
Radiation Worker TrainingRadiation Worker Training
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Some say:Some say:

“A Little Knowledge is a Dangerous Thing”“A Little Knowledge is a Dangerous Thing”

Quote for TodayQuote for Today

slide slide 11RWT RWT 

After reviewing this material you will have:After reviewing this material you will have:

“A Little Knowledge to Avoid Dangerous Things”“A Little Knowledge to Avoid Dangerous Things”



TopicsTopics

OverviewOverview

Part 1 Part 1 -- Fundamental ConceptsFundamental Concepts

Part 2 Part 2 -- Biological EffectsBiological Effects
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a ta t o og ca ectso og ca ects

Part 3 Part 3 -- Standards & GuidesStandards & Guides

Part 4 Part 4 -- Controlling ExposureControlling Exposure

Part 5 Part 5 -- Dose EvaluationDose Evaluation

Part 6 Part 6 -- Industrial SafetyIndustrial Safety



Sources of RadiationSources of Radiation

MedicalMedical
DiagnosisDiagnosis
TreatmentTreatment

IndustrialIndustrial
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IrradiatorsIrradiators
RadiographyRadiography
Well LoggingWell Logging
GaugesGauges

Commercial ProductsCommercial Products
Nuclear PowerNuclear Power
WeaponsWeapons



Radiation SourcesRadiation Sources
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Radiation SafetyRadiation Safety

You Should Use Common SenseYou Should Use Common Sense

Step 1 Step 1 -- be aware of your surroundingsbe aware of your surroundings

Step 2Step 2 -- recognize a potential hazardrecognize a potential hazard
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Step 2 Step 2 recognize a potential hazardrecognize a potential hazard

Step 3 Step 3 -- avoid the hazardavoid the hazard

Step 4 Step 4 -- when in doubtwhen in doubt STOPSTOP
&&

ASK ASK 



Radiation Warning SignsRadiation Warning Signs

GRAVE
DANGER

CAUTIONCAUTION
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RADIATION
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Real Signs Real Signs -- Real PlacesReal Places
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Radiation Radiation -- Pros and ConsPros and Cons

Radiation may be both beneficial and Radiation may be both beneficial and 
harmful:harmful:

Some Beneficial Uses:Some Beneficial Uses:
MedicalMedical
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MedicalMedical
Industrial ApplicationsIndustrial Applications
Commercial ProductsCommercial Products

Some Harmful Effects:Some Harmful Effects:
DeathDeath
InjuryInjury
CancerCancer
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Keep doses to NRC employees ALARAKeep doses to NRC employees ALARA

Provide dosimeters when requiredProvide dosimeters when required

When a site has an approved radiation safety When a site has an approved radiation safety 

MD 10.131, "Protection of NRC Employees MD 10.131, "Protection of NRC Employees 
Against Ionizing Radiation"Against Ionizing Radiation"
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pp ypp y
program, rely on the program while at the siteprogram, rely on the program while at the site

NRC employees shall comply with the requirements NRC employees shall comply with the requirements 
established by the site radiation safety program. established by the site radiation safety program. 



Comply with standards and proceduresComply with standards and procedures

Make every reasonable effort to keep dose ALARAMake every reasonable effort to keep dose ALARA

Use safety and Personal Protective Equipment  providedUse safety and Personal Protective Equipment  provided

Responsibilities of EmployeesResponsibilities of Employees
(MD 10.131)(MD 10.131)
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Use correct, safe practices and follow the licensee’s Use correct, safe practices and follow the licensee’s 
radiation safety procedures while on siteradiation safety procedures while on site

Report radiation hazards to a supervisor ASAPReport radiation hazards to a supervisor ASAP

Inform RSO of your occupational exposure historyInform RSO of your occupational exposure history

Exchange dosimeters and report if lost or damagedExchange dosimeters and report if lost or damaged

Females may voluntarily declare pregnancy (RG 8.13)  Females may voluntarily declare pregnancy (RG 8.13)  



Part 1 Part 1 -- Fundamental ConceptsFundamental Concepts

Ionizing RadiationIonizing Radiation

Types and CharacteristicsTypes and Characteristics
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Types and CharacteristicsTypes and Characteristics

Quantities and UnitsQuantities and Units

TerminologyTerminology



Material which spontaneously emits radiationMaterial which spontaneously emits radiation

May be in any form:May be in any form:

Radioactive Material (RAM)Radioactive Material (RAM)
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SolidSolid
LiquidLiquid
GasGas

It’s everywhere It’s everywhere –– some is mansome is man--made and made and 
some is just there naturallysome is just there naturally



Types of Radioactive MaterialTypes of Radioactive Material

Gamma emitters (Gamma emitters (γγ))

Beta emitters (Beta emitters (ββ))
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Alpha emitters (Alpha emitters (αα))

Neutron emitters (Neutron emitters (ηη))

Fissionable Material (criticality)Fissionable Material (criticality)



Gamma EmittersGamma Emitters

Sample ApplicationsSample Applications SourcesSources

IrradiatorsIrradiators CobaltCobalt--6060

MedicalMedical IridiumIridium--192192

Industrial RadiographyIndustrial Radiography IridiumIridium--192192
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penetrates the body easilypenetrates the body easily
lots can kill you, less can cause cancerlots can kill you, less can cause cancer

normally don’t know you’re being exposednormally don’t know you’re being exposed
immediate symptoms = serious problemsimmediate symptoms = serious problems

best shielding is lead, concrete or waterbest shielding is lead, concrete or water
easy to detecteasy to detect

Fixed GaugesFixed Gauges CesiumCesium--137137



Beta EmittersBeta Emitters

Sample ApplicationsSample Applications SourcesSources

MedicalMedical PhosphorousPhosphorous--3232

IodineIodine--131131

Commercial ProductsCommercial Products HydrogenHydrogen--3 (tritium)3 (tritium)
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most commonly effects the skin & eyesmost commonly effects the skin & eyes
skin contamination can cause severe burnsskin contamination can cause severe burns
can expose even if not on skincan expose even if not on skin
best shielding is plasticbest shielding is plastic
can produce xcan produce x--rays if in metal containerrays if in metal container
harmful if inhaled or swallowedharmful if inhaled or swallowed

y gy g ( )( )



Alpha EmittersAlpha Emitters

Sample ApplicationsSample Applications SourcesSources

Well LoggingWell Logging AmericiumAmericium--241241

Commercial ProductsCommercial Products PoloniumPolonium--210210
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no harm externally even if on skinno harm externally even if on skin
harmful if inhaled or swallowedharmful if inhaled or swallowed

risk of cancer in 2risk of cancer in 2--20 years20 years
can be in powder form can be in powder form -- easily dispersibleeasily dispersible
shielding not required but needs to be containedshielding not required but needs to be contained
difficult to detect difficult to detect -- need special alpha detector need special alpha detector -- very very 
short range so need to be close to detect itshort range so need to be close to detect it



Neutron EmittersNeutron Emitters

Sample ApplicationSample Application SourcesSources

Industrial RadiographyIndustrial Radiography CaliforniumCalifornium--252252

Well LoggingWell Logging AmericumAmericum--241/Beryllium241/Beryllium
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rare (Californiumrare (Californium--252)252)
alphaalpha--beryllium sources (Amberyllium sources (Am--Be)Be)
fission neutrons in nuclear power plantsfission neutrons in nuclear power plants
same hazards as gamma emitterssame hazards as gamma emitters
best shielding is wax, water, plastic, boron etcbest shielding is wax, water, plastic, boron etc
need specialized neutron detectorsneed specialized neutron detectors
unlikely to swallow or inhaleunlikely to swallow or inhale



PenetrationPenetration
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Human Tissue Human Tissue (approximation)(approximation)



Criticality SourcesCriticality Sources

Sample ApplicationsSample Applications SourcesSources

Nuclear PowerNuclear Power Enriched UraniumEnriched Uranium--235235

Weapons MaterialWeapons Material Enriched UraniumEnriched Uranium--235235

PlutoniumPlutonium--239239
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fissionable uranium or plutoniumfissionable uranium or plutonium
captures neutron captures neutron -- splits splits -- ejects neutronsejects neutrons
new radioactive sources producednew radioactive sources produced

mostly beta, gamma emittersmostly beta, gamma emitters
difficult to detect prior to criticalitydifficult to detect prior to criticality
neutron/gamma/beta hazardneutron/gamma/beta hazard

PlutoniumPlutonium 239239



ABSORBEDABSORBED 11 Gray (Gy) = 100 radGray (Gy) = 100 rad
DOSEDOSE 1 rad = 0.01 Gy1 rad = 0.01 Gy

Units Units -- SI SI (syst(systèème international) vsme international) vs

Special Special (traditional)(traditional)
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DOSEDOSE 1 Sievert (Sv) = 100 rem1 Sievert (Sv) = 100 rem
EQUIVALENTEQUIVALENT 1 rem = 0.01 Sv1 rem = 0.01 Sv

ACTIVITYACTIVITY 1 Becquerel (Bq) =  1 dps1 Becquerel (Bq) =  1 dps
=  27 picocuries =  27 picocuries (10(10--1212))

1 Curie = 37 billion Bq1 Curie = 37 billion Bq



RAMRAM
Years until Years until 

only ½ is leftonly ½ is left

Grams Grams 
forfor

1 Curie1 Curie

I idiI idi 192192 0 20 2 0 00010 0001

RAM TriviaRAM Trivia
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γγ IridiumIridium--192192 0.2 0.2 0.00010.0001

γγ CobaltCobalt--6060 5.25.2 0.00090.0009

γγ CesiumCesium--137137 3030 0.01150.0115

ββ StrontiumStrontium--9090 2929 0.00730.0073

αα AmericiumAmericium--241241 432432 0.290.29

αα ThoriumThorium--232232 14 billion14 billion 9 million9 million



Radiation Effects on CellsRadiation Effects on Cells

Part 2 Part 2 -- Biological EffectsBiological Effects
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High Dose effectsHigh Dose effects

Low Dose EffectsLow Dose Effects



The Domino TheoryThe Domino Theory
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Atom Molecule

Radiation ionizes atoms Radiation ionizes atoms 
(knocks out electrons)(knocks out electrons)



Radiation EffectsRadiation Effects

DeathDeath
Acute Radiation Syndrome (Bone Marrow, GI, Brain)Acute Radiation Syndrome (Bone Marrow, GI, Brain)

InjuryInjury
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InjuryInjury
cataracts, skin damage, hair loss, sterility etccataracts, skin damage, hair loss, sterility etc

CancerCancer
leukemia, lung, bone, breast, thyroid etcleukemia, lung, bone, breast, thyroid etc



SyndromeSyndrome

ThresholdThreshold

(rad)(rad) SymptomsSymptoms

LifeLife

Expectancy*Expectancy*

BoneBone

MarrowMarrow 100100

Chromosome aberrations may be Chromosome aberrations may be 
seen at 20 rad but no overt seen at 20 rad but no overt 
clinical symptomsclinical symptoms

22--8 wks8 wks

Acute Radiation SyndromeAcute Radiation Syndrome
(High Dose)(High Dose)
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clinical symptomsclinical symptoms

GI SystemGI System
500500

Include nausea, vomiting, and Include nausea, vomiting, and 
diarrhea (think FLU)diarrhea (think FLU) 33--14 days14 days

Central Central 
Nervous Nervous 
SystemSystem

2,0002,000

Include lethargy, convulsions, Include lethargy, convulsions, 
tremors, loss of muscle control tremors, loss of muscle control 
and coma (in addition to the and coma (in addition to the 
above effects)above effects)

<3 days<3 days

Lethal Dose Lethal Dose -- LDLD 50/3050/30 ≈≈ 400 rad400 rad * without medical care* without medical care



cataracts (cataracts (∼∼ 200 rad)200 rad)

skin damage (skin damage (∼∼ 600 rad)600 rad)

Some NonSome Non--LethalLethal
High Dose EffectsHigh Dose Effects
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g (g ( ))

hair loss (hair loss (∼∼ 600 rad)600 rad)

sterility (sterility (∼∼ 600 rad)600 rad)

(partial body exposed (partial body exposed -- not whole body)not whole body)



Dose Response RelationshipsDose Response Relationships
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CancerCancer Injury/DeathInjury/Death
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Chronic Biological EffectsChronic Biological Effects
(Low Dose)(Low Dose)

SomaticSomatic (you exposed (you exposed -- you suffer)you suffer)
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GeneticGenetic (you exposed (you exposed -- your children suffer)your children suffer)

InIn--UteroUtero (embryo/fetus exposed (embryo/fetus exposed -- it suffers)it suffers)



LatencyLatency
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Radiation RiskRadiation Risk
(Low Dose)(Low Dose)

Typical cancer death risk is Typical cancer death risk is ∼∼ 1010--20%20%

10,000 people times 20% = 2,000 10,000 people times 20% = 2,000 ±± which is the which is the 
“natural incidence”“natural incidence”

R di ti i k i b t 0 05% 5/10 000R di ti i k i b t 0 05% 5/10 000
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Radiation risk is about 0.05% or 5/10,000 per remRadiation risk is about 0.05% or 5/10,000 per rem

Given 10,000 people exposed to 1 rem of radiation, Given 10,000 people exposed to 1 rem of radiation, 
about 2005 about 2005 ±± will develop fatal cancers due to will develop fatal cancers due to 
“natural incidence” plus radiation“natural incidence” plus radiation

However, since the natural range could be However, since the natural range could be 
anywhere between say 1,800 to 2,200, which 5 were anywhere between say 1,800 to 2,200, which 5 were 
caused by radiation?caused by radiation?



Genetic RisksGenetic Risks

Ionizing radiation is known to Ionizing radiation is known to 
cause inheritable mutations in cause inheritable mutations in 
many plants and animalsmany plants and animals

BUTBUT
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BUTBUT

Intensive studies of 70,000 Intensive studies of 70,000 
offspring of the atomic bomb offspring of the atomic bomb 
survivors have failed to identify survivors have failed to identify 
an increase in congenital an increase in congenital 
anomalies, cancer, etcanomalies, cancer, etc



Part 3 Part 3 –– Standards and GuidesStandards and Guides

Standards, Regulations and GuidanceStandards, Regulations and Guidance

External and Internal DoseExternal and Internal Dose

ALI’s and DAC’sALI’s and DAC’s
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ALI s and DAC sALI s and DAC s

Dose LimitsDose Limits

ALARAALARA

Radiation AreasRadiation Areas

Dosimetry RecordsDosimetry Records



RegulationsRegulations

10 CFR Part 1910 CFR Part 19 Notices, Instructions and Reports to Notices, Instructions and Reports to 
Workers: Inspection and Workers: Inspection and 
InvestigationsInvestigations

10 CFR P t 2010 CFR P t 20 St d d f P t ti A i tSt d d f P t ti A i t
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10 CFR Part 2010 CFR Part 20 Standards for Protection Against Standards for Protection Against 
Radiation Radiation 

MD 10.131MD 10.131 Protection of NRC Employees Against Protection of NRC Employees Against 
Ionizing RadiationIonizing Radiation



…. employees ….. shall be advised and instructed about:…. employees ….. shall be advised and instructed about:

the hazards of exposure to radioactive materials and the hazards of exposure to radioactive materials and 
radiation, how to minimize exposure and how radiation, how to minimize exposure and how 
protective devices are to be usedprotective devices are to be used

Instructions to EmployeesInstructions to Employees
(MD 10.131)(MD 10.131)
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the responsibility to promptly report any condition the responsibility to promptly report any condition 
that may cause unnecessary exposure to radiation or that may cause unnecessary exposure to radiation or 
to radioactive materialto radioactive material

the response to radiation warningsthe response to radiation warnings

the results of monitoring on an annual basisthe results of monitoring on an annual basis



NRC Regulatory GuidesNRC Regulatory Guides
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SkinSkin

EyesEyes

SkinSkin

Whole BodyWhole Body

External Radiation DoseExternal Radiation Dose
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ExtremitiesExtremities



Internal Radiation DoseInternal Radiation Dose

thyroidthyroid
lunglung
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bonebone

GI SystemGI System



ALI & DACALI & DAC

InhalationInhalation
ALI (Annual Limit on Intake)ALI (Annual Limit on Intake)
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DAC (Derived Air Concentration)DAC (Derived Air Concentration)

IngestionIngestion

ALI (Annual Limit on Intake)ALI (Annual Limit on Intake)



Occupational DoseOccupational Dose rem/yearrem/year

Whole Body (TEDE)Whole Body (TEDE) 55

Eyes (LDE)Eyes (LDE) 1515

Extremities (SDEExtremities (SDEMEME)) 5050

Dose LimitsDose Limits

slide slide 4040RWT RWT 

(( MEME))

Skin (SDESkin (SDEWBWB)) 5050

Specific Organ (TODE)Specific Organ (TODE) 5050

Minor (<18)Minor (<18) 0.50.5

E/F of DPWE/F of DPW 0.50.5

NonNon--Occupational DoseOccupational Dose

PublicPublic 0.10.1



Average Annual Population DoseAverage Annual Population Dose
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Total = 360 mrem or about 1 mrem per dayTotal = 360 mrem or about 1 mrem per day



Emergency SituationsEmergency Situations
(MD 10.131)(MD 10.131)

Limit (rem)Limit (rem) ActivityActivity WhenWhen

55 AllAll Each YearEach Year

1010 Protect valuable Protect valuable 
propertyproperty

Lower dose not Lower dose not 
practicablepracticable
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propertyproperty practicablepracticable

2525 Lifesaving or protecting Lifesaving or protecting 
large populationslarge populations

Lower dose not Lower dose not 
practicablepracticable

>25>25 Lifesaving or protecting Lifesaving or protecting 
large populationslarge populations

Voluntary and Voluntary and 
aware of risksaware of risks



unrestrictedunrestricted
areaarea radiation arearadiation area

restricted arearestricted area

highhigh
radiation arearadiation area

AreasAreas
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very highvery high
radiationradiation

areaarea

controlledcontrolled
areaarea airborne radioactivity areaairborne radioactivity area



NRC Form 3NRC Form 3



NRC Form 4NRC Form 4

NRC Form 5NRC Form 5



Part 4 Part 4 –– Controlling ExposureControlling Exposure

Sources of ExposureSources of Exposure

Protection Against External DoseProtection Against External Dose
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Protection Against Internal DoseProtection Against Internal Dose

Radiation Detection InstrumentsRadiation Detection Instruments



ALARAALARA
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Stay TimeStay Time

Stay Time (hr) =Stay Time (hr) =
Limit (mrem)Limit (mrem)

Dose Rate (mrem/hr)Dose Rate (mrem/hr)
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Example:  How long can you remain in an area if the Example:  How long can you remain in an area if the 
dose rate is 20 mrem/hr and the limit is 100 mrem?dose rate is 20 mrem/hr and the limit is 100 mrem?

Stay Time =Stay Time =
100 mrem100 mrem

20 mrem/hr20 mrem/hr
= 5 hrs= 5 hrs



RAMRAM

Dose RateDose Rate
at 1 meter for at 1 meter for 

1 Curie1 Curie
(R/hr)(R/hr)

I idiI idi 192192 0 40 4

Relative External HazardRelative External Hazard
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γγ IridiumIridium--192192 0.470.47

γγ CobaltCobalt--6060 1.31.3

γγ CesiumCesium--137137 0.330.33

ββ StrontiumStrontium--9090 N/A*N/A*

αα AmericiumAmericium--241241 N/AN/A

αα ThoriumThorium--232232 N/AN/A

* skin/eye dose possible* skin/eye dose possible



MedicalMedical
External Beam TherapyExternal Beam Therapy
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MedicalMedical
BrachytherapyBrachytherapy

HighHigh
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PermanentPermanent

HighHigh
DoseDose
RateRate

StentStent

EyeEye
ApplicatorApplicator



Industrial RadiographyIndustrial Radiography
CamerasCameras
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iridiumiridium--192192 cobaltcobalt--6060



IrradiatorsIrradiators
Pool Type and Self ShieldedPool Type and Self Shielded
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Well LoggingWell Logging
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Detector

Source
Holder

Fixed GaugesFixed Gauges
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product
thickness

Fixed GaugesFixed Gauges
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product 
level



Portable GaugesPortable Gauges
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Commercial ProductsCommercial Products

runwayrunway
markersmarkers
(tritium)(tritium)
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gun sightgun sight
(tritium)(tritium)

illuminated devicesilluminated devices
(tritium or promethium(tritium or promethium--147)147)

bow sightbow sight



Nuclear PowerNuclear Power
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Internal Exposure ProtectionInternal Exposure Protection

Airborne ContaminationAirborne Contamination

Engineering controlsEngineering controls

Personal ProtectivePersonal Protective
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Personal Protective Personal Protective 
Equipment (PPE) Equipment (PPE) -- RespiratorsRespirators

Surface ContaminationSurface Contamination

DecontaminationDecontamination

PPEPPE



Contamination MonitoringContamination Monitoring

Self FriskSelf Frisk
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HandHand
AndAnd
FootFoot

AutomatedAutomated
PersonnelPersonnel
ContaminationContamination
MonitorMonitor

Walk Through MonitorWalk Through Monitor



External Dosimetry (Direct)External Dosimetry (Direct)

Internal Dosimetry (Indirect)Internal Dosimetry (Indirect)

Part 5 Part 5 –– Dose EvaluationDose Evaluation
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Internal Dosimetry (Indirect)Internal Dosimetry (Indirect)

Dose AssessmentDose Assessment

Accident ReviewAccident Review



Most alpha particles cannot penetrate the protective Most alpha particles cannot penetrate the protective 
(dead) skin layer(dead) skin layer

Beta particles can irradiate lens of eye and skinBeta particles can irradiate lens of eye and skin

External Dosimetry SummaryExternal Dosimetry Summary
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Beta sources can produce xBeta sources can produce x--rays as wellrays as well

In general, primary sources of external exposure are In general, primary sources of external exposure are 
gamma rays and neutronsgamma rays and neutrons

External dose must be measured by means of an External dose must be measured by means of an 
appropriate dosimeterappropriate dosimeter



An employee is likely to exceed 10 percent of any of An employee is likely to exceed 10 percent of any of 
the limits.the limits.

A declared pregnant employee is likely to receive A declared pregnant employee is likely to receive 
during the entire pregnancy, from radiation sources during the entire pregnancy, from radiation sources 

Conditions for MonitoringConditions for Monitoring
NRC Employees NRC Employees (MD 10.131)(MD 10.131)
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g p g y,g p g y,
external to the body, a deep dose equivalent in excess external to the body, a deep dose equivalent in excess 
of 100 mrem.of 100 mrem.

An employee is entering a high or a very high radiation An employee is entering a high or a very high radiation 
area.area.



DosimetersDosimeters
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Dosimeter LocationsDosimeter Locations

♥ torso (belt or shirt pocket) ♥
♠♠ collar

♦♦ wrist
♥

♦♦ wrist
♣ finger ♣



Employee ExposureEmployee Exposure
Database System (EEDS)Database System (EEDS)

All NRC exposure records are maintained All NRC exposure records are maintained 
in the EEDS by a contractorin the EEDS by a contractor
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The EEDS program is managed by the The EEDS program is managed by the 
Office of Nuclear Regulatory Research Office of Nuclear Regulatory Research 
(RES)(RES)



Survey MetersSurvey Meters
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The In’s and Out’s of RAMThe In’s and Out’s of RAM

How it gets inHow it gets in

inhalationinhalation
ingestioningestion

How it gets outHow it gets out

urineurine
fecesfeces
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absorptionabsorption
puncturepuncture

breathbreath
bloodblood

nasal mucousnasal mucous
sputumsputum
sweatsweat



BioassayBioassay

InIn--Vitro Bioassay Vitro Bioassay 
(Biological Sampling)(Biological Sampling)
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InIn--Vivo BioassayVivo Bioassay

Thyroid
Lung
GI

Whole Body Whole Body 
CountingCounting

OrganOrgan
CountingCounting



Flow Path for Evaluating the RiskFlow Path for Evaluating the Risk

Internal HazardInternal Hazard

BIOASSAYBIOASSAY Urine (amount of RAM in sample)Urine (amount of RAM in sample)
WBC (amount of RAM in body)WBC (amount of RAM in body)
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WBC (amount of RAM in body)WBC (amount of RAM in body)

INTAKEINTAKE back calculate to determine intakeback calculate to determine intake

DOSEDOSE intake compared to ALI to get dose intake compared to ALI to get dose 
which is related to riskwhich is related to risk



Relative Internal Hazard ofRelative Internal Hazard of
Alpha, Beta and Gamma EmittersAlpha, Beta and Gamma Emitters

RadionuclideRadionuclide

Annual Limit on Intake (ALI) (Annual Limit on Intake (ALI) (μμCi)Ci)

IngestionIngestion InhalationInhalation
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αα poloniumpolonium--210210 33 0.60.6

ββ phosphorousphosphorous--3232 600600 900900

γγ technetiumtechnetium--99m99m 80,00080,000 200,000200,000

NOTE:  these 3 radionuclides are essentially pure emittersNOTE:  these 3 radionuclides are essentially pure emitters



A t 1990

Incidents/AccidentsIncidents/Accidents
(IIT Reports)(IIT Reports)
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August 1990

FatalityFatality



source

Puerto Rico (2004)Puerto Rico (2004)

the barrier between
life & death
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Worker path

Intended path



NonNon--Radiological HazardsRadiological Hazards

OSHAOSHA NRC MOUNRC MOU

Part 6 Part 6 –– Industrial SafetyIndustrial Safety
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OSHA OSHA -- NRC MOUNRC MOU

Protection Against HazardsProtection Against Hazards



RadiationRadiation
You are unlikely to be exposed to a lethal dose You are unlikely to be exposed to a lethal dose 
You are also unlikely to be exposed to enough You are also unlikely to be exposed to enough 
radiation to produce an injury such as cataractsradiation to produce an injury such as cataracts
However, you may be exposed to small amounts However, you may be exposed to small amounts 

Relative HazardsRelative Hazards

slide slide 7676RWT RWT 

o e e , you ay be e posed to s a a ou tso e e , you ay be e posed to s a a ou ts
of radiation which may slightly increase your risk of radiation which may slightly increase your risk 
of developing cancer 2of developing cancer 2--20 years from now20 years from now

NonNon--Radiation HazardsRadiation Hazards
Many of the industrial hazards listed on the Many of the industrial hazards listed on the 
following slides can kill you instantly, or, if following slides can kill you instantly, or, if 
you’re lucky, they might just maim you for lifeyou’re lucky, they might just maim you for life



The NRC has a memorandum of understanding (MOU) The NRC has a memorandum of understanding (MOU) 
with OSHA regarding occupational safety at licensee with OSHA regarding occupational safety at licensee 
facilities.  facilities.  

NRC personnel may identify OSHA safety concerns orNRC personnel may identify OSHA safety concerns or

The NRC The NRC -- OSHA MOUOSHA MOU
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NRC personnel may identify OSHA safety concerns or NRC personnel may identify OSHA safety concerns or 
may receive complaints from an employee about may receive complaints from an employee about 
OSHAOSHA--covered working conditions.  They may bring covered working conditions.  They may bring 
these matters to the attention of licensee these matters to the attention of licensee 
management, or elevate these issues to the attention management, or elevate these issues to the attention 
of the NRC Regional management when appropriate.of the NRC Regional management when appropriate.



ChemicalsChemicals

Chemical hazardsChemical hazards

carcinogenscarcinogens
corrosivescorrosives
explosivesexplosives
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pp
gasesgases
poisonspoisons
solventssolvents
pyrophoric metalspyrophoric metals

MSDS = Material Safety Data SheetMSDS = Material Safety Data Sheet



Other HazardsOther Hazards

Confined spaces (e.g., large tanks) Confined spaces (e.g., large tanks) --
You can pass out quickly if the oxygen You can pass out quickly if the oxygen 
level is below a minimum amount level is below a minimum amount --
Rescuers may also pass out Rescuers may also pass out -- Don’t Don’t 
enter unless you know the area hasenter unless you know the area has
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Watch out
for open

hole

enter unless you know the area has enter unless you know the area has 
been evaluated and approvedbeen evaluated and approved

Compressed Gases Compressed Gases -- If a gas cylinder If a gas cylinder 
falls it can become a deadly missilefalls it can become a deadly missile

Falls and other Walking Hazards Falls and other Walking Hazards --
Watch where you’re goingWatch where you’re going



Don’t forget yourDon’t forget your

brain (think)brain (think)
eyes (look)eyes (look)
ears (listen)ears (listen)

Safety EquipmentSafety Equipment

Also, as needed:Also, as needed:

hard hathard hat
eye protectioneye protection
ear protectionear protection
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ears (listen)ears (listen)
mouth (ask)mouth (ask)

ear protectionear protection
steel toed shoessteel toed shoes

Watch for postings, tags and permit requirementsWatch for postings, tags and permit requirements



MD 10.130 MD 10.130 -- Safety and Health Program Under the Safety and Health Program Under the 
Occupational Safety and Health Act Occupational Safety and Health Act 

IN88IN88--100 100 -- Memorandum of Understanding Between Memorandum of Understanding Between 
NRC and OSHA Relating to NRCNRC and OSHA Relating to NRC--Licensed Facilities Licensed Facilities 

ReferenceReference
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(53 FR 43950, October 31, 1988)(53 FR 43950, October 31, 1988)

“Occupational Safety and Health Standards,” 29 CFR “Occupational Safety and Health Standards,” 29 CFR 
Part 1910Part 1910

“Basic Program Elements for Federal Employee “Basic Program Elements for Federal Employee 
Occupational Safety and Health Programs and Occupational Safety and Health Programs and 
Related Matters,” 29 CFR Part 1960Related Matters,” 29 CFR Part 1960



THE ENDTHE END
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THE ENDTHE END
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