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Why field survey?Why field survey?

•• To To 
identify locationidentify location
measure andmeasure and
give extent ofgive extent of

••Residual activity (contamination)Residual activity (contamination)
••Radiation exposure levelsRadiation exposure levels
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Outline of PresentationOutline of Presentation

•• Graded approach & survey locationsGraded approach & survey locations
•• General considerations for field surveysGeneral considerations for field surveys
•• Survey planning & designSurvey planning & design
•• InstrumentationInstrumentation
•• Survey types and measurementsSurvey types and measurements
•• Records and documentationRecords and documentation
•• Safe work methods statementSafe work methods statement

Graded Approach for Field SurveysGraded Approach for Field Surveys

•• The type of field surveys that will be The type of field surveys that will be 
conducted in a particular area will depend on conducted in a particular area will depend on 
the category where that area belongsthe category where that area belongs

Category 1  Category 1  –– Low likelihood of contaminationLow likelihood of contamination
Category 2  Category 2  –– Some likelihood of contaminationSome likelihood of contamination
Category 3  Category 3  –– High likelihood of contaminationHigh likelihood of contamination
Category 4  Category 4  –– Known to be contaminatedKnown to be contaminated
Category 5  Category 5  –– Highly radioactiveHighly radioactive
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Flow diagram for field surveysFlow diagram for field surveys

Classify areas by contamination potential

Clear & provide access to surfaces

Establish reference grid system

Prepare reference drawings

Determine survey locations

Select instrumentation

Determine possible hazards & take precautions

Conduct surface scans

Flow diagram for field surveysFlow diagram for field surveys

Perform direct measurements: exposure rate, α/β / γ activity

Perform removable activity measurement

Perform special/additional direct measurements: furnishings, fixtures, 
ducts, pipes, cracks

Evaluate results relative to guideline values & limits

Document results
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Category 1Category 1

Raw Water tank (RG-10)

Diesel Fuel Tank (RG-9)

Category 2Category 2

Cooling Tower (RG-11)

Truck Entrance (RB-3)
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Category 3Category 3

Retention Tank (E0-3a)

Category 4Category 4

Transfer Pump (E0-4b)

Beam tubes (RP-6)
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Category 5Category 5

Co-60 source (RB-4c)

Co-60 source holder 
(RB-4h)

Field survey aspectsField survey aspects

I.I. General considerationsGeneral considerations
II.II. Survey planning & designSurvey planning & design
III.III. Instrumentation and personnelInstrumentation and personnel
IV.IV. Survey types and measurementsSurvey types and measurements
V.V. Records and documentationRecords and documentation
VI.VI. Safe work methods statementSafe work methods statement
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I. General considerationsI. General considerations

•• Survey plans & proceduresSurvey plans & procedures
Survey plan: survey objectives, design, Survey plan: survey objectives, design, 
general approach to measurementsgeneral approach to measurements
Survey techniques in detailed Survey techniques in detailed 
proceduresprocedures
Personnel trainingPersonnel training

I. General considerationsI. General considerations

•• Records/documentationRecords/documentation
adequate, legible, unambiguous, signed, adequate, legible, unambiguous, signed, 
dateddated
Should enable independent evaluation Should enable independent evaluation 
of site statusof site status
Survey data recorded in standardized Survey data recorded in standardized 
forms, logbook, databaseforms, logbook, database
Protected from damage or lossProtected from damage or loss
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I. General considerationsI. General considerations

•• Contamination controlsContamination controls
Minimize possibility of personnel Minimize possibility of personnel 
contaminationcontamination
Prevent crossPrevent cross--contamination of contamination of 
samplessamples
Prevent contamination of instrumentsPrevent contamination of instruments
Monitoring of protective clothing & Monitoring of protective clothing & 
good personal hygienegood personal hygiene

II. Survey planning & designII. Survey planning & design

Identify Identify radionuclidesradionuclides, their pathways, , their pathways, 
contaminated media & types of contaminated media & types of 
measurementsmeasurements

Choose instrumentation based on detection Choose instrumentation based on detection 
limits as compared to regulatory limitslimits as compared to regulatory limits

Establish number of personnel, type of Establish number of personnel, type of 
expertise, necessary training levels required expertise, necessary training levels required 
to conduct measurementto conduct measurement

Determine site characteristics and the survey Determine site characteristics and the survey 
design and measurements neededdesign and measurements needed
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Inventory of Inventory of radionuclidesradionuclides

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements Inventory of Inventory of radionuclidesradionuclides
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CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements Inventory of Inventory of radionuclidesradionuclides

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements Inventory of Inventory of radionuclidesradionuclides
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CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements Inventory of Inventory of radionuclidesradionuclides

III. InstrumentationIII. Instrumentation

Identify radionuclides of concern

Identify associated radiation

Type of measurement: Exposure rate, contamination, surface activity?

Calculate detection sensitivities required & of that of the instrument 
(efficiency, response time..)

Select & obtain instruments (backup)

Calibrate

Proceed with field survey

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements
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III. InstrumentationIII. Instrumentation

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Scintillation
alpha detector

Low beta/gamma 
gas proportional detector

ratermeter
/ scaler

2 x 2 NaI
gamma detector

InstrumentationInstrumentation

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Additional survey meters
NE Portable Dose Rate Meters

Neutron Detectors, TLD
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InstrumentationInstrumentation

Surface scanning for 
contaminationAlpha, beta50 cm2 alpha/beta 

scintillatorNE PCM 5

Airborne contaminationAirborne particulates70L/min portable air sampler

Gamma identification 
and scanningAlpha radiation2”x2” NaI scintillator, 

GM detectorInspector 1000

High dose rate radiationBeta/gamma radiationExtendible GM probeAutomess 6112 t 
eletector

Dose rate survey, 
surface scanning for 

contamination
Alpha, beta, gamma

100 cm2 alpha 
scintillator, GM pancake, 

2”x2” NaI scintillator
Radiagem 2000

Gamma scanningHigh energy gamma2”x2” NaI scintillatorLudlum 44-10

Surface scanning for 
contaminationAlpha radiation50 cm2 alpha scintillatorLudlum 43-65

Surface scanning for 
contaminationLow-level beta/gamma140 cm2 Xenon Gas 

Proportional Detector Ludlum 44-92

MeasurementMeasurementRadiation detectedRadiation detectedDetectorDetectorInstrument / ModelInstrument / Model

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Calibration standardsCalibration standards

Planar calibration standard: 100Planar calibration standard: 100mm mm ×× 100100mmmm

1kBq1kBq

CC--1414
CsCs--137137
ClCl--3636
SrSr--90/Yt90/Yt--9090
ThTh--230230

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements
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Instrument Sensitivity & EfficiencyInstrument Sensitivity & Efficiency

Efficiency (for different Efficiency (for different radionuclidesradionuclides))
Minimum detectable concentrations (MDC)Minimum detectable concentrations (MDC)
Critical limitCritical limit
Detection limitDetection limit

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

PersonnelPersonnel

Radiation protection personnel Radiation protection personnel –– 55
Reactor operations personnel Reactor operations personnel –– 33
Varying expertise in radiation monitoringVarying expertise in radiation monitoring
Training on use of instruments and Training on use of instruments and 
survey plansurvey plan

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements
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PersonnelPersonnel

Team responsibilitiesTeam responsibilities
Team leaderTeam leader
Instrumentation specialistInstrumentation specialist
Map makerMap maker
Health physicist & safety officerHealth physicist & safety officer
Documentation specialistDocumentation specialist
SurveyorSurveyor

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

IV. Survey design & measurementsIV. Survey design & measurements

a.a. Reference site selection for background Reference site selection for background 
measurementsmeasurements

b.b. Grid system & reference drawingsGrid system & reference drawings
c.c. Types of measurementsTypes of measurements
d.d. Data recording & documentationData recording & documentation
e.e. Safe work methods statementSafe work methods statement

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements
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Background MeasurementsBackground Measurements

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Reference site selectionReference site selection
-- comparison of level of residual comparison of level of residual 

radionuclidesradionuclides on site with background level on site with background level 
offoff--site (control)site (control)

-- Establish representative nature of a Establish representative nature of a 
reference areareference area

-- Surface activity measurements on building Surface activity measurements on building 
surfaces, exposure rate, surfaces, exposure rate, radionuclidesradionuclides
present/concentrationspresent/concentrations

Grid system & reference drawingsGrid system & reference drawings

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements
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Grid system & reference drawingsGrid system & reference drawings

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Grid system & reference drawingsGrid system & reference drawings

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

165cm
1m 1m1m 1m

176cm 177cm

1m

1m

RB7-1

RB1-14

1m

1m

1m

1m

RB7-12

RB7-3 RB7-4
RB7-5 RB7-6

RB7-7 RB7-8 RB7-9 RB7-10 RB7-11

RB1-1 RB1-2 RB1-3 RB1-4

RB7-2

RB1-5 RB1-6

RB1-7 RB1-8
RB1-9 RB1-10 RB1-11 RB1-12

RB1-13 RB1-15 RB1-16 RB1-17
RB1-18

RB1-19 RB1-20 RB1-21 RB1-22 RB1-23 RB1-24
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Grid system & reference drawingsGrid system & reference drawings

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

RP5-5 RP5-6

RP5-7 RP5-8

RP5-1 RP5-2

R
P5-9

R
P5-10

R
P5-3

R
P5-4

178
cm

88 cm

176 cm
88 cm

RP5-15

RP5-16

R
P5-3

R
P5-4

RP5-2 RP5-1

RP5-11
RP5-12

RP5-13 RP5-14

Grid system & reference drawingsGrid system & reference drawings

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements
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floor
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RP5-39 RP5-40

RP5-41 RP5-42
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Survey MeasurementsSurvey Measurements

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Gross area radiation surveyGross area radiation survey
Air samplingAir sampling
Gamma and beta scanning for Gamma and beta scanning for 
surface contaminationsurface contamination
Gamma and beta dose rate surveyGamma and beta dose rate survey
Gamma identificationGamma identification
Gamma, beta and alpha scanning for Gamma, beta and alpha scanning for 
surface contaminationsurface contamination
Surface dose rate for contaminated Surface dose rate for contaminated 

surfacessurfaces
Swipe sampling for removable Swipe sampling for removable 

contaminationcontamination

V. Recording & documentationV. Recording & documentation

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Survey mapSurvey map
Contamination survey worksheetContamination survey worksheet
Dose rate survey worksheetDose rate survey worksheet
Air sampling record worksheetAir sampling record worksheet



20

Recording & documentationRecording & documentation

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

ContaminationContamination
survey worksheetsurvey worksheet

Recording & documentationRecording & documentation

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Dose rateDose rate
survey worksheetsurvey worksheet
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Recording & documentationRecording & documentation

CONSIDER!

Radionuclides & limits
Instrumentation
Personnel
Survey design & measurements

Air sampling recordAir sampling record

VI. Hazards Evaluation VI. Hazards Evaluation 
(non(non--radiological)radiological)

DustsDusts
Confined Confined 

spaces spaces 
mechanical  mechanical  

injuriesinjuries
heightsheights
fall & trip fall & trip 

hazardshazards
poorly lit poorly lit 

working areasworking areas
Bump hazardsBump hazards
ventilationventilation

DustsDusts
Confined Confined 

spaces spaces 
mechanical  mechanical  

injuriesinjuries
heightsheights
fall & trip fall & trip 

hazardshazards
poorly lit poorly lit 

working areasworking areas
Bump hazardsBump hazards

DustsDusts
Confined Confined 

spaces spaces 
mechanical  mechanical  

injuriesinjuries
heightsheights
fall & trip fall & trip 

hazardshazards
electrical electrical 

hazardshazards

DustsDusts
Confined Confined 

spaces spaces 
mechanical  mechanical  

injuriesinjuries
heightsheights
fall & trip fall & trip 

hazardshazards
electrical electrical 

hazardshazards

DustsDusts
Confined Confined 

spaces spaces 
mechanical  mechanical  

injuriesinjuries
heightsheights
electrical electrical 

hazardshazards

CategoryCategory
55

CategoryCategory
44

CategoryCategory
33

CategoryCategory
22

CategoryCategory
11
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VI. Hazards Evaluation VI. Hazards Evaluation 
(radiological)(radiological)

Presence of Presence of 
known & known & 
unknown unknown 
radionuclidesradionuclides

spatial spatial 
distribution of distribution of 
contamination contamination 
levels and levels and 
activation activation 
productsproducts

high gamma high gamma 
exposure ratesexposure rates

Presence of Presence of 
known & known & 
unknown unknown 
radionuclidesradionuclides

spatial spatial 
distribution & distribution & 
migration of migration of 
contamination contamination 
levelslevels

gamma gamma 
exposure rates exposure rates 
uncertainuncertain

presence of presence of 
unknown unknown 
radionuclidesradionuclides

contamination contamination 
levels, location & levels, location & 
dose rates dose rates 
uncertainuncertain

presence of presence of 
unknown unknown 
radionuclidesradionuclides
possiblepossible

contamination contamination 
levels uncertainlevels uncertain

presence of presence of 
unknown unknown 
radionuclidesradionuclides
possiblepossible

contamination contamination 
possiblepossible

CategoryCategory
55

CategoryCategory
44

CategoryCategory
33

CategoryCategory
22

CategoryCategory
11

VI. Safety measures VI. Safety measures 
(radiological)(radiological)

dosimeters dosimeters 
(TLD, EPD)(TLD, EPD)

Full PPEFull PPE
Appropriate Appropriate 

shieldingshielding
Setting of dose Setting of dose 

constraintsconstraints
Use of Use of 

teletectorsteletectors

dosimeters dosimeters 
(TLD, EPD)(TLD, EPD)

Dust masksDust masks
Gloves & cover Gloves & cover 

shoes as shoes as 
applicableapplicable

dosimeters dosimeters 
(TLD, EPD)(TLD, EPD)

Dust masksDust masks
Gloves & cover Gloves & cover 

shoes as shoes as 
applicableapplicable

dosimeters dosimeters 
(TLD)(TLD)

Dust masksDust masks
Gloves & cover Gloves & cover 

shoes as shoes as 
applicableapplicable

dosimeters dosimeters 
(TLD)(TLD)

Dust masks as Dust masks as 
applicableapplicable

CategoryCategory
55

CategoryCategory
44

CategoryCategory
33

CategoryCategory
22

CategoryCategory
11
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Needs / assistance / concernsNeeds / assistance / concerns

•• A more systematic mapA more systematic map--making schememaking scheme
•• Additional instruments (backup)Additional instruments (backup)
•• Availability of team membersAvailability of team members
•• Data managementData management
•• Other Other unforseenunforseen matters..matters..

Thank you!Thank you!


