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Foreward

The Depertment of Energy (IXJE) has devetoped this Standard o assist line managers m meeting their responsibilities
for implementing occupational radiclogical control programs.

DOE has established regulatory requirements fior occupationz] radiation protection in Tide 1 of the Code of Federal
Regulations, Part 833 (10 CFR 335), Ocevpationa! Rediarion Protection. Failare to comply with thess requirements
may lead to appropriate enforcement astions as authorized poder the Price Anderson Act Amendmentz (PAAAY, While
thiz Standard doss nat establish requirements, it does restatz, paraphrass, oc cite many (but not all) of the requirements
of 10 CFR. £33 and related documents {e.r., vecupational safety and bealth, hazardous materials transportation, and
environmental prolection standards), Bascause of the wide renge of activities mdertaken by DOE and the varying
requirements aftecting these activities, DOE does pot believe that it would be practical er usefil 10 identify apd
reproducs the entire range of healib and safiety requirements in this Srardard and therefore has not Goneso. [o akl cases,
DOE caions the user to review any wnderlying regulatory and contractual requirereents and the primary guidancs
docurnents in their original comtext to ensure that the site program is adequats to ensars continuing compliance with the
applicable requirements.

To assiet its operating entities in achieving and maimzining compliance with the requirements of 10 CFE. 835, DOE has
establighed its primary regulatory mridance in the DOE G 441.1 series of Guides. The Guidss are structured to assist
radjation protection professionals in developing the documentsd radiation protection program reguired by 14 CFR
£315.101 and the supporting site- and fzcility-specific policies, progrems, md precedures that ace necessary 10 enswrs
compliance with the related regulatory requitements. The Guides establish a srmeroseopic view of the varions elements
of a comprebiensive radiation protection prograr and discuss concepts that the cognizant professionals should consider
in developing and implementing 1he site- and facility-specific programs.

This Standard supplemenie the DOE (3 441.1 secies of Guides and serves as a secondary source of guidance for
achieving compliance with 10 CFR. 835, While there is significant ovedap between the DOE G 441.1 serics of Guides
and this Standard, this Standard differs from the Guides in both intent and detail. In contrast 1o the macroscopic view
adopted by the Guides, thiz Standard discusees specific meagyres that should be inplementad by affected line mmoagers,
workers, and auppott staff to ensare proper fulfiliment of their radiological control responsibilitics. DOE expects that
each site will identify the provisions of this Standard that support its sfforts to implement an effactive mdiological
contral program and incorporate these provisions, as appropriate, into the site-spacific radiological comtrol manual, site
procedures, fraining, or other administrative instruments that are used to guide employee activities. The specific
administrative instnmments used at DOE sites very widely, as would be eapected given the varying nature of DOE
facilities and activities and their associated hazands.

Both the science of bealth physies and the practice of radiological control are relatively new and comtinee to evolve at
arapid mte. DOE ¢ncomages dre users of this Suide to submit commwents regarding its content, accuracy, and utility,
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Following iy a repring of the Department of Energy Radiclogival Haelth and Sofety Policy, which war originally
publisked oz DOE P 4417 on Aprll 26, 1936,

DEPARTMENT OF ENERGY
Radiological Health and Safecy Policy

It i the policy of DOE to conduct its radiclogical opérations in a macns that ensorss the bhealth and safcty of all i
employees, contractors, and the geoerst public. In achievipg this shjective, the Department shall ensure that radiation
exposures b its workers and the public and releases of radioactivity ko the eovironznent are raintamed below regulatory
limits snd daliberats afforts are taken 10 further reducs exposores and releases as tow as reasopably schievable. The
Department is fully committed by implementing a radiological conirel program of the highest quality that consistently
r=flects this policy,

In meeting this policy, the Department shall:

A, Establish and maintain & svrtest of regulstory policy sad guideace reflective of oational and
International radiation protection standards snd recommewdatons. The Assistanl Secrstary for
Enviranonent, Safesy and Health has respensibidity for prommlgating and maintzining policies, standards, and
gudance related to mdiclogical prowection. Departmentsl radiologicel protectipn requirements ars, at a
rodniraum, consistent with the prasidentially approved "Radiation Protection Guidance to the Federal Agencies
forOcenpational Exposure™ which was developed by the Environmental Frotection Agency in aceordance with
its mandated Federal puidance responsibilities. Depanimental requireneenis ofien are mone siringsnt and reflect,
as appropniate, recommendations and guidance from various pational and isrernationa] stapdands-setting and
scientific organizations, including the Internations] Commission on Radislogical Protaction, the National
Council on Radiation Protection and Measursmenis, the Amencan Nationzl Skmdads Insirtote, and others.
Drepartmenital requirements related to radiclogical protection will be set forth, as appropriale, in niles and
Bepartment of Energy Orders, and guidance docurpenis will be issued on accepiable means to implemeni these
Tequirements.

B. Ensure personnel respousible oy performing radiokagical work acthvities are appropriately trained.
Standards shall be sstablished to ensure the technical competency of the Departent’s wock force, as
appropriate, through implementation of radiological training and professicnal development programs.

. Ensure the technirel competemve of pertonmel respontible for implementing and oversesing the
radiological comtrol pregram. An appropriate level of echnical competence gained through education,
experience, and job-related technicel and professional maining is a eritical component for achieving the goals
of the Depantment’s radiciogical control policy. Crualification requirements commensarate with this objective
shal! be established for technical and professional radiclogical cottrol program positions and shall, at &
minimu, be consisieat with agplicable industry standards end promote professional development and
&xcellence in radiclogical performance e5 2 goal
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Establish amf maintain, atallievels, ine management invplvement and accou ntaipility for departmental
radiobogical performance. The respansibility for compliance with Deparopental mdivlogical protection
requirements, and for minimizing personne] radiation exposure, stans at the worker level and broedens ag it
progresass upwand through the line organization. The Deparoment's line manager: are fully responsible for
rdiological performance within heir programs and the fisld eetivities and sités asgigned ta them, and shall
iake necessary actions to ensure requirsroents are implemented and performance s monitored and comected
25 DACEREErY.

Ensure radiclogical measurements, amalyses, worker mondoriog results and estimaizs of pubBe
exposures are accarate and appropristely made. The capability to accuratzly measure snd anabyze
radioactive materials and workplacs conditions, and detsraine perscnnel radiation sxposure, is fondamental
to the safe conducl of radiclogical operations. Policy, guidance, and quality contral programs shall be direcied
towards ensuring such measursments aTe aptropriats, accurate, and based upop sound technical practices,

Conduct radiologleal operafions In & manner shat contrels ihe spread of radioactive materials snd
redisces expositre to the workforce amd the general publie and that ofilizes 3 precess that scebis exposure
Ievels as low as reaconably schievahbe, Radiological operations and zetvities shall be preplanred to aliow
for the eifective implementation of dose and contamination reduction and control measures. Cperations and
ctivitics shall be perfonoed in aceordance with departmentat conduct of operations requirements aod shall
melude reasonable controls directed toward reducing exposure, preventing the spread of madiclogical
contamination, and rinirmizing the generation of contaminated wastes and the release of effluents.

Incorporude dose reduetion, contaminatlan reduction, and wasie minimlzation features into the deslgn
of new facllithes amd significant raodifications to existing facllities in the earliest planning siages.
Wherever possible, faciltity design features shall be directed wward controlling contamination sl the source,
elirninatmg airborne radicactiviry, maipiaining personne] exposurs and efffuent releases below regnlatory limols
and utilizing a process that seeks exposure levels and releases as low ag reasonably achievable. Radiological
design crileria shelt reflect appropriate conzenzus recommendations of national and international smndards
Sefling groups.

Conduct eversight to ensard deparimental requiremenis are being complied with and apgropriate
radwbogical work practices are heing implemented .

All deparimental lements shell conduct their mdiological cperations in a manoer consistent with the above policies and
hjectives.

IMPORTANT NOTE

MOE Policy 450.4 establishes DOE policy with regard to integrated safety mansgement (J8M) . The principles
of ISM and relstionship hetweew DOE"s ISM Fobicy aod the provisiows of this Standard are diseassed in Articke
118 of this Standard.
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PART 1 Department #f Enerpy {HOE) Radiological Control Standard
111 Radiolegical Health and Safety Policy

A key element of the Radiation Protection Guidance to the Federal Agencies for Occupational Exposure approved by
President Reagan on Jaowary 20, 1987, and a fundamental principls underlying dus Staodard is:

*There should not be any occupational exposure of workers fo fonizing radiarion without the expaciation aff
an overail benafit flrom the activity cenesing the axposire ™

The Department of Energy is finmly commined o baving a mdiciogical conirol progmm: of the highest quality. This
cormmitmend 15 reflectzd m the DOE Radiological Health apd Safety Folicy reproduoced at the beginning of this Sandard,

111 Srandard Applicabilicy and Contrel

DOE has established basic standards for occwpational radiation protection in Federal regulation 10 CFR part 835,
"Orecupational Radiation Protection® {10 CFR §35). Section £35.101 of 10 CFR 235 requires affecied DOE activities
tobe conducted in compliance with a dacumentad adiation protection progrun (BPPF) that addrecses each requirement
of tha regutation. DOE's441.1 zeries of Guides provide puidince for developing and implementing @ RFF sufficient
o ensurs complianee with 14 CFE §35. The DOE 44 1.1 series of Guides are primarnily directed toward cadiological
control ocganization professicuals whoare msponsible for dewelopiog programs thal will snsurs cegulatocy corapliance.
The Guides sherefore tend to provids flexibitity for the use of professional judgment and ars more technical znd gensral
innatore than this Standard. This Standard is primarily dineeted toward line managsment; it thersfore discusses specific,
detajled measures that should be implementsd Wy line mansgers e they discharge thejr radiciogical control
responsihilities. However, becawse both the DXOE #41.1 series of Guides and this Standard dizeuss developmant and
implementation of appropiats radiclogical controls, there are nevessarily mapy overtaps. Asaresult, in te documented
RFF5 developed i ensare compliance with 10 CFR 335, most DDE t‘a::;]m:s hzye wunmt‘tad to impiamentation of
seriain provisieos of this Standard or its predecessor, the DOE R Fics

The radiological control program discussed in this Standard goss beyond the scope of, and inchudes more details tan,
the documanted BIP required by 10 CEFR §35, To ensure moplemedtation of a comprehensive and coherent cxdiological
conirol program that exceeds basic requirements and provides a substantial safety margin, DOE encourages itz
coniractors o implement the provisions of this Stendard to the extent appropriate to faciliny hazards snd opersaions,
consist=nt with THOE s Tntegrated Safety Management Program. Should any conflicts arise betaween the site-specific
radiclopgical contm] manual {baged co thiz Standand, s=¢ Articke 114}, and the documented RPF, the requirements of
the docunenied RPP should talke precedence. Such conflicts should be expeditionsly resohved

The Standard iz nota substintte for regulations; it 12 intended bo be consistent with all relevant statutory md regulatory
requirements and will be revised whenever necessary to ensure swch consistency. Some of the Standard provisions,
however, challenge the user to go well beyond mindminm requirensts,

1. This Standard is 2 living docurnent. DOE intends to review and updzie provisicos on a petindic basis to
icorporms lessons leamed and suggestions for improvement. The Assistant Secretary for Environmeat, Safety
and Health iz responsible for this task. Recommendations to cormect or improve this Standard are encouraged and
should be processed in accardance with DOE's published guidance for peaviding comeneais on documents in the
DOE technical standards gystem.
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2.

113

114

This Standard will be kept ¢urrent and sboudd be entered mto the contractor docurent cotitrel syswem. The Office
of Environment, Safety and Health will scure that 8 sursnd version of thiz Standard iz maintained on de DOE
Technical Information Systern {TES).

Toplemenbatioh

Thiz Standard sets forth DOE's views oo the propes courss of action in the area of rediological control within the
scopes of DOE-sponsored activities. The words "shall” and "should™ kave the meaning below when used in this
Standard,

The word "shall” identifiss (hose elements and requirsments that DOE has considered and found to be mandatory
due to their derivation from refated regulisiory requirements found in 10 CFR 535 or other regulations or DOE
orders. These requirernents ar= indicatsd by a bracketed reference Following the relaisd Siandard provision {e.g.,
[s== 835.X230(]). For purposes of regulaiory and contractuzl compiianse, DOE tneourages users af (e Standard
to refer to the source dosumenl o view the reguirenent o context znd o detsrming the applicability of the
requirement to the specific facility opemations and bazards, Federal regulation 10 CFR pant 824, Procedioral Rule
For DOE Nuclear Activities, establishes requirements for obtaining exemplions fram IMOE regulatory requirements.
Diue to its primary facug on line manspement implementation strategies, the Standand does not addrass all of the
requiremznts of 10 CFR 335

The word “should” means DOE has evalualed the provision and found that it is a proven practice or remedy ihat
supports compliance with the basic reguirements found in applicable regulations or THOE Owders or their
wrrdedying basiz documents for occopational radiation protection.. The use of “should” recognizes that: 1) there
may be site- or facilioy-specific attributes that warrapt special beatment; 2} the safety benefit derived from
implementtion of the provision may not in all cases be commensurate with e asgoctatsd detiments (¢.g.,
finantial cost, worker discomfort, scheduls impacts); and 3} literal complianse with the provision may not achisve
the desired lavel of radiclogical conirol perfpmanee,  Although a contracior may decide o follow an zliemative
technique, approach, of method i few of the "should™ provision, DOE encowrages implementsiion of these
provisions 1o ensure compliance with the underlying basic reguirements.

The torm "Article” iz used to reference portions or sections of this documwent. For ease of sommanications,
portions of this docurnent should be referred to as Adicks. For example, the appropriate reference 1o this Article
is Article 113.4.

Site-Specific Mannat

The contractor seaior site executive shovld issue and endorse a sile-specific radiclogical tantrol manval that
invakes the applicable pravisions of this Stendard, The site-specific radiclogical control manual dees not reguire
review or appeaval by DOE-EH. One approach in the developmenl of site-specific radiological control manuwals
iz o invole the applicable provigions of this Standard sz written with site specific addiions, supplements, and
clarifications clearty indicated, incleded in the appropriate chapters, and dirsctly referenced to the corresponding
aniicle. The provisions of specific articles may be changed from “should™ to “shall” on & site-specific basis as
pecessary o eophasize those measnres thet are decred neceasary for complisnce or (o ensure the desired levet
of safety. Additions and supplements o address unique situations or to provide more detailed or prescriptive
dirsction may b incladed.

Managsmnent policies, reqeirements, sxpestatons, end objectives for the gite radiological control program should
be clearly and unambiguonsly stated.

1-4
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The site-specific manual should be kv currént and entered into the contractor docurnént control $ystem.

Ef a zite bae multipe facilitiee, there should be one manual Eor the site and one radiological conirol organization.
Ef 2 prime conractor manages several DIOE sites, efforts should be raade w have one corporate radiclogical control
manngl that applies & all of that prime contracior's DROE sites. For a sits that bas multiple prime contractors, a
commeon masezl, with facility-, contractor-, or buildipg-specific gnidance o accommpdate unique considerations,
should be issned and endorsed by cach contractor's senior site executive. For prime contractors whe manage
several sitzs but who also opecals sites with more than one prime contracior, the gite manual should take
precedence over the corporate radiclogical conlrnl mammal,

Subcontractors shimld comply with the site-spacific mdiclopez] control nemal.

Where DOE employees are conducting the Tanspont of ouclear devices or components, a program-spesific
radiological control mannz], based upon the provisions of this Standard, should be issued and spproved by the
DOE Operations Office Manager. Controlled copics of sush rmanuals should be provided to the Secretarial Officer
baving primary responsibility for operations et tha site.

115 Application of Provisions

1.

This Standard assurnes that most facilities or sites have organizations in place hat generally meet the provisions
presenter] in the text It j5 not the inteni of this Standard to unnecessarily creats pew or separate organizations if
those functions cap be incorporated into ¢xisting ones. Existing organizational and corandties charters shouid be
revized b0 reflect the provisions and emphasis of this Standard.  Similatly, dtles such as “radiological control
raanager” and“radiclogical control technictan™ that are wsed ip the Standard may lecally be designated differently.
A phased approach o ransition o the use of the titles of positions in this Standard should be adopted.
Corresponding position descriptions and organizational charts should be revized to securately reflect required
radiolopical comtrol respomzibilities.

The degree of program formality and extent of the associated admuiniswative provess should be commensurate with
the sxtent of existing aond potential radiological hezards. Foi cxample, & site with an anauel collactive total
effective dose equivalent of voe person-rem or less, that works with small quantities of unsealed radicactive
material, would not be expected to have a mdiclogical control program as complex as one required at higher hazard
gites, At bower hazard sites, some program elements may be satisfied by brief policy statements.

116 User Gromps

I

DOE encourages its contractors to cstablish informel worldng associntions that proeote dialogue among the
radichogical control organizations from similar or comparable faciliiss. VUser Growps should include
represcniation from various comtractors. Assignmant of members torthe user groups chonld be on o rotating basiz.

To assist contractors in identifying and adopting proven practices end implementing procedures ina timely manner
within the DOF complex, DOE encoarapes it copmactors 1o develop, through the User Groups, Radiclogicel
Work Practices Handbooks that can be used by a given category or <lass of facilities associated with the User
Group,

L-5
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117 The “As Low As Is Reasonably Achievable”™ Process

10 CFR 235 requires DOE activities to develop and implement plans and measures to maintain secupaticnal radiation
exposuret as low as is reasomably achisvable {ALARA) [s¢e 10 CFR 835.10) and £35.1001]. As applied o
eccupadional radiation exposure, the ALARA process doss nat require that expogures to radiclogical hazards be
minimized without further consideration, bt that such #xposures be optimized, taking into account both the benefits
arising out of the activity and the deriments anising from the resulmnt radiation exposurss and the contrels 10 be
iraplemenied.

An effective ALARA process inclndes effective consideration, pianning, and implementation of both physical design
Features {inchuding enginecring controls) and adwvinistrative controls to babance the niske of oceupational adiation
exposure against the benefits aricing out of the swthorized activity. Lessons learned are documented, instivationatized,
and considered in planning and execotng subsequent activities to further the poals of the ALARA process and to
provide optimal employes protection.

Whiie most oF all of the provisions of this Standard sapport the ALARA priocess, the provisions of Chapler 3 are
specifically dicecied toward 1he planning and exscuton of work, physical design featurss and administrative contrals,
and ¢fforts to implement work controls commensurats with the radiclegical bazards.

118 Integrated Safety Management

DOE requires its contrmctors to develop &nd implement an integrated Safety Management system (ISM) that integraies
safeqy {including mdiological safecy) into management and work practices at all kevels (See DOE Policy F 450.4 and
its assoctated puidance documents). DOE intends for the provisions of this Standard o be consistent with, and 10
complement implementation of, 1SM. This Standard supports ISM by providing a system of radiological contrels that
can be implemented on a site-wids basis and tailored eo meet facility-and hazard-specific needs. This Standard also
provides guidance forincreasing worker involvement in identificaion and implemendation of appropriste controls. Liks
the ALARA process, an effective integrated safety managesmeni sysiememphazizes the development and implementation
of conkrols that are commensurate with the heeard: associated with any specified activity.

1. Under ISM, both DOE and DOE-contrasior lne managers ars charged with responsibility for inlegraiing safety
measutes mito all facets of work plaming and exccution. Line maoagers should use this Standard as a guide to
intsgrating radiclogical control measurss into wark plannicg and execution.

2. This Standard supporns the ISM guiding principtes as follows:

+  Line Manapement Besponsibility - This Seandard clearly indicates that line managsment is responsiblke for
cosaring adequate implemeatation of e radiological control program.

*  Clear Roks and Responsibilities - This Sendard establishes clear roles and responzibilides for DOE and
cotittactor line managenwnt and for the radiological control arganization.
Compretence Commoensurate with Responzibilites - This Standard provides guidancs for providing classroom
and op-the-job training so thet individuzals may gain and maintain the approapriate competence.

. ldentification of Safety Standards and Fequirements - This Standard provides cross-references to other DOE,
Federal Agency, sciendfic, and congensis standands that are imporant 1o developing and implementing an
effective and comprehensive radiological conol program.
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= Hazard Contrels Tailored w Work Being Paxformed - This Standard provides guidance for implementing 2 r
program that establishes radiological conteols that are commensurats with the hazards and that provide
flexibility for consideration of other hazards (t.g., industrial safety, industrial hypiene, environmentzl
hazards).

The concepts of Balanced Friorities and Operations Authorization are outside the scope of this Standard.

3.  Both the ISM and ALARA processes require hazard coptrols o be tailored w the work being pecformed. In
addition to establishing basic radiclogical safety standards that must be observed, 10 CFR 835 eswmblishes
requirements that provide significant flexibility so that individval activities may implamant compliznee measures
in a manner that is commensurate with specific hazards and work activities. This Standard provides guidance for
iteplementing radictogical controls that DOE has evainated and found 1o mest the requirsments of 10 CFR 333
and to be conzistent with the specified conditions and activities. For axample:

+  Chapter 3 of this Smndard provides guidance for implementing acoess and egress conirols for areas having
specific radiclogical conditons and hazards,

«  Chapter 4 of ihis Standard provides gaidance for implementing specific controls over radioactive materials.

+  Chapter5 of thia Standard provides gnidance for performing radiological monitoring at specified frequancies
congistent with kitram and likely radiological hazards,

»  Chapter 6 of this Standard provides guidanes for providing tmining te ensure that mdividuals are able 10
dischange their responsibilities related to the radiologicsl control program.
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PART ! Leadership in Radiokogical Control

Superior, consistent performance is achieved when qualified individuals use approved procedures and management
actively momitors the workplace and sssesses ongoing adtivities. Such oogoing activities include, but are not jimited
ko, operations, revoedsation, laboratory wotk, research and developmant, and clearop. Constant review and informed
imteres1 by senior mianagemant are required to achieve g supesiorradiological control program. Manapament st 2]l lavels
should emphasize the need for high standards for radiological comntrol through direct communication, instaction, and
inspection of the work space. The DOE Operations Office Manager and the contractor senior site exscutive responsible
For dhe gite should have a basic knorwledge of radiation, its effects, and radiolegical conmrol requirements. The DOE
Crerations (Hice Manager and the contractor seniof gite executive should also be familiar with the current radinlogicat
control performance record. Key principles common in & suoctssivl, well-wmnaged radiologics! control program are
provided in this Chepier.

121 Senior Management Commitment

1. Sepior managers shoutd establish iigh standards for mdiological cone] performance and frequently cormmmicats
these standards and management expectadons te the work force,

2. Senior manapers shoyld state in writing their fimm commitment to a radiological control pragram of the highest
quality. Manapement commitment 2nd support should be detnonstrated, in part, by allocating sufficient rsaources,
inthuding personnel, and providing for training to enswre workers are quaslified for their assigned duties,

3. Managers should ensure that orieniation, maining, and indoctrination reinforce nales and guidelines {oreach worker
10 coatrol radiation exposurs and rediological conditions.

4, Managers should bold workers and their supervigors accouneable for radiglogical control performapce. Relevant
Imowledge and performance should be assessed as a apacific pant of each individual® performunce evaluation,
This asgessment shoubd notbe mited o thase who perform radiological werk, sinse matry other werkers have an
impact on the radiologieal control programe

5. Benior roanagers shoald sobicit feedback from their mdiclogical conirol professionals, line management, aod
workers on radiokegical contrel perfornance.

6 Senior managers should adopt and promode a positive atitode toward radiclogical control that encourages
initiatives o identify concerns at an carly stage, to prevent conditions from deteriorsting, end to promaote doing
the right job coerecily the first time.

7. Prevention of the spread of radivaciive materiel is uwsually less costly than remediadon. Manegement should be
wiliing o actept chanpe that will moprove radiclogical canteo] parformancs and should Toster this mindset
throughow the crganization.

B Theauthonty and responsbiiity to establish a comprebensive and effective rdiclogical control raining program
should be assigned Lo line managers and their suboedinates. Training. in most cases, shoald be provided by a
dedicated training organization, bt the responsibility for quality and effectivensss rests with line manzgement,

9. Senior managers should be elert io opporunidss for minimizing the generation of radioactive wasie and discharges
1 the eyvircoment, comrolling contamingtion at 5 source, and reducing radiation exposure 10 workers and the
public.
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10. Reporting a problem to a supenor (contractor or DOE) doss not abeolve e manags: from prompily fixing or
mitigating & situation.

122 Waorker Attitude

Control of worker radiation exposure can be achieved oonly if all individvals involved in radiological activities have an
understanding of 2od the proper respect for mdiological hazards.

1. Each worker should undecstand that proper radiological control is an integral pan of his daily duties.

2.  Theiraining program shaould support efforts to improve the attituds of the work force. Training instractors should
be knowledgsable aboyt the work environment and those aspects of mdiological control thet are important o
developing a better worket attitude and perspective,

3. The amtitude that constant improvement is required in radiclogical work should be developed at all lewvels of
management and in the work force, Cooperation betweer the work Jorce and the radickogical sontro] organization
should be developed and fostersd The workers should not look upon radiclogical controls as hurdles or
restrictions t be bypassed.

4. Radiological control organization personmel shouid be heipful in showing workers how o follow the miles. This
spirit of cooperation ehould be developed without sabverting the comitrol functions of the mdiological conirol
techmicians. A sitvation |n which radiological contools are dsft solely wo the radiological contre] organization is
nnacceptable,

123 Worker Responsibilithes

Trained individualz choudd recognize that their actions divectly affeci contamination contrel, personnel radiation
expoame, and the gverall radiological environment associated with their work, The following radiclogical conrol rubes
ape applicable 1 each individual in the workplace, A posier that displays basic worker responsibilities, such as those
Tisted below, should be produced and dizplayed at appropriats acoess points and work arcas.
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TO CONTROL YOUR RADIATION EXPOSURE AND RADIQACTIVE MATERIAL, OBEERVE THE
FOLLOWING RULES:

OBEY

®  Posted, written, and orzl mdiological conrol instuctions and procedurss, incloding instructions oo
radiological work pemmits,

&  "Evacuate" and "stop work” ondetrs friom radiclogical controd personne] protoprly.
DO NOT
#  Loiter in radiation areas.

&  Smoke, eal, drink, or chew in contamanation ancas, high contaminalion arsas, and aithome
radioactivity areas,

BESURE TQ

*  Wear prrsonnel monitorng devices where required by radiclogical work permits, sipns, procedums,
or by rediological contrtd personne=l. Report immediaely the loss, damage, or unexpectzd exposure

of personne] monitoring devices or off-seale readings of self-reading dosionsters bo the rediological
control crgantzaton.

®  Kaap trach of your mdiation exposure sintus and avoid exceeding madivlogical admimismative control
levels.

#  Wear personal protective equipment and clothing properly whenever required by radiological work
PEMDLLS Or postings.

#  Mmimiza the spread of potential mdicactive spills and promptly notify the sppropriate personns] of
all gpille.

®  Avoid contact of slan, clothing, and equipment with contamimated surfaces.

*  Plce contaminated tools, equiptent, and solid waste itemns on disposable surfaces, soch as plastic
sheets, when not ia use,

*  Notify radiobogical contro] perzonnsl of alarming or faulty radiological control equipment.

®  Notify radiologiczl control personnel of off-gite occupations] mdiation axposures go thet warker
dosimetry records can be updated.
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ER]JOR TQ ENTERING AREA
&  Assure that you are cnentally alert and in phyzsically sound conditics.

& Limit the aprount of matenial caken into contaminated ar¢as to minimize radioactive waste and fuhure
decomtamination.

#  Have necessary maieriais and equiproent on hand to complete your iagk, thereby minimizing time and
CXPISTE.

* Notfy mdiclogical control personme] of the presence of open wounds, soves of rashes before

sitering an area whers contamdnation exists and exit immediately if a wound occwrs whils in such an "
atda,

LIPON LEAVING AREA

®  Properly mmave persangl protective squipment and clothing 40 minimize the spread of
contamination,

#  Frigk or be frisked for contamination when entering an unconlaminzied area after exiting
comtamination, high eoptaminstion, or aitborne radicactivity areas and aszociated radiological buffer
arexs and notify rediofogical control personne] wiwen contamication i found. ||

124 Radiation and Risk Comeunicatinns

Dhie to the continuing concems of many individoals related to low redistion exposurs and haalth impacts, managers
shoutd be mained (o deal with personne? perceptions copceming radiation risles. Managers and (irst-line supervisors
should be geneitive uy the fact that workers bave to wmdersiand e fundarmentals of radiation, its rigke, and their role in
cankrolling expagure. It is nok sufficient wrely solaly on regulatory limits for establishing or defining acceptable work
practces and work envirpnments.

1.  Approposte irmiming in atcortdance with Articks 651 is helpful in dealing with woriees who have agxicty about
radiation.

2 Some individuals, soch as those who have bad internal depositions of radionuclides, may be concerned sbout
futurs doses. Such instances wamsnt speciel attention on the part of the manager. Coapseling with soch
mdiviluals 15 the preferred way to consider relevant faciors. In some cases, special conirol levels as described in
Article 216 should be applisd

125 Conduct of Radiclogical Operations

1.  This Standsrd is consistent with e provisions of DOE 5480.19, 5 i R g
Facilities. Theculweptsufnlichn.ptcrsufDDESdﬁ&]?&ppiymthumn&uctnframoicgmlmtmlacnwm

2. Managers at all levels should be involved in the plasning, scheduling, and conduct of radiclogical wodk,
Asmarance of adequars mediological safety should not be compromised to achisve production, Tomediation, of
research objectives,
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3.  Supervizors should be technically knowiedgeable and inquisilive and shouldd ask questions of the work force
concerning radiological work detadis to verify worker comprehension.

4. Line managers should penodically menitor work areas to observe personnel at work acd to identify good
radiological work practices and radiological deficiencies and concems. Fraquent inspections and walk-throughs,
inchuding off-hours and weekends (where appropriate}, are essential to reinforce management expectations 1o the
work force.

5. Moanagems, supervisors, and workers shauld be involved in the developement of accurals, clear, wriben procedurcs
for pecforming radiological work. 1E during the use of procedurss a written requirsment cannot be sesponsibly
followed, the work should be stopped and guidaace oblained.

f. Supervisors and managers should encourage the work force to identify radiclogical contret deficiencies and
concerns, Prompt aciion showld be taken to address and sliminane identified issuss and prevent reciurmence.
Training, indoctrination, and procedize review are useful in addressing these izzuss.

7. Managers and supesvisors should establish working conditions that encourage tmproved radiolegicat control. This
includes temperature, humidity, and lighbing as well a3 the more difficult considerations of accessibility. Wark
sonditions should be considered in planning work.

8. Cleanliness and good bousekesping are essential. A good radiologicel control program carmot exisl in a sloppy,
dirry workplace. Cleaning up after operations shouid be automatic for cach person. Itis not reasomable to cxpect
radiological controd to be separated from the work environment; they go together.

% Subcontractors and subcontracied employees should be treated the same ag facility saff in the area of radiological
contred matiers, shall have comparable radiation safety training [see 835.901), and should meet the zam=
requirements and expectations.

10, Conditions that could cause or prornote the spread of contamination, such zs a lsaking roof or piping, shaold be
identified and correctzd on & prionity basis,

126 Impreviag Worker Awareness of Radiokogical Conditions

Inperforming assigned duties within radiclogical areas, wotkers shoukd be familiar with the area radiclogical conditions
and be sware of the porsibility that unforessen changes may occar.  Although the conduct of radiclogical serveys is
viewsd 25 a traditional role of radinlogical control techoicians, experience has shown that property trained and qualified
wuorkers are capable of performing supplemetz] radiological surveys io the course of work. This process resulis in
exposure savings and improved comamination control.

Specific examples of surveys that may be effectively porformed by workers and result in exposure reductions inglude
self-monitoring of dose tates during high mdiationarea entries and moritoring oflools and equipment fur contarmination
as 2 qualitative check during work m contamination arzas. The petformemee of legal reeoed surveys, such ar release
surveys, should remain the respossibilicy of the radiological control organization.
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127 Critlques

I 1 DOE" desirt and expaciation, based on concem for the safety and well-being of workers and the geoeral public,
that radickogieal wodk practice: be cembinuelly serutinized and questioned so thet cpportunites for improvement can
be identified, assesed, and applied.

A formal critique process should be established o obtain pertinent facts following an unusual rdiological situation o
at the satisfaciory conclusion of a new o unusual operation invelving radiclogical conmels. This mnom -:mq:lm:.cnts
ﬂi:ﬂmmmﬂcporhngmdPmmsmgSystem[ORPS}nfDﬂEﬂBZ1 Cogurrense Peporting od o

- The process, 25 deseribed in Article 351, is used so quickly establich facts I chmmlogltal
order 3o that ﬂmunderl}ungmms or causes for the success or failure are well understocd,

124 Facility Modifications and Radbslogical Design Congiderations

Radiological control performance is afiected by human performance and sngineered design feamires. This Standard
primarily addresses the way individuals opecate and use exisling facilities and sites. Gensral design critecia Tor new
facilities and major modifications to ¢xisting facilities ars provided io 10 CFR §35 and DOE O 420.1, Facility Safety.
Additional design criteria are provided in Chapter 3.
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FART 3 Improving Radklogical Control Performance

131 Radlodogics) Performance Goab

DOE 02101, Parformapnes Indicatars and Anatvsic of Operations Information, establishes requirements for the use
of goals and pecformance indicacoes. Goals are intended as a roezsure of and a modvation for improverment, not an end

in themgelves., Goals are notio be viewed narrowly as ournerical values, bui as teols 1o aggist managenend in focusing
their priorities and attention. The fotlowing are exarmpies of radinlogical control goats that may be appropriate:

I. CollectiveDoss (person-rem): This goal showld be based upen planned activities and historical performance. For
those sites that have neutron radiation, a goal for collective nenkon dose should also be sstablished.

ERLCE berl: Personne] contarmnations may indicate a
hrenkdnfwn nf mntmls mtendad 1o prcwmt the sprmd nf contamination.

Intakes of Radioactive MWaterial (numpery: Management should focus attemion on any failure of the controls tat
results in wipleneed intakes.

j = : are fegt); Operating with a smaller contarmmeted area may resultin eas
rad::m:twe waste ﬁ-.wu* pmnuel contaminations, and impeoved productivity. The raduction of existmg
contaminated dreas should be balanced by the recognition that this generstes radicactive waste. Goalks for bath
should be correlated

Radicactive Waste (cubij¢ feeth. Minimizing the generatien of radicactive waste reduces the environmental impact

Df DOE operations, helps reduce pecsoncel sxposure, and reducss costs associated with bandling, packaging, and

i Ak Fadi i} ey Mmimizng effluents reduces the enviroamental impact of
D'DE. opmtl-uns ami redum the mts mocmad with remediation.

132 Management of Radbological Comtrid Goals and Performance Eadieatrs

1. The coniractor semior sile executive should establish, approve, and mainmin 2 mdiclogical control goals and
perfororance indicator peograr.

The madiclogical control goals showld be measurable, achicvable, auditable, challenging, and meaningfial n
Promotng inprovasnt

Croals shoald be developed primarity by thass responsible for performing the work. Coosideration shouldbs given
tz the formation of s commnittes thet includes the active partivipation of the work Force.

Badichogical control goals should be reviewsd at least annually and revised as appropriste.  Mommally, more
strimgent gozls should be set annually 1o reflact the improved radiological control performance at the facility.
Oceasionally, a goal may be made less siringent to accommodste changes in work load or mission,
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133 Radiokopical Contrel Performance Regarts

The radiniogical conirod manager or designee should provide a monthly summary report to the contractor semor
site sxecutive for sites which exceed an annual collective dose of one person-rent. This repon should include
indicatars ¢f progress (oward achieving the radiological comirol goals establizhed in accordance with A rhcle 131,
Examples of performance indicators that provide a more detailed apalysis of performance are identified in Tabie
1-1. The moothly ceport should provide performancs indicators Tor the moath, as well a5 tracking and trending
tor the peior twelve-month pericd.

The radiological control manager sheuld provide appropeiate petformance indieator information 1o supervisors
and managers on A frequent snough basis to penmil manapement of radiological coniral pecformance. The
frequency should be consistent with the namre of the workload and the potenizal for exceeding e established
goals.

Ta promsts worker swateness of radiologisal control pecformance, selected indicatars ralated to their work group
ghould be posted in the wodkplace.
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Table 1-1 Sugpested Radiclogical Control Performarce Indicators

Expasare conirol

Collective dose in person-rem
Average worker dose in rem
Maximum dose to 2 worker in rem
Number of unplanned exposures resalting in doses greater than the facility administrative control
leevel
& Mumber of dose asseserents far 1ost or damaged dositreters
f.  Maxinmm neotron dose 10 2 worker io rem

Personmed contammation

a. Mumber of skin and personal clothing contaminations
b.  MWumber of contaminated wounds
¢, Number of facial contaminations

Cootrol of interosl exposcre

Number of unplanned intekes

Mumber of airbome events

Mumber of alanns oo airborme monitys (actval and false)
Numbar of airbome radivactivity areas

Arma of arborme radioactivity areas o Squars fest

Controd of contaminated areas in operational areas

Number of contamination and high conlamination areas
Area of sontamination areas in squarns fest
Ares of high contamination areas in gquare fast
Number of spills

Minimization of radioactive wasts

a4, Volume and activity of radicactive wasts in cubic fut and r:unﬁ, rcs]:le.ctwely
b, Number of cubic fest ot suly

Control of radieactive discharges

a.  Activity of igquid radicactivity d.‘lﬂilm m Gu.nm
b.  Activity of airborne radicactivity dis
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134 Asspzsments

Aszessment, as used in this Standard, refers io the process of providing independent feadback o semror ling ranagers
1o indicae: the adequacy of the radiological control program.

1.

Fnspections, andits, reviews, investigations, and self-asseguments are part of the oumergus checks and balances
needed in a good diological control program. Intemal audits of the radiation prolection program shall be
conducted such that over a é-month period, all functionzl elements sre acsessed [ses 835.102]). The audits thould
sddress program parformance, applicability, content, and implemeniation. These audits should be performed by
theradiological control organization, the quatity assurance oeganization, or other organizations having the requisite
knowledps 10 adequately sssess radiolopical contryd acHvines,

Wenification of the funcdonal elements of tie program depends upon many site- or facility specific faciors. Based
upon the contents of 10 CFR 35, the foliowing functicnal ekments should be conzidered for inclusion in the

assessment program:

Personnel dosimehry and doza nssessment

Portable and fixed ingtrumentation

Contamization contral

Radiglogical monitoring (area and itom monitozing)

ALARA program

Accident and emergency dose controls

Radicective material copirol, including sealed mdicactive source comtrol and material releace
Enitry controls

Traiving

Posting and labeling

Recerds and reports

Radiciogical design and administrative controls

Managers, mpervigors, and workers should lock upon asssgsments as helpful. Tt is desirable to approach

assesaments with nothing to hide and with the radiclogical control progrmm as an open book.  Resulls of
assessments should be incorpocated into the ongoing process of improving radiclogical coatro! performance.

LR BN BN BN BN BN NN BN A BN BN ]

Managers should encourage the posirive view that identifying even mincr deficiencies repressnty ap opportunity
for furtles moprovement, The number of deficiencics dozs not in itsell measurs the owerall quality of the
radiclogical control program. A prioritization system te implement actions for resolving the deficiencies should
be implemeanted.

In developing cormective action plans for assessment activides, managers should sddress root causes for the
identified deficiencies or concems, pot just the specific symptoms identified by e seviewsr,

Feedback o findings from assessynents, ropt-cause analyses, staus of comsctive actions, apd adherence to action
plan schedules shayld be frequenthy provided o managemant.
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135 Workplace Awareness

1.

DOE encourages managermcot inibatives 1o facilitats the sxpression of concerns on the part of the work forse, 1o
addr=ss such concems, and bo solve themn to ensure the propar respect For and understanding of radiation.

Management should establish and support a radiological awsreness reporting system. To enhance work force
awareness, the program should encourage continnous evatuation and improvemenis, track resclution of concerms,
provide feedback 1o smployees, and past tesults and trends. This system may be integraied with similar reporting
systems for non-radiclogical concems.

136 Internal Exposures

Control and prevention of intemnzl exposure, particularhy from long-lived radicooclides in the workplace, present special
challenges 10 a radiniogical control progeain and wasrant particular atiention. Factors requiring manigement afanton
includs the following:

Workers may be exposed (o unanticipated levels of elevated airborne radicactivity, The ime required t collect
representative aitbome radioactivity samples and to determine the aitborne soncentration of radicnuclides may
contributa to worker mtekes of radioactivity.

If comtrols fail, interral depositions of rdiconclides can oecur i a short period of iime,

The continued exposure of workers to aicborne radioactiviey over extemded periods of time can craate worksr
CONCEns.

Droses from seme mdioouclides taken inlo the body are difficult to measure. Although some radionuslides, such
a5 cesium and Witions, can be readily measured at levels that produce ooly a few millicem, soms long-lived
radicouclides, such as piutonivm, may require years for aocurate measorements of hundreds of millirem,

Meadical intervention, such as the administration of blocking and cheldating agenis, to mitigate intemal deposition
may add cisks by introdusiog additional chemicals into the body,

Sampling of body excretions and whole body or argan counting techniques may encourage worker perosptions of
intemnal exposure significancs.

Administration of internat doce axzessment is costly in dollars and workes time. Control and analysis of samples
2rt also more complicated and tiroe vonaming thao the elements of extemal dosimetry.

EJse of respiratory prodection devices impoaes additional physical stresses upon participating worksrs,

The hizsrarchy of coptrols reanired to control intsenal exposures is provided in Article 316,
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137 Neumoan Expoesures

Neutron exposures have the following characteristics that require anention:

®  The specific biplogical effects of newmons are nod as well undersiood as the effects of gamrems exposone.
&  Nomron dose equivalent is more difficult to assess than gamma dose equivalent.

Articls 131 provides amidance for setting goals to focus atiemtion oo controlling neutroan exposure.

138 ALARA Committes

The ALARA process of managing radiation exposures is & fundamental requirement of every radiological caniral
program. An ALARA Commitiee provides a wseful forum for reviewing radiclogical control plans and performance
and focusing management resources on radiplogical contro] issucs.

1. An ALARA Commitice shouald be eztablished. The membership should ineluds managers and wockers from the
Line, the techaical support orgenization, and the cadiclogical control organization. It 18 more effective if a line
ropager, such 22 Dirsctew of Oparations, Rassarch, or Maintenaree servas as the Chair. This Commintse oy be
part of a penera? safety or radiation safety commmitbes whose functions inciude ALARA activities and possibly be
combined with other cominitiees for stabler facilites.

2. The ALARA Committes should maks recormmendations 10 managsment to iimpeove progress igward sontirolling
radiation exposure and radivactive releases. The Commites should evaluate items such as constraction and design
of facilities and $ystens, planned major medifications o work aclivitias, and experimental 1est plans for exposurs,
wasts, and release comtrols. The Committes should also recaive, 25 & minimum, the results of ali radiclogical
conirel program sssesaments, both internal and external, and should review tive overall condwct of ihe mdiological

cootrol program.
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PART 4 Contractor Radiological Conirol Organization

141 Radielogical Control Organization

k.

4,

A radiological control organization should be established to provide relevant support (0 line managers and wotkers,
To function affectively, the rdiolopical control organization should be mdspendent of the line organizational
element responsible for production, opecation, or research activities and should have an equivalent reporting level,
A single, dedicmied mdiclogical conaol organtzation for the site is sufficient. Allarger DOE sites where facilities,
buildings, or work areas are dispersed, an spproach thal provides site-wide consistency and individual facilicy
radiological contal support is recommended, The senior bne manager responsible for operations at a facilicy
should bave assigned radiological control personnel dedicated o the faclity. Consistency of radiclogical contral
is critical. Tt is not the intent of thiz Standard to duplicate oeganizations but to uss pereonnel in a rare effective
manner in workplace situations.

Radiclogical control personned should monitor adberence to the site-spacific radiological control manual and be
available to the facility line manager for radiotogical support to the work force. To fimetion effectively in this
capacity, they should receive their day-1o-day priogities from facilicy managers. To ensurs independenos in muking
vorreed radiclogical contral decisions, the radiological control organization should be sccovntable to the
radiplogical control manager.

The cadislogiesl contto] manager heads the radiclogical control organization and it responsible for and should
establizh 4 bygh quality radiolagnical control program.

The cadiclogical control manager should bave access (o the senior site exesutive for radiclogical conmol maters.

142 Radlobogical Control Manager Qualifications

The radiclogical ¢onirel manager thould be an sxparienced radiological control professioral and be femiliar with
the decigm features and cperations of the faciliny that affect radiological harards.

The radiological control manager should have the technical competence and expedisnce: to eswablish radiclogicat
contral programs and the supsrvisoty capability to direct the mplementation and maiokenancs of radiclogical
contral programeg,

The radiological eontrol manager should have o mininnm of & bachelor's degree or the wquivalent in seienes or
engineering, incluoding some formal icaining in radiological control. Certification by fhe American Board of Health
Physics provides equivalency 0 ke above. The radiologica] control manager should have at Jeast three years of
professional experience in applied radiclogical control work. Advanced academic degrees can cOUNT A3 O0E YEAT
ﬂfﬂmmtmmmmmmmﬁﬂhmvﬂ Radiological control manager
thﬁ:atmns 3huuld be consistent wnh du: gl.nd.aimr.s pmwdcd in DOE-STD-1107-%7, Knowledge, Skills, and

Abilities

If the most effective manager for this position does not satisfy the above qualifications, spacial arrangements
should be made_ In these situations, the assignment of a deputy with the requisite expertise and qualifications can
satisiy therequirsment, The education, raining, and skills requirernents of 10 CFR 835, 163 would apply to both
individuals to the extent thet their responsibilities address programs o ensure compliance with 1& CFR §35.

Management should provide persons assigned to orbemg condidered for the mdiclogical control IManager posilion
a serustursd proguam lsading 10 certification by ihe Apwrican Board of Health Physics.
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143 Radiokogical Control Organization Functions and Staffing

1,

The wanior staff of the radiological control pnganization should includs health phygiciste and other profescionals
with four-year degrees in scioncs or engineering. A continuwing trining program should be established. DOE
encourages pursuit of sertification by the American Board of Health Physics for senior and professional seaff
members. Training snd education provisions for these individoals are established in Article G54,

Radiological support personne! provide health physics and radiclogicsl engineering, dosimetry, bioassay,
independant oversight, instramsntation, and calibration functions. Training and education provisions for thess
individuads are esiablished in Article 654.

Appropriate standapds for the education and fraiming of radiodomical conirol orgpanization senior staff and support

pmuﬂnel are provided in DOE-STO-11407-57, Knowledge, Skills, and Abjlities for Key Radiatign Pygrecton
Posijti E Faciliti

144 Relatienship Between Radiclogical Centrol Technicians and Workers

Radiologieal control technicians (RCTa) and their supervisors perform the functions of assisting and guiding warkers
i the radiclogical aspects of the job.

1.

Radictogical workers should be sufficienty irained to recognize questionable or detesiorating radiological
conditions and sesk advice frem radiological control technicians and their supervisors.

RCTs and their supervisors have the responsibility end suthority tw stop work or mftigzte the effect of an activiy
in accordance with Article 345,

The actions or presence of radiological control pereonnel doss nat absofve the workers of their regpomsibility for
properly conducting radiclogical control aspects of the job.

145 Margined Radiclogical Control Performamce

L

When radiclagical conteo] perfotmanse is legs than adequate, congideration should be given to strengthenting line
managetnent aod the radivlogical control seganization to provide adequate radiclogical control.

If the work force does not bave che required level of sensitivity for mdiological work practices, addidonal
management attention is needed to assurs the proper oueome.  Line management should be held accouniable for
implerneatation of the radiclogical contrel program.  Corrective actions {hat should B¢ considered melude:

a  Morce direct line supervision in the work space
b, Curtijlment of work schedules

c.  Defermal of werk

d.  Addibion of extrz radiglogical comirl pareomel
€. Cooduct of additonal traiming,

Wihen the workers and supervisors achieve the proper level of radiclogical contol performance, the ongaing aesed
for the corrective actions nstituted in eccordance with Article 145 .2 should be resvaluated.
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PART § DOE Mapagement
151 Progrem Office

1. Seereturial Officers are responsible for the establishment and mainienance of rudiological control programes for
golivities under their cognizance, and are accountabie for the quality end performsnce of mdiclogical wori
cotducted at their assigned sites.

2. Esch Secratarial Officer should designate an individual to be the Frogram Offics fogal point on radiclogical
conlrol matters with the DOE Operation: Office and applicable Field Office Maoagers, countsparts within DOE,
and the contractor organizations. This individual iz refered 1o in this Standard as the Radiolagical Control

Frogmm Advisor,
I52 Operations Oifices and Applicable Field Offlces

1. Manapgers of Cperations Oifices and the Rocky Fiets and Chio Fieid Offices are responsible for the Jines
mznagement finction of conducting day-to-day mmnagemeant of contractor activities, inchiling monitorng the
quality 2nd performance of radiclogical work.

2.  Managers of Operatioms Offices mmd the Rocky Fiats and Ohio Fisld Offices should desipmate an individual to be
responsibie for providing radiological control program asssssmments, interacting roulinely with the Radiological
Conirol Program Advisors of the affected DOE Frogram Qifices, assisting the DEOE field line arganization in the
use of thiz Standard, and interacting on o penodic basis with counterparts at other sites.

153 Department Policy

The Assistant Secretary for Environment, Safety and Health (EH} is responsible for pronmulgating and maimeaining the
overgll DOE policy and standards with respect to radiological health and safety. EH is also responsible for periodicaily
revising the Standard & make corrections of improverent: 1o the document. Other DOE alements should rely upon
subject matter experis within EH for assistance on issues iavolving topics such as radiological health effects, health
phiysics, dosimetey, mstruoentation, taiaing, and radiological controts.

154 Department Indegendent Radiclogleal Conirol Performance Oversight

EH carrieg out its responsibility to provide independant eadiological control performance oversight, on behalf of te
Secrstary of Energy, Grough various means, incleding the following:

i. Uses 10 CFR 835 as its basis document. To the exvent that 2 DOE activity's docamented radialion pratecticn
program sstablishes commitments to the use of specific guidance docwpents, such as the 10 CFR 235 Guides
(THOE G 441 Series), this Standard, or consensns standards, 1o achieve compliante, these docurnents should also
be used as hasis decuments.

2. Assesses IYOE Program, Operations, and applicable Figld Office performance of their line managemsit
respomaskilities for implementing and maintainiog radiodogical controls as detailed in the basis documeni(s).
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155 Radiological Control Coordinating Commlttes (RCCC)

1.

The RCCC, as a mininmm, consigts of the Radiological Costrol Program Advisors from the Offices of Defenze
Programe, Scisnce, Environmental Bestoration and Waste Management, and Wuclear Energry, Science, and
Techpology, and representatives ftom EH, Fickld Mapagement and selected Operations and Field Odfices,

The RCCC is expecied 1o receive and review suggestions, concems, and comments from its individual members,
Operations Offices, and contraslors. The RCCC functions in a collective manner to promate a3 consisient and
unifrm emphasis in the direction ad implementation of thiz Standaed. Contmnications with the RCCC showld
Eollow standard administrative and reporting channels.

The RCCC should meet at least quarterly mmd more frequenily during pericds of transition {i.e., when developing
or implementing significant new or revised complex-wide programsy.

BCCC meetings should includs mpresentatives from Operations Offices and recognized industry experts from
curtside DOE. The interartion with non-DHOE professionals sobances the avwareness of state—of dhe-art lechnology

amd practices.

136 DOE Employees in the Workplace

DOE employess at a DOE site or facility are subject to anst should adhere to the provisions of the contmactor's site-
specific radiclogical conirol mamsl,
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PART 1 Administrative Control Levels and Dose Limits

To accomplish DOE's objective of maintaining individual doses well below rpulaiony Timits, challsnging numerical
administrative conirol levels showld be established below the repalatory limits o adnenistratively conmol and belp
reducs individual and collective radiation dose. These control levels should be multi-tisred wilh increasing levels of
aukhority requirsd to approve higher administrative control kevels.

Unless otherwise indicated, administrative, lifetime, and special coatrol levels and dase limits are stated in terms of the
total effective dose equivalent, which is the suin of the doses received from internal and sxtemal sonrces.

I11 Adoeimigirative Control Levet

1. Approval by the appropriate Secretanial Officer or desigoes should be required priot o albowing an individual 1o
excesd 200 millirem in a year.

2.  Facility memagement should establish an annual facility administrativs control Jevel based upon an evaluation of
historical and projected radiation exposures, work load, and mission. The specific valus selected should B mors
restrictive than the adminisirative contiol level stixblishied by the Program Office. This contal level should be
reevalustad annually. The choice af 2 1ow level fior one year does nat precivds choosing either a higher or lower
leve]l in a swbsequent year. The facility adminisiative control level should be approved by the contrector senior

Eite Executive

3. For most facilites, an annusl fecility administrative contro] bevel of 5} millirem or less will be chellenging and
achisvable, Ap armual adwinigtrative control level sbovs 1500 millicen it io most casss not sufficiently
chatlenging to mest the goals of this Standard.

4. No individual should be allowed o excesd the facility administrative contool level without the prior wiitten
approval of the radiclogical coatrol orgemizalion and cognizant facility management. Authorization by the
cOnEacior senior site executive i3 reconunended.

5. 'When there is wide variztion in the expecisd doses to the various work groups st a single facikity, fasility
menagement should develop wotk group-specific admminiztrative control evels to controd worker doses below the
regulatory linyiie,

212 Lifetine Comtred Level

1.  Efforts shovld be made to conmrol each individual's lifetime ocoupational dose below o tifatime conirel bevel of
N rem where N is the age of the individual in vears. Article 216 discusses special control Jevels Sor radiclogical
workers who have doges exceeding N sem.

2. Toeosure corplianes with ihe lifstime contmd Jevel, efforts should be made 1o deeermine the lifatinge occupational
dose of individuals expected to receive mors than 1 rem in a year. The lifetime occupationel dose is determined
by summing 2t occupational intscaal and external dosss roesived during the individwal’s lifetime,

3.  Theintemazi conmibution to lifetime cocupational dose froon intakes prior to January 1, 1952 may be caloulated
in terms of sither curulative annual effectve doze squivalent oc conmmitted effective dose equivalent. The
committed effective dose equivalent should be used ta the extent that adequate data are available to ealenlate doges
in these terms.
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213 Occopational Dose Limirs

Occupational doge limits are provided io Table 2-1 and shall not be exceeded [see 8352020} 1N-{4)] All
occupational doza received during the currsnl year, except the dose resulting from planned special expogures and
ampergency expogsures, shall be included whes demonstrating complinges with Table 2-1 limite feae 335 200(k)
& T2(d)]. [f formal records of an individual's prior occupational dose during the yaar Gannot be obtained, 2
written estimate sipned by the individual may be accepled [ses 835.702(d)]. Written estimales should not be used
a4 A basis fiw authonizing planned special exposures 0T SIMErgERCY eXpOSUres.

In an sxceptonal sitaation, a radiclogical worker may be antorized 1o receive & dose in sxcess of the values of
the limits specified in Teble 2-1.

g, Planned special exposurss may be puthorized for an individual to receive doses in addidon o apd accounted
for separately from doses received under the Table 2-1 lirots [ues 835 204].

b.  Under emergency condiions, individuals may be authorized to receive doses that exceed the limits
established in Tabls 2-1 [see 835.1301 & 1362]. The provisions of this Standard ars not intended ¢ limit
Actiong pacessary 10 prodect health and safety under these conditions [so¢ 835.3(4)).

DHOE believes that there sre few siteations in which conduct of a planted special exposure of emargency SXposure
will constitute 2 beet management practics and that proper implementation of the provizions of thiz Standard will
obviate the nesd for comducting these operations. Therefare, speeific gnidance for conduct of these gperations
is oot peoveded in this Stmdard, Requirements for authorizing, conducting. recording. and reporting these
oprrations are provided m 10 CFR, 335 and, for emergency exposures, in DOE Emergency Managzment Guides,

The cccupational doss limits provided in Table 2-1 apply to all generat employees. However, general employees
who have nod completed appropriate trainlng and sxamications are not permitted unsseorted acesss to any
radiological ares fae 235 .901(B)].

214 Maember of the Poblic Dose Limit

hembers of the public permitted access to the conirollad area af DHOE sites shall be limited to an annuzal mdiation dose
of 100 millirem from e sum of doses recsived from intermnal and external rmdiation sources [see 335 208

215 Embrya/Fetus Dase Controls

Afier a female worker voluntarilty nodifies her emnployer in writing that she is pragnant, for the purposes of fetal‘embryo
pratection, she is considered a declar=d pregnant worker. This declazation may be revoked, in writing, st any tire by
the declared pregnant worke: [se¢ B35 2(a), Declared pregnant worker].

L.

The employer should provide the gpiton of & mmtually agresable assignment of work tasks, withowt logs of pay or
promotianal opportunity, such that further occupational rediation exposure during the remainder of the gestation
period is vnlikely.
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2

For 4 declared pregnant worker whe chooges 1o continue work invelving scoupational tkposurs:

a  The doge Jimit for the embryo/fetus from conception: to birth (entire gestation period) a3 o result of the
oerupational exposure of the declared pregnant worker 12 500 milSicern [see 855.206{3)]. The dose to the
embevo/Tais s aqual 1o the sum of dogses received frone external doges, sources inside the moiber, and
sources mside the embryo/fems,

h.  Measurss shali be taken to avoid substantial variation sbove the uniformn exposure rate necessary to meet the
500 millirern limit for the gesttion period [see B35 206(b)]. Efforts should be made 1o aveid cxceeding 50
millirem per month te the declzred pregnant worker.

If the dos= to (e embryaffetus is determitved 10 have slready excesded 500 millivem when a worker notiftes her
employer of her preguancy, the worker shall not be assigned 1o tasks where additional occupationa! radiation
exposure is likely during the remainder of the gestation period [3ee §335.2068(ch].

Table 2-! Summary of Qocupadiona! Dose Limits

q TYPE OF EXPOSURE LIMIT
General Employse: Whole Body (internal + exteroal) (TEDE) [see 335.202(2)1)] 3 remmiyear
Genseral Bmployes: Lens of the Eye (external) [zee §25 202(a){2)] 15 remvyear
General Employee: Skin and extremities (extsrnal shallow dose) [see 835.202(a)(4)] 50 rem/year
Gerneral Emplayes: Any organ or Lizsue (other than lens of gye) (internal + edernal}

[se< 835.202(a}2)} 50 remiycar
Declered Pregrant Workes: Embryo/Fetus (internal + extemmal) [see 835.206(a)] o period
Minots: Whole Body (intemal + extertal) (TEDE) {sez 835.207) 0.} remvyear
Minors: Lens of the ey, skin, and extemities [see §35.207] gﬁﬂhﬂ

Mgt ;
b
kN

L o

Mo

P@Eﬂhm; ﬁ-ﬁm in Appondiz 28 shall ba upcd Ly canwerting crgan dose cquivabent te-cfforive: diss squivalont for the whel body doss
e 83 5.203{)].

The annusl it of o o "any crgan or ligeus it baned co the commitied dose cquivalont bo thar argan gr tisses resuling from intemally
depisited mdicanclices pvar & S0-yesr pervod after intake plus oy doep dose sqoivalkant 1o thal argmn from ootamal exposores doring the
yearfaee B35 20002}

Exproaes due 10 ek groand radtilkon, 84 4 pucnt usderpoing thenrpoutic and dagnostic medieal procedurss, nod participibon 45 i Subecl
In modica) research prograts shall aot be included in slther persoonel odinnon dose record or asacsmont of doss agaiost d limies in this
Tabhe [ree 535 202c)].

Fec Anpendin 2C for gubdancs: oo non-oniferm cxposre of th ok in
ﬂzg{y?&cﬂﬂ%}nﬂmdeMImwmm+mmhwdm‘mﬁmdm:cqm“m&umh‘wm
L= Y]

Lo of the ey doge equivalent = dose oquivalen fnont cxummal xpoure deramdned At thdae depth of 0.3 ot [5ec 8352 (4)).

Shalbow doge cquivalenn = dose aquivalent fron cotetnal cxpostuns detormined ae e dopth of 0.007 om [soe 825, X))
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21% Special Contral Levels

Cartuin siteations may require Iower individual exposurs contral levelz, In addition to considemng recommendations
from senior radiolopical control and medical officials, the contractor senior site executive should abtain advice from
professionals in other diseiplines soch as buman resowress and lepal in establishing special control levels. The
CODTAclor Senior site executive may wish to establish these special control levels vsing a adiological health advisory

Eroup.

1. A special contro] Tevel for annual cccupational exposure should be established for each radiclogical worker with
a lifetime occupatsonal doae exceeding N rem, wheres N is the age of the individual in years. The special contrel
level should allow the individual's lifetime occupational dose to approach and, if pracicable, fall balow M rem
duripg enswing years as additional occupational doss is reoeived.

2. An employer should be attenlive 1o special circomstances of employess, such as those undergoing radiation
therapy, and establish speciel control levels as appropriate.

3. Specizl controls on en individual dose should not be implemented in a manner that interfores with that individual's
right ta wark. If reasonable efforis to implement the special control levei below | ramper year threaten to restrict
the individual's right to work or are otherwviss unsuecessful, the contracior 3enior site sxscative should authorze
any doses in exseus of e special comtrol level, but not 1o exceed e regulatory dose limits.

26
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PART 2 Contamination Cowtrol amd Control Levels

Control of radicective coptamination i3 achieved by ming engmesring contrals and worker performance to contain
contamination at tee source, redocing existing areas of contamination, ang promptly decontaminatiog areas that begome
contarninated.

221 Personne]l Contamination Contral

1.

Article 3328 provides parsounel contamination monttoring requireiments and guidance. This guidance is not
relevant 10 individuals exiting arsas containing only radionuclides, such as tritium, that cannot be detected using
hand-held o7 antomatic frisking squiptnent.

Mcnitoring for contamination shoudd be performed wiing frisking equimment that ¢an detect Wial conlamigation
at or below the values specified in Table 2-2. DOE encourages the use of autornati; monitoring units that mest
the above requirements,

Individuals found with detestable contamination an their skin or personal clothing, other than noble gases or
nahxal background tadioactivity, should be promptly decontaminated as deseribed 10 Anbicle 541,

222 Contamination Control Levels

1

5.

A surfacs i considered contaminated it either the removable or toral surface coatamination is detected above the
levels in Table 2-2, Conirols shall be implemenied for these surfaces commensurate with the pamre of the
contaminant and level of contamination [see 835.1182{b)]. Appropriate postings and controls are esablished in
Chapters 2, 3, and 4 of this Standard.

Surfaces exceeding the values of Table 2.2 for wital contaminarion may be coversd with a fhaative coating o
prevent ihe spread of contamination. However, reasonabls effonts should be made o decontaminats an arsa befors
a coating is applied. A fixative cvating should not be applied without the approval of the radiclegical control
manzger or designee.

Appropriate controls for amas of fixed contamivation are provided in Article 224,

For ar=as with contaminaed soil that is not releasabie in ascordance with DiYE's envirommenial protection
standards, a 03l comtamdnation ares should be sstablished that:

a Iz postzd a5 specified in Anicle 235,
b.  Meets the requirements of Article 231.1 through 231 8.

Sl contotomation areas may be lecatad ouottide a eadiologicl baffer drea

223 Abrborne Radioactvity Control Levels

1.

Use of enginesning and administrative controls to reduce the potestial for itemal exposurs should be svalhzated
before allowing individuals, with of without respiratory protection, 1o ebber ateas with airborme radicactivity.

Fosting reguirements for areas with airbome radigectivity are specified in Article 235, Velpes of Derived Air
Concentrations are provided in 10 CFR 835

-7




DOE-STD-1095-99
Radiviogical Control

Radiological Standards July 1999

224 Areas of Fiaed Contamination

Diue to reduced cencerns regarding contamination spread, areas having only fixed contamination may not warrant the
fuli range of entry controls estahlisbed for areas having removablz conaminaton Jevels exceading the Table 2.2 values.
Areas located owtside of radiological areas baving messured total comtamination execeding the total surface
contamination values speci fied in Table 2-2 (removable contamination levels below Table 2-2 values) are subject o the
iollowing coptrols:

i

Periodic surveys shall be conducted (o ensure the surfece contamination rernaing fixed o the surface and
removable surface contamination levels remain below Table 2-2 values [see 835.1102{c)(1)].

Markings indicating the status of the area shall beapplied [see 835, 1102{c)}2)]. These markings should be applisd
directly to the surface (or at the access points) to provide appropriate waming. These markings may alse provide
appropriate instructions w individuals entering the arsa of contacting the surface {i.e., "Fixed Contamination® or
"Fixed Contamination, Notify Radiological Control Peesonoe] Prior to Removing Paint™). Signs, stencils, or other
appropiiate markings may be esed.

Markings end postings shovld be maintaiped in o lagible condition.

Appropriate written procedares should be imnplemented to prevent anptanned or uncoatroiled removal of the
contmination. These procedores should addrecs jemass soch ¢ access controls and fixathve coatings, if needed,

survery bechniques and frequency, area racking and mzinenance, and rquiresd markings.

If surveys indicate that contarmination is likely to be wansterred from the area, fixative coatings should be applicsd.
When paind is used as a fixative coating, it should consist of two layers having contrasting colors, e provide
indication of erosion of the top layer. Other fixative soatings, such as strippabls coatings and applied plastizs and
foarne, thould be pericdically evalusted for avidence of degradation. Remavable contamination should be redhuced
to the mininmam practicable level hafors application of fixative coatings.

Areas meeting these requiremenits are sxempt fivm the pesing requirements of Articles 232 - 238 and the enoy
and ¢xit requirerents of Chapter 3.

28
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Table 2.2 Summary of Surface Contaminasion Faluar fsee 833 Appendic DY

RADIONUCLIDE Wﬂﬁﬁf + uﬁhimz.g}
(See Mote 1) (Seel Nete 2) (dp/100 cm’)
(See Mote 3)
Unanucal, U-235, U-238, and associated decay products 1,000 alpha 5,000 alpha
Trangurapics, Ra-2126, Ra-228, Th-230, Th-228, Pa-231, Ac-227,
20 500

I-125,1-129
Thenat, Th-232, %-90% Ra-223, Ra-224, AI‘
1-232, 1§24, 1-131, I-133 200 1,600
Beta-gamimna srnitters {ruclides with decay modes other than 1.000 beta-
alpha emission of sponlarecus Nesion} exoept S1-90 and others * g 5.000 bera-gamma

noted above. [pcludes mixed fission producis containing Sr-967.

i Tritian acd trisiated compounds 15,000 NA
—

Mot

1 Exgopt ok nited in Footeate 5 helowr, the wihues n this Table spphy t cadionetve conibmmina ion deposmed o, b not imcorporawd inls tw
HteTE o, e contintinared Jein Whers cottamkration try both aiples- sivd bett-ganoaa-srwiimg. oucides exign, the it established for
e Kiphin- a0d bete-garaten-amitting ouelides apply mdependanths [see 535 App. O, mote 1]-

2. Theamaunt of rewpvahle rcioactive udterial per 100 g of pupface aoca shonld e deormingd by ewiping the arce with dry flter or soft
absorbent paper whiks saplving reodonds prectore and then saeneging the amonnt of mdioective material oo the Swipe with 3 eppopsie
instramant of known efficiovey (Mote: The wie of dry meterial moy mit e appropriste for aitium.), For objecs with & surface aes Leas than
100 cin, the enrr surfues Swald be swiped, and the sctiviny per umit rer shoul] be bassd on te el sofiece el s oo neczaseny o
uaz fwiping technigocs o rotmnre rmovable contammnation levels if dircet scan surveys dicste that the ol residus] contarminon kyvels
are below tha vaduss for removable contiuvanetasn [3es B35 App, D, oose 4),

3 Theleveh nay beavermged over 1 square mettr previdod the tummiun sethelty b any sccn of 100 et 1 kess thae: theee Girges the values in
Toble 2-2 [see B35 App. D, mote 3]

4, Thir catagory of mdineoclides inchudes mixed Fssion products, nchading tho Sr-00 which ks presont in them & doex not apply 1o Sr-5#0 that
s been soparatad o the ather fssion products of moctunes whens the Sc-90 bas boen ctitiched [see 835 App. 1, notc 5],

5. Tritam somaminien may diffose ints the volume or matrix of meserial, Evaheation of surisce contaminaiicn shall consider the cotent to
which mecTs CoOnRMUTLT K Ay FLgrate: kot surfaee in ordar by s the surface radimctivity vl provided in thes Tabde i oot scoodad.
Cmee this conmminstion migmics to tha surface, it may be ramovable, not fived: dercfars, 2 "Toeal™ value Soce net apply jrec £15 App. D,
o &),

& Theso values should be appliod to votal Sr-5Y-50 sctivity resuling from processes imnotving the scparstion <o putifieati on of 560,

T Thee vahues shoukd be applcd to sk Sr-MY-90 activity remalting from the prescnca of Sr-%0 in micoed Tisshon produces.
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PART 3 Posting

231 General Posting Frovisions

Radiological postings are intended 1o alert individuals ta the presence of radiation and radicactive mateqals and
to aid them in controlling exposures and preventing the spread of contamination. Baundaries esed for radiclagical
control purpasss ars depicted in Figore 2-1,

Signs shall contam the standard radiation symbol {radiation waming wefoil) colored magents or black on a yellow
background [se¢ 835.601{a)]. Letteiing should be cither magenta or black. Mageota is the preferred colar,
Standardized signs, as degoribed in DOE's core traipiog and 10 CFR 335 Guides, should be used whers
practicable.

Signs shall be conspicuouly posted at sach actess point [see 335601, 603], ciearly worded, and, whers
appropriate, may inciude radiclogical conirol instractions [see 835.601(b)]. Radiclogical postings should be
displaved only to signify actual or potential radiological conditions. Signs wsed for training should be cleariy
marked, such as "For Training Purposes Only."

Posted areas sheold be as seall as pracricable for efficiency.
Postipngs should be maintained in alegibde condivion ang updated based upon e vasults of the mrast racent surveys.

If mowe ihan one radiclogical condition (such a5 conamination and high radiation) exists in the same area, each
condition shall be identified [ses §35.603].

In arsas of omgoing work activities, the dose rate and contaminetion fovel or range of ezch should be intluded on
or in copjunction with each posting as applicable,

Postiopgs at entranee points 10 areas of ongoiog work activities conirolled for radiologionl purposes should swe
basic eniry requirerienis, such as dosimetry, radiological work permit {RWF) or other written suthorizstion, and
respiratory protection reguirements,

Rope, tape, chain, and sidlar barriers used to designate the boundaries of posted arcas should be vellow and
magents in color,

. Fhysicaf bamiers should be placed so thet they ars clearly visible frot all directions and &t various elevations.

They shonld not be easily walked over or under, except e identified access points. These barmiers shall be set up
such that they do not impeds the intended? use of emergency exits o evacuation routes [see 835.501{c), S02(d}].

Arcas thall be clearly and conspicesusly posted [see 835.601(b)]. Posting of doars should be such chat the
pastings remein visible when doors are apen or closed.

. A radiological posting fhae signifies the presetcs of an intermittent radiological ¢ondition should include &

statemment specifying when the radiation is pressnt, such as "CAUTION: RADIATION AREA WHEN RED
LIGHT IS ON."
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13, Accessible areas may be sacepted from the radiological area posting requirammenis:

& During transient radiological condilions of less than & continuous hours duration when posting is not
practical, such as radioactive malerial transfers. Under these conditions, the area shall be placed under the
coAtituons chservation and comtrol of individuals whao are knowledgrable of and empowered to implernent
required access and exposwe control measures [see $35.504(a)]. These individuals should be stationed to
provide line of sight survetllance and verbal warnings.

b.  When the aréz contains ondy packages of mdicactive matecial received from transportation whils awaiting
survey io accordance with Atticles 552 and 554 [ses B35.604{c)].

The exceptions discussed above apply only to cadintogioal ares and radioactive malerial area posting requirements
and do not apply 1o the entry contral sequirements established in 10 CFR §35,.50] and 835,502,

132 Posting Controlled Areas

Controiled arzas are netablished and posted o wam individuals that they are entering arezs controlled for radistion
protection purposes. All radiclogical areas and radicactive matetial areas lic within the boumdaries of controlisd arsas.
Individuals who exter only the conirolled area without entering radiological areas or radicactive material areas are not
expected to reocive a todal effsctive doge squivalent exceeding 100 millirem in » year.

L.

Ench socess point to a controlled aren shall be posted whenever radiclogical areas or radipagtive material arsas
may be present in the area [see 335.602{(=).

The contractor may select the type of sign ased to avoid conflict with local sesurity requirstments [see 835.602(b).
This selsction should be approved by the contrasior senior 2its xscutive,

233 Posting Radiological BulTer Aress

Eadiclogical buffer areas a5 intemded 1o provids secondary boundaries within the controlied ares to minimize the spread
of contamipation and to limit doses to general snaployess who have not been Gained as radiofomcat workers,

A radiologicsl buffer arez should be established for contamination control adjasent (o any aatianss to of exit from
& contamination, high coptarmination, or airhorne radioactiviny area. The size of the radiological buffer area should
be commensurate with the poteniasl for the speaad of contamination.

A radiological bufTer arca should be established for sxposure coatrol adjaceat to radiation, high radismen, and very
high radiation areas. The bovndary for the radiological buffer area shoukd e established 1o limit radiation doges
to general employees o less than 100 millirem per year.

A radiological buffer apea iz podt required for:

a. High comamination or airtbome radicactivity areas hat are completaly within conizmination areas

b Inactivecontarnination, high contaminetion, or aitsorme redicactivity areas (i.e., arsas 1o which eotryhasbeen
prohibited by postng or barvicades)

¢.  Exposure contiol, if other posted boundaries or contrals provide squivalent exployes protection

4.  Exposure control, if general employees who are not tained as rmadiclogcal workess are restricted from
unascortsd entry (o contralled arsas.

2-11
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4.  The need for radiclogical buffer arcas around radioactive material areas, soil con@amination areas, and wederground
radivactive matstial arsas should be evaluated tased vwpon the potetilial for exposurs of uamonitarsd individuals
and the spread of conlaomoation.

5. Posting of radislogical buffer arexs should be in accordance with Article 231 and contain the wording
"CAUTION, RADIOLOGICAL BUFFER AREA"
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Figura 2-1
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2M Posting Radiatioe Areas

1.

Arcas shall be posted to alert individuals to the presence of axternal radiation in accordance with Table 2-3 [ses
835,601, 603]. In addition, hot spots should e labeled ag deseribed below to provide waming of diserete radiation
SOUrCEs.

Radiation areas and high radiation areas shall be identified based on the dose rates at a distance of 30 ceniimerers
either from the sowrcs or from any surface pensicaisd by the radiation [see 333.2(a), radiation area and high
radiation area), Very high mdiation arsas shall be identificd based on e dose mie at a distance of 100 centiroelers
either from the sourse or from any surface penstated by the radiation [see 335.2(a), very high radiation area].

Hat spots are lgealized sources of radiation, normally located within piping or components, with contact eadiation
levels greater than 100 millirero per hour (penerating radiarion dose} and more than 3 times greater than the
general aren doge rate. Contact eadings should be uzed 1o determine ihe need for labeling hot spots.  Meagurzg
taken to identify soureas of elevated general area radiation levels while copducting rowtine radiaticn surveys should
be suificient (o identify bot spot locations, Special surveys for tbe sols purpose of identifying hot spets ars not
required,

A labed reading "Caution, Hot Spot” and marking the location of the hot gpot should be placed on or 25 pegr the
spotas practicable. The provisions of Article 2317 through 231,11 do not apply 1o the hot spat Jabeling. Labeling
of hot 5pols is not reguired in areas with general area dose rates greater than I em'hc. However, ibe locations of
such hot spots should be noted on area surveys and discussed in pre-join briefings.

Dwose received ip an bour may be used as the criterion for posting (Column 2 of Table 2-33. At very high dases
received at high dose rates (such a3 doses received in a very high radiation area), dose rates should be measured
and recordad in umits of “rads” rather than “rem™ in an hour.

1-14
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Table 2.3 Crirerin for Posting Radiazion Areas

SUPPLEMENTAL
POSTING
' Radiation levels could | "CAUTION, RADTATION "RWE AND PERSONNEL
Radiation Area | result in an mdividual | AREA" {zee 835.603(a)) DOSIMETER REQQUIRED
i reosiving > 0.005 rem FOR ENTRY™
i it 1 o at 30 cm
Radiatipn levels could | "CAUTION or "PERSONNEL
High result in an individoz| *DAMGER " "HIGH DOSIMETER,
Radiation Atea | receving > 0.1 remin EADIATEON AREA" [see SUPPLEMENTAL
1 hoar ae 30 cm 335600 DOSIMETER, AND RWF
REQUIRED FOR ENTRY™*
Very High Radiation lwels could | "OGRAYE DANGER, VERY '"SPECIAL CONTROLS
Radiation Area result 1o an indrvidual HIGH RADIATION AREA" REQUIRED EOR ENTR Y™
peceiving > 500 ad in | [oee B35.603(c))
1 hagar ac 100 cm
i

* Access requirements may be deletad or modified if personnel access is specifically prohibited.

235 Posting Contamination, High Contamination, and Airborme Radivactivity Areas

1.  Areasshallbe posied to alert individuals (@ the preseoce [or 1ikely pressace) of surface contamination and airborne

radicactivity in accordance with Tabls 2-4 [see §35.603).,

2. Derived Air Concentration {DAC) values found in | CFR 835 shall be nsed in posting aishorne radicactivity areas

in sccapdance with Table 2-4 [see 835.209¢x)].

2-1%
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Table 24 Criteria for Posting Conzamination, Fligh Contamination, and Airborne Radipacrivity Areas

AREA

CRITERIA

Beemnvable contaminalion
levels (dpmy 108 e

> Tahle 2-2 values' but <
L 30 x Tabls 2-2 values

REQUIRED
POSTING

"CAUTION,
CONTAMINATION
AREA"

[see 835.603()]

SUPPLEMENTAL
POSTING

"RWFP ANMD PROTECTIVE
CLOTHING REQUIRED
FOR ENTRY"

Remevable cortami nation
levels (dpm/100 cen?) = 100
Tabla 2-2 vahoes!

CAUTION or
"DANGER," "HIGH
CONTAMINATION
AREA"

[sea 335 603{f)}

"EWP AND FROTECTIVE
CLOTHING REQUIRED
FOR ENTRY™

Airbome concentralions
(pCy¥'ml} above backegrourd:
1) are = the applicable DA
values'; or 2) could result
an individual {w/p respirator)
recerving an intake > 12
DalC-hrs in 2 week

! Levels excesd or are likely to exceed the listed valuss

CAUTICN" or
“DANGER,”
AIRBORNE
RADIOACTIVITY
AREA"

[see 835.603{(d)]

236 Posting Radicactive Material Areay

1

"RWEP AND FROTECTIVE
CLOTHING REQUIRED
FOR ENTRY"

Acceszible areas whare ftlems of containers of redicactive material in quantities exceading the valuss provided in
Appendix 44 are used, handled, or stored shall be posted "CAUTION, FPADICACTIVE MATERIAL" [ses

835.603(g)].

Radinactive material areas shall be locared within controlled areas [zee 35 (2)z), radioactive material area).

Badioactive material arcas may be excepted from the posting requirsments whien:

a.
b.

The srea is poded 2 a radiclogical area in aceordance with Article 234 or 235 {zee 835 604(b)1); or

[ﬁ 835.604(b)(2Z)}, ot

=8

Fach itsm or container of radioactive materia] in the area iz clearly labeled 1o wamn individuals of the bazards

The radivactive material of concem consists solely of structures or installed components which bave bsen

wctiveted (such as by exposure to neutn cadiation o paticles produced in an accelerator); or
The area ¢contains soly packages of radioactive marerial received from radioactive material ransportation
while awating monitenng in accordance with Articles 5353 and 554 [see 835.604{c)]; or




DOE-STD-1098-9%
Radiological Control

Eadiological Standards Jaly 1965

37

3[

e.  Forpegiods of sight contintious hours o Jess, e area it under the continoous obszrvation and control of an
individual knopwledgeable of, and empowered ta implement, required access and exposure control measires
[see 835.604(3)].

Provisions for labeling radicactive marerial are specified in Chapter 4.
Posting Underground Badioactive Material Areas

Linderground radioactive material apeas sthonld be egtablizhed to indicate the presence of under pround items that
contyin radicactive raterials, sach as pipelines, radioactive cribs, covered ponds. covered ditches, catch tanks,
inachve buria} grounds, and sites of keown, covered, unplanned releases (spills). Underground mdicactve
malerial arsas nesd not be posted if physical or adminisirative controls are implementsd 10 ensurs appropriate
radiglogical controls are established prior to excavaing, penemating, or otherwise disturbing underpround
radicactive malenals,

Underground radioatctive material arcas should be posted "UNDERGROUND RADIOACTIVE MATERIAL."
Fosting should include instruelions or special wamings 1o workere such as "Consult With Radiological Control
Orgamization Before Digging” o7 "Subsuwrface Conmamination Exists." The postmg should mest the applicable
requirsiments of Arlicle 231,

Undergrovnd radicactive material arsas may be located outside contralled meas unless acesss is likely to result
in individual deses (total sffective dese equivelsat) greatst than 00 mmillirem in & year from underground
radioastive material

Underground radicactive material areas age exeompt from the entry and exit reguirements of Chapter 3 when access
15 not likely &0 result in individual doses greater than 160 mifliren: in & year.  Articls 333.1 provides enixy
provisions for instances in which access 15 likely to result in individual doses greater than 100 millirem i a year.

Posting Soil Comtamination Areas

For areas with contaminated soil that is not releasable in accordance with DOE's environmental protection
standards, a $0i! contamination arey shoak) be establizhed that 15 posted in accordance with the neguiremenis in
Article 231.1 through 231.8. Posting should melude the words "Caution, Soil Contemination Area* and
instructicons o1 special wamings 1o workers, such 25 "Consult Witk Radiclegical Contral Organization Before
Digging” or *Subsurface Contamination Exists.”

Soil contamination areas may be located couside controlled areas if exposuts 4o the meaterial mibe area is not likely
to cause any individusl to receive 2 totel effective dose equivalent in exgess of 100 millieey in a year

If the coatarmination levels in die ares exceed the yvalues proviced in Table 2-2 (25 evidenced by the Ekelihood of
tracking contamination val of the arez at leveks exceeding thess values), then the area is a contamination arga or
high contamination ares and shall be posted in aceordance with Article 235 [see $35.2(2), contaminaton area and
high contamination ares and £35.603(d} and {&]].
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Appendix 2A
[Reserved)
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Appendiz 2B
Welghting Fuctors for Organs und Tissues
[see 535.2{b), Weiphting factor]

rrrrrrrrrrrrrrrrrrrrrrrr

Booesorfaces . ..................
Remmainder .,
| Whole Body

Hotes:

Y. Wrighting factore asdefipsd n JCRF Publicaton 26 .and NCRF Raport 55 oo veed wo convert organ o lassue dose soudvalenrbo e ffactive dosc
equivalent firthe wiole body. The effective dote squivalent i obiained by maliighying the organ dose by the weighting factor. For example,
2 5 e doge i the Lhymid vould be oltiphed by e weighting faooc 0.0 t0 visld 3 conmibution of (115 rem to the ta) ioctive doss

L "Renminddr® metndihe fiveothor oogurs o tsmnss with the highest dosc (&g bver, dney, spléon, thymus, adreaal, pinvreas, stouach, small
intestime, and ey Lirge inkestine). The weighting factor of 030 nenle from 0,06 e each of te five reoetinder orpaos (o0 535.2{b),
Waiglting Pactar, Mota 1],

3.  Forthacareofuniform extermal iradistion of the whobe body, a weighting Buctor squal 15 ) may be uxed in the detarminaton of tha effective
dnee equivalent [ame £35.2(b), Wrighting factor, Neaz 11,
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Appeadix 2C
Non-iniform Exposure of the Skin

Non-uniferm exposures of the skin from X-rays, beta radiation, and radioactive materials en the skin, incinding hot
particles, shall be assesead and recorded as specified in the table helow [see 333 Z05{a}].

AREA OF SKIN METHOD OF AVERAGING, ADDING TO OTHER DOSES RECEIVED,

IRRADIATER AND RECORDING NON-UNIFORM SKIN DDSE

Averaged over the 100 cot® of skin receiving the maxivwm dose

= 1060 cm®
{sce 235 20506X1)]

Added to any uniform dess equivalent alse received by the skin

Recorded as the annoal extremity or skin (shellow) dose equivaient (HY

2 10 cmt’ apd < 140 Averaged over the | ap® of skin recaiviog the maximom doge (), reduced by the
om® fraction {£} which is the iradieted arca in cm® divided by 100 cm? (i.e. H={D}

[s=e 825, 2050)(2)]
Added 1 any unifprra dose equivalent alsg received by the skin

Pecorded a8 the ansual sxtremity or skin {shallow) dose equivalent’

< 10 em? Averaged over the 1 cm? of skin recsiving the maximom dose
rae 335205003
Nk added to any otiver dose equivalen:, exeremity or skin (Ghailow) doss
equivalent recorded for the apoual dose equivalent

Recorded in & individuel's rdistion dose record as & special enery’

' Reconding of thallow doge squivalents reguliing from non-uniformn exposure of the glin b= notrequired if the ragubting
doze iz less than 1 rem [z2= E35.702(h)].
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CHAPTER 3 CONDUCT OF RARIOLOGICAL WORK
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FART 1 Planning Fadiolagical Work

311 Geatersl

L.

DOE regulations for occupational radiation protection require written authorizations o control access to and work
it radiclogival arcas [see 335.51{d)]. The level of detail included in such authorizations i depeadent upon
facility hazards and the vamre of the work force. Technical requirements for the conduct of work, inclading
construction, modifications, operations, mainenance, 2nd decommissioning, should incorporate radiclogical
criteria to ensure safiety and meinteie radiation exposures ALARA. [n general, efforts to reduce individual dose
should nol be alivwed 15 Canse a concarrent increase in collective dage,

The primary methods used w0 maintain exposures ALARA shall be facility and equipment physical design features
[see 835.1001(a)] Performance of certzin activities, such as maintenance and owodifications, may reoder
prumanently installed physical design featarss inadequate. In such jngtances, a special subset of design features,
ofitn referred 10 a5 enginsening controls (e g, temporary shizlding, conwinment devices, and filtersd vantitation
systems) chouid be used, as appropriate, to control individual sxpogures. Dagign critesia ave diseussed in Part §
of this Chapter.

When physical design festtrss, including snginescing controls, am irapractical or inzdequate, they shall b
augmented by adminiswative contrpls [see B35.1901{2) & (0)). Te accomplish this, the design and planning
procssses should incorparate radiological control considerations i Hve sarfy planoing stages. The checklist in
Appendix 34 i3 belpfol in redusiog vecupational mdiation exposure.

To ensurs adequate protestion of the work force, planning for radialogical work should ales melod= consideration
of all other workplace hazards (e.g., industrial hypiene and safety, fire safety, electrice]l safedy), consistent with
the principles of Totegrated Safety Management as discusasd in Article 118,

32 Pianping for Maintenamce, Operations, and Modiflcations

1.

Maintenance and modifiestion plans and procedures should be réviewed to identify and incoeporate radiokagical
comtrol requirsmenits, Such ag enginsering costrols and dose and coniamination reduction consdsraions.
Performemes of this review should be the responsibility of line management, with support snd concurranee from
the radinlogical control organization, Whers hezards are significant this review shoukd be perfirmed by a multi-
disciplinary teun preparing the work control procedure

The radiclogical hazard assessment and control progess shoukd b mtegmlndmﬂl t]up:ms umdtnmsmd
comtrs) other warkplace bazards. DOE Qrdsr 440.1, Worl : g fi al 2
Coptractor Employees, and its associated guidanes documents pmmda reqmrmmls and gmdame fur pe:rfurmmg
hazards assessments and implementing associsted controls.

For routine tasks, such as surveiliance, tours, and minor nen-radiclogicel maintenance, perfonmence of the above
revisw and documentation of identified radiological protection Tequircments may be conducied a5 part of the
ractilogical work permit process (see Ariicle 321 or other work ewthorization development process that may be
required by $35,.501(4).
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4. The site-specific radiclogical control manual should establish rigger levels requining fotvnal radiclogical review
of non-routine ot complex wotk actvities. The trigger levels should be based on radiological conditions in
existence or expacted prior to implementation of the job-specific enginsering and administrative controls. Thess
appropriate trigger levels should include:

a. Bsabmaled individual or colkective dose greater thae presstablished values {e.g., any individual likely w
reoeive a dose sxceeding 50% of the local administrative control kevel or collective doss likely to exceed |
MR-

b Predicted airboms radicastivity concentrations in excess of preestablished values {e.g., greater than 1} dmes
the applicable DAC valoe(s} provided in 10 CFR 335)

«.  Rempvable contaprination o aceessible surfaces preatar than pre-established values {&. ., greater than 10
times the valoes in Table 2-2%

Entry inter atess whee doge mates excead 1 remvhoor

e.  Poiential releases of radicactive material to (he covironmeni,

5, For non-routing or complex tasks a formzl hazards analysis should be conducted using a nadonally recognized
process as dizcuzsed in DOE 3 440.1. This ceview is in addition to the forma! radiclegical review dizscussed
above. Anintegrated zet of controls for all hazards (8.5, radiologice], chermeal, and phyzical) should be deveioped
from thiz hasard analysis.

6. Al s minimom, the formal radiological review should consider the following:

2.  Inclusion of radiclegical coporol hold points in the technical work documents

b.  Elimination o reduction of radicactvity theough line flushing and decontamination

. Use of vwork peovesses and special tooling to reduce time ib the work area

d.  Useof enginesred contrals to minimize the spread of contamination and generation of airbome radicactivity

4 Specificztion of speeial radiolopical fraining of MonifoTing regquiremmsnt:

£ Use of mock-ups for high exposure or cornplex tasks

2. Enginecting, design, and use of temporary shigkding to redoce adiation kevsls

h.  Walkdown or dne-ron of the activity using applicable procedures

i. Staging sl preparation of necessary materialz end spacial mols

Jj  Maximization of prefabrication and shop werk

k. Review of abnormal and emergency procedures and plansg

L Idemtification of points whare signatares and second party o indapendent venfications are Roired

t1.  Establishioent of success o completion criteria, with contingency plans o anticipate difficultes

o, Development of 2 pre-job eshimate of collective doge Lo be meumed for the job

. Provisions for waste minimization and disposal.

7. Radiologicsl control requirernents identified as part of the above formal radiological review should be documented
inn the job plans, procedures, or work packages.

8. The ALARA Commities should review and approve plans for radiological work anticipated 1o sxcesd siie-specific

individual or collective dose criteria.

34




DOE-STD-1098-99
Rodiplogical Control

Conduct of Radiological Wark July 1999

9.

Owptinization techniques, such as cost-bensfitanalyses, represent a fundamental part of radiolomical désign analysis
and work review, For review of minor acHvities with low sssociabed doses, a cost-henefit evaluation is an intrmsic
part of the engineering review process amd a detaled evaluation is oot necessery. For review and planning of
major tasks involving higher collective dose expenditures, a detalled and documentsd evaiuation should be
performed.

313 Infrequeat or First-Time Activities

In addition to the planping peovisions of Articke 312, special management atteation should be directed to radiclogical
activities that are infrequenily conducted (i.x., aclvities for which there is insufficient facility or warker planning and
execution expedience (o provide assurance of adequate radiological controls) of represent first-Lime operations. Planning,
for such activities should include:

L.

2,

Fonval radicfogical review i accordancs with Artcle 312.4

Senicr management review direoted toward anticipation of concems and eruphasis and specification of protective
measres

Review and appmoval by e AT AR A Comonities

Enbanced line and sadiological contnel organiszalion amanagsment overgight during the mdtianon amd copdoct of
the wock.

The extept of the formal radiological review should be commensurate with the sxpacted and potentizl hazards and
required contaals.

4 Temporary Shiekbing

1.

i

Tix installation, use, and rewwval of wroporary shiclding should be controfled by procedure,

The eifects ofthe additionsl weight of temparary shiehling on systems and components shauld be evaluated smd
astahlished 1o be within the design basis prior & mstallation.

Inzalled temporary shielding should be periodically inspected and surveyed 0 verify effecirvensss and mbegrity.
Insalled temporary shielding should be perindically svaluated 1o assess the nesd for its removal of replacement
with permanent shickling.

Badiation surveys should be perferned during the zlteration o removal of installed termposary shiskding.

Installed temporary shiclding showld be visibly marked or labeled with 1be following or equivaleal wording:
"Temparzry Shielding - Do Mot Remove Withow Perméssion from Eadiclagecal Control.”

Site procedures may Wdentify specific shiclding applications, such as the shiclding of low activity sources or
samyples, that fall owside the recomnmendations of this Article.
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315 Technleal Work Documents

1

Technical work documents, such as procedures, work packages, orjob or ressarch plans, should be used ta contral
hands-on work with radiaactive materials. Requirements for incidental or routine work activities that invalve a
low poteniial of worker sxposure or workplace contamination, such zs the collection of trash or used protective
clthing, should be established in generally applicable procedures.

Technizal work decuments uged to conmol radiological work activides sbould be reviewed and approved by the
radiological control organization.

Radiclogical control hold points should be incorporated into technical work documents for steps that require action
by the mdiglogicz] control organization v atsess axisting radiological tonditions or prevent significant adverse
radiological copsequences during subssquent steps.  Sites shoold define “sigmificant adverse radickogical
conditioms™ that require the use of radiological control hold poiois in the site-specific radiological cortrol manual.
The following activities and potential conditons should be considered for inclusion in the requiremenis for
rediclogical control hold points:

a. PRadiological control organization action needed to assess changing radiological conditions and snsure

implementation of requived controls

Potential for radiation Joges in excess of the applicable site-spacific agministrative control level

Fotential for elevated airbome radioactivity levels {e.p_, levels exceeding 10 times the DAC valuss provided

in Appendices A and C of 10 CFR 835)

4. Potential for slevated ramovable surface contaminstion levels on accessible swrfaces (e.g., levels excesding
104 timess e Table 2-2 values)

e.  Potentiel for vnplanned or uncontralled release of sadioactive materizl to lhe snvrnmenl.

o

The radiological contzol hold point should imglude the criteria that nanst be met or action that must be taken to
satisfy the hold point prioe 1w continuing with subsequent steps in the planned activicy.

314 Control of Internal Exposure

1.

T primary methods wsed o maintain individual intermal doses ALARA shall be physical desipn features, such
as confisernent, ventilation, and remote handling [see 235.1001{z)]. The design objective shall be, under normal
conditions, to avoid releases of redioactive material to the workplace atreogphere. The ebjective, under ell
conditicns, shafl be 1o control inhalation of radioactive material (o levels that are AT ARA [cee 8§35, 1002(c)).

Administrative conitrols, including access restrictions and the use of specific work practices desigoed to comu!
airboree radicactvigy, shall be wsed as the secondary methed to mantzin internal doses ALARA [ses
8351001
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1

When enginesring and adminiztrative controls have been applied and the potential for aichorne radisactivity still
exigts, pepivatory protection should be uzed to limit mtarny] sxposures. Use of reapimatory protaction should he
considered mnder the following conditons:

a.  Entry into aichorne radicactivity arsas

b.  Dwring bezach of contaminated systems or compooents

¢.  Dwringwork inareas or on eguipment with remevable contamination levels greater than 100 dmws the values
in Fahle 2-2

d  Dusing work on contaminzted or activated surfaces with the potertial o geserate airbome radicactivity.

The stlection of respiratory protection squpment should inchule congidemtion of worksr safety, comfort, and
efficiency. The uge of pogitive pregaure respiratory protection devices is recommended wherever practicable o
Alleviate fatigue and increass comfort. See Chapter 5, Part 3, for additional guidance oo respiratory pritection.

In specific situations, the use of respimatory protection may be inadvisable dus to physical limitations or the
potential for significantly increased exvemnal exposare. In such sitvations, a formal radiological review should be
condusted in aceordance with Article 312 to ensure measures are implemented ko neseds available oplions, monitor
and redwce warker exposure, and provide for follow-up manitoring, 25 required. Specific justification of the need
10 sccept the =xpozure, incloding a desenption of ineasares taken to mitigats the zirborme dicadivity, shoold be
ducurnented as part of the review prodess.

The following comrels are applicable o astivides autheszed in accordancs with the ghove:

a.  Stay time controls to limit intake should be established for the entry
b.  Evaluztion of workplace airbore redionctivity levels should be provided through the use of coRtinuous air
monitors or 2ir samplers with expedited assessment and analysis of resulis.

When notdfied that an individual with an open wound wishes o enter an arsa where coniact with radioaciive
condamination is possible, a cepresentative of the radiological comtrel organization should examioe the wound and
mquueappmpnmmummymtﬂwmwnfmdlmwmumum These roeasarss miy be rangs from
requinng an appeopriate bandage or odher covering wp to prolibiting acesss 1o affected areas until the wound hag
healed. If other {pon-radialogical) hazarde are present in the area to be entersd, the individue] should be directzd
o contact the applicable safety personnel.
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FART 2 Work Preparation
321 Badiolegieal Work Permits

The RWP is an administrative machamsmused to establish radiological controbs for intended woek achvities. The EWP
informs werkers of area radiologice] conditions and entry requirement: and provides 3 mechanism o relate worker
exposure oo specific work activides.

t.  The KWF should inchude the following information:

Description of waork

Work area rndiclogical conditions

Drozimetry requirements

Pre-job briefing requirsments, as applicable

Training nequirements for eniry

Proteciive clothing end respiratory protection requiremsats
Radiological Contrel coverape requirements and stay time controls, as applicable
Limiting radiclogical conditions that may void the WP
Special dose of contamination reduction considerations
Special parsonnel frsking considerations

Technial work docnment number, 4= applicable

Unique ientifying mud

Date of issue and expiration

Authorizing signatures.

2. The RWP should be intsgrated with other work authatizations thatl address safaty and health issues, such as those
for industrial safety and hygiens, welding, or confined space sntry.

SEgerwErrrmsean o

3, If peceszaty v ensure appropriate accounting, the BWP number shoukd be used in copjunction with the mdiation
dost accounting system 10 relate individual andior collective dose o specific activities.

322 Use of Radiological Work Permils

Mary facilities find it effective to use two different types of RWPs. General RWPS are used for aniry and repetitive
work o areas with known and stable low-hazard radielegical conditions. Job-specific RWPs areused for mors complex
wotk and for entry into higher-hazand arees,

1.  RWPsshould be used to control the following activities:

Eniry into radictogical areas

Handling of materials with mmovable contamination that «xceed the values of Table 2-2

¢.  Work in Jocalized benchiop areas, Isboratory fiume hoods, sample sinks, and containment devices that has
the potential 1o generate contanmination in areas that are otberwise frex of contamination

4.  Work that disturbs the soil in soil contamination areas

€ Work thet involves diggiog in wndergrownd radicactive material arcas

T e

2. Job-specific RWFs should be used 10 control Ron-routing oparations or work in areas wilh changing radiclogical
conditions. The job-specific RWP should remain in effect only for the duration of the job.
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3. General RWPs may be used to control routing or repatitive activities, such g touts and inspections or minot woik
activities, o areas with well-characizrized and stabls radiological conditions. General RWPs shouid not be
appeoved for periods Jonger than 1 year.

4. PRadiological surveys should be routinely reviewed to evaluate the adequacy of EWP requirements. BWPs should
be updaled if radiological conditions change to the extent that protective requirements need madification,

5, BWT's should be posted 2t the aceess pomt to the spplicable mdislogical work area or othermise made available
at the work location.

6. Workers should acknowiedge by signature, or through elecironic means where sutomared Bcoess systems are in
plece, that they kave read, understand, and will coraply with the RWTP prior e initial entry to the area and after any
revisions te the BWP.

7. Workerpocker or ehectronic dogimeter readings should be recorded in 2 format that idemifies and provides linkaps
to the applicable RWP.

8. Analternmuve formal mechanism, such ag written procedurss or experiment suthorizations, may be used in Ley

of an RWP az the adminisoratve conral over radiclogical wotk acovides, 1f ao altemative mechanizm is used,
it should meet the standards exmblished in this Artdcles and Arnicles 321 and 323,

323 Radiological Work Permit Preparation

1.

The responsibility for ensuring adequate planning and control of work, activities resides with ting managernent.
The lead work groyp responzible for the planned activity or for the area should initate the preparation of the KWE.

The BEWP should be based on current radiciogical surveys and anticipated radiclogical eanditions.
The RWP, including any revisions of extensions, should be sppraved by the supervisor responsible for the work

ot area and the approgriate radiological control supervisor. At Jeast one of the approving individuals should have
been trained i formal melhodologies for parforming hazards analysis and implementing integrated contrels.

324 Pre-Xoh Briefings

I

Ataminioum, pre-job boefings should be held prior to the conduct of work anticipated to exceed the irigger levels
identified in Article 3123,

At 2 i, the pre-job briefing should meluds:

Scope of work to be performed

Radiclogical conditions of the workplace

Procedural ard RWP requirements

Special radiglogical contrel requirsnnts

Radiologically limiting conditions, such 25 contamination or cadintion levels that tnay void the RWP
Radislogieal control hovld points

Communications and coordinatian with other groups

Pravisions for housekeeping and final cleanup

Emergency response provistons,

mEE e As TR
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3. Pre-job brosfings should be copducted by the cognizant work supervisor or other individuals mwest familiar wilh
the: work to be pecformed and the requird controls.

4 Workers and supervisors directly panicipating in the job, coghizant radiological control personnel, and
representatives from mvolved support organizationz should attend e briefing.

5. 10 CFE 835 requires maintenance of records of actions iaken to maintain doses ALARA; therefore, if pre-job

briclings are used for ALARA purposes, records of the briefings shall be mainiained [see 35, 704(b)]. A summary
of mpics discussed and ansndance at the pte-job brisfing should be docunented. This doswmentation sbould be
rintaintd with the techiical work decument

325 Use of Personal Protective Equipment and Clothing

LS

Iodividpals shall wear pretactive tlathing during work in cootamination and high contamination aress [see
£35.1102(e)] and sheraled wear proeciive clothiog during the following activities:

2. Handling of contaminated matsriaks with cepvyvable contamination io excess of Table 2-2 Jevels
2. Work in aithome radicactivity areas
b Agditected by the radiclogical control orpanization or 4 rquired by the RWF or other work authonzation.,

Protective clothing 2nd shoes degignaeed for radiological contral should he;

2 iarked in acoondance with Article 4451
b Used only for radiological control purposes.

Protactive clothing dress-ouwi areas should be establizshed divectly adjacent to the work amea. Warkers should
proceed directly to the radiological work area after donning personal protective squipment and clothing.

General guidelipes for protective clothing selection ard use are provided in Appendix 3C and in Table 3-1.

The use of labcoats as radiolegical protsetive clothing is appropriate for limited applications, such as thoss
diseussed in Appendix 3C where the potential for personal contamination is limited 1o the hands, arms, and upper
fromt portion of the body. Labcoats should not be nsed as protsctive clothing for performing physical work
activities in contanrination, high contimmation, or airborye radioactivity areas.

Appropriate instructions for donning and removing protective clothing should be posted at the dress-oul areas amd
step-ofT pacs) for the affected work areas,

Theuss of persanal protective squipment or clothing {including respimlory protection’ beyond that awthorized by
the mdiological control crganization or other cogrizant safety authorities detracts from work performance and is
contrary to ALARA principlss and waste minhuization practices. Such use dhould mot be authorized.

For mdiological control purposes, company-issied clathing that is not specifically mtsnded to protect individuals
from contamination hazards, such as coverals and shoes, should be considened the same as personal clothing,
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FART3 Entry and Ezit Provisions

331 Comtrolled Arceaz

L.

21

DOE regulabions for occupational radition protection require that individuals complere radiztion safety raining
comenzurate with the hazards and requised controls;

a.  Proro unescored access 1o controdled areas [see 335.901{a)}; and
b, Prior te receiving oceupational doze during eccess to controlled areas {whether escortad or not} [zee
235.901(a)].

Training provisions for unescoried enimy into contralled areas and radiological areas are specified in Table 3-1.
Articts 622 establishes waining provisions that should be et prior 10 permitting members of the public in
controlled arsas.

332 Radiological Buffer Areas

=

Minimum requirements for unescomted entry into radiological baffer aress should include the following:

a.  Training in accordance with Table 3-1

b.  Primary dosimeter, 25 appropriate.

Coptamination monitoring provisions for individuals who gxit a radiological buffer area conteining coptamination
arzas, high contamination arzas, or aithormnes radisactivity areas are specified m Articls 338,

333 Radionctive Materiul, Soil Contamination, and Undergraend Radioactive pMaterial Ateas

biinooum requiresnehits for unticonsd cotry inte mdivactive materal arcas, soil conkunination arcas, and
uwndesground radicactive nmtscial arcas should include training in accordance with Table 3-1. I individual doses
are likely 1o exceed the applicable monitoring thresholds, individual monitoring skall be conducied in secordance
with Article 511 and Articls 521 [see 83540201} and ().

334 Radistion, High Radiztion, and Yery High Radistion Areas

1.

biinmmum requireneents for unsscarted cotry inko rediation areas shall inclode radiabion safety tmining [scs
§35.901(b)] acd should include the following;

R Training in ascordages with Table 3-1
b Worker's signamre on the RWP, as applicable
¢, Primary dosimeter,

Phiysical controls Lo prevent inadvertent or unsuthorized access to high and very high radiation arces are
esteblished in Appendix 3B.
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kS

Minimum requirements for wnescorted entry into high radiation areas shall inclyde radiation safety training [see
£35.001{b}J], a primary dosimeter [sge 2335.402(2)(3)], a radiation survey, and supplementsl dosimeter [zee
¥35.502(2)] and should melude the following:

a.  Training in aecordance with Table 3-1
b.  Worker's signalure on the RWE,

Minimum requirements for unesconsd entry inte high radiationareas where dose rates exist such that an individual
cruld exeeed a whols body doas of | rem io one howr shall inctuds radiation safety training [see B35.901(0)), a
pricnary dosicneler [ see 835.402{ 2K 5)], a radiaton survey, aod supplemeatal dosimeter [zee 835.502{a}] and should
include the following:

Training in accordance with Table 3-i

Worker's sipnature on the EWP

A determination of the individual’s current doss, based on pamacy and suppkmental dosineter readings
Pre-job briefing, a3 applicable

Review and detamination by the radiclogical contre] organization regarding the requited level of radiological
control technician coverage.

opoEp

Individuals shall be prevented from waauthorized or inadvertent entry 1o very high radiation areas [see 835 502(c]1,
in addition to the controls required in Articles 334.2 and 334.3, & survey should be performed prior to ihe first
entry (o the arca after the source has been secured or shielded 1o verify the Isreination of the very high radiation
field.

Operztions persenne] shondd immediately potify Ee radiclagical control organizetion «f operational ar system
changes that could result in significant changes in radiological harards. Such notifications facilitate radiological
conirol organizalion actions 10 srect postings and implement required sutry controls.

The number, issue, s8nd use of Keys should be sorictly copirolbed where locked entryways are used to control access
i high and very high radiation areas.

The radiological contrel organization should maintain 2 list of high and very high radiation arcas.

Written procedures should be implemented (o ensure the effectiveness and operability of barricades, duviees,
alarms, and locks. Detsrmination of the effectiveness of thess control devices should also consider individual
uaining and response. Weekly inspections of the physical access eonirols ¢ high 2nd very high radiation areas
should b performed w verify controls are adequats to prevent unautharized sniry.

335 Contsmination, High Contambnation, and Arborne Radioactlvity Arveas

Miniomum requireracnts for unescortad entry into conlarmration areas shall inelude radistion safety training [see
835.901(b)] and protactive clothing [see $35.1102(8)} and should include fhe following:

a.  Trainiog in accordance with Table 3-1
b.  Worker's signanoe on the BWP, a3 applikable
¢ Perzonne] dosimstry, as appropriate.
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2,

2

Minimum requiremants for unesconted sntey inte high contamination or airbarne radicactivity arsag shall icluds
radintion safety training {sez 835.501(b)] and protsctive clothitg [see 335.1102(e}] and should include the
following:

Training in accordance with Table 3-]

Waorker's signabo on the RWEP

Paspiratory peotection when specified by the RWP or other written authorization
Pre-job brisfing for high coatamination or airbome radicastivity areas, as applicable
Personnel dosimetry, as appropriate.

Iadividuals exiting contsmination, high contamination, of airbome radionctivity areas should remove protective
clothing (See Appendix 3C for recomunendsd procedure). When entering an uncontaminated area, these
individuals shali be moesitored, as appropriate, for the presence of contamination on teeir skin and clothing [see
E35.1102{d)]. Theze individuals shauld pecform whole body frisking to detect persoruve] contamination in
gccordance with Astcle 338,

o pn TR

Exil points frot contanunation, high contmination, ot aitbome cadioacivity arzas should incleds the following:

Step-off pad Incaied outside the exit peint, contiguous with the area bonnidary

Step-off pads maintained free of radipactive contaminaticn

Desipnated contziners inside the arez boundary for the colléction of proective clothing and equipmsnt
Contaminaiion monitoring equipment kcaied as closs to the step-off pad as background tadiation bevels
petmiit,

S

Multiple stzp-off pads shouk be used at the &xits from high contamnination areas. Uss of multiple step-ofT pads
iz degcribed in Appendix M.

Protective clothing and monitoring provisions spetific to benchtop work, laboratory fums hoods, sampls slations,
and glovehoaes are identified m Articla 347.

Article 421 provides requirsments and guidanse for removing materials and equipment from these arens.

335 Member of the Poblic Eniry Provisions

L

2

Site procedures shoyld ideptify area entry requiraments and access restrictions for members af the public,

tembers of the public with a demonstrated veed to enter the folkowing areas may beallowed acoess if swch acoess
is controllsd with a corsbination of critotation and tyes use of escorts trained for the spesific area:

Fadiologica! bulier areas
Radiation areas

£
1
E
g

Underground tadicactive matsrizl areas

Members of the public should be prohibiied from entering very high radiation, high radiation, high contamination,
and aitbome radioactivily arezs,

L3
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4, Qoenlation provisions for rrenibers of te public are ideatified in Ardcle €22,
337 Controlling the Spread of Contamination

Comitrols shall be implamented as necessary to prevent the spread of removable comamination outside of radiclogical
areas under normma operating condidons [sea 8351 102(a)]. The extent of these controls is dependent upon the type and
level of coataminetcn present and the ackivites in and around the area. The following measures should be used to
prevent Hhe spread of contaménation across the boundariss of coolamination, high contaminetion, and awrbome
radivactivity areas:

1. Lise solid barriers to enclose areas wherever practicable

2. Mark and secure items such 8¢ hoses and cords that cross the boandary to prevent safety hazards and the spread
of contamination. Markings may include rediclogical hazard warning labels, dbbon, o ape.

3. Conwol and dizest airflow from arsas of lesser to greater removabile cottamioation or aichotne redicactivity

4. Use engineering controls and containment devicss such as glovebags, gloveboxes, and tents,

138 Monitoring for Persomnel Contamination

1. lodividuals shall be monitorsd as appropeizte for the presence 0f swrface contamination when exiting
contaminalion, high cosmmimalion, and arbome mdicactivity areas [see 835.1 102(d)]. Endividuals shauld perfonn
a whole body frisk mnmediately upon ¢nity inte an uncontyminated area after exiting contamynation, high
contamination, or arbome radioactiviky areas. Individuals should alst perform s whobs body frisk as directed by
the RWP or the radiological control organization,

2 In xddition to the above, individuals exiting a radickgical buffer ares containing contarnination, high
contamination, ar airborme radioactivity areas should, &t a minimum, perform a hand and foot frisk. This friskis
optional if the cadislogical buffer area exit is immediately adjacent to the location where e ¢xiting individual has
already performed a whols body Risk.

3.  Where frisking cannot be perfonmed at the exit from contamination, high contamination, or airtborne radboactivity
areas due to high background radiation levels, indivaduals should:

8  Remowve all protective equipment and clothing a1 the exit

b. Proceed directly to the pearest designated monitoring station

¢. Cooduct & whole body frisk.
4. Personnel frsking should be performed after reragval of protective clothing and prior t6 wrashing or showering,
3.  Guidetines for persormel frisking are provided in Appendix 3D,

6. Personal items, such ag ebooks, papers, and flashlights, may be frisked by the individuat carrying them,
provided the individual kas beer wzioed oo pecform this fisnction.

7. Enstruciions for personnel frisking should be posied adjacent to personnel frisking instruments or monitoes.




DOE-STD-1095-99
Radislopical Controf
Cooduct of Radiological Wotk July 1999

8. The persotnel fosking provisions in this Article are not applicable at those facilibes that contain only
radionuclides, such a8 tritivm, that cannot be detected by cumently available hand-held or automated frivking
instrumentation. At such facilities, additional emphasis should be placed on bicassay programs and routine area
cotlamination sorvey and air sampling programs.

Table 3-1
Radiplpgical Conirgl Training Guidelines

m -

ACTIVITIES MILNIMIUM ARTICLE #(s)
TRAINING
Member of the public antry' Crientation &22
Unescorted enry inte conrolled arcas and radicactive
maesrial areazfunderground cadicactive mateoal areas whete GERT 612, 6¥3, 621

sn individual is not likely 10 receive 0.3 com in a yoar

Unescorted eniry into radiological buffer areas

Unescoried eniry into radicactive material areas/undsrground
radioastive material arcas (0.1 rem ik & year)

BRWl 612, 613, 631, 632
Unesconed eoiry inko soil contamination areas for wink that k
does aot distarb the soil

Unesconted entry into radiabion sreas

Umescorted entry into contaminatzd areag®

Elpescorted entey into high radiation arcas®

Unescorted entry into soil contamination areas to perform RWIT 612, 613, 631,633

work that disturts the soil

Use of contaimment devices with high contamination levels®

Noter

The radinlogical sontnol marager mey nhori e & ossption: W the e5con roguinments in accoudance with Anfck 62X
bocluddes Conaminstion, High Contamination, apd Aitsome Radigactivity Arcan.

Thit reculteroem mary be satisfied fry completiog both RWT rxieing and High Radistion Arca Triming i fitu of W rainmp,
closdes gl ok snd othor contimament dévices with surfics contaminntion ¥vcld enceoding KO ok Tabds 2-2 vakesy

M Lad ol -
[ S
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PART 4 Radiologicat Work Controks

M1 Gemeral

l.

Radiological work activities shall be condusted as specified by the controlling written avthorizatian [ses
335.501(4}].

Prepequisits comditions, such as tag-ouls and system isolation, shoudd be verifzed in agcordance with the technical
work documenis before work is initizted.

342 Work Conduct and Practices

L.

Coatamination levels caused by ongoing work should be monitored and maintained ALARA. Work should be
curteiled and decontamination performed af preesiablished levels, taking into account worker exposure,

Tools and equipment should be inspected 1o verify operability before being brought into contamination, high
contaoitation, or alfborne radivactivity areas.

The use of mdiclogically clean tools or equipment @ cotlamination, high contamination, or sitbome radicactivity
areas shovld be minimized by the implementatian of & contaminated tool erib in aceordance with Article 442.5.
When such use is necessary, tools o equipment with complex or inaccessible areas should be wrapped or sleeved
o minimize contaminatian.

Engimesring wonirols, such as contajoment devices, porable or awaliary véntilation, aod teomporry shitlding,
ghould be matalled in accordapce with the technical wosk documents and inspected prior to use.

Tite idetrtity of eomponente and systems should be verified prior to work.

Work activities and shift changes should be scheduled 1o prevent idle time in radiological areas.

Where practicable, parts and components should be removed 1o areas with kewer vdiclegical hazands m perform
waork.

Upem 1dentification of radiclogical concerns, such a3 inappropriate work controls or procedural deficiencies,
workers should ionmediately report the concern o lime supervision or the madiological control organizaton. If
approprigie to control individusl exposore w radiclogical hazards, the affected individoals should sxit the
radiotogical arsa until these issues are resolved and appopriate controls have been nstimuted,

Requirsments for area cleanp should be inclyded in technicat work documeni=. Work activities should not be
considersd cotrplets until support material and eguipment have betn removed and e area bas been rtumed to
at lenst pre-work status.
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10. Tominimize intakes of radicastive material, smoking, ealing. or chewing should not be petmittad in contamination,

kigh contamination, of sitbome rqdioaclivity areas. 'When the potential for personpel heat sivess exists, drinking
may be permitied within A contamination anca under the folfowing conditions and controls:

The potential for beat stress cannct be reduced by the use of adminisoative or engineering controls
All drinking is from approved coateiners ¢r sources

At a8 minimum, workers” kands and faces are monitared for contamination prior to drinking
Participating workers are monitored ag part of the bicapmy pmgram

The applicable requirements and controls are described in approved procedures.

e P

343 Logs and Commy nicatbons

Radiglogical control peysompel should maintain logs to dpcwpent radiglegical occurrences, status of work
activities, and other refevant information.

During contivaous of extended daily operations, oncoming radiolagical sontrol personnel chould raview logs and
receive a umaover briefing from the personnel they are relieving.

Comnmmwpication systems required by the mdiological work permit or iechoical work document shiuld be chegkaxd
for cperability before being brought imto the work area and periodically during wark.,

Workers should keep radiological control personns] informed of the status of work activities that affect
radiclogical conditions,

344 Review of Work In Propress

L

Az part of their nomaal work review, both radiclogical contrel apd work supeirvisors should peredically review
ongoing jobs to ensure prescribed radiclogical conirols are being implemented.

Radiplogieal control personnel should conduct fraquent tours of the workplace to review the adequacy of
radictogicel work practices, posting, and area controls.

Draring fhe pecformance of jobs Tor which a pre-job dose estimale was omde, 1the radiological conirol organization,
in cooperation with line management, should periodically monitor collechive dose accumulation and compare it
with the pre-joh dose cstimate. Differences shoald be ceviswed 1o identify camses and assass the nsed for
cotTective sothons.

345 Stop Radiclogical Work Authority

Radiological conrod tevhnicians and their supervisors, line supervision, and any worker through Gusir supervisor
shall have the authority and responsibiticy 1o stop redivlogical werk activities focany of the following reasons [see
DOE 440.1A.g):

8. Inadequats radiolopical controls
b. Radiological controls not bemg implernented
c. Radiodogical control hold point not being satisfisd

Stop radicfogical work awthority should be sxercissd in 2 justifzeble and responsibles manos.
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3, Omce radiclogical work has been stopped, it should oot be resumed until proper radiclogical control has been
reastablished,
4. Resumption of work invelving rdiclogieal hazards should require the approval of the line manager responsible

for the work and the radialogical control manager or desipnes.

146 Response 10 Abnormal Situatlons

1.

The site-specific mdiological control manual orprocedures for responding toabnormal situations should establish
requiremeants for alarm response. Site alarm response procedures should address the general astoons in jisms 2
through & below, modifisd as necessary o reflact spacific farility conditions.

Response to 2 conlinuwous air monitor alarm should include the following actions:

a.  Stopwork activities and place the area in a safe condition (i_e_, securs welding equipment, lerminate activities
that may resalt in more severs conditions}

b.  Exit the area

e.  Motify radiological sontrol petsonnel.

Responee to increasing 03 unanticipated radiation levels, as identified by 2 supplemental dosimeieror arearadiation
moaitor alame, shoald inclwde the followiog actions:

a  Swpworkacdvities znd place the ares in 2 safe conditicon (i.e., secure wekding equipment, terminate activides
that mary pesult in more severs conditions)

b, Alertothers

¢, Affected individuals axit the area

d. Motify sadiclegical contral persanne].

Response i a criticality alarm should include the following sctions:

o, Immediately svacuate the area, withowt stopping o remove peotective clothing or perfonm exit monitoring
b. Feport to desigmated assembly area,

Response to a persondie] contarmination monitor alamn shonld include the following sctions:

a.  Kevuain in the immediats arez

h.  Netify radiologiczal control perzonne] _

c.  Take actions to mithmizs cross-conamination, soch as putting a glove on a contaminated hend
d  Teke follow-up actions in accordance with Article 541.

Responee 40 a spill of radioactive material should include the following actions:

Stop or secure the operation causing the spill
Wamn gthers in the arga

1salate the spill area if pogsible

Minimize individuz] exposuze and contamination
Secure unfiltered ventilation

Notify radiological comtrol persormel.

The LD oo
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For radicactive spills imvolving highly ¢sxic chemicals, workert should immediately exit the aea without
altempting to stop or sécore the gpill  They should then prompihy notify the Industrial Hypene or Hamrdows
haterizl Tearn and radiclogical control personzsl.
347 Controls for Bepchrop Work, Laboratory Fume Hoods, Sample Stadons, Govepags, and Glovebozes
The following provisions ace applicable ta radiological work that has the potentinl to geoecate radioactive contamination

in Yocalized benchitop areas, kaboratory fume hoods, sample stations, glovebags, and glovebox operations locatedin areas
ihat are oiherwise contamination fres.

1. Provisions for radiotogical work permits are provided in Amicle 322,

2. Protective clothing shoukd, at a raindrvurs, includs labeoats and gloves. (Gloves should be secured at the wiist as
DeGESSATY.

3. Shoscovers should be eonsidersd based on the potential for Floor contarmination,

4.  Workers should periodicaliy monilor theic bands during work,

5. Upon completion of work or prict @ leaviog the arsa, workers shall monitor those areas of their body that are
petentizlly comaminated [see 835.1102(d)). At 2 minimum, this incledes hands, arms, and froot portions of the
body. A whole body frisk is recommended.

6.  If there is 8 potaptia) for splashing or aithomme mdigectivity, sch ac when taking precsurized sampies, sdditional
coatrely such as rubber aprons, face shislds, full FCs, or regpivatory peatestion should be instnted,

7. Glovehoaes should be inspected for inkgrity and operability prior o use,

8. Gloveboxes should be marked with, or survey measurements should be posted to identify, whole body and
extremity dose rates.

ME Comtrolx for Het Farticles

Hit partiches are small, discrets, highty radicactive particles capable of causmg extremdy high doses 10a localized area
in & dhvort perod of time. Hot partele cottomnation may be present or be gemerated when contamineted systems ars
opaned o when operations such as mashining. culting, or grinding are performed on highly radikective materials.

1. The gite-gpecific radiological conirod mannal shombd define hot patticles, such a5 these capable of producing a
shallow dose equivabent greater than 100 millivem in ooe hour, specific o facility operations and source temms,

2. Measares for coptrolling hot particles, 25 ideatified in itemns 3 through 7 of this Article, should be implemented
under the following conditons;

a  Upon identificaion of hot particles
b.  During new of nonp-routing operations with a high poteniial for hot particles, based on previous history
c.  Hpop direction of the radicdogical conirol arganization.
Y. Sarvey provisions for arsas oroperstions with the potential for bot particle contamination are «stablished in Articls
5549,
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4,

3.

Contamination area postings should be aonotated to specifically idzatify the presence of hot particles,

Angess to hot particle areaz should ke contralled by a job-spacific RWP. The following controlz sheauld be
considered for melugion on the RWE:

& Pedodic personnel monitoring during the work activity, at a frequency based on the potential magnitude of
perionne] exposure

Additional psrsoral protective squipment and clothing

Direct radiclogical pantrol coverage duning work and assigtance during protective clothing removal

Use of sticky pads or multipl: step-off pads.

Parsonal protective equipment and clothing nsed inhot particle areas should be segregated from other radiological
protective equipment and chithing during laundering and surveyed poor to Teuse.

oo

Respongs 1o hot particls zkin or clothing contaminztion shonld include the following:

Ienvoediate removal and retention of the hot particle for subsequent analysis
Analysis of the particle

Assessment of warker dose

Evaluanion of work control adsquacy.
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PART 5 Evaluation of Performance

During the conduct of radiolegical work and the handling of radicartive materials, abnormel events may occur which
could indicate a wealmess or area of programoatic breakdown of radiclogical controls. Prompt, consistent gathering
of facts related to such events is required (o safisfy reporting and investi gation requirenents and o formulats correciive
actions 1o prevent recurrence,  In addition, successful perfomance or completion of unique activities should be
evaluated to identify end incorporats appropriate lessons lenmed.

Analysis of the facty should reveal areas where improvements cab be made or where methods can be identified to
prevent the recurrencs of undesired resulls.

351 Conduct of Crithques

Critiques are mestings of the individuals knowledgeable about an event {either 2 success or an abrormal event) to
document a chronologicsl Iisting of the facts. The purpose of the critigue is not to assign blams, bat to establish and
record the facts,

1.  Cntgues shenld be conducted for successes and abionmal events.

2. Critigue Yeaders should be trrined in the required <lements of the critigue process andg the appropsiate methods of
conducting and controlling the critique.

3. Critique mestings should be conducded as soon as practicable after the svent or sitwation is stabilized, or after 2
suscessful svolution iz completed. Critiques of abnotinal svents should praferably be condueted befors involved

personnel leave for the day.

4, At a minimum, the general critinue process should include the foliowing elemenis:

Formal mestings, chaired by a critiqua leader

Adendmmos by all members of the work force who can contribute

Personal staierment fonms completed by selected personne] before the meeling

Atendance records

hinutes, recorded and ¢igred ey the critique leader and ail contribuboes

Pertinenst personsl stements froms individuals itvolved in the event, signed and aftached 10 the noesting
Imirytes

A listing of the fscts in chrovelagical order

Supporting madsrials, including documenits, records, photographs, pants, and logs, maintained by the critique
leader.

I

&

5.  Evahmton of complex evolubions or events may require multiple critiques.
352 Post-Job Reviews

1. Performance should be reviewsd after completion of non-routine rediclogical work, Requirements for post-job
reviews should be delineated in the site-spacific mdislogical control manual.
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1. Asappropriate to the work in question, posi-job reviews should includs reviews of!

The tatal and individual doses compared to the prejob estimates

The efficacy of the radiological controls implemented for the work

Ay adverse eventt oocwrring during the work, such as son contammabions, unexpectedly hiph individaal
exposures, o problems resulting from unnecessanly burdensome control requirements

Conflists between radiologice| safety requirernenis and other safely requirements

Opparhnites 1o improve perfonnance of efficiency during repeated or similar work

Significant differences bedween expected and acwal adiclogical conditions or other isswes affecting the work
Worker inpat regarding possible improvements in ridivlogicat safety prctices for repeated or sionilas work.

-

LU

353 Lersons Leavued

Leszons learned are available from post-jobeevisws and raports of past radiological svents on site and at other facilities,
The radiological control ofganization, in conjunction with line management, should evaluaie lessons leamed, provide
prompi distribution, and incorporats he lessons inko the site mdiological conrol program, te rediological conirgl
traming program, and relawd operabions.
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PART ¢ Special Applications

This Part provides supplemental information to axgment the basic requirements of the Standard. Articles 351 through
155 provide information 1o be vsed in developing the site-specific radiological copmdl mapal. Writken guidance and
resirements contained within DOE decuments, corsensus standands, of Federal regulations that defineats specifics for
each application are referencad.

Agticles 351 through 363 of this Part are applicable to those fasilities where the majority of the work or operations
irechys the subject cadionuclide 24 the significant spures term. This Past is not ititended to apply to facililiss that use
b zubject radionuchide: in limited or tracer amounts, such a3 analyiical laboratories.

361 Platonknen Operations

There i the perception that exposure 1o small quantities of plutonium presents greater risk than exposure 10 other
radicnuclides. Low levels of plutomium in the body are difficult to reeasurs and biologcal removal processes for
phatoniurn are slow, Fer these reasons:

l. Primaryemphasis shall be placed on engineered features to contain phatoniutn and to prevent airborne and surface
eontamiration fsee 35, 1001 (a)].

2. inaddidon tmbc pmmmnsof'm S!mdard guidmnc: mmamedmtha docsnoent, DKOE-STT-4 128-95, Guide o

adiation P fum Facilities, should be considered i preparing

lhe sm—spemﬁc mdmlogwal Wﬂl!.'ﬂl manual for plmnmum cperﬂnﬂns. This standard provides specific gusdance

relzted to dosimetry, radiological monitoring, instrumentstion, contamination contrsl, andapplicable radiotagical
control procadures.

362 Uraniom Operatipng

Mahucal, depleted, and low-enoched waniwn arc unusual in that their chemical boxicity is more limiting ir: the buman
body than their radicactivity. Also, procsssed urmniven semetimes conteing Wanswranic and other radionuclides from
recycled matenials.

For thega reagons, in addition to the provigions of thiz Standard, the guidance conbaived in BG80G-2530, Henlth Phvsics
Mapual of Good Practices for Uraninm Facilities, shouldbeconsidersd in preparing the site-specific radiological control
manual for uranium operations. This mamsat provides specific puidance related to management controls, radiological
monkoring, contamination seoirol, and intemal and extemal ¢xposure controls,

363 Tritinw Orperabions

The following characteristics of tritium require consideration i the implementation af the radiciogical control program
et kritium facilides:

1. Tritam emits low energy betz particles which capnot be monitored using external dosimeters, conseguently
requiring the use of bicassay measurements to evaluale worksy dose.

2. Workesr expogure (o bitrum as water vaper ceuses a much greater dose than exposure to elmental tritium gas.

3. Nomalpersonnel frisking techniques are ineffective for tritum. Conzequeently, ahigh rliance is placed on worker
bivassay and routine contamination and air moaitoring programs.
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4, Due toits ability to peooeate substances which it contacts, including buman skin, twitivm is difficult to contain,
Specizl attention should be directed to the selection of personal protective equipment and clathing,

Forthe abovereasons, suidancs contzined in DOE-HDBE-1079-04, Primer oo Tritium Safe Handling Practices shauld
be considered in preparing the site-specific radiological control mamzal for tritium opsrations, This handbook provides
specific guidance relabed to interoal dosimetry, comtamination and air monitoring, tritium containment practices and
techniques, and personal protective equipment and clothing selection,

344 Accelerator Operations

Special contiderabions assoeiated with accelertor faciiities include the presence of extremely high doge rates, high
energy and heavy particles, the generation of activation products, and detection and monitoring diffieulti=s associaved
with pnlzed or high energy radiation. For thess tsasons:

1. Ioaddiconto the provisions of this Standard, guidance contained in the document, Health Flyvsics biagoal of Goog
Practices for Accelernior Faciliigs, SLAC-327, should be considered in preparing the site-specitic radiologrcal
control monual for accelerstor operations. This mamwal provides specific guidimes celated to radiclogicsl
monitoring, dosimetry, shielding design, use of intzrdocks, and procedures and administrative contrals.

2. Consideration should be piven 1o the information provided in DOE O 420.2, Safaty of Aceelerator Fasilifiss, in
prepanng the site-specific radiologica] control manual .

3. Bafety deviers and interlocks thal are necessary 1o meet the high radiation area control requirements of 10 CFR
835.501 shall be operational prior to and during operation of a beam [ses 835,301 {1)]. Operational status should
be verified by testing. Safety divides and interlocks should be fail-safe.

365 Radiation Generating Devices

Special considerations associated with the use of radiation generating devices inciuds ibe presence of extremoeiy high
dose mtes and the potential for unconirolled sxposures. Cperation of these devices requires sitinges phiysical and
achministrative controls to prevent cverexposure to operating and support personnel acd thiose in adjacent work areas.
Bite-specific procedures should contan the following provisions for applicable types of radintion generating devices:

2. The provisions of ANS] N43.2 satitled, Radiation Safety for X-Ray Diffracticn and Fluorescence Analysis
Eauipment, shall be adbered to for operations invelving the following devices [see DOE 5480.4.2.4):

a. Apaytical diffraction and fluormescence
b.  Flash X-ray
¢ Sealed source imadiators used fior diffracton studies.

3. Line managament, in conjunction with e radiological control organization, should esteblish the mdiclogeal
control mequirerasots for ingidental X-ray devices such as electron microscopes and elecoon beam welders,

4. Devices for medical use should be registerad with the approprists reguiatory agency.,
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5. Conmol equirtments for radicgraphic devices include the following;
a.  On-site operations with devices containing sealed sources for radmgraphlc use shnuld he mnduc:tad in
m:owdamc mthﬂ'xe requlremem.s ounmmnd in Trﬂa 10CFR part 34, Licese 3 A IF,
- rEjes v b0 14 "v" esmbllsiws ac:cepmble gulde.!mes f‘or on- sﬂ:e
ﬂp-e-rahons wllh dﬂvm uthcr than at-a]eu:l sources for radiographic wes.
¢.  On-sitz operations condusied by off-gite contractors should be approved by line management in coordination
with the site radiological control orgenization. This process should ensure the contractor bas a valid Muclear
Eepgulatory Commission of Agreement State licenseand that the operational and emergency procedures are
current and availablz.
6. Safety devices and interlocks at fixed iostallations that ars requirsd (0 ensurs compliance with 10 CFR 835,50/

shall be operational prict to and duning generation of # rediation fTeld. Opaational statas shoyld be verified by
testing. Safety devices apd intslocks should be fall-safe.
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PART 7 [Reserved]
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Part 8 Design and Conirol

381 Radbological Design Criteria

The following design objectives are applicable during the design of new facilities and modification of existing facilities.
Additional design criteria are provided in DOE Order 420.1.

L.

51‘

For areas of continuous occupancy (2000 hours per year), the design objective shall be 1o maintain the average
expozute level ALARA 2nd below 0.5 millirem per hour. I oceupancy is not continuous, (the design objective
ghall be to> maintaie doses ALARA and balow 2004 of the oceupstional dose limits peovided in Table 2-§ [see
835.1902(h)). DOE recomrmends that desigm criteria be esmblished to limit mdividual worker doses below 023
mitlirern per hour (500 millivem TEDE per year).

Fors conol of airborme mdioactivity, the design objective shall be to avaid releases to die work place atmosphers
under nommal sonditions and, under any conditions, to conirol irhalation by workers 1o kevels that are ALARA,
Confinement and ventilation shall normally be used [see 835.1002(c)).

For nxaterials used in facility constrection and modification, the design objsctve shall be to select maleriaks that
facilitats operations, maintenance, decontamination, and decommizeioning [ses 8335, 1002(d)]. Components should
be selected o minimize the buildup of radicactivity. Cootrol of surface contaminztion should be achieved by
coptzinment ¢f adigactive marerial.

In justifying facility design and physical coptrols, optimization methods shall be used fsee £35.1002(a)).

Bupport facilifies should be provided for donning and remgval of protective clathing and for prsomes! rotitoring,
when required.

A neuwtron quadity factor of 20 for conditions of unkoown specaa (or doubling of the neuksn quality factor
assoeialed with known neulron snergies) should be used For design purposes coly, Design analyses based onthess
nsutron quality Factors me intended to estimate the additional construction cost resulting from nevtron quality
facior increases. Theresults of thesz analyses shonld be used to ascertain the economic feasibility of incorporating
such modifications in the final desipn. This quality factor is not to be uged for detarmination of individual doge
equivalents,

Existing facitity designs that have office space and lupshrooms or eating areas within radiclogical areas,
radioactive material areas, and radiclogical bufTer arzas require priocty attention. Geperally.

a. Locating lunch rooms or exting areas, restrooms, drinking fountains, showess and similar facilities and
davices is strongly discouraged within these apeas

b, Locating office spaces within thess areas is stronply discoursged; to the axtenl that such space is sssential
to support radiological work, steps should be taken to precluds unsecessary oocupancy.

Facilities cuirently under construction should be evaluated and the above criteria applisd where paacticable.
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352 Comirol Procedures

1.

Administeative control and procedurs) requirements shall be developed and implemented as necegsary o
supplentent facility design features, particularly when the desipn of existing facilities is nol in aecordance with
current standsards [see 235, 1001(b)]. Administrateve eontrod procedurss melude access contol measates, RWPs,
wnd techoical work documents as disengesd in this Standard.

Written procedures shall be developad as necessary to ensure compliance with the provisions of this Standard that
are derjived from 19 CFR 835 [sce 835.)04], These procedures shall be commensurate with the radiclogical
bazards created by the activity and the sducation, trminipg, and skills of the individuals whe are exposed e these
hazards [see 835.104].

Writter, authorizations, including specific cadiation pretection roeasures, shall be required to control sntry into and
work within radiclogical areas [zee 35.501(d)]. Theze awhorzations may include RWPs, technical work
docmments, administrtive procedures, and other administrative controls.

The combitation of design fratorss and adronistiative conlral proveduses shall be sufficiant to sosure thal, duriog
routine cperation, the Table 2-1 dose Lionits for genetal employees are met and to enzure doses are ALARA [ace
B35.1003(a)].
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Appendix JA

Checklizt for Reducing Ocenpational Radiation Exposure

Prelippinary Planping and Scheduling

LK B BN B B BN I

&« # b b bk h bheberee bbb

Plan in advance

Delete unneeeasary work

Detertune sxpected radiation levels

Estimats coltective dose

Sequence jobs

Schedule work

Select a oained and experienced work force
1dentify and coordinate resourcs raqwiemenls

Include special radiological control requirements in tachnical work documents
Perform ALARA pra-job review

Select and optimire engineering aod sdministrative conirols e control doses
Plan access o and exit from be work arca

Provide for service lines (air, welding, ventilation)

Provide comounication (zomsdmss includes ¢Yosed-circuit welevision
Remove or shield sources of radiation

Plan for installation of temporary shielding

Decontaminate

Work in Yowest radiation levels

Periorm as much work as practicable outside radiation arsas

State requirements for standard tools

Consider special igols, including rebots

State siaping requirements for maerials, pars and tols

Incorporate Adinlogcal conirol kald pointe

Anatyre PPE reqoirtments 14 enears optimization of hazard control, rigks, and costs
Minimize discombort of workers

Revive estimates of collective dose

Prepare radiological work permits (RWPs)
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il dic

Design shielding to includs soess copsiderations

Camntrol installation and removal by written proceduts

Inspect afler insdallation

Conduct perodic radiation surveys

Prevent damage caused by weight of beavy temporaty shielding

Balince radiation exposure received in insllation against sxposure saved by tnstallation
Shicld oravel routes

Shield components with abnormally high radiation levels early in the maintenance perind
Shield positonis) ccoupied by worker

Perform directional surveys o improve design of shisling by locating source of radiation
Use mock-ups to plan temporary shielding design and installation

Consider use of water-fillad shielding

Rehearsing and Briefing

Rehcarse

Ust rmooek-ups duplicating working conditions

Use photographs end videotapes

Condust briefings of workers in accordance with Article 324

E

Comply with technical work docurmenis and BRWPs

Post radiation levels

Esep excess personne! out of radistion arcas

Control radiation exposure while controlling expoesure to other hazards
Supervignrs and warkers keep track of radiztion exposurs
Compare actual doge against pre-job eghimates

Workers assist in radistion and radipactivity measisrments
Delegate radiciogical conts] monitoripg respensibilities

Evaluate the size of the work crew as work progressess

Resvaluate methods wed to control radiation doses

Compar: actual collective doz= against pre-job calimate
Coordinate persennel at the job site 1o reduce too-productive tims
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Appendix 3B

Physlesl Accexs Controls for High and Yery High Radiation Areas

oz or more of the following features showld be used for sach entrance or aceess point (0 a high radiabon area and
shall be used for gach entrance or access point 1 a high radiation arez where radiation levels exist such that an
individuzl could exceed a whole body dose of | rem in any one hour [see 835.502(b}):

4.

b.

A control device that prevems entry to the arez when high radiztion levels exizst or upon entry causes the
tadiation level to be redwesd below that level defining a high radiabon s

A device that fimetions amomatically to prevent wse or operation of the mdiation source ot freld while
personnel are in the area

A control device thit energizes a conspicuous visible or awdible alanm signal so that the individual entering
the high radiation area and the supervisor of the act vity are made awars of the ey

Entryways that are locked, except during periods when access o the arsn s required, with positive control
over sach entry

Contiousus direct or electropic surveillance that is capable of preventing unawthorized entry

A control device that automatically genserates audible and visual alarm signals to alert personnel in the prea
before use or operation of the radiation source and in sufficient time to permil evacuation of the area or
activation of a secondary control device that will prevent use or openation of the source.

In additicn: bo the above requircasents, additonal reasares shall be peplemented fo stsure individuals are not able
to pain access to very high radiation areas when dose rales are in excess of the posting requitements of Table 2-2
[see B35.502(c]].

Physical access conrols over high and very high radiation areas shal] be esblished in a manner that does net
prevent an individual from leaving the arca [ses £33, 502(d)].
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Appendix JC
Cantamimation Contirol Practices

Salection of P ive Clothing (PC]

l. Workers should inspect protective clothing prior (o wse for ears, holes, or split ssams that would diminish
protection. Any defective items should be replaced with intaet prolective clothing.

2. Protective clothing a5 prescribed by the radiological work peemit should be selected based on the contamination
lavel in the work area, the anticipated work activity, worker ealth conaderations, anesis} of the body Hikely tobe
exposed to removable contarmination, @ regerd for noo-radselogical hazards that exry be peesent. Table 3-1
provides gepera] puidelines for selection. As refarenced in the table, 2 full setand double set of protective clothiog
typically itchodes:

Eull Set of PO
Coveralls

Cotton glove liners
Gloves

Ehoe covers
Rubber overshoss
Hood

MM QAT

E

Twa pairs of coveralls
Cotton plove liners

Two pairs of gloves
Two pairs of shoe povers
Rubber oversbioss

Hood

O RR e

3.  Cotton glove liners may be wormn inside skmdard glowes for scomfont, but should not be wom alons or conmdesed
as a layer of proteetion.

4,  Shoecovers and gloves should be sufficiently durable for the intended use. Leather or carvas work gloves should
be womn in Liew of or in addition to standard gloves for work activities requicing additions] streogih or sbrasion
resistance.

5. Use of indusirial safety equipment, such as hard hats, in contamination, high contamination, snd aichoms
radioactivity arsas should be conirolled by the radiological work permit.  Reusable indusirial safety equipment
designeted for use in such areas should be distmetly eolored or marked.

6. Shoe covers and gloves should be secured or (aped at the coverall leps and sleeves when necessary (o prevent
worker contamination. Tape should be tabbed 10 permnt easy removal.

1. Buppiemantal pocket or clecironic dosimeters should be wom cutsids the praketive clothing, in & meoner
accessible to the worker. Workers should protect such dosimeters from contamination by placing thenn in an outer
coverall pocket or in phastic bags or pouches.

332




DOE-STD=1998-9%
Radiolagical Contro!
Conduct of Badiological Work July 1999

& Outer personal clothing should not be wom under protective clothing for entry to high contamination arsas or
during worl: condilions pequiring » double set of protective clothing

Ramovai of Protective Clothing

Potentially contaminated protective clothing shouid be removed without spreading contamination and in particular
without conlaminaiing the skin. Workers should be instructed not 1o touch the skin or place anything in the mouth
during protective clathing cemoval,

Eefors stepping out of the contamination arsa ur aichome radicactivicy ares 1o the sep-off pad, the worker should:

Remove exposed tape

Remove nabber overshoes

Remove gloves

Remave hood from front to rear

Pamove respiratory protectinn, as applicable
Remove coveralls, inside out, touching inside only
Take down barrier closims, 2 applicable

Remove taps or fastener from inner shoe cover
Remove cach shoe cover, placing shoe onte clean step-off pad
10. Remove cloth glove liners

11. Replace bamier closure, as applicable

12, Commence whole body fricking

13. Monitos badge and dosimeter.

Woee oo Bl b

The sequence for the removal of primary and supplemenial dosimeiry isdependent upen whers the dosimetry wes wom
and the potential for contaminaton. The sequence for removal of respirtory protoction deveces may oo altered 16t is
deernvingd that the potentiz] for inhalation of airborne contamination er the spraad of nurface contamination is reduced
by kteping respiratory protection devices on until all protective ganmenis have been removed.

Brfore stepping to the icner step-oif pad, the worker should:
Remove exposed tape

Eemave mbber overshoes

Remover owisr gloves

Remove hood from front to rear

Remave respiratocy protection, s applicable

Repve tuter coverall, iside out, towching inside ooly

Bemonve tape from inner coverall and sleeves

Remove cach omter shoe cover, siepping on inner step-off pad a3 each is emoved.

FHo W kDR

Befors stepping to the owler step-off pad, the worker shoueld:

9. Remowve inner mbber ploves
0. Remove inner coveralls, ingide out, iouching inside only
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11. Tazke diwn bamier closurs, as applicable

12. Bemove tepe or fastener from inner shoe cover

13. Remowve sach inmer shoe oover, placing shoe on clezn outer step-off pad
14. Bemova cotten glove liners

15. Peplace harrier closure, as applicable

16. Comrence whole body frisking

17. Monitor badge and dosimeter,

The sequence for the removal of primary and supplemental dositestry is dependent wpen whars the dosimetry was wom
and e potential for contamination. The seqoence for removal of respiratory protestion devices may be altered it it is
determined that the potential for inhalation of aithome contamination or the spread of surface contemination is reduced
by keeping respiratory protéction devices on until all protective gamments have besr remooved.

Liz¢ of Multiple Step-Off Pads

1.  Multiple step-off pads shoald be used to conmel exit from bigh contamination areas. These pads define interim
control msasures within the posted arca to Timit the spoead of contamination, The [ollowing conirols apply:

a.  The inner step-off pad should be Jocated immediately outside the highly contaminated work arss, buat il
wilhin the posted area

b, The worker should remove bighly contarninated ouler clothing pior to stepping on the inner step-off pad

¢. Additional secondary step-off pads, <10 within the posted amea, may be wilized 25 necessary o restrict the
speead of contamination out of ibe immediate area
The final or ovesr step-of pad should be Tecaled inomediately ouisids the contaminalion arca,
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Table 3-2 Guidelines for Selecting Propective Clothing (PC)

REMOVARLE CONTAMINATION LEVELS

LOW
(1 to L0 timrees Table 2-2

valuts I_

MODERATE
(10 to 104 timnes Table

RECOMMENDED PROTECTIVE CLOTHING

Full zat of P Full s=t of PCx Full 2=t of FCs, double
gloves, double

shoecovers

Daouble 52t of PCs, work
gloves

Full set of PLs, work

Nt

Double g of PCs and

non-parmneabie guler
clothing, rubber boots

For hoanpds=odT eomirs o knrpoitzond o srcis with romovablds Covdaminaugon a1 kvl 1w |0ty the valivey yn Tahby 2-2, nbooan, ghaccgvwin, sl
ploves may ba usod instoad of full FCs.
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Appendix 3D

uidelines for Personnel Contamination Monitorizg
with Hand-Held Instruments

General Requipements
1.  Verify that the instromeat is in service, has a valid source check, is set 1o the proper scale, and the audio outpat
can be heard during frisking,

2. Hold probe bess than 1/2 ingh from swface being surveyed for beta and gaoona conlamination, approximately
1/4 inch for alpha contansination

3. Mowve probe slowly over surface, approximately 2 jpches per second.

4. Ifthe cound rate increases during frisking, pause for 5 to [0 seconds over the area to provide adequats Gme for
Inshrumatnt MeSponss.

5. Jfthe count rate increages ¢ a value greater than a preestablished contamination iimit or the instrument alamos,
remain in the area and notfy rdiological control personziel.

4. The whbole body frizk should take Bt Jeast two 00 Guree mitutes.
Peck  Monitori

1. Fosk the hands before picking up the probe.

2. Perform the frizk io the following order:

Head (pause at mouth and nose for approximalely 5 seconds)
Meck and shoulders

Arms (pause at sach elbow for approximately 5 seconds)

Chest and abdomen

Back, hips end seat of panix

Legs (pause at each krte for approximately 5 saconds)

Shoe 1ops

Shoe bottoms (pause at sole and heel for approximaiely 5 seconds)
Personmel and supplementa) dosimetsrs.

L RN

3.  Betumn the probe t its holder and leave the area. The probe should be placed on the side or face up to allow
the next individusl to monitor hisher hands before bandlivg the probe.
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PART 1 Rudivactve Material Identification, Storage, and Control

411 Gemeral

1.

411

haterials in contamination, high comanmnaton, or aivbome radioaceivity areas shall be considered conaminared
undil sucveyed and released [see 535.1 101a)]. Any equipmentor sysiem component removed from 2 process Hhat
may bavehad contact with radigactive material should be congidered conmmjinated unil disassembled o the exrent
required to perform an adeguate survey, surveyed, and shown to be free of contamination at levels exceeding the
Tabls 2-2 values. These survey and reléase provisions do not apply 1¢ aitborne radioestivity aress where only
gaseous, thart-lived Chalf-life of ¥ bowr or less) radionuclides are pregent. Detajled provigions for releage of
raaterials from radiological areas are provided m Arele 42).

Radipactive materiad located within radiological areas does not regutire specific lebeling or packaging if sufficient
infotmados is provided to alfow individuals to take appropriste prodective actons [se¢ 335.606(a)]. The
information may be provided by means of postings, pre-job briefings, tainimg, or othex appropriate means.

The radiological cotitrol ocganization should develop respotise and notification requirements associated with a loss
of radicactive materizl, including searches, internal investigations, decumentation, and reporting. The radiological
contr! oeganizetion shovld be notified in the ovent of 4 loss of mdfoactive matarial,

Radiosctive Material Labeling

10 CFR 835 requires labeling of individual containgrs of radicactive material and redioactive iteins sxeept undsr
certan spacifed conditions in which existing postings and coniro] measures  provide adeguate warning [see
§35.605(2) and 835 606{s)].

Fostings and access control requirements for radioiogical sreas generally provide sufficient personcel protection
o negate the nesd for individual cootainer or ilerm labeling, however, items baving removable contamination in
eucess of the Table 2.2 values should be Tabeled when used, handled, or stored ip arsas other than centamination,
kigh ¢ontzminiation, or airborte radioactivity areas,

Required labels shall inciudes the standard radiological warning trefail and the words “Caution* or “Denger” and
“Radioctive Material” [ste 835.605). The “Danger” heading shondd be psed when an individusl exposed to,
using, or bandling the material could receive 2 dose equivalent sxceeding any applicable adminizrative control
level in ons how. The radistion wantiog teldl strall be biack or magenta and imposed upon a yellow background
[s2e 835.601(a)]. Mageala s the prefiared color For the trefinl and the letienng.
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4. Required Labels shall alzo grovide sufflckens information o permit individuals handliog, using, or werking in the
vicinity of the labeled material to take appropriate actions to conirol exposures [see 8356051 The fullowing
infermation thould be included on radicactive material labels, to the extent appropriate o the mdiological hazard
created by the materal acd the education, Waining, and skills of the individuals who may be expeosed to the

hazards:

a. Radionuclidse{s)

b. Hature of maleral {¢.g., sealed radioactive source, contaminated componea, activated arget)
¢ Radiological bazard imformation (¢-g., radiation and contamination kevels)

d.  Total quaraity of sadicactive material {ip subunits or multiple units of curies}

e. Reauired precoutions

f. Mame of surveyor

g Date of survey

5. Ifaniemis oo small 6 be labeled with all of the desired information, the tabel should be applied w the device
or storage location with sufficient information available 1o wace the iiem 1o e appropriate 1zbel,

6. lislzbel iz applied 10 packagad radicactive material, the label should be applied 10 the outside of the package or
be visible through the package.

7. Radipactive materials and contziners should be 1abeled in accordance with Table 4-1.

Table 4-1 Radicactive Material Labeling

ITEM/MATERIAL REUIRED SUPPLEMENTAL
LABELING' LABELING

Equipment, compotents, and other itsmns that "CONTAMINATED" or

are radicactive, potentiafly radipactrve, o have . . "POTENTIALLY
been exposed fo radivachive contarmnation o Standard radiation waming CONTAMINATED"
activakon soumes twefail,

Sealed and unseal=d radipactive suoces or and
associated storage containers
"CAUTION" or
Equipnent, conpotents, and ofher items with DANGER "INTERNAL
actual o potential intsoval contaminalios and CONTAMINATION" or
" POTENTIAL
INTEENAL
"RADIOACTIVE -
MATERIAL" CONTAMINATION
Components, equipmeal, or other items with [s¢¢ 10 CFR £35.605) "FIXED
fixed contammation CONTAMIMATION"
- — o -

! Labeling requir=d in item oz container meets the labeling criteria established in 19 CFR 835.605.

8. [tewns and containers may be excepted from labeling in accordanes with Table 4-2.
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Tuble 4-2 Exceptions from Radioactive Material Labeling Requirements

Exception Criteria

Items Typically Incloded*

Marzrial is used, handled, or stored in radiological arsas or
radinaptive material areas [zee 335.606(a)(1))

All radicactive matetial in vadiclogical areas and
radipactive material areas. Thig exceprion shouwld
not be applied 1o items that have remoyable
confaminaton excesding the Table 2-2 valyes that
is stored ouiside of contaminaiion, high
contamiration, or airboroe radipactivity areas.

Material having a total quantity of radicactive meterial
bBelow one tench of the Appendix 44 values [s2e
835.606{z3(]

liems baving eximemely 1ow levels of radioactive
maisrial content, such as low-activity sealed
radigaclive sources, laundered personal protective
equipment and tools and equipment having low
kevels of fixad contamination

Marerial that bas been packaged, labeled, and marked in
accordasce with the applicable {¢.g., DOE or Departinent of
Transportation) radioactve matsrial tansportation
requirements [see £35.606(a)(3]]

Radicactive matedial packages awaiting shipmeot

Material that is inasccessible, or sccessible oaly to
irdividuals awthorized to bandle of use hem, of 0 work in
the vicinity [ses 835 806{2)4)]

Material stored in locked areas or areas having
strict physical and admmistrative ey controls thal
prechids unauthorized sotry.

Radioactive samples being handled or transparted
by anthorized persosnel.

Material that is installed in manufacturing, process, or other
equipment [see £33 606{ak5)]

Fiping, wnks, valves, instroment sensors, test
sources, etc., that are installed in immobile sytems

Malerial that congists tolely of nuclear weapons or their
Sonponents [ B15 006{a06)]

Muclaar weapons components

* Caution rust be exercized to engure that the Lizted iteme 2cemally meet the eriteria aztablished in the firgt column

Miste - Caution shoukt also be exerciced b ensure that other applicable reguirements (e.g.. member of the public dogs
limits [Tabi= 2-1], iraining requirsments [Table 3-13, ALARA requirements [Anicle 117)], conmrofled area dose
expectation [Article 2321) will be met in the absence of radioactive material labels.

413 Radivactive Material Packaging

1. Radioactive material (hat is outside comtamination, high contamination, or airbome radiosctivity areas and is
confirmed or fuspecied of having removable radionctive contamination levels greateriban Table 2-2 valves should
be securely wrapped in plastic or placed in 2 closed contaiper.

2. Badioastive materal with sharp edgss or projections should be taped or addisionally protscted to ensurs package
iﬂtegit}rl
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31, Radioactive material with removable or potentially removable contaminaiion levels in cxcsss of 100 times Tabls 2-
¢ values should have addivicnal packaging conrels such as double-wrapping or the use of plastic bags inside
containers,

4. Yellowplastic wrapping material {or plastic wrapping materials eblazaned with vellow markings) should be used
for packaging radicactive material and shouid pot be used for non-radiological purposes.

5. The wonmt of combustible matevizl used in packaging sbould be minimized.

414 Radicactive Material Storage

L

BI‘

10.

1.

Radioactive matetial it quanlities exceeding the applicable Appendix 44 quantities shall be uszd, handled, and
stored ina radiaactive material area o other area postad in accordance with Article 334 or 233, a5 appropriale [see
§35.2(n), radicactive material arez, and 835,603,

Drecontaminaticn or disposal of radicactve matenial is the preferred altemative to [Dng-térm storage.

Each radicactive material area should be approved by the radiological sentrol manager or designes.

A custodian should be assigned respongibility for each radicactive material aren. A custodian may have
responsibility for mors than one storage area.

The custodian should conduct walk-theoughs of radicactive maierial areas at 12as1 monthly o check inlegrity of
conlainers and wiapping materials.

The custodian should conduct anoual ot o frequent revisws of each radioactive material area, with emphasis
on treatment, decontamination, movement of matsrial Lo long-termn storage locztions, and dispozal of unneeded
material,

Storage of non-radicactive material ina radioactive material area is discouraged.

Quidoor storage of mdicactive material is discouraged. In cages where outdoor storags is necessary, the inkegrity
of containers or wrapping matedals used should be encured 1o prevent degradation from weathering and
subsecuent release of radicactive material.

Radioactive mmterial shounld be storsd it a tumner that redoces combustibde loading. The wse of cardboand
contaipers for storage is discouraged.

Flammabie or combustible materials should oot be stored adjacent 10 radicactive material arcas.

Fire protection meazuras, guch as smoke dstectors, water sprinklers, and fire extinguishers, should ke considersd
witen 2stablizhing a radioactive matenal arpea.
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PART 2 Reloass and Transportation of Badivactive Material
421 Parlense to Comirolled Areas

Once materials and equipment have entered radiclogical areas controlled for surface contaminasion or zirbome
radioactivity, comprefiensive snd time-consuming evaluations of the potential for contaminaticn are required priog 1o
releasing the paterial or equipment w controtled areas. Likewise, exposure of certain materials and squipment ¢ a
b of ewivons or other pacticles produced in a auelear reactor or particls accslerator may sesult in activation of that
material or equipment, resulting in the creation of radioactive material requiring conivelled use, stocags, and disposal.
The peed for evaluation of the radiclogical characteristics of these malerials and equipment and implemeatation of
sppropriate contrels provides subsiantial impetus for implementation of meagures o Jimit the smount of material and
enuipment that enters radiclogical areas apd w prevent contamination or activation of materizls and equipment that do
ender thess areas.

l. Accessible surfaces of matzrial or squipment that has entered comtamination, high contamination, or aifbome
radioactivity arcas shall be surveyed prior to releass fiom these areas to controlled areas [see 835.1101{a)}.
Guidance for condocting these surveys is provided in the footnotes 1o Table 2-2.

2. [f an essessment of the prior use of the materizl or equipment indicates that inaccessible surfaces are not Likely w
be copraminaied in excess of applicable limits, a complete survey of accessible surfaces and documentation of the
assessment may be an appropriate basis 1o release maerials (o the coptmolled reea [see 5351 10 (AK20.

3. Hapassessmoent of the prioe use of the material or equipment indicates that insccessible surfaces are likely tobe
contaminated ko levels in excess of the Table 2-2 valuss, then the material shall not be releazed from the
tudiological area, except a8 permitted under Article 421.5 or 421.6 [see $35.1101(a)(2)]. If it is necessary to
releace the matertal or equipment from tie radiological area, the material or equipment shouid be disassembled
10 the exient pecessary 10 perform adequate surveys,

4. Reoovable cotarnination 1evels shall be fsss than Table 2-2 values poor to releasing material and squipmsal for
anrestricted use io controlled arcas [soe §35.1101(a)(1) & (a)(2)).

% Mpierial and equipment with fixed gontamination levels that exceed the total contaminarion values specified in
Table 2-2, and removable conmmination levels tese than Table 2-2 values, may be releazed for restricted use in
controlled areas autside of adiological aress faee £35.11001{¢) & {£)(1)]. The material of equipment shall be
rominely mogitofed and clearly macked or labeled W glet individusls to the contaminated siatos [ses
835.1101(cH2)]. Writien procedures showld be developed tosstablish requirsments for metitoring of the matecial
or equipment end surrounling arcas, control of acoess to thess arcas, awthorized uses of thw mattrial or squiprment,
and contingsncy plans for spread of radicactive contamination.

8. Materla) and squipment with total or removable contamination levels exceeding Table 2-2 values may be moved
on site fromm ome radiological area 10 anothver if appropriate monitoring i parfiymed and appropeizie controls ane
established and implemented {see £335.11014k)]. These controbs shonld includs provisions for continment o the
exiznt practicable, labeling in accordance with Article 412, monitecng and contro] of the tansfer route and
participatiog individuals, and control of spills.
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7.

The requirements of 10 CFR 8351107 apply only to material and equipment that is radicactive due to the
deposition of radipactive contamination. Although DIOE has not sgtablished any specific conirolt over the releage
of other radigactive materials (e.g., activared materials or materials thas are namralby-radicaciive’ 1o conrolled
areas, the release of these materials is subject 1o other requirements of 10 CFR 233, The following regulatory
requirements and guidance are applicable to the release of this pype of material and squiprent.

g Contvls shall be adequate to ensure compliance with the redistion safety imining requirernents of 16 CFR
£35.901 [see 10 CFR $35.901]. Release of matsrial and equipmwnt to contralled arsas may result in
ootupational of non-ocsupational exposure of individuals 1o radiaton. Chapter 6 provides guidance for
implementiog an appropriate training propram;

Controls shall be adequate to ensure compliance with the F00 millicsm in a year controlied area maximum
total effective dose equivalent éxpectation [s&¢ 10 CFR 835.602]. DHDE sites should adopt site- or facility-
specific criteria ehat will ensare that intinsically-radicactive makerial and equipment that is released (o the
cemtrolled arsa, in combanation with otber sources of radiation in the cotrtrolled 2rea, will not result in say
individual txcseding this dose expecimtion.

Controls shall be adequate to ensuts the AL AFA process is properly impiemented [see i 0 CFR 835,101 and
1001 - 1003]. Given the low levels of adioactivity that are likely (¢ be present in mzterial and equiproent
being considerad for release (o0 conrelled arsas, the conools should pet be burdenscme. Options that should
be considered include retention in radiglogical arsas, placemsnt in specified areza with appropriate acoess
restrictions and usage contrgls, pesting, labeling or color-coding, storage for decay, rernoval of radicactive
somponents, and disposal as rmdicactive wasle,

When mdioactive materials are moved owtgide of radiological areas, contrals showld be established (o ensure no
unmenitored individual is likely 10 exceed a dose equivalent that would require mondtoring in accordance with
Aricle 511 or 521

Records for release of maerials should describe the property, datw of fast survey, identity of the individual who
performed the survey, bype and ident fication nunber of the survey instaments uged, end survey resuls. Forsmall
iteros and packages of similar iteans (3uch as boxes of tools or boxes of fasberess), it 5 ot nesésiary 10 todate a
separate survey record for each item. However, the sunvey record should provide traceabilicy to the individual
removing the item from the mdislogical area.

421 Release to Umeentrolied Areas

DOE FM5 deseribes mdiplegical criterin for releazing material ¢o nnconirolled arens,

DOE 5400.5 provides goidanca pbtaining approvals on a case-by-case bagis for releacing material that has been
contamdnated in depth or volume, such as artivated materal or smelted contaminated materizl.

The criteria for unrestricted release of mainrials established in DOE 5400.5 may be more stringent (han thess
established in this Standand for relsase 1o conrolked ancas,

Material not immediatzly released afiey surwey should be controlled to prevent contamination while swaiting
release.
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423 Trunsportation of Radioactlve Maierial

L

10,

40 CFR 170 through 180 establish requiraments for inspesting and surveying packages, contiiners, and wansport
cOmveyaness prior i tranpont via the public trmeportation system, Theze repulations spply to radigactive ratesial
transportahion in commeTee.

DGE Opder 360. 1, DOE Order 464.2 and DOE 5650 series Orders provide requirements tha &r¢ m conformance
with 4% CFR requircoents for tansportation of rsdioactiv¢ material using any conveysocs, 10 CFR 835, 1{bX4)
excludes radioactive material wansportation activities that are performed in agcordance with the applicable
wansportstion requirements (i.e., DOT or DOE requirements) from the requirements of 10 CFR 2835, However,
radicactive material transportation (s defined in 10 CFR. 835) dots not include preparancn of materials for
shipment, packaging and labeling, or performanes of radiologiez] monitoring required for secupational radiation
protection.  Therefore, twese activities chall be conducted in accordance with 10 CFR 535 {see 833.2(a},
radioactive matsrial tansportation, and 835.1{h)] and should be condoctsd in acoordance with this Swndard.

Table 2-2 emovable contamination values ars merc limiting thar 49 CFR requirerneals and should be used as
controlling Licnits for on-site and ofT-site transportation when using a conveyance thal is owned by DOE. However,
when a shipment is received from an off-site destination, by a nop-DOE conveyance, the 49 CFR 173
contaminaien values should be applied to all subszquent on-gite francfers to the ultimate op-site destination.

Crme-site: transfers over non-public thoroughfares or between facilities on the same site should be performed in
accordance with written procedures wiliving prt-approved routes. The provedures ot other measures should
inciude reguisearents o ensure appropiate monitoring and contpl of te mdigactive material a0d showld be
approved by the iadiological control organization.

Oo-gite transfers over public thoroughfares by non-DOE conveyanse shall be prformed in secordance with
Departmeat of Trensporation, state, and Jocal shipping requirements and pre-approved agreements.  Uhisite
transfers over public thoronghfares by DOE convevancs shall be performed in accordance with ayplicable DOE
Orders and should conform with state and becal shipping requirements and pre-approved agreanents [see DOE
0.1,

Before shipment and upon receipt of a radicactive material shiprmeot, a visual inspection of packegss should be
performed to emsure that packages are ot damaged. The inspaction should identify denis, flaking paint, debiis,
paclcage orientation, and any indication of lealkage.

Before shipment and upon receipt of a radioactive matenial shipment, a comparison of package count to the
shipping manifest showld be made e ensare accovntablity.

Transport conveyances should be visually inspected prior to loading to ensure the trailers are acceptable for the
intended ase.

Transpomt conveyances should be mdislogically surveyed before Ioading, «specially when using comrnercial
carriers specializing in mdiozctive mansport. The surveys should be adequate (o #dentify any contamination
remaining on the vehicke from previcws radipastive material transport svolutions, such that DOE and its contractors
wonld not be held liable.

Tiansport of large volumes of mdicastive material by non-DOE motor vehicles should bs "exclusive use™ 10
prevent somringling of DOE and other cormnercial shipraents.
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12,

13

14,

The sitz emergency plan showid describe appropriale respomsss o potendal on-gite mAdicactive materal
transportation accidents.

Drivers of DOE ard non-DOE motor vehicles should have s copy of their emergency response plan, or the
emergency response information requirsd by 49 CFR 172,600, dunng trapsport on-site or during off-site
trangportation.

Specific amangemenis shall be made for receiving packages contining radigactive material, regardless of the
means of conveyance, in excess of Type A quantities (25 defined in 10 CFR 71.4).  These amapgements shall
include making arrangements © receive packages upon delivery or 1o reeeive potification of delivery which 1=ads
0 expeditous reczipt of the package [see 835.405(a)].

Writtzn procedurss for safely opening packages sbould be developed and mainmined. These procadures should
inciude due consideration of the type of package and polential hazards pressnt

4-10
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PART 3 Bealed Radicactve Souree Conbrpls

431 Sealed Radioactive Source Controls

Sealed radioactive sources having aclvites equal to or exceedng the values specified in Appendis 44 [see 835.2(a)]
are considered accountable sealed radicactive saurces,

1.

Wiitten proceduces should be established and iaplemented 1o control accountable sealed radicastive sources.
Theee procedures should establish requirerents for soures acquisition, receipl, stotage, transter, inventory, leak
testing, and usage.

Accountable sealed sources and all other sealed radioactive sources having activities exceeding one tenth of the
Apperdix 4A values, or their storage coniziners, shall be labeted with the radiation symbal and *CAVUTION" or
“DANGER™ and “RADIOACTIVE MATERIAL™ [see 835.605]. The label shall also provide sufficient
inforenation to control exposures [ses B35.605] Because of the wide variery of labels that sre affixed to sealed
radivactve sources by their manufacturers, these labels are sxcepied from the normal color scheme of magenta
or black on yellow [ses 835.606{b)]. IF the size or configuration of the soures prechades application of a suitable
Inbel, the label should be attached to the source container or mechanism.

Each accountable sezled radicactive source shal] be inventoried at intsrvalt oot to exceed six months [see
$35.1202(2)). This inventory shall [see 835.1202(2)]:

a  Esuablish the physical location of each aceountable seated radioactive source.
b.  Verify that the associated posting and labeling are adequate
c.  Eumblish that storage locations, containers, and devices are adequats

Each accountable sealed redioactive source shall be subject 20 a source I=ak wst upon receipl, when damage is
suspecied znd at intervals not to excesd six menths (see 835.1202(h)).  Source lsak tests shall be capable of
detecting radicactive material leakape mqual to or sxcesding §.005 pli (as indscated by the peesence of 0.905 nCi
or more activity oo the leak test sample) [see 335.12024b)).

Periodic leak tests need niot be performad i the soures has been documentad to have been removed from service.
Such sources shall be stored in a controlled location and subject to periodic inventory in accordance with Article
451.5 and subject @ leak testing pricr 10 being reramed (0 service [see 835.1202(c)].

If 2 source is Located in an area that is umsaffe For human entry or atherwise inaccessible, (such as dus to gperational
or egvironmental constraints), then periodic inventories and leak tests need not be performed [see 835.1202{d)).
When the conditions that resirict access to the erea have been terminated, the inventory and inleprity test shoudd
be performed befivz allowing umcontrolled access to the ares,

If an accountable sealed radioactive source is found to be leaking radioactive meterial, then controls zhall be
established to prevent the sscape of mdicactive material 10 the warkplaces [see §35.1202{g)]. These controls should
includs wrapping or coraining the source, applying appropriots labels, and removing the source from seevics.

Both acevinibls and non-accountable staled redioactive sources shal? be used, handled, and stored in 2 manner
conmreisurate with the hazards associated with the operations mvolving the sources [se¢ §35.1201].

411
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9.

10.

11.

1z

13

Sealed radicactive soarces having activites below ong ienth of the Appendix 44 values should be lsbeled
consisient with Articls 412 and should be pertodically myentotied to ensure their retention ard proper use and

slorags.
Procurement of radicactive sources should be coordinated with the radinlogical control organization.

Recmipt serveys of radicactive matenial shipments showld be perfommed by the mdiological control srganization
in accordance with Articles 533 and 554.

Sealed radioagtive sources, including radiography sources, should oot be braupht oo-gite by sxtermal organizations
without the prior knowledgs and approvel of the radislogical control organization.

& cugtodiar: should be zppointed to coordinate sealed radioactive source procurement, issue, inventory, leak
testing znd ather aspects of the sealed radioactive sonree conrgl program, If justified by the scale of the program,
gealed radicactive source user groups should appoint group-specific custodians o coordinabe activities invelving
sealed radioactive sources within the group.
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PART 4 Solid Radipactive Waste Management

441 Requirements

L.

i

3

DOE 582(n2A describes how solid radicactive waste is treated, packaged, stored, wapspocted, and disposed.

Radiclogical operations generating radioactive waste shatl be designed and developed 4o promote misinuzation
and penat segregation, monitosing, treatmemt, stormge, and disposal [DOE 5820.24).

Radicactive wazte minimizaticn goals and practices shall be developed and implemented [DOE 5320.2A].

442 Waste Minimization

A radioactive wagte minimization programn shal! be in effsct o neduce the geneaticn of radicactive waste and sposad
of contamination from contaminaden, high contamination, or virborne radicactivity arsas Jse¢ DOE 5820.2A]. The
following practices should be evaluated and institated as appropriate to support waste minimization:

1.

10.

Resirict nuaterial entering radiological buffer areas and other areas surrounding radiclogical areas o that needed
for performance of work.

Restrict quantities of hazardows materials, such as paimts, solvents, chemicalz, cleapers, and fuels, entering
radiclogical buffer areac and other areas surrounding radiclogical areas and implement measures 1o prevent
inadvertent radioastive contarmination of these matenals.

Substitate recyclable or bumable iketns in plase of disposable ones and rense equipment, chemicals, solvents, and
cleapers when practical.

Select consumable waterials such as protective coverings and clothing that are compatible with waste-processing
systeros, volume reduction, and wasts form acceptance critoria

Reserve an assartment of teols peimarily for use in contarmimation, high contammation, or altborne radicactivity
areas. Tooks should be maintained m » designated storage or distribution area or 3 contsminaled tool crib.
Controts should be established for too] issugnee and use.

Survey potenmially contanvinated maverial from cadiclogical arcas to separate unconlannoated fiom comaminaled
materials.

Segrigate krivwmn uotontoanated from potentially contaminated wasts,
Segregate rensable iteme, such as projective clothing, respiratars, and tools, at the step-ofYf pad.
Minimize the number and size of radicactive materiel arcas.

Emphesizs: training in wastes reduction philosophies, techniques, and improved methods.

413




DHE-STD-1098-99

Rudiviogical Control
Radicactive Materials

443 Mixed Wasie

Fequirements specified in the Resource Conservation and Fecovery Act and Taxic Substances Control Act apply to
waste that contains bath radisactve and hazardous raatenals.

1. Techrical and administrative contyols should be established to mintmize the volume of mixed waste pensrated and
the amount of radipactivity in such waste. Volume reduction methods include process ophimization, materials
substinnioe, and new technology development.

Materials suspeetzd of beingmixed waste shouid be identified and segregaied as 5000 23 practical in the generating
pracess (2 aveid combining mixed waste with other waste forms.
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PART 5 Control of Radioactive Liquids and Airborne Radivactivity

451 Minimizution and Control of Radioactive Liguid Wastes

DOE 5820.24 provides criteria for minimizing the generation of radinective liquid wasts,
452 Control of Radipactive Drains

Radicactive drain systems are designad 10 transport radicactive Liquids. lmproper vae may canse an environmenial
teleana,

1. Radioaclive drain systerns should not discharpe to the enviconment nor be used for the disposal of non-radioactive
liquids.

2.  Existing radicective deains should be evaluated bo eosurs the following:

Werification of the existing radicactive drain pipmg configuration

Installation of Aow-indicating devices in leak-off lines

Lize of plugs to prevent non-radinactive inpar

Consideration of altemnative work controls before systems: are drained for maintenasce
Conirols prohibiting voanrthorized use of drains.

sEn o

3. Modifications to the design or operation of existing radioactive diain systzmns should be conteolled o inchade:

a  Desgign considerations that prevent non-radicective dmin conhnections inte radicactive drains

k. Frocedural and design controls ta prevent cross-connections of radioactive draing with noo-radicacnve
Systems

¢. Mamagement review of subsequent changes (o the design of radioactive dmin sysiems or dicactive drain
contrels

d. Mapagement controls to restrict the introduction of hazardous wastes into radioactive drain systems.

453 Cantrol of Alvberne Radicactivity

1.  Theradiological control ograization should be notified wiven cogineering controls thai prevent worker exposmrs
to aithome radioactivity, such as barriers, gloveboxes. and glovebags, are compromised. An evalwation should
be made of continving operations with compromised engineering controls. The use of respiratory protection
cantinue activities under these conditions is discouraged. Inplementation of shon-term enginesring modifications
that provide 2 commensurmts level of worksr protection is the prefered altemative,

2. Preventive maiotenance and suwrveillance procedures should be 2stablished o ensure sgquipment controls are
waintained in an operable condition for containment of aichorne radicactivity.

415
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PART & Sapport Activities

461 Control amd Monitering of Personal Protective Equipmacnt and Clothing

1.

Except for disposable, single use mems, protettive clothing designated for radiological contrcl uze should be
specifically identified by color, symbol, or appropriate labeling,

2. Foolective clothing designated for mdiological control use shouid not be used for nom-radiokygical work.

3. Personal protective equipment and ¢lothing should oot be stored with peracoal street <lathing,

4. Cleaned persohal protective aquipment, such as face shields and respirators, thal comes into contact with the
wearer's face and company-issued clothing (other than protective clothing used for contamination control purposes)
thonld be surveyed prior to uge. Contaminatios levels chould be below Table 2-2 wetal contamination values prior
£ rause,

5. Lawndered protective clothing should be surveyed and showld mest the following critenia prior to reuse:

a.  Beta-gamena radioactivity legs than 10,000 dpm/1409 cm?
b, Aipharadicactivity less than 1,000 dpm/1 00 em? for transuranics and sther alpha emitters in the game Table
22 category, and less than 10,000 dpre ! 0dem® for wrnium

& Sites and facilities am cacourged 0 congnue sfforts to reduce contamination devels oo reusable personal
proigctive equipnsent and clothing,

462 Laupdry

l.  Clothing and equipment should be lanndered eccording to facilicy, color, type, and level of contamination.

2. Laundry sctivities should be performed using processes that copirol worker dose and minimize the volome of
waste penerate].

3. {lethingand equipment should be screened before launderning to segregats those that zre damaged, present special
handling problems, or require digposal.

4, Wasts steams thas contain soaps, detergents, solvents, ar other rmaerials which coukd interfere with processing
large-volume liquid waste streams should be segregated for separale processing,

5 Contractieg for fully licensed lanndry services should be considered.

6. Cleaced personal protective squipment and lauwndersd protactive clothing should be periodically inzpected

Clothing should be free of tears, separated seams, deteriorution, and damage, orrepaired in a manner that provides
the ariginal }evel of protection.
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463 Decontamination

3

Radiological work permits or techaical work documects should include provisions to control contamination at the
spurce to mirimize the amoun! of decontemination needed.

Woek preplanning should include consideration of the handling, teoporary storage, and decontamination of
muatzrials, tools, and equipment.

Decontamimalion activities should be contrelled to prevent the spread of contamination.

Water and steam ate the prefered decontarmination agents. Other clemming ageats should be selecied based upon
their effectiveness, hazardous properties, amount of waste peiwerated, and case of dispozal.

Facifity line management should be responsible for directing decontamination efforns.

464 Vacuuvn Cleanets and Portabile Alr-Handling Equipment

Improper use of vaceum cleanerz and portable air-handling equipment may result in the generation of airbems
radigactivity, removable contamination, or high dose rates.

Vatuum cleaners and porzble air-handiing equipment nsed in areas established to control removable surface
cootamination or ajrbome redicastivity (sxcept areas where only witvm is present) should be equipped with
High-Efficisncy Particuiate Ajr (HEPA) filiers. [ the mzterial to he vacwaned is wet coough to precluds
resuapension, theo HEPMA filters are not nscessary.

HEPA filters nsed in vacium cleaners apd portable ajr-handling equipment should mest the applicable efficiency
and construction requirements for the devices in which they are installed. The maximum Bow rate of the davice
should not exceed the flow rate arwhich the HEP A, filver wazs afficiency tested. In addition, the devics should be
leak tested prioc to inikial use, when units have undergone any bype of service that may corppromise the inlegricy
of the HEPA, filter or its sealing surfaces, and annuzlly, Leak tesis are oonducted by injecting DOP of oquivalent
perozels Mo the inlet of the device and measuring the DHOP concentration it the inlet and outlet of the device.
Mainwenance and testing should be conducted in aprordance with the emufacturer™s nstruclions of site-specific
procednres that meet the manmfaciurer’s minimum requirements.

Appropriate standards for systam design, constructson, maintenance, and testing ase provided in ASME N509 and
N5 1G, and ASME AG-1, Code on Muciesr Adr and Gas Tezatipent Several of the DOE 3024 series Technical
Stapdards (e g., DOE-STD-3020, 3022, M125, & W26} provide additional information applicable to HEPA-filtered
syitems.

Vacuurn cleaners used for radiological work sheutd be:

Mearked and tabeled in accordance with Aricle 412

Conirolled by writien wark asthocizetions

Comrolled 1o prevent uracthorized use

Desigived 1o ensure HEPA filier integmity wider conditions of wse

Construgied and contralled to preventanauthorized or secidental access to the inner surfaces of the vacuum

fRp TR
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3.

Radiation and contaminaticn surveys should be performed periedically for vacuum cleapers in use and labels on
these units shouid be updaisd. The frequency of radiation surveys should depend on the specific use of the
Vacuum cleaner.

Airbome radioactivity levels should be monitored when a vaouum ¢iearer is used in 2 high contansnation ares.

A nuclear eafety review thould be performead and documented prigr 1o the use of a vacuum elzaner foe fissile
material.
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Appendix 4A

Values for Establishing Sealed Radioactive Source Aceoimtability and

Rastloactlve Muterial Posting and Labeling Reguirements

Ac-Z27 1 5EHM Cl-36 £HE+)5 Qo038 STEHZ
| Ag-105 2. 1E+06 Cra-241 6.8E+04 H-3 1.6E+08
| Ag-108m 1.8E+01 Cm.242 $ RE+H)2 Hf-172 3.1E+04
| Ag-110m 2 2E+01 C-243 33401 HE-175 1.8E+06

Al-26 1.6E+01 Cm-244 4.0B+0} Hf-178m 4.1E+03

Arn-241 23F+)] Cri-245 2.2E:+0] Hf-181 3.5E+02

Amv242m 2.4E+01 Crn-246 2.2EH)] Hi-182 3.0E-+03

Amn-243 2 3E401 Cm-247 2 4B+ Hg-194 3 5E+04

A3 54E+32 Crn-248 £.0E+HN He-203 4 9E+H)2

Au-195 4 8E-+H02 Cr-250 L1E+00 Ho-166m_ 2.2E+01

Ba-113 5 3E+D] Co-56 4.0E+0] 1-125 3.5E+02

Be-10 2.8E+04 Co-57 2. 3E+02 1-129 1.8E+2

Be-¥ 3.2E+03 Ca-58 1 4B+02 ln-114m 7.3E+(2

Bi-207 1.7E+01 Co-60 1.5E+0] Ir-192 1.4E+02

Bi-208 1.58-+01 Cs-134 2.7EH)) Ir-192m 2.6E+04

Bi-210m 1.3E+03 Cs-135 2.2E+06 Ir-194m 2.76+01

Bk-247 1.7E+01 Cs-137 §.0E+0] K-40 2.8E+02

Bk-249 72E+03 Dy-159 4.1 E-+06 La-137 L1EHDS

C-14 4.8E406 Es-254 6.3E+0) Lu-173 4 4E+)3

Ca-41 7 AE+06 Ee-255 4.6EHM Lu-174 2.5E+H)5

Ca-d5 1 5E+HG Ev-143 TOEHYS Lu-174m 3.9EHIS

Cd-109 1.6E+02 Eu-149 5.3E+06 Lu-177m 5,36+

Cd-113m 6_5E+H)3 Ey-]52 3 1E+0i Md-258 6.0E+)2

Cd-115m 1.0F+04 Fu-154 3.1E+0] Mn-53 2.0E+H)7

Ce-139 24E42 Eu-155 3.7E+H02 Mn-54 §.5E+01

Ce-14] 24E+03 Fe-35 3.78H06 Mo-93 1.7E+0]

Ce-144 1.5E+03 Fe-5% 2.0B+02 Ma-22 1.9E-+0]

Cf-248 2.0E+02 Fe-50 1.3E+04 Nb-01 1.OE+D)

Cf-249 1.7E+0] Frm-257 4.3EH2 Nb-3im 3.6E+H02

CF:250 3.3E+0] Gd-146 2.65+05 NE-92 L3E+H]

Cf-251 1.7E+01 Gid-148 3.0E+01 Nb-93m 4 4EH2

Cf-252 6.4E+0] Gd-15i 1.1 E+06 W04 2 3E+01

Cf-254 3AE+)] Gd-153 2.1E+02 N5 3.4E+32

Ni-59 7.5E+D6 Re-184 2.6E+H)2 Te-97m 3.6E+02

Np-235 1.2FH2 Re-184m 1.SE+)2 Tc-98 2.55+01

Np-236 2.2F+01 Re-18%6m 2 §E+05 Tc-29 6 3E+D6
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Acth‘iﬂ ECI!

Nuchida Actvity(pCi Muoclide AcHivi Naclide

L.9E+H)]

Rh-101

2.5E+05

Te-121m

|9E+HI2

1 4E+H(12

Bh-102

3. 3B+

Te=-123m

1. 3EH2

1 SEHM

Eh-102m

211 E+05

Te-125m

4 4E+H02

7. 83E+00

Bu-103

4 4E+H2

Te-12Tm

8.0E-+{2

LOEHDS

Bu-106

2.1E+

Te-129m

2.3EHE

9.1E+H)]

5-33

4 GF+ 06

Th-238

2.9EH01

5.2E+01

Sb-124

O 1E+)1

Th-222

4_7E+(0

1EE+)5

3b-125

6.3E+01

Th-234

3. 1E+0]

L.IEHI2

So-4b

6.2E+(1

Th-232

8. |+

2.9E+)1]

5e-75

64E+01

Ti=&4

1 6EH)2

2.0E+02

S5a-70

1 . BE-+HN

Tt 204

1 ZE+04

4.5E+01

532

9.9EH)3

Tro-170)

8 4E-H03

2 5E+D5

Sm-145

2.1EH07

Tm-171

2.3E+0

1L1E+)?

Sm-1d4

1.2EH02

L2372

1.5E+01

H.3EH13

Sm-151

1 SEHI5

1233

TAE+1]

1.1E+(33

3n-113

1.IE+(02

1I-234

1.5E+Q1

4 4E+07

So-11%m

3.JEHR

J-235

4. 7EH11

6.9E+D1

So-121m

8. FE+}S

L-236

8.0E+}

33E+H02

Sn-123

1.3E+H4

L)-238

3.4E+H}]

2 5E+01

Sn-126

LEE+()2

V49

2.5E+07

2.3+

Br-85

1.2E+D2

W-131

L1E+}3

2.36+HH

&r-39

2AE+03

W-185

3.9E+H6

13E+03

Sr-00

7. TEH)3

W-158

6.4 E-H%

2 4E+01

Ta-170

1.3EHG

Y-8

3 4E-+H0}

2.5E+01

Ta-182

7.3EH]

¥-21

5.0F-+HM

1.2E+03

Th-137

2 3B+

Y163

4. 3E+H12

2. 1E+03

Th-158

3 9EHM

Zn-G5

1.1 E+02

Rls-£1

9.26+01

Th-140

1.2E+{2

Zr-88

1 2E02

Rb-84

20EH2

Te-85m

1LIEH2

2r-83

A EEHM

Re-183

24E+02

T3

8. 1E:+01

2555

2.0E+02

MNiotas:

The value for any aipha etnitting nuclide not listad above and for mixtures of unknowe atpha emitters is 10 pCi

[sex 835, Appendix E].

The value for any non-alpha emiitting nuclide and for mixtures of thess nuclides of vnkaown composition is 10

wCi [see B33, Appendix E].

When the radioactive material consists of a mixtare of known gquantities of Listed nuclides, determine the value
by sumining the fractions of the quantity of each radionuclide divided by the accountability value for that puclide.

[f 1he sum of the fraslions extceeds amity (1), the value has been exceedad [see 835, Appendix E].
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PART 1 External Dogimetry

511 General Proviions

1.

Fersonpel dosimetry shall be provided to and used by individuals as follows:

a.  Radilogical workers who ars expected o receive from external sourcss an effectivs dose equivalent of 109
milliveo or moce it & year o 8 dose equivalent o the extremities, lens of the ¢ye, or skin of 10 percent of
mors of the comesponding limits specified in Table 2-1 Jseo 835.402(a}(1}]

b, Declursd progmant workers whi aré expected 1o teceive from external sources a dose equivalent of 50
milliramn o more to the ambayo/fenis during the gesttion period [see 835 402(a)(2}]

c.  Occupationally exposed minors likely 1o receive from external sources an exposure 1o #xeess of 30 miallirem
[see 835.402(a)(2}}

d  Members of the public wha enter the coatrolled area amd are likely to receive & annuat extsznal dsep dose
squivalent of 50 millizem o wors in & year [s=¢ 835.402((a)4)]

¢  Iodividuals entering @ high or very high cadiation arca [see 835.402(aX5)).

MNeatron dosimetry shall be provided when an individual is Jikely to exceed any of tbe criteriz provided in Article
511.1 from newirons [see §35.401{(bKY) and £35.402(a and b)].

Dosimmeters should be issued only o individuals knowledgesble of their proper use apd wom ooly by (eose 1o
whom the dosimeters were issued.

To minimize the number of individuals in the dosimetry program, DOE discourages the lssuance of dosimeters
1o individuals ¢ther than those entering areas where there is 2 likeliiood of éctsmal sxposurs in excess of the
monitoring thresholds estzblished in Article 5111, Although isseing dosimeters & individoals who ane not
occupationally exposed to radiation can appear ko be 8 conservlive practice, it creates the impression thay the
wearers are occupationadly exposed to radiation. Implementation of an vneecessarnly broad dosimery program
is not an accepable substitute for developmeni of a comprebensive workplace monikeing progran.

Individuals should ceturn dosimeters for processing as scheduled or upon request, mnd should be restocted by line
tnanagerneat from continusd radiological wodk until dasimststs are returned.

Individuzls should wear their prinary dositoeters on the chesl area, on of betwesn the waist and the oeck, or in
the mammer prescribed by radiological control procedures or work authorizations.

Fibn: dosimoeters showld ot be worn or 1aken off-site unless specifically authocized by the radiological coatrol
meansger or designee.

DOE dizcourzges the practice of taking thermoluminescent dosimetars {TLDs) off-zite.
Individzals should oot wear dogirneters issyed by their resident facilities while being monilored by 2 dosimeter

at another facility unless authorized by the radiological contro] mmnager of designes. Individuals should o
capose thear dosimeters o stourity X-ray devices, excessive heal, or medical sources of radiation.
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10. An individual whose dosimeter is lost, damaged, or contaminated should place work in & safe condition,

immediately exit the area, and reportthe occuzence 1o the radlolognml contrel grganizaton. The individual should
b restricied from entry into radiclogical aress until a review has been conducted and management has apprived

reentry.

512 Technieal Provisiens for External Dosimetry

1

Extzmal dosimetry programs shall be adequate 1o demonsirate compliance with the Table 2-1 limits [se= 19 CFR.
835.402(1)]. E:atemal dosimewry programs ignplemented to meet the requirements of Article 511.1 shall be:

2. Accredited by the DOE Laboratory Accreditation Program for Personnel Dosimetry (DOELAP) [gee
835402(bX1}]; or

k. Excepted from accreditation by he DOELAF Program Esee 535 402MMK 1] or

. Oiberanse approved by the Assistant Secretary for Envirenment, Safety and Health [See §35.4002{03(23].

DOE-STD-1095-35 specifies the requirements for accreditation of perseome] sxtemal dosimetry oonitoring
programs by DOELAP. A technical basis document should be developed and maintained for the external
dosimetry program. Personmel external dosimeters inglude, but are not limited v, TLDs, track esch dogirmelers,
fiimn hadges, md newtron sensttive film.

The technical basis document showld also address dosimeeters monitoriog radiationouiside the scope ot DOELAP,
such as dosimedry assoctarted with high-snerry accelerators and sxiremity dosimeters,

Facilities should participats io intgr-compearison stadies for sxtecnal dosimetry programs.

Multiphe dosimeters shonld baissuad to indniduals 10 a82e55 deep dose equivalent in non-uniform radiation fislds.
Mon-unifsem radiation fislde exizt when the dose to a portion of the whole body will excesd the doze to the
primary dosimster by more than 50 percent and the snticipated whole body dose is gresiar than 100 millivem
When the radiation field i3 well chamcterized and the worker's prizn@ticn is known, relocation of the primary
dosimeter is permitied in lizn of issuance of multiple dosimeters, Under suchconditions, the individual’s dosimeter
should be relocated to the portion of the whele body likely &2 receive the highest dose, Dosimeter relocation
should be conducted in confarmance with feetlity procedures or specific wordk authorizations, such as RWPs. The
technical basis docurenk should deseribe the methodology used in determining the dase of record when multiple
dosimelers are wsed and when dosimeters are relocaied,

4 dose assessmment shiuld be performed for each instance of 2 lost, damaged, or contaminzted personnek dosimeter.

Monitering programs implementsd at the discretion of the conmacter (L., for personoel monitoring dhet is oot
required by Article 511.1) need not be accredited under the DHOELAP Program.  Programs inplemented outside
the scope: of the DOEL AP Program shauld jnclude:

3.  Docvmented assessment of sach individual's povential occupational dose 1o support the decigion fo operate
oatside the DOELAF Program. Such assessments should be based upon farility design reviews, the resulis
of a comprehessive workplace monitoring program, mmd, if available, the results of previons individual
menitoring resnlts.

Comprehensive routine surveys of areas that may be entered by these individuals to ensure that individual
doses are not likely to excesd the Anticle 511.1 monitering thresholds.




DOE-STD-1H198-99
Kaidiological Control

Radiological Health Suppore Qperations Juby 1954

513 Pockst and Electronie Dosimeters

Pocket and £lectronic dosimeters ars supplemental dosimeters that provide real-time indication of expostice to tadiation
and assist in mainlaining perscnnel doses less than administrative contro] levels,

1

71-

Individuals entering a high radistion or wery high mdiation ar#a shall be moniwced by 2 supplemental dosimeser
or otber tnezns (. 2., say-time wacking) capable of providing an estimate of the individual s deep dose equivalent
duzing the cotry (ses Arcicle 334 for soiry requirsments) [see 835.502(a){(2)]. Supplemental dosimeters should
also be issued when planned activities could cause an mdividual te excoed 50 millrens or 10 percent of a facility
admmistrtive conleal level from external gamma radiation 1o 1 wock day, whichever is grester, of when required
by a radiclogical work permit  Pocket dosimeters should be selected with v fowest range applicable (typically
D-200 mi) for anticipated persoonel expasures,

Supplemenial dosimetars should be worn sipulianeously with the primary dosimetsr and located in acoordance
with Article 311.4.

Supplemental dosimeters should be read periodically while in uge and should not be aliowed to gxceed 75 percent
of full zeele.

Work avthorized by written autfiorization should be stopped when supplemental dosimeler readings indicate iotal
dose or rete of exposurs substamiatly greater then planwed. The radiological conirol organization should be
consuited prio? o continuation of wosk.

The snergy dependence and radiation sensitivity of supplementzl dosimeters, particalarly v low-energy bata and
neutron radistion, should be considered in determining their applicability.

DOE encourapes the use of elecironic dosimeters for entry inte bigh radiation areas or when planmed doses greater
than 100 millizern in 1 work day are expected. An electronic dosimeter provides an eady waming of slevated
exposure through the use of alarm set points ot specified dose rates or mtegrated doses.

When the dose results from the pockst or clectronic dosinmeters differ by more than 50 percent from the primary
dosimeter result and the primary dosimeter reavlt is greater than 100 millirers, an investigation should be inibiated
to explzin the difference.

514 Area Monitoring Dsimeters

Establishment and maintenance of a comprehensive arts monitoring propram can minimize the owmber of areas
requiring the issusnce of personnel dosiroeters and dernonstrate that deses oulzide radiclogicsl arces are negligible.

Minimizing the sumber of petaonnel dosimeters issued saves in the costs of oporating the dosimetry program and
reduces costs agsociated wikh paintaining personnel with enhanced taining and qualifications.

1.

Area owmitoring dosimeters should be used to record and document radiation kevels in rutinely ocoupied ardas
ailjncent (o areas wheee diation or operations with radiation exist. This neonitoring provision does not apply
when the radiation arises solely from low-energy beta sources {2.g., Carbon-14 or aitum).

Area monitoring dosimeter results should be used to support dosimetry investigations whore individuals express
sencems about their work esvizonments and exposurt b jomzing radiation.
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3,

Arcamoenitoring desimeters should be ugad in controllad areag to supplement existing monitoring programs and
te provide data in e event of an emergency.

515 Nuncear Accident Doslmerers

L.

Facilities that poszess fissile materizls in sufficient quantities to oreatg a eritical mazs such that the potential exists
for excessive exposurs of individuals in an accident shall provide nuclear accident dosimetry o affected
individuals [see 835,130 (a)].

Thie nuclear accident dosimetry system shall inclnde the following:

a Amethodio conduct inital seresning of potentially exposed individuals o ddentify those who have receivad
sigrificant doses [see 835 1304(kX1}]

b, Egquipment and methods sufficient 1o apalyze appropriste biological sampies [see £35.1304(h)(2)] and
dogimeters

c. A sysiem of fixed nuckear accident dosimeter units [z2e 835.1304(5)(3)] capable of measuting ihe sstimated
neulron dose and approximate osiron gpasium

d. Personoel nuclear accident dosimesters [ses 835.1304(034)] .

The fixed dozitneters discussed above showld:

a.  Becapable af determining the neutron dose from 10 rads to approximatety 10,000 rads with an eccomey of
= 25%

b, Eecspable of measuring fission gaypuma radtation from L0 rads to approximately 10,000 mds in the presence
of newron adiadon with an zccurscy of approximately £ 25%,

Personnel nuclear accident dosimeters should be capable of measuring an absorbed dose in or on a phantom from
10 tads to approximately 1,000 rads wilh an socurasy of + 25%.

An analysis of the fixed dosimelry system nesds should be doczmented and should consider such factors ag the
padure oF operatioos, smciucal desigo of the facility, area accessibilivy, mamber of dosimeters and their location,
aod the effect of intervening shiclding. The analysiz should be reeveluated as necessary to snsure facility
modifications do pot impair the capebilities of the fixed desimetry system
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PART 2 Internal Dosimetry

521 General Provisions

1.

The foltowing individezals shall participate in an internal dosimetry program:

a,  Radiclogical workers who are Tikely 1o reccive a commitied effective dose equivalent of 100 millirem or mons
from all radionuclide intales in & year [see 535 402{c} 1}]

b Declared pregnant warkers likely to teceive intakes cesulting in 2 doss equivalent o the sobrye/fetus of 50
millirem ot mare during the gestation peniod [see 835.402{e¥2))

¢.  Occupationally exposed minors likely to receive o comrmitted affective dose equivaient in excess of 50
millirem from alf radionuclide intaices in a yezr [ses B35, 4023{(cK3)].

4 Membersaf the pobilicwho sne a controlled area and are likely 4o recaive an itake resulting in s copnited
effective dost equivalent exceeding 50 millirem in a year [ses §35.402(c)(4)].

The sstimation of internal dose shall be Hasad on bivaszay dats cather than air cobeentration valuss unless one of
the followmg condilions exists [zee 8315.200b)):

8  bioassay data are unkvailable

b bicassay data are inadeqnate

¢ internal dose estimates based on representative air conceniranon valwes are demonstrated 1o e as or mare
acourate.

Individuals should panticipate in fallow-np hioassay monitoring when thair routine bisassay rsults indicats an
intake in the current year with 4 commitied effective dose squivalent of 100 mllirem or moce,

Iodividuals whose routins dulles may involve exposire 6 aurface of airboime contaminaetion of & radicouclides
ceedily absorbed through the skon, such as totum, should be conndered For participation io the bicassay program.,

The bicassay program should establish approprizis fraquencies for the collection of bioassay samples, such as
vrine or fecal samplées, and parhicipation in bicassay monitoring, such ac whole body or lung counting. [ndividuals
chould partcipate at the frequency required fy the bioageay program.

Individuzls should be notified prompely of pogitive bipassay results and the results of dose assessments and
subsequent refiosoents. Dose sasessmant resuls shall be provided in emis of em or millicesn [see 835,200}, doss
term definitions, and §35.4).

£22 Technical Provisions for Internal Docinoetyy

1.

All binasssy programs implemented t demonstrate compliance with Article 521.1 shall be:

& Accredited by the DOE Laboratory Accreditaton Program for Bioasay Frogmms [see 335.402(d¥13); or
b Excepisd from sccreditation by the DOELAP Progmrn [see 225, 403dK1)); o

c.  Otherwise approved by the Assistant Secretary for Environment, Safoty and Health [see $35.402(d}2)].

Compliance with the requirements for bioassay program acereditation shall be achisved no later than Javuary 1,
2002 [52¢ 835.10L(1)].

A technical basis document should be developed for the imemal dosimetry program.
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3

Baselin: bivassay monitoring of individuals wio are likely to receive intakes resulting io a cornmitted effective
dose equivalent greater than 100 millirem in 2 year should be conducted before they begin work that may expose
them b internal radiation exposurs,

Foutine bioassay monitoring methods and frsquencies should be egiablished for individusls who are likely to
receive intakes resulting in a committed effective dose equivalent graater than 100 millirem in 2 year, The
technicel basis for fhe methods and frequency of bioassay mopitaring shoueld be docummented.

Managerment should require termination bicassay maoitoring when an individual whe participated in the biogssay
program termninates employment or concludes work invelving the potential for internal exposwre. The namber of
persen: Failing to achieve this monitoring should be réviewed periodically and should be used to determioe
wheiker farther efforts to get cooperation are warranied.

Bicassay analyses should also be performed when any of the following occurs:

a.  Fachal or nasal contamination is detected that indicates a potential for internal contamination excesding any
nwritoring threshold cstablished in Article 521

b. Airbomne moniloring indicates the potential for intakes exceeding 10 milliem cormmitted sffective dose
equivalent

c.  ipon dirgction of the radinlogical control erggmization when an infake is suspected.

Levels of intakes thal warrant the consideration of mediczl interventon should be established for site-specific
radionuclides., The effectivencss of medical intrvention, such as blocking or chelating agents, should be
docurmnented using bloassay results,

A preliminary assessment of any intakes detected should be conductad prios 1o permitting an employae to retum
to radiological wioale

Tntermal dosimetry program persoons] should ws= radionuclice standgards from or raceable vo the Mational Tnstizme
of Standards and Technology {NIST).

[ntemal dosimetry program personne] should panticipate in the condast of inter-compariscn studiss and should use
the "DOE Phantom Library."

. Bioassay programs implemented at the discretion of the centractor {ie., for personnel monitoriog that is not

required by Articke 521.17% nesd pot be accradited under the DOELAF Program. Programs implermented owside
the scope of the DOELAP Program should include:

a. Documented assessment of each individual's potentia] occupational exposurs o support the decision o
operate outiide the DOELAF Fregram.

b.  Comprebensive monitoring of the areas that may be sntered by these individualks to ensure that individual
doses are not Tikely to exceed the Article 521.1 monitoring thresholds.
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523 Technleal Provisions for Dose Assessment

Intzmpeetstions of bioaszay results and subsequent dose rssessments should include the following:

L.

2,

Characteristics of 1he radionuclide, such as chemical and physical form
Bioassay sesults and the individuals previous sxposurs history

Exposure infonnation, such as rouls of intaks and time and duration of exposure
Eiological models used for dosimetry of radionuclides

Mondels to estimate intake or deposition and 0 assess dose

Intra~departmental coordination between the radiclogical control erganization and the medical organization for
dozes that may require medical iprervenrton.

59
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FART 3 Respiratory Frotecdon Program

Respiratory protection equipruent includes respinasors with particulate or ghs-filtering canridges, supplicd 2ir respicniors,
self-contained breathing apparatus, and anline supplied-air suits end hoods.

31 Geperal Provisions

6

Use of respiratory proteciion shall be reduced to the miniomm practicable by implementing engineering conirols
and work practices to conlain radicactivity at the source [see 29 CFR 1910.134],

29 CFR 1910.134 establishes rmquirements for respiratory protection program that are applicabie to most DOE
fagilities, ANSL ZBE2 provides aceeptable detailed guidance fior implamentation of the respiratory pratection
peogram and associated raining of persoane].

Respirators shall be issued only to individuzls who are trained, Bieed, and medically qualified to wear the specific
type of respirator. Training and qualification testing shalk be perfored anoually [ses 25 CFR 19110.134 and ANS]
Z88.2).

Pasitive controls should be mamtained for the issug, use, and retush of respirators lo enswrs hat ooly qualified
tndividuals wear respirstors.

2% CFR.13149.1 34 mandztes thal breathing aic meet the specifications of ANSI/CGA G-7.1 Grade Dbreathing air.
Compressed] air supplied to respiratocs shall be rested quarterly. Compressors shall be of the breathing zir type
and shall not allow oil or ather chemicals and fumes to enter the breathing atr supply. Special artention shall be
focused on the location of compressor air supply intakes and oo cross-connections 1o other compreszed gas systems
to prevent contamination [see 28 CFR 19106.134).

Facility safety analvses should nor takie credit for the use of respiratory protection for romtine work involving
potential exposure to airbome radicactive materials,

532 Medical Assessment

Each prospective regpirator wearer shall have & medical assessment prior to being fit-tested. The medical assessment
shall determine if an smiployee's medical condition precludes the use of respirators and should fpllow the guidance in
ANSEI Z83.6 on frequency and content of the exarnination [3ee 20 CFR 1910.134 and AMSI Z£85.2). The ability ofan
employes o accermiwkiate the addinonal siress placed on the bady when working in a respirator iz pars of this
ascessment

533 Use of Respiratory Protection

The uis of respinatory protection devices can impair worker mobility and vision and canse werker discomfortand stress.
For these reazons, the igrue and use of respiratory protective davices mugt be controlbed,
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I Individusls using cespiratory protestion shali:

a.  Perform fitchecks of close-fiing respiratocs to ensure a proper seal before entering areas requiring respiraior
use

B¢ chan shaven in the arew of fit, if applicable

Use comective lenses, if oeeded, that are approved for cespirators

Be trained to leave the wotk area when expenioncing cespirator failare

Betraitved 16 remove theit ragpivators 1o aveid life-theentening situations when exiting an srea after respirator
failore [ses 29 CFR 1910.134 and AM3] Z83.2]).

L S

534 Heat Stress

Fleat stress may result from working in areas of high beal, humidity, and radiant heat; working in protective clathing;
and using respirmtors, parficularly where other protective equipment is required  Heat stress has ocourred at ambient
temperatures less than 20°F when multiple sets of anti-contamination clothing or plastic suits were in use or strenuous
work was required

1. The planning stages for work in hot environments should address heat stress comtrols,

2. Job supervisors should inform their personpe] of heat stress precautions prior to wiork oo Jub assigrmenis in hot
enviccnmems, Mrecavtions that shoukd be considered during work that includes a high probability of heat streas
mciude;

Enginesring conlrals to moderstz the work area envitonment;

Appropriste work time limirs;

Use of protective clothing made of materials thar wick perspication away from the body,
Use of body cooling devices;

Provision of beverages at or near the work site, using appropriate contamination controls;
Belazation of protective clothing requirements.

b LU C A

3 Ifap individual beging o feel symnptoms of heat illeess, the individual shonld immediately notify the nearest co-
worker, 2xit the area, remove personal protective equipment, notify the supervisor, and rest in 2 cool area. Insuch
cases, medical assistance shauld be provided.

535 Half-Face Respirators

Half-face respirators have liited applications because of the dasign of the Facial seal erea. As aresult, their permitied
protection factoris bow. Full-face respirators are generally preferred over half-face respirators because of the significant
increass in protection offered with mivamal Joss of worker comfort

1. The use of half-face respitalors is permitied in situations where intakes of adicactive material will be low, such
as those resuling i a few millirem, and whers industoial and safety considerations warant, such as during the
operition of heavy equipmant.

2. Dnueto the limited protection afforded by half-face respivators, DOE discourages the use of half-fece respirstors
fior emsroancy evacnstion MIFPoses.




DOE-STD-1093-95
Radictugical Controld

Radiclogical Health Support Operativns

PART 4 Handling Radiologically Comtaminated Personnel

541 Skia Contamimation

Sugvey techniques should be establizhed to determine the extent of $kin conmmination.

When persoonel detect skin contamination, they should notify the radiological conirol orgznization.

The ¢xtent of skin comtammation should be determined prior to iaitiating decontamination procedurss.

Skin deconlarmination methads should be established for site-specific radionuslides. Skin abrasion should be
avoided during the decontaminalion process. Inirusive decontamination methods, such es tissus remaoval, reguire
medical astistince.

Lewvels of skin contammation that Tigge the oesd for dose assessments should be established for site-specific
radionuctides. These Ingger levels should aot exceed 100 millicern,

Individuals with skin contarnization that triggers the need for dose assessment should be informed of the initial
dose estimats to their skin as soon as practicabls, preferably prior to the and of their work day.

Individuals with zkin contamination for which dose assessment was oot perfivroed should be informed of the
naturs of the contaminalfon and an wper eslimate on the potential dose {such as less than 10 millicem) 25 5008
a3 practicabfe, preferably prioe w the snd of their wock day.

An assessioent of skin eaposure requires tims to conduct a detailed evaluation. Baquirements for assessmenls are
provided in Appendiz 2C. Promptly after completion, the results shauld be explained to the persons affected.

542 Contaminated Wounds

Emergency medical care should be admipistered immediately for injuries involving radicactive matgrials in
accordance with Matcnal Couscel on Radiation Protection and Measurements Repornt Mumber 65, Medical
treabment of injuries takes precedenes over mdialogical control considerations.

The: ireament of contaminated igjuries should inclide the following:

Tresiment of contaminated wonnds by mediczlly qualified personnel
Monitoring of wounds and associated bandages for contamination, incleding alphe emitters if applicable
Ideabfication of the radicouclides involved
Medical determination of the need for therapeutic intervention such a3 blecking or chelating agents
Initiation of appropriate bipastay monitoring
Datermrination «f need for work résnctions.

An injured individual should be counssled prompily on the medical and radiclogical implications resulting from

contaminated wounds that reselt in intzmal doses greater than 2 percent of the Table 2-] limits. The counseling
should be performed by senior adiological contred and medical profesiomls,
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243 Handling Individials Exposed to Airborne Redicactivity

Potential intakes of radicactive material are indicated when individuels withour respiratory protection: are exposed o
airborme radicacEvity or when respiratory protection has been compromised. [f intakes of mdicactive material are
indicated which could result in an individual receiving a committed affective dose equivaieont greater than 100 millirem,
the following actions skovld be taken:

1. Idendfy individeals potentialty exposed to girborns radinactivity

2. Obtain nasal smears for guali@tive indication of intakes where appropriate

3 Apalyze ajr samples 1o determing airborne concenirations where appropriate

4.  Determine duration of patential sxposure 10 airbome radicactivity
5. Perform bicazsay appropriate for the type and quantity of radicouclides involved

6. Evaluate dose prioy o permitting the worker to return 10 radiological work,

5-13
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PART % Radiological Monitoring

251 General Proviswas

Warkplace monitoring provides a basis for posting and labeling, development of RWPs and other work authorizations,
implementation of ALARA measures, issuance of individual mooitoring devices, and verification of the efficacy of
design mezsures and epginecring controls. Dewelopment of a workplacs monitoring program sufficient o meer the
pravisions of tis chapter should includs consileation of these factors 10 ensure the adequacy of the program.

1. Radiclogical monitoringof radiation sxpasure levels, contarmination, and aichome radioactivity shadl be conducted
T

Characterize woriplace conditions and detect changes in those conditions [see 835401223 & (3)]
Verify the effectiveness of physical design feamres and engineering and process controls [see 835, 401(2)(3]]
Demcnsiraie regulatory compliapcs [ses 835.400(a) 1]

Detect e gradusl buildup of mdioactive material io the workplacs [ses 835.401(ad4)]

Identify and control potential sources of parsonoel exposure [ses 835401(aN6)]

Determine exposure rates during each eairy to 2 high or very high radiation area [zee 825.502()1)].

Monitoring shall be performed only by individuals wiho have the appropriate education, training, and skills [ses
835.103]. The insmumenis used shalil be [see 835 401(p}]:

a. Penodically snaintained aod celibrated

b Appropriatz for the types, levels, and ensrgiss of tadiation to be detected
c.  Apprepriate for exigting environmentz| conditions

d.  Routinely tested for operability.

Monitoriog for radiation, contaminztion, and airbome radfosctive materials should be performoed as specified in
technical work documents and sadiological work permils.

The radiclogical control organization should pecform and document & weview of the adequacy of sampling and
mnitoning programs as patt of any facility or aperational changss affecting radiological control. 1n the absence
of such changes, a review should be conducted annually,

Instruments used to perfoam radiation moaitoriog should be performancescheciced daily or, if not chexked within
the past 24 hours, prior to operation. When performance checks are not within 220 percent of dhe expected value,
the insturnent shonld be taken ouf of service. When performance checks are not feasible, suchas with insinopents
wsed 10 WEASUIE neutions or titinm, compensatory actions should be established W0 ensure proper instrumment

pectormancs.

Monitoring of radiclogical conditions should include a sufficient number of survey points 1o characterize the
radiation present and 1o verify boundaries,

Moritoring should be performed before, during, and ar the completion of work that bas the potential for cavsing
changes in levels of radiation and mdicactivity.

Monitering frequencies should be established based on potential radiological conditions, probability of change
in conditions, and arwa secupancy faetors,
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1.

12.

Monitoring results should be reviewsd by the cognizant tadisiogical contrel supatviser to ensute that all requirad
surveys have been performedt and thal the documentstion is pccurate and compleie.

Besults of current surveys or survey maps should be conspicoously posted o inform persenne! of the mdiological
conditjons.

Survey results should be made available to line raanegement and vsed in suppen of pre- and post-job svalaations,
preparation or selection of appropriate radiological work permits, ALARA preplanning, contamination control,
and management of radiological control aperations.

Monitoring daka in #ach building or area shouid be corapiled and reviewed at least quarierly. Changes or trends
should be noted and comreciive actions assigned.

$52 Radiadon Expoynre Monitoring

1.

In addition to the requirements of Article 551, routing radiation maritoring programe should be established 10
ensure that surveys are performed at a fraquency that is conzisient with the existing and potential bazards a0d
activities planned in theares. The following survey frequencies are suggested and should be modified as necessary
10 sngure anea harards ame adegquately chiracterized, baged upon facility-specific experience:

& Daily, m office space kocated 1o radiological buffer areas and offter arsas surrounding radiological arsas
where the poteatial exisis For extamal radiation sxposuors

Weelkly, in routinely occupied radiclagical boffer areas and eadiation areas

Weskly, for operating HEPA-filtered ventilation units

Weekly, for temporary radiation area boundaries to sosure that cadiation ateas do oot extstd beyond posted
boundares

Monihty, or wpon eniry, If entries are less frequent than mentkly, for radicactive material arcas

Manthly, for polentially contammated ducls, piping, and hoses in uae outside mdickogical facilitics,

oo

Thom

Radjation monitoring should include dose rate measurements of the peneral erea, dose rates at a distance of 30
cemtimeters from 2 source o surfaca of interest to evaluate potential whole body exposures, and dose rates on
cottaet with potenbal soureas of rediation whetrs B ks a potential for hande-on work or other direct coneact,

Blonitoring should be conducied whenever operations are being performed thal onighi result in individoals being
expased 10 small intsnse beams of tadiation, such as 1hoss generated by shiclded X-ray devices or dus 1o pemoval
or altetation of shieldiog, modification of shielding penetrations, or relocation of significant radiation sources
within shielded enclosures.

S-15
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4,

When radicactive material sxceediag a Type A quantity (a5 defined m 10 CER 71} is received, mdiation
monitoring of the received packages shall performed if:

4. Thepackapeis labeledin acoondance with the applicable trapsportation requirements (&g, Radioactive White
1 or Yellow ILor INL 1abel) [see 835 405(bX1)]: oc

b, The package haz been transported as low specific actvity matstial om an exclusive vehicle [ses
B35 40HDKZ)).

The external surfaces of all packapes received from wansportation should Be monitored o determming the external
radiztion level, unless the packaged materials are net capable of creating an external radiaben hazard {1.e, the packages
contains only materials that emit radiation of low penateating ability). Thege surveys are used o ensure compliance with
Depariment of Transportation regulations and applicable DHOE Osders and to identify sppropriate postings and aseess
control measures. These measures should be established 5 s00n & practcable after receipt.

5.

7.

Monitoring shall also be performed when 2 received package coolainiog greater than 2 Type A quantity of
radivactive material shinws svidence of degradation, such as packages thai are cnashed, wet, of damaged [see
£35.405(b)(2)).

Monnoring of received packages of radinactive material shall be performed as spon as practicable fallowing
receipd, bt oot Tater than eight hours following the begining of the working day following the receipt of the
packape [dee B35 205(d)].

See Articles 354 For sdditional provisions for redieactive malénal rmesipt

£33} Ares Radiation Momitors

In addition to (he requirernents and recommendstions of Aticle 551, ares mdiation moaitocs (not to include area
monitoring dosimeters discussed in Article 514) should be installed in frequently occupisd locations with te
potential for unexpecied increases in dose rates and in remeote locations whete thers is a peed for 1oca! indication
of dose rates pricr to personnel eniry.

Area radiation monitors should not be substituted for radiation exposures surveys in characterizing a workplace.,

The meed for and placement of arsa radiation monitors should be documented and assessed when changes to
facilities, Fyshems, ar equipimenl Socur.

In additon i the requirsments of Article 562, area rediation monitors shoukd be testad at least guarterly vo verify
awdible alarm system opatability and audibility under ambiem working conditions apd operability of visual alanms
when 30 equipped.

Ifinstalled instrumantation is rexowed from service for maintenance or ¢alibratian, 2 radiation maniloring program
providing similar dedsction capability showld be maintained, consistent with the polential forunexpecied increases
n radiation dose racs.

Where zn arca radiation menitor is incorporated inte a safety interogk system, the circuitny should be such tat
a Tailure of the monitor efther prevents snicy inte the area or prevenis operation of the radiation producing device,
If the cireuitry is required to ensurs compliance with the high radistion area access control requirements of 14 CFR
B35.502, then the cirouitry shall be fail-safe [see 325 502(b)].

=y [
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554 Contamination Monltoring

1. Inadditionto the vequirsments of Article 551, comtamination monitoring programs shoudd be established to enzure
that surveys are performed at 3 fequency that 15 consisbent with the existing and potential hazards and activities
planned in the area. The following survey frequencies ar suggesied and shouid be modifisd as necessacy to
snsure area hazacds are adequalsly charactierized, based upon facilin-specific experience:

a.  Prior to gensfer of equipment and material from one radiclogical buffer area established for contamination
contrel to snother, unless the materiat wat manilorsd immediately prior 1o this trangfer, such 22 apon removal
from a contamination arsa

b.  Prior o tranesfier of equipment and material from high contamimatiog areaz withio cadiolopical buffer areas
unless precautions sch as bagging or wrapping are taken priow o bransfer

¢ Daily, at sontamination area coniro! points, changs arcas, or step-off pads when in use, or per shift in high

use situabons

Daily, in 0ffice space located in adiclogical buffer arzas

Dizily, in lunch rooms or eaang areas near rxdiplogical buffer areas

Deaily in accesyible aress where operations are under way that are likely to producs hot particles

Weekly, tn rontinely occupied radiclogicsl buffer areas

Weekly, or upon eniry if entries are legs frequent, in contamination arsas and other areas where materials

having remvable contamination exceeding the Table 2-2 values are bandled or siored

Weekiy, or upon entry if emtries are less frequent, where contanunation area bounderies or postings ars

located

i-  During inicial cotey into e known o suspested contammeation arca, pericdicaily duriog wodk, at completion
of joh, or a5 specified in a radiclegical work pemeit

k. Momthly, ic and arpund areas of fowed contamination

1. After a Jeak or apill of radicactive materiaks,

=gl Bl L

-

2. Articles 421 and 422 provide requirements and guidancs for material release surveys.

3. When rdicsctive material is received (ather thar gaseous or special form materials), contrminaiion monitoring
of the received packages shall perfonned if

a. Thepaskage is labeled inaccordance with the applicable transporiationrequirements {e.g.. Radioactive White
[ of Yellow II or 11 [abel) [see 535 405(bX1; or

b. The package has been wwansponed as dow specific activity materinl oo an exclusive vehicle [see
33 405K

The external surfaces of all packages received from transporiation should be monitored te determine the sxtermal
contamrinzticn level, unless the packaged matzrials are not capabls of creating a contannnation hazard {j.e., the
packapges eontain only gacseous or special formy materizle). Theee surveys are uzed 1o epsure compliance with
Ereparment of Trangportation regulations and applicabls DOE Orders and to identify appropriate postings and
access contry] measures. These measures should be established as soon as praciicabls after mceipt,

4, Monitoring shall also be paformed when a received packape of mdicective material sbews evidence of
degradation, such as paclages that are crushed, wei, or damaged [see 835.405()(3}], unless the packages contain
only spacial form or gaseous radicastive material.

517
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3

Monitoring of received packages of radioactive matsrial shall be performed as soon as praclicable following
rectipt, bt pot later than sight bours following the beginning of e workiog day Rllowing the receipt of e
package free B35.405(d)).

Contamination surveys should incorporate techniques to detect bath removable and fived contamination.

Swipe surveys for removable contamination showld be recorded in urite of disinizgrations per minue per 100 cm?
(dpm'100 co®). For swipe surveys of small iiems covering less than 100 £, the results should be recorded in
units of dpm per area swiped. If conmamination levels exceed the range of the available count rate meters, the
swipes should be analyzed by holding an appropiiale exposure rate meter within ong hall inch and the results
should be recerded in units of millirad or rad per howr,

Large are2 wipes are eoccuragsd and should be used to supplement standard swipe tecimiques in areas generally
assumed not to be contaminated, such as entrances to radiclogical areas. 1f an evaluation indicates that an aren
wiped is coniaminated, = thorough contamination swipe survey should be performed.

Areas idensified as etther contaminated with, or having the powenizl for being conaminated with, highly
radicactive particles {"hot panticles™) should Be surveyed using special swips kechaigues o cotlect bot panticles,
such as tape ond largs arca wipes,

285 Airborne Radioactivity Monitoring

1.

o addition 1 the requirements of Articls 551, air monitocing programs should be established 10 ensure that
airfborme Adicactivity monitoring is performed at a frequency that i5 consistent with the existing and potential
hazards and activities planned in the area. Selection of air monitcring equipinent should be based on the specific
job being monitored. Alr monitering equipment includes portable and {ixed air sampling equipment and
Contineous ar monitors,

Ajr sampling equipment shall be used whers an indbadual is likely o eeceive an annoal exposore af 40 or more
Denived Ar Concentraiion (TrAC) howrs [see 835.403(a(1)]. This intake generally represents A committed
e{fective dose squivalent toan individual of approximztely 100 millirem. Samples shall also be taken as peoessary
to characitrize the hazard in areas where respiratory protection devices have been prescribed for protection againgt
zirborme radioouclides [see 835.403(a)(2)]. Alr sampies should be adequate 10 evalusts the concentrations of
girborne radicastive materials at the individozly work locabions.

Real-time (or continuous} air monitors are nsed 4o provide eardy waming to individusls of events thet conld lead
o substastial implanned exposures o aichormne cadicactivity. Such exposvres could result fron: o breakdown of
engineered contrids or impreper sstablishment of boundaries during work thaecreates airboroe radicactivity. Real-
time air oniocing as necessary o detectand provide waming of airborme radioactivity concenirations chat warrant
immediats action to terminate inhalation of aithoms radioactive matetial [soe 53540301

Ajr zmrpliog eguipreent should be positicoed to meaturs air concentrations to which individuals are exposed. 1F
this catinot be achisved, & program of personal breathing-zone air sampling should be mitiated.

Ajr monitoring equipment shzll be routinely calibrated and mainzined on an established frequency [see
835.401(b)]. Air moniterng equipment should be calibrated at least once each year. Contimuows air monitors
shouid be capable of mezguring | DAC when sveraged over & houts (8 DAC-hours) uoder laboralory conditions.
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6.

10

Real-time air monitoring equipment required by Asticks 5553 should hawe alarm capability and sufficient
senaitivity to alert individuals that inunediate action is necessary to mitimize or terminals inhalabion exposurss.

A technical bagis document should be developed for the airbome radicactivity monitoring program. The technical
basis docoment shoubd provide the basis for air moniter selection, piacement, and operation.

The proper operation of conliuous air moniloring squipment should be verified daily by performing an
operational check, Operational checks should include positive sir-flow indication, nop-zero response to
background activity, and internal chéck sources or 80 Hz slectronic checks when available. Real-time air
monitoring eguipment operation should be verified weekly by checking for instrament response wath a ¢heck
source or with ambient levelk of redon and thoron danghters.

Preliminary assessments of air samples unlizing figld survey wchnigess should be performed prompily upon
removal. In sitvations where backgrouwnd levels of radon and thoron daughters interfizre with evaluation of alpha
air samples, promgt field assessments may not be possible,

Air sample results thould be sveluated at quickly a¢ practicable for svalualion of the need for respiratory
protection, area evacuation (if necessary), worker intake, and worker relief from respirator uss.

5-1%
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561 Standardization

DOE sneourapes standardization on the uze of commercially-available radiological instrumentation.

562 Inspectlom, Calibratton, and Performance Tests

1

Radiological instruments shall be¢ used only w measure the mdiation for which their calibrations are valid [see
RI5.401{PK2)]. AMS] N323 provides appropriste comprehensive guidance for esablishing and gperating a
radiological ingtrumeniation celibration program. Calitbrations should uss Mational lnstwate of Standards and
Techogiogy (NIST) traceable sources,

Calibration procedores shauld be developed for each radiological insrument type and shouki inclode frequency
of calibration, pre-calibration requirereents, primary calibration requircments, pericdic performance test
requireents, cafibration record requirctnmts, ang Tainboancs reQuirtiknts.

All rediological monitoring instruments, including packet and electronic dosimeters and area rdiation monitors,

ghall be maintained and calibeated on an established frequency [zee 835,401 (b} 1 ). Cabtbration frequencies should

be determined in accordence with Natiomal Conference of Standards Laborateries Fecommended Practice RP-1,
Li t and Adj et of Calibration

The effects of environmerral conditions, including interfrring adiation, 0o an instrument shall be known prior
tg use [see 835.401{bX3)].

Operational tests should be usad ta assess instramentation designs that include alarms or that invalve a process
control. An opemtional teat should be developed to test all components involved in an alarm or trip function and

performed at least annually.

In unusual and Jimiled situations it may be necessary to wse an Instument in an epplication other than that
covisioped by the manufacturer. Special calibrtions should be performed for use of instrumentation oulsids
manufacturer’s specifications. The instrument should be adjusted, calibrated, and labeled to identify the special
conditions snd used only under the special condition: for which it was calibrated.

Measores shiould be implemented to smsure that mdividoaks using an insunent can werify ity calibration status.
Iestrumenys whose “as found™ readings indicate that the insument may have been used whils out of calibration

should be reported ta the radislogics]l controd orgamization. The radiological control organization should review
surveys performed with the instrument while it was out of calibration and consider the need foradditional surveys,

563 Maimtenince

1

2[

A program for preventive and corrective maipterance of radiological insoumemation should be established and
docymentsd

Preventive and corrective maintenance should be performad using componsnts and procedural recotrumendations
at least as stringent as thase specified by the manufacturer of the instrument.
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3. Radiologizal irstruments should underge calibration prior to use following any prevenlive or comective
maintenance ot any adjustanent that voids the previous calibration. A batery change is not normaliy congsidered
aintenance.

E6d4 Calibradon Facllltes

l.  Radiologi¢al monitoring instoument inspections, calibraticns, performaanes tests, calibration equipment selection,
and quality szsurance should be performed in accordance with the recommendalions of ANSIN323. Responsible
individuals ghould:

a. Locstzactivities ing manger wo conwol radigtion exposurs to operaling perscnnel and W personpe! in adfacent
areas

b. Mipimize sources of interference, such as hackscatier and nog-ignizing radiation, during the calibration of
instrurpentation apd correct for interferences az necessary

¢, Operate in aocordanes with the referenced standards

d. Generate records of in accordance with the referencad standards.

2. Fororganizations that do not possass or use iheir own calibration facitines, contracted catibration services should
be performed in accordancs wish the referenced standards.

321
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PART 1 Radinlogical Conteol Trainiog and Qualificatlon

&11 Purpose

This provisions of this chapeer ensure thal individuals are trained o work safely in and around radiological hazards and
10 mainmmin their individua! radiation exposws and the radiation expasures of others ALAR A, Triining provisions in
this chapter epply to individuals eaterg contralled areas at DOE sites and other individuals who are responsible for
developing and implememting radiological control measures.

&12 Stapdardization

10 CFR 833901 establishes requirements for radiation safety maining programs for mao classes of indiviguals:
17 individuals who are permitied unescorted access to cootrolled areas or ocoupationally exposed to radiation; and
2} individoals who are permilted unsscotted aooess to cadiologicsl arsas or perforn unescorkd assighments as &
mdiolopical worker. Within this Standard, these training progrars are refemred to as Gensral Employes Radiological
Training and Padiclogical Worker Training {I and IT), mspectively. In addition, 10 CFR 835103 establishes
requirements for the education, training, and skills of individuals whe are regpomeible for developing and implementing
measures necesany for snsuring compliance with 1§ CFR 835, DOE sponsored the development of core conrsaes and
traming materials and recommends the use of trese materiais to achieve comsistency in te level and gualiry of training
given Department-wide. To =sizblishing local training programs, DOE's core coursss should be utilized to the exent
practiczble 2nd supplernented with site-specific informmtion. Core course training material developed and maintained
by DOE Headquarters (EH) consists of lesson plans, viswgraphs, studeot handbooks, qualifeation siandapds, question
banks, and Program Management Cuides.

1. Radiation safety training programe are necessary to snsure complianes with 10CFR §35.%)1. Trainiog programs
for members of the peblic, senaral empioyees, and radiolopical workers stvould be developed consistent with Pans
2, 3, and & of this Chapter w ensur compliance with these rquirements. Addinosal training programs consistent
with those discussed with those discussed in Pacts 5 and 4 of this Chaptsr may be necessary to susure compliance
with the =ducation, training, and skills requirements of 10 CFR 835.103. Affected individuats may include, pat
ot be limited 10, managers, supervisors, techpical specialists, regsarchers, clarks, and engineers.

2. DOE'zcore course training material, supplemented by site-specific waining materizls, should be vsed i the extent
practicable t satisfy the training requiretisnts of both 10.CFR §35.901 and 10CFR £35.103, DOE has sponsoced
the development of standardized courses for:

Creacrad Employes Radiological Tmining

Radiological ‘Worker [ and Il Training

Radioiogical Coatrol Technician Training
Fediological Assesgor Training

Radiological Suvppor! Personnel Training
Fadiological Control Manual Training for Supervizors
Higher Level Training for Supervisors

Plurwaiwn Facility Trainicg

Radiclogical Training for Tritium Facilities
Radiological Safety Training for Acselerator Facilities
Erndialogicnl Safety Training for Elranium Facilities
ALARA Tmining for Technical Sapport Personnel
Radiclogical Safety Training for Radiation Producing Devices

Hrwr o sm s an o p
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Suceessful completion of the cutice core asademic componsnt of a DOE core course at one DOE site within the
past two years should be recognized by other DOE sites, Allowances wmy alao be mads for individuals whe heve
succeasfully completed other types of radiclagical contrel training. Documentation of previous tmining shonld
include the individuals name, date of traiting, topics coverad, sndname of the certifving afficial. Howsever, under
theze circumstances, any additional radiclogical control waining necessary for the individuale o perform
radiological work or (o enter specific areas, incloding site-specific aspects of the radiation gafety maining, shall
be completed [see 833.901(cY].  Site-specific wraining for Generml Empleyee Radiclogical Training apd
Radictogical Worker [ and El training may be includes with pther site orientation Gziniog.

At sites where there are nultiple facilities, the training may be facility-specific if personnel access is limited 1o
those faeilities for which training has been complated,

413 General Provisions

L.

Radiztion safety Gaining shall imciude the following tapics, to the extent appropriate to each individuals prier
iraining, work assigonwents, and degres of sapusurs 1o potenlial radiological hazards:

a.  Risks of exposurs to radiation and radicactive materials, including prenatal radiation exposure [gee
£35.901(e)(1}]

b.  Basgic madiologes] fmdamentals and radiation protection comeepts [see 835.201{c)2]]

c. Controls, limits, policies, procedures, alarms, and other oeasures implemented at the facility to control dosss,
including both rovline and emergency actions [see B335, 9G1(c)3)]

d.  Individualcights and responsibilities as related to implementation of the facility radiation protection program
[see B25.901icHA)]

e.  Individual responsibilities for implementing ALARA measures [see 225201 (cX5)]

f.  Individual axposare reports that may be requested [3=e 835.001{c){6)].

Frrior to permitting an ndividual 1o enter a radiological area mazcorted or perform unescortad redéological work,
iraining commensurate with the hazard in the area and required contrels shatl be completed [ses $35.901{0)].
Chapter 3 provides guidance regarding the leve! of traimog appropaats for sack defined ares. Examinations and
perfocmance demonstrations shall e used to demanstrats satisfactory completion of mitial Radiotogical Worker
Training [see 835.901(b)]. Examinations shall be used to demonstrate satisfactory completion of bicnnial
Hadiological Worker Training and Radiological Worker Training provided for significant changes to the
radinlogical control program fsee 235 8014{z)]. Examinstions should be written; however, 1he radiological control
THAMARST WAy appmre alicmatives 10 accormmodaie special needs. Altemative sxaminations sbould be squivalent
in content 10 writtsn examdnations. The examimation process should require:

That mus/false queztions and open-beok examinations oot be included

Use of questions randomly selected from the question bank

Ackwowlsdgient by signature that the shudent participaied in a post-examination review

That competence io required skills be measured wsing pacformance-bated sxaminations

Remedial actions for failure 10 meet the mininem scors

That the question bank contaie questions that test what the snucdent is expected to remember months after the
waining rather than t test short term memery of theoretica) materizl.

Treining should address both normal and sboormal sltuations in rediclegicz] control.

General Eraplayee Radiological Training and Radiological Warker training shall be compleated at intervals not 1o
excesd 24 months [see 335.501(}]. Thisbiesnial trzining should not be limited subjects with which the shedenis
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10.

1i.

12.

are already familiar, but should focus on applicable lessonz leamed and wpics that !l increase the students®
knowledpe of radivlogical hazards and controls. Training shall 2lsobe provided io affeated individuals when thers
i5 a zignificant change o the radiological conlral progzam [see 535.201{e}]. Changes ta the radiologica) contro)
program should be incorporaied into the training program on a periodic basis,

Measures sbould be implemented 10 ensure that each individual™s coment training status can be assessed as
Reessary o ensure appropriate job assignments and 0 permit effective eniry contrel.  Appropriate meazsures
include elecironic databases or wallat-sized trining certificates that identify current wraining status.

Site-specific training and refresher training should includs changes in requirements and applicable updates of
Jessans learned from operations and maivtenance sxparience snd pocurrence reporting. for the siteand acrozs the
DOE complex.

Yerification of the effectivencss of radizticon safety treining should be acoomplished by surveying s limdled subset
of former swdents i the workplace, This veification is o addition to performance evaluations routinely
perforroed by trsining departments. Thiz evaluation should include observation of practical applicaticns and
discussions of the courge material and may include wiitten exammations, The suevey should be performed by
radiological control managers and sepervisors, quality assurance personnel, ot senior inswuctors afier the former
student has hed the oppormunity 1o perform work for several months. The results should be documented and may
be used to identify the need for remedial treining.

Traming programes doveloped for radiation safety should meet e cequicements for performance-based trining,

Reading and comprehension skills in the English language are generally necessary for radiation safety baining.
The radiclygical control manager iz suthorized (o approve altemative measures for rse lacking reading and
compretension skills ix the English langizage vitil adequztz English langnape siills can be achiceved. Training
in an alternate languape showld be equivalent (o tramiog in English. The atternative measures should be sufficient
¢ engure that the affected individuals can respond appropeiziely (o any audible or visible wamings that they may
sncountsr in the facijity. Orientation and the uss of rained escons provide an alternate to baining vwith the
concurence of the radiologizal contrel mepager.

Addm-:nal mqluremmts for persmnel trammg are establlﬁhﬂd in DDE Drder 5430' 204, Mm

The site radiclogical ¢ooirol manager o desigres should concar in radisiion safety aming material.

Bsquirerments and guidance for training records and course documentation are provided in Articls 725,

614 Instroctor Tratming and Qualifications

1.

All instrectors should be quelified in sccordance with the contactor's site Instructor Qralification Program or
possess equivelent qualificetions.

Instructors should bave the technical knowledge, experience, and instuctional skills required to fulfill their
aszigned duties.

Ttstrustors-in-training should be monitared by a qualified instrustor.

Subject matier experts withow insimactor qualificaiion may provide Irziing in sheir areas of expertise. However,
thess subject matter experts should be trainsd as instructors when this oocurs moutinely.
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FART 2 Gemeral Emplovee Radlologleal Tralning

Table 3-1 summarizes the requirements for those individual: who should mceive General Employee Radiclogical
Traimng,.

621 Site Persoupel

Iudividuals shall complewe radiation safety training prior (0 upesconed acoess to conirolled areas and prior to
receiving occupational radiaticn sxposurs during access w controlled arges [see $33.901(s)]. This training shall
addreas the radiation safsty wainiog topics in Article §13.1 1o the exisnt approptiate for the degree of siposurs
to radiological bazards that may be encountered and the required comeols [see 835.501{a}].

General Employes Radiological Training should include DOE's core couwrse training materials, as appiicable, and
shouid beexpanded i include site-specific information, such as site-specific radiation types, alamn responses., and
policies,

Waorkers may challenge General Enployee Radiclogical Training core knowledze cequirements by passing a
comprehensive sxanmnation. IFunsuccessful in ons attempt, the entire Ganeral Employves Radiclegical Training
standardizad core training should be campleted. Challenges should pot apply o the site-specific portions.

Additional training beyond General Employee Badiolomeal Training should be required for unesconted sntry into
radiological buffer areas or arezs posted for adiologrical contrgl other than controlled areas,

Information may be comtmmicated by classroom Secturs, vadeotape, or over appropriate methods,

In the allemate year when ful] tmining is not completed, the katest General Employes Radictogical Training
Handbeok, (Student Guids) should be distributed for zelf-srdy.

[f an escort is used in lieu of Taining, then the escort shat! have completed the level of trainipg required for the
areas 10 be entered and the work: to be performed and shal! ensure that the esconed individual complies with the
radiation pratection program [see §35.90(e)].

Radivlogical Safety Training and Orientation for Members of the Public

Members of the public shall receive radiation safaty waiving prior o being permitted unescorisd access Lo
contolled areas [see 835 300(b)]. This tainmyg shall address the radiation safety twaining iopics in Articlk 613.1
) the exient sppropriate for the degres of exposure to adiologicel hazards that may be sncountersd and the
mquirsdd controls [see 3339010

DOE encourages its operating cnlitics 10 continucusly escort members of the public in the controlled ares.
However, whén members of the public ars rained in accordance with Article 622.1, the following additicaal
criteria thould be met prior 10 permitiing unezcorted access to controlled areag:

a.  Prior approval by the padiokynical comtrol manages

b. Appeoprate limitetions are gstablished on the areas 10 bs entered and the activities 1o be undertaken w
prévent socupational exposure

& The individual receives snhanced triniog providing information commensurate with the areas to be eotered
and mofivities ko be undertaken while unescorted.
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3.  Members of the public, including tour groups and visiting dignitaries, who enter the controlled area ang are
condtnuously esconed, should receive 2 radiological safety orenttion.  This orientation should include the
following topics and be commensurabe with the hazards prasant in the areas tobe entered and the required controls:
a.  Risk of low-level cocupational cufiation exposure, includiog cancer and genedic sffects
b. Risk of prematal rediation sxposure
¢ Memberof the public and management responsibilities For radiation safery
d. Adheence to radiological posting ind labeling
e  Applicable emergency procedures
f.  Trmining for isstance of dosimeters, where applicable.
4, Infonmation may be commmmicated by classroom lecture, videatape, o other appeoprizie methods, An examination
is nol requirsd.
5. Gignrin logs may be used as mdiation safety training and orientation records a3 requirsd by Article 725.

-7
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PART 3 Radiological Worker Training

Table 3-1 summarizes the requircmenss for thoss individuals who should reesive Radiological Worker Training

63F General Provishons

I.  Eachindividual shall demonsirare knowledes of the radiation safety traiciog topics established io Article 613.1,
comrersurate with the hazards in the area and required comtzols, by successful completion of an examinationand
appropriate performance demonstrations poor 1o being permitted ursscorted access to radiological areas and prier
to performing npescorted assignments as a radiclogical woeker [aee 835.901{b}). Radiological Worker Training
should include the DIOE's core corse tining muatenials, a5 applicable, and should be expanded to inghude siie-
specific inforrnation.

Workers may challenge IMIE's Radislogical Worker I or I core knowledge requirements by passing 2
comprehensive examination. If unsvecescfol in ooe attempa, the emire standardized core Radiological Woeker [
or I Training should be completed. Challepges should not apply o the sitespecific portions.,

Radiological Worker I Training is not a prerequisite for Radiological Worker I orining,

Radislogizal Werker I[ Training includes all of Ihe requirsments of Radiclegioal Worker I Traiming and expands
ot e topic of hands-on work with rdioactive materials. Radiological Wotker [1 Trining prepares the worker
o deal with higdher levals of radation and redicactive costamination.

Individeals with curreat Radiological Worker [ Trining may be apgraded toaliow unescoried access to otherareas
by completing oniy the additional training provided in Radiological Waorker 1l Training.

In the altérrate year when training is not performed, refresher training should be completed.

If an eecort 35 used i iew of taining, ten the escort shall have completed the level of Erining required for the
areas to be entered and the work © be performed and shalf ensure that the escorted mdividual complies with the
radiation protection program [see 335901 (d).

632 Radiolegical Worker I

1.  Site-gpecific Radiclogical Woeker 1 Training, inclading High/™Very High Radiation Area Training (A rticle 632.3),
showld encompase 4t 2 minimarn the following practical factors:

a. Eowering and exiting simulated rediclogical buffer areas and radsation zreas {and bigh radiation areas when
such training i included)
Perfbtnance of frsking for peracomei contamination, as applicable
Verification of ivstrument response and source check
Proper response 1o alarm siuations.

Course letigth will vary dependent upon the amowt of sie-spesific material.

Unescorted worker access oo huigh and very high rediation areas may b parmicted upon successful completion of
Radiological Worker 1 Training and High/Very High Radiation Area Training. Individuals who complete this
training should oot be allowed to enttr comtamination, bigh <ontaminaBion, or sirbome radicactivity areas
unescoried, nor should they be allowed to enter 20il contamination areas during activities that will dizturl the soil.
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6331 Radivlogical Worker II

L.

2.

Site-epecific Radislomical Worker IT Training shonld encompass 4t 2 rinicnuen the Fyllowing peacticnl Fastars:

o .

<
d.
€.
f.
B

Donning of protective clothing, if applicabls

Emering a simulated radiologicat buffer area, conpmmination area, and high radianion area b perfonm a task,
if applicable

Proper response to simulated aboormat simanions

Proper response 1o simulated alarms or fautty radiological centrol equipment

Removing protective clothing and quipment and subsequently exiting the simnolated area, if applicable
Performance of frisldng for personne] contamination, if applicable

Werification of instrument response and source check.

Courze length will vary dependent upon the amount of site-zpecific materal.

634 Specialized Radiological Worker Fraining

1.

Epecialized Radiclogical Wocker Training shoul2 be completed for non-routine operations or work in arzas with
changing radiological conditions. This qaining is in addition to Rediological Worker 1T Training and should be
provided by pessormel planning, praparing, and performing jobs thathave the potential for significant radiological
consequences.  Such jobs may involve special condainment devices, the use of mockups, and ALARA
considerations, la some cases, dependend vpon site-specific criteria, pre-job briefings provide an acceptable
atiemative to Specialized Radiologice]l Worker Treining. The site-specific radiclegical control manual should
establish the appropriate criteria that require Specialized Radiclogical Worker Training,
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FART 4 Radlological Control Technician and RCT Supervisnr Quoalification
&41 General Provizions

Traiming and qualification of radiological control eechnicians {RCT2) and their irmediate supervieors should address
routine operations and zles focus on recognizing and handling situations in both normal end changing radiclogiesl
conditions. Mewly qualified techniciang znd thoge still in training should be given e opporiomity 1o work with
qualified, experienced technicians 1o foster development.

42 Radiological Controd Technickan

1. Because of the nature of their dutizs (¢.2., monitoring the workplace, implementing administrative controls and
aptry contmols), RCTs would generally be expeatad to have responsibility for implemenbng measures necessary
for ensuring compliance with 10 CFR, 835, Therefore, RCTs will generally be subject to the education, waining,
and =idlls requirerments of 10 CFR. 335103, RCT wraining shouid include the gtandardized cors course rzining
materials, as applicable, which should be expanded ¢o include site-specific information.

RCT candidates whe bave prersquisits knowledge, such as college credit, operational experiencs, or related
gualifications, may satisfy individuall sections of the standardized core course taining requirements by passing
comprehensive challenge sxaminations.

Entry-leve] prerequisites should be established (o ensare that ECTs meet the standards for physical condition and
sfncation. Al a mimimum, these standards should include the following:

High school aducation or squivalency

Fundamentals of mathematics, physics, chemisiry, and science

Systems and fundamentals of process, operations, and maimensnce

Reading and comprehension level sufficient to follow procedures, writs permits, prepars survey maps, writs
reporis, And prepare shipping and mansfar permits

Ability to woek in a support role, including communicating varbal instroctions w others

Physical requirements to handie personal protective squipment and other eguipment and assist others in work,
locations, conmensurate with assignment

RCT: are encoursged 1o pursue regisiration by the National Regisny of Radiation Protechion Terhnologiats
(NREEFT).

Sites are encoursged to give cradit oward completion of siandardized core traming requicements for NRRPT
registration.

643 Qualification Stamdards for Radiclogical Control Technickans

Qualification Standards define the requirernents for demonstrating completion of training. Signaivres on the fbrms in
Qualification Standards provide detamentation of satisfactary peaficiency,

1. The Qualification Standards from the standardized corz course should be supplementad to include site-specific
laments.

2. Qualification Standards for the radickogical control technician positen should nclude on-the-job tmaining o
provide band:-on experience directly applicable to the job.
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644 Oral Examination Boarda

The orul examination board provides an oppeortusity 1o identily areas of strength and wealiness related to performeance
of radioiogical control technician duties and supervisor fuoctions, The oral sxamination board alsa provides the
opportunity 10 Wdentify additonal training needs b0 enhance radiclogical control technician and supervizor training
Programs.

L

An oral examination board should determding the initial qualification and requalification of capdidates for RCT and
supervisar posiions,

The radiological contro] rmnager thould designate the board members and appoint » chairperson,

The board copstituted to evaluate RECT goelification should be composed of at keast three persons to include an
ECT supervisor, radiologicak contrgl seaff, and line management operatons department supervisors and staff
persopnel, as applicable. RCT instnaciors may panticipae as oon-voting members.

The board should aszess the candidate's responss ta pormal and emergency situatdons. Questioos should be of the
type that aze not normally ¢overed in & written examination.

The board constiuted to evalustz RCT supearvisor qualification should not include peers or subbrdinaies as vodng
membeTs.

645 Continuing Tralning

1.

Follpwing initial qualification, the RCT should begin & 2-year cycle of contipuing training required for
requalification.

Every requalificatios should inciude completion of practical training 2nd a comprehensive written examination.
A fina! ocal examnication board {5 eocournged.
Contipning trmining should provide continued imnprovemsat in the knowledgs and skills of the RCT.

Continuing training shoukld include sitz-specific and DOE-wide changes in mquiternents and updares of lessons
learne=d from operating =xperisnce and industry svents.

Continuing treining should include written examinations 23 applicable, demyonsirations of proficiency controlled
by qualification standards, and oral examinations as peeded 0 prepars for the comprebensive biennmial
requolification.

Infrequently performed taske, such ar those for emergency response, iy rsquire annual eadning, Chiber cks may
require tainmg peior to initiation.

6-11
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646 Radichgical Comired Technician Supervisors

1.

Bocause of the nature of theie duties, RCT supervisors would generally be considered to be subject to the
education, training, and skl requirerrents of 10 CFR 835.103. Training and education standards for RCT
supervisors should be cansiztent with DOE-STD-1 107-97, Knowledpe 3Skills, and Abilities for Kév Radiation
Protection Positigng at DOE Facilities.

RCT supervisors should have supervisory and leadership capabilities to divect the work of technicians; effectively
intcract with crafls, line supervisors, prefessional siaff, and other managers; and be abke b respord and dicsst
others in emergency and abnormal sinations.

BCT supervisors’ knowledge of facility radiologicel control hagards, programs, and procedurss should ke
ranssesend every 2 years, DOE snoourages the use of comprehenisive oral sxaminativn boands in accordance with
Article 643,

Oral examination boards should focus on the ability 10 pralyze situaions apd supervise suberdinaies. The RCT
supervisor's depth of kmewledge should exceed that expecied of an RCT.

647 Subecontracted Radiological Conirol Technicians

Because their responsibilities closely paratlel those of in-bonze RCTs, subcontracted RCTs would generally be
considered to be subject to the education, training, and skill requiremenis of 14 CFR 835.103 and should have the
sarme knowlsdpe and qualifications required of Facility technicians performeng the same duties, To obriats the
oeed for full training as an BCT, the tziniog atd qualification program should include the following:

Review of resumes to identify eschincians with expecienss in jobs similar to thase for which they will be
employsd

Written #xamination and oral evaluation o verify appropriate knowledge level

Identiftcation of the duties techoicizns will be awthorized v perform

Training in facility procedures and equipment associzied with the authorized duties

Traming on reoeth Operalng experience

Observalion of on-the-job performances by the radiclogical control echnician Supervisar,

Subeoniractsd technicians who work at fiee facitity for extended time persods {more than 6 months) should receive
continmng fraining commensurats wilh thelr assigned duties. Completion of an oral examination in 2ecordance
with Arbicle 6421 is encouraged.
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PART 5 {Hher Radiological Trainimg
651 Mapagement Training

l. Trining and sducaton standards fir lios manapers of rakiclogical control prograos (or elements of those
lﬂsﬂm} sheuld be consistent wit DUE-STDI 107-97, Knowledee, Skills, and Abilitics for Key Radiation

2. Line masagers (DOE and contraciors} who manage, supervise, or provide vwersight of radiological control
programs would generally be congidered Lo be subject bo the sducation, traizing, and skill requirements of 14 CFR
£35.103 and should be trained in the principles of this Standard. DHOE has spnnmmddavc]nprml u-ftl‘u‘ac core
COUTSES appropriate for these mdmdun]s Thns: COUrses am, Fad i 3

3. Suoch meining should be based en DIOE"s core course aining materials supplemented by site-specific procedures
and be completed by new petzsnnel prior to formal by assurming lice supervision and managenrent respoasibilities.
This training should include the following:

Guidance on handling soch personnel interactions
Emphasis on being factual

Fundamentals of communicating risks
Importance of keeping managemen informed.

ppop

4. Incumbents should participate in continumg training. The cottitiuing training should emphasize self-assessment
and external evaluations including perfonmence indicators, root causes, and lessons leamed based on operafional
expericnce.

652 Technical Suppoit Persounel

Appropriate technieal support personnel] (engineers, schadular, procedurs wititscs) may be considerd 10 be subject to
the education, training, and skill rquirsments of 10 CFR §35.103 and should be trained in the ALARA Fandamentals
and doge reduction techriques. They should also participate in selected portions of job-specific and specialized raining,
particulariy in slmaum usmg nmk-ups. Technml suppon pumnmw] ehwouid receive fraining consistent with THYE-
HDBE-1110-97, 4L DD !

453 Plammers

Plangers who develop desailed work plans involving oraseociatad with radiosctivity or radioactive mecetials should have
Radiological Worker Tralning to the level required by the workers using the work plans. 1t it recommended that
planners bave Radiotopical Worker Il training. Planners would generally be considersd to be subject to the education,

training, and skill requirements of 10 CFR 835.103. Planpers should receive traiping consisient with DOE-HXBK-
H10-97, ALARA Trainimg for Fechmical Support Personmel.

6-13
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§54 Radiplogical Contrsl Personnel

1.

5

Radiological Conitrol senior staff (sea Article 143) and management would gensrally be cansidersd to be subject
i the education, training, and skill requirements of 10 CFR 833 105 and shouldg have:

a. A combination of education and experiencs commensurats with their job responsibilities

b, Continuing training based on an assessment of job cesponsibilitics 1o maintaiy and enhance proficiency

¢.  Continwing fraining 10 remain cognizant of changes o the facility, operating experience, procedures,
regulations, and quality assurance requirements.

Radislogical support personnel may include bt are not limited 10 dosimetry technicians; instroment technicians,
medical parsonnel; records clerks; whol: body counper technicians; and laboratary persgomel,

Radivlogical support peesonne] would penerally be considersd to be subject io the education, maining, and skill
requirements of 14 CFR 335.103 znd should have:

a.  Applicable trzining on standardized core course lopics from Radiglogical Worker [ and [} and Radiological
Control Technizian Training and additienal job-specific topics

. Training appropriate 1o the tasks to be performed

¢. Continuing training & provide continued improvement in knowledge and skills.

Training and education scandards for m:lmlug:-:.al mm.rol samor stalf and support pus-unnei slmuldbn consisent
thh DOE STD-1107-97, E
Faciliti

Certification and invol vament with proféstional industry srganizations should be sneouraged

453 Radiegraphers and Radiation Generating Device Operainrs

1.

Radiographers would genemally be considarad 10 be subject 1o the educaticn, maining, and skill requirements of
LD LFR: 83%.103 and should have tmining in accordance with 10 CFR 34.31.

Radialion gensrating device operators would penerafly be considersd o be subject to the sducation, training, and
skill requirsmasnts of 10 CFR §35.103 and should bave training appropeizte for the radiaion source involved and
commensurae with the Ievel degcribed in 10 CFR 34,31,

656 Emergency Respouss Personnel

Provision: should be in place to accommodats rapid site and radiclogical area aceese by on-site and ofE-gite emengeney
workers such as firefighters, medicai personse], and security personnet.

L.

L

Emergency response persornel, from both on-site and ofi-site, may be required 1w work in radiological arcas.,

Ernergency response persomnel should receive special radiological worker waining commensuraze with the
sitcations they are likely w ¢ncounter. Any incividual assigned 1 perfarm emergency actions that may regult in
a doge srcsading the ccoupational dose limits shall receive Radiclogical Worker or eguivalent training [see
B35.1302(c)].

Such trzining sbould be bazed on DOE’'s Radivlogical Waorker core course and siw-specific trzining nuaterials.
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4.  Tfszuch workers are not trained, trained sscorts shiould be assipned,
3. Training should make it clear that lifesaving has priocity over rediological controls.

6. Records of this training should be maintaioed.
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PART ¢ Traiming For Special Applicaticns
#61 Pluiondum Facilitles

Tiw content of DOE/EH-0425, Plutonium Facility Training, should be considersd in addition 10 DHOE's core Iraining
muaterials at plutonivm facilities.

602 Uraniom Facilitiez

ities, should be considered in

The cooten of DOB-HDEK-1113-98, Radi for Uranium Facil

addition to DNJE’e core training materials at uraniurn fasilities.

663 Tritimm Facifides

The conizat of DOE-HIBR-11035-36, Eadjplog
top DHOE’s cote gaining matetial at tritium fa.cllmea

64 Aceelerntor Facilities

The content of DHOE-HDBK-1108-97, D) : g 23
ghould be congidersd in addition to IOE"™ cure tmmm;g mnmal at miemtur fam]nt:m
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PART 1 General Provisions
711 Purpose

This chapier prescribes practces for preparing aod retaining radiological comrol resords.  The work Fforce and
management are cequired 1o use reconds 1o donouent radiological safery afforded to individoals oo-gite. Records of
radiodogical control programs may be required to support worker heaith studiez and future disputes or clasmns, Thereftre,
these restnds should be kigh quality, readily retrievable, and managed for the prescribed retenldon pericd. Consideration
should be given to cross-referenting velated records to aid retrievability, Records should be handled such that personal
privacy is protected.

712 Records Management Program

1. A rsdiological rzcords management program should be established. This program should ensure that anditable
recotds and reports are controlled thoough the stages of creation, dismibution, vse, amangement, storage, remieval,
media conversion (if applicable), and disposition. The records management program shell be sufficient o ensurs
that records are maintained a3 necessary to docurent compliance with 10 CFR 835 [sec 835.701{a)] and should
inciade reconds of the following:

Radislogical Control Palicy Stalsnsents

Radiclngical Comrol Provedures

Endividual Radiological Doses

Fatenal and Extertal Dosimetry Policiss and Procedures {including Basss Documents)
Personect Training (course meords and individual records)

ALAR A Program [mplementation

Radinlogical Instrumentation Test, Maintenance, and Calibration

Radiological Surveys

Ares Monitoring Dosimedry Besalis

Radiclogical Work Permits

Radiclogical Pedormance Iondicarors and Assessmants

Radickegical Safety Analysis end Evaluation Reports

Cruality assurance measures

Eadiciogical incident aad Goourence Reports (and Critique Reports, if applicablz)
Sealed mdioactive source accountability and comtrol

Release of material (o controlled areas

Reports of loss of ralicactive material.

RPOPEIRT IR MS AL T

2. Where mdiological services (for wmample, dasimetry and laboratary apalyses) are porchased, trers should be s
clear agreement regarding records responsibility during performance of the serice. Records of results should
reticde in the cusiody of the originating contract organization

3.  Deniled information concerming an individual’s sxposure shall be made available 10 that individual, upon request,
consistenil with the Privacy Act of 1974, which comains requirenents o protect the privacy of imdividusl records
Fzee §35.T02(1) and 801{d)].
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T3 Recordkeeping Standards

1.

Radislogical control meords should be accurate and legible. The recerds should include the following:

Idenhification of the facility, specific location, function, and proceas
Signature or othér identifying code of the preparer and dals

Lagihle entries in black ink

Conrections identified by & smgls lins-tut, initialed and dated
Supervisory signature (o ensule review aed proper completion of forms,

The radiclogical conirol organization showld mainiain a fiie of names, signatures, and ipitials for fumre
identification of the individual whe signed or imbaled a recerd.

Radiological control cecords should not inclode:

a  Opague substances for comections
b. Shorthand or other pon-standardizad terms.

Simitar procedural standards should be established for computenzad records.
Unless otherwise specified, mdiclogical contro] recards shalluse the spacial units of euris, roentpen, tad, and rem,

meluding rmultiples of these units [see B35.4]. Use of the international system of units (beoquerel, gray, and
sievert) should be limited to caleulational, scientific, or reference purposes.
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FART 2 Employee Records

721 Employment History

L

Far each radiclogicat worker whose occupstionat exposur iz monitored in zccordance with Article 3111 5211,
effonts shafl be made to obtain recomds of prior years™ gccupaiional doses.  If formal records of previous
occupational doses cannot be obtained, a written estimate signed by the individual may be accepied [zee
835.702{¢}]. Where peactical, the 2ssociation between the redistion dose and job function should be prezerved
for trending purpoass and future worker health studies. The fellowing information should be mamtained:

8. Previons work history detajling radiological work assignments, to the exlent practical, and yearly
occupationel doses at other DOE and non-D0E facilities,

b.  HMuclear Regutatory Commission Forma or equivatent that documems previous occupadonal radiation dosss.

c.  Onguing work history documenting work assignmenis and radiation doses; the facility and occupational
codes defined in DOE 231.1 should be used for this process.

d  DiOE standardized forma to dogument previous and ongeing radiation dases.

722 Perzounel Radiological Records

1.

Individual monitoring records shail be maintained to demonstraie compliance with the regulapry limits [see
335.701 (@)

8. Records of doses received by all individuals for whom individual memitoring was pecformed as required by
Article 511.1 or 521.1, including records of zere dose, shall be mainzined [see 835.702(a)].

b.  These records shall be sufficient to evaluate cornpliance with zl! applicable dose limits and monitoring and
reporting requrements [see 835.702(2)(1) & (23]

Radiation dose retords shall contin snformation sufficient to identify each person, iochudiog social secunty,
ermployes number, or other unigue identifier [see 833.702(cH(2)].

Procedures, data, and supposting information needed 1o reconfiom an individual's dose at a Tater date shall be
ralatained [see 335.702(5)).

External dose records shall incleds applicable exoemity, skin, lena of the eye, and whole body doses monitoring
resukis [ses 833.702(c)(3}]. Theze doses are usually meesvred with persormel dosimeters, bot recards may inchade:

a.  Ewvaluations resulting from aromalkous dose results such as unexpecisd high or low doses
b. Dose recomstroctions from Lost or damaged dostmeters, or for unbadgsd workers
¢.  Bwvaluationt of nom-uniforn ragiation doses.

Interreal dozs meenrds shall melude comrnitied effective dose squivalent fsee 335, 702(eX4AX0)], cormritied doses
to the affecied organs and tissues [see 835, T02(cH4Xiiy]. and identity of mdiotuchdes [ses §35. T02{cX4)(iii)].
The supportjog information typically includes the fallowing:

8. Applicable whele body and lung counting results fincluding chest wall thiclnsss measurements whete
appheable)

b.  Applicable urine, facal and specimen analysis reslts, including estimated mtake

€. Dose assessment, 35 required.
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Records of the summation of extemnz| dose and commitied dose equivalent to 2ny organ receiving areportable dose
shall be maintaimed for the individuat receiving such dose [zee 835, 702()(SXii)).

The total effective dose equivalent received by each individual monitored in accordance with Article 511.1 or
521.1 shall be maintainedt for each year the individoal is monitorsd [see 335 T02{c) 5K}

The dose equivalent to the embryodfews of a declared pregmant worker shall be maintzined [see 835 702(cK6)]
and shootd be maintained with the occupatona| dose records for that worker,

Individugl dose records shall inelude the cumulative total effective dose equivalent [see 333, 702(c)(3)iii)]-

. Efforts shall be made to obtam records of prior years® doses for sach radinlogical worker menitored in zocordance

with Articke 521 or 522 [ses 835.702(¢)]. If an individuals previous employer 15 not responsive to inikial efforts
tcr plytain these records, ar least two additionat atempts should be made. Becords of lifetime occupational dose
should be maintained with die individual’s occupational dose records.

- Counseling of individuzls abowt radiclegical coneems should be documented and this documentation revained.

The counseled individual should sign the docimentation to acknowledge participation.

. Records of suthorization to exeeed administrative control levels should be retained.

. Emergency doses and planned special exposurss {see 835,204 & 1302] shall be wecounted for separsiely, but

ghould be maintained with e individual's occupational dose records.

. Records of non-umiform dose 16 the skinneed not be retained in 2n individual's dose reconds if the dose is less than

2 percent of the limit for the skin in Table 2-1 [se¢ 835.702(b)] {see Article 723 for requirements for records of
radiological incidents and ocourmemees),

T23 Other Personne] Radlological Records

1

The compléts records of radiolegical incidants and ocourrences involving personnst dose should be retained in,
or crogs-referenced to, the individual's dose records. Records related to doses exceading the Table 2-1 limits
including authorized emergency doses and planned special exposures and other, non-authcrized doses excesding
the fiimits, shall be maintained [see £35.1305(b]].

Records of employes mdiological safery concems that have besn formally investigated and documented should
be maintained.

Records of the formal written declaration of pregnansy, including the estimated conception dame, and revocations
of declarations of pregnancy shall be maintained [see 825.704(d)). Records indicating that the pregnancy has
comeluded (thersfors, the conditions of Article 215 do aot apply) shauld alse be maintained

T24 Medical Records

Preemployment medical reverds, ifavailable, and reports of periodic medical examinations should be maintained.

Physical examination repurts and fit testing resulis for respirator use should be maintained for respirator users.
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3. Medical evalustions and treatment performed in support of the radiological contrel program should be
documented.

4.  Meimepance of reconds of nop-occupational mdiation doses, suchas significant therapeutic ordizgnostic radiation
doses for medical purposes, is encouraged. Where practical, mainienance of records of preemployment oon-
occupational adiatkon doses is cocouraged.

725 Radiplogical Training and Qualification Records

l. Records of mining and quatifization i rediological control are mambired to demonstrate that an individual
received appropriare inforoetion to perform the work assignment in a safe maomer. Qualification standard recards
are retained for on-the-job and practical factor raining 25 well as for formal classroem training.

2. Foma! tecords o suremacy reports of wraining and gualification should be readily availableto fizst-line supervizion
and managerment of mvalved personnel to ajd in making work assignments.

3. Personnel nining records shall be controllsd and retained [see $35.704{a)]. At aminimum, these recorde should
include the following:

Counrse titke

Attendance sheets with instmuctor's nams

Emplaves's name, identification ommbes ard signatars

Drate of trainimg

Identification of the examination or eveluation form, including sufficient data to identify which test sach
individual completed

Werification docurnent or record confirmming satisfaction of the Tmining requirerment

Docamentation relaced to exceptions for beining requirsments and extensions of qualification

Quiczas, Essts, responses and acknowledgments of faining, with the datz and signature of the individual
rained

Special instructions to females, their supetvisors, and coworkers concerming prenatml radistion dogs,
ackiowledged by the worker's signatrs.

4. Records shall be retained for the following types of radistion safety training [see $35.70d(a)]:

P LD TR

FE o

a  Geperal employee radicdogical training

b, Radiological worker raining

c.  Peridic traming

d. Membars of the public training for unescorted acass,

Recerds sbould be ratained for the following types of radiation gafety training:

Instuctor raining

Training of other madiolegical control personnel
Raspiraiory proteciion trajming

Qualifications for special tests o operations
Ornientation of members of the public

Traming of smergency response personnel.

™A Ln o
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5. Reocords shall be mainained a5 necessary to decoonstrate tiat individuals who are responsible for the development
and implernentation of measures necessary (o ensurs compliancs with 1£CFR 835 have the apprapriate education,
training, and skills to execute these responsibilities [see 835103 and 835.701(a}]. Thess records should mclude
records of the training provaded in accordance with Parts 4 and 5 of Chapter & of this Standard.
6.  The fotlowing instructional materials should be maintainsd:

Course nams, with revision and approval dats.

[nstroctor's manwals, contse content, or leszon plans containmg topical outlines.

Videc and andio instructional materials, including the dates and Yeasons for which they were used.
Eandouts or other materials retained with the master copy of the course.

Job-speacific taining decuments, 2uch as instrument use, radiclogical pracedures, radiclogical wark permit
spacial traiving requirernents, pre-job briefings, and mock-up waining,

(o I U~
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PART 3 [Reserved]
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PAERT 4 Radiodogical Control Procedures
41 Policies, Procedures, and Radlologizal Weork Permlits

Eecorde of the radiological control program showld eongist of policy statements, procedures, work suthorizations, and
supporting data. The records should be maintzined in a chronological sequence fhat will allow correlation with the
cormesponding suppen infommatdon. For exemple, procedures for performing radistion surveys shoulkd be identifiable
with the survey resuits. Completed radiological work permits should be maintained.

42 ALARA Program Records

Records of actions taken to maintain occupational exposures ALARA shall be maintained [s#= 835.701{a)] These
records chall include fecility dasign and control measunes [ses 835.704(b}] and shoul2 inchude:

a ALARA plans aad goals

b, The minutes of ATARA commirtess and other corumittees where radiological safety issues are formally
discussed

c. Becords of pre-job briefings and post-job evaluations

d.  Records of tenporacy shield and portable vamtilation installation and removal.

743 Quality Assurance Records

Recards of quality assurance reviews and audits developed for mdislogical controd functicns shall be remined to ensure
thar sufficient records are specified, prepared, reviewed, approved, and maintained 10 accurately reflect completed work

[see 835.704{c)). DOE O 414.1 and 10 CFR $30.120 provide additional information regarding quelity assurance
records. Cuality assurance records should nelede:

Agsesement checklists

Assessment methods

ABSESETICNL resulis

Assignment of corrective aclions

Cempletion and verification of comective actions.
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PART & Radiologlcal Monitoring
751 Arsa Monitoring Records

1.  Radiological control programs reguire the performance of radiation, aithorne radicactivity, and contamination
menitoring to determize sxisting ¢enditions ina given location. Maps with sufficient detail to permitidentification
of original sarvey and sampling locations should be maimained. Radiological monitoring results should be
reconded on appropriats standard forms and include the following common elements:

Diats, time, and purposs of the survey

General and specific location of the survey

Name and signamre of the: surveyr and analyst

Pertinent information neaded 10 ioterpret the survey results

Reference 10 a specific mdiological work pemmit if the suovey is perfotmed to support the permit,

LU= =

2. Records shall be maiswined to dostsnent:

Results of monitoring and surveys for radiation and radiosctive materials [see 335.703{a)]

Results of monitaring and caleulations used to determine mdivideal occupational doses Fsee 335, 70Mb))
Resulis of surveys for reieass of materials from radioiegical areas [zee §35.703(c))

Results of sealed mdicactive source leak tests and inventories [see 235 T04(1Y

Fegults of surveys of radioactive macerial packages received from trangportaton [see §35.405 and 701(a]]
Changes in reniteriog equiprient, techniques, and procedures [sos §35.704{¢}].

752 Radiation Moultoring

= ED on

l. Insddition tothe elements provided in Articke 751, records of radiation monitoring shoukd inchade at 2 minimom,

the following mformation:

a.  Insirument model apd serial mmber

b.  Results of the messurements of area dose rateg

¢, Locations of hot spots and ofbwr radiological hazands

d.  Facility conditions sxisting daring the survey that may have affected radiologics] conditions.

753 Alrborae Radieactviy Moaktoring

1. In addition 1) the elements provided in Article 751, records of aithome radigastivity monitoring should include,
at & minimum, the following information;

a. Model and serial numbess of the sampler and laboratory counting instrument when available or unique

identifier of each sampler and insmument and appropriate supporiing parameters incloding counting

efficiency, counting thoe, and cormection factors

Lecations of fsed alr satmpless

Locations of portable air samplers uged for 2 sorvey

Air soncembrzhons m general airbome areat and breathing zones

Supponting parameters, including callection sfficiency, flow rate, duration of ssmpling, cormaction factors,

ared filver madivm

f. [dentification {&.g., names andior employee numbers) of individoals in the area for whom DAC-hour
exposure should be calculated.

o oo oo
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754 Contaminathon Monitoring

1. 1n nddition to the elements provided m Article 751, records of contamination mondloning should ineleds, at a
minimumy, the following mfonnation:

b

&
d.

bodel and serial numnber of counting equipment

Contamination levels (using appropriake units) and appropriaie supponting parameters including counting
efficiency, counting time, correction factore, rype of radiation, and whether the contaminetion wag fixed or
remaovable

Location of areas found to contmin hot particles or high concentrations of localized contamination
Follow-up survey reaunits for decomtarnination processes cross-referenced to the original survey.

145 Sealed Eadinactive Sonree Leak Tests and Inventories

I.  [oaddition to the skments provided in Anicle 781, records of scaled radicactive source leak tests should include,
at a minimum, the following information:

a
b

c.

Maodel and serial number of counting equipment

Contamination levels (nsing appropriate units) and appropriate supporting parameters meludng counting
efficisncy, coanting time, cormection factors, and type of adiation

Corrective actions for lealong S00roes.

2. Bwoords of accountable sealed redioactive source inventories shall include, at & minkmwom, the fHllowing
information [sce 835 Y04{f} ard £35.1202(a)):

1
b,
.

The physical tacation of sach accountable sealed racdioactive source
Verification of the preseqce and adequacy of aggociated postings and labels
Verification of the adequacy of storage locations, conminers, and devices.
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PART & Instrumentaton and CaHbration Records

761 Calibration smd Operational Checks

Cslibratior records for fixed, portable, and lzboratory radiation messuring insuments and equipment and
individual monitoring devices shall be maintained [ze< $35.703{d)]. Thest reconds should includs frequeencies,
method, dates, personnel, tammg, and fmeeability of calibration sowrces to National Institute of Standards and
Technolegy or other acteptable standards,

Calibration and taintenance records shatl be maintained for instnenents and squiptnent uzed for ononitoring [ses
§35.703d]. Calibeation and maintenznce reconis should be maintamed for the following equipment:

Partable survey insinoments

Bicassay nisasuréront eguipiment

Laboratory, counting oo, and Fixed radiation measuring squipment
Process and effleery mopitors and ssmpling equipment

Radiation area monitors

Feortal monitors and other personmel contamination monitors

Pocker and electronic docimeters

Ajr gampling equipment

Tool and waste monitoTing eguipment

Frotechive cipthing and squipment monitors.

e N N

Documsmtation of instrurnent operationzl checks shall be maintined [see 335.701{2) & 835.401{6}4)). Such
records showld ba pradneainsd for 2 petiod oot less than the calibration period of the instrument

Mabntenance sasutts for each instrument and device shali be created and retaimed [ses B35, 703(d)]. Mainteance
histories for each instroment and device should be created and include the nabee of ay defects and corrective
actions taken.

762 Special Callbradlon Records

Record: of additional tests wmd checks of instromentztion used in conpumction with 2 suspected overexposure,
fguestionable indication, or anusual occurrence should berstained. In addition, vecords of special instrument calibrations
and modifications made in accordamee with Article 562.46 thall be recafned [zex §35.703(d)].

T1-13
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PART 7 Records Management

771 Media

A combination of media may be uzed for 2 comprehentive reomds system ALl recerds should be storsd in 2 manner
that ensures their integrity, remrievability, and zecurity and, unless otherwizse specified, shall be retaired uniil final
disposition is authorized by DOE [ses 835.701(b)].

77l hlcrofilm

Records may be microfilined provided the maulting film copy 15 capable of producing a clear, legilile cogry after storage
for the specified period. The followimg controls should be administered;

L. ¥erification that the resultant copy is legible

2. Copfirmation that pripied sides ape copied

3. Perdodic quality audits of the firal filmved copy.
773 Computerization of Records

1. Eecords may be transfeered to magnetic storage media provided cemtain precautions are taken to snsure hat te
information s maintained in a eetrisvable configeration.

Controls for the vse and handling of magneric storage media shauld include the foilewing:

A master index of documents on the magnetic storage medium

A program to ensure back-0p and remievability of information

Chuality coniro] during data enay and apalysis

An index identifying software applications wssd in conjundtion with the data

Pexiodic quality sudits of software

Prevention of unauthorized manipulation of data

Assurance that previously stoced infomnation is merievable and waepable fter system modifications.

e Y

Omptical disks may be used to archive records if the oprical disks satisfy the following:

A reliable system to prevent overwriting or stasure of records

Software and usee controls consistent with Article 7732

Macufasturér recommendations relating to toftwars control, disk life expectancy, environmental stomge
cotrditions, and maintenance incorporated into policies and procedures

Croality controds on the copying and imaging procestes consistent with Ariicie 772
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774 Retention

I

10 CFR 835 establishes requirersents for remining records. Upon cessation of activities that could result in the
occupationat exposure of individuals, ali required records refated to individual exposure monitoring shalt be
wansterred to DOE [see 835, 702(h)).

Ooce a recond has been created, reviewed, and signed by appropriate supsrvizion, the record is considered
complete and shoutd not be modified  Subsequent etrors identified in a compleied record may be corrected by
creating a supplemental record that includes iraceability for the cormrection.

775 Physiral Protection of Records

I ethods for protecting doouments should inglude vaults, file rooms with fixed fire suppression, fice raved cabinets,
duplicate storags, or combinations of these,

Storage artangements should address physical damage that sould be caused by lemperaturs exitemes, moistare,
infestation, elecromagnetic fields, excessive light, stacking, theft, and vandalism.

Records showeld, 45 2 minimum, be protected from:
a.  Exposure to fire, equivalent 1o an Underwriters Laboratorics, Ing., 1.5-bour, or greater, firs resistancs rating

b, Expasurs to water damage caused by a 100-year flocd
c. Exposure to windstomm velocifies of 10H-year recwmence.

F-13
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PART § Radhllogical Reporting

T81 Reports to Individoals

1.

Individuals whe are monitored in accordaoce with Article 511.1 or 521.] shal! be provided an annual repost of
thair dase [zee 235 801(c)]. Upoo cequest, an individoal shall be provided detailed information coneerning his
or her exposues, consistent with the Privacy Act [see $33.801(d)).

Lfpon request, terminating employees shall be provided a repor, a5 5000 as daiz are avajlable but not tazer than
2 days Fellowing the last day of smployment. A written estimats, based upon available infonmation, shall be
provided upon termination, if requested [ses 835,20 1{bY].

Reports of individual doges shail inelude the sile or facility game, the individual's naoe and social security oumber,
employes number, or other unique identificetion oumbwer, and all dose information required by Articles 723.4 -
T22.9 [s2¢ £35.801(a)]. Reporting of lifetime cocupational dose is suggesied,

Fepors of individual exposurs 1o radiation or radissctive material required under DOE 2321 or as a vesult of a
plaoned special exposare, smergency xpesure, of accident should be submitted to DOE in eccordance with
applicable cocurrence reporting requirements. Copies ofthe individual dose information contained in these reports
shall be provided to the affected tndividual at a time not later than oansmittal of the report to the Depantment [see
235 801{e)].

Monitoring resulis, including zerc dese, showld be reported 1o sach member of ths pubjic monitared in accordance
with Ardcls 511 or 521 within 30 days and no bater than ‘M days after the emd of the visit. This report may serve
as the anoual report to these individuals. However, ifan individual visits a siee or facility rmare than once in a year,
then an annuaal report should be sent which sums the doses from all of the visits.

782 Anmnal Radiation Report

DOE O 231.1, Environment, Safety and Health Reporting, provides reportng requirsments for e Anpual Radistion
Dose Sumapary. This port inchudss internal and external radiation dose results for monitored DOE and DOE
contractor employees, amd for monjtored mrembers of the public,

16
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CLOSSARY

abnormal sieuation; Unplanned event or condition thal adversely affects, potentially affects, or indicales degradation
n the safety, security, environmental, or bealth proteciion performance or operation of a faciliry.

acconntable sealed radivactive spurce: A sealed rmdicactive sturce having a half-life equal to or greater than 30 days
and an isotopic aclivity equal to or greater thap the corrtgponding value provided in Appendix 44 of this Staodard [ses
$35.2(a)].

activation: Process of produsing a cadioastnve material by bombasdient wilth neurons, protons, or other nuclesar
particles.

admininrative coptrol level: A numerical cocupational dose consteaint established at a level below the occupaticnal
dosz limits provided in Chapter 2 to administradvely control and help reduce individwal and collectve dose.

airborne radioactivity: Radicactive meterial dispersed in the air in the form of dusts, fumes, particulates, mists,
vapors, of gases faee B35 2{ay].

airborne radioactlvity arear Aoy area, ascessible 10 individuals, where!

a. the concanteation of airhoene adiozctivity, above naturzl background, exceeds or is likely 1o exceed
the dexived air concentration (DAC) values listed in appendix A or Apperdix © of 10 CFR 835; or
b. an individual present in e are withoul respiriory protection could receive an intake exceeding 12

DAC-twucs o a week [see 835.2(a)]

annual limit on Intake (ALID: The derived limit for the amount of radioactive material taken inte the body of an adult
wirleer by inhakation or ingestion in a year. ALI is the smaller value of intake of 2 given radiooelide in 4 year by the
reference man (ICRP Publication 23) that would resutt in 3 cornmitt=d effective dosesquivalentof 5 cers (0.05 sievert)
or a commited doss equivalent of 50 reme ({5 gievert) 1o any individus] drgan or Gzsue [see 835.2a)].

As Low As b5 Reasonably Achievable (ALARA) The approach 1o radiation protecticn 10 mapage and contml
exposires (both individual and collactive) & the wark foree and to the general public to as low as i9 reasonable, aking
mto eccount social, technical, economic, practical, and public policy considerations. As used io this Standard, ALARA
i not & doge limiil el a process that has the ohjective of attaming dogzes a5 far below the applicable controlling lindts
as is reasonahly achievabile [2ee §35.2{2)].

ALARA Committes: Multi-disciplined forum that reviews and advises manapement on improving progresa toward
cootrolling radiation exposure and radiclogical releases.

assessment: Evaluation or appraisal of a process, program, o activity to estimate its scceplability,

background radiation: Badiation from:

(i} Wamurally oocurring radicactive maserizls which have oot been techpologically enhanced;

21 Cosmic sources;

(3 Glohal fallow as it exists in the environment (such as from the testing of nuclear explosive devices);

(4} Radon and its progeny in concentrations of levels existng in buildings or the environment which have nt
been elevated as a result of cwrrent ar prior activides; and

(57 Consomer produscts vontaining nopainal amounts of edigactive material or producing pominal amounts of
radiation [see 835.2(2)].
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becquerel {(Bq): The Enternational System {SI) unit for activicy of radioactive matenial. One becquers| is that quanticy
of radipactive material in which oo atom is wansformed per second or undergoes one disintegration per second.

tloassay: The determination of the kinds, quantities, ot concentrations, and, in some cases, locations of adipactive
meterial in the homan body, whether by dirsct measurement or by analysis and evaluation of radinacove materials
excreted or removed from the human body [ses 835 2{a)].

calibration: The procass of adjustiog or determining either:
{1} The response or mading of an ingtrmnent relative 10 2 standard (&g, primary, sacondary, o terliary) o b
& series of conventonally e values; or
{2y The swength of a radiatton svurce relative 1o 2 sianderd (e, priary, secondary, or tertary) or
conventionally trus value {see 335.24{a)}.

comspany-issued chothing: Clothing provided by the company for non-radiclogcal purposes, such as wark coverallz
md shoes,

countalnmnent device: Barrier, such a5 a glovebag, plovebo, or tent, for inhibiting the release of redioactive material
from a specilic location,

coutamination area: Any area, accessible to mdividuals, whire rmovable surface contamination levels exceed or are
likely to exceed the removable surface contamination valuss specified in Chapter 2L, Table 2-2, bk 4o not excesd 100
times those values [see 835 2(a)].

continaing traiwing: Training scheduled over a specified time, such as over 3 two-year period, for the porpose of
maintaining and improving techoicel Imewledge and skifls.

comtincons air monitor (CAN): Inslnoment that continnously samples and measures the fovels of airboms radicactive
matstiaks ap a "ral-tions” basis and hag alamn capabilites at preset levels, Alsorefomed to a5 o real-line air menitor.

contractor: Any entity under contract with the Department of Energy with the responsibility to performn activities at
a DIOE site or facility [see 835.2(a)].

contractor senbor site execntive: The individeal at a DOE comractor-operated facility or site who has {inal on-site
corporate anthority and is often called President, General Manager, Site Manager, or Director.

controlled area: Ay ama i which access iz manaped by or for DOE e protect individuals from exposure 1) rdiation
and/or mdioactive material. [sée 835.2(a)).

coanseling: Advice, infarmation sxchange, and guidance provided to employees on radiologically relsted topics, such
as doss perspectives, potstitial health effects from radiation exposure; gkin conaminationg; contaminated wounds;
internally deposited radiceetivity; pregnancy; and mdiation exposore. This advice and guidance are normally provided
by knowledgsable, senior professionals from the radiological conwol erganization and other organizations, such as
Medical, as appropriate.

oritical maass: The conall#st mass of fissionable material that will support a szlf-sustaining chain reaction ander
specified conditions.

critique: Mestings of personingl involved i or knowledgesble about an evant (zither a success or an aboonmal svent}
o document a chronological Listing of the facts.
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dectared pregnant worker: A woman whe has voluntarily declared to ber employer, inwniting, ber prograncy for the
purpose of being subjeet to the sccupativnal exposure limits to the embryo/fatus as provided in Article 215, This
declarztion ray be revoked, in wriling, at any time by the declared pregnant worker [2ee 835, 2(a)] .

decontamimation: Process of removing mdicactive contgmination from personmel, equipmisnt, or areas.

derived air comcentratioa {DAC): For the radionuclides disted jn Appendin A& of 10 CFR 835, the airboms
concentration that equals the ALI divided by the volume of air breathed by an average worker for a working year of
2000 hours (zssuming, a breathing volume of 24 Mrm?). Por cadionuchides listed in Appendix C of 10 CFR £35, the air
immersion DACS were calculated for 2 continuous, non-shielded exposure viaimmersion in a semi-infinite atmospheric
cloud. The values are based upon the derived airhome copcentration foond in Table 1 of the 1), 5. Envirppaneatal
Protection Agency's Federal Guidance Report Mo. |1, Limiting Volues of Radionuclide fatake and 4ir Concentration
and Doxe Conversion Factors for inkalasion, Submersion, and Ingestion, published Seprernber 1988 [see 835.2(2)).

derived alr cemcentration-hour {PAC-hour): The product of the conceniration of radicactive matecial in air
{expressed a5 a fraction or muleiple of the DAC for cach radionuclids) and the fime of sxposurs o that radionuclide,
im hours ez 835, 2{a].

disimtegration per minnte (dpm): The rate of emission by sadicactive materia) ag determined by carrecting the counls
per minute observed by an appropoate detecior for background, efficiency, and geometric factors associaesd with the

DOE actvity: Ao activity taken for or by the DOE in 2 DOE operation of facility that has the potential o0 resalf in the
ccoenpational exposure of an individual 1w radistion or radicactve matecial. The activity may be, but is pot Tinived w,
design, cemsiruction, opsration, decortamination or decommissioning. To the extent appropriste, the actvity may
involve a single DOE Facility wr operation or a cornbination of facilities and operztions, possibly including an entire site
ar tmudtiple DOE sites [see £35.Ha)).

DOELAF: Department of Energy Laboretory Accreditation Prograr for pezsonnel dosimenry and bicassay programs,

dose: A gemewal teon for absorbed dose, dose equivalent, «ffective dose equivalent, sommitted dose equivaknl,
vormitted effective dose equivalent, or total effective dose equivalent [see 835.2(b)]. Various technical terms, such
as dose squivabent, effective dose equivalent, and collective dose, are used o deseribe the amount of radiation an
sxposed individual receives. These terms ares used to describe the diffecing inleractions of radiation with tissuz as well
as to assist in the menagement of personnel exposure to radiation,

Some types of radiadon, such as peutron and slpha, deposit their energy more densely in affected tissue thap
garmma radiation, thersby cansing mors damage to dssoe, The term dose equivalent, measured in unio of
rem, is used to lake inte account this difference in tissue damape. Therefors 1 eem from ganemea radiation
causss Jamags ¢qulvaknt to | rem from alpha radistion. Howerer, it takes ooe-twenitisth as mruch enagy
from alpha radiation, a5 comparsd with garena radiaton, to produce this 1 rem dess equivaleat.
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Definitions for dese terms necessary for various exposure calenlatons and recordkeeping prposes include the
following:

absorbed dose (D): Energy absorbed by matter from ignizing radiation per unit mass of imadiated matarial at the
place of interest in that material. The abzorbed dose is sxpressed in units of rad (or gray) (1 rad =0.01 gray) [see
535.2(b)].

collective dose: The sumofthe total effective dose equivalzntvalues for 21 individuals in a specified populaton.
Collective dose is expressed in units of person-retn (o person-sievert).

commibted dose equlvalent (H: o): The doss equivalent calcukated 1o be peteived by a tissus or otgan over a 50-
year period after the intake of a radionuclide into the bady. [t doss not include contributions from radiation
sosrees external 1y the body. Committed dose equivaient is expressed in units of rem {or sievernt) [zee B35 2(b)].

committed effective doge equivalemt (Hy o3 The sum of the committed dose equivalants to various Hssues in
the bﬂﬂﬁ’ (H-r_;u}, each mlﬁpliﬂd b}l’ the m"‘ﬂﬁ “"Eighﬁ.ng factor (WT} = that iz HE.”'EW*[H]-:SQ. Commisted
effective doss equivalent is expressed in unies of rem (or sieverr) [ses §353.2(b)].

cumulative total effective dose equivabent: The sum of all toral effective dose equivalent values recorded for
an mdividmal, where availabk, for each vear cocupational exposure was received, beginning Janvary 1, 1989 [see
935.2(6)).

desp dose equivalent: The doss equivalent detived from exizmal sadiztion at a depth of 1 em in tissue [sse
335.2(b]].

dose equivalent (E); The produst of the absorbed dose (D) (in rad or gray) in tissus, 2 qualiey factor {Q), and
other modifying factors (M} Dose equivalent is ¢xprezsed in anitz of rem {or sievert) {] rem = 0.01 sievert) [see
£35.2(bY).

effective dose equivalent (Hy): The surmabion of the products of the dose equivalent received by specified
tisswes of the bady (H,} and the apprapriate weighting factoes (W) - that is (Hy = ZW.H, ). It includes the dose
from radiation sources internz| andfor external 15 the body, For purposes of demonsiraling compliance with the
regulatory dose limits, deepr dose equivalent 1 the whole body may be used as effective dose squivalent for
external exposures, The effsctive doss squivalent is expressed in uaits of rem {or sieven) [see 835.2(1)).

extermal dosa or exposure: That portion of the dose equivalent reocved from radiation sources outside the bady
{e.g., "externnl sources"} [see 8315.2000]

extremity: Hands and arms below the elbow or feet and degs below the knee [zee 835 2(b)]-

intermal dose prexposureg: That portion of the dose equivalent received from radioactive material taken into the
body {e.2., "intemal soucces™) [soe B35.2(1)).

lens of the eye dose equivalent: The sxtermnal exposure of the lens of the @ve and 35 taken as the dose equivalent
at a tissue depih of 0.3 om [see 835.2(k)).

quakity factor: The modifying fzetor used (o calculate 1be dose equivalent from the abgorbed dose, the absorbed
dose {expressed in rad or gray) is onltiplied by the appropriate quality Factoe () [eme §35 Kb)]. Quatiy factoes
are provided ip 19 CFR 335,
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shallow dose equivalent: The dose equivalent deriving from external radiation at a depth of 0.007 em in tissus
{see 835.2(b)].

total effective dose equivalent (TEDE): The sum oof the effective dose aqaivatent (for externai sxpozueres) and
the committed effective dose equivalent (for imerna) exposures) [see 335, 2(b)].

welghting factor {wy): The fraction of e overall health osk, resulting rom uwniform, whole bedy icradiation,
attributablc to specific tissue (T The dose cquivalent to the affected hssue (Hy) is multiplied by the eppropriae
weighiing factor to obtain the effectve dosc equivalent contibwtion from that Lissus [zoe 835.2(b)).

whole body: For the purpates of external exposure, head, tunk (inciuding nale gonads), ame above and
mcluding the slbow, or legs above and including the knee [see 835 2(b)]

doge asyessment: Process of determining radiation dose and uncertainty includad in te dose estimate, through the use
of exposure scenanios, bioazsay results, monitoring datz, source temm information, and patbway analysis.

embryofetos: Developing human arganism foom condeption uiil binh, Same as upbom child.

engliveering enntrols: A special form of physical design feabors in which components md aystems, such as piping.
contzinments, ventilation, filtration, or shielding, are used to reduce aitborne radioactivity, cadiation Jevels, and the
spread of contamination.

entramce Or access point: Any location through which an individual could gain access to arcas conmoiled for the
puarposes of radiation pratection. This inchudes entry or exit portals of suffickent size to permil heman eniry, irrsspective
of their intended use [s=e 35.2(8}].

facility: For the purpose of this Standard, a facility inchudes systems, buildings, ntifities, and related activitiss whoge
ute it directed 10 4 common purpose M 2 smgle location. Examples ineludar ancelerators, sterage areas, test loops,
noclear ceactors, radioactive wasts disposal syctems and barizl grounds, testing kaboratosies, research 1sboratories, and
ascommadations for analytical examinations of components, Algo includes; pipelines, ponds, impoundrinents, Jandfitls
and the like, apd motor vehicles, miling stock, and aircraft

filter mteprity test: Test performed on High-Efficincy Particulate Air (HEPA) Filters to ideatify sny damags to the
filter or leakage around the filter.

fixed contamination: Fadioactive material that has been deposited onte a surface and capnot be readily removed by
pon-destrictive menans, such as castual contasl, wiping, bryshing, or laundering. Fixed comtamination does not includa
radioactive meterial that is present i & maitix, such a3 s0il or cement, or Adicactive material that has been indoced m
a materizl shrough actvaion processes.

frisk or frisking: Process of surveying personnel for conemination. Frisking can be per{ormed with hand-held survey
instruments or mutomated monitoring devices.

general employer: An individual who is either & DOE or DOE contractor employes: an employss of & suboontractor
to 2 DOE conttactor; o a visitor who performs work for o in cogjunction with DOE or otilizes DIOE facilities [see
B35.2(a)].

gestntion perled: The time from conception to birth, approximatzly # months.
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gray (Gy): S0wmit of absorbed dose. One gray is equat to an absorbed dose of 1 joule per kilogram {100 rads),

kigh-efficiency pariiculate zir (HEPA} fileer: Throwaway extended pleated medium dry-type filter with 1) 2 ngid
casing enclosing the full depth of the pleats, 2) 2 minimum particle remeoval efficiency of 99.97 pereent for thenmally

monadiaperse di-oetyl phthalate smoles particles with a diameter of 0.3 mmicrometer, and 3) a maximum
preseure drop of 1.0 inch w.g. when clean and opecated at its mted aitflow capacity.

high contamination area: Ay arez, soressible to individuals, where removable sucface contamination levels excesd
or are likely to exceed 108 Gmes the removable surface contamination values specified in Chapter 2, Table 2-2 [s2e
§35.2(2)].

high vadintion area: Any area, acoessible w individuals, in which radiation levels could rssult in an indhvidusl
receiving a deep dose equivalent in sxcess of 0.1 rem {0.001 Sv} in E hour at 30 centimeters from the mdiation source
or from any surface that the radiation penetrates [ses 835.2(a)].

hot particke: Fuoel, activared corrosion product, or other particles of small size that have 2 high spe2ifie activity a2 a
result of noclear fission or neulron activation, When in direct contact with the skin, hot panticles are capabie of
producing a shallow dose equivalent of 100 millirem of mare in one hour o a localized area.

bot spot: Localized spurce of radiation or radicactve material normally within facility piping or equipment. The
radiation levels of hot spats exceed the peneral area radiation level by more than a factor of 5 and are greater than 100
millirzm {} mSv) per hour on contact.

imdividual: Any human being [see 835.2(a0)

Infrequent or firsi-time activides: Radiologicel work activities or opemiions that require special management
aneation and copsideration of npew of povel radiclogical controls. The designation of infrequent or first-time activites
is specifically applicable w0 facilities that conduct routine and recurring process operations, and is not applicable i
tacilities thet routinely conduct first-time activities, such as experimental or research facilities.

irradistor: Sealed radsodctive material used to rradiate other materials thal has the poetential b ereate & rdiation level
exceeding 500 rad {5 grays) in | hour at | meter. Although not addressed in this Standard, accepiable radiological
contofs for irtadiator use are specified i Tide 10, Code of Fadeal Regulabions, Part 20,1603,

lifetione duse: Totel cocepatonal doss over a worker's lifetnee, including extzmal and intemal dose.

low-Revel wasie: Waste that contains radigactive material and is not classified ag high-level waste, ransuranic wasee,
spént naelear fuel, or byproduct material as defined in Section 118(2) of the Atomic Encrgy Act, as amended. Test
specimens of fissionable material irradiated only for ressarch and development and not for production of power o
photenium may be classfiied as Jow-level waste provided the concentration of tramguranic activity is less than 100 nCifg.

member of the public: Ao individual who iz not 2 general emploves. An individoal is not 2 "memnber of the public®
during any peried b which the individual meocives an accupational dose [ses 8335.2(a)).

minor: An individuat legs than 18 years of age {ses 835 2(a)].

mixed waste: Wasle contyning both mdisactive and hazardous components as defined by the Atomic Energry Actand
the Resource Conservation and Recovery Act, respectively,
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monftoring: The measuremeot of radiation levels, airtbome radioactivity concentrations, radicactive contamicabion
Yevels, quantilics of radicactive materizl, or individual doses and the useof 1he results of thest measuremeats to valuate
radiclogical hazards or potentiz] and actuzl doses resulting from expasures to ionizing radiation {see 335.2{s]].

vccopational dose: Anindividual's jonizing radiation dose (extemal and internal) 25 a result of that individeaTs work
esxignment. Occupational dose does nol include dozes received as a medical patient or doses resulting from background
radiation or participation 25 2 pavent in medical ressarch prograrms [see §35.2{2)].

personal pratective eguipment; Equipment such as respimators, face shiclds, and safety glasses wsed to protect warkers
from excessive exposure to radioactive ar hazardous matenals,

personnel dosimeters: Devicss designed 1o be wom by a singhe individual forthe assessment of dose equivalent such
as film hadges, ihermaluminescent dosimeters (TLDs), and pocket iontzation chanbers.

personne]l monitoring: Systematic and peciodic estiowts of radiation dose received by individuals during working
hours. Alsa, the monitonng of individuals, their excrations, sKin, of any pam of their clching to dedermine the amount
of cadioactivity present,

ptamnned speckal exposure: Preplanned, infrequent exposurs 1o radiation, aeparate from angd in addition to the annual
dose limits.

prepatal redistion exposore: The exposure of an embryoffemrs to radiation,
primary dosimeger: A dosimesier wom on the body used to obtain the formal record of whils tody radiation dose.

protective clothing: Clothing provided to personnsd o minimizs the poteatial for skin and personal and company-
ispued clothing contamination. Also referred te as "anti-contaraination clothing," "anti-Cs," and "PCs."

qualification standerd: The explicit pericomance requirsmenis for minimum proficiency in technical, academnic, and
site-specific knowledge and practical skills used in determining setisfaciory completion of aining programs. The
qualification standard is used to qualify radiological control technicians at DOE facilities.

rad; Unit of absorbed doss. Ong rad is ¢qual to an absorbed dose of 100 crgs per gram or 4,01 joules per kilogram
(0.01 gruy).

radigtion or inoizing radistion: Alpha panticles, beta particles, pamona mys, X-rays, neuirons, high-speed electmas,
high-zpe+d protonz, and oiher particles capable of producing ions. Radiation, as uzed in this Stndard doss not imetude
pon-iomizing radiation, such as radio- or micro-waves, or visible, infrared, o ulmavioled light [see 335 2{a7].

redintion area: Any arsa, accessible (o individwals, in which radiation levels could result in an individual receiving
s decp dose equivalent in xeess of 0005 rem (005 mSv) in one hour 8t 30 cotmetars from the mdiation source or
from any surface that the radiation penetrates [see 825.2(a)].

radigactive muterial: Anymaterial chat spontansously amits jondzirg radiation {(£.g., X« or gamma rays, alpha or beea
particles, neatrons). The term“ radicactivernalerial™ alsa meludes materiats onto which sadioactive material is deposiled
oy into which it is incorporated. For purposes of practicality, both 10 CFR. §35 and this Standard establish centain
threshold lewsls betow which specified actions, soch as posting, labeling, or individoal monitoring, are not required.
These threshol kevels are usually expressed in terms of total activity o concentiavion, contamination levels, individual
dases, or exposure rates.
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radioactive material area: Any arca within a controlled area, sccessible to jodividuals, i which itéms or sonainers
of mdicactive material wxist and the total activity of radicactive roaterial excezds the applicable values provided in
appendix 44 of thiy Standard {see B35.2{a]].

radipuctive waste: Solid, liquid, or gassous matscial that containe radicouclides regulaced under the Avomic Bnergy
Act, e artendad, and is of neglipible economic valoe considering the cost of recovery.

radiouctivityr A natural and spontanecus process by which the uhstable stome of an slement amit or rediate excess
energy andf/or parttcles from their nuclei and, thus change {or decay) to 2igms of a ditfsrent Stement or to a lower energy
stale of the same element.

radipgrapby: Examinztion of the strustuze of matsrials by non-destrsetive mehods, using » radioactive soutes or a
radiation gemerabing device.

radiological arer: Apy arca(z) within 2 controlied area (but pot including the contrelled area) defined as 2 "radiation
area,” "high mdiation area, " "very high mdialon arta " "contamination area,” "high ¢onanmnation area," or " airbome
radioactivity area” [see 835 20a]).

radiodeglcal buffer avea (RBA): Aniptermediate area established to prevent the spread of radicactive contamination
and to protect persepnel from radiztion exposure.

radislogical conteol hold point: Cadtionaty siep in 2 technical work document requiring the radislogical contral
orpanization to perform zorne action or verification. The radiclogical control hold point requirements should be
satisfactorily completed before dwe work is continved.

radiological contral techoiclam: A radiological worker whose pomacy job assignment involves assessmaent of
workplace mdiokogical conditions, specification of protective measures, and provision of assistancs and guidance to
ather individuals in impleneatation of radiological controls.

radiologleal lubet: Labe] on an item which indicales the presence of cadistion or radicactive materials.
radiological posting: Sign, marking, orlabel that indicates the presence or pitential presence of radiation of radicactive
materials.

radlologcal worle: Any work that requires handling of radiosctive matzxial or access to radiclogical areas.
radiological work permit (RWPF): Pemnit that identifizs sdiological condebons, sstablishes worker prolection and
monitoring requiremants, and contains specific approvals forradiclogical werk activities. The radiotogical work peomit

SErves AS an administrative process for planning and controlling radiological work and infoming the worker of e
mdiological conditions.

radiologikcal worker A general employee whose job assignment involves operation of radiation producing devicss or
werking with vadicactive matenials, or whe is likely to be reutinely occupationally sxposed above 0.1 rem (0.00] sievert)
per year tatal effective dose equivalem [5ee 835.2({a)).

real-time air momitoring: Massurement of the copcentrations or guantities of airbarne radicactive materiajs on a
contitmons beacis [see §35.2(z}]. Also see "continuows air monitor.”
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refrasher trainiog: Tranmg scheduled in the alismate yeat when foll paining is not completed for Radiolopical
Worker [ and Radiologrical Worker IT personmel.

rekease to uncontrolled areas: Relezse of material from administravive contred afler confioming tat the residual
radioactive materdal meets the guidelines in DOE 5400.5.

rem: Unit of dose equivalent. Dose equivalent in rem is numerically equal to the absosbed dose in rad muldplied by
a quality factor, distribution Factor and any other necestary madifiing factor (! rm = 0.01 gisvert).

remgvable contaminatlon: Radicactive meisriel! that can be removed From surfaces by non-destructive means, suck
as casual contact, wiping, brushing. or washing.

respiratory profective devices  An apparatus, such as a rsspimlos, worn by an individual for the purposs of reduciog
the individoz('s intake of sicbome radicastive matenals [ses 835.2(a)).

webd radiosctive sodrce: A radivhetive sourcs manufactured, cblained, or retained for the purpose of vlilizmg the
smitted radistion. The sealed madivactive source congigtz of o known or astimated gquantity of radicactive material
contained within 2 sealed capsube, sealed hatwesn layer{s) of non-radicactive malerial, or firmly fixed to a non-
radiozctive surface by electroplating or other meaes intended to prevent leakeage or escape of the radicactive maerial.
Sealed radioactive sources do pot include reacior fuel elements, nuclear explosive devices, and radicisotope
thermoelecimic generators [see 835.2{(a)].

sepior shie executive: That personat a DOE contractor-operatad facility or pite who haz final on-site corporate suthority
ard i3 often called the President, Gensral Manager, Site Manager, or Dicectar,

sigvert {5v): 51 unil of any of the guantives expressaed as dose equivalent. The dose equivalent in sieverts is aqual to
the absorbed dose in grays multiplied by the quality factor (I Sv = 100 rems).

slte: An ares napaged by DOE whers acoess can'be limited {or any reason. The site boundary sncompasses conmolled
ATEASR.

zoil contamination arex: An area in which soil contamination is présent at lavels that are not releagable in accordance
with DOE"s envirgnmental proteshion standards,

source leak test: A testto determmine if a seated radicactive sgurce i3 leaking radicactive matezial [see 835.2(a)].
standard radiobogical warning teefoll: Symbol desigred and preponioned as illustrated in ANSI N2.1.

step-off pad: Trensition area between contaminated and noo-contaminated areas that izused to allow axit of personnel
and remaval of aquipmen:

mitcky pad: Step-off pad provided with a tacky surface 10 reduce the patential for inadvertently tracking coptaminaion
out of a conaminated arca.

sarvey: An svaluation of the radiological conditions and potential hazards incidept to the produetion, use, ransfar,
release, disposal, or prosence of radicact ve materisl or other sources of mdiation. Wheo sppropriate, such an evaluation
inziudes & physical survey ofthe Iocation of radicactive matsrial and measurements o7 caleulations of levels of radiation,
ot concentrations or quantities of radinactive material present].
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technical work dovumene: A temn used to generically identify formally approved docuaments that direce work, such
as procedures, work packages, or job or ressarch plans,

thermolwminescent dosimeter (TLD): Fadiation monitonng device usad to recond the exposire of personne! or areas
1o certain types of radiation.

transuranic waste: Without repard 1o source or form, waste thal is contaminated with alpha-emitling transuraaic
radionuclides having hali-lives greater than 20 years and concentrations greater than 100 nCifg at the lime of assay,

anusoal optorrence: Mon-ermergency occurrence that has significant impact or potendal for impact on safety,
enviconment, healih, security, or operations. Examples of the types of cocurrences that are o be categorized as wnusual
ocourences zre comtained in DOE Order 232.1, Oecurrence Reporting and Processing of Operations Informanion.

very high radinlion area: Any zrea, accessible tp individuals, in which radiation levels eculd result in an individua)
recEving an shsorbed dose in exeess of 500 mds (5 grays) moone hour at 1 mater from 2 diation soarée or from sy
surface that the radiation penetrates [see 335 2{a])].

week: & period of seven consecutive cdays [see §35.2(a)].

whole body dose: The sum of the effective dose equivalent for external exposures and the cornmined =ffecrive dose
equivalent for internal exposures. Also referred to as tota) effective dose equivalent

year: The perind of ime beginning on or near January 1 and snding oo or near December 31 of that same year used
ta determine compliance with the provizions of 10 CFR $35. The starting date of the year uzed to determine compliance
muy be changed provided that the change is mades at the beginning of the year and that no day is emitted or duplicated
in consecutive years [see 835.2{a)].
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INDEX
Abnormai situations, response to - 346
Accelerator facilities
operations - 364

training requirements (ree Training}
Access controls. See Entry and exit controls
Accidents and emerzencies

dose Limnits ~ 213

response procedures - 345
Administrative Control Level - 211,212, 2146
Airbene mdroactvity

sonbl levels - 223

control of - 136, 223, 433

mouitoring of - 555

peesormel sxposures to - 126, 543

records (see Records)
ALARA

Copntittes - 138

process - 117

reconds (222 Records)

review [see Formal radiclogical review)
Annual Radiation Repot. See Reports
Area monitaring dosimeders. See Dosirmeters
Area radiation monitors - 553
Assersmends - 134
Audits - 134
Benchiep work, radiological controls for - 347
Calibration

facilities - 564

puidalines for - 562

records (see Records)

standardization of - 561
Contaminated wounds - 316, 542
Contamination

control levals - 222, Table 2-2

skin - 541
Contamination conmot

leveis - 222, Table 2-2

material release - 421, 422

pecsomnezl - 221, 316, 338, 542

practices - Appendix 3C
Contamigation survey fecords. See Records
Contamination surveys

material receipt, from transportation - 554

personnel - 221, 338

rovtine - 3354
Controlled argas - 232, Figure 21
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Decontamination
arza - 453
skin - 541
wound - 542
DOE
smplovess in the workplace, 156
Office of Environument, Safety and Health, 154
COperations Offices - 152
Oversight of radiclogical contrel performancs - 134
Program Offices - 151
D'oze agsesgoent, tazhnical raquirements for, 323
Dose limits
declared pregmant worker - 2{3, 215, Table 2-1
embryo/fes - 213, 2135, Table 2-1
CRTERNCY Sxposures - 213
gensral ernployee - 213, Table 2-1
member of the public, 214
mmors - Table 2—1
planed special expasures - 213
sumumary of occupational dose limits - Table J-1
Dosieters
area monitTing - 514
electremic - 513
nuclear acoident - 515
pocket and supplemental - 334, 513
Daosimetry. S2e Exiemal dosinmetry: Entemal dosimeiry
Electromic dosimeters. See Dosimelers
Embryoffetus sxposure conmls - 215
Bmergency exposure - 213
Emergency raponse perscontl, radiclogical raining. See Tmining
Employment history records. See Records
Entey and &xit requirements
aithomne radioactpvity aress - 335
contamination and high conaminstion areas - 335
conimled arsas - 331
high and very kigh radistion areas - 134, Appendix 3B
radiation arzas - 134
radioachive material areas - 333
rdiclogical baffer areas - 332
s0il contamination areas - 333
undetrgrourd radiogetive matsrial aneas - 333
Biposure. See alse Contamingtion
conirol and prevention of inlemal - 136
conirol of emergency - 213
oontrol of enbryo/fetus - 215
medmization of inkemal - 316
neutron - 137
nonunifoam skin - Appendix 2C
Exposure limits. See Dose limits
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Extertsal dosimemy
mecdemar ascident - 515
pocket and ebectronic dosimeters - 513
requirements for - 511
techiical reqarements for - 512
Facilicy madification
conirel procedurss - 382
desipn criteria - 128, 12)
planning - 311, 312
Fixed comaminabion - 724, 421
Formal radiclogical review - 312, 313,314
Gloveboxes, radiclogical controls - 347
Half-face respirators. See Respiratory prowection
Heat sress - 5M4
Hot particles, rediological controls - 348
[nfraquent or first-titne activities - 313
Integrated Safery Management - DOE Policy, 118, 311
Intemal dosimetry
requirsments for - 521
technical requirements for - 522
Iostruments
inspecticn, calibraricn, and performance of, 562
maintenance of, 563
standardization of, 561
[uternal expozure, controb and prevention of. See Exposure
Labeling, cadioactive material - 411, 412, 431
Laboratory fume hoods, raficlogical controls - 347
Laundry - 462
Lessgsoms lenrned - 353
Lifetime control level - 212
Maintmsmee planning -311, 312, 313, 315, 316, 322,323, 324
bedical yecoed=. See Records
Memnbers of the public
ENTY requirtiidanls for - 3346, Table 3-1
rdiological onentation - §22, Tablc 3-1
radiclogical momitorng aod dose recoids for (see Records)
radiological monitoring reports on {pee Reporis)
Misrofilm records. See Fecords
Mixed waste - 443
Modifications
planniog, 312
design criteria for, 381
Monitoring
personnel contamination - 338, Appandix 3D
requirements for radiologieal, 551
Mentredl exposure - 137
Muchear accident dosimetars. See Dosimetsrs
Oecupational radiation exposurs maduction checklist - Appendix 34
Oporations Ofiee. See DOE
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Operations planning - 311, 312
Ohal exansination boards. Ses Training
Chversight of radiological sontrol performance, DOE independent. Sze DOE
Packaging of mdicactive material
for contamination control - 413
fir tanspostation - 423
Performance
critiques of, 351
goals management, 132
gouls, 131
wadequacy of, 145
indicators, 131, Table |-1
Fersonal protective equipment and clothing
cleaning and care - 461
donning - Appendix 3C
guidslines for vse of - 325
vetnoval - Appendix 3C
selection - Appendix 1C
Personnel coniamination monitoring. See Monitoring
Perzonnel radiological sacords. See Recards
Planmed special exposures
authorization and condwct of - 213
recotdds and reports - 722, 741
Planners, radiclegical traiving, See Training
Plutemium facililies
operatians - 261
training {zee Training)
Focket dosimeters. See Dosimeters
Portable air-hapdling equipmens - 464
Post-job meviews - 152
Poating
areas of fixed contamination - 234
contammation, high eontamination, and airborne radicactivity areas - 235, Table 24
comrolled areas - 232
prenerat provisions 231
radistion, kigh radiation and very high radiation areas - 234, Teble 2-3
radivacive material areas - 236
radiologice] buffer arcas - 232
soil contamination areas - 235
inderground radicachive material areas - 237
Pre-job brisfings - 324
Program (ffice. See DOE
CQualification. See Training
Quality assurance records, See Records
Radiation exposure survevs, routing, See Surveys
Radiation survey records. Ses Records
Radiation-generating device cperators, radiological waining of, See Tenning
Radiation-generating device: - 365
Radicactive drains - 452
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Radipactive liquid wastes - 451
Radicactive matenal

labeling, 412, 431, Table 41

packaging of, 413

release to contmolled areas, 421

pelease o uwncontrotled arsas, 422

cequirements for identilication, slorage, and control of, 411, 431

storage of, 414

transporiaton of, 423
Radiographers, radiological traiping. See Tralning
Radiological Controd Coondinating Commitze - (55
Radinlogical Contrl Manager, qualifications - 143
Radiological Conwrol Manual, site-specific - 114

content and development - 114
Radiological Control Standard

applicability and conrol of - 112

application of - 115

implementation - 113

contod of, 112
Radiological Control Organization

functions and staffing - 143

purpose and stnrcoare - 14]
Relationship between workers and technicians - 144
Padinlagical contro] policy end procedures. See Reconds
Radiclegical Contml Program

assessment of, 134

renzggnent coonodtment, 121

muarginel performance, 145
Radiological Control Techmiciom

Qualification Standnds for, £14

relationship of, with workers, 144

traiminyg and qualification of {ree Training)

training of subcontracted {s2¢ Training)
Radiological Conral Technician Supervisor, qualification of, See Training
Radiological contrel, commitment of senior managers to, 121
Radiological controls

for benchtop work, 347

for gloveboxes, 347

for hot particles, 348

for Lahoratory fime hoods, 347

for sampl= smbons, 347
Radialogical design, 128, 381
Fadiological bealth ad safety policy, DOE

compliznce with, 113, 115

statemverst of, Introduction
Radiological monitoring, requirements for, Ses Monitoring
Radiological operations, conduct of, 125
Raditlogical performanse mports. Jee Reports
Radivlogical records, See Revards
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Radiclogical reports to individuals. See Reports
Radiological surveys, requirements for. See Surveys
Radiolopical wraining and gualification records. 5ee Records
Radiolopical training. Sse Training
Radiolopical work, conduct of, 125
Radiolopical weak in progress, eview of, 344
Radiological werk conirols
logs and comnumication systemz, 143
requiremeands for, 341
Fadiclogical Work Penmit
a4 radiotogical racord {ree Recomds)
information provided in, 321
preparation of, 323
use of, 322
Radiclogical weork practices
critique of, 127
general guidelines for, 342
Radiclogical Wosker
atnsde, 172
awar=ness of radiological conditions, 126
entry traiming, requirements for {see Training)
relationship, with Radialegical Control Technicians, 144
traimog equirements for {ree Training)
responaibilites, 123
rukes for, 123
Radielogical Worker | Training, See Training
Radiological Worker II Treibing. See Triniog
Rexords
alrvoms radicaclivity momitcring - 751, 753
ALARA - T42
calibration - 761, 762
computsrization of - 773
contamination survey - 751, 754
employment history - 721
media - T71
managemeni- 711, 712, 713
medical - 724
microfilm - 772
personnel radiologieal - 722, 723
physical protection of - 775
purpose of = 711
quality assurance - 743
rediation survey - 751, 752
ndivlogical controd policy and proceduress - 741
radiological training and qualification - 725
radiological work permit - 741
retention - 774
Removable contamination
contrel tevels - Table 2-2
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personpel frisking - 338
prrsonne] protsctive eqmpment and clothing
survaye for - 338, 555
Reponts
Anpoual Radiation - 782
dose reports, to mdividuals - 781
radiological psrformance - 133
Reapiratory protection
medical arsessmen for - 532
requirements for - 531
use of - 533
helf-face respirators - 335
Risk communications - 124
Samplc stations, radiological controls for +
Sealed rmdivactive sources - 431, Appendix 44
Eile-Specific Radiological Contral Manual. See Radiclogical Control Manual
Skin contamination,
Ekin exposure, nonunitorm,
Solid redicactive waste managermenl
reguireroents for, 441
waste minimization, 442
Special Control Levels, 214
Speciafized radiological worker, trining. See Training
Spread of contamination, somtrol of. See Contamication
Step-off pads, 335, 348, Appendix 3C
Stop radiological work authority, 345
Storage of radioactive material. See Radicactive material
Surveys
contarnination, 554
requirements for radiolegical, 351
routing radiation exposure, 552
Technical support perecnnel, radislogical raining of. S22 Training
Tachnical work docoments, 315
Temporary shiclding, 314
Training
accelerator facilities, 664
continuihg, 543
emETgency respons: pereonnel, 634
entry, requirements for, Table 3]
instroctor, 616
management, 658
oral examination boards, 6135, 544, 545, 646, 647
planners, 653
plotonium fagilides, 661
purpoze of, 611
radiation-generaling device opsrators, 655
radiographers, 655
radiological contvol personnel, 654
radiclogical comiro! technicians - 641, 642, 643, 644, 6435, 547
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radivlogical conlrol wehaician supervisors, 544, 645
Radicdogical Worker 1, 622
Radivlogical Wocker 11, 633
site personnel, 521
specialized radiological worker, 634
standardization, 512
subconiracied radiological contryl echnicians, 843
technical support personnel, 832
tritium facilities, 653
uranium fasilites, §62
Transpoetation of radioactive matecial, 423, 552, 554
Tritium faciliies
operaticis, 363
taining ceguirersents for (s2¢ Traitang)
Uramium facilities
cperations, M2
traming requirements for {ses Training}
Vacuumn cleaners, 4464
Ventilation, 311, 316, 342, 321, 464
Weighting facters for orpans and Gssuss, Appendix 2B
Workplace awareness, 135
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INSTRUCTIONS: In a continuing effort to improva the U.S. Depariment of Energy {DOE) Technical Standards, this form is
provided for use in submitting comments and suggestions for improvements. All users of DOE Technical Standards are
invived 10 provide suggestions. This form may be delached, folded along the fines indicated, 1aped akong 1he Yoose edge (DO
NOT STAPLE) mailad to the address indicated or faxed o (615) 574-0382.

1. The submitter of this form must complete tlocks 1 thraugh B.
2. The Technlcal Standards Program Cffice (TSPQ) will forward this form to the Preparing Activity. The Preparing Activity will
reply 10 the submitier within 30 calendar days of receipt from tha TSPO.

NOTE: This form may not be usaed to request copies of documants, nor to request waivers, deviations, or clarification of
specification requirernents on curment contractors. Comments submitted on this form do not constitute or imply autharization
1o waive any porlion of the referenced document{s) or 1o amand conlractual requirsments.

Public reporting burden for this collection of information is estimaled to average 30 minutes per response, including the ime
for reviewing instructions, searching exisiing data scurcas, gathering and maintaining the data needed, and completing and
aviewing the sollection of information. Send comments regarding this burden estimate ot any other aspect of this collection of
tnformation, including suggestions for reducing this burden, to Office of Infurmation Resources Management Policy, Plans,
and Oversight, Records Managernent Divizsion, HR-422 - GTN, Paperwork Reduction Project (1910-0900), U.5. Department
of Energy, 1000 Independence Avenue, SW., Washington, DC 20585; and to the Offica ot Management and Budget (OMB),
Paperwork Reduction Project {(1970-0800), Washington, DC 20503,

U.S. Dapartmenrt of Energy Technical Standards Program Office
/o Partormance Assurance Project Office
F.O. Box 2009, Bldg. 9201-3
Oak Ridge, Termessee 37831-8065




