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RADIOLOGICAL SURVEY
OF BUILDINGS 401A 402 416 AND 429

NIAGARA FALLS STORAGE SITE

LEWISTON NEW YORK

INTRODUCTION

THE NIAGARA FALLS STORAGE SITE NFSS IS US DEPARTMENT OF ENERGY DOE SURPLUS FACILITY

LOCATED IN NIAGARA COUNTY OF WESTERN NEWYORK THE NFSS PROPERTY IS PORTION OF THE US

ARMYS FORMER LAKE ONTARIO ORDNANCE WORKS LOOW SITE THE 3040 HECTARE 7500 ACRE

LOOW WAS ESTABLISHED IN THE EARLY 1940S FOR THE PRODUCTION OF TNT DURING WORLD WAR II

THESE OPERATIONS CEASED AND APPROXIMATELY 608 HECTARES 1500 ACRES OF THE PROPERTY WAS

TRANSFERRED TO THE MANHATTAN ENGINEER DISTRICT MED PREDECESSOR AGENCY TO THE ATOMIC ENERGY

COMMISSION AEC

THE MEDAEC ACTIVELY USED THE SITE FROM 1944 UNTIL 1971 IN 1944 THE MED BEGAN TO USE

BUILDINGS AND OPEN AREAS ON THE SITE FOR THE STORAGE OF PITCHBLENDE URANIUM ORE PROCESSING

RESIDUES FROM LINDE AIR PRODUCTS DIVISION IN TONAWANDA NY AND THE MIDDLESEX SAMPLING PLANT

IN MIDDLESEX NJ FROM 1947 UNTIL 1954 THE AEC CONTINUED TO USE THE SITE FOR STORAGE OF

RADIOACTIVELY CONTAMINATED EQUIPMENT MATERIALS AND RESIDUES WHICH RESULTED FROM THE

DECONTAMINATION AND ONGOING URANIUM EXTRACTION ACTIVITIES AT OTHER MED CONTROLLED FACILITIES

ADDITIONAL WASTES RECEIVED FOR STORAGE AND SUBSEQUENT TRANSSHIPMENT INCLUDED URANIUM AND

THORIUM PROCESSING WASTES FROM VARIOUS NEWYORK STATE FACILITIES MATERIAL FROM KNOLLS ATOMIC

POWER LABORATORY THE UNIVERSITY OF ROCHESTER AND THE ELECTROMETALLURGICAL COMPANY THE

FINAL OPERATION AT THE SITE OCCURRED WHEN THE ORIGINAL SITE STEAM PLAN BUILDING 401 WAS MODIFIED

AND USED FOR BORONLO PRODUCTION FROM 1953 TO 1959 AND AGAIN BETWEEN 1965 AND 1971

AT VARIOUS TIMES DURING AND SUBSEQUENT TO MEDAEC SITE OPERATIONS CLEANUP ACTIVITIES WERE

CONDUCTED TO REDUCE CONTAMINATION TO HISTORICALLY APPLICABLE LEVELS THESE REMEDIAL ACTIONS

RESULTED IN ALL BUT APPROXIMATELY 773 HECTARES 191 ACRES OF THE ORIGINAL AREA BEING DECLARED

SURPLUS AND SOLD OR TRANSFERRED BY THE GENERAL SERVICES ADMINISTRATION TO PRIVATE COMMERCIAL

OR GOVERNMENT AGENCIES THE REMAINING PROPERTY WAS RETAINED BY THE AEC AND ITS SUCCESSOR

THE DOE AND PLACED IN CARETAKER STATUS
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VARIOUS ORGANIZATIONS HAVE PERFORMED RADIOLOGICAL SURVEYS SINCE 1971 TO CHARACTERIZE THE

CONTAMINATION REMAINING AT THE SITE RESIDUAL CONTAMINATION PRIMARILY URANIUM AND ITS DAUGHTER

PRODUCTSMAINLY RADIUM AS WELL AS SMALLER QUANTITIES OF THORIUM STRONTIUM90 AND CESIUM137

WERE IDENTIFIED DURING THESE SURVEYS ON BOTH THE SITE AND SURROUNDING VICINITY PROPERTIES THE

RESIDUAL CONTAMINATION IDENTIFIED EXCEEDED THE CURRENT GUIDELINES FOR RELEASE TO UNRESTRICTED USE

THEREFORE THE PROPERTY WAS INCLUDED IN THE DOES FORMERLY UTILIZED SITES REMEDIAL ACTION

PROGRAM FUSRAP BECHTEL NATIONAL INC BNI THE FUSRAP PROJECT MANAGEMENT

CONTRACTOR PMC HAS PERFORMED REMEDIAL ACTIONS TO REMOVE BOTH ON AND OFFSITE CONTAMINATION

AND HAS CONSOLIDATED THE MATERIALS IN AN ENGINEERED CONTAINMENT STRUCTURE ON THE NFSS

MOST OF THE ORIGINAL SITE BUILDINGS WERE DEMOLISHED DURING REMEDIATION THE ONLY REMAINING

STRUCTURES INCLUDE BUILDINGS 401 401A 402 403 416 429 AND THE HITTMAN BUILDING THE

CURRENT SITE PROJECT PLAN CALLS FOR THE DEMOLITION OF 401A 402 416 AND 429 AND OFFSITE RELEASE

OF THE DEBRIS

AT THE REQUEST OF THE DOE THE ENVIRONMENTAL SURVEY AND SITE ASSESSMENT PROGRAM ESSAP

OF OAK RIDGE ASSOCIATED UNIVERSITIESOAK RIDGE INSTITUTE FOR SCIENCE AND EDUCATION

ORAUORISE PERFORMED RADIOLOGICAL SURVEY OF THE INTERIOR SURFACES AND EXTERIOR GROUNDS

OF BUILDINGS 401A 402 416 AND 429 THIS REPORT DESCRIBES THE PROCEDURES AND RESULTS OF THAT

SURVEY

SITE DESCRIPTION

THE NFSS IS LOCATED APPROXIMATELY KM NORTHEAST OF THE TOWN OF LEWISTON NY FIGURE

THE SITE IS BOUNDED ON THE NORTH BY STREET AND ON THE SOUTH BY STREET SECURITY FENCES FORM

THE EAST AND WEST BOUNDARIES WHICH ROUGHLY PARALLEL CASTLE GARDEN ROAD AND LUTTS ROAD THE

REMAINING BUILDINGS ON THE SITE IDENTIFIED AS BUILDINGS 401 401A 402 403 416 429 AND THE

HITTMAN BUILDING ARE CLUSTERED IN THE SOUTHEAST AND SOUTH CENTRAL PORTIONS OF THE SITE FIGURE

BUILDINGS 401 AND 403 AND THE HITTMAN BUILDING WERE NOT SURVEYED AS PART OF THIS PROJECT
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BUILDINGS 401A 402 416 AND 429 ARE SINGLESTORY STRUCTURES AND CONTAIN COMBINED FLOOR SPACE

OF APPROXIMATELY 380 FIGURES 36 BUILDING CONSTRUCTION IS MASONRY BLOCK ON CONCRETE

SLABS WITH CORRUGATED SHEETMETAL ROOFS EXTERIOR WALLS ARE CONSTRUCTED WITH TRANSITETYPE

OVERLAYMENT THE INTERIOR SUFFACES INCLUDE TILE FLOORS GYPSUM BOARD OR PAINTED MASONRY BLOCK

WALLS AND SUSPENDED FALSE CEILINGS WITH THE EXCEPTION OF BUILDING 401A WHERE THE CEILING WAS

THE UNDERSIDE OF THE METAL ROOF

OBJECTIVE

THE OBJECTIVE OF THE SURVEY WAS TO DETERMINE THE RADIOLOGICAL STATUS OF BUILDINGS 401A 402

416 AND 429 RELATIVE TO THE FUSRAP GUIDELINES AND DOE ORDER 54005 CHAPTER IV

DOEEM WILL USE THE RESULTS TO DETERMINE IF THE BUILDING RUBBLE MAY BE DISPOSED OF WITHOUT

RADIOLOGICAL RESTRICTIONS

PROCEDURES

THE SURVEY WAS CONDUCTED DURING THE PERIOD OF MARCH 913 1992 IN ACCORDANCE WITH THE SITE

SPECIFIC SURVEY PLAN USING PROCEDURES AND INSTRUMENTATION DESCRIBED IN THE ESSAP SURVEY

PROCEDURES MANUAL APPENDICES AND PROVIDE AN OVERVIEW OF INSTRUMENTS AND METHODS

REFERENCE GRID

REFERENCE GRID CONSISTING OF GRID BLOCKS WAS ESTABLISHED ON THE FLOOR AND LOWER WALLS

UP TO IN THOSE ROOMS LARGER THAN 10 IN EACH OF THE FOUR BUILDINGS MEASUREMENTS AND

SMEAR SAMPLING LOCATIONS ON UNGRIDDED SURFACES WERE REFERENCED TO THE FLOOR OR WALL GRID OR TO

PROMINENT BUILDING FEATURES

SURFACE SCANS

ALPHA BETA AND GAMMA SURFACE SCANS WERE PERFORMED ON 100 OF THE FLOORS AND LOWER INTERIOR

WALLS AS WELL AS PORTIONS OF THE CEILINGS EXTERIOR WALLS AND EXTERIOR GROUNDS FOR RESIDUAL DIRECT
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RADIATION SCANS WERE PERFORMED USING GAS PROPORTIONAL AND NAIT1 DETECTORS COUPLED TO

RATEMETERS OR RATEMETERSCALERS WITH AUDIBLE INDICATORS LOCATIONS OF ELEVATED DIRECT RADIATION

IDENTIFIED BY SURFACE SCANS WERE MARKED FOR FURTHER INVESTIGATION

SURFACE ACTIVITY MEASUREMENTS

DIRECT MEASUREMENTS TO DETERMINE TOTAL ALPHA AND BETA SURFACE ACTIVITY WERE PERFORMED ON 119

RANDOMLY SELECTED GRID BLOCKS REPRESENTING APPROXIMATELY 10 OF THE TOTAL GRID BLOCKS IN THE

FOUR BUILDINGS THE INITIAL SURVEY PLAN STATED THAT 25 OF THE TOTAL FLOOR AND LOWER WALL GRID

BLOCKS WOULD BE MEASURED HOWEVER BASED ON FINDINGS AS THE SURVEY PROGRESSED THE TOTAL

NUMBER OF GRID BLOCKS SELECTED WAS REDUCED MEASUREMENTS WERE PERFORMED AT THE CENTER AND

FOUR POINTS EQUIDISTANT BETWEEN THE CENTER AND GRID BLOCK CORNERS USING GAS PROPORTIONAL DETECTORS

COUPLED TO RATEMETERSCALERS THE FIVE MEASUREMENTS WERE THEN AVERAGED TO DETERMINE AVERAGE

ACTIVITY WITHIN EACH GRID BLOCK

SINGLEPOINT DIRECT MEASUREMENTS WERE PERFORMED EVERY 20 ON UNGRIDDED SURFACES UPPER

WALLS AND CEILINGS IN ROOMS LESS THAN 10 IN ON EXTERIOR BUILDING SURFACES AND AT AREAS OF

ELEVATED DIRECT RADIATION IDENTIFIED BY THE SURFACE SCANS TOTAL OF 125 SINGLEPOINT DIRECT

MEASUREMENTS WERE MADE ON UNGRIDDED INTERIOR AND EXTERIOR BUILDING SURFACES USING GAS

PROPORTIONAL DETECTORS COUPLED TO RATEMETERSCALERS

SMEAR SAMPLES TO DETERMINE REMOVABLE SURFACE ACTIVITY WERE COLLECTED FROM THE HIGHEST DIRECT

MEASUREMENT LOCATION WITHIN EACH GRID BLOCK AND FROM EACH SINGLEPOINT MEASUREMENT LOCATION

REFER TO FIGURES THROUGH 38 FOR MEASUREMENT LOCATIONS

SOIL SAMPLING

SURFACE SOIL SAMPLE 015 CM WAS COLLECTED FROM AN AREA OF ELEVATED DIRECT RADIATION DETECTED

WITHIN THE DRAINAGE DITCH LOCATED TO THE SOUTH OF BUILDING 429 FIGURE 39
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SAMPLE ANALYSIS AND DATA INTERPRETATION

SAMPLES AND MEASUREMENT DATA WERE RETURNED TO ESSAPS OAK RIDGE TN FACILITY FOR ANALYSIS

AND INTERPRETATION THE SOIL SAMPLE WAS ANALYZED BY GAMMA SPECTROMETRY AND THE SPECTRUM

REVIEWED FOR CS137 RA226 TH232 U235 AND U238 CONCENTRATIONS THE SPECTRUM WAS

ALSO REVIEWED FOR ANY OTHER IDENTIFIABLE PHOTOPEAKS RESULTS WERE REPORTED IN UNITS OF PCIG

SMEAR SAMPLES WERE ANALYZED WITH LOW BACKGROUND PROPORTIONAL COUNTER FOR GROSS ALPHA AND

GROSS BETA ACTIVITY REMOVABLE ACTIVITY DATA AND DIRECT MEASUREMENT DATA WERE THEN CONVERTED

TO UNITS OF DPMLOO CM

FINDINGS AND RESULTS

SURFACE SCANS

INTERIOR SURFACE SCANS IDENTIFIED AREA OF RESIDUAL ALPHA ACTIVITY ON THE FLOOR OF BUILDING

401A ROOM 11 GRID BLOCK AO FIGURE 17 SCANS OF THE BUILDINGS EXTERIOR GROUNDS IDENTIFIED

ONE LOCATION OF ELEVATED DIRECT GAMMA RADIATION IN THE DRAINAGE DITCH SOUTHWEST OF BUILDING 429

FIGURE 39 AN ADDITIONAL LOCATION OF ELEVATED DIRECT ALPHA RADIATION WAS NOTED IN THE CLOSET OF

BUILDING 416 HOWEVER FURTHER INVESTIGATION DID NOT DETECT ALPHA ACTIVITY ABOVE SITE GUIDELINES

ALL OTHER SURFACE SCANS WERE IN THE RANGE OF AMBIENT SITE BACKGROUND

SURFACE ACTIVITY

TOTAL AND REMOVABLE SURFACE ACTIVITY MEASUREMENTS ARE SUMMARIZED IN TABLE THE RANGE OF

AVERAGE TOTAL ACTIVITY WITHIN 1M GRID BLOCKS FOR EACH BUILDING WERE AS FOLLOWS BUILDING 401A

31 TO 110 DPM100 CM ALPHA AND 430 DPM100 CM BETA BUILDING 402

47 DPM100 CM ALPHA AND 430 DPM100 CM BETA BUILDING 416 37 TO

42 DPM100 CM ALPHA AND 430 DPM100 CM BETA AND BUILDING 429 47 DPM100 CM

ALPHA AND 430 DPM 100 CM BETA INDIVIDUAL SURFACE ACTIVITY MEASUREMENT RANGES FOR EACH

BUILDING WERE BUILDING 401A 31 TO 200 DPML00 CM ALPHA AND 430 TO
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760 DPM100 CM BETA BUILDING 402 47 DPM100 CM ALPHA AND 430 TO

47ODPMLOOCMBETA BUILDING4L647TO L8ODPMLOOCM ALPHA AND 43ODPMLOOCM

BETA BUILDING 429 47 DPML00 CM ALPHA AND 430 TO 440 DPML00 CM BETA

MEASUREMENTS ON THE EXTERIOR SURFACES OF THE BUILDINGS RANGED FROM 47 TO 100 DPM100 CM

AND 320 DPM100 CM FOR ALPHA AND BETA RESPECTIVELY REMOVABLE SURFACE ACTIVITIES FOR THE

BUILDINGS WERE 12 DPML00 CM FOR ALPHA AND 15 TO 25 DPM100 CM FOR BETA

RADIONUCLIDE CONCENTRATIONS IN SOIL

BACKGROUND RADIONUCLIDE CONCENTRATION RANGES IN SOIL FOR THE LEWISTON NEW YORK AREA

DETERMINED FROM AN EARLIER SURVEY WERE AS FOLLOWS RA226 01 TO 12 PCIG U235 01
TO 05 PCIG U238 22 TO 63 PCIG TH232 03 TO 12 PCIG AND CS137 01 TO 11

PCIG THE RADIONUCLIDE CONCENTRATIONS IN THE SOIL SAMPLE COLLECTED FROM THE LOCALIZED AREA OF

ELEVATED DIRECT RADIATION WITHIN THE DRAINAGE DITCH WERE AS FOLLOWS RA226 62 PCIG U235

07 PCIG U238 39 PCIG TH232 09 PCIG AND CS137 08 PCIG

COMPARISON OF RESULTS WITH GUIDELINES

DOE SURFACE CONTAMINATION AND GENERIC SOIL CONCENTRATION GUIDELINES FOR THE RELEASE OF

FUSRAP FACILITY TO UNRESTRICTED USE ARE FOUND IN REFERENCES THROUGH ARGONNE NATIONAL

LABORATORY DEVELOPED SITE SPECIFIC SOIL CONCENTRATION GUIDELINES THAT WERE SUBSEQUENTLY ISSUED

BY DOE IN AN AUGUST 30 1988 MEMORANDUMA APPENDIX PROVIDES SUMMARY OF THE DOE

GUIDELINES

NUMBER OF RADIONUCLIDES HAVE BEEN PREVIOUSLY IDENTIFIED IN CHARACTERIZATION SAMPLES TWO OF

THE RADIONUCLIDES IDENTIFIED RA226 AND SR90 ARE INCLUDED IN THE MOST RESTRICTIVE GUIDELINE

CATEGORIES AS THE POTENTIAL CONTAMINANTS ON SURFACES WERE UNKNOWN THE MOST RESTRICTIVE

GUIDELINES WERE SELECTED FOR ALPHA AND BETA SURFACE ACTIVITY DATA COMPARISON
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THE RA226 SURFACE CONTAMINATION GUIDELINES ARE AS FOLLOWS

TOTAL ACTIVITY

100 DPM100 CM AVERAGED OVER

300 DPM100 CM MAXIMUM IN 100 CM

REMOVABLE ACTIVITY

20 DPM100 CM

THE SR90 SURFACE CONTAMINATION GUIDELINES ARE

TOTAL ACTIVITY

1000 DPM100 CM AVERAGED OVER

3000 DPM100 CM MAXIMUM IN 100 CM

REMOVABLE ACTIVITY

200 DPM100 CM

GENERIC GUIDELINES FOR RESIDUAL CONCENTRATIONS IN SOIL OF RA226 AND TH232 ARE

PCIG AVERAGED OVER THE FIRST 15 CM OF SOIL BELOW THE SURFACE

15 PCIG AVERAGED OVER 15CMTHICK LAYERS OF SOIL MORE THAN 15 CM BELOW THE SURFACE

THE SITE SPECIFIC SOIL CONCENTRATION GUIDELINES ARE 33 PCIG FOR CS137 AND 90 PCIG FOR TOTAL

URANIUM

NIAGARA FALLS STORAGE SITE OCTOBER 15 2992



WITH THE EXCEPTION OF GRID BLOCK A0 IN BUILDING 401A ROOM 11 WHERE THE AVERAGE ALPHA

ACTIVITY WITHIN THE GRIDBLOCK WAS 110 DPM100 CM ALL TOTAL AND REMOVABLE CONTAMINATION

LEVELS WERE BELOW THESE GUIDELINES BNI REMEDIATED THIS GRID BLOCK DURING MAY 1992 AND

PROVIDED TO ESSAP THE POSTREMEDIAL ACTION TOTAL AND REMOVABLE SURFACE ACTIVITY LEVEL DATA FOR

TEVIEW THE DATA INDICATES THAT SURFACE ACTIVITY WAS REDUCED TO LEVELS BELOW THE GUIDELINES FOR

RELEASE TO UNRESTRICTED USE POSTREMEDIAL ACTION ALPHA SURFACE ACTIVITY LEVELS FOR THE GRID BLOCK

RANGED FROM 31 TO 75 DPML00 CM AND AVERAGED 49 DPM100 CM

THE SOIL SAMPLE COLLECTED FROM THE DRAINAGE DITCH OUTSIDE OF BUILDING 429 CONTAINED 55 PCIG

ABOVE BACKGROUND OF RA226 SURFACE SCANS DID NOT INDICATE THAT THE ELEVATED DIRECT RADIATION

WAS DISTRIBUTED BUT RATHER CONFINED TO AN AREA MEASURING LESS THAN IN THE DOE SOIL

CONCENTRATION GUIDELINES PROVIDE FOR AVERAGING RADIONUCLIDE CONCENTRATION LEVELS OVER 100 IN

AREAS TO DETERMINE GUIDELINE COMPLIANCE SYSTEMATIC SOIL SAMPLE WHICH CONTAINED 23 PCIG

OF RA226 HAD BEEN COLLECTED FROM THE CONTIGUOUS AREA DURING THE PREVIOUS RADIOLOGICAL SITE

SURVEY THE AVERAGE SOIL CONCENTRATION WOULD THEREFORE SATISFY THE GUIDELINES CONCENTRATIONS

OF OTHER RADIONUCLIDES WERE BELOW THE GENERIC OR SITE SPECIFIC GUIDELINE LEVELS

SUMMARY

THE ENVIRONMENTAL SURVEY AND SITE ASSESSMENT PROGRAM OF ORAUORISE PERFORMED

RADIOLOGICAL SURVEY OF BUILDINGS 401A 402 416 AND 429 DURING THE PERIOD OF MARCH THROUGH

13 1992 THE SURVEY INCLUDED SURFACE SCANS DIRECT MEASUREMENTS AND SAMPLE COLLECTION

THE SURVEY IDENTIFIED IN SECTION OF FLOOR IN BUILDING 401A WHERE THE DOE RESIDUAL SURFACE

CONTAMINATION LEVELS WERE EXCEEDED BECHTEL NATIONAL INC PERFORMED REMEDIATION AND POST

REMEDIAL ACTION SURVEY OF THE AREA ALL FINAL RESIDUAL SURFACE AND SOIL CONTAMINATION LEVELS

SATISFY THE GUIDELINES FOR RELEASE TO UNRESTRICED USE
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TABLEL

T1 SUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

RANGE OF TOTAL ACTIVITY DPM100 CM RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPM100 CMLOCATION IA INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 401AROOMFLOORAND NAH 37 430 37 430 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING
ROOM FLOOR AND NA

137 430 37 430 12 15LOWERWALLS UPPER WALLS NA 31 310 NA NA 12 15AND CEILING
ROOMFLOORAND NA 47 310 47 310 12 15LOWER WALLS

UPPER WALLS NA 3133 310 NA NA 12 15ANDCEILING



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

CFL

RANGE OF TOTAL ACTIVITY DPMIOO CM RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPM100 CMLOCATION LOCATIONS INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 401AROOMFLOORAND NA 37 430 37 430 12 15LOWER WALLSUPPERWALLS NA 31 310 NA NA 12 15APDCEILING ROOM5 FLOORAND NA 3755 430 37 430 12 15LOWER WAILS

UPPER WALLS NA 31 310 NA NA 12 15

AND CEILING
ROOMFLOORAND NA 31 310 31 310 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING



II TABLE1CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

RANGE OF TOTAL ACTIVITY DPMIOO CM RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPMLOO CMLOCATION LOCATIONS INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 401AROOMFLOORAND NA 47 310 47 310 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING
ROOMFLOORAND NA 47 310 47 310 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15

AND CEILING
ROOMFLOORAND NA 4785 310 47 310 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORKRANGE OR TOTAL ACTIVITY DPM100 CM RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPM100 CMLOCATIONS INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 401AROOM 10FLOORAND NA 47 310 47 310 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING
ROOM 11

CI FLOOR ANDLOWER WALLS NA 47200 310760 47110 310 12 15PREREMEDIATION UPPERWALLS NA 3138 310 NA NA 12 15ANDCEILING
ROOM 12FLOORAND NA 3745 430 37 430 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

RANGE OF TOTAL ACTIVITY DPM100 CM RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPMILOO CMLOCATION INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 401AROOM 13FLOORAND NA 37 430 37 430 12 15LOWER WALLSUPPERWALLS NA 31 310 NA NA 12 15ANDCEILING
ROOM 14FLOORAND NA 3775 430 37 430 12 15LOWER WALLS

UPPER WALLS NA 37 430 NA NA 12 15ANDCEILING
ROOM 15FLOORAND NA 31 311 31 311 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

C2 RANGE OF TOTAL ACTIVITY DPMILOO CMI RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPMILOO CMLOCATION LOCATIONS INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 401AROOM 16

FLOOR AND NA 3755 430 37 430 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ARID CEILINGEXTERIOR WALLS NA 47100 320 NA NA 12 15BUILDING 402ROOMFLOORAND NA 37 430 NA NA 12 15LOWER WALLSUPPERWALLS NA 31 310470 NA NA 12 15ANDCEILING
ROOMFLOORAND NA 47 320 47 320 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 ISANDCEILING



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

CFL RANGE OF TOTAL ACTIVITY DPM100 CN9 RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPMIIOO CMGRID BLOCK AVERAGELAK INDIVIDUAL MEASUREMENTSSINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 402ROOMFLOOR AND NA 47 320 NA NA 12 15LOWER WALLS

UPPER WALLS NA 47 320 NA NA 12 15AND CEILINGROOMFLOOR AND NA 37 430 37 430 12 1525LOWER WALLS

UPPER WALLS NA 31 370 NA NA 12 15ANDCEILING ROOMFLOORAND NA 37 430 NA NA 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING



TABLE CONLINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

RANGE OF TOTAL ACTIVITY DPM100 CM RANGE OF REMOVABLEIN NUMBER OF MEASUREMENT ACTIVITY DPM100 CMLOCATION INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETABUILDING 402ROOM AND

FLOOR AND NA NA 47 320 47 320 12 15LOWER WALLS

UPPER WALLS NA 31 320 NA NA 12 15ANDCEILING
ROOMLOWER WALLS NA 3138 310 NA NA 12 15EXTERIOR WALLS NA 47 320 NA NA 12 15BUILDING 416 15FLOORAND NA 37180 430 3742 430 12 15LOWER WALLS

UPPER WALLS NA 37 430 NA NA 12 15ANDCEILING



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

11

RANGE OF TOTAL ACTIVITY DPM100 CM RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPMILOO CMLOCATIONA INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 429ROOMFLOORAND NA 37 430 NA NA 12 1525LOWER WALLS

UPPER WALLS NA 37 440 NA NA 12 15AND CEILING

LFL ROOM2FLOORAND NA 10 47 430 47 430 12 15LOWER WALLS
UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING

ROOMFLOOR AND NA 47 320 NA NA 12 15LOWER WALLS

UPPER WALLS NA 47 320 NA NA 12 15AND CEILING



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITELEWISTON NEW YORKRANGE OF TOTAL ACTIVITY DPM100 CM RANGE OF REMOVABLENUMBER OF MEASUREMENT ACTIVITY DPMILOO CMLOCATION LOCATIONS INDIVIDUAL MEASUREMENTS GRID BLOCK AVERAGESINGLEPT GRID BLOCKS ALPHA BETA ALPHA BETA ALPHA BETABUILDING 429ROOMFLOORAND NA 47 320 47 320 12 1525LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING
ROOMFLOORAND NA 37 430 NA NA 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILING
ROOM FLOOR AND NA 37 430 NA NA 12 15LOWER WALLS

UPPER WALLS NA 31 310 NA NA 12 15ANDCEILINGEXTERIOR WALLS NA 47 320 NA NA 12 15

AREFER TO FIGURES THROUGH 39BNA NOT APPLICABLECDATA PROVIDED BY BNI
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APPENDIX
MAJOR INSTRUMENTATION

THE DISPLAY OF SPECIFIC PRODUCT IS NOT TO BE CONSTRUED AS AN ENDORSEMENT OF THE PRODUCT OR ITS

MANUFACTURER BY THE AUTHORS OR THEIR EMPLOYERS

DIRECT RADIATION MEASUREMENT

INSTRUMENTS

EBERLINE PULSE RATEMETER

MODEL PRM6
EBERLINE SANTA FE NM

LUDLUM FLOOR MONITOR

MODEL 2391

LUDLUM MEASUREMENTS INC
SWEETWATER TX

LUDLUM RATEMETERSCALER

MODEL 2221

LUDLUM MEASUREMENTS INC
SWEETWATER TX

DETECTORS

LUDLUM GAS PROPORTIONAL DETECTOR

MODEL 4337
EFFECTIVE AREA 550 CM
LUDLUM MEASUREMENTS INC
SWEETWATER TX

LUDLUM GAS PROPORTIONAL DETECTOR

MODEL 4368
EFFECTIVE AREA 100 CM
LUDLUM MEASUREMENTS INC
SWEETWATER TX

VICTOREEN NAITL SCINTILLATION DETECTOR

MODEL 8955
32 CM 38 CM CRYSTAL

VICTOREEN CLEVELAND OH
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LABORATORY ANALYTICAL INSTRUMENTATION

HIGHPURITY GERMANIUM COAXIAL WELL DETECTOR

MODEL GWO110210PWSS 23 EFF

EGG ORTEC OAK RIDGE TN
USED IN CONJUNCTION WITH

LEAD SHIELD MODEL G16

APPLIED PHYSICAL TECHNOLOGY ATLANTA GA AND

MULTICHANNEL ANALYZER

3100 VAX WORKSTATION

CANBERRA MERIDEN CT

LOW BACKGROUND GAS PROPORTIONAL COUNTER

MODEL LB5 110

TENNELEC OAK RIDGE TN
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APPENDIX

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

SURFACE SCANS

SURFACE SCANS WERE PERFORMED BY PASSING THE PROBES SLOWLY OVER THE SURFACE THE DISTANCE

BETWEEN THE PROBE AND THE SURFACE WAS MAINTAINED AT MINIMUM NOMINALLY ABOUT CM

LARGE SURFACE AREA GAS PROPORTIONAL FLOOR MONITOR WAS USED TO SCAN THE FLOORS OF THE SURVEYED

AREAS OTHER SURFACES WERE SCANNED USING SMALL AREA 100 CM HANDHELD DETECTORS

IDENTIFICATION OF ELEVATED LEVELS WAS BASED ON INCREASES IN THE AUDIBLE SIGNAL FROM THE RECORDING

ANDOR INDICATING INSTRUMENT COMBINATIONS OF DETECTORS AND INSTRUMENTS USED FOR THE SCANS

WERE

ALPHA GAS PROPORTIONAL DETECTOR WITH RATEMETERSCALER

BETA GAS PROPORTIONAL DETECTOR WITH RATEMETERSCALER

GAMMA NAITL SCINTILLATION DETECTOR WITH RATEMETER

SURFACE ACTIVITY MEASUREMENTS

MEASUREMENTS OF TOTAL ALPHA AND TOTAL BETA ACTIVITY LEVELS WERE PERFORMED USING GAS PROPORTIONAL

DETECTORS WITH PORTABLE RATEMETERSCALERS

COUNT RATES CPM WHICH WERE INTEGRATED OVER MINUTE WITH THE DETECTOR IN STATIC POSITION

WERE CONVERTED TO ACTIVITY LEVELS DPM100 CM BY DIVIDING THE NET RATE BY THE IR EFFICIENCY

AND CORRECTING FOR THE ACTIVE AREA OF THE DETECTOR THE ALPHA ACTIVITY BACKGROUND COUNT RATES FOR

THE GAS PROPORTIONAL DETECTORS AVERAGED APPROXIMATELY CPM FOR EACH DETECTOR ALPHA EFFICIENCY

FACTORS RANGED FROM 020 024 THE BETA ACTIVITY BACKGROUND COUNT RATES FOR THE PROPORTIONAL

NIAGARN PAILS STORAGESITE OCTOBER IS 1992 BI



DETECTORS AVERAGED APPROXIMATELY 310 CPM BETA EFFICIENCY FACTORS RANGED FROM 020 027 FOR

THE GAS PROPORTIONAL DETECTORS THE EFFECTIVE WINDOW FOR THE GAS PROPORTIONAL DETECTORS WAS

100CM

REMOVABLE ACTIVITY MEASUREMENTS

REMOVABLE ACTIVITY LEVELS WERE DETERMINED USING NUMBERED FILTER PAPER DISKS 47 MM IN

DIAMETER MODERATE PRESSURE WAS APPLIED TO THE SMEAR WITH TWO OR THREE FINGERS AND

APPROXIMATELY 100 CM OF THE SURFACE WAS WIPED SMEARS WERE PLACED IN LABELED ENVELOPES

WITH THE LOCATION AND OTHER PERTINENT INFORMATION RECORDED

SOIL SAMDLIN2

APPROXIMATELY KG OF SOIL WAS COLLECTED FROM THE SAMPLE LOCATION THE COLLECTED SAMPLE WAS

PLACED IN PLASTIC BAG SEALED AND LABELED IN ACCORDANCE WITH ESSAP SURVEY PROCEDURES

ANALYTICAL PROCEDURES

GAMMA SUECTROMETRY

SOIL SAMPLES WERE DRIED MIXED ANDOR THE SAMPLES WERE PLACED IN AN APPROPRIATE CONTAINER

CHOSEN TO REPRODUCE THE CALIBRATED COUNTING GEOMETRY THE NET WEIGHTS WERE DETERMINED AND

THE SAMPLES COUNTED USING HIGH PURITY INTRINSIC GERMANIUM DETECTOR COUPLED TO PULSE HEIGHT

ANALYZER SYSTEM BACKGROUND AND COMPTON STRIPPING PEAK SEARCH PEAK IDENTIFICATION AND

CONCENTRATION CALCULATIONS WERE PERFORMED USING THE COMPUTER CAPABILITIES INHERENT IN THE

ANALYZER SYSTEM ENERGY PEAKS USED FOR DETERMINATION OF RADIONUCLIDES OF CONCERN WERE

CS 137 0662 MEV

U238 0093 MEV FROMTH OR 1001 MEV FROM PA234

U235 0143 MEV0 186 MEV
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TH232 0911 MEV FROM AC
RA226 0609 MEV FROM BI

SECULAI EQUILIBRIUM ASSUMED

SPECTRA WERE ALSO REVIEWED FOR OTHER IDENTIFIABLE PHOTOPEAKS

REMOVABLE ACTIVITY

SMEARS WERE COUNTED ON LOW BACKGROUND GAS PROPORTIONAL SYSTEM FOR GROSS ALPHA AND GROSS

BETA ACTIVITY

UNCERTAINTIES AND DETECTION LIMITS

THE UNCERTAINTIES ASSOCIATED WITH THE ANALYTICAL DATA PRESENTED IN THE TABLES OF THIS REPORT

REPRESENT THE 95 CONFIDENCE LEVEL FOR THAT DATA THESE UNCERTAINTIES WERE CALCULATED BASED ON

BOTH THE GROSS SAMPLE COUNT LEVELS AND THE ASSOCIATED BACKGROUND COUNT LEVELS WHEN THE NET

SAMPLE COUNT WAS LESS THAN THE 95 STATISTICAL DEVIATION OF THE BACKGROUND COUNT THE SAMPLE

CONCENTRATION WAS REPORTED AS LESS THAN THE DETECTION LIMIT OF THE MEASUREMENT PROCEDURES

BECAUSE OF VARIATIONS IN BACKGROUND LEVELS MEASUREMENT EFFICIENCIES AND CONTRIBUTIONS FROM

OTHER RADIONUCLIDES IN SAMPLES THE DETECTION LIMITS DIFFER FROM SAMPLE TO SAMPLE AND INSTRUMENT

TO INSTRUMENT ADDITIONAL UNCERTAINTIES ASSOCIATED WITH SAMPLING AND MEASUREMENT ACTIVITIES HAVE

NOT BEEN PROPAGATED INTO THE DATA PRESENTED IN THIS REPORT

CALIBRATION AND QUALITY ASSURANCE

CALIBRATION OF ALL FIELD AND LABORATORY INSTRUMENTATION WAS BASED ON STANDARDSSOURCES TRACEABLE

TO NIST WHEN SUCH STANDARDSSOURCES WERE AVAILABLE IN CASES WHERE THEY WERE NOT AVAILABLE

STANDARDS OF AN INDUSTRY RECOGNIZED ORGANIZATION WAS USED CALIBRATION OF PRESSURIZED IONIZATION

CHAMBERS WAS PERFORMED BY THE MANUFACTURER

FALLS STNRAGCSI OCTOBER 15 1992 B3



ANALYTICAL AND FIELD SURVEY ACTIVITIES WERE CONDUCTED IN ACCORDANCE WITH PROCEDURES FROM THE

FOLLOWING DOCUMENTS

SURVEY PROCEDURES MANUAL REVISION FEBRUARY 1991

LABORATORY PROCEDURES MANUAL REVISION APRIL 1991

QUALITY ASSURANCE MANUAL REVISION APRIL 1991

THE PROCEDURES CONTAINED IN THESE MANUALS WERE DEVELOPED TO MEET THE REQUIREMENTS OF DOE

ORDER 57006B FOR QUALITY ASSURANCE AND CONTAIN MEASURES TO ASSESS PROCESSES DURING THEIR

PERFORMANCE

CALIBRATION OF ALL FIELD AND LABORATORY INSTRUMENTATION WAS BASED ON STANDARDSSOURCES TRACEABLE

TO NIST WHEN SUCH STANDARDSSOURCES WERE AVAILABLE IN CASES WHERE THEY WERE NOT AVAILABLE

STANDARDS OF AN INDUSTRY RECOGNIZED ORGANIZATION WERE USED

QUALITY CONTROL PROCEDURES INCLUDE

DAILY INSTRUMENT BACKGROUND AND CHECKSOURCE MEASUREMENTS TO CONFIRM THAT EQUIPMENT

OPERATION IS WITHIN ACCEPTABLE STATISTICAL FLUCTUATIONS

PARTICIPATION IN EPA AND EML LABORATORY QUALITY ASSURANCE PROGRAMS

TRAINING AND CERTIFICATION OF ALL INDIVIDUALS PERFORMING PROCEDURES

PERIODIC INTERNAL AND EXTERNAL AUDITS
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APPENDIX

RESIDUAL RADIOACTIVE MATERIAL GUIDELINES SUMMARIZED
FROM DOE ORDER 54005

BASIC DOSE LIMITS

THE BASIC LIMIT FOR THE ANNUAL RADIATION DOSE EXCLUDING RADON RECEIVED BY AN INDIVIDUAL MEMBER

OF THE GENERAL PUBLIC IS 100 MREMYR IN IMPLEMENTING THIS LIMIT DOE APPLIES AS LOW AS

REASONABLE ACHIEVABLE PRINCIPLES TO SET SITESPECIFIC GUIDELINES

STRUCTURE GUIDELINES

INDOOROUTDOOR STRUCTURE SURFACE CONTAMINATION

ALLOWABLE TOTAL RESIDUAL SURFACE CONTAMINATION

DPM100 CM
RADIONUCLIDESA AVERAGECD REMOVABLE

TRANSURANICS RA226 RA228
TH230 TH228 PA23 AC227
1125 1129 100 300 20

THNATURAL TH232 SR90
RA223 RA224 U232
1126 1131 1133 1000 3000 200

UNATURAL U235 U238 AND

ASSOCIATED DECAY PRODUCTS 5OOOA 15000A 000A

BETAGAMMA EMITTERS RADIONUCLIDES

WITH DECAY MODES OTHER THAN

ALPHA EMISSION OR SPONTANEOUS

FISSION EXCEPT SR90 AND OTHERS

NOTED ABOVEH S000 15000 J3Y
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EXTERNAL GAMMARADIATION

THE AVERAGE LEVEL OF GAMMA RADIATION INSIDE BUILDING OR HABITABLE STRUCTURE ON SITE THAT HAS

NO RADIOLOGICAL RESTRICTION ON ITS USE SHALL NOT EXCEED THE BACKGROUND LEVEL BY MORE THAN 20 HRIH
AND WILL COMPLY WITH THE BASIC DOSE LIMITS WHEN AN APPROPRIATEUSE SCENARIO IS CONSIDERED

SOIL GUIDELINES

RADIONUCLIDES SOIL CONCENTRATION PCILG ABOVE BACKGROUNDIJ

RADIUM226 PCIG WHEN AVERAGED OVER THE FIRST 15 CM OF

RADIUM228 SOIL BELOW THE SURFACE 15 PCIG WHEN AVERAGED

THORIUM230 OVER ANY 15CMTHICK SOIL LAYER BELOW THE

THORIUM232 SURFACE LAYER

URANIUM SOIL GUIDELINES ARE CALCULATED ON SITESPECIFIC BASIS USING THE

DOE MANUAL DEVELOPED FOR THIS USE

WHERE SURFACE CONTAMINATION BY BOTH ALPHA AND BETAGAMMAEMITTING RADIONUCLIDES EXISTS THE

LIMITS ESTABLISHED FOR ALPHA AND BETAGAMMAEMITTING RADIONUCLIDES SHOULD APPLY

INDEPENDENTLY

AS USED IR THIS TABLE DPM DISINTEGRATIONS PER MINUTE MEANS THE RATE OF EMISSION BY

RADIOACTIVE MATERIAL AS DETERMINED BY CORRECTING THE COUNTS PER MINUTE MEASURED BY AN

APPROPRIATE DETECTOR FOR BACKGROUND EFFICIENCY AND GEOMETRIC FACTORS ASSOCIATED WITH THE

INSTRUMENTATION

MEASUREMENTS OF AVERAGE CONTAMINATION SHOULD NOT BE AVERAGED OVER AN AREA OF MORE THAN

IN FOR OBJECTS OF LESS SURFACE AREA THE AVERAGE SHOULD BE DERIVED FOR EACH SUCH OBJECT

THE AVERAGE AND MAXIMUM DOSE RATES ASSOCIATED WITH SURFACE CONTAMINATION RESULTING FROM

BETAGAMMA EMITTERS SHOULD NOT EXCEED 02 MRADH AND 10 MRADH RESPECTIVELY AT DEPTH

OFICIN

THE MAXIMUM CONTAMINATION LEVEL APPLIES TO AN AREA OF NOT MORE THAN 100 CM

THE AMOUNT OF REMOVABLE RADIOACTIVE MATERIAL PER 100 CM OF SURFACE AREA SHOULD BE

DETERMINED BY WIPING AN AREA OF THAT SIZE WITH DRY FILTER OR SOFT ABSORBENT PAPER APPLYING

MODERATE PRESSURE AND MEASURING THE AMOUNT OF RADIOACTIVE MATERIAL ON THE WIPE WITH AN

APPROPRIATE INSTRUMENT OF KNOWN EFFICIENCY WHEN REMOVABLE CONTAMINATION ON OBJECTS OF

SURFACE AREA LESS THAN 100 CM IS DETERMINED THE ACTIVITY PER UNIT AREA SHOULD BE BASED ON THE

ACTUAL AREA AND THE ENTIRE SURFACE SHOULD BE WIPED IT IS NOT NECESSARY TO USE WIPING TECHNIQUES
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TO MEASURE REMOVABLE CONTAMINATION LEVELS IF DIRECT SCAN SURVEYS INDICATE THAT TOTAL RESIDUAL

SURFACE CONTAMINATION LEVELS ARE WITHIN THE LIMITS FOR REMOVABLE CONTAMINATION

GUIDELINES FOR THESE RADIONUCLIDES ARE NOT GIVEN IN DOE ORDER 54005 HOWEVER THESE

GUIDELINES ARE CONSIDERED APPLICABLE UNTIL GUIDANCE IS PROVIDED

THIS CATEGORY OF RADIONUCLIDES INCLUDES MIXED FISSION PRODUCTS INCLUDING THE SR90 WHICH IS

PRESENT IN THEM IT DOES NOT APPLY TO SR90 WHICH HAS BEEN SEPARATED FROM THE OTHER FISSION

PRODUCTS OR MIXTURES WHERE THE SR90 HAS BEEN ENRICHED

THESE GUIDELINES TAKE INTO ACCOUNT INGROWTH OF RADIUM226 FROM THORIUM230 OR THORIUM232

AND RADIUM228 AND ASSUME SECULAR EQUILIBRIUM IF EITHER TH230 AND RA226 OR TH232 AND

RA228 ARE BOTH PRESENT NOT IN SECULAR EQUILIBRIUM THE GUIDELINES APPLY TO THE HIGHER

CONCENTRATION IF OTHER MIXTURES OF RADIONUCLIDES OCCUR THE CONCENTRATIONS OF INDIVIDUAL

RADIONUCLIDES SHALL BE REDUCED SO THAT THE DOSE FOR THE MIXTURES WILL NOT EXCEED THE BASIC

DOSE LIMIT OR THE SUM OF RATIOS OF THE SOIL CONCENTRATION OF EACH RADIONUCLIDE TO THE

ALLOWABLE LIMIT FOR THAT RADIONUCLIDE WILL NOT EXCEED UNITY

THESE GUIDELINES REPRESENT ALLOWABLE RESIDUAL CONCENTRATIONS ABOVE BACKGROUND AVERAGED ACROSS

ANY 15CMTHICK LAYER TO ANY DEPTH AND OVER ANY CONTIGUOUS 100 IN SURFACE AREA

IF THE AVERAGE CONCENTRATION IN ANY SURFACE OR BELOWSURFACE AREA LESS THAN OR EQUAL TO 25 IN
EXCEEDS THE AUTHORIZED LIMIT OF GUIDELINE BY FACTOR OF L00A WHERE IS THE AREA OR THE

ELEVATED REGION IN SQUARE METERS LIMITS FOR HOT SPOTS SHALL ALSO BE APPLICABLE PROCEDURES

FOR CALCULATING THESE HOT SPOT LIMITS WHICH DEPEND ON THE EXTENT OF THE ELEVATED LOCAL

CONCENTRATIONS ARE GIVEN IN THE DOE MANUAL FOR IMPLEMENTING RESIDUAL RADIOACTIVE MATERIALS

GUIDELINES DOECH890 IN ADDITION EVERY REASONABLE EFFORT SHALL BE MADE TO REMOVE ANY

SOURCE OF RADIONUCLIDE THAT EXCEEDS 30 TIMES THE APPROPRIATE LIMIT FOR SOIL IRRESPECTIVE OF THE

AVERAGE CONCENTRATION IN THE SOIL
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