTRATIONS 183 TO 379 PCIG IN SEDIMENT SAMPLES WERE TO

PERCENT OF THE DOE SITESPECIFIC SOIL CLEANUP LEVEL 90 PCIG ABOVE BACKGROUND

IL GROUNDWATER

RADIUNA226 CONCENTRATIONS NONDETECT TO 024 PCIL IN GROUNDWATER SAMPLES WERE

INDISTINGUISHABLE FROM BACKGROUND

TOTAL URANIUM CONCENTRATIONS 616 TO 3690 PCIL IN GROUNDWATER SAMPLES WERE LESS

THAN PERCENT OF THE DOE DCG600 PCIL

AT

ALTHOUGH DRINKING WATER STANDARDS ARE NOT DIRECTLJ APPLICABLE TO THE GROUNDWATER

SYSTEMS AT NFSS COPPER AND LEAD GROUNDWATER SAMPLES WERE ALL WELL

BELOW THE ESTABLISHED FEDERAL PRIMARY AND SECONDARY SDWA MCLS AND THE NYSDEC
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CLASS GA GROUNDWATER STANDARDS THERE ARE NO STANDARDS FOR VANADIUM PROVIDED IN THESE

REGULATIONS RESULTS FOR TDS AND SODIUM WERE GREATERTHAN STATE STANDARDS IN ALL

SAMPLED WELLS
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TABLEL

1995 SAMPLING SUMMARY
NIAGARA FALLS STORAGE SITE PAGE O2

WELL ID RADIOACTIVE METALS WATER QUALITY TOC

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

GROUNDWATER

OWO4B
OWO6B
OWO7B
OWISB
OW17B

BO2W2OS

A45

A50

SURFACE WATER

SWSDOO9
SWSDO1O

SWSDO1I

SWSDO2L

SWSDO22

SEDIMENT

SWSDOO9
SWSDOIO

SWSDOIL

SWSDO2I

SWSDO22

EXTERNAL GAMMA
RADIATION

10

11

12

13

15

13

21

24

28

29

36

105

112

II
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1995 SAMPLING SUMMARY

NIAGARA FALLS STORAGE SITE PAP OF

WEDID RADIOACTIVE METALS WATER QUALITY TOC

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

EXTERNAL GAMMA
RADIATION

CONTINUED
116

120

121

122

123

RADON220

RADON222 1111
1111
1111

10 1111
11 1111
12 1111
13 1111
13 1111
13 111
21 1111
23 1111
24 1111
28 1111
29 1111
36 1111
105 1111
112 1111
116 1111
120 1111
121 111
122 1111
123 111

TOTAL ORGANIC CARBON

BQLUILRSTQUATERL99S

Q2UOCONDQUARTERL99S

THIRD QUART 1995

MDACOWATCRID SAMPLING

Q4UFOWIHQUARTCR199S
TEXT AND FIGURES REFER TO DIMEAT LOCATACOS

BYIHOLODIGITOTHFORNMAL IDCATIFICRPMEATODIATHSTABLO

II
IFLLMJS INII OS
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TABLE1995 SAMPLING LOCATIONS AND ANALYTICAL METHODS E3NIAGARA FAILS STORAGE SITEGROUNDWATER

21 ADA1IC IAI SAMPLINGCAT PAZUZNETER LCI TECHNIQUE MCTHOD LOCATIOCS

CAL DISSOLVED OXYGEN II ELECTROMETRIC EPA 3601

EH II ELECTROMETRIC NA A45 MOTURBIDITY II TURBIDIMETRIC EPA 1801 OWO4B OWO6B OWO7B

II ELECTRONICTRIC EPA 1701 OW15B OWL7B BO2W2OSSPECIFIC CONDUCTIVITY II ELECTRONIETRIC EPA 1201 FIGURE

PH II ELECTROMETRIC EPA 1500LUBORATO MEASUREMENTSRADIOLO0CAL TOTAL URANIUM KPA ASTM D5 174RADIUM226 AL HAS EPA 9031

CHEMICAL COPPER III EPA 6010A A45 MO

LOAD ILL

GFAA EPA 7421 OW4B OW6B OW7BVANADIUM III ICPAES EPA 6010A OW1SB 0W17B BO2W2OSCALCIUM III ICPAES EPA 601 OA FIGUREMAGNESIUM III ICPAES EPA 6010APOTASSIUM III ICPAES EPA 6010ASODIUM III ICPAES EPA 601 OACHLORIDE III CALORIMETRIC EPA 3252SULFATE III TURBIDIMETRIC EPA 3754PHOSPHATE III COLORIMETRIC EPA 3652CARBONATE III TITRAMETRIC EPA 3101BICARBONATE III TITRAMETRIC EPA 3101NITRATEN III CALORIMETRIC EPA 3532GRAVIMETRIC EPA IBUIIIITOTAL DISSOLVED SOLIDS

O5I29



TABLET1995 SAMPLING LOCATIONS AND ANALYTICAL METHODS PAGC3OE3NIAGARA FALLS STORAGE SITESURFACE WATER AND SEDIMENTANA ANALYTICALL AZULYTICAL SAMPLINGLEVELL ECHNIGUE METHOD LOCATIONSPARAMETER

CAL DISSOLVED OXYGEN II ELECTROMETRIC EPA 3601

EH II ELCCTRONIETRIC NATURBIDITY II TURBIDIZNCTRIC EPA 1801 SWSDOI1SWFACE

EPA 1500

SWSDOO9 SWSDOIOTEMPERATURE II ELECTROMETRIC EPA 1701 SWSDO2L SWSDO22SPECIFIC COE II ELECTROMETRIC EPA 1201 FIGURE

MEASUREMENTSRADIOLO TOTALURANIUM KPA ASTMD5174SURFACE WATER RADIUM226 AL BA EPA 9031 SWSDOO9 SWSDO1OSWSDO1URANIUM SWSDO21 5W5D022SEDIMENT THONUM232 AL HA EML THO FIGURERADIUM226 ALPHA SPEC EPA 9030

ANALYTICAL MEUIODS FOR RADIOACTIVE CONSTITUENTS HAVE BEEN ADAPTED FROM THE REFERENCED METHOD AS
WELL AS
OTHER METHODSTASSUEEQUIVUIENT THERMOLUMINESCENT DOSIMETERLARGE AREA ACTIVATED CHARCOAL CANISTERENVIRONMENTAL PROTECTION AGENCYKINETIC PHOSPHORESCENCE ANALYSISANEDCANSOCIETYFORTE AND MATERIALSINDUCTIVELY COUPLED ATOMIC EMISSION SPCCTROPHOTOMETZYGRAPHITE FURNACE ATOMIC ABSORPTIONTEXT AND FIGURES REFER TO

SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS BY THE LAST NONZERO DIGIT OF THE FORMAL IDENTIFIER PRESENTED IN

THE TABLE EG SWSDOO9 IS LOCATIONENVIRONMENTAL MEASUREMENTS LABORATORYNFSTHTGSXLSSWUD MA
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TABLE3 14
1995 EXTERNAL GAMMARADIATION DOSE RATES

NIAGARA FALLS STORAGE SITE

TETLD TETHD

MONITORING READINGS CORRECTED MONITORING READINGS CORRECTED

LOCATION MRCM4I MZCM LOCATION MREMYR MREMLYR

NFSS 716 46 WCS 696 67
PERIMETER 666 97 PERIMETER 706 56

666 97 10 710 52
676 87 10 740 22

11 640 124 18 806 45
11 660 103 18 750 12
12 640 124 21 728 34
12 668 95 21 730 32
13 684 79 23 724 38
13 654 109 23 732 30
15 773 12 24 648 116
15 728 34 24 666 97
28 764 03 BACKGROUND 105

28 720 42 105

29 718 44 112 602 162
29 768 07 112 674 89
36 712 50 116 668 95
36 726 36 116 664 99

122 786 25 120 866 107

122 728 34 120 870 111

123 710 52 121 984 227

123 720 42 121

VRLD EXPOSED DAYS 385

AVERAGE BACKGROUND 761

BACKGROUND YEAR 776

TISSUECQUIVALENT DOSIMETER ARE2I THTHDIN IW TETHDS PER STATION EACH

BTETID ADINGS ARE CORRECTED FOR SHELTERABSORPTION FACTOR SA 1075 NORMALIZED TO ONEYEAR

EXPOMARE AND CORRECTED FOR CIECT BACKGROUNDYEAR

CORRECTEDEXPOSERE READING 1075 DAYS PER YEAREXPOSED DAYS CORRECTED BACKGROUNDYEAR

EXAMPLE LOCATION 716107536338577646MREMYR
MOSDTODNG1OCATI ARE SHIN ON FIGURES AND

1OALTODNGLOCATIONS ARE ALONG THE PERIMETER OTHE WASTE CONTAINMENT STRUCTURE WCS
ITILD UCMUAFROM NOT AVAILABLE

LONLY TETHI FRONI LOC 121 WASSENT TO THE LABORATOTY FOR ANALYSIS

GAVERAPBICKPOUNDLS THE AVERAGE OREPORTEDVAIUESATLOCATIOES 112116120 AND 121

LMCKGROUNDYW DAYS PER YEAREXP DAYSBCOURECTED AVERAGE BECKGROUND107S

1K

WTRM

P1
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TABLE

1995 COMBINED RADON220 AND RADON222 CONCENTR
NIAGARA FALLS STORAGE SITE

AVERAGE CONCENTRATION PCIIL
MONITORING 01I10195 04113195 07111195 1023193

LOCATION 041395 071195 102395 013096

NFSS 03 03 O3 O3

PCRIMCTER 03 03 04 03
11 03 03 03 03
12 03 03 03 03

QCDUPIICATCD 12 03 04 03 03

13 03 03 03 03
15 03 03 03 08
28 03 03 03 03

29 03 03 03 03
36 03 03 03 03

122 03 03 03 03
123 03 03 03 03

WCS 03 03 04 03
PERIMETER 10 03 03 03 03

18 03 03 03 03

21 03 03 04 03

23 03 03 03 03
24 03 03 03 03

BACKGROUND 105 03 03 03 03

112 03 03 03 03
116 03 03 03 03
120 03 03 03 03
121 03 03 03 03

1995 RADON GAS CONCENTRATIONS WEREMEASURED WITH RADTRACK DETECTORS

THESE DETECTORSMEASURE THE COMBINED CONCENTRATION OF RADON220 AND RADON222

IN AIRS HISTORICALLY RADON220 HAS NOT BEEN DETECTED AT NESS
MONITORING LOCATIONS ARE SHOWNON FIGURES AND

DETE WEREINSTALLED ND REMOVEDON THE DATES LISTED

ISDAQUAHTY CONTROLQC DUPHCATE AS COLLECTED AT THE SAME TIME AND LOCATION AND

ALYZD BY THE SAME METHODFOR USE IN EVALUATIOUI OFPRECISION IN

SAMPLIN AND ANALYSIS

MONITORING LOCATIONS ARE LOC AT THE PERIMETER OF THE WASTE CONTAINMENT

STRUCTUREWCS

NOTE THE DOE HNDT FOR RADON AS 30 PCIL
IIADICATES DETECTION LIMIT IS REPORTED ACTUAL RESULT IS LESS THAN THIS VA1U

LPCIRNOO37BECQUEREL

50NES

II



AF

1995 RADON222 FLUX MONITORING TS

NIAGARA FALLS STORAGE SITE
NGC OF

RADON222 FLUI RADON222 FLUX RADON222 FLUX

SAMPLE ID PCIIM SAMPLE ID PCIIM SAMPLE ID PCIIM
202RFO01 018 002 202RF038 011 002 202RF075 004 001

202RF002 012 002 202RF039 007 002 202RF076 016 002

202RF003 034003 202RF040 012 002 202RF077 012 002

202RF004 006 002 202RF041 017 002 202RF078 010 002

202RFO0S 013 002 202RF042 018002 202RF079 007 001

202RF006 013 002 202RF043 010 002 202RF080 004 001

202RF007 009 002 202RF044 009 002 202RF081 005 002

202RF008 017 002 202RF045 016 002 202RF082 006 001

202RF009 009 002 202RF046 006 002 202RF083 007 002

202RFO10 010 002 202RF047 006 002 202RF084 006 002

202RF01 006 002 202RF048 011 002 202RF085 013 002

202RF012 007 002 202RF049 009 002 202RF086 007 002

202RF013 013 002 202RF050 009 002 202RF087 007 002

202RF014 013 002 202RF051 008 002 202RF088 011 002

202RF0 15 011 002 202RF052 011 002 202RF089 006002

202RF016 015 002 202RF053 012 002 202RF090 007 002

202RF017 014 002 202RF054 014 002 202RF091 008 002

202RF018 009 002 202RF055 011 002 202RF092 007 002

202RF019 008 002 202RF056 022 002 202RF093 008 002

202RF020 020 002 202RF057 007 002 202RF094 005 002

202RF021 016 002 202RF058 010 002 202RF095 004 002

202RF022 016 002 202RF059 011 002 202RF096 008 002

202RF023 009 002 202RF060 007 002 202RF097 003 001

202RIF024 202RF06 014 002 202RF098 004002

202RFO25 011 002 202RF062 189 005 202RF099 007 002

202RF026 034 002 202RF063 008 002 202RF100 005 001

202RF027 009 002 202RF064 008 002 202RF101 008 002

202RF028 008 002 202RF065 011 002 202RF102 002 001

202RF029 010 002 202RF066 011 002 202RF103 006 001

202RF030 008 002 202RF067 009 002 202RF104 007 002

202RF03 012 002 202RF068 009 002 202RF105 003 001

202RF032 030 002 202RF069 012 002 202RF106 017 002

202RF033 012 002 202RF070 007 002 202RF107 013 002

202RFO34 004 002 202RF071 011002 202RF108 008 002

202RF072 012 002 202RF109 009002
202RF035 010002
202RF036 011 002 202RF073 012 002 202RF1 10 010 002

202RP037 025 002 202RF074 008 002 202RF1 11 010 002

RDNFLX 51



TABLE

1995 RADON222 FLUX MONITORING RESULTS

NIAGARA FALLS STORAGE SITE

PAGE OF

RADON222 FLUX RADON222 FLUX RADON222 FLUX

SAMPLE ID PCIIM SAMPLE ID PCIIM SAMPLE ID PCIIM
202RF1 12 011 002 202RF147 010 002 QC DUPLI
202RF113 005 001 202RF148 008 002 202RF010 013 002

202RF1 14 003 002 202RF149 006 002 202RF020 028 002

202RF1 15 004 001 202RF150 008 002 202RF030 008 002

202RF116 005 002 202RF151 005 002 202RF040 016 002

202RF1 17 009 002 202RF152 003 002 202RF050 012 002

202RF118 011 002 202RF153 003 002 202RF060 00 002

202RF119 005 002 202RF154 006 002 202RF070 07 002

202RF120 005 001 202RF155 005 002 202RF080 007 001

202RF121 004 002 202RF156 006 002 202RF090 005 002

202RF122 008 001 202RF157 005 002 202RF100 004 002

202RF123 004 001 202RF158 005 002 202RF1 10 008 002

202RF124 006 002 202RF159 010 002 202RF120 006 002

202RF125 010 002 202RF160 005 002 202RF130 006 002

202RF126 005 002 202RF161 009 002 202RF140 007 002

202RF127 009 002 202RF162 013 002 202RF150 006 002

202RF128 004 002 202RF163 011 002 202RF160 005 002

202RF129 009 002 202RF168 010 002 202RF170 013 002

202RF130 009 002 202RF164 006 002 202RF180 008 002

202RF131 004 002 202RF165 002 002

202RF132 004002 202RF166 009 002

202RF133 004 002 202RF167 004 002

202RF134 006 002 202RF169 006 002

202RF135 008 002 202RF170 013 002

202RF136 009 002 202RF171 011 002

202RF437 007 002 202RF172 008 002

202RF138 007 002 202RF173 007 002

202RF139 007 002 202RF174 009 002

202RP140 006 002 202RF175 009 002

202RF141 004 002 202RF176 004002
202RF 142 005 002 202RF177 011 002

202RF143 006 002 202RF178 011 002

202RF144 011 002 202RF179 033 003

202RF145 006 002 202RF180 009 002

202RP146 004002

NOTE TH EPA STAI FOR RADON222 FLUX IS 20 PCIM
RADO FLUX INCAS IREMENTS WERE TAKEN DURING THE SECOND QUALTER IN JUNE 1995

THE CANISTER WAS DNINAGED PRIOR TO RECEIPT AT THE LABORATORY THE LABORATOY DID

ANALYZE 202RF024

THE CANISTERS ARE COUNTED TWICE IN THE LABORATORY AS QUALITY CONTROL QCDUPLICATES IN ORDER TO52 EVALUATE ANALYTICAL PRECISION

3XLSRDNFLX 0S 52
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TABLE

1995 SURFACE WATER ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS

NIAGARA FALLS STORAGE SITE

RESULT ABOVE

SAMPLING DATE RESULT BNI MDA DCG

LOCATION COLLECTED ANALYTE PCIIL FLAG PCIJL PCIIL PCIFL

SWSDO1O 04FL0195 RADIUM226 009 010 UJ 017 042 020 100

042095 TOTALURANIWN 955 115 002 304 121 600

SWSDO11 0420195 RADIUZN226 008 009 UJ 012 043 019 100

042095 TOTAL URANIUM 1097 129 002 446 134 600

SWSDO11 042095 RADIUM226 002 005 UJ 016 049 018 100

QCDUPLICATC
042095 TOTAL URANIUM 1070 129 002 419 134 600

SWSDO22 042095 RADIUM226 047 031 032 004 035 100

042095 TOTAL URANIUM 1225 149 002 574 153 600

SWSDOO9 042095 RADIUM226 016 018 UJ 029 035 025 100

BACKGROUND 042095 TOTAL URANIUM 785 095 002 134 101 600

SWSDO21 042095 RADIUM226 025 026 UJ 049 026 031 100

BACKGROUND 042095 TOTAL URANIUM 1090 129 002 439 134 600

TEXT AND FIGURES
REFER TO SURFACE WATER SAMPLING LOCATIONS BY THE LAST ONE OR TWODIGITS OF THE FORMAL

IDENTIFIER PRESENTED IN THE TABLE EG SWSDO1O IS LOCATION 10 SWSDOO9 IS LOCATION

RESULTS REPORTEDWITH RADIOLOGICAL ERROR QUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

UJ ANALYTE WAS UNDETECTED ESTIMATED VALUE REPORTED THE RESULT IS BELOW THE MDAOR LESS THAN

THE ASSOCIATED ERROR

MINIMUM DETECTABLE ACTIVITY

HISTORICAL 19921995 AVERAGE BACKGROUND FOR SURFACE WATER PCIL IS 051017 AND 651036 FOR

RADIUM22 AND TOTAL URANIUM RESPECTIVELY ASSOCIATED ERROR TERM FOR RESULT ABOVE BACKGROUND

WAS CALCULATED ERROR ERROR
DOE DERIVED CONCENTRATION GUIDE FOR WATER

QUALITY CONTROL QCDUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHODFOR USE IN EVALUATION OFPRECISION IN SAMPLING AND ANALYSIS

NRM95XLSU 53
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TABLE

1995 SEDIMENT ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS

NIAGARA FALLS STORAGE SITE

RESULT ABOVE CLEANUP
SAMPLING DATE RESULT BNI MDA BACKGROUND CRITERIA
LOCATION COLLECTED ANALYTE PCILG FLAG PCILG PCIG PCIG

SWSDO1O 042095 RADIUM226 130 041 020 030 044
042095 THORIUM232 140 043 009 010 052
042095 TOTAL URANIUM 237 024 007 134 030 90

SWSDOII 042095 RADIUM226 200 053 019 040 056
042095 TBORIUM232 110 039 006 020 049
042095 TOTALURANIUNI 183 018 007 188 026 90

SWSDO11 042095 RADIUM226 230 081 047 070 083
QCDUPLICATEB 042095 THONUM232 100 038 012 030 048

042095 TOTAL URANIUM 203 020 007 168 027 90
SWSDO22 042095 RADIUM226 230 054 012 070 057

042095 THORIUM232 130 042 009 000 051
042095 TOTALURANIUM 190 019 007 181 026 90

SWSDOO9 042095 RADIUM226 210 049 017 050 052
BACKGROUND 042095 TBORZUM232 120 040 009 010 049

042095 TOTAL URANIUM 379 038 007 008 042 90
SWSDO2I 042095 RADIUM226 130 042 021 030 045
BACKGROUND 042095 THONUM232 130 041 005 000 050

042095 TOTAL URANIUM 210 021 007 161 028 90

TEXT AND FIGURES REFER TO SEDIMENT SAMPLING LOCATIONS BY THE LAST ONE OR TWODIGITS OF THE FORMAL
IDENTIFIER PRESENTED IN THE TABLE EG SWSDOIO IS LOCATION 10 SWSDOO9 IS LOCATION

RESULTS REPORTED WITH RADIOLOGICAL ERRORQUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL
BECHTEL NAZIONAL INC DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED TOTAL URANIUM WAS PRESENT IN THE ASSOCIATED LABORATORY
BLANK IF THE SAMPLE RESULT IS LESS THAN TIMES THE BLANK CONTAMINATION THE RESULT IS NODETECT

MINIMUM DETECTABLE
ACTIVITY

HISTORICAL 19921995 AVERAGE BACKGROUND FOR SEDIMENT IS 16017 AND 371018 PCIG FOR
RADIUM226 AND TOTAL URANIUM RESPECTIVELY BACKGROUND1995 ONLY FOR THORIUM232 IS

13029 PCIS ASSOCIATED ERRORTERM FOR RESULT ABOVE BACKGROUND WAS CALCULATED

ERROR
DOESOIL CLEANUP ENTENA AVERAGED OVER TOPMOST IN 15 CM OF SOIL BECAUSE THERE ARE NO STANDARDS
FOR RADIOACTIVE CONSTITUENTS IN SEDIMENT THESE SOIL VALUES ARE USED TO PROVIDE BASIS FORCOMPARISON
OF SEDIMENT RESULTS

NFSSPRV SITESPECIFIC CLEANUP CRITERION FOR TOTAL URANIUM

QUALITY CONTROLQC DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY
THE SAME METHED FOR USE IN EVALUATION OF PRECISION IN SAMPLING AND ANALYSIS

NFSTHF9SXLSSDRAD 052996 54



TABLES1995 FIELD PARAMETER SUMMARY

SAMPLING DATE

NIAGARA FALLS STORAGE SITE DISCHARGELOCATION

PH SPEC COED DOB EH TURBIDI PURGEMSCM MGL MV NTU VOLUMC GPGROUNDWATER A45 042595 99 684 1874 069 86 312 012

ASO 042595 97 743 1570 525 134 13 113 008

OWO4B 042595 81 719 1440 119 128 77 286 008

OWO6B 042595 92 714 20 501 167 26 012

OWO7B 042195 96 741 1634 696 130 26 008

OW1SB 042495 107 774 210 094 46 171 104 012

OWI5B 042495 85 728 1504 479 147 19 012

OWI7B 042595 94 794 1488 965 131 125 005

US BO2W2OS 042495 94 790 1074 323 49 13

156 008SURFACE WATERSWSDO9 0412095 86 682 1030 601 152 18

SWSDO1O 042095 122 778 0540 684 203 46SWSDO1I 042095 74 795 1048 781 197

SWSDO2I 042095 123 720 1018 746 184 81

SWSDO22 042095 112 801 1042 801 186 126

SPECIFIC CONDUCTANCE MEASURED IN MILHISIEMENSCCZLTIIFLETCR MSCMDISSOLVED OXOXIDATIOWREDUCTIOFL POTENTIAL MEASURED IN MILLIVOLTS MVNEPHELOMETRIC TUIBIDITY UNITSPURGE VOLUMES GALLONS PURGEDONE PURGE VOLUMEGALLONS PER MINUTEPARAMETERNOT APPLICABLENFSTM9IGSPM OS



FUSRAP TECHNICAL MEMORANDUM NO 15896009 REV

ESTM 199SNFSS 144

THIS PAGE INTENTIONALLY LEFT BLANK

S4

ATSW

DOC

ILL
PU



TABLE

1995 GROUNDWATERQUALITY ANALYTICAL RESULTS

NIAGARA FALLS STORAGE SITE PAGC O3

DATA DETECTION

SAMPLING DATE RESULT QUALIFIERS LIMIT FEDERAL STATE

LOCATION COLLECTED ANALYTE MGIL BNI LAB MGIL MGFL MG
A45 042595 ALKALINITY 447 NE NE

042595 BICARBONATE 447 NE NE
042595 CARBONATE NE NE
042595 CHLORIDE 513 62 250 250

042595 NITRATEASN 009 002 10 10

042595 PHOSPBATE 005 005 NE NE
042595 SULFATE 598 SO NE NE
042595 TOTAL DISSOLVED SOLIDS 900 500 500

042595 TOTAL ORGANIC CARBON 05 NE NE

A45 042595 ALKALINITY 447 NE NE

QC DUPLICATE 042595 BICARBONATE 447 NE NE
042595 CARBONATE NE NE
042595 CHLORIDE 511 62 250 250

042595 NITRATE AS 009 002 10 10

042595 PHOSPHATE 005 005 NE NE
042595 SULFATE 642 50 NE NE

042595 TOTAL DISSOLVED SOLIDS 1800 500 500

042595 TOTAL ORGANIC CARBON 25 05 NE NE
ASO 042595 ALKALINITY 385 NE NE

042595 BICARBONATE 385 NE NE
042595 CARBONATE NE NE
042595 CHLORIDE 227 12 250 250

042595 NITRATEASN 005 002 10 10

042595 PHOSPHATE 005 005 NE NE
042595 SULFATE 488 50 NE NE
042595 TOTAL DISSOLVED SOLIDS 1340 500 500

042595 TOTAL ORGANIC CARBON 35 05 NE NE
OWO4B 04259S 325 NE NE

042595 BICARBONATE 325 NE NE
04259SCARBONATE NE NE
042595CHLORIDE 846 125 250 250

04259SNITRATEASN 008 002 10 10

042593 PHOSPHATE 01 005 NE NE
042393 SULFATE 402 50 NE NE042S95 1200 500 500

042595 TOTALORGANICCARBON 27 05 NE NE
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TABLE

1995 GROUNDWATERQUALITY ANALYTICAL RESULTS

NIAGARA FALLS STORAGE SITE
OF

DATA DETECTION

SAMPLING DATE RESULT QUALIFIERS LIMIT FEDERAL STATE

LOCATION COLLECTED ANALYTE MGIL BNI LAB MGLL MGL MG
OWO6B 042595 ALKALINITY 670 NE NE

042595 BICARBONATE 670 NE NE

042595 CARBONATE NE NE

042595 CHLORIDE 317 12 250 250

042595 THTRATE AS 006 002 10 10

042595 PHOSPHATE 005 005 NE NE
042595 SULFATE 512 50 NE NE

042595 TOTAL DISSOLVED SOLIDS 1670 500 500

042595 TOTAL ORGANIC CARBON 34 05 NE NE

OWO7B 042495 ALKALINITY 401 NE NE

042495 BICARBONATE 401 NE NE

042495 CARBONATE NE NE

042495 CHLORIDE 177 05 250 250

042495 NITRATE AS 006 002 10 10

042495 PHOSPHATE 005 005 NE NE

042495 SULFATE 694 SO NE NE

042495 TOTAL DISSOLVED SOLIDS 1500 500 500

042495 TOTALORGANICCARBON 14 05 NE NE

OW1SB 042495 ALKALINITY 498 NE NE

042495 BICARBONATE 498 NE NE

042495 CARBONATE NE NE

042495 CHLORIDE 134 05 250 250

042495 NITRATE AS 008 002 10 10

042495 PHOSPHATE 005 005 NE NE

042495 SULFATE 495 125 NE NE

042495 TOTAL DISSOLVED SOLIDS 1230 500 500

042495 TOTALORGANIC CARBON 12 05 NE NE

OW17B 042595 ALKALINITY 451 NE NE

042595 BICARBONATE 431 NE NE

04259SCARBONATE NE NE

042595 CHLORIDE 162 05 250 250

042595 NITRATEASN 006 002 10 10

042595 PHOSPHATE 005 005 NE NE

042595 SULFATE 447 50 NE NE

042595 TOTAL DISSOIVCDSOINI5 1200 500 500

042593 TOTALORGAMC CARBON 16 05 NE NE

58NFS O5
PP



TABLE

1995 GROUNDWATERQUALITY ANALYTICAL RESULTS

NIAGARA FALLS STORAGE SITE PAGE O3

DATA DETECTION RADONS
SAMPLING DATE RESULT QUALIFIERS LIMIT

LOCATION COLLECTED YT MG BNI LAB MGIL MGIL MGIL

BO2W2OS 042495 ALKALINITY
406 NE NE

BACKGROUND 042495 BICARBONATE 406 NE NE

042495 CARBONATE NE NE

042495 CHLORIDE 74 025 250 250

042495 NITRATE AS 003 002 10 10

042495 PHOSPHATE 005 005 NE NE

042495 SULFATE 301 50 NE NE

042495 TOTAL DISSOLVED SOLIDS 834 500 500

042495 TOTAL ORGANIC CARBON 05 NE NE

ANALYTICAL RESULTS FOR CALCIUM MAGNESIUM POTASSIUM AND SODIUM UTILIZED IN THE CONSTRUCTION OF FIGURE 11

CAN BE FOUND IN TABLE 10

BECHTEL NATIONAL INC AND LABORATORY DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED THE DETECTION LIMIT IS REPORTED

ACTUAL VALUE REPORTED

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

NODRINKING WATER SUPPLY IS OBTAINED FROM GROUNDWATER AT NFSS NE NOT ESTABLISHED

SA1 DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS FROM EPA DRINKING WATER REGULATIONS AND

HEALTH ADVISORIES NOVEMBER 1994

NYSDEC WATER QUALITY REGULATIONS 6NYCRR CHAPTER SUBCHAPTER PART 703

JANUARY 1994 ORNYSDEC TAGM JANUARY 1994

QUALITY CONTROLQC DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR USE IN EVALUATION OF PRECISION IN SAMPLING AND ANALYSIS

05
II
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TABLE 10

1995 GROUNDWATERANALYTICAL RESULTS DETECTED METALS

NIAGARA FALLS STORAGE SITE
PAGE OF

DATA DETECTION EDRLATIO

SAMPLING DATE RESULT QUALIFIERS LIMIT FEDERAL STATE

LOCATION COLLECTED ANALYTE
BNI LAB

A45 042595 CALCIUM 229000 143 NE NE

042595 COPPER 88 71 1300 200

2595 MAGNESIUM 120000 388 NE NE

042595 POTASSIUM 4770 847 NE NE

042595 SODIUM 36500 575 NE 20

NE
A45 042595 CALCIUM 269000 143 NE

QC DUPLICATE
042595 COPPER 71 71 1300 200

042595 LEAD 07 06 15 25

042595 MAGNESIUM 138000 388 NE NE

042595 POTASSIUM 5120 847 NE NE

042595 SODIUM 41700 575 NE 20

ASO 042595 CALCIUM 129000 143 NE NE

042595 MAGNESIUM 139000 388 NE NE

042595 POTASSIUM 1890 847 NE NE

042595 SODIUM 6830 575 NE 20

NE
OW04B 042595 CALCIUM 144000 143 NE

042595 COPPER 84 71 1300 200

042595 MAGNESIUM 115000 388 NE NE

042595 POTASSIUM 3410 847 NE NE

042595 SODIUM 50100 575 NE 20

042595 VANADIUM 71 NE NE

OWO6B 042595 CALCIUM 148000 143 NE NE

042595 COPPER
71 1300 200

042595 LEAD 06 06 15 25

042595 MAGNESIUM 221000 388 NE NE

042595 POTASSIUM 3490 847 NE NE

042595 SODIUM 60700 575 NE 20

OWO7B 042495 CALCIUM 67700 143 NE NE

042495 MAGNESIUM 104000 388 NE NE

042495 POTASSIUM 984 847 NE NE

042495 SODIUM 36500 575 NE 20

OWL5B 042493 CALCIUM 90100 143 NE NE

042495 MAGNESIUM 136000 388 NE NE

042495 POTASSIUM 1010 847 NE NE

042495 SODIUM 58400 575 NE 20

0512996
61



TABLE 10

1995 GROUNDWATERANALYTICAL RESULTS DETECTED METALS

NIAGARA FALLS STORAGE SITE
PAGE OT2

DATA DETECTION RELATEDRE
SAMPLING DATE RESULT QUALIFIERS LIMIT FEDERAL STATE

LOCATION COLLECTED ANALYTE PGIL BNI LAB

OWL7B 042595 CALCIUM 87000 143 NE NE

042595 MAGNESIUM 142000 388 NE NE

042595 POTASSIUM 2280 847 NE NE

042595 SODIUM 60500 575 NE 20

B02W205 042495 CALCIUM 50500 143 NE NE

BACKGROUND 042495 LEAD 06 06 15 25

042495 MAGNESIUM 80800 388 NE NE

042495 POTASSIUM 1020 847 NE

042495 SODIUM 34000 575 NE 20

ONLY THE ANALYTES THAT WERE DETECTED ARE REPORTED SEE TABLE 12 FOR COMPREHENSIVE LISTING OF

REQUESTED ANALYSES AND ASSOCIATED DETECTION LIMITS

BECHTEL NATIONAL INC AND LABORATORY DATA QUALIFIER FLAGS

REPORTED AS AN ESTIMATED VALUE DATA QUALITY
EVALUATION INDICATES THAT THE ANALYTICAL RESULT

IS AN ESTIMATE OF THE ACTUAL VALUE

ANALYTICAL RESULT REPORTED

REGULATWOS PRESENTED PERTAIN TO DRINKING WATER QUABTY AND ARE LISTED FORCOMPARISON ONLY

NODRINKING 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 NOVEMBER 1994

NYSDEC WATER QUALITY REGULATIONS 6NYCRR CHAPTER SUBCHAPTER PART 703

JANUARY 1994 ORNYSDEC TAGM JANUARY 1994

QUALITY CONTROLQC DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR USE IN EVALUATION OF PRECISION IN SAMPLING AND ANALYSIS

55
6W6
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TABLE 11 42
74

1995 GROUNDWATERANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS

NIAGARA FALLS STORAGE SITE

RESULT ABOVE

RESULT BNI MDA BACKGROUND DCG
SAMPLING DATE

LOCATION COLLECTED ANALYTE PCIIL FLAG PCII PCII PCIIL

A45 042595 RADIUM226 018 014 012 004 017 100

042595 TOTAL URANIUM 3595 420 002 2822 422 600

A45 042595 RADIUXN226 011 011 UJ 015 011 014 100

QCDUPLICATE 042595 TOTAL URANIUM 3690 433 002 2917 436 600

MO 042595 RADIUM226 020 015 013 002 017 100

042595 TOTAL URANIUM 1198 142 002 425 149 600

OWO4B 042595 RADIUM226 009 009 UJ 010 013 013 100

042595 TOTAL URANIUM 1733 203 002 960 2F 600

OWO6B 042595 RADIUM226 018 015 016 004 017 100

042595 TOTAL URANIUM 2065 244 002 1292 248 600

OWO7B 042495 RADIUM226 024 018 016 002 020 100

042495 TOTALURANIUM 1083 129 002 310 136 600

OW15B 042495 RADIUM226 014 015 UJ 020 008 017 100

042495 TOTALURANIUM 914 108 002 141 117 600

0W17B 042595 RADIUM226 003 006 UJ 009 019 011 100

042595 TOTAL URANIUM 616 064 002 157 077 600

B02W205 042495 RADIUM226 013 014 UI 019 009 017 100

BACKGROUND 042495 TOTAL URANIUM 738 088 002 035 098 600

ALL ANALYSES RESULTS ARE REPORTEDAS TOTAL UNFILTERED UNLESS OTHERWISE SPECIFIED IN THE

SAMPLING LOCATION COLUMN

RESULTS REPORTED WITH RADIOLOGICAL ERRORQUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

UJ ANALYTE WAS UNDETECTED ESTIMATED VALUE REPORTED THE RESULT IS BELOW THE MDAOR LESS THAN

THE ASSOCIATED ERROR

MINIMUM DETECTABLE ACTIVITY

HISTORICAL 19921995 AVERAGE BACKGROUND FOR GROUNDWATER IS 022009 AND 773044 PCIIL FOR

RADIUM226 AND TOTAL URANIUM RESPECTIVELY ASSOCIATED ERROR TERM FOR RESULT ABOVE BACKGROUND

WAS CALCULATED ERROR ERROR
DOEDERIVED CONCENTRATION GUIDE FOR WATER

QUALITY CONTROLQC DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHODFOR USE IN EVALUATION OF PRECISION IN SAMPLING AND ANALYSIS
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TABLELL I42G
1995 COMPREHENSIVE LIST OF ANALYTES AND

DETECTION UMITS FOR METALS ANALYSES

NIAGARA FALLS STORAGE SITE

GROUNDWATER DETECTION

METALS LIMIT

CALCIUM

COPPER 71

LEAD 06

MAGNC
POTASSIUM

SODIUM

VANADIUM

THE DETECTION LIMIT LISTED FOR EACH ANALYTE IS THE MAXIMUM DETECTION LIMIT

TAKEN FROM ALL NONDETECT RESULTS IE RESULTS THAT WERE QUALIFIED BY EITHER

BNI OR THE LABORATORY FOR THE SAME ANALYTE

THE SPECIFIC ANALYTE WAS DETECTED AT ALL SAMPLING LOCATIONS REPORTED

VALUES AND DETECTION LIMITS ARE LISTED ON TABLE 10

14
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DATA PACKAGE

FOR

NIAGARA FALLS STORAGE SITE

1995 ENVIRONMENTAL SURVEILLANCE PROGRAM
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NIAGARA FALLS STORAGE SITE

ENVIRONMENTAL SURVEILLANCE DATA PACKAGE

GLOSSAZY OF TERMS AND NOTES

DATA QUALIFIER FLAGS

ACTUAL LABORATORY RESULT REPORTED

THIS CHEMICAL DATA FLAG IS USED WHENTHE ANALYTE IS FOUND IN THE ASSOCIATED BLANK AS

WELL AS IN THE SAMPLE IT INDICATES POSSIBLEPROBABLE BLANK CONTAMINATION

ESTIMATED QUALITATIVELY CORRECT BUT QUANTITATIVELY SUSPECT

REJECTED DATA ARE NOT SUITABLE FOR ANY PURPOSE

UNDETECTED THE SAMPLE RESULT IS EQUAL TO OR LESS THAN THE DETECTION LIMIT OR IS

ABOVE THE DETECTION LIMITAND THE RESULTS OF THE SAMPLE ARE LESS THAN TIM THE

BLANKS RESULT

UJ UNDETECTEDESTIMATED THE REPORTED RESULT IS BELOW THE MDA OR LESS THAN THE

ASSOCIATED ERROR

ABBREVIATIONS

BNI BECHTEL NATIONAL INC

CNTRL CONTROL

DUPLICATE SAMPLE

DL DETECTION LIMIT

GW GROUNDWATER

HR HOUR

LITER

MDA MINIMUM DECTABLE ACTIVITY

MG MILLIGRAMS

MGN MILLIGRAMS AS NITROGEN

MR MILLIROENTGEN

NITROGEN

OL OTHER LIQUID

PB LEAD

PCI PICOCURIE

QC QUALITY CONTROL

RINSEBLANK

SD SEDIMENT

STW STORMWATER

RNIRT WATISW
TRIP BLANKUG MICROGR

AN

II
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NFSS 1996 RADON DATA

AVERAGE STANDARD

DAYS TOTAL EXPOSURE
COFLCFLTFSTLOFL DOVIATLON

STATION TYPO DATE START DATE END EXPOSED PCULDAYS

001 011095 041395 93 300 03 378

001 041395 071195 89 300 03 243

001 071195 102395 104 300 03 204

001 102395 013096 99 300 03 267

007 011095 041395 93 300 03 447

007 041395 071195 89 300 03 277

007 071195 102395 104 450 04 180

007 102395 013096 99 300 03 277

008 011095 041395 93 300 03 378

008 041395 071195 89 300 03 209

008 071195 102395 104 385 04 189

008 102395 013098 99 300 03 316

010 011095 041395 93 300 03 408

010 041395 071195 89 300 03 213

010 071195 102395 104 300 03 236

010 102395 013096 99 300 03 243

011 011095 041395 93 03 229

011 041395 071195 89 300 03 204

011 071195 102395 104 300 03 213

011 102395 013096 99 300 03 236

012 011095 041395 93 300 03 447

012 041395 071195 89 300 03 243

012 071195 102395 104 300 03 204

012 102395 013096 99 300 03 333

013 011095 041395 93 300 03 333

013 041395 071195 89 300 03 213

013 071195 102395 104 300 03 204

013 102395 013096 99 300 03 243

015 011095 041395 93 300 03 302

015 041395 071195 89 300 03 204

015 071195 102395 104 300 03 224

015 102395 013096 99 778 08 143

018 011095 041395 93 300 03 447

018 041395 071195 89 300 03 209

018 071195 102395 104 342 03 196

018 102395 013096 99 300 03 333

021 011095 041395 93 300 03 333

021 041395 071195 89 300 03 229

021 071195 102395 104 450 04 180

021 102395 013096 99 300 03 333
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NFSS 1995 RADON DATA

AVENG STANDARD

DAYS TOTAL EXPOSURE CONCENTFATLON DVIATIO4L

STATION TYPE DATE START DATE END EXPOSED PCILDAYS PCUL

023 0111 0J 041395 93 300 03 318

023 041395 071195 89 300 03 224

023 071195 102395 104 300 03 204

023 102395 013098 99 300 03 238

024 011095 041395 93 300 03 277

024 041395 071195 89 300 03 213

024 071195 102395 104 342 03 196

024 102395 013096 99 300 03 277

028 011095 041395 93 300 03 243

028 041395 071195 89 300 03 213

028 071195 102395 104 321 03 200

028 102395 013098 99 300 03 243

029 011095 041395 93 300 03 333

029 041395 071195 89 300 03 258

029 071195 102395 104 384 03 192

029 102395 013096 99 300 03 277

032 0110195 041395 93 300 03 302

032 041395 071195 89 355 04 183

032 071195 102395 104 300 03 236

032 102395 013096 99 300 03 258

036 011095 041395 93 300 03 333

038 041395 071195 89 300 03 229

038 071195 102395 104 300 03 258

038 102395 013096 99 300 03 354

105 011095 041395 93 300 03 289

105 041395 071195 89 307 03 198

105 071195 102395 104 321 03 200

105 102395 013096 99 300 03 408

112 011095 041395 93 300 03 378

112 041395 071 195 89 300 03 243

112 071195 102395 104 300 03 250

112 1023195 013096 99 300 03 250

118 011095 041395 93 300 03 333

118 0411395 071195 89 300 03 250

116 071195 102395 104 300 03 204

116 1023195 013098 99 300 03 354

120 011095 041395 93 300 03 318

120 041395 071195 89 300 03 250

120 0711195 102395 104 300 03 224

120 102395 013096 99 300 03 267

PAGE 2OF
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NFSS 1995 RADON DATA

AVRAG STANDARD

DAYS TOTAL EXPOTUR
COFLCFLTYUTLOFL DEVIATION

STATION TYPO DAT START DAT END EXPOSED PCIJLDAYS
PAIL

121 0111095 0413195 93 300 03 316

121 041395 071195 89 300 03 229

121 071195 102395 104 300 03 213

121 102395 013096 99 300 03 277

122 011095 041395 93 300 03 354

122 041395 071195 89 300 03 209

122 071195 102395 104 300 03 224

122 102395 013096 99 300 03 302

123 011095 041395 93 300 03 289

123 041395 071195 89 300 03 236

123 071195 102395 104 321 200

123 102395 013096 99 300 03 243

SHIP 011095 041395 93 300 03 316

SHIP 041395 071195 89 1197 13 120

SHIP 071195 102395 104 300 03 447

SHIP 102395 013098 99 300 03 354

II
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NFSS 1995 TETLD DATA

STATION DATE START DAT END FIRST SACOND THIRD FOURTH FIFTH AVERAGE MRWEEK TWOSIGMA

001 0111095 0711195 37 35 41 39 43 39 128 83

001 011095 071195 40 38 39 42 43 40 13 55

001 011095 013098 87 72 74 84 58 888 111 143

001 011095 013098 78 72 73 72 65 716 119 81

007 011095 071195 38 35 43 43 38 394 128

007 011095 071195 43 40 38 41 38 398 128 54

007 011095 013098 64 72 72 62 63 886 111 10

007 011095 013096 67 69 88 69 67 676 112 27

008 011095 0711195 39 38 39 34 37 374 121 41

008 011095 071195 41 38 39 38 37 386 125

008 011095 013096 72 68 69 75 69 706 117 58

008 011095 013096 72 65 76 65 70 696 116 94

010 011095 071195 42 45 39 41 39 412 134

010 011095 071195 35 41 39 46 38 398 129 82

010 011095 013096 64 80 81 70 75 74 123 142

010 011095 0130196 69 68 77 72 69 71 118 73

011 011095 071195 34 41 29 30 38 344 111 103

011 011095 071195 35 39 38 38 34 364 118 41

011 011095 013096 64 64 65 65 62 64 106 24

011 011095 013096 69 88 64 69 62 88 11 62

012 011095 071195 37 40 38 39 38 38 123 32

012 011095 071195 35 37 38 37 37 388 119 22

012 011095 013096 69 67 69 64 65 888 111 46

012 011095 013096 69 68 65 69 49 64 108 171

013 011095 071195 39 39 41 32 32 386 119 86

013 011095 071195 28 38 40 37 39 384 118 97

013 011095 013098 68 63 74 71 88 684 114 86

013 011095 013096 64 71 71 58 63 654 109 112

015 011095 071195 39 41 42 42 43 414 134

015 011095 071195 38 42 40 40 39 398 129

015 011095 013096 77 75 88 71 73 728 121

015 011095 013096 76 79 76 78 773 128

018 011095 071195 42 42 41 44 47 432 14 48

018 011095 071195 44 40 44 48 44 436 141 44

018 01109S 013096 75 81 83 81 83 806 134 68

018 011095 013096 78 75 78 72 72 75 125

021 0110195 071195 44 39 43 35 41 404 131 72

021 011095 071195 41 45 48 43 44 438 142 38

021 011095 013096 71 70 81 77 65 728 121 125

021 011095 013096 72 63 80 78 72 73 121 133

023 011095 0711195 35 40 45 42 48 416 135 88

023 011095 071195 40 43 38 40 44 41 133 49

023 011095 013096 75 72 78 69 74 732 122 55

023 011095 013096 74 68 69 78 75 724 12 73
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NFSS 1995 TETLD DATA

STATION OAT STATT DATO END FIRST SECOND THIRD FOURTH FIFTH AVERAGE MRLWSEK TWOSIGMA

024 011095 071195 39 37 37 38 38 374 121 23

024 011095 071195 43 37 41 43 43 414 134 52

024 011095 013096 70 64 63 61 68 648 108 68

024 011095 013096 64 68 65 66 70 686 111 48

028 011095 071195 40 38 42 46 41 414 134 59

028 011095 071195 41 41 40 40 38 396 128 41

028 011095 013096 86 79 74 74 69 764 127 129

028 011095 013096 74 71 70 70 75 72 12 47

029 011095 071195 42 40 37 42 39 40 13 42

029 011095 071195 44 32 41 43 39 398 129 95

029 011095 013096 77 79 68 68 69 718 119 116

029 011095 013096 74 78 82 74 76 768 128 67

038 011095 071195 42 40 35 36 38 378 123 61

038 011095 071195 40 41 29 41 41 384 124 105

038 011095 013096 76 76 68 76 67 726 121 93

038 011095 013096 70 70 78 69 69 712 118 77

105 071395 013096 25 32 35 36 28 312 91 93

105 071395 013096 31 45 35 37 30 356 104 12

112 011095 071195 35 40 38 35 35 382 117 43

112 011095 071195 25 40 35 34 36 34 11 11

112 011095 013096 57 63 61 61 59 602 46

112 011095 013096 68 68 77 63 65 674 112 11

116 011095 071195 38 34 34 34 38 356 115 44

116 011095 071195 39 35 38 39 33 388 119 54

118 011095 013096 68 67 64 65 70 684 11 46

116 011095 013096 60 71 68 65 72 688 111 97

120 011095 071195 49 48 48 50 52 494 18 33

120 011095 071195 38 43 48 46 49 448 145 89

120 011095 013096 84 90 87 84 90 87 145

120 011095 013096 88 84 83 85 93 866 144 81

121 011095 071195 51 59 52 55 54 542 176 62

121 011095 071195 52 55 50 50 55 524 17

121 011095 013096 102 99 97 96 98 984 164 46

122 011095 071195 43 38 39 43 39 40 13

122 011095 071195 41 42 43 37 41 408 132 46

122 011095 013096 70 78 71 71 74 728 121 65

122 011095 013096 78 79 79 78 79 786 131 11

123 011095 071195 39 37 41 38 38 386 125

123 011095 071195 39 37 39 40 38 386 125 23

123 011095 013096 6D 81 69 68 71 71 118 117

123 011095 013096 71 65 79 76 69 72 12 111

NTR 011095 071195 21 24 23 24 26 236 76 36

NTR 011095 071195 23 26 24 21 24 236 78 36

PAGE OF



NFSS 1995 TETLD DATA

STATION DATA STAIT DATE END FIRST SECOND THIRD FOURTH FIFTH AVERAGE MRWK TWOSIGMA

PIG 01110195 013095 18 21 17 21 19 192 58 38

PIG 01110195 07111195 31 23 21 24 21 24 78 82

PIG 0110195 0711195 22 22 24 24 28 238 78 33

PIG 011095 013098 36 42 38 38 38 378 63 52

PIG 0110195 013098 34 38 35 37 35 358 33

PIG 011095 013098 18 21 17 21 19 192 58 36

PIG 0110195 0130196 35 43 37 38 32 386 61 81

PIG 0110195 0130196 43 36 38 37 41 386 64 84

P8GE3OF
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NFSS 1995 RADIOLOGICAL DATA

42

STATION ID DATA COLLECTED ANALYTE RESULT ERROR UNITS BNI FLAG MDA MATRIX

A45 042595 RADIUM226 018 014 PCII 012 GW
MS 042595 TOTAL URANIUM 531 02 UGL 003 GW
A45 042595 RADIUM228 011 011 PCII UJ 015 OW
A45 042595 TOTAL URANIUM 545 64 UGH 003 OW

ASO CR 04259S RAOIUM226 02 015 PCII 013 OW
ASO 042595 TOTAL URANIUM 177 21 UGH 003 OW
B02W20S 042495 RADIUM226 013 014 PCII UJ 019 OW
BO2W2OS 042495 TOTAL URANIUM 109 13 UGI 003 OW
FIELDOC 042095 RADIUM226 014 018 PCII UJ 034 CL

FIELDOC 042095 THORIUM232 001 001 PCII UJ 019 OL

FIELDOC 042095 TOTAL URANIUM 001 001 UGH UJ 003 CL

OWO4B 042595 RADIUM226 009 009 PCII 01 OW
OWO4B 042595 TOTAL URANIUM 256 UOL 003 OW

0W065 042595 RADIUM226 018 015 PCII 016 OW
OWO6B 042595 TOTAL URANIUM 305 36 UGL 003 OW

OWO7B 042495 RADIUM226 024 018 PCII 016 OW
OWO7B 042495 TOTAL URANIUM 16 19 UOI 003 OW

OW15B CR 042495 RADIUM226 013 013 PCII 018 OW
OW1SB 042495 RADIUM228 014 015 PCII UJ 02 OW
0W156 042495 TOTAL URANIUM 135 16 UOI 003 OW
OWL 58 CR 042495 TOTAL URANIUM 137 16 UOI 003 OW

OWL 7B CR 042595 RAOIUM226 003 006 PCII UJ 009 OW
OW17B 042595 TOTAL URANIUM 91 094 UOI 003 OW

SWSDOO9 042095 RADIUM226 21 049 PCIO 017 SD

SWSDOO9 042095 THORIUM232 12 04 PCIO 009 SD

SWSDOO9 042095 TOTAL URANIUM 58 056 UOO 01 SD

SWSDOO9 042095 RADIUM226 016 018 PCII UJ 029 SW
SWSDOO9 042095 TOTAL URANIUM 116 14 UOI 003 SW

SWSDOIO RADIUM226 13 041 PCIO 02 SD

SWSDO1O 042095 THORIUM232 14 043 PCIG 009 SD

SWSDO1O 042095 TOTAL URANIUM 35 035 UGG 01 SD

SWSDOIO 042095 RADIUM226 009 01 PCII LII 017 SW
SWSDOI0 CR 042095 TOTAL URANIUM 141 17 UOI 003 SW

SWSDO1 CR 042095 RADIUM226 053 PCIO 019 SD

SWSDOI1 CR 042095 THORIUM232 11 039 PCIO 006 SD

SWSDOI CR 042095 TOTAL URANIUM 27 027 UOO 01 SD

SWSDOI1 042095 RADIUM226 23 081 PCIO 047 SD

SWSDO1I 042095 THORIUM232 038 PCIO 012 SD

SWSDO1 CD 042095 TOTAL URANIUM 03 UGO 01 SD

SWSDO11 CR 042095 RADIUM226 008 009 PCII UJ 012 SW
SWSDO1 CR 042095 TOTAL URANIUM 182 19 UOI 003 SW
SWSDOI CD 042095 RADIUM226 002 005 PCII UJ 018 SW
SWSDO11 CD 042095 TOTAL URANIUM 158 19 UGI 003 SW
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NFSS 1995 RADIOLOGICAL DATA

STATION ID OATS COLLECTED ANALYTE RESULT ERIOR UNITS UNI FLAG MDA MATRIX

SWSDO21 0412095 RADIUM226 13 042 PCIG 021 SD

SWSDO21 042095 THORIUM232 13 041 PCIG 005 SD

SWSDO2I 042095 TOTAL URANIUM 31 031 UGIG 01 SD

SWSDO2I CR 042095 RADIUM226 025 028 PCII UJ 049 SW

SWSDO21 042095 TOTAL URANIUM 181 19 UGH 003 SW

5W50022 042095 RADIUM226 23 054 PCIIG 012 SD

SWSDO22 042095 THORIUM232 13 042 PCIG 009 SD

SWSDO22 042095 TOTAL URANIUM 28 028 UGIG 01 SD

5W50022 CR 042095 RADIUM228 047 031 PCII 032 SW

SWSDO22 042095 TOTAL URANIUM 181 22 UGIL 003 SW
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NFSS 1995 CHEMICAL DATA

STATION ID DATE COLLECTED ANALYTE REULTS BNI FLAG LAB FLAG DL MATRIX

MS 04J2595 ALKALINILY 447 MGI GW

A45 041295 BICARBONATE 447 GW

MS CR 042595 CARBONATE 2MGI OW

MS CR 042595 CHLORIDE 513 MGI 62 GW

M5 CR 042595 NITRATE AS 009 MGNI 002 OW

MS CR 042595 TOTAL ORGANIC CARBON MGI 05 OW

M5 CR 042595 PHOSPHATE 005 MGI OC OW

MS 042595 SULFATE 596 MGIL 50 OW

MS CR 042595 TOTAL DISSOLVED SOLIDS 1900 MGI GW

M5 042595 CALCIUM 229000 UGI GW

MS CR 042595 COPPER 88 UGI 71 OW

MS CR 042595 POTASSIUM 4770 UGL 847 GW

A45 042595 MAGNESIUM 120000 UGIL 388 OW

A45 CR 042595 SODIUM 36500 UGI 575 OW

M5 CR 042595 LEAD 06 UGI 06 OW

MS 042595 VANADIUM UGL GW

M5 042595 ALKALINILY 447 MGL OW

MS CD 042595 BICARBONATE 447 MGI GW

MS CD 042595 CARBONATE MGL OW

MS CD 042595 CHLORIDE 511 MGI 62 OW

MS CD 042595 NITRATE AS 009 MGNI 002 OW

MS 0442595 TOTAL ORGANIC CARBON 25 MGI 05 OW

MS CD 042595 PHOSPHATE 005 MGI 0OS OW

MS CD 042595 SULFATE 642 MGI 50 OW

MS 042595 TOTAL DISSOLVED SOLIDS 1800 MGI OW

MS 042595 CALCIUM 269000 UGI 143 OW

MS 042595 COPPER 71 UGL 71 OW

MS 04259S POTASSIUM 5120 UGI 847 OW

MS CD 042S9S MAGNESIUM 138000 UGI 388 OW

MS 04259S SODIUM 41700 UGI 575 OW

MS CD 042S95 LEAD 07 UGI 06 OW

MS CD 042595 VANADIUM UGI OW

ASO CR 042S9S ALKALINITY 385 MGI OW

ASO 042598 BICARBONATE 385 MGI OW

ASO 042595 CARBONATE MGI OW

ASO CR 042595 CHLORIDE 227 MGI 12 OW

ASO CR 042595 NITRATE AS 005 MGNI 002 OW

MO CR 042595 TOTAL ORGANIC CARBON 35 MGI 05 OW

MO CR 042595 PHOSPHATE 005 MGI 008 OW

A5O CR 042596 SULFATE 488MGI OW

MO CR 042595 TOTAIDISSOLVEDSOLIDS 1340 MGI OW

MO CR 042595 CALCIUM 129000 UGL 143 OW

MO CR 042595 COPPER 71 UGL 71 OW

MO CR 042595 POTASSIUM 1890 UGL 847 OW

CR 042595 MAGNESIUM 139000 UGI 388 OW

MO 042595 SOOIUM 6830 UGI OW
MO CR 042595 LEAD 06 UGI 06 OW

MO CR 042595 VANADIUM 4U0I OW
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NFSS 1995 CHEMICAL DATA

STATION ID DAT COLLECTED ANALYTS RECULTS BNI FLAG LAB FLAG DL MATRIX

BO2W2OS RI 0424195 ALKALINITY 406 MGI GW

902W20S 042495 BICARBONATE 406 MGI GW

B07T 042495 CARBONATE MGI GW

BO2W2OS 042495 CHLORIDE 74 MGI 025 OW

902W20S 042495 NITRATE AS 003 MGM 002 OW

B02W203 042495 TOTAL ORGANIC CARBON MJI 05 OW

BO2W2OS 042495 PHOSPHATE 005 IIGII 005 OW

BO2W2OS 042495 SULFATE 301 50 GW

BO2W2OS 042495 TOTAL DISSOLVED SOLIDS ML OW

BO2W2OS 042495 CALCIUM 50500 U3I 143 OW

BO2W2OS 042495 COPPER 31I 71 OW

B02W205 042495 POTASSIUM 1020 UGII 847 OW

B02W205 042495 MAGNESIUM 80800 UGI 388 OW

B02V 042495 SODIUM 34000 UGI 575 OW

B02W205 042495 LEAD 06 UGL 06 OW

B02W205 042495 VANADIUM UGI OW

OWO4B 042595 ALKALINITY 325 MGI OW

OW04B 042595 BICARBONATE 325 MOI OW

OW04B 042595 CARBONATE MGI OW

OWO4B 042595 CHLORIDE 846 MGI 125 OW

OW04B 042595 NITRATE AS 008 MOWI 002 OW

OV 042595 TOTAL ORGANIC CARBON 27 MOI 05 OW

OWO4B 042595 PHOSPHATE 01 MOI 005 OW

OW04B 042595 SULFATE 402MGI 50 OW

OWO4B 042595 TOTAL DISSOLVED SOLIDS 1200 MOI OW

OWO4B 042595 CALCIUM 144000 UGII 143 OW

OW04B 042595 COPPER 84 UOI 71 OW

OWO4B 042595 POTASSIUM 3410 UGIL 847 OW

OWO4B 042595 MAGNESIUM 15000 UGIL 388 OW

OW04B 042595 SODIUM 50100 IJOI 575 OW

OWO4B 042595 LEAD 06 UGIL 06 OW

OW04B 042595 VANADIUM 71 UOI OW

0W068 042595 ALKALINITY 670 MOI OW

OWO6B 042595 BICARBONATE 670 MGI OW

OWO6B 042595 CARBONATE MOI

0W068 042595 CHLORIDE 317 MGI 12 OW

042595 NITRATE AS 006 MGNI 002 OW

OW068 042595 TOTAL ORGANIC CARBON 34 MOI 05 OW

OWOBB 042595 PHOSPHATE 005 MGI 005 OW

OWOSB 042595 SULFATE 512MGI 50 OW

06B CR 042595 TOTAL DISSOLVED SOUDS 1670 MOI OW

0W055 042595 CALCIUM 148000 UGL 143 OW

0W068 CR 042595 COPPER 110I 71 OW

0W065 CR 042595 POTASSIUM 3490 110I 847 OW

OWOSS 04259S MAGNESIUM 221000 UOI 388 OW

OWO6S 042595 SODIUM 607 UOI 575 OW

CR 042595 IEA 0610I 08 OW

042B95 VANADIUM 10I OW
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NFSS 1995 CHEMICAL DATA

STATION ID DATE COLLECTED ANOLYTE RAULTA BNI FLAG LAB FLAG DL MATRIX

OWO7B O424 ALKALINITY 401 MGII GW

OWO7B 0424195 BICARBONATE 401 MGI GW

OWO7B CR 042495 CARBONATE MGI OW

0W076 CR 042495 CHLORIDE 177 MGI 05 OW

OWO7B 042495 NITRATE AS 006 MGNI 002 OW

OWO7B 042495 TOTAL ORGANIC CARBON 14 MGI 05 OW

OWO7B CR I4495 PHOSPHATE 005 MGI 005 OW

OWO7B CR 04W SULFATE 694 MGI SO OW

OWO7B TOTAL DISSOLVED SOLIDS 1S00 MGI OW

OWO7B 04I24 CALCIUM 67700 UGH 143 OW

OWO7B J4249 COPPER 71 UGL 71 OW

OWO7B 042495 POTASSIUM 984 UGH 847 OW

OWO7B 042495 MAGNESIUM 104000 UGL 388 OW

OWO7B 042495 SODIUM 36500 UGIL 575 OW

OWO7B 042495 LEAD 08 UGH 06 OW

OWO7B 042495 VANADIUM UGII OW

OWISA 042495 ALKALINITY 112 MGI OW

OWL SA 042495 BICARBONATE 112 MGI OW

OWISA 042495 CARBONATE MGI OW

OWISA 042495 CHLORIDE 734 MOI 62 OW

OWLSA CR 042495 NITRATE AS 006 MGNI 002 OW

OWLSA 042495 TOTAL ORGANIC CARBON 81 MOI 05 OW

OWLSA 042495 PHOSPHATE 04 MGI 005 OW

OWISA CR 042495 SULFATE 1130 MGI 250 OW

OWISA CR 042495 TOTAL DISSOLVED SOLIDS 1880 MOI OW

OWISA CR 042495 CALCIUM 188000 UGH 143 OW

OWISA 042495 COPPER 131 UGH 71 OW

OWISA 042495 POTASSIUM 10400 UGHI 847 OW

OWISA 042495 MAGNESIUM 91800 UGHI 388 OW

OWISA 042495 SODIUM 188000 UGIL 575 OW

OWISA 042495 LEAD 18 UGI 06 OW

OWISA 042495 VANADIUM 125 UGH OW

OWL56 042495 ALKAUNMI 498 MGI OW

OWLSB 042495 BICARBONATE 498 MGI OW

OWLSB CR 042495 CARBONATE MGI OW

OWLSB CR 042495 CHLORIDE 134 MGI 05 OW

OWL58 CR 042495 NITRATE AS 008 MOWI 002 OW

OWLSB 042495 TOTAL ORGANIC CARBON 12MGI 05 OW

OWI5B 042495 PHOSPHATE 0OS MGI 008 OW

OWISS 042495 SULFATE 49S MGI 125 OW

OWL56 04249S TOTAL DISSOLVED SOUDS 1230 MGI OW

OW158 CR 042495 CALCIUM 90100 UGH 143 OW

OWISS CR 042495 COPPER 71 UGH 71 OW

OWISS 042495 POTASSIUM 1010 UGH 847 OW

7OW158 042495 MAGNESIUM 136000U0I 388

OWL58 CR 042495 SODIUM 5840 UGH 575 OW

OWL58 CR 042495 LEAD 06 UGII 06 OW

OWISS 04249S VANADIUM UGH OW
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OWI7B 042595 ALKAUNILY 451 MON OW

OWL78 CR 042595 BICARBONATE 451 MOI OW

OWL78 042595 CARBONATE MGI OW

OW17B 042595 CHLORIDE 162 MOI 05 OW

OW178 042595 NITRATE AS 006 MONI 002 OW

OWI7B 042595 TOTAL ORGANIC CARBON 16 MGI 05 OW

OWL78 042595 PHOSPHATE 005 MGI 005 OW

OWL78 042595 SULFATE 447 MGI 50 OW

OWI7B 042595 TOTAL DISSOLVED SOLIDS 1200 MGI OW

OW17B 042595 CALCIUM 87000 UGI 143 OW

OWI7B 042595 COPPER 71 UG1 71 OW

OWL 78 042595 POTASSIUM 2280 UGI 847 OW

OWI7B 042595 MAGNESIUM 142000 UGI 388 OW

OWI7B 042595 SODIUM 60500 UGH 575 OW

OWL78 042595 LEAD 06 UGI 06 OW

OWI7B 042595 VANADIUM UGI OW

34

PAGE OF
55

AT


	A3_000890
	A3_000891
	A3_000892
	A3_000893
	A3_000894
	A3_000895
	A3_000896
	A3_000897
	A3_000898
	A3_000899
	A3_000900
	A3_000901
	A3_000902
	A3_000903
	A3_000904
	A3_000905
	A3_000906
	A3_000907
	A3_000908
	A3_000909
	A3_000910
	A3_000911
	A3_000912
	A3_000913
	A3_000914
	A3_000915
	A3_000916
	A3_000917
	A3_000918
	A3_000919
	A3_000920
	A3_000921
	A3_000922
	A3_000923
	A3_000924
	A3_000925
	A3_000926
	A3_000927
	A3_000928
	A3_000929
	A3_000930
	A3_000931
	A3_000932
	A3_000933
	A3_000934
	A3_000935
	A3_000936
	A3_000937
	A3_000938
	A3_000939
	A3_000940
	A3_000941
	A3_000942
	A3_000943
	A3_000944
	A3_000945
	A3_000946
	A3_000947
	A3_000948
	A3_000949
	A3_000950
	A3_000951
	A3_000952
	A3_000953
	A3_000954
	A3_000955
	A3_000956
	A3_000957
	A3_000958
	A3_000959
	A3_000960
	A3_000961
	A3_000962
	A3_000963
	A3_000964
	A3_000965
	A3_000966
	A3_000967
	A3_000968
	A3_000969
	A3_000970
	A3_000971

	Text1: 200-1e
	Text2: NFSS_01.06_1006_a


