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! FOREWORD
l

This manual is issued to provide guidance to personnel,

both NASA anc contractor, in the procurement and safe
f

; hanoling of ~ radioactive materials or raciation-proaucing
|
'

equipnent while being used or stored at the Johnson Space

| Center (JSC). Suggestions for changes and improvements
N

to this manual should be sutmitted to the JSC Radiation

Satety Cmmittee for consideration via the Biomeaical

Applications Branen, 505.

@%
C. M. Barnes, D.V.M., Pn. D.
Radiological Health Officer
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| GENERAL DESCRIPTION
!

| 1.1 PURPOSE
|

| Tnis manual describes the policy, organization, procedores, and-

requirements tor the radiological health and safety activity of|

!. the Johnson Space Center (JSC).

_ 1.2 SCOPE

3
! This manual incluaes organization, training, and responsibilities
! for raciological health and safety at JSC. It detines JSC proce-
| aures and requirements for procurements, use, handling, storage,
| shipment, and disposal of sources of ionizing radiation, as well

as personnel monitoring ard mergency proceaures. It also indi-
!

cates reference documents from wnicn more detailed information!

may be obtainea when necessary.

1.3 JSC R>LICY (See Appendix A, JSCI le60.4)

It is the policy of JSC to: (1) exercise centralized control
O over operations involving use of radioactive materials ana

raaiation-producing equipment; (2) assure that exposure of
personnel to ionizing radiation from racioactive materials or
radiation-proaucing equipment is kept to a minimum; (3) assure
tnat compliance with applicable federal, state and local regu-
lations is maintained; (4) hold each supervisor responsible for
training those employees who are to use ionizing radiation and
to see that all work is in compliance with applicable regulations.

1.4 APPLICABILITY (See Appendix A, JSCI 1000.4)

Tne proceaures and radiation protection practices as set forth
in this manual apply to all organizational elements of JSC and,

to all contractors working in facilities under the aaministrative
control of JSC. It snould be noted that regulations quoted are
Federal statutes imposed on NASA under terms of its licenses witn,

the Nuclear Regulatory Commission (NRC, formerly Atomic Energy
Cmmission), ano applicable regulations promulgated by Occupa-
tional Health and Satety Administration (OSHA), Fooo and Drug|

Administration (FDA) and the Depart! Tent of Transportation (DOT).
Questions concerning details of current regulations or the,

! applicability of regulations snould be referred to the JSC
| Biomedical Applications Branch, SD3.

JSCM 16608 '
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1.5 HEVIb10N OF FMJAL
| :

Approved revisions to this tranual will oe developed by and for
approval of tne JSC Raaiation Satety Conmittee. Specific !
changes will be numbereo and transmitted by the Biomeaical
Applications Branch, 505, and will consist of a change check-
list, ano the new Enges to ne inserted into the cocument.
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( PART 2
l

JSC OIGANIZATION EUR RADIOLOGICAL HEAUIYi

j The Direc..or of Space arx2 Life Sciences, with authority granted by the
Director of JSC, has appointed the Radiation Safety Comittee and ther

Medical Isotopes Operations Subcommittee to assure control of radiation
ano to assure compliance with tederal regulations governing the use of
ionizing radiation. Policies of the Radiation Safety Committee are.

carried out in day-to-day activities by the line supervisor of radia-l-

tion use personnel. A Radiological Safety Otficer nas been designateo
in a contractor team ot professional health physicists which assists

T the radiation user oy providing administrative and technical' guidance
. in radiological nealth.
|

The Radiation Constraints Panel estaDlished by the Director of JSC is
responsible for coorainating all operational aspects of radiation
pertaining to manned spaceflignts managed by JSC.

Tne overall otganization chart tor Radiological Satety at JSC is outlinea
in Figure 1 of this Part.

2.1 RADIATION SAFEW LUMMITTEE

Tne Radiation Safety Committee implements the functions and
responsibilities outlined below: (Appendix A, JSCI ld60.1)

'

a. Coc.ainates and controls the use of ionizing radiation.

j b. Reviews and approves all JSC raciological health policies
| and procedures.

c. Develops and coordinates materials incorporated in the JSC
| - Radiological Healtn rianual.

d. Performs the functions detined by Title 10, Code of Federal
* Regulations, Part 33. (Appendix G, lu CFR 33)

_
2.2 MEDICAL ISO 10 PES OPERATIONS SUBOUMMITTEE

,

The Medical Isotopes Operations Subcommittee, by means of
guidelines set forth in Appenaix E of this manual, performs the
functions ano assumes the responsibilities outlined helow.
(AFpendix A, JSCI 1660.2).

a. Reviews the training ana experience in medical uses of racio-
active material of physicians wishing to use radiopharmaceu-
ticals, and approves those physicians wno are to us2 or directly
supervise the human use of radioactive material.

| JSCM 1d60B
1
|
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|b. Reviews, trom the stanopoint or radiological nealth and
satety, and approves or disapproves requests for use of
radioactive material or raaiation-producing equipment
in or on humans,

c. Evaluates and coordinates the use of isotopes for medical
purposes unoer a private practice or organizational
license in or for JSC programs.

2.3 NA0lOLLGICAL HEAL /IH OFFICER

IThe Radiological Health Otticer is responsible for the operation
ard supervision of the local radiological health activity and
is a member at tne Raciation Safety Committee, Gie Mccical
Isotopes Operations Succommittee and the Raciation Constraints
Panel. Specifically, the functions are:

a. Formulates raaiation safety criteria for review by the JSC
Raciation Safety Conmittee,

b. Assists JSC line supervisors in implementing radiation
satety rules and procecures as promulgatea by the Radio-

,

' logical Safety Otticer (See Part 2, Section 2.4) and the g
JSC Radiation Safety Carmittee. W

|

C. Reviews and provides consulting services on the radiation
safety aspect of all proposea facilities and space system
designs wnich involve radioactive material or raciation

| sources.

d. Coordinates with NhC on matters concerning the regulatory
anc reporting functions.

e. Evaluates technical reviews of all proposed uses of facili-
ties for radioactive material and radiation macnines to

'

assure conformity with applicable regulations, stancaras
and good practice. Hecarmenos to JSC Radiation Safety
Committee approval or disapproval of such facilities.

,

t. Exercises general surveillance over all uses of radiation
at JSC including on-site contractor activities to assure
radiation use in conformity with safe practice, pertinent
regulations and with provisions approvea by the Radiation
Safety Carmittee for specific Radiation Use Authorizations.

J5CM 1o608

O



_~ - - . . - . . - ._

< ,

|

|
'

| 2-3

2.4 HADIGIOGICAL SAFETY OFFICER (RSO)

!

I
The Hartiological Safety Otticer is responsible to the Radiological
!!ealth Officer and is an ex-otficio nember of the Radiation|

Safety Comittee and the Medical Isotopes Operations Subcomittee.
The duties and responsibilities of the Radiological Safety
Otticer are as outlined below: (Almendix A, JSCA */5-b2) .

a. Assumes control and initiates corrective action in radio-
-

j logical emergencies.
,

!k b. Coordinates with NRC on matters concerning the regulatory and.

| reporting functions through the Radiological Health Otticer.
|- <

|

Prepares inciaent and overexposure reports required by the 'c.
NRC and otner agencies.

c. Performs technical reviews of all proposea uses ot facilities
for radioactive material and radiation machines to assure
conformity with applicable regulations, standards and good
practice.

O A:.sists line supervisors as primary contact on a day-to-daye.

oesie 1or ettere reietea to reoietio# eetetv-
1. Assures that the disposal of radioactive waste is safe and

complies with Federal, State, local government and JSC
requirements.

g. Operates the Health Physics Laboratory, the Isotope Storage
Facility and the Radiation Chemistry Laboratory.

h. Provides training ana inaoctrination of personnel in
radiation safety. )

* i. Reviews all pJrchase requests for radiation sources and
|irradiation services for conpatibility with approveo |

programs ano licensing requirements.
<

j.

!
Performs radiation protection surveys and radiation safety
evaluations including leak tests required by NRC license.

;
i

| k. Provides radiation instrument calioration services and
i controls tne instrunent calibration racility.!

JSCM 1c60B
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1. Provides personnel vosimetry tot grouno operations.
Interprets and reports results and maintains permnent
dosimetry records.

m. Performs racio-assays as required.

n. Maintains a central inventory of all radiation sources
ano provides a repository for those that are not in use. .,

o. Inspects ano mintains recoras ot all receipts ano
shipments of radiation sourc-'3. y

2.3 RADIATION GESTfMIff1S PANEL

'Ihe Radiation Constraints Panel is responsible tor coordi-
nating all operationel aspects of raaiation pertaining to
mannea spaceflights mrn7.Ni Ly JSC. The panel will perform
the following specitic functions: ( Appendix A, JSCI lo60.5) .

a. Review all operational aspects of radiation incluaing
cooraination of exposure limits, mission objectives,
crew and operational considerations and program require-
ments to arrive at a consolidated Center position,

b. Coordinate ana evaluate all requireaants for all opera-
tional radiation instrunentation, ana reconTnend appro-
priate action to the cognizant program otfice.

c. Review all missions for radiation constraints, nominal
exposure, traue-ofis, contingencies, proceaures, mission
rules, and other mission considerations.

d. Revit.w all radiatica support for eacn mission, including
onboara instrunentetion, the Mission Control Center, .

radiation network, other Government agencies, and
adaitional support appropriate to the mission.

.

e. Collect, review, and puolish for each mission a detailed
listing ot all raciation sources on the vehicles being
flown.

The Radiation Constraints Panel will determine the require-
ments ana necessary support for each program and provide
recommenaations to the appropriate program manager for

,

implementation.
!
|

|

h|JSCM 1o008
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PARr 3

fouTINS PROCEDURES AND REQUIREMErf1S

3.1 USER

The. user or operator of any ionizing radiation source shall
have adequate training and experience, to receive, use and
have castody of specific regulateo sources of ionizing
radiation, as aeterminea by the Radiation Satety Committee._

I

Supervisors ot radiation users or operators shall be responsi-
i_ ble for insuring compliance with the provisions of this manual.

3.2 EADIATION USE AUTHORIZATIONS

In oraec for the Radiation Safety Caumittee to evaluate potential
nazards associated with the use of a regulatea radiation source,
a Radioactive Material use Authorization (JSC Form l'.*42) or
Raciation Macnine Use Authorization (JSr. Form 1943) snall be
submitted oy the. proposea user of the raciation source. The
requested use authorization snall contain a description of the
operating procedures, which include detailed satety precautions,;

the use location, identities ana qualifications of the users andO their superfisors. Prior to, or concurrent with the preparation
|

i V of tne radiation use request, the radiological health staff shall
perfor.n a radiological safety analysis, or initial radiation
protection survey- and a report of diese finaings shall be sub-
mitted to the Radiation Safety Committee, along with the radia-
tion use request. (See AE,perxtix C).

The Radiation Safety Ccamittee will review the originator's
proposal, tne user's gralifications and recommendations made
by the Raciolcgical Safety Officer or Radiological Health Officer.

3If satisfied that the proper precautions are to be taken, they l

will approve the request, binding the users to all statements-
represented. If 'idditional recommenaations are considered !

,

appropriate oy the Committee. a written condition shall be
acaed to the authorizatim applicable to each recommendation.

4

Modifications to approved authorizations shall be submitted on
tne J5C Form 1942 or Form 1943 anc follow the s ue processing
as the original request. In a3dition to materials presented by
the originator, for consiaeration by the Committee, previous
survey results ana hazard evaluations shall be given primary
importance for approval of renewed or moaifiea use authoriza-i

i tions. Information contained in previoils subnittals to the
'

JSC Radiation Safety Committee may be incorporated by reference
provided references are clear and specific.

JSCM 16608,
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3.2.1 RENEWAL OR TERMINArION OF RADIATION USE AUTHORIZATIONS

Approveo Use Autnorizations terminate atter the date recorcea
on tne approvea authorization. The following procedures shall
be followed to insure proper authorizations on control sources
of ionizing radiation:

Thirty (30) days prior to expiration aate of a Radiation
.

a.
Use Autnorization, a written notice snall De submittea to
the Radiation Use Authorization originator and originator's
supervisor and/or technical manager if originator is a y
contri.ctor, witc advisement ot authorization expiration
and suoseguent consequence.

b. It a Radiation Use Authorization renewal has not been
applied tor withir seven (7) aays of the expiration date,
and the operation is to continue, a second notice shall
be submitted with an additional copy of tne expiration
notice to De transmittea to the functional Director,

If a Radiation use Autnorization renewal has not beenc.
applied for oy expiration date, the Raciation Safety
Committee Cnairman shall z.dvise tne functional Director hot the circumstances.

d. The first working aay following expiration date of an
approved Radiation Use Authorization, the source of
ionizing radiation snall be placed in controlled storage
or secured against unaathorized use penoing appropriate
action.

3.2.2 SPECIAL REQUIREMFNTS FOR OFF-SITE RADIATION USE AU'IEURIZATIONS

Prior to approving a Radiation Use Authorization for an
organizational element ot JSC in which the material or equip- *

ment will be usea at a temporary-Job-site (a facility not
unaer the administrative control of JSC) the tollowing
requirements snall be satisfiea.

*

Written authecization shall be ootainea from the aaminis-a.
tration of tne facility where se ot radioactive materials
is proposea. If the facility or institution holas a by-
product license from tne Nuclear Regulatory Commission or
an agreement state, the use of byproauct materials should
oe concurred in by the local Rauiation Satety Of ficer ana/or
tne Radiation Safety Committee.

OJSCM 10008
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b. To assure minimal raciation exposure to individuals and
confirm no residual radioactive contamination remains in
the facility, an inoividual snall be namea with adequate
training and experience in radiological health activities
to select suitable instrumentation and perform monitoring
tasks as determined necessary by the JSC Raciation Safety,

Committee.

c. Procedures and arrangements for disposal, to hanale
racioactive waste generated at the temporary job site,-

shall be formally specified and approved by the JSC
Radiation Satety Ccrnmittee. The preferred waste disposal

% method shall be by airect transfer to Nuclear Regulatory
Commission or agreement state licensee authorized to
perform cx)llection and/or disposal of radioactive
waste.

a. Duration of radiation use unoer these procedures shall
be limitea to .50 days inclusive. When a demonstrated
need for a longer use perica exists, the request for
Radiation Use Autnorization snall be submitted at least
60 aays in advance of need aate to allow time for the
J5C Radiation Safety Committee to secure the necessary
approval from tne Nuclear Regulatory Commission.O

All records of raaiation surveys, personnel monitoring and
radioactive material transfers shall De maintained by the
use supervisor and suomitted to the Biomedical Applications
Branch, SD5, at the completion of tne authorized use._ Any
incidents involving individuals overexposea, lost sources
or contamination problems shall be reported imediately to
the Radiological Safety Officer at JSC, in accordance with
Part 4 of this manual.

3.2.3 Itf1'ERIM APPROVALS

* hhen an imediate use of ionizing radiation is determined
necessary, the Radiological Safety Of ticer may temporarily
modify tne following previously approved authorizations with

* verbal concurrence from the Radiation Safety Committee
Cnairman:

a. Extena an expiration cate of a Radiation Use Autnorization
for a period not exceedits 60 days.

b. Add specific users provided that individuals nave met
the standaras of training and experience established
by the Radiation Safety Committee and the approved
supervisor has not enanged.

JSCM 1660B
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c. Add to the isotopes named on an approved authorization
providea the isotopes added will not change the kinas of
radiation emissions previously approved and the hazard
f rom absorption into the body as aetinea in National
Bureau of Stancards Hanobook 40 does not increase.

The Radiation Safety Canmittee (RSC) will evaluate these
temporary modifications, and it satistied that the Radio-
logical Satety Officer's action was proper, will ratify tne

'actions at the next Radiation Satety Committee meeting.

Approvals may be withdrawn at any time if safety violations j
occur or use ot a regulated source is founa not to be in'
compliance witn conditions of tne approvea use.

3.3 RADIATION SURVEYS

a. Initial Nadiation Surveys - Prior to the use of radio-
active material or the operation of radiation-producing
machines, an initial radiation survey shall ne performed
by the radiological health statt. Baseo on this survey,
general procedures for sate handling and use will be
recommenced while leaving as much latitude as is sate
and teasible. g

b. Periodic Radiation Surveys - The radiological health
statt will schedule periocic inspections and radiation
surveys of each tacility where radiation is being used.
Any unsate practices will be called to the attencion ci
the Raciological Safety Officer who may revoke the
Radiation use Authorization with concurrence from the
Radiological Health Otficer. Revocation of Use Authoriza-
tion will require immeaiate notitication of available

members of the Raciation Safety Comittee ana appropri-
ate NASA management.

'

Tne results of initial radiation surveys and periodic
radiation surveys snall be presented to the JSC Radia-
tion Safety Ccmnittee to allow a complete review and

,

evaluation of existing and proposed uses of ionizing
raaiation.

c. Survey Instruments - Appendix D contains a list of
radiation detection instruments available througn the
Biomedical Applications Branch, SD5, for surveys and
area monitorir.g at JSC tacilities.

JSCM 1660B
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3.4 TRAINING AND EDUCATION

Instruction of personnel is of great importance to the
success of radiation protection activity. As a minimum, and
prior to working witn ionizing radiation, incividuals must
have nad either raciation experience ana/or training covering
at least the tollowing points:

- a. General description of raciatior,and its hazards.

b. Basic principles of radiation safety.

c. Radiation safety procedures relevant to duties associated
with enployment.

d. JSC policies and appropriate Feaeral regulations.

e. Emergency procedures.
*-

Periodic instructions will te carriea out on-tne-joo by
radiological healtn statt. Emphasis will oe placed on
updating operating methods and emergency procedures.

It, aue to the nature of work to be cone, personnel are
suo]ect to unusual hazz.rd, they may be required to have
aaoitional training as determined by the Radiation Safety
Committee.

3.3 PIOCURFAENI', SIOPA3E AND TRANSEER OF RADIATION SOURCES

a. Procurement - Radiation sources to be usea in JSC
controlled racilities shall not be procurea witnout
approval Oy the Biomedical Applications Branch, SDS.
'Ihe originator of a procurement document shall provide
a cetailed description of the proposed use of radio-'

active materials ana use location to the Biomedical
Applications Branch, SDa, wnich will authorize
further procurement processing.

,

JSCM lobuB
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Procurement Division responsibilities shall be:

(1) To coordinate with the Purchase Request initiator
whenever it is believed that a controllea radiation
source will be involved in the proposeo procurement
and approval of the Biomedical Applications Branch,
SD5, is not indicatea.

(2) 'Io include in contracts and purcnase oraers for
'

radioactive materials an instruction to the venoor
to place on the shipping label the words: .f
"Notity Raaiological Safety Officer Upon Arrival."

b. Receipt - Tne Radioloaical Safety Officer shall be notified
of all arrivals of sources of raaiation at JSC ano shall
transfer tne materials to Builaing 203 for cocumentation,
inspection and leak testing if applicable. For purposes ot
documentation, tne originator or the shipment is requested
to furnish a completeo JSC Form 1623 in addition to otner
relevant snipping accuments. A copy of this form will be
returned to the snipment originator. (See Appendix C).

C. Storage - All radioactive materials not covered by a current
authorization approved by the Radiation Safety Committee
shall be storea in Building 203A. Exceptions shall be only
those quantities of racioactive material in less than
general licensed amounts, specified in 10 CFR 31, or for
flight items that can be properly controlled in the bonded
storage locations. All storage areas for radioactive
materials shall be so constructed that only authorized
users have access to tne material.

a. Shipping - All sources of raaiation once documented by the
radiological health statt ana locatea in a particular

,

facility shall not be tranferred to the accountability
or another organization, or transterrea from one location
to anotner within JSC without prior approval of the Radio-

*
logical Safety Officer in addition to action required for
property control proceaures.

Off-site shipments require cocumentation and completion of
JSC Form 1625, which snall be includea with other relevant
shipping documents. Each shipment shall be made in accord-
ance with the applicable Feaeral, state and local transpor-
tation regulations. These regulations are referenced in
Appendix F in tnis manual.

JSCM locu8
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e. All snipments of racioactive material shall be under the
auspicies of tne Transportation Branch, JF7, wnen the
shipment is sponsorea by or shipped in connection with
a JSC sponsorea pro]ect.

3.6 AREA DESIGNATIONS

The following area designations shall apply tor purposes of
raciation control at JSC:~

a. Controlled Area - Any area to wnich access is controlled
T tor purposes or protection or inoividuals from exposure

to radiation anc radioactive material. The term
"controlleo" is meant to be synonymous with the term,
" restricted" as usea in the NRC Regulations.

D. Raciation Area - Any area, accessiole to personnel, in
which there exists radiation at such levels that a
major portion of the bocy could receive in any one hour
a cose in excess of 2 millirem.

High Raciation Area - Any area, accessible to personnel,c.
in which there exists radiation at sucn levels that aO meaor vortion of the boav cou1e receive, in env one
nour, a cose in excess of 100 millirem.

Airborne Radioactivity Area - Any room, enclosure, or
..

a.
operating area in which airborne radioactive materials
exist in concentrations in excess of the amounts
specified in A p ndix B, Table I, Column 1, of 10
CFR zu; or any room, enclosure, or area in which con-
centrations, which averageo over the number of hours
in any week during which inaivlauals are in the area,
exceed 25 percent of the amounts specified in Aprefix B,
Table 1, Column 1, of 10 CFR 2U.

.

e. Uncontrollea Area - Any area to which access is not
controlled for purposes of protection of individuals

* from exposure to radiation and radioactive materials.
The term "uncontrollea" is meant to be synonymous with
the term "unrestrictei" as usea in the NRC Regulations.

f. Contamination Area - Any area, accessible to personnel,
from which 10 disintegrations per minute (dpm) of alpha
particles or 200 apm of beta particles or gamna photons
may be removed from a 100 centimeter square area.

O JSCM 1660B
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3.7 RADIATION DOSE LIMITS

Radiation oose limits at JSC are based upon limits specified
by the NRC in 10 CFR 20. It should be recognized that the
JSC limits are established as maximum values and, in all cases,
personnel exposure should be maintained as far oelow the limits
specified in this part as practical. A particular effort should
be made to keep the radiation exposure of an emoryo or fetus to -

the very lowest practicaole level during the entire gestation
period as recmmended by the National Council cn Radiation
Protection and Measurements. (See Appendix G, NRC P.gulatory VGu be o.13).

Dose Limits for Controlled Areas - Personnel shall not bea.
exposed routinely to raciation or radioactive material in
such a manner that the tollowing limits are exceeded:

Rem / Calendar
Quarter

hhole body; nead ano trunk; active
cloca forming organs; lens of
eyes; or gonads . . . . . . . . . . . . 1. c h
Hands and forearms; feet ano
ankles 16.75. . . . . . . .........

Skin of whole body 7.30. ... .....

In exceptional cases an individual may be percitted to
receive a quarter]v, whole body dose greater than 1.25
rem provided:

(1) During any calendar quarter the dose to the whole
body shall not exceed 3 rem; and

-

(2) The dose to the whole body, when added to the accumu-
latea occupational dose to the whole boay, shall not -

exceed 5(N-ld) rem where N equals the inoividual's
age in years at his last birthday; ano

(3) The individual's prior accumulatea exposure nas been
determined.

b. Dose Limits for Minors - An individual under the age of Id
years shall not be pccmitted to enter or be employed in
controlled areas such that ne will receive doses of radia-
tion in amounts exceeding 10 percent of the limits in 3.7, a.
Exposures shall be averaged over pericas not to exceed one
calendar quailer.

JSCM lo608
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c. Dose Limits in Uncontrolled Areas'- Radiation dose limits
in uncontrollea creas snall be such that an individual.
will not receive a dose to_ the whole body in excess of
U.S rem in any calendar year. Furthermore, radiation
levels shall be such that if an individual was contin-
uously present in the area, he would not receive a dose
in excess of 100 millirem in any seven days.

: 3.d AIRBORNE ODNCFRfRATION LIMI'IS

Airborne concentrations of radioactive materials to which
V personnel at JSC may be exposed are also based upon limits

specifiec by the NRC in 10 CFR 20. Again, the JSC limits
are establishea as maximum values, and in all cases airborne
concentrations shoula be maintained at the lowest practical
level,

a. Contro' led Areas - With no allowance made for protective
clothing or equipment, no personnel snall be exposed to

[ airborne radioactive material in average concentrations
i in excess of tne limits specified in Appendix B, Table I
| of 10 CFR 20. These limits are basea upon an exposure'

to tnese concentrations for forty hours in any period ofO seven consecutive days. For exposure times, other thanL' forty hours, the airborne concentration limits may be
increased or decreased proportionately.

b. Minors - An incividual unoer the age of id years snall
| not be exposea to airborne radioactive material in an

| average concentration in excess of the limits specified
j in Appendix B, Table 2 of 10 CFR 20. Concentrations may
j be averaged over periods not greater than one week.

i c. Uncontrolled Areas - No personnel in uncontrolled areas
i shall be exposea to airborne radioactive material in
(, concentrations in excess of the limits specified in

Appendix B, Table 2, ot 10 CFR 20. Concentrations may
be averaged over a period not greater than one year.

'>
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3.9 PERSONNEL PONITORING

a. Personnel nonitoring is required in any area where tnere
is a probability that an individual may receive a radiation
dose in excess of 25 percent of tne limits in Part 3,
Section 3.7a.

D. The details of the monitoring procedure shall be determined
in each case Dy the Radiological Safety Officer in consul- -

tation with the Raciation Use Supervisor and with considera-
tion of the dose limits. (See Part 3, Section 3.7).

i

c. Personnel monitoring procedures shall include, as a minimum,
tne wearing of film baages and/or pocket aosimeters. Film
cadges shall be changea for processing on or about the
first working day of each montn. Personnel monitoring
devices shall be available trom the Radiological Safety
Otticer. When needed, the appropriate radioassay service
shall be furnishea.

c. The Raciological Safety Officer snall maintain a permanent
record ot all personnel cosimetry reports. If a report
inoicates an overexposure, an investigation shall be
initiated to determine cause and to suggest remeaial action.
The overexposure shall be reported to the NRC in compliance
with 10 CFR 19.

e. Inaividuals determined to require radiation monitoring
shall be advised annually of the worker's exposure to
radiation or radioactive material as shown in records
maintainea Dy JSC.

3.10 POSTING AND LABELING

Ine posting and labeling requirements for JSC are based on the
'

regulations in 10 CFR 19 ana 10 CFR 2U. The radiation sylicols
prescribed by tnis section shall be the conventional magenta
or purple three-blaced design on a yellow background. Any
additional intormation that may minimize exposure to radiation *

or to radioactive material shall be on or near signs and labels.
Posting and labeling requirements are as rollows:

a. Radiation Area - Each raaiation area snall be conspicuously
puht x1 witn a sign or signs nearing the radiation symbol
and the words:

CAUTION BADIATION AREA

gJSCM loo 0B
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b. Hign Radiation Area - Each high raaiation area shall be
conspicuously posted with a sign or signs bearing the
radiation symbol and the words:

CAUTION HIGH RADIATION AREA

All high radiation areas establishea for a period of 31
days or more, shall be equippea witn a control device which
shall cause tne level of radiation to be reauced below that-

at which an indiviaual might receive a dose ot 100 millirem
in one hour upon entry into the area or shall energize a

y conspicuous, visible or audible alarm signal ir, such a
manner that tne inaividual entering and the supervisor of
the operation are maae aware of the entry.

Airborne Raaioactivity Area - Each airborne radioactivityc.
area shall be conspicuously posted with a sign or signs
bearing the raciation symbol and the words:

CAUTION AIRBORNE RADICACf1VITY AREA

U. Storage Area - In aadition to the aoove, eacn area in
which racioactive material is used or stored and whicnO co"teios eor reoioactive materie1 other taea aeture1
uranium or thorium, in an amount exceeding 10 times the
quantity of such material specified in Appendix C of
10 CFR 20, or which contains natural uranium or thorium
in an amount exceeding 100-times the quantity specified
in Appendix C of 10 CFR 20, shall be conspicuously posted
with a sign or signs bearing the raciation symbol ard
the worar:

CAUTION RADIOACTIVE MA'IERIAL(S)

Operating Procedures and General Information - Areas ine.
-

wnich individuals are employea in activities covered by
the JSC Raaiological Health Manual shall be posted with
the following in such a manner to be reaaily observaole
to indiviauals on their way to or from tneir place of=

employment, or kept in a suitable place so that they
are available for examination upon request:

(1) A current copy of 10 CFR 19.

(2) A current copy of 10 CFR 20.

JSCM locu8
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(3) A current copy of 29 CFR 1910.96.

(4) A copy of the NRC License and document references
therein.

(5) A copy of JSCM lu60A Radiological Health Manual.

(6) Notice of cited violations of appropriate Feoeral -

regulations and the resulting JSC actions.

In aadition to the above, Form NRC-3, " Notice to Employees," y
must be posteo in such a manner to be readily observable
in areas utilizing raaioactive materials.

f. Containers

(1) Each container of raaicactive material shall bear a
durable, clearly visible label identifying the radio-
active contents as to radionuclide, quantity, and
cate of assay.

r. 2 ) The label shall bear thc radiation symbol ano the
$words:

CAUTION RADICAC1'IVE MATERIAL (S)

9 Radiation-producing Machines or Equipr.ent - X-ray machines,
X-ray aitiraction units, electron microscopes, and other
similar equipment shall bear a durable, clearly visible
label bearing the radiation caution symbol and the words:

CAUTION*

THIS MACHINE PRODUCES X-RADIATION WHEN ENEFGIZED
.

h. Exemptions to Posting and Laoeling Requirements - Exemptions
to posting and labeling requirements at JSC snall be approved
by the Radiological Safety Officer and snall be limited to -

the following:

(1) An area is not requirea to be posted with a sign
because of tne presence of a sealed source provided
the radiation level twelve inches from the surface
of the source container or housing does not exceea
five (6) millirem per hour.

O
JSCM 160U8
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(2) Areas containing radioactive materials for less than
eight hours ao not require signs provioed the
materials are constantly attended during sucn periods
by an individual who shall take precautions necessary
to prevent a radiation exposure to any indiviaual in
excess of JSC limits.

(3) Areas are not required to be posted with signs because
of the presence of radioactive materials packagea and-

labeled in accordance with applicable transportation
regulations.

4

(4) Containers that ao not contain materials in quantities
greater than amounts specified in Appenoix C of
10 CFR 20.

(5) Containers containing only natural uranium or tnorium
in quantities no greater than 10 times amounts speci-
tied in Appendix C of 10 CFR 2u.

(6) Containers that do not contain licensed materials in
concentrations greater than amounts specifica in
Appendix B, Table 1, Column 2 of 10 CFR 20.O

(7) Containers when they are attenaed by an indiviaual
wno snall take precautions necessary to prevent the
radiation exposure to any inoividual in excess of
the JSC limits.

(6) Containers which are accessible only to individuals
authorizea to use them, or to work in the vicinity,
proviaed the contents are iaentified to such indi-
viduals by a readily availaole written record.

(9) Containers when they are in transport and packaged-

ano labeled in accoraance with applicaole transpor-
tation regulations.

3.11 LFh TESTS-

Each sealed source containing byproduct material, othera.
than Hydrogen 3 ano devices under general license as
aetined in 10 CFR 31, with a half-life greater than thirty
(30) aays and in any form other than gas shall be tested
for leasage and/or contamination at intervals not to exceed
six (b) months. In the absence of a certificate from a
transferor indicating that a test has been made w Sin six
(b) months prior to the transfer, the sealed source shall
not be put into use until tested.

JSCM 16b08
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b. Notwithstanding the periccic leak test required by the
preceding paragraph, any licensed sealed source containing
byproduct material is exempted from periodic leak tests
proviaed the quantity or oyproduct material contained in
the source does not exceed ten times the quantity speci-
fied for the byproduct material in Column II, Senedule A,
Section 31.100, 10 CER 31.

c. '1he periodic leak test required by tnis condition aoes not '

apply to sealea sources that are stored and not being used.
The sources excepted from tnis test shall be testea for
leakage prior to any use or transfer to another perso.1 V
unless they have been leak tested within six (b) montns
prior to the cate of use or transter.

d. The test shall be capable of aetecting the presence of
0.00s microcurie of radioactive material on the test sample.
The test sample shall be taken from the sealea source or

from the surfaces of tne aevice in wnich the sealea source
is permanently mounted or stored on which one might expect
contamination to accumulate. Records of leak tests results
shall be kept in units of microcuries ana maintainea for
inspection by the U. S. Nuclear Regulatory Commission,

e. It the test reveals the presence of 0.UUS microcurie or
more of removable contamination, the Radiological Safety
Officer shall immediately withdraw the sealed source from
use and shall cause it to De aecontaminated and repaired
or to be disposed of in accoraance with NRC regulations.
A report shall be filed within five (S) days of the test
with tr.e office that is charged with Byproduct Material
Licensing, U. S. Nuclear Regulatory Commission, Washington,
I>. C. , 20545, describing tne equipment involved, the test
results, and the corrective action taken. A copy of such
report shall also be sent to the Director, Region IV, Office
ot Inspection ano Entorcement, NRC, 611 Ryan Plaza Drive, '

Suite 1000, Arlington, Texas '/6012.

t. Tests for leakage and/or contamination snall De performed *

by the radiological health statt 2s authorized by the NRC
to perform such services.

g. A list of systems that may be used to evaluate leak tests
is found in Appenaix D.

JSCM lbo0B
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3.12 INSTRUMENT CALIBRATION

All radiation detection instruments shall be calibrated and
records maintained by the Radiological Safety Officer.

Portable Survey Meters - Portable instruments shall bea.
calibrated prior to issue, every three months wnile in
use, and/or after any repair.

~

Tne calibration procecure requires exposure to known
radiation fields with at least two points in each range
checked. Generally, the calibration checks will be made#

in the regions of 10-30 percent and 70-9u percent of full
scale. In the event it is not possible to obtain a cali-
bration enecK tor a particular range, the instrument will
be consiaerea uncalibrateo tor that range and will be so
markea. Should all calibration checx readings fall within
i ten (10} percent, no change will De mace in instrument
settings.

When the calibration check snows the instrument
response to exceea the aoove tolerance, a calioration
adjustment will be mace according to the manufacturer's
specitic procedures. It the instrument's response exceeds
i twenty (20) percent either because ot rate or energy
cependence and cannot be corrected by adjustment, suitaole
correction tactor graphs or charts will be prepared are
attached to the inctrument.

Laooratory Counting Equipment - All radiation countingO.

equipment snall be calibrated prior to use and shall be
accomplishea by use of comparison standards.

3.13 RADIOACTIVE WASTE DISPOSAL

Special waste receptales snall be provided by the RadiologicalSafety Officer for the aisposal om low level solici and liquidradioactive wastes. These receptacles shall be conspicuously
.

marked with the radiation symbol and the words:

CONTAMINATED WASTES
,

CADTION f<ADICAC11VE MATERIALS

JSCM 10o08
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Separate receptacles shall be provided for low level solid
and liquio wastes, and these wastes shall be strictly -

segregated. Concentrateo stock solutions of radioactive
-

materials, sealed sources and other high level materials
shall not be disposed ot in low level waste containers.
The radiological health staff, upon request by the
Radiation Use Supervisor, shall be responsible for disposal

'

or removal and storage of such high level material.
_

.

The contents of the radioactive waste receptacles shall be
collected by the radiological health staff periocically. y
The arrangements for ultimate disposal of all radioactive
waste resulting fran JSC operations shall be the responsi-
bility of the Biomedical Aplications Branch, SD5, in con-
junction with property control personnel. Disposal of nigh
level material is limited to an appropriate licensee ot the
NRC or one of its Agreement States who will conduct final
disposal operations. "

2

Records of all radioactive waste disposals shall be main-
tained by the Radiological Safety Ofticer.

g -3.14 LAUNCH AND RECDVERY OF RADIOACTIVE MATERIAL

a. Authorization of Launch - Byproduct material will be used
in launched spacecratt when authorized by NASA Headquarters
which assumes responsibility for coordination with other
agencies to assure compatibility of the proposed use with
national policies and objectives.

-

b. Preflight - Sealed radioactive sources aboard spacecraft
will be leak tested at routine intervals prior to launch

'in accordance with applicable NRC licenses and NASA
issuances.

.

Postflight Operations - Postflight Operations are plannedc.
for accomplisnment by a NASA recovery team.

(1) The recovery team shall make an initial radioactive -

material status check in accordance with approved
postretrieval procedures.

(2) Prior to movement and shipment of radioactive material,
'following spacecraf t deactivation procedures, a confir-

mation check of the radioactive material status will 4
be conducted by the recovery team.

i
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(3) All postflight procedures related to radioactive
material shall be reviewed and approved by the JSC
Radiation Safety Canmittee,

d. Documentation - The following documentation is required
for radioactive material launched into space:

(1) The haaiclogical Safety Officer at the launch site
shall indicate all radioactive material launched~

into space by completing JSC Form 1625. When
completed, this form shall be sent to the Radio-
logical Safety Officer at JSC.

(2) The Transportation Otticer assigned to the recovery
team shall indicate all radioactive material
recovereo by canpleting JSC Form 1625, ana torward
same to the Radiolog,ical Safety Officer at JSC.

(3) Tne Program Oftice concerned shall submit written
notification to tne JSC Radiological Safety Officer
of all radioactive material launched into space but
not recovered, including the possible location of
these items.

(4) The above information is maintained in a permanent
file for examination by regulatory officials of
the government.

.

.
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| EMER3ENCY PIOCEDURES

4.1 GENERAL

Contamination is easily spread during an emergency situation
such as a fire, explosion, accidental breakage of a container,

|- or spilling. Radioactive materials can be spreaa very rapidly
I and easily by the air currents set up by a fire. Ehey may also

find their way into an air-conditioning system, or, if spilled
%' on the floor, they may be tracked arouna by personnel. This

contamination is undetectable except by the use of special
radiation-cetecting aevices, such as the Geiger counter. Since
it is extremely ditficult to set up acequate aetection controls
in an emergency, preplannea emergency procedures are included
in this manual. Personnel wnose work involves the use of
radioactive materials shall familiarize themselves with.these
proceaures.

4.2 PIOCEDUPES AFTER SPILLAGE OF RADIGACflVE MATERIAL

| 3 a. General Responsibilities - Imediately af ter the occurrence
j 8 of a spill, the involved person must vacate all affected
i personnel to a sate area. He will then notify by telephone,
[ or by the most rapid method of communication, the Radio-
| logical Safety Officer, and follow his instructions or
l those of his authorized representative.
|

| b. Specific Precautions - Unless he has received aifferent
1 instructions from tne Radiological Safety Officer, the
j. person involved in the spillage shall proceed to:

(1) Prevent all non-emergency personnel from approaching
the contaminated area, or from attempting to deal* with the spillage.

i
l

i (2) Close all wincows and other openings sucn as venti-*
lating grills.

(3) Close and lock all doors.

(4) If the spillage involves powdered or gaseous radio-
active material, seal all doors, and other openings
after closing. Suitable sealing materials usually
handy are wide masking tape, adhesive tape, or heavy
wrapping paper, clipped or pasted to the frames.

b
I '
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c. Rules Atfecting Conouct of All Personnel

(1) No person shall enter the affected area until the
radiological health statt nas conducted a contami-
nation survey and has pronouncea the area safe to
resume work.

(2) Unauthorized personnel shall not attempt to make -

a survey, or to clean up the spillage.

(3) Decontamination procecures snall ALvAYS De conducted v
under the supervision of the Raciological Safety
Otticer or of his authorized qualified oelegate.

(4) Personnel shall be instructed to keep their move-
ments in the contaminated area to a minimum, to
avoid spreading the contaminant by tracking.

4.3 fit <ES IN RADIAI' ION AREAS

In case of tire in areas where radioactive materials are in
use, every practical effort should be made by the user to

hreplace the material in its shieldea container. If this is
not possible, it is the responsibility of the user to prcynptly
notify the Fire Department and Radiological Safety Otficer or
his alternate.

Fire Departnent personnel should be knowledgeable of radiation
hazards, and the Fire Department is encouraged to contact the
Raaiological Safety Officer for periodic instruction. The
Fire Department shall be kept notified in writing of all loca-
tions of radioactive materials in amounts that may prove
hazardous to Fire Department personnel either externally or
internally or that may present a serious contamination problem.
Upon call to one of these locations, the Fire Chief, in consul- *

tation with the Radiological Safety Officer, shall be respon-
sible to see that proper procedures are implemented to minimize
radiation exposure to personnel and spread of contamination. '-

4.4 LOST OR MISPLACED SOURCES OF RADIATION

Lost or misplacea sources of radiation shoula be reported
immediately to the Radiological Safety Officer.

JSCM 18608



, . .

7s 4-3 i
,

'sj

| The Radiological Safety Officer shall immediately prepare all
reports required after a theft or loss of licensea material.

L The Radiological Health Officer, Chairman, Radiation Satety
) Committee or Director, Space and Life Sciences will coordinate

and transfer such reports to the NRC.

!' 4.5 torIFICATION OF ACCIDENTS

a. A user.or operator will report to the Radiological Safety
|- Otficer immeciately any incident or accicent involving
'

radiation sources or malfunction of radiation producing
equipment. The Raaiological Safety Officer will pranptly

|T investigate any sucn report and aavise NASA management of
his findings.

b. '1he Radiological Safety Officer will assure that the NRC
| is notifiea immeaiately tollowing an acciaent as aescribed

in 10 CFR 20, paragraph 20.403.;

!

c. The Radiological Safety Officer shall submit a written
report for transmission to NRC within 30 days following
an overexposure to raaiation levels and concentrations
of radioactive material as aescrioea in 10 CFR 20,

!,m paragraph 20.405.
' L)

|

|
|

|

I
.

|

v

I
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APPEHDIX A

JSC ANN 0UNCEMENTS AND INSTRUCTIONS| -

'O

1. Radiological Protection Policy
JSCI 1860.4

2. JSC Radiation Safety Committee
JSCI 1860.1

!

3. Radiological Health Activity
JSCA

(''') 4. Medical Isotopes Operations Subconmittee of the
|

JSC Radiation Safety Committee'

! JSCI 1860.2

5. Radiation Constraints Panel
JSCI 1860.5

6. Control of Radioactive Materials and Radiation
Producing Devices

i JSCA

.

I

JSCM 1860
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MANAGEMENT INSTRUCTION ._

g)Christophge. d.
C. Kr , J r.

Lyndon B. Johnson Space Center Di rector

RADIOLOGICAL PROTECTION POLICY
,-

1. PURPOSE. To set forth the poli- *4. AUTHORITY. The Director of Space
i tj cies and responsibilities for insuring and Life Sciences is authorized to
| proper radiation controls and compli- establish all policies, procedures,
! ance with Federal regulations govern- and controls on the use of ionizing

ing the use of hazardous radiation. radiation at JSC and/or on space mis-
sions involving this Center. This in-

| 2. APPLICABILITY. This Instruction cludes authority to secure licenses or
applies to all crganizational elements permits required for such activities

| of JSC and to all contractors working and, by redelegation of authority
under the administrati : control of granted in NMD 1150.78, authority to
JSC. establish the JSC Radiation Safety

Committee and any subcommittees there-,

! 3. POLICY. It is the policy of JSC of.
' ] to exercise centralized control over

5. RESPONSIBILITY. Supervisors areoperating procedures that involve ex-
posure to hazardous radiation to in- es p s M e fu N W W er W -
sure that such exposure is kept to a tation and training of personnel whose
minimum. Centralized control will Jobs entail use of, or exposure to,.

also insure compliance with Federal ionizing radiation,
statutes. 6. RESCISSION. JSCI 1860.4D, date'd

| August 15, 1974.
|
.

O

W

|
|

1

1

* Denotes change
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A p.h.

eficha d ohnston.

Lyndon B Johnson Space Center

_ ,

JSC RADIATION SAFETY COMMITTEE
-

| 1. PURPOSE. To establish a JSC Radi- furnished or approved .by him. Meet-
O ation Safety Committee. ings shall be conducted in accord with

bylaws approved by the Director of.

2. ESTABLISHf1ENT. This committee is Space and Life Sciences.|
established to satis fy the require-
ments for byproduct material licensing b. Minutes of the committee meet-
under U.S. Nuclear Regulatory Commis- ings shall, as a minimum, contain a

| sion Rules and Regulations, 10 CFR record of persons present, a descrip-
33.13, and to ensure compliance wi th tion of matters discussed, conclusions
the Department of Labor, Occupational reached, and actions taken; and shall
Safety and Heal th Standards, 29 CFR include copies of all reports re-
1910.96. Its establishment is neces- ceived, issued, or approved by the
sary in the public interest in accord- committee..

] ance with Federal regulatory matters.I

, a *c. The committee will be guided
3. FUNCTIONS. The JSC Radiation by provisions of applicable Federal

| Safety Committee wili: rules, regulations, and standards,
pertinent to NASA and JSC issuances.a. Coordinate and control uses of

ian zing radiation. 6. RECORDS AND STAFF SUPPORTING SER-
bb. Review and approve JSC radio-

logical health policies and proce- a. Records and files of the com-
dures. mittee will be maintained by the Space

and Life Sciences Directorate.c. Develop and coordinate mate-
rial for JSCM 1860, " Radiological b. Staff and supporting services,

He;lth Manual." will be provided by the Space and Life |
ences Dkedorate. '

d. Perform the functions defined
by 10 CFR 33 (Title 10, Code of Fed- c. Any other standing committee'

eral Regulations, Part 33). created for radiological heal th re-
lated purposes will be constituted as

! *4 . COMPOSITION. Personnel serving on a subcommittee of the JSC Radiation
! the committee will be persons experi- afey Commee. M secommees

enced in radiation protection and se- may be comprised of members (includinglected from the various Center direc- consultants) not appointed to the JSC
torates having programmatic control ,

Radadon Safey Codee.and operational safety requi rements .
Members are listed in the Attachment. 7. DURATION. The committee will

O 5. MEETINGS function until this Instruction is

V rescinded.
*a. Meetings shall be held at the

8. RESCISSION ~ JSCI 1860.1D' datedcall of the Chairman with an agenda
7/31/75.

* Denotes change
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1/31/78 Attachment to:O aSci isso.iE
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MEMBERSHIP OF J3C RADIATION SAFETY C0tHITTEE

William fl. Bland, Jr. (NA) Chairman

* Charles M. Barnes , D.V.M. . (SDS) Alternate Chairman
Ph.D. and Member

*Stuart A. Bergman, M.D. (SD2) Merrber
-

William G. Davis (SN2) Member
a

Carolyn Huntoon, Ph.D. (SD4) Member

John C. Welch (JN3) Member

Leonard A. Schluter, Ph.D. (RF) Member

Rodney G. Rose (FA) Member

Donald J. Itayhew (LG) Member

*D. Stuart Nachtwey, Ph.D. (SDS) Member

* Denotes change
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ANN 0UNCEMENT see Beio-

Subject: MULTISUBJECT INFORMATION

-

O

l
1

l 2. RADIOLOGICAL HEALTH ACTIVITY, Detailed conduct and direction of the Center Radio-
logical Health Activity is delegated to the Environmental Health Branch, Health Services
Division, Life Sciences Directorate. The Environmental Health Branch and support con-

f) tractor, as directed by the JSC Radiation Safety Committee, develop such guidelines andU controls as are required to assure compliance by Center and contractor personnel with
Federal Statutes, NRC regulations, JSC management issuances, conditions of federal
licenses, and principles of good radiological health practice.

The JSC Radiological Health Manual provides detailed instructions to Center and contrac-,

! tor personnel regarding safe radiological practices, preparation of forms, and securing
| the cooperation and assistance of professional radiclogical health personnel.

Mr. Arnold W. Orsak, Kelsey-Seybold Clinic, has been designated as the JSC Radiological
Safety Officer to administer the detailed Radiological Health Activity. He relates to
NASA through the Environmental Health Branch. Other contractor professional health
physicists are available to advise and assist the using organizations in the safe usei

| of radiological materials and equipment.

Telephone numbers for the Radiological Health Activity are as follows:

Radiological Safety Officer................... 5936
Environmental Health Branch................... 5281

*

! Radiological Heal th Laboratory. . . . . . . . . . . . . . . . 6384

Rescission: JSCA 72-88, File 1860, dated June 6,1972.

<
icha J Jonnston

Directo @ Life Scienses
1

O

v ;
,

'.m .. m - - - -
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JOHNSON SPACE CENTER ;{u3 ne }SCIiss0.2A
'

| MANAGEMENT INSTRUCTION S " ^-

_! inh |
'

( c ar . Johnston
Lyndod. Johnson Space Center / Director of Space

| and Life Sciences

!- HEDICAL ISOTOPES OPERATIONS SUBCOMMITTEE
OF THE JSC RADIATION SAFETY COMMITTEE

!o
l 1. PURPOSE. To establish the Medical of radioactive material or radiation-
| Isotopes Operations Subcommittee of producing equipment in or on humans.
| the JSC Radiation Safety Committee and
; to set forth its functions and member- c. Evaluate and coordinate use of
| ship. isotopes for medical purposes under a

private practice or organizational,

2. ESTABLISHMENT. The Medical Iso- license in or for JSC programs.'

| topes Operations Subcommittee (here-
| after referred to as the "Subcommit- *4. RATIFICATION. Actions of the Sub-

tee") is established as a Subcommittee committee will be ratified by the JSC|

to the JSC Radiation Safety Committee Radiation Safety Committee before im-
b3y to provide evaluations of all pro- plementation.

| posals for research, diagnosis and
| therapeutic use of radioisotopes in 5. MEMBERSHIP

the Johnson Space Center programs.
Its establishment is necessary in the a. The Subcommittee will consist
public interest in connection with the of no less than three members, includ-;

| use of radioisotopes on humans, in ac- ing the Chairman and Executive Secre-
'

cordance with Federal regulatory mat- tary, and will include physicians ex-
| ters. This Subconnittee is not a NASA pert in internal medicine, hematology,
j Advisory Committee within the meaning therapeutic radiology, and a person

and intent of NMI 1150.2C. experienced in assay of radioisotopes'

and protection against ionizing radia-
3. FUNCTIONS. In accordance with tions.*

| Title 10, Code of Federal Regulations
! Section 35.11, the Subcommittee will: b. The Chairman and Executive

Secretary (who shall be full-time,*

e. Review the training and exper- salaried employees of NASA), and other
ience in medical uses of radioactive members of the Subcommittee shall be
material of physicians wishing to use appointed by the Director, Space and
radiophamaceuticals , and approve Li fe Sciences. The members shall be
those physicians who are to use or appointed on the basis of their quali-
directly supervise the human use of fications and experience in the pro-
radicactive material . posed use, handling, and administra-

tion of radioisotopes and, where
*b. Review, from the standpoint of applicable, their clinical management

! O radiological health and safety, and of radioactive patients. Special Gov-
O approve or disapprove requests for use ernment members shall serve for one-

'

)
year terms. (See Attachment for a i

'

listofmembers.) i



1/30/78 $JSCI 1860.2A

6. liEETINGS 8. AVOIDANCE OF CONFLICTS OF INTEREST

a. Meetings shall be held at the a. Proposed nongovernmental mem-
call of the Chairman with an agenda bers of the Subcommittee will be ap-
furnished or approved by him. All pointed as JSC experts or consultants
me: tings shall be conducted oy the before ser ing as members of the Sub-
Chairman, or other designated full- committee, thereby meeting the defini-
time, salaried employee of NASA. tion of "Special Government Employees" -

within the meaning of NHB 1900.2A,
b. Minutes of the Subcommittee which sets forth guidance to NASt spe-

me: tings shall, as a minimum, contain cial Government Employees regarding e
a record of persons present, a de- the avoidance of conflicts of interest
scription of matters discussed and and the observance of ethical stand-
conclusions reached, and copies of all ards of conduct. A copy of NHB
reports received, issued, or approved 1900.2A will be furnished each non-
by the Subcommittee. The accuracy of governmental member at the time of his
all minutes shall be certi fied by a appointment as a NASA consultant or
full-time, salaried officer or em- expert.
ployee of NASA present during the pro-
ceedings recorded. b. NASA Form 1271, " NASA Special

Government Employees Confidential7. RECORDS AND STAFF SUPp0RTING SER-
Statement of Employment and Financial

VICES
Interests," will be executed by each $

a. All records and files of the expert / consultant prior to his partic-
Subcomittee (including agenda, tran- ipation in any meeting.
scripts , or notes of meetings ,

*9. DURATION. The Subcommittee willstudies, reports, or other data com-
pilations or working papers made continue until this Management In-
available to or prepared by the Sub- struction is rescinded,

committee)will be maintained by the
Space and Life Sciences Directorate. 10. RESCISSION. JSCI 1860.2, dated

November 4, 1974.
b. Staff and sup]orting services

will be provided by the Space and Life * Denotes change
Sciences Directorate. -

.

O

2
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Attachment to:1/30/78(]) JSCI 1860.2Ai

MEMBERSHIP MEDICAL ISOTOPES OPERATIONS SUBCOMMITTEE
OF THE JSC RADIATION SAFETY COMMITTEE

i
!

Chairman: *Stuart A. Bergman. Jr., M.D. I

i

! Executive Secretary: * Charles M. Barnes, D.V.M. , Ph.D.
;

!- Members: *E. H. Harris, M.D.

| *Howard J. Glenn, M.D. , University
o of Texas M. D. Anderson Hospital

| Thomas P. Haynie, M.D., University
i of Texas M. D. Anderson Hospital

!
1

i
!
,

i

i

()
!

!

!;

!

1
j

4

i*
i

i
!*

'

i
i
1
4

i

i

* Denotes change
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O JOHNSON SPACE CENTER 2"*" [, "S'""*"

^-
MANAGEMENT INSTRUCTION _. .E "^ '

*

Att-
{C Christopher . Kraf , Jr.

1.yndon B. Johnson Space Cente' Di rer. tor

RADIATION CONSTRAINTS PANEL.

0
1. PURPOSE. To establish the functions and 4. MEMBERSHIP
membership of the Radiation Constraints Panel.

a. Representatives of the following organizations

2. APPLIC ABILITY. This instruction is applica-
ble to all Center elements. Data Systems and Analysis Directorate

* Space and Life Sciences Directoiate
3. FLINCTIONS. The Radiation Constraints Panel
is responsible for coordinating all operational aspects Engineering and Development Directorate

of radiation pertaining to manned spacellights man- Flight Operations Directorate
aged by JSC. The Panel wiil perform the following
specific functnns: Space Shuttle Program Office

a. Review operational aspects of radiation in- Space Shuttle Orbiter Project Of fice

cluding coordination of exposure limits, mission oojec- Safety, Reliability, and Quality Assurance
tives, crew and operational considerations, and pro- office
gram requirements to strive at a consolidated Center

Shuttle Payload Integration and Development
position. Office

b. Coordinate and evaluate requirements for
operational radiation instrumentation, and recommend b. Additional members may b: appointed by the
appropriate action to the cogn|Zant program office. Chairman.

c. Rev.ew missions for radiation constraints, c. The Data Syst?ms and Analysis Directorate
nominal exposure, trade-offs, contingencies, pro. representative will chair the Panel.
Cedures, missicn rules, and other mission considera- 5. MEETINGS. The Radiation Constraints Panel.

tions meets as called by the Chairman.
d. Review radntion suppurt for each mission, in- 6. RELATIONSHIPS. The Radiauon Constraints*

ciuding onboard instrumentation, the Mission Control Panel reports to the Director, JSC.
Center, radiaticn network, other Govemment agencies,
and additional support apprcpriate to the missinn. 7. RECORDS AND STAFF SUPPORTING

SERVICES. The Chairman is responsible fore. Collect, review, and publish for each r '; ion
I aM Ws. M Da a Mems anda detailed listing of ',:diation sources on the w. ,cles

Analysis Directc,3 is respons o providing staffbeing flown.
and suppoiting services.

The Radation Constraints Panel will determine the re. p
quirements and necessary support for each program

Instruction is rescinded.and provide recorrrendations to the appropriate pro-
gram manager for implementation. 9. R ES CIS SIO N. JSC11860. 58, dated 9/8/76.

* Denotes change.

NASA-JsC |
1
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Date: 8/14/75 No: 75-51

i LYNDON B. JOHNSON gist. s

; SPACE CENTER Approved:

fubi-. LT&- /$
i ANN 0UNCEMENT -mM. m ne. Jr

Chairman, Pidiation Safety Conmittri
a

j Subject: CONTROL OF RADIOACTIVE MATERI ALS AND RADIATION PRODUCING DEVICES
4

'
-

.

| JSC is required to control radioac t ive ma ter ial s and radia t ion produc ing dev ices in
' compl iance wi th the Code of Federa ? Regulat ions , Tit le 10, Nuclear Regulatory Commission,
? and Title 29, Part 1910.96, Department of Labor, Occupational Safety and Health Adminis-
*

tration Standards.

1

< JSCI 1860.4D, " Radiological Protection Po l i c y ," J S C I 1860.1C. "JSC Rad ia t ion Sa f e ty Con-
| mittee," and JSCM 1860, " Radiological Hea l th Manual ," de lega te the authority for this

activity to the Radiological Saf ety Of ficer and the Rad ia t ion Safe ty Commi ttee. Thea

j following instructions apply to NASA and contractor personnel at JSC facilities:

a. Procurement. All purchase requests for radioactive materials or radiation pro-
duc ing dev ices mus t be approved by the Environmental Health Branch (DD6), extension 5281.

d

b. Receipt. Procedures defining receiving instructions for radioactive materit ii

or radiat ion produc ing devices must include a requirement that JSC Radiological Health
personnel perform a hazard determination upon receipt.

O'!

I c. Shipment. All shipping documents for radioactive materials or eadiation pro-
| ducing devic.as rust be approved by the JSC Radiological Safety Of ficer, A. W. Orsak,
I extension 5936.
' d. Uy. ' ae JSC Radia t ion Sa fety Commi ttee mus t approve the use of any regulated

source of ionizing radiation. A regulated source of ionizing radiation can be either a.

machine that produces ionizing radiation, or a radioactive material, defined as follows:

! (1) Any machine that is capable of delivering more than 2 milliroentgens in
; any l-hour period to a major portion of the body, or capable of producing injury to a

snall area of the body.

(2) Any Nuclear Regulatory Con. . s ion byproduct material considered a single-

] source that exceeds the values stated in 10 CFR, Part 31, " General Licenses for Byproduc t
; Materials," or natural-occurring Uranium, Radium, and Thorium sources that exceed 50
' m ic rocur ie s .

,,

Questions related to the contents of this announcement should be addressed to
J. Vernon Bailey, extension 3419

.

NA SA-JSCi

t
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APPENDIX B

GLOSSARY
|

.

|

!
>

1

JSCM 1860

@
'

,
i

,

. _ - _-.. . .. . ._ - . . _ .- .._- . ._ . - _ .- - .- . .-_..



. .

)' JSC Radiological Health fianual Appendix B-1

accelerator A machine that accelerates electrically charged
particles to high velocities. Types of acceler-
ators include the cyclotron, linear accelerator
and Van de Graaff generator.

l agreement state Any state with which the Nuclear Regulatory
Cormission has entered into an effective agree-
ment to perform specific parts of the Atomic

|* Energy Act of 1954.

I alpha radiation Positively charged particles, each identical to
|* a helium nucleus and emitted from a nucleus
' during radioactive decay,

alpha emitter Any nuclide that emits alpha radiation.

beta radiation High speed electrons each emitted from a nucleus
| during radioactive decay.
1

beta emitter Any nuclide that emits beta radiation.

bremsstrahlung Electromagnetic radiation emitted by charged
particles Wien they are slowed down by electric

bc fields in passage through matter.

byproduct material Any radioactive material (excluding source and
fissionable material) obtained in the process of
producing or using source or fissionable material;
includes fission products produced in nuclear
reactors.

contamination The presence of radioactive material anywhere it is
(radioactive) not desired.

I

|, curie The unit of radioactivity; equals 37 billion
| nuclear decays per second.

decay Spontaneous disintegration of the nucleus of an
'

(radioactive) unstable atom by the emission of charged
particles and/or electromagnetic radiation.

decor.tamination The removal of radioactive contaminants.

dose The quantity of energy imparted to a mass of
(radiation) material exposed to radiation.

l
'

dose rate The radiation dose delivered per unit time.

(3 dosimeter Any device that detects and measures radiation
|d dose.

JScri 1860

1



JSC Radiological Health Manual Appendix B-2 h
film badge A packet of photographic film used for

measurement of radiation dose for personnel
moni toring purposes.

fission The splitting of a heavy nucleus into roughly
equal parts, accompanied by the release of
energy and frequently one or more neutrons.

fissionable material Any material readily fissioned by slow neutrons. ~

ganma radiation Highly penetrating electromagnetic radiation
of nuclear origin. -

half life The time in which half the atoms in a radioactive
(radioacti ve) substance decay.

health physics A profession devoted to the protection of man
and his environment from unwarranted radiation
exposu re.

ionization chamber An instrument that detects and measures ionizing
radiation by observing the electric current
created when radiation ionizes gas in the chamber. g

ionizing radiation Any electromagnetic or particulate radiation
capable of producing ions, directly or indirectly,
in its passage through matter.

isotope Atoms with same atomic number but different
atomic weights.

licensed material Any material received, possessed, used or
transferred under a general or special license
issued by the Nuclear Regulatory Commission or
an agreement state.'

,

micro- A prefix meanino one-millionth, e.g. ,
1 microcurie = 1 x 10-6 curies. ,

milli- A prefix neaning one-thousandth, e.g. ,
1 millicurie = 1 x 10-3 curies.

nuclide Any species of atom that exists for a measurable
length of time.

pocket dosineter A self-reading, pencil size ionization chan.ber
used for personnel monitoring purposes.

$JSCM 1860
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|

quality factor A factor used to compare the biological
,

'

effectiveness of absorbed radiation doses due
to different types of ionizing radiation;

| equivalent to the term, RBE, relative biological
: e ffecti veness.
|
'

rad The basic unit of absorbed dose of ionizing
radiation; equals the absorption of 100 ergs of

j~ energy per gram of matter,

radiation a. The emission and propagation of energy
'* through space or through a material in

the form of waves.
i

b. The energy propagated through space or
through materials as waves; usually
referring to electromagnetic radiation,

c. By extension, particulates such as alpha
or beta radiation or rays of mixed type.

radioactivi ty The spontaneous decay or disintegration of an

O-
unstable atomic nucleus, accompanied by the
emission of radiation.

radioassay The process of analyzing biological material to
determine its radioactive content.

radiography The use of penetrating ionizing radiation to
examine solid material.

radioisotope An unstable isotope of an element that decays
or disintegrates spontaneously, emitting
radiation.

'

radiology That branch of medicine which uses ionizing
radiation for diagnosis and therapy.

'
rem Roentgen equivalent man. A unit of absorbed

dose in biological matter; equals the absorbed
dose in rads multiplied by the quality factor
of the radiation.

! roentgen The amount of gamma or X-radiation required to
produce ions carrying one electrostatic unit
of charge in one cubic centimeter of dry air i
under standard temperature and pressure |
condi tions. ;

|O '
|

JSCM 1860
1
'
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JSC Radiological Health Manual Append'x B-4

source material Any material, except special nuclear material,
which contains 0.05 percent or more of uranium,
thorium or any combination of the two.

special nuclear Plutonium, uranium-233, uranium containing more
ma terial than the natural abundance of uranium-235, or

any material enriched by any c f the substances.
.

survey An evaluation of the radiation hazards incidental
to the production, use or presence of radioactive
materials or ot7er sources of radiation under ,

a specific set of conditions.

temporary job site Any facility, utilized temporarily by a J".v
sponsored project, that is not under the
administrative control of the JSC.

waste Equipment and materials which are radioactive
(radioactive) and, having no further use, cre discarded.

X-radiation Penetrating electromagnetic radiation of
non-nuclear origin; usually produced by
bombarding a metallic target with high |||speed electrons.

.

b

-

JSCM 1860
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APPENDIX C

l* JSC FORMS

1. Radioactive Material Use Authorization
JSC Form 1942

2. Radiation Machine Use Authorization
JSC Form 1943

3. Ionizing Radiation User Approval Request
0 JSC Form 1944

4. Radioactive Material Transfer Receipt
JSC Form 1625

:
|

.

*

JSCM 1860
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RADIDACTIVE MATERIAL USE AUTHORIZATIONs
w

(Prepare in original and one copy.)

oesant:4760m DaTE PREranED eEF. NyugER

Radioisotope Branch i Nodification Jan. 5, 1966
9 70fLE OR e4 0 E P DE SC 81 Pi t 09 0F P80JLCie

Animal Studies using a radioactive tracer to develope an early disease detection pro-
,

'

cedure.
2 Fa0CEcutt t %C a p" * *=4 sPECIAL T E Cug 10VE S a%D SAFETY PRECauT4045e ( J n f or..e d.. 3 C DwPL E T 4 0*e Daft

e. 6. ..s.s r e ,et .. .m ;e s...s .s..r. 4. e.,s ec.e e.J See Attachments 1 & 2 January, 1968
4. RADICACTIVlif REQUIRIJENTS

. a. Etfur=T ago e s0 TOPE e. Pwysical r0=w
-_ _ _ _

Hydrogen-3 Linuid (Tritiated Thymidine)
- TOT A L Qu am T I TY REQuinED b. E st ruart D acTswelv Pte taptaaut=1#

a

10 Millicurien 10 Micromiries/ Procedure
|

| 5. LOC Af f 0N OF USE

' ""' " ""'
b JSC f espo tary 100 Si te (specity)

066 16
e . us E n s t s.s.n r ..pr o ...e.s 1.r. 1.r ..cs s sa,ss.as.) u. Sou~asu~s Os usuunss onese~asoa vars

j

Jane Doe; Mary Buck.(See Attachments 3,h.) Jan.5,1966t

USE SUPE #wtSOR TIILL O* Pv5 tit 0% COLE

Jane Doe Principal Investigatcr DQG
4 9. SIG%aTU#E OF TECHNICAL Magasta OR M43a Dalt 10. RaDjaTIO4 SAFE 1Y COwweTYEkg

suPtevesom,

A Diuprned
j Jan.5,19 6

TITLE C# POSITION CODE

Approved. *** .act to conditions noted ins

) Eranch Manager DQG lies 12
9. SIGNATURE = (NV4RO%ut%f4L wtaLTM Daft Csagewag 04TE

p a a se c.e

YtfLt ce Po51740m cuCL tt, inPenat Ose oaTE

I Radiolcrrical Safety Officer DD 13
| 12. An approved "."adioactive !!aterial Use Authoritation" shall be subject to all

applicable rules, regulations. and orders of the JSC Radiation Safety Conunittee now or hereaf ter in |
effece and any conditions specified below:.

a. Standard Conditions
4

i (1) The Use Supervisor shall insure conpliance with JSO41860A, JSC Radiological Health Manual and
'. statements and procedures contained within this request.

(2) 1he Use Supervisor shall provide health and safety procedures covering radiological protection,
control, and security of radioactive maternal, to each individual using or having responsibility
for use of such material.

6. Special Conditions (To be comple ted by %diat non Safety Comit tee.)

.

|

|
|

1st Fora 1942 (Ret Feb 76) NA SA-J5C

.

)
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g!RADIATION MACHINE USE AUTHORIZATION
(Prepare in original and one copy.)

0.G140247104 DATE PRtPAALD #LP. NVMSE#

Contractors Hardware Quality b""""""'
Jan. 5, 1966

Office u undillestion

1 TITLE 04 9#1EF DESCRIPfl04 CF ##0JECit

Industrial X-ray radiography--Iton-destructive testing cf flight related hardware prior

to assembly.
2. PACCEDUAr 1%CLUDING $PLCIAL TECwNIQUE5 A%D SAFETv patCAUTION5e ( Jadorest e en to be subesfred en addstsoneJ

ene.e. sa doelse.e..) See Attac hent No. 1.
3. EACHINE CMARACTER1511C5

A. wA.E e. st int %uvesR .

Albatress 10001
C. w0 DEL D. uAugugw SETTING

.

AFc-1 ono vVP so rillin r-H mit en
4. 1.0CAfl0N OF USE
SulLCl%G NuWeER ACOM htwaF# S. COMPLETION CATE

Duration cf "urrent Mission
M Frthwrt Hi nqv X-rav Pm - (Tato lo7M
G. U$E ss (Subad e supplemenref fore for each andirsdusf.) 7 sicsATuet cF es^"EST optGiqATOR DATE

I.C. Voids ; N.D. Tester. (See Attachment 2. ) Jan .5,1966
USE SUPE #wl504 T4TLE OR PO$1Tlog CODE

U.D. Tester X-ray Inspection Superviser Contrac-2
8. stGNAfb8E OF TECH %fCAL wA%4 en oe NASA DATE 10. RA00aTIO4 SAFETY COWulTTEE

SUPERvisom

Disapproved

flTLE O# P0btfl04 COLE

Approved, subject to conditions noted in
' ' "

Technical Manager T R-Ph6
9. 54GNATURE - LNWie0%wt%7AL rEALTa sea %CH Daft CHA| rwa % DATE

1

1

TITLE re PQ5tfleg Of. EEPORATION CATE

| Padiolo?ical Enfaty Pfficar DD 17

12. An approved "Radiat ion Machine Use Aut hor i zat ion" shall be subject to all applicable

|
rules, regulations, and orders of the JSC Radiation Safety Committee now or here-
after in effect and any conditions specified below: .

a. Standard Conditions

(1) The Use Supervisor shall insure compliance with JSCM 1860, JSC Radiological
IIcalth Manual and statements and procedures contained within this request. .

,

(2) The Use Supervisor shall provide health and safety procedures covering
radiological protection, control and security of radiation machines, to
each individual using or having responsibility for use of such machines.

b. Special Conditions: (To be completed by Radiation Sa fe t y Committee.)

15C Fore 1943 (Rev Feb 78) NASA-J5 '
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! |.

Ref.' Number-,

|-
r

i
j IONIZING RADIATION IEER APPROVAL' REQUEST
1

Name Employer- *

Supervisor or NASA Monitor Requesting Approval

TRAINING (Use supplemental sheets if necessary)

*
Formal Infomal Location Duration

1. Principles and practices
of radiation protection. Yes No Yes Noe

2. Radioactivity measurements
standardization and monitor-
ing techniques and instruments. Yes No Yes No

3. Biological effects of radiation. Yes No Yes No

EXPERIENCE (Use supplemental sheets if necessary)

p. TypeofX-ray / Accelerator Maximum Energy Purpose
and/or and/or in
Nuclide Curies Use Location Duration

|
|
|
t

i

l
i

|

*
I certify that I have read and understand the following:

- Noye,
1. NRC Regulations,10 CFR 19 and 20 er OSHA 29 CFR 1910.96

* 2. JSC Radiological Health Manual.
' - 3 Local Procedures and Methods of Control.

Signature of User Date
Approved: Date

Chaiman, JSC Radiation Safety Cocr2ittee

JSC Form 19%

;O
!
I,.

! |
'

..

i

,
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No.5577 g
RADIOACTIVE MATERIAL TRANSFER RECEIPT st ocrr st ar4v An so# noon

(See instmersoons one reverse skie.) 4ppronelesperes Mep 31, Ie82

Portions of this report are both required and authortred by law. [ Atomic E nergy Act of 1954,42 05CA
S2011, et seq. (1973), as amended; the E nergy Reorgan ration Act of 1974 42 USCA S5401, et seq,
(1973), as amended. (Supp.1976); and Cl R, Title 10 J Relevant provisions of the catcJ authorities pro-
vide that fadute to report may result in revocation of license and/or the assuance of court orders and/or
civil penalties and/or criminal prosecution for certain millful violations.

SECTION I ORIGIN ATION INFORM ATION (Originator complete this secties)

A. lifM DAT A

en Naus ossvaw was No <*as vious vaaNse n a mataieve

421 sE pe ak eeuwst a g3esOfoPt tot aCT e viY v tweLLiCup>E st

.

eos envsicak aNo cnawicak some os mao.oactive wara nial

*soi ac tivir, os re nwiNao av scana ea,s cara om ve nwiNeo

O "N' ton *wa rioN O cascota' oN wimsvaio -

e n evacose op eveu

<ea ka an ve st ce n ' * a rs eenvios o wiru v ais t maNsse ** YES O No e x t uer
_

8. ACCOUNTABILITY D AT A
m vaaNse e pae o Faow tuct Nsa a s Nawee uce Nsa Nuwee n un a once

NRC O Sr^re or

e tt t e nNSe t meet o To lisCENsE E s Nawf l LeCE NsE NvwSE R f(heta p.orf

NRC STATE OF

C. RESP 0mslBLE 14DIVID U A'. (sheseer's Radio 6equad Sekry OMsar)

111 srGN aT L.ne TsTLE oaTE TE Lf p**uNE No
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APPENDIX D

JSC RADIOLOGICAL HEALTH INSTRUMENTATION-

I. Portable Radiation Survey Instrumentation.

.

.] II. Personnel Dosimetry Instrumentation

III. Secondary Standard and Calibraticn Instrumentation
i

IV. Analytical Laboratory Instrumentation
,

( V. 1.aboratory Monitoring Instrumentation

NOTE: All instruments are available from the
Biomedical Applications Branch, JSC.

.
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RADIOLOGICAL HEALTH INSTRUMENTATION LIST

Below is a categorized list of Radiological Health equionent used in
evalcations of occupational hazards:

I. Portable Radiation Survey Instrumentation
'

Item Quanti ty Description

1. Survey Meter 30 Civil Defense-Type 700 Survey Meter.
*

A field instrument used for the detec-
tion of beta, X, and gamma radiation.
Uses a halogen quenched Geiger-
flueller tube as the detector. Ranges
of 0 .5, 0 - 5, 0 - 50 milliroentgens
per hour. Accessories include head
phone and carryino strap.

2. Survey Meter 2 Victoreen Model 440 Low energy Survey
Meter. A field instrument used for

, the detection of alpha, beta, X and '

! /~') gamna radiation. Detects low energy
\/ X and gamma radiation from 7 kev to

1.3 MeV using an air-filled ion
chamber. Five overlapping linear
ranges from 0 - 3 to 0 - 300 milli-
roentgens per hour.

3. Survey Meter 1 Victoreen Model 440 RF/C Low Energy,
; RF Shielded Survey Meter. A field

| instrument used for the detection of
low energy X radiation emanating
from color television sets and similar

| high voltage-rectifying devices..

Electronically shielded from radio
frequency fields. Detects X-rays from
12 kev in five overlapping linear.

ranges of 0 - 1 to 0 - 100 milli-
roentgens per hour. Meets recommenda- .

tions of the National Council on |
'Radiation Protection for low energy

neasurements.

JSCM 1860-
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Item Quanti ty Description

4. Survey Meter 2 Victoreen Model 490 Low Range
Survey Meter. A field instrument
used with either a GM or scintilla-
tion probe for the detection of
alpha, beta, X and gamma radiation.
Ranges of 0 .P. 0 - 2, 0 - 20

*

milliroentgens pt hour with GM
probe and 0 - 800,000 counts per
minute with scintillation probe.

.

5. Survey Meter 2 Ludlum Measurements ffodei 4 Geiger
Counter. A field instrument using

a GM tube for the detection of X
and ganma radiation. Especially
suited for industrial radiography
surveys. Ranges of 0 - 10, 0 - 100,
0 - 1000 milliroentgens per hour.

6. Survey Meter 2 Reactor Experiment Digimaster Survey
Mete r. A field instrument using an
internally housed GM tube for the gdetection of beta, X and gamma
radiation. Has a push-button,
digital readout display and indicates
whether reading is in milliroentgens
per hour or roentgens per hour.
Ranges of 0 - 99.9 mR/hr. and
0 - 99.9 R/hr.

7. Survey Meter 1 Eberline Model PAC-4G Survey fAeter.
A field instrument using the gas
proportional principle of detecting
alpha and beta radiation. Operates .

on disposable, liquid propane gas
cylinder with separate probes for
alpha and beta detection. Especially .

useful for the detection of particu-
late contamination. Range of
0 - 100,000 counts per minute.

8. Survey Meter 1 Eberline Model PAC-4S Alpha Survey
Meter. A field instrument using a
scintillation probe to detect alpha
radi ati on. Expecially useful for
the detection of particulate contami-

6 countsnation. Range of 0 - 2 x 10
hDer minute.

JSCM 1860
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Item Ouanti ty Description

9. Survey tieter 1 Total Teletector Model 6112 Survey
Mete r. A field instrument for
measuring beta, X and gamma radia-
tion. Has a GM telescopic probe
extendable to 4 meters for increased
operator safety. Ranges of 0 .2,

*

0 - 50, 0 - 1000 milliroentgens per
hour and 0 - 100, 0 - 1000 roentgens

: per hour.
:.

| 10. Survey Meter 1 Eberline Model PNC-4 Neutron Counter.
i A field instrument for the detection

of fast and slow neutron radiation.
Has a BF3 type detector with a cadnium
shield and moderator. Ranges of 500,,

! 5000, 50,000 counts per minute.

II. Personnel Dosimetry Instrumentation

item Ouanti ty Description

1. Pocket 196 Various makes and models of direct-
i Dosimeters reading, personal dosimeters for

cumulatively measuring the amount
of X and/or gamma radiation received
by the wearer. All require a standard
radiac dosimeter charger. Ranges:
Victoreen tiodel 541A, 0 - 200 milli-
roentgens; Bendix Model 611, 0 - 5
roentgens; Bendix Model 608, 0 - 10
roentgens; Bendix Model 730, 0 - 20
roentgens; Bendix Model 610, 0 - 50
roentgens; Bendix Model 742, 0 - 200,

roentgens.

2. Dosimeter 8 Victoreen Model 2000A Dosimeter*

i Charger Charger. A portable, battery-powered
! device for placing a charge on pocket

dosimeters. Delivers 180 - 240 |

volts D.C.
!

| 3. Digital 2 Nuclear Associates Prima V Digital
Dosimeter Dosimete r. A GM tube dosimeter for -

cumulatively measuring the amount
! of X and/or ganma radiation received

by the wearer. Has push-button . digital
readout. A 9-volt transistor battery
provides 400 hours of operation. Range
of 0 - 1000 milliroentgens.

JSCM 1860

, .-- - - - - - -- _-- _ _._ -_ _



_

.

@JSC Radiological Health Manual APPENDIX D-4

|

!!I. Secondary Standard and Calibration Instrumentation

Item Quanti ty Description

1. Exposure 2 Victoreen Model 570 Condenser
Standard R-Me te r. A highly accurate instru-

ment for determining an accumulated
exoosure to X or camma radiation. *

Particularly suited for calibrating
X-ray beam output and radioactive
source intensities. Six accessory

'detection chambers integrate radia-
tion exposures from .025 to 250
roentgens at energies fran 6 to 1300
kev. Requires AC power outlet.

2. Integrating 1 Victoreen Model 555 Radocon II. An

Ratemeter instrument for measuring radiation
exoosure rate and/or accumulated
exposure to X and gamma radiation.
Useful for diagnostic applications
including flux mapping, installation
surveys and phantom measurements. g
Five accessory detection chambers
measure dose rates from .003 to 1000
roentgens per minute at energies from
6 to 1300 kev. Requires AC power
outlet.

3. Exposed 1 Victoreen Femtometer. A highly
Standard accurate instrument for determining

an accumulated exposure to X or
gamma radiation. Particularly suited
for calibrating X-ray beam output and
radioactive source intensities. Three .

inter-comparison standards (chambers)
are calibrated to within 1.0% of a
primary standard at the National ,

Bureau of Standards at Washington,
D. C.

JSCM 1860 0
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IV. Analytical Laboratory Instrumentation

Item Quan ti_ty_ Description

1. Gas Proportional 1 Beckman Lowbeta II Gas Proportional
Counter Counte r. A laboratory instrument

used for the quantitative and quali-
tative analysis of low level alpha

|* and beta-emitting radionuclides.
Jell suited for counting leak tests
of sealed sources, swipe surveys and
environmental samples. Counts alpha-

| or beta particles or both simultaneously.
; Has controls for sinole sample manual

operation or up to 100 sample automatic
operation. Provides a printed tape
of total count and counting time.
Requires external supply of Argon-
Methane (P-10) gas.

2. Multi-Channel 1 Nuclear Chicago Model 512-Channel
| Gamma Spectrometer Gamma Analyzer. A laboratory instru-

ment used for the quantitative and(n
|

) qualitative analysis of ganma-emittingi

! radionuclides. A 2-inch, sodium-

| iodide, well-type detection crystal
provides for analyzing leak tests,
swipe samples and environmental
samples. Provides visual output via
an oscilloscope plus permanent output
via either teletype or magnetic tape.

V. Laboratory Monitoring Instrumentation

Item Quanti ty Description,

1. Count Rate Meter 2 Ludlum Model 21 Rateneter. An AC
powered linear ratemeter for use with

*

GM, scintillation or proportional
detecto rs . Used to detect laboratory |
or personnel contamination by alpha, |
beta or ganma-emitting radionuclides.
Can also be used as an area mc. itor
in low intensity radiation fields.
Range of 0 - 100 counts per minute
in four overlapping scales. Has both
audible and visible response.

O
'

JSCM 1860
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Item Quantity Description

2. Count Rate fieter 2 Eberline Model RM-3A Ratemeter. An
AC powered linear ratemeter for use
with GM, scintillation or proportional
detectors. Used to detect laboratory
or personnel contamination by alpha,
beta or gamma-emitting radionuclides.

,

Can also be used as an area monitor
in low intensity radiation fields.

4 counts perRange of 0 - 5 x 10
minute. Has both audible and visible '

response.

3. Tritium Monitor 1 Johnson Model 955B Tritium Monitor.
A laboratory instrument for monitoring
concentrations in air of radioactive
hydrogen (tritium). Useful for
detecting excessive levels of tritium
in work areas and for detecting spills
or leaks from containers of tritium.
Has adjustable audible alarm. Can be
adapted for use with Carbon-14 and g
Radon gases. Range of 0 - 104 micro-
curies tritium per cubic meter of
air in four linear scales.

4. Tritium Monitor 1 Texas Nuclear Tritium Sniffer. A
laboratory instrument for monitoring
concentrations in air of radioactive
hydrogen (tritium). Useful for
detecting excessive levels of tritium
in work areas and for detecting spills
or leaks from containers of tritium.
Has adjustable audible alarm. Can be .

adapted for use with Carbon-14 and
Radon gases. Range of 0 - 105 micro-
citries tritium Der cubic meter of

,
,

air in four li . ear scales.

JSCM 1860 g
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'

| JSC MEDICAL IS0 TOPES OPERATIONS SUBCOMMITTEE GdIDELINE
FOR AUTHORIZING HUMAN USES OF RADI0 ACTIVE MATERIAL

A. Purpose .- To establish guidelines and criteria for authorizing
the internal or external administration of rsdioactive material,'

| or the radiation therefrom, to human beings under U. S. Nuclear
! ,_ Regulatory Commission Licenses issued to the Johnson Space Center

for such purposes.,

!

|=~ B. Scope - The human use of radionuclides authorized by this committee
shall be limited to volunteer subjects for the purpose of measuring
the response of body processes to the effects of spaa flight,'

i simulation of space flight, or research in support 0: basic physio-
| logical principles in one or more parameters.

C. Applications.

1. Application will be accepted from any qualified physician
whose relationship with the Johnson Space Center is (a) staff
member (b) consultant to JSC, or (c) employee of a contractor .

to JSC.

!2. The application will be reviewed by radiological health staff
before being considered by the committee.

3. The application must include a protocol of the proposed study.
The submission should include the following information:

a. Title of study.

b. Brief statement of proposed study including objectives
and rationale.

c. The plan of investigation in sufficient detail to permit.

a critical evaluation of the methods for conducting the
)experiments and the controls established.
1-

d. A statement as to whether any planned complementary drug
or radioisotope administration is contemplated in con-
junction with the study.

| e. A statement about the expected fate of che isotope
i administrated.
I

l
|

|O JSCM 1860-
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f. References and a brief abstract preparcd by the aoplicant
of published or unpublished material, including informa- |
tion on localization, effective half-life, and radiation
dosage. (The brochure of a commercial supplier is not a
satisfactory authority for this purpose. It is not
necessary to include with the application reprints of

references).
~

g. A description of the human subjects to be studied, which
shall include number, method of selection, age range, and
sex. (Pregnant women shall be excluded from any test not
involving the condition of pregnancy itself). '

h. Confirmation that consent of human subjects, or their
representatives, will be obtained to participate in the
investigation except where this is not feasible or, in
the investigator's professional judgment, is contrary to
the best interests of the subjects.

i. The dose range (microcuries or millicuries) to be adminis-
tered and the method of administration.

j. Calculations of the radiation doses delivered to the whole gbody and to the critical oraan(s). The calculations shall
contain information about:

(1) The expected half-life in various organs.

(2) The relationship between the retained isotope and
the permissible body burden for occupational exposure.

(3) The ationale for using the dose selected..

(4) The radiation dose due to other simultaneous or
accompanying radioactive isotope test which may .

,

be administered.
1

k. A statement of the institutional resources available to .

support the study including:

(1) Physical facilities and equipment expecially suited
for the study under consideration.

(E) Availability of clinical material.

(3) Types of consultation or collaboration available
includinq the name of the sponsor of the study if
other than the applicant.

O
JSCM 1860
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1. Qualifications of the individual physician who will be
responsible for the study, including a summary or research
training and experience and pertinent training or experience
in the use of radioisotopes.

m. Estimated time needed to complete the study.

| n. A schedule for repcrting results of the study, and an
'' outline of the type of information to be included in the

report. The schedule can be in terms of time intervals
or number or subjects studied. If studies are to be long
range, interim reports should be provided.' *

D. Review of Application

1. Applications for human use of radionuclides shall be reviewed
by health physicists of the radiological health staff and
other specialists as appropriate to determine that:

a. Dosimetric calculations are correct or that there is
adequate published documentation of expected dosages.

|

| b. Critical organs are correctly stated,

c. Proc ' es and facilities reasonably assure safe Nndling.
!
| d. Condition of licenses and all applicable rules and regula-

tions are met.

e. Training and experience of using physicians and assisting
personnel, as necessary, meet the intent of Appendix C,
Acceptable Training and Experience for Medical Uses of
Byproduct Material, NRC Licensing Guide - Medical Program,

l November 1965 or subsequent edition. (See Attachment No. 1).
~

l 2. Application for human use of radionuclides shall be reviewed
| by the Medical Isotopes operations Subcommittee to determine
|. that:

|
| a. The application has been reviewed by the radiological health

staff and meets established guidelines.

b. The proposed study will yield the specific aa*.a the investi-
gator wishes to obtain and that the study is s7ecifically ;

related to the mission of the Johnson Space Center. l

!

'

( ) JaCM 1860
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c. The subject will not be exposed to undue risk and will be
fully informed as to nature and purpose of the investiga-
tion and as to effect upon subject's health. This should
be supported by a statement from the subject or from the
investigator that such disclosure was made to be placed
in committee files.

.

e

O

\

i

.

| -

1

|

|
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| Attachment I
l

| ACCEPTABLE TRAINING AND EXPERIENCE
'

FOR MEDICAL USES OF RADI0 ACTIVE MATERIAL

A. General

A physician may be approved by the Medical Isotopes Operations.

Subcommittee-for human use or to directly supervise human use of ,

radioactive material. To qualify as adequately trained, a physician's !

background should include:
,

1. General training in basic radioisotope handling techniques
including:

a. A workino knowledge of:

(1) Principles and practices of radiological health '
sa fety.

(2) Radioactivity measurements, standardization, and
monitoring techniques and instruments.

(3) Mathematics and calculations basic to the use' andt

measurement of radioactivity.

(4) Biological effects of radiation.

b. Experience in the use of radioactive material for the types
and quantities for which the application is being made, or
equivalent experience.

2. Investigative radioisotope training consisting of:

. a. Collaboration in examination of subjects to determine
suitability for radioisotopic techniques.

b. Collaboration in calibration of the dose and the actual.

administration of the dose to the subject, including
calculation of radiation dose, related measurements, and
plotting of data.

i

c. Adequate period of training to enable the physician to
manage radioactive subjects and to follow subjects

~ through the investigat.!on.;

JSCM 1860,
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Attachment 1

| d. tudy and discussion with the principal investigator
to establish most appropriate radioisotope procedures,
limitations, contraindications, etc.

B. Specific

Training and experience criteria for use of standard clinical
,

procedures in the manned space flight program are:

At lease thirty (30) hours of training in basic radioisotope
handling techniques, such as the Oak Ridge Institute of *

Nuclear Studies " Basic Course in Radioisotopes Techniques"
or its equivalent.

O

.

O
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APPENDIX F

REFERENCES (Available from Biomedical Applications Branch)

CODE OF FEDERAL REGULATIONS (CFR)

Title 10 - Energy

j- Part 19 - Notices, Instructions and Reports to Workers:
Inspection

Part 20 - Standards for Protection against Radiation.

Part 30 - licensing of Byproduct Material

Part 31 - General Licenses for Certain botities of Byproduct
Material and Byproduct Materia s Contained in Certain
Items

Part 33 - Specific Licenses of Broad Scope for Byproduct Material
,

| Part 35 - Human Uses of Byproduct flaterial

O Part 36 - Export and Import of Byproduct Material

Part 40 - Licensing of Source Material

Part 70 - Special Nuclear Material

Part 71 - Packaging of Radioactive Material for Transport
,

Title 29 - Occupational Health and Safety Administration

| Part 1910.96 - Ionizing Radiation
*

RULES AND REGULATIONS OF STATES (Particularly in Nuclear Regulatory
Commission (NRC) Agreement States)

;- PROVISIONS OF SPECIFIC NRC AND STATE LICENSES l

Title 14 - U. S. Department of Transportation

Part 103 - Federal Aviation Administration
|

Title 39 - U. S. Postal Regulations
|

Part 124-125 - Code of Federal Regulations i.
|

,

Title 46 - U. S. Department of Trar:sportation

Parts 146-149 - Coast Guard Regulations

JSCM 1860
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Title 49 - U. S. Department of Transportation

Parts 171-178 - Rules and Regulations

U. S. POSTAL GUIDE, Part I, Article 37, Chapter IV, Radioactive Materials
,

NATIONAL BUREAU OF STANDARDS HANDBOOKS AND NATIONAL COMMITTEE ON RADIATION
PROTECTION REPORTS

.

Handbook 48, 1951, Control and Removal of Radioactive Contamination
in Laboratories. NCRP Report No. 8

Handbook 50, 1952, X-ray Protection Design

Handbook 51, 1952, Radiological Monitoring Methods and Instruments
NCRP Report No.10

Handbook 59, 1959, Permissible Dose from External Sources of
Ionizing Radiation. NCRP Report No.17

Handbook 63, 1957, Protection Against Neutre; Radiation up to
30 MeV. NCRP Report No. 20

Handbook 69, 1959, Maximum Permissible Body Burdens and Maximum
Permissible Concentration of Radionuclides in Air and in Water
for Occupational Exposure. NCRP Report do. 22

Handbook 73, 1960, Protection Against Radiation from Sealed
Gamma Sources. NCRP Report No. 24

Handbook 75, 1961, Measurement of Absorbed Dose of Neutrons,
and Mixtures of Neutrons and Ganma Rays. NCRP Report No. 25 .

4andbook 76, 1961, Medical X-ray Protection up to 3 MeV.
NCRP Report No. 26

.

Handbook 77, 1961, Precision Measurement and Ca'ibration.
Vol III, Optics, Metrology, and Radiation

Handbook 80, 1961, A Manual of Radioactivity Procedures.
NCRP Report No. 28

Handbook 84, 1962, Radiation Quantities and Units. (Inter-
national Conmission. on Radiological Units and Measurements
(ICRU Report 10a)

O
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!.

Handbook' 85, Physical Aspects of Irradiation. (ICRU Report 10b)

Handbook 86, 1963, Radioacti vi ty. (ICRU Report 10c)

Handbook 89, 1963, flethods .of Evaluating Radiological Equipmenti
and Materials. (ICRU Report 10f)-

Handbook 92, 1964, Safe Handling of Radioactive Materials.
|.. NCRP Report No. 30

Handbook- 93, 1964, Safety Standard for_ Non-medical X-ray and
Sealed Gamma-ray Sources, Part I. Gene ral . USASI Standard
.Z54.1 - 1963

i
'

Handbook 97, 1964, Shielding for High-energy Electron Accelerato.-
Installations. NCRP Report No. 31-

NCRP Report No. 29, 1962, Exposure' to Radiation in an Emergency ,

NCRP Report No. 33, 1968, Medical X-ray and Gamma-ray Protection
O- for energies uP to 10 Mev - equip er.t oes4 a ead Use9

FEDERAL RADIATION COUNCIL

Report No.1,1960, Background Material for the Development of
Radiation Protection Standards

Report No. 2,1961, BackgrorV Material for the Development of
Radiation Protection S*1rf- , i

| Report No. 5,1964, to-ground Material for the Development of
Radiation Protection Standards

,

INTERNATIONAL C0fCISSION ON RADIOLOGICAL PROTECTION (ICRP) REPORTS

ICRP Publication, Radiation Protection - Main Conmission Report
-

i (1958), Pergamon Press

ICRP Publication 2, Report of Committee II on Permissible Dose
for Internal Radiation (1959), Pergamon Press (Health Physics,

| June 1960)

ICRP Prblication 3, Report of Commii. tee III on Protection Against
X-rays up to Energies of 3 MeV and Beta and Gamma Rays from Sealed

.. Sources, (1969), Pergamon Press .

h-
JSCM 1860
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ICRP Publication 4, Report of Conmittee IV on Protection Against
Electromagnetic Radiation above 3 MeV and Electrons, Neutrons
and Protons, (1964), Pergamon Press

ICRP Publication 5, Report of Conmittee V on Handling and Disposal
of Radioactive Material in Hospitals and Medical Research -

Establishments, (1965)

ICRP Publication 6, Amendment to ICRP Publication 2, (1964) -

ICRP Publication 7, Principles of Environmental Monitoring
Related to Handling of Radioactive Material - A Report Prepared
by a Task Group of Committee IV, (1966), Pergamon Press

ICRP Publication 8, Evaluation of Risk of Radiation - A P,eport
Prepared by a Task Group of Conmittee III, (1966), Pergamon
Press

ICRP Fublication 9, Reconmendations of the International Conmittee
on Radiological Protection, (1966), Pergamon Press

ADDITIONAL REFERENCES

Health Physics, Journal of the Health Physics Society (monthly)

Radiological Health Handbook, U. S. Public Health Service,
PB 121 784 R

.

*
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.

l U. S. Nuclear Regulatory Comission Regulations and Guides

1. Notices, Instructions and Reports to Workers; Inspections
(10 CFR 19).,

|
2. Standards for Protection Against Radiation (10 CFR 20).

3. Instruction Concerning Prenatal Radiation ExposureO (Regulatory Guide 8.13).

l

.
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f ') UNITED STATES NUCLEAR REGULATORY COMMISSION
" RULES and REGULATIONS

TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULATIONS-ENERGY

PART NOTMES, INSTRUCTIONS, AND REPORTS TO WORKERS:

19 iNSeEcTiONS

.

engaged in activities licensed by the Com ' ,,| sued pursuant to Subpart B of Part 2 of
' (c) " Worker" means an individual* Sec.

s 9.1 Pur pose, this chapter, and any response frotn the
19.2 Smpe. mission and controlled by a licensee, & licensee.

e$a" ions. but does not include the ticensee. N (b) If posting of a document speciAedl"
tr

19.5 Communications. (d) * License" means a license Lssuedt e in paragraph (a) (D. (2) or (3) of this

I 9. I I l'mteng of notico to workers. under the regulations in Parts 30 through * section is not practicable, the licensee
89.12 Instruction to workers. 35, 40, or 70 of this chapter, including,8 may post a notice which describes the

nsIe liunses to operate a production or utili- | document and states where it may bef rep esen$t
'

es of Ie ce
and workers during inspections, r.ation facility pursuant to Part 50 of this Lex $=ned-

39.1s mnsultation with workers durms in. chapter. "Licensce" means the holder of
_ (c) Form NRC-3, " Notice to Em-spections. such a license.

19.16 Req uests by workers for inspections. (e) " Restricted area" means any area ployees", shall be posted by each 11-
19.17 Inspection not warranted;infornnl re e access to which is controlled by the 11- censee wherever individuals work in or
19.30 Violations. censee for purposes of protection of in- % frequent any portion of a restricted are6.

dividuals from exposure to radiation and

E radioactive materials. * Restricted area" S
19.38 Arrlication for esemptions. Ncrra: Copies of Form NRC-3 may be ob-g
19.32 Discrinunation protubited. e tanned by writing to the Director of the

g shall not include any areas used as resi- u- appropriate US. Nuclear Regulatory Com-
dential quarters, although a separate O misalon Inspection and Enforcement Re-

(A) AUTHOarrY: Sees. 63, 63, 83,103,104,161. room or rooms in a residential building gtonal Omce usted in Appendix "D*, Part 20r

| i ./ Pub. L. 83-703, 68 Stat. 930, 933, 935, 936. may be set apart as a restricted area, of this chapter. or the Director, Omce cf In-
937, 948, as amended (42 U.S.C. 2073, 2093, spection and Enforcement, U.S. Nuclear Reg-
2111, 2133, 2134, 2201): Bec. 401, Pub. L. 93- $ 19.1 Interpretat. ions, ulatory Commission. Washington, D.C. 20555.

,
438, 88 stat.1254 (42 U.S.C. 5891) Except as specifically authorized by the Z

(d) Documents, notices, or forms
posted pursuaK to this section shall ap j

l Commisrion in writing, no interpretation
of the meaning of the regulations in this,

! g 19,1 Purponc* part by any omcer or employee of the pear in a sufhunt number of places to;
Commission other than a written in. permit individuals engaged in licensed

The regulations in this part establish terpretatim by the General Counsel will activities to observe them on the way to.
requirements for notices, instructions, be recognized to be binding upon the or from any particular licensed activity
and reports by licensees to individuals
participating in licensed activities, and --Commission.

location to which the document applies,
shall be consplauous, and shall be re-

options ava!Iable to such individuals in g 19,5 Cornmunicationn. placed if defaced or altered.
connection with Comm.ssion inspections (e) Commission documenta postedExcept where otherwise specified in pursuant to paragraph (a)(4) of thisof licensees to ascertain compliance with t'lis part, all communications and reports section shall be posted within 2 workingthe provisions of the Atone Energy Act

e neerning the regulations in this part days after receipt of the documents fromof 1954, as amended, Title II af the En- % should be kddressed to the Director, Of-Z crgy Reorganization Act of 1974, and reg- E the pommission; the licensee's respo se.
S ulations, orders, and licenses thereunder a fice of Inspection and Enforccment, U.8- if any, shall be posted within 2 working*

[ regarding radiological working condi a Nuclear Regulatory Commission, Wash- days after dispatch by the Ilcensee. Such
* tions- g ington, D.C. 20555. Communications, re- t documenta shall remain posted for a
S porta, and applications may be delivered N minimum of 5 working days or until ac-

$ 19.2 Scope. In person at the Commission's omces ate tion correcting the violation has been
The regulations in this part apply to 1717 II Street, NW., Washington, D.C.; u. completed, whichever is later,*

all persons who receive, possess, use, or r at 7920 Norfolk Avenue, Bethesda,8 919,12 Instructions to workers.
transfer materiallicensed by the Nuclear _. Y -

All individuals working in or frequent-Regulatory Commission pursuant to the l 19.11 Po,iing of notices to workers, ing any portion of a restricted area shall
regulations in Parts 30 through 35, 40*
or 70 of this chapter, including persons 11 (a) Each licensee shall post current be kept informed of the storage trans-

| fer or use of radioactive materials or ofI censed to operate a production or utili. copies of the following documenta: (1)
radiation in such portions of the re-

[ zation facility pursuant to Part 50 of e The regulations in this part and in Part stricted area; thall be instructed in the
_this chapter. y 20 of this chapter; (2) the license,lleense health protection problems associated

c nditions, or documents incorporated with exposure to such radioactive mate-R 19,3 I)efinitions. *E
m into's license by reference, and amend- rials or radiation, in p' * cautions or pro-r.g As used in this part: 8 ments thereto; (3) the operating proce, cedures to minimize exposure, and in the

R (at "Act" means the Atomic Energy dures applicable to licensed activities, purposes and functions of protective de-
g Act of 1954, (68 Stat. 919) including any (4) any notice of violation involM vices employed; shall be instructed in,
w amendments thereto;g radiological work 12.g conditions, proposed and instructed to observe, to the extent

R (b) "Commiuk>n means the Ur.ited States imposition of ci ril penalty' or order is , within the worker's control, the applica--((,) | Nuclear Regulatory Commisskin; ble provisions of Commission regulations
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PART 19 e NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS g
cnd licenses for the protection of per- report shall be transmitted at a time or in writing, any past or present condi-
sonnel from exposures to radiation or not later than the transmittal to the t'on which he has reason to believe may
radioactive materials occurring in such Commission. have contributed to or caused any vio-

lati n f the act, the regulations in thisareas; shall be instructed of their re- 0 19.1i Presence of representatises ofsponsibility to report promptly to the 11* licensees and workere during in pec. chapter, or license condition, or any un-
c.nsee any condition which may lead to tions. necessary exposure of an individual to
or ccuse a violation of Commission regu- radiation from licensed radioactive ma.
lations and I censes or unnecessary ex- (a) Each licensee shall afford to the terial under the licensee's control. Any
posum to radiation or to radioactive ma- Commission at all reasonable times op- such notice in writing shall comply with
terial; shall be instructed in the appro- portunity to inspect materials, activities, the requirements of i 19.16(a).
priate response to warnings made in the facilities, premises, and records pursu. (c) The provisions of paragraph (b)
(v;nt of any unusual occurrence or mal- ant '; the regulations in this chapter. of this section shall not be interpreted as
function that may involve exposure to (b) During an inspection, Commission authorization to disregard instructions
radiation or radioactive material; and inspectors ma- .Ault privately with pursuant to i 19.12.
shall be advised as to the radiation ex- worker * ' _ pecified in i 19.15. The 11- 9 19.16 Hequents by workers for inspec. -

pcTure reports which workers may re- censee or licensee's representative may tions.
Quest pursuant to | 19.13. 'Ihe extent of accompany Commission inspectors dur.

(a) Any worker or representative of
these instructions shall be commensur- Ing other phases of an inspection. workers who believes that a violation of
ate with potential radiological health (c) If, at the time of inspection, an the Act, the regulations in this chapter,
protection problems in the restricted individual has been authorized by the or license conditions exists or has oc. *

area. workers to represent them during Com- curred in license activities with regard to
mission inspections, the licensee shall

radiological working conditions in which$ 19.13 Notificat,ons and reports to s,n. notify the inspectors of such authorb:a-i

the worker is engaged, may request andividuals. tion and shall give the workers' repre* inspection by giving notice of the alleged
(a) Radiation exposure data for an sentative an opportunity to accompany

individual, and the resulta of any meas- the inspectors during the inspection of violation to the Director of Insption and En-
forcernent, to the Director of t..e appro-urementa, analyses, and calculations of physical working conditions. priate Commission Regional OfHce, or to

radioactive material depulted or re- (d) Each workers * representative shah
Commission inspectors. Any such noticetained in the body of an individual, shall be routinely engaged in licensed activi-
shall be in writing, shall set forth the

be reported to the individual as specified ties under control of the licensee and specific grounds for the notice, and shallin this section. The information reported shall have received instructions as spec- be signed by the worker or representa-
shall include data and results obtained ified in i 19.12. tive of workers. A copy shall be providedpursuant to Commission regulations, or- (e) Different representatives of 11 -

ders or license conditions, as shown in censees and workers may accompany the the bcensee by the Director of Inspection and

records maintained by the licensee pur- inspectors during different phases of an Enforcement, Regional Office Director,

suant to Commission regulations. Each inspection if there is no resulting inter- or the inspector no later than at the time

, notincation and report shall: be in writ- ference with the conduct of the inspec- of inspection except that, upon the re-

g ing; include appropriate identifying data g tion. However, only one workers' repre- $ quest of the worker giving such noticehis name and the name of individuals
y such as the name of the licensee, the g sentative at a time may accompany the y referred to therein shall not appear ing name of the individual, the individual's inspectors.g gp gsocial security number; include the indi- w (f) With the approval of the licenseea a released, or made available by the ComI
p vidual's exposure information; and con- g and the workers representative an in F missio1, except for good cause showntain the following statement: dividuai who is not routinely engaged

(b) If, upon receipt of such notice, thein licensed activities under control of
This report is furnished to you under t he provb the license, for example, a consultant Director of Ins'ection and Enforcement or Re-

mns of the Nude 4r Hegulator Cornrntssion regu- to the Mcensee or to the workers' repre- gional Office Director determines that

rI.''s$r ruYt rerNe'shoud preserw dus sentative, shall be afforded the oppor- the complaint meets the requirements setr r
tunity to accorapany Commission inspec- forth in paragraph (a) of this section,

(b) At the request of any worker, each tors during the inspection of physical and that there are reasonable grounds to
hcinsee shall advise such worker annu- working conditions. believe that the alleged violation exists
ally of the worker's exposure to radiation (g) Notwithstanding the other provi- or has occurred, he shall cause an in-

or radioactive material as shown in rec- sions of this section, Commission inspec- spection to be made as soon as practica-
ord.1 mr61ntained by the licensee pursu- tors are authorized to refuse to permit ble to determine if such alleged violation
ant to i 20 401(a) and (c), accompaniment by any individual who exists or has occurred. laspections pur-

(c) At the request of a worker former- deliberately interferes with a fair and suant to this section need not be limited
ly engaged in licensed activities con- orderly inspection. With regard to areas to matters referred to in the complaint,

(c) No licensee shall disebarge or introlled by the licensee, each licensee shalf containing information classiRed by an
furnish to the worker a report of the agency of the U.S. Government in the any manner discriminate against any

-

worker's ex,posure to radiation or radio- interest of national security, an individ- w rker because such worker has filed any
active material. Such report shall be f ur- ual who accompanies an inspector may con 1 plaint or instituted or caused to be

instituted any proceeding under thenished within 30 days from the time the have access to such information only if
request is made, or within 30 days after authorized to do so, With regard to any regulations in this chapter or has testi- .

the exposure of the individual has been area containing proprietary information, fled or is about to testify in any such pro-
determined by the licensee, whichever is the workers' representative for that area ceeding or because of the exercise by
liter; shall cover, within the period of shall be an individual previousN ' thor- such worker on behalf of himself or
time specified in the request, each calen- ized by the licensee to enter the i, area. thers of any option afforded by this
dar quarter in which the worker's ac. &
tivities involved exposure to radiat,on 5MM h*w a =W h

$ 19.17 Inspect,ons not warranted in-i;""'" ""'from radioactive materials licensed by formal review,
the Commission; and shall include the (a) Commission inspectors may con-
dites and locations of licensed activities sult privately with workers concerning (a) If the Director of Inspection and Enforce-

ment r of the appropriate Regionalin cihich the worker partiefpated during matters of occupational radiation protec-
this period tion and other matters related to ap- Office determines, with respect to a com-

Ed) When a licensee is required pur- plicable provisions of Commission regu. plaint under I 19.16, that an inspection
suant to 120 405 or i 20.408 of this chap. lations and beenses to the extent the in. I

r a e u ds to I e e that oter to report to the Commission any ex. spectors deem necessary for the conduct
posure of an individual to rad!ation or of an ef!cetive and thorough inspection. lation exists or has occurry.. he shall no-
r0dioactive material the licensee shall (b) During the course of an inspection tify the complainant L writa 's of such

t ioaalso provide the individual a report on any worker may bring privately to the
lew of uch d t rmina on yhis exposure data included therein. Such attention of the inspectors, either orally submitting a written statement of post-
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O eaar ia aorices. iasTaucTioas ^~a aseoa's To woaxeas:iaseecTioas
tion with the Esecutive Duector for Operations, discrimination under any program or ac-

.

U.S. Nuclear Regulatory Commission, Washing- tivity licensed by the Nuclear Regulatory
i ton, D.C. 20$55, who will provide the hcensee Commission. This provision will be en-
! Mth a copy of such statement by certi- % forced through agency provisions and
1 fled mail, excluding, at the request of the Q rules similar to those already established,
; complainant, the name of the complain g with respect to racial and other discrim-

ant. "Ihe licensee may submit an oppos- ' ination, under title VI of the Civ11 Rights<

j ing written statement of position with S Act of 1964. This remedy is not exclu-
! the Esecutive Director for Operations who will sive, however, and will not prejudice or
i psovide the complainant with a copy of such cut off any other legal remedies avall-
j statement by certified manl l'pon the request
; of the aimplainant, the Executive Director for -able to a discriminatee.
. OperatW.s or his designee may
i hcM an informal conference in which
' ihe complainant and the licensee maye

orally present their views. An informal;
j conference may also be held at the re-r
1 5 questof thelicensee,butdisclosureof the
j N identity of the complainant will be made

g only following receipt of written author-: .
) * ization from the complainant. After con-

| @ -sidering all written and oral views pre-
J sented, the Executive Director for Operatu>ns

shall affirm, nundify, or reverse the determina-

}
tuin of the Director of Inspection and Enforce-

< ment or of the appropriate Reguinal
1 Omce and furnish the complainant and
i the licensee a written notification of his

decision and the reason therefor,,

I (b) If the Director of inspection and Enforce-
j rnent or of the appropriate Regional
i Ottice determines that an inspection is
j not warranted because the requirementa

i of I 19.16(a) have not been met, he shall
I notify the complainant in writing of

i such determination. Such determination
i shall be without prejudice to the filing of
4 a new complaint meeting the require-

| ments of I 19.16(a),g

t

| fg 19,30 Violations.
7 % An injunction or other court order may

m be obtained prohibiting any violation of
E any provision of the Act or Title II of'

j 'c, the Energy Reorganization Act of 1974,
* or any regulation or order issued there-i

| {under.
{

~ A court
order may be obtained for the payment'

f r*f a civil penalty imposed pursuant to
section 234 of the Act for violation of sec-f

{
tien 53. 57, 62, 63, 81, 82 101,103,104,

1 107, or 109 of the Act or any rule, regula-
}

tion, or order issued thereunder, or any
{

term, condition or limitation of any 11
,

j cense issued thereunder, or for any vio-
lation for which a license may be revokedj under section 186 of the Act. Any person

; who willfully violates any provision ofr*j

]. y the Act or any regulation or order issued i

thereunder may be guilty of a crime and,< rv

; [ upon conviction, may be punished by fine
; g or imprisonment or both, as provided by
i law.
; $ 19.31 Application for cuernpilons,
i The Commission may, upon applica-
j tion by any licensee or upon its own in-
j itiative, grant such exemptions from the
' requirementa of the regulations in this

part as it determines are authorized by!

law and will not result in undue hazard
- to life or property.
J

~9 19.32 Di crimination prohibited.
-

1

t No person shall on the ground of sex2

i be excluded f rom participation in, be de-
! nied the benefits of, or be subjected to
!

I
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i() UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS
TITLE 10, CHAPTER 1. CODE OF FEDERAL REGULATIONS-ENERGY

PART STANDARDS FOR PROTECTION AGAINST RADIATION
20

.

1 XCE PTIONS AND ADDITION AL REQUIRE
* MENTS

CENER AL FMOVISIONS ments set forth in this part, make every
20.501 Applications for esemptions. reasonable effort to insintain rad!ationSec. 20.502 Additional requirements. exposures, and releases of radioact!Ve

!2 materials in ef!!uents to unlestrictedLNIORCEMENT
20.3 Def aita,ns. Q areas, as low as is reasonably achteVable.
20.4 Umts of radiation dose. 20.601 Wolations $The term "as low as is reasonably
20.5 Umts of radioactmt y. in achievable" means as low as is reasen-20.6 Interpretato ns. AppenJim A-{ Reservedi g ably achievable taking into SCCount the20.7 Com m um c ations. Appen u B- on ennations in air and water 6

PF RMISSIBLF DOSFS, LEVF LS, AND Appendia C. ' improvements in relation to benefits to'

CONCF N T R ATIONS Appendis D-United States Nuclear Regula- the public health and safety, and other

or as"
,

tory Commission Inspection and En. soCletal and socioeconomlC Considera-' ' ' " " *"' "#8' " "'' tions, and in relat'3D to the utilisstlon
n in e t i te AUTHORITY: The piovisions of tins Part 20 of atomic energy in ihe public interest.20.102 Determinatuen of accumulated issued under secs. 53. 63, 65, si.103,104.161,

tt we nbt r a in a e e 2 SC 20 3 0 3 20 5 2111 M h e-Pr ns Ird
[[3f'6 Iat. 9 s,aYaNnd"ed7# S CI( ])[ restncted areas.

2
,e The regulations in this part apply to

20.104 Exposure of minors.
V 20.105 Permissible levels of radiation in 2273, { $ 20.401-20.409, issued under sec. R all persons who receive, possess, use, or

166 o.,6s Stat. 950, as amended:42 U.S.C. " transfer material licensed pursuant to
fIuents to unre. 20l { 4, 2 '6(42 ' sk *6k

Se 8.88 6 the regulations in Parts 30 through 35,20.106 Ra t ty in ,t , C o 40. or 70 of this chapter, including per.,trkted areas.

20.107 Medical diagnous onJ therapy. g 20.1 Purpo.c, sons licensed to operate a production or*

20.108 Orders requwmg furnishins of bio-
tal The regulations in this part estab. utilization facility pursuant to Part 50

* '#*'#'

PRI CAUTION ARY PROCF DURES S diation hazards arising out of activities
~of this chapter.E lish standards for protection against ra.

g under licenses issued by the Nuclear Reg. $ 20.3 Definitions.
2 e nnel rnonitoring. "o ulatory Commission and are issued pur. (a) As used in this part:

(1) "Act" means the Atomic Energy2i.203 Cautain signs, labels, ugnals. ar.d suant to the Atomic Energy Act of 1954*C

con trois. . Act of 1954 (68 8 tat. 919) including an>
20.204 Nme: e s t eptioas- as amended. A .d the Energy Reorganiza-

amendments thereto:
20.205 t rocedures for pitking up, receiv- tion Act of 1974. (2) " Airborne radioactive material"

in st r ui t["nbYr"*"'"s 'n#' I means any radioactive material dispersed'"'' *

!I!N storase and coUrol of dcensed - (b) The use of radioactive material orne
in the air in the form of dusts, fumes,

materials in unrestricted areas. other sources of radiation not licensed mists, vapors, or gases;
WASTL DISPOSAL by the Commission is not subject to the (3) * Byproduct material" means an** regulations in this part. However, it is radioactive material (except special nuk
!I.N2 btYnk approval of the purpose of the regt.lations in this clear materiaD yielded in or made ra-e d

proposed disposal procedures. E part to Control the possesSlon, uSe, and dloactlV8 by exposure to the radiation
20.303 tuposal by rel-ase into sanitary $ transfer of licensed material by any 11- incident to the process of producing or 1sewerage systems. censee in such a manner that exposure
20.304 Disposal by burus in 50.4. u. to such material and to radiation from

utilizing special nuclear Insterial;
|

g,

Tre,atment or disposal by inanera- such material, when added to exposures ~~ (4) rCalendar quarter" namaana mot less j
20.305

, ,

to unlicensed radioactive material and than 12 consecutive weeks nor more than |

RF CORDS,14F PORTS, AND NOllFIC ATION to other unlicensed sources of radiation 14 consecutive weeks. The Arst calendar |

in the posses 6 of the licensee, and tc c. quarter of each year shell begin in Janu. I

ring anENs . ' ' " ' " " ' " "radiation the Orom, does not exceed the $ ary and subsequent calendar quarters |20 m Het

20.402 Reports or thef t or loss or hcensed standards s . radiation protection pre-!! snall be such that no day is included in

20.4r Notefiutions of incidents.
-scribed in tl.e regulations in this part. cc more than one calendar quarter orma terial.

u. omitted from inclusion within a calendar
(Reserved | (c) In accordance with recommenda- O quarter. No licensee shall change the20.404

20.405 7egs,gy,(respeuures a"rati[ns. , t!or.s of the Federal Radiation Council, method observed by him of deterrntntrig
*'

.n t c ncen
20.406 [ Reserved i

2 approved by the President, person. en- calendar Quarters except at the beginning
20.407 rersonnel espoLre and monitoring g gaged in activities under licenses 1Jued

- |
of s calendar year. '

r e por t s. by the Nuclear Regulatory C""""*n

-(5) " Commission" means the Nuclear Regu- |
""

iUn rnpl nt >r
pursuant to the Atomic Energy Act of

e/%g wo,g, g 1954, as amended, and the Energy Re- latory Commission or its duly suthorized
k / 20.409 Notifications and reports to indi. organization Act of 1974 should, in ad- representatives;v vid uals. d1Dn to complying with the require-
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gPART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
(6) *dovernment agency" means any' ulations in this part, any of the follow-

o or re a uran , t$ ing is considered to be equivalent to a"*cxecutive department, commtanton. inde-
p O n d e n t establishment, corporation,* any combtnation thereof. dose of one rem:
cholly or partly owned by the United [rium or c. source material does not include specini (1) A dose of 1 r due to X- or gamma
8tates of America which is an instru r nuclear materlat radiation;

mentality of the United States, or anyn (2) A dose of 1 rad due to X , gamma,
board, bureau, division, service, of5ce,''T; or beta radiation;

(16) "Special nuclear material" means (3) A dose of 0.1 rad due to neutronsomcer, authority, administration, or
eth:r establishment in the executive (1) plutonium, ursnlum 233, uranium or high energy protons;
branch of the Government; , entiched in the isotope 233 or in the iso- (4) A dose of 0.05 rad due to particles

(7) " Individual" means any humangtope 235, and any other material which heavier than protons and with sumcient
being; -the Commluton, pursuant to the.provi- energy to reach the lens of the eye;

(81 " Licensed material" means sourceE stons of section 51 of the act, determines If it is more convenient to measure the
miterial, special nuclear material, or by-eto be special nuclear material, laut does neutron flux, or equivalent, than to de-,

g product material received, possessed.Nnot include source material; or (11) any termine the neutron dose in reds, as

- used, or transferred under a general or material artificially enriched by s ny of provided in subparagraph (3) of this *

C specific license issued by the Commission the foregoing but does not include source paragraph, one tem of neutron radiation
*
., pursuant to the regulations in this _matertah Inay, for purposes of the regulations in

this part, be assumed to be equivalentN chapter-
W "bicense" means a license issuedp (17) " Unrestricted area" means any to 14 million ntutrons per square centi-

area access to which is not controlled by meter incident upon the body; or, if *
under the regulations in Part 30, 40. cr the licensee for purposes of protection of there exista succient information to esti-70 of this chapter. " Licensee" meansx
th2 holder of such license * * Individuals from exposure to radiation mate with reasonable accuracy the ap-

110) " Occupational dose" includes ex * and radioactive materials, and any area proximate distribution in energy of the
N used for residential quarters, neutrons, the incident number of neu-posure of an individual to radiation als

in a restricted area; or i11) in the course, 3 trons per spam cendmeter @CM
of employment in which the individual's% i18) " Administration'* means the En-8 to one rem may he est!Insted from the
duties involve exposure to radiation;Io ergy Research and Development Admin g following table:
provided, that " occupational dose" shallz istration or its duly authorized repre-w Nsermon, Ftn Dosa gerivasns
not be deemed to include any exposure" sentatives. g
of f.n individual to radiation for the pur.S Numtwe of A verage

pose of medical diagnosis or medicalD $ 7d' e.Nye
-therapy of such individual. (b) Denn!tions of certain other words Neutron,eoers7 (Mev) urnecer minurem in

and phrases s.s used in this part are set equivalent 40 ters

~ (11) " Person" means (in any indl. forth in other sections, including: ** * D3 M T, 3, , ,

vidual, corporation, partnership, firm. (1) "A!rborne radioactivity area" de- tranWcm9

association, trust. estate, public or pri. fined in i 20.203;
vate institution, group. Government (2) " Radiation area" and *high radi- *1%r= 1 emxw so
agency other than the Commission or the ation area" defined in i 20.202; gt- gy g
Administration (except that the Admin. (3) " Personnel monitoring equipment * cm2 euoxw me

istration shall be considered a person defined in i 20.202; y. Igy a

% within the meaning of the regulations in (4) " Survey" defined in 1 20.201; asf six w as

S this part to the ex'ent that its facilities (5) Units of *uessurement of dose (rad, g- g g
C and activities are subject to the licensing rem) defined' .I 20.4; ,f mxw 7

(6) Units of measurement of radio- n .. .

@ Commission pursuant to section 202 of act!rity deaned in $ 20.5. no so m>
.. xxw 17* and related regulatory authority of the sex w 10

the Energy Reorganization Act of 1974 9 20.4 Units of radiation do e.
(E8 Stat.1244)), any State, any foreign (d) For determining exposures to X or(a) * Dose," as used in this part, is the
government or nation or any political gamma rays up to 3 Mev, the dose limitsquanttty of radiation absorbed, per unit
subdivision of any such government or of masa. by the body or by any portion of spectant in iI 21101 to 211R inclusive,
nation, or other entity; and sili any the body. When the regulations in this may be anned to M @alent to We
legal successor, representative, agent, er " air dose". For the purpose of this partpart specify a dose during a period of

air dose' means that the dose is meas-agency of the foregoing. 2 time, the dose means the total quantity
C b of radiation absorbed, per unit of mass, ured by a properly cailbrated appropriate

(12) " Radiation" means any or all of instrument in atr at or near the body sur-
the following: alpha rays, beta rays''z by the body or by any portion of thebody during such period of time. Several -face in the region of highest dosage rate.

,

Y gamma rays, X-rays, neutrons, high* 4 different units of dose are in current use.
8 speed electrons, high-speed protons, and -' 20.5 UniY f v-di **tivl #*Definitions of units as used in this part

other atomic particles; but not sound (a) Itadioactivity is commonly, andare set ivra in paragraphs (b) and (c)g
or radio waves, or visible, infrared, or for purposes of the regulations in thisa of this section.e ultraviolet 11Rht; part shall be, measured in terms of dis-

(b) The rad, as used in this part.1s a 2" *

i13t " Radioactive material" includes
measure of the dose of anylonizing rad!* { integrations per unit time or in curies.eny such material u hether or not subPet One curte=3.7210" disintegrations per
ation to body tissues in terms of the second (dps) =2.2x10* disintegrationsto licensing control by the Commission;
energy absorbed per unit inass of the $ per minute (dpm). Commonly used sub-'

(141 "Htstricted area" means any tissus. One rad is the dose correspond N multiples of the curie are the millicuriearea access to which is controlled by the Ing to the absorptic n of 100 ergs per gram and the microcurle:
N licensee for purposes of pmtection of of tlasue. (One rtillirad (mrad)=0.001 (1) One millicurie (mC1) '=0.001 curie
k individuals from exposure to radiation rad.) (C1) '=3.7x10' dps.
g and , radioactive materlats. '' Restricted (c) 'Its rem, ss used in this part, is (2) One microcurie (pC1) '==C.000001

area shall not include any areas used a measure of tie dose of any tontvinr curie =3.7x10' dps.,,

as residential quarters, although a sepa- radiation to body tissue in terms of its -m
a rate room or rooms in a residential estimated biological effect relative to a

building may be set apart as a restricted 6one of one roentgen (r) of X-rays. (One
area; mmirem (mrem) =0.00(rem.) 'Ibe rela-

tion of the rem to other dose units de--
#ISi mource material" means (l> pends upon the biological effect under Wher*ver Poestble, the appropriate unit

uranium or thorium. or any combina. should be written out sa "curte(s) " "milu.consideration and upon the Conditions of
curte(s)." or "mterocurte(s)." and the abbre-tion thereof, in any physical or chemical irradiation. For tne purpose of the res- vistions should not be used.form; or (11 4 ores %htch contain by

November 14,1975 20-2
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W PART 20 * STANDARDS FOR PROl 6Ch0N AGAINST RADIATION
b Column a column 2, bection, provided:

(b) (Deleted 40 FR $')704.| (1) Duting any calendar quarter the g,,,, w,,,,
dose to the whole body from radioactive 1 enwsure cumure

(c) (Deleted 39 i;R 23990.1 material and other sources of radiation 3:
Partof body in r e in r

in the 1"ensee s possession shall not ex " qwers quanm
m to.r s.. termninn <.nceed 3 rems; and #*"'''*#25 The dose to the whole body, when d s","Ea

l added to the accumulated occupationalN
dose to the whole body. shall not exceed whale t+17. ronads. 34 m

' 5 'N-18) rems where "N" equals the in. acun taood-formme ,

unidual's age in years at his last, birth.. UN#**' *"d ""*'
day: and _

;
'Ihe licensee has determined theg (2)

- ~

' <3)
accumulated occupational, The licensee shall retain and pre-individual's

dose to the whole body on Form NRC 4.or - serve records used in preparing Form
e

,

on a dear and legible record contain- m NRC-4 until the Commission authorizes
! ing all the information required in that, their disposition.
|

form; and has otherwise complied withw
| the recuirements of f 20102. As used in fit calc'11ation of the individual's ac-

paragrap! (b), * Dose to the whole body" w. cumulated occupational dose for all'
*

shall be deemed to include any dose to g periods prior to January 1,1961 yields
{g 20.6 Interpretation.. the whole body, gonads, active blood-- a result higher than the applicable ac-|

forming organs, head and trunk, or lens e cumulated dose value for the individuale ' Except as specifically authorized by as of that date. as specified in paragraphOf 'F'- o
| @ the Commissicn in writing, no mterpreta- of i 20.101, the excess may be disre-

Iletermination of arrumulated'[' (b)| - tion of the meaning of the regulations in g 20.102 garded.
e this part by any officer or employee of d<ne.

' the Commission other than a written in' sa) This section contains require- 3 I
'["'"". a sm*un of indiv,iduals to can.N terpretation by the General Counsel will ments which must be satisfied by

y ,*[ene matmsl.""
be recognized to be binding upon the licensees who propose, pursuant to para- ; ;;

j *

Commission- graph abs of f 20.101, to permit individ-
(alt!) No licensee shall possess, use,C uals in a restricted area to receive ex.

9 20.7 Communiention . posure to radiation in excess of the limits or transfer licensed material in such a
manner as to permit any individual in a

Except where otherwise specified in , specified in paragraph f ai of i 20.101.Ib) Before permitting any individual restricted area to inhale a quantity of
this part. all communications and re. -|

, ports concerning the regulations in this b in a restricted area to receive exposure radioactive material in any period of
ne calendar quarter greater than the

R part should be addressed to the Execu e to radiation in excess of the limits spec. quantity which would result from Inha-
" tive Director for Operations, U.S. Nu.' ified in paragraph (an of I 20.101, each

g lation for 40 hours per week for 13 weeks
' $ clear llegulatory Commission. Washing.N licensee shall:(H Obtain a certificate on Form NRC-4. or c. at uniform concentrations of radioactive

,

C
ton. D.C. 20555. Communications, re-
prts, and applications may be delivered on a clear and legible record m material in air specified in Appendix B,

C

containing all the information required a Table I, Column 1.'" If the radioactive
in person at the Commission *s' offices at in that form, signed by the individual material is of such form that intake by1717 II Street NW., Washington. D C.; or sorption through the skin is likely, in-

showing each period of time after the * yvidual exposures to radioactive mate-at 7920 Norfolk Avenue, Bethesda, Mary. individual attained the age of 18 in whichland' the individual received an occupational rial shall be controlled so that the m-
-
- '' ~

*"* dose of radiation; and take of radioactive material by any yerauissanta coass. te.***
C "c'""""" W Calculate on Form NRC-4 in aaord. gan from either inhalation or absorptica

$ 20.101 Espo.ure of indisiduals to re. ance with the instructions appear. or both routes of intake"in any calen-
diation in ec*iricted arena. ing therein, or on a clear and legible dar quarter does not exceed that which

record containing all the information would result from inhaling such radio-
ta) Except as provided in paragraph required in that form, the previously ac. active material for 40 hours per week for

cumulated occupational dose received by 3 weeks at uniform concentrations spec-
o ess use o t a sf r 11 e d mate the individual and the additional dose Appendix B. Table I, Column 1.

rial in such n manner as to cause any allowed for that individual under o1 ensee shall possess, use, or
* individual in'a restucted area to receive rans er m tures of U-234 U-235, and120.1018 b bin any period of one calendar quartcr (cHO In the preparation of F,orm NRC-4,

1 from radioactive material and other or a &ar and W red mn-8 sources of radiation in the licensee's pos- taining all the information required in 'since the concentration specified for trit-
E session a dose in excess of the limits that form, the licensee shall make a rea- tum oxide vapor awumes equal intakes by.

specified in the following table: sonable effort to obtain reports of the skin absorption and inhalation the totalu.
,
u Rms per colendar quarter individual's prevleusly &ccumukted oc- tutake permitted is twice that which wou'd

1. Whole body; head and trunk; active cupational dose. For each perod for result from inhalation alone at the concen-
blomt-forening organs; tens of which the licensee obtains such reports, tratton spectried for H 3 S in Appendix B, I

eyea; or gonads.--- .. ..-- - - 1** the licensee shall use the dose shc An in Table I. column t for 40 hours per week for -
2. Itands and Torearms; feet and the report in preparing the form In U, weds.

* * * " " #N"""dIank les . - - _ _ . -- -- -- - - -- 1884 able to ..sub in the Imotooe'' Column of the table,any case where a licensee is un.s occu-3. Skin of whole body.....-------.- 7% obtain reports of the individual the concentration stue specitted is based
tb) A heensee may permit an indi- pational dose for a previous complete upon exposure to the materlat as an external

vidual in a restricted wen to receive a calendar quarter. it shall be assumed radiation source. Individual exposures to
dose to the whole body greater than that that the individual has received the oc- these materials may be accounted for as part

of the limitation on individual dose inpermitted under paragraph ta) of this cupational dose specified in whichever 6 20.101. These materials shall be subject toof the following columns ajply:
- the precautionary procedures required by

I30.1031b)(1).h *d in Appendix B. Table I, column 1 by
Multiply * the concentration values spect-

fle i%
6 3 X 10" ml to obtain the quarterly quantity
timit.

|.
* * AmenJeJ 36 i R 1466. Footnotes 4 and 5 on page 20-4.'

* Amended 42 F R 20l3tt.

20-3 April 28,1977
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
U-238 in soluble f orm in such a manner procedu re s. such as increased survell* 3 20.108 f.mpo.ure of suinora.
as to permit any Individual in a restricy j lance, limitation of worktr4 times or

,
crea toinhale a quantit) of such material protiston of respiratory protective equip-
in excess of the intake limits aspecifled in ment. shall be used to rnaintain intake ,

Appendix 13. Table I. Column 1 of this of radnoactive material t y any individ-
,part. Il such soluble uranlun. % of a form ual within any pariod of seven consec-

such that absorption throusi, u.. aai is utive days as f ar below that intake of of age. to receive in any period of one
11tely. Indhidual exposures to such ma- radioactive material a hich woidd result cale,ndar quarter from radioactive ma-

terial shall be controlled 80 that the up- f rom inhalation of such material for 40 ,terial and other sources of radiation in
take of such material by any organ from hours at the uniform concentrations ,the licensee a possession a dose in excess
either Inhalation or absorptian or both spectfled in Appendix 13. Table 1. Col gof 10 percent of the limits specified in
routes of antake ' does not exceed that umn I as is t eamnably schievable. -the table in paragraph ea) of 1 20.101.
which would result from Inhaling such Whenever the intake of radioactive ma- w tb> No licensee shall possess, use or

miterial at the hmits specified in Ap- ternal by any indtudual exceeds this 40- g ransfer licensed maternal in such at
pendix II. Table I. Ce umn 1 und foutnote hour control meeure. the hctnsee shall manner as to cause any mdludual~

4 thereto make such evaluations and take such wittun a restricted area, who is urder 18

43) l'or purpc / of determining com. actions as are necessa ry to assure years of age to be exposed to airborne
,

pliance ulth the re quirements of t.his sec- agamst recurrence. The licensee shall radioactive material possessed by the
tion the licensee saall use puntable meas- maintain recoids of such occurrences. licensee in an agerage concentration in
urements of concentrattors of radioac- evaluations, and actions taken in a clear excess of the hmits specified in Appendix
tive materials in air for jetecting and and readily identillable form suitable D. *!able II of this pat t. For purposes

evaluating airborne radio sethaty in re- for summary restew and evaluation. of this paragraph. concentrations may
,

ict When respiratory protective amad mer peM nM g naterstricted areas and m addition. as appro-
praate. shall use measurements of radio- equipment is used to limit the inhala- pan a week
artisity in the txx1y. measurements of tion of airborne radioactive material (c) The provisions of fl 20103tbi t2)radioactiuty excreted from the body, or pursuant to paracraph (ba i21 of this
any combination of such merurements section. the licensee may make allow- g and 20103 en shall apph to exposunssubject to paragraph abi of this sectionas may be necessary for timCy detection ance for such use in estimating ext w

sures of individuals to such materials t that the references in 11 20.103and aase.ssment of indhidual intakes of
provided that such equipment is used g'n excep

y
tb)(2) and 20.103 t c ) to Appendix B.m radioactivit) by exposed indh tduals. It

{ is a.ssumed that an individual inhales as stipulated in Regulatory Gulde 815. Table I. Column I shall be deemed to be
references to Appendix II. Table II Col-radioactive material at the altborne con *

" Acceptable, , Programs for Itespiratory *bmn L
,

" centration in which he is present unless Protection
he uses respiratory protecthe equipment in

. " . g
pursuant to paragraoh ici of this sec E 2E IU5 E'""'"M" I"I' "I '*E *N""

of this section, in unrc tricted aren.tion. When assessment of a I> articular wparagraphs 4 bi and ac t
Individual's intake of radioactive ma *the Commission may impose further s ai There may be included in any ap-" ".tertalis necessary intakes less than those phcation for a license or for amendment
uhtch would result from Inhalation for oli On the extent to which a licensee of a heense proposed limits upon' levels
2 hours in any one day or for 10 hours may make allowance for use of respira- of radiation in unrestricted areas result-
in any one week at uniform concentra- tors in lieu of provision of process con. f W l 's - or
tions specified in Appendix II. Table I. tainment, sentilation or other enginect-

use of radioactive material and other
Column 1 need not be included in such ing controls, if application of such con-

sources of radiation. Such applications
assessment. provided that for any assess- trols is found to be practicable; and thould include mformation as to antici .
ment in excess of these amounts the en. 42> As m:ght be necessary to assure pated average radiation lesels and an-
tire amount is included that the respiratory protective program ticipated occupancy times for each

a bi f l 6 The licensee shall. as a precau- of the Itcensee is adequate in limiting unrestricted area involved. The Com-
tionary procedure. use process or other exposures of personnel to altborne ra- mission ullt approve the proposed limits
engineering controls, to the extent prac- dioadhe materials if the apphcant demenstrates that the
tienble, to Itmit concentrations of radio- ict The licensee shall notify, in writ , proposed hmits are not likely to cause
active rnatertals in air to levels below ing, the Director of the appropriate Nu-

clear Regulatory Commission Inspection !" any individual to receive a dose to thethose whlch delimit an atrborne radto- u hole body in any period of one calendara -ttvity area as defined in t 20 203'd' t 1) and Enforcement Itegional Of' ice listed e year in excess of 0 5 rem
' li n . In Appendix D at least 30 days before the * (b) Execpt as authorized by the Com-

'2 e When it is impracticable to apply date that respiratory protective equip- N mission pursuant to paragraph (a) of
process or other engineering controls to ment is !!rst used under the provisions this section, no beensee shall possess, use
limit concentrations of radioactive ma. of this section or transfer licensed material in such a
terial in air below t hose defined in ifi A licensee w ho was authortled to marmer as to create in any unrestricted
i 20 203id n i1 e i11i . other precautionary make allowance f or use of respiratory area from rudtaactive material and other

protective coutpment prior to Decem- sources of radiation in his possession: *

ber 21 1976 shall bring his respira- (1) Itadiation levels which. lf an indh
' Strntf'. cant intake by ingestion or injec. tory protective rrogram into conform- vidual were continuously present in the

'lon is presume <t to n. cur enir as a resmt of ance with the requirements o '. para- are; could tesult in his receiving a dose
otrcumstances =uch as accident. tnadsertence- graph act of this scetion within one m excess of tuo millirems in any onefumar procedure. or almtlar *pettal conditions *

year of that date, and is exempt from glour.orMuch intake' must be evaluated and ac-
rounted for by techniques and procedures as the requirement of paragraph te) og s 2 > Radiation levels w hich, if an indi-
mar he appropriate to the rtreumatances of this section. vidual were continuously present in the
the recurrence raposures no es atun'ed shalt - area, could result in his receiving a doo
he included in determinmg wret her the in excess of 100 mtlhrems in any seven
nnutation on indtsidoni espmurea in i 20 - consecuthe days10ha)it I has been ei% ded -

' Per ulat orY guidance on a= m amme n t of 7"
provi N ] 20.106 II.dioactivity in * effluents toindividual intakeg of redloactn e matertal 14

stven in Reiruistory Oukte 9 9 " Accept abt, 8315 incornoration by reference unreat> Uted scena.
Con ce,t a. Mode:n. Fouanons and A nsu mp. alon was anproved hv the Director of the Fed. I

fi r a Dion=aav Prnirrarn." minate copte, eral negister on October 19, 19N Fingle (as A ticenace shall not posaeas, use,14ng i

of which are ntatla$ le from the OSce of reptea of Hegulatory Oulde R 15 are as attable w of transfer 11@8ed material 2 aa M reai

4tandards Desetooment. U a Nuclear Heru. from the oft:ce of 8tandards Desclo-ment. IcW M M unrMriM q WW
lstery c%mmtwu.n. Washlncten. D C 2n355. US Nuclear iteculatory Commtvton. Wash-

material in concentrations which exceed
upon written requent Ington. D C 20555. upon written requeet.

*~.m.,_ -

__



5f 1 ART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
lO

1 the limits specifled in Appendix *B*, reduce the concentration of radionuclides{V;

Table II of this part, except as authorised in eSuents prior to their release.i

! pursuant to i 20.302 or paragraph (b) of (d) Pbr the purposes of this section
I this section. Por purposes of this sec. the concentration 11mits in Appendix *B",

tion concentrations may be averaged over Table II of thi.* oart shall apply at the
~

a period not greater than one year. boundary of the restricted area. The

(b) An application for a license or concentration of radioactive matehal
' amendment may include proposed limita discharged through a stack, pipe or sim-

| higher than those speciDed in para. 11ar conduit.may be determined with

| graph (a) of this section. The Cosamis, respect to the point ahere the material

| slon will approve the proposed limits leaves the conduit. If the conduit dis-
if the applicant demonstrates: charges within the restricted area, thel

(D That the applicant has made a concentration at the boundary may be

reasonable effort to minimize the radio, determined by applying appropriate

activity contained in ecuents to un. 2 actors for dilution, dispersion, or decayf

That it is not likely that radio. .g between the point of discharge and therestricted areas; and
boundary.(2)

active materiaIdischarged in the emuent c (e) In addition to hmiting concen-
a would result in the exposure of an indi. S trations in ecuent streams, the Com-

vidual to concentrations of radioactive 2 mission may limit quantities of radio-
material in air or water exceeding the active materials released in air or water

i limits specified in Appendix "B", Table during a specifled period of tune if it

II of this part. appears that the daily intake of radio-'

(c) An application for higher limits active material from air, water, or food*

pursuant to paragraph (b* of this sec. by a suitable sample of an exposed pop-
tion shall include information demon. ulation group, overaged over a period

strating that the applicant has inade a not exceeding one year, would otherwise
reasonable effort to minimize the radio. eacced the daily intake resulting from

activity dir.harged in ecuents to unre, continuous exposure to a&r or water con.
stricted areas, and shall include, as *"h*"" one-third the concentration of
pertinent: endioactive materials specified in Ap-

(1) Information as to flow rates, total pendix *B*, Table II of this part.
volume of emuent, peak concentration of (f) The provisions of this section do
each radionuclide in the emuent, and con. not apply to disposal of radioactive ma-
centration of each radionuclide in the terial into sanitary sewerage systems,

_ hich is governed by 5 20.303wemuent averaged over a period of one
year at the point where the emuent leaves

$ 20.107 Medical diagnein und therapy.
g k stack, tube, pipe, or similar condultl(2) A description of the properties of Nothing in the regulations in this part,
* the emuents, including: *shall be interpreted as hmiting the in-

physical characteristics, including {-tion for the purpose of medical diagnosis
(il chemical composition; tentional exposure of patients to radia-a:

* (11)

-} g suspended solids content in liquid emu. Eor medical therapy.
ents, and nature of gas or aerosol for air *
emuents: g 6 20,108 Orders requiring furni hina of

(till the hydrogen ion concentrations bio-assay ,crsice.,
I (pH) of liquid t'uents; and Where necessary or duirable in order
! (171 the size r- ge of particulates in to aid in determining the extent of an

I emuenta release <* .to air.
| (3) A descri .on of the anticipated
I human occupancy in the unrestricted

| area shere the highest concentrat. ion of

j radioactive material from the emuent is
i expected, and, in the case of a river or
i stream, a description of water uses down.
j stream from the pt. int of release of itv
t emuent.
j (4) Information as to the an.d.ce6 con.

centration of each radionuchde in an
unrestricted area, including anticipated
concentrations averaged over a period of

| one year:.

i (1) In air at any point of human oc.

l eupancy; or
[

(11) In water at graints of use down-
stream from the point of release of the

emuent.,
(5) The background concentration of

radionuclides in the receiving river or
stream prior to the release of 11guld
e31uent.

(6) A description of the environmental
monitoring equipment, including sensi-
ttvity of the system, and procedures and 1

calculations to determine concentrationa
'

of radionuclides in the unrestricted ares
gnd possible reconcentrations of radion |

nuclides. tr,

(7) A description of the waste treat-

ment facilities and procedures used to

204s December 31,1976 (reset)o
(th3 a t page is 2 0 4 )
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

individual's exposure to concentrations ~ (a) General. (1) Except as otherwise quired. with positive control over each
individual entry.

of radioactive material, the Commission authorized by the Commission, sym- (3) The controls required by subpela-i

may incorporate appropriate provisions bols prescribed by this section shall use graph 4 2) of this paragraph shal| bein any license, directing ths licensee to the conventional radiation caution colors estabIlshed in such a way that no indi-
mak) tva11ahle to the indivio, si appro- (magenta or purp!e on yellow back- vidual vil be prevented from leaving apriate bio-assay services and to furnish ground). The symbol prescribed by this high radiation area.n copy of the reports of such services to sectlan is the comentional three-bladed (4) In the case of a high radiation
th) Commission. design: area established for a period of 30 days

RADI4Tf0M SYMBOLPatCAUTIONAav Paocnuars or less, direct surveillance to prevent un-
1. cross-hatened area is to be magenta or authorized entry may be substituted for0 20.201 Surveys. e,

# Q the contMs required by subparagraph
C) As used in the regulations in this 2. ckground is to be yellow. e (2) of this paragraph,

part, " survey" means an evaluation of (5) Any licensee, or applicant for a
[ license, may apply to the Commission[ @o Nth) rallation hazards incident to the pro.

duction, use, release. disposal, or pres- ~ for n@roval of methods not included in(nca of radioactive materials or other subparagraphs (2) and (4) of this para- .

sources of radiation under a specific set graph for controlling access to high radi-
(f c!nditions. Men appropr. ate such ation areas. The Commission wills

evalu; tion includes a physica survey of h go approve the proposed alternatives if the
th) location of mateau 4 W equipment N O licensee or applicant demonstrates that

'and tneasurements of levels of radiation *" " ' #0" *
'

N prevent unauthorized entry into a highor concentrations of radioactive material N

#" * " " " * ' " * * **'
) Each licensee shall make or cause ~ N' ' " "

to be made such surveys as may be neces. Qs ' (
met'

stry for him to comply with the regula-
' '' 8 -

."|
, (d) Afrborne radioacfirity areas. (1)'

tions in this part.
As used in the regulations in this part,''

$ 20.202 Personnel rnonitoring. g "airberne radioactivity area" means (D
b) Each licensee shall supply appro- -

t any room, enclosure, or operating area
priate personnel mon 1Mring equipment l in which airborne radioactive materials,
to, cnd shall require the use of such k . p* ' composed wholly or partly of licensed,

equipment by:
4- # A material, exist in concentrations in ex-,

A F , |f(1) Each individual who enes a re- cess of the amounts specified in Appen-
I stricted area under such circumst.ms ; dix B. Table I, Column 1 of this part; or@ thtt he receives, or is !!kely to receive, ', i ,p

m

area in which airborne radioactive mate-
'f , (11) any room, enclosure, or operating

a: n dose in any calendar quarter in excese
^

* of 25 percent of the applicable value'

(2) In addL~n to the contents of signs rial composed wholly or partly of licensedf specifled in paragraph eai of f 20.101.
(2) Each individua under 18 years of and labels prescribed in this section,11- material exists in concentrations which,

age who enters a res' icted area under censees may provide on or near such averaged over the number of hours in

such circumstances ti <t he receives. or signs and labels any additional informa- any week during which individuals are
tion which may be appropriate in aiding in the area, exceed 25 percent of the

la likely to receive. a 'se in any calen-
dir quarter in excess of 5 percent of individuals to minimize exposure to radt- amounts specifiedin Appendix B TableI,

ation or to radioactive material. Column 1 of this part.the c.pplicable value specified in para-
(b) Radiation a, :'as. Each radiation (2) Each airborne radioactivity area

gr;ph t a) of I 20.101.

(3) Each individual who enters a high area shall be conspicuously posted with shall be conspicuously posted with a sign

radMtion area. a sign or signs bearing the radiation cau- or signs bearing the radiation caution
tion symbol and the wt rds: symbol and the words:(b) As used in this part,

(1) " Personnel monitoring equipment" CAUTION ' CAUTION 8

m:ans devices designed to be worn or RAnIATa0N AREA AIRBORNE RADIOA(TrWITY AREA
ctrried by an individual for the purpase (c) Rfgh radiation areas. (1) Each (e) Additionalrequirements. (1) Each
of measuring the dose received (e. g.. high radiation area shall be conspicu- area or room in which licensed material
film badges, pocket chambers, pocket ously posted with a sign or signs bearing is used or stored and which contains any
dosimeters, film rings, etc.); the radiation caution symbol and the radioactive material (other than natural

words: uranium or thorium) in an amount ex- *

(2) " Radiation area" m?ans any area
CAUTION ' ceeding 10 times the quantity of suchaccessible to personnel, in which there'

H H A A A makrial specM in Am@ C M M

(xists radiation, originating in whole or -- (2) Each entrance or access point toa sign or signs bearing the radiation
part rhall be conspicuously posted within part within licensed Inaterial, at such

1;vils that a major portion of the body a high radiation area shall be: caution symbol and the wordS
,

could receive in any one hour a dose in (1) Equipped with a control device CAUTION 8exc:ss of 5 millirem, or in any 5 con- which shall cause the level of radiation RADIOACMVE MATERIAL (8)secutive days a dose in excess of 100 to be reduced below that at which an
millirems: individual might receive a dose of 100 (2) Each area or room in which nat-

(3) "Illgh radiation area" means any p millirems in I hour upon entry into the ural uranium or thorium is used or
tret, cecessible to personnel, in wh!ch 3 """1)

stored in an amount exceeding one-; '

(1 Equipped with a control device hundred times the quantity specified inth ra exists radiation originating 'n a:
1n [uc Appendix C of this part shall be con-"wh;13 or in part within licensed mate' $ or au a a m sig a

rial ct such levels that a major portion " manner that the individual entering the spicuously posted with a sign or signs
of th3 body could receive in any one hour high radiation area and the licensee or bearing the radiation caution symbol

""e dose in excess of 100 ml111 rem. a supervisor of the activity are made and the words:
aware of the entry; or ~.' cAtTrION *.

4 ( 111 ) Maintained locked except during ILADIOACTWE MATERIAL (8)
" "9 20.203 Caution eigns, labela, signala, (f) containers. (1) Except as pro-

i and ron tmla. vided in subparagraph (3) of this para-
graph. each container of licensed mate-g or o wr

-
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|O PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
V

rial shall bear a durable, clearly visible | patients containing byproduct material days and a total quantity of no more
label identifying the radioactiva con- N provided that there are personnel in at- than 100 mulicuries.
tents. S tendance who will take the precautions The monitoring shall be performed as

(2) A label reqw red pursuant to sub. g necessary to prevent the exposure of any soon as practicable after receipt, but no
paragraph (1) of this paragraph shall u individual to radiation or radioactive later than three hours after the pack-
bear the radiation caution symbol and g material in excess of the limits estab- age is received at the licensee's facility
the wordr " CAUTION. RADIOACTIVE (11shed in the regulations in this part. if received during the licensee's normal

MATERIAL" or " DANGER. RADIOAC- working hours, or eighteen hours if re.
| TIVE M ATERIAL". It shall also provide _ (c) Caution signs are not required tc ceived after normal working hours.

| sufficient information' to permit in- be posted at areas or rooms containing (2) If removable radioactive contam!-
i dividuals handling or using the con- radioactive materials for periods of lest nation in excess of 0.0t microcuries
[ tainers, or working in the vicinity there y than eight hours provided that (1) the (2*000 disintegrations per minute) per

of, to take precautions to avoid or mini 8 materials are constantly attended during 100 square centimeters of package sur-
mize exposures. - such pertods by an individual who shall face is found on the external surfaces of

(3) Notwithstanding the provisions of E take the precautions necessary to pre- the package, the licensee a, hall Immedi-
* subparagraph 41) of this paragraph in vent the exposure of any individual to ately notify the final deliveting carrier

labeling is not required: " radiation or radioactive materials in ex-j> and, by telephone and telegraph, maligram, or
(in For containers that do not con- cess of the limits estab11shed in the regu- facsimile,t the appropriate Nudear Regulatory

tain licensed materials in quantitles lations in this part and: (2) such area or Commissiori Inspection and Enfoecement Re-

i ' greater than the applicable quantitles room is subject to the licensee s control, gional Office shown in \ppendix D.
l listed in Appendix C of this part. 2 TanLa or Exmrr awn Tres A quanttrsas

(di A room or other area is not re-(11) For containers containing only quired to be posted with a caution sign, ,,, 77,, gnatural uranium or thorium in quantities and controlis not required for each en- Tramport group i quantity S, nut quantity umit

g no greater than 10 times the applicable trance or access point to a room or other """_" ' " * *

- quantitics listed in Appendix C of this o area which is a high radiation area solely a a au
becaw of tM pmence of radbach {~~' p p11 ) For containers that do not con-

6 tain heensed materials in concentrations g materials prepared for transport and ;y a m

greater than the applicable concentra, packaged and labeled in accordance with h.- - - - - j J
tions hsted in Column 2, Table I. Ap- regulations of the Department of R \ ill:.l . ....' .. 2s.am me

""pendix B of this part. Transportation. R
tiv> For containers when they are at- - y (c)(1) Each licensee, upon receipt of a

tended by an individual who takes the ,o go- %ce.hsrc. for picking up, re- ' package containing quantities of radio-
un ,8 I pening padagN. @ active material in excess of the Type A

posure o a y i tv u to radiat on o
radioactive materials in excess of the (a)(1) Each licensee who expects to quantities specified in paragraph (b) of
limits established by the regulations in receive a package containing quantitles this section. other than those transported
this part of radioactive material in excess of the by exclusive use vehicle, shall monitor

qvs For contamers when they are in Type A quantities specified in paragraph the radiation levels external to the pack-'

transport and packaged and labeled in eb) of this section shall: age. The package shall be monitored as
I accordance with regulations of the ell If the package is to be del.vered soon as practicable after receipt, but no,

| to the licensee's facility by the carrier, later than three hours after the package
. Department of Transportation . make arrangements to receive the pack- is received at the licensee's facility if
| (vi) For containers which are acces- age when it is offered for delivery by the rettived during the licensee's normal
! sible' only to indniduals authorized to carrier: or wrung hours, o'r 18 hours if received

handle or use them, or to work in the titi If the package is to be picked up a'.ter normal working hours.
vicimty thereof, provided that the con. by the heensee at the carrier's terminal, (2 If radiation levels are found on the
tents are identifled to such individuals make arrangements to receive notifica- exte rnal surface of the package in excess
by a readily available written recori tion from the carrier of the arrival of the of ! 00 millirem per hour, or at three feet

(vill for manufacturing or process package, at the time of arrival. from the external surface of the package
equipment, such as nuclear reactors re- (21 Each heensee who picks up a, in excess of 10 millirem per hour,
actor components, piping, and tank 3- package of radioactive material from a]f the ticensee

carrier's terminal shall pick up the pack- notify by telephone~~

R age eweditiously upon receipt of notifi g shall immediately- and telegraph, mailgram, or facsimile,9 20.201 %me : esrepti..n..
c) cation from the carrier of its arrival. E the director of the appropriate NRC Re-

Notwithsta nd.ng the piovisions of e eb)(1) Each licensee, upon receipt of * gional Office listed in Appendix D, and, 4 20 203,*

A room or area is not required to " a packare of radioactive material, shall G the final delivering carrier.
a, e
D (a)
a be posted with a caution sign because of $ monitor the external surfaces of thef (d) Each licensee shall establish and

package for radioactive contaminatione- maintain procedures for safely opening
] the presence of a scaled source provided rauwd by leakage of the radioactive con-E packages in which licensed material is

the radiation level twelve inches from tents except: " received, and shall assure that such pro-n
the surf ace of the source container or 11) Packages containing no more than E cedures are followed and that due con-*

housing does not exceed five millirem the exempt quantity specified in the g sideration is given to special instructions
per hour table in this paragraph: g_ for the type of package being opened.
2 111) Packages containing no more

(b) Rooms or other areas in hospitals than 10 millicuries of radioactive mate c7
are not required to be posted with cau- rial consisting solely of tritium, carbon- g 9 20.2% In truct.mn of personnd
tion signs, and control of entrance or 14. sulfur-35, or icdine-125; N Instructions required for individuals
access thereto pursuant to f 20 203f et is (till Packages containing only radio g working in or frequenting any portion of
not required, because of the presence of retive maternal as ga.ses or in special m a restricted area are specified in i19.12

Packages ccntaining only radio pij of this chapter.
form;

is_viv) I
i As arpn.ortate, the informst!On wilt in- ac tive n;aterial in other than liquid form

I ciude raimtion tevels. kinds et matertal. ca- s including Mo-99/Tc-99m generators)
timate of activity, date for which arti ity La and not exceeding the Type A quantity
estimatert, tnaAs enrichment etc. hmit 3pecitled in the table in this para-

' For example, contaners in Wattons such g;iaph: and
| 4

na s uer mlat en * ege uutta, er het Packaces containing only radio- ,,g,,g g tmnet maner and SP'*liti , , ,
' j ' ' ' " retrinin viith half-lives of less than 30 rmmienn lit t ot almi,apu r.

u. J.1 *8h s' t Amended 4 5 F R 86445.
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

F8 20 297 Storage and eontret of ficensed
day does not exceed the larger of sub- which must be maintained pursuant to |

materkte la unrestricted areen. pr ragraphs (1) or (2) of this paragraph: the provisions of paragraph (a) of this
I

R (a) L! censed materials stored in an (1) The quar.tity which, if diluted by section and records of bloassays,includ-
the average dat:y quantity of sewage re- mg results of whole body counting ex-

y* unrestricted area shall be secured fromunauthorized removal from the place of leased into the sewer by the licen-ee, aminations. made pursuant to i 20.108,

@ storage. will result in an average concentration shall be preserved until the Commission

(b) Licensed materials in an unre- equal to the limits spectned in Appendix authorizes disposition.
g stricted area and not in storage shall be B. Table 1 Column 2 of this part; or

(2) Records of the results of surveys
and monitoring which must be main-tended under the constant surve111ance (2) Ten times the quantity of such tamed pursuant to paragraph ib) of this

_4nd immediat(contgl c4 t2p licensee. material spectfled in Appendix C of this section shall be preserved for two years
_

Wasrr DISPOSAL DEN & Biter completion or tne survey except
(c) The quantity of any Ikensed or that the following records shall be main-

8 20 301 Ce"""I I"I""*" - other radioactive material released in tained until the Commission authorizes
No licensee shall dispose of licensed any one month,1f diluted by the average their d2sposition: 11) records of the re-

material except: monthly quantity of water released b) sults of surveys to determine comp!!-
*

(a) Dy transfer to an authorized re* the licensee, will not result in an average ance with i 20103(as ; ill) in the ab-

c191ent as provided in the regulations in concentration exceeding the limits spec- sence of personnel monitoring data, rec-
Part 30,40, or 70 of this chapter, which- ified in Appendix D. Table I, Column 2 ords of the results of surveys to deter-
ever may be app!! cable; or mine external radiation dose; and (111)

of this part; and records of the results of surveys used to
-

b As a u t h o r1z e d pursuant t (d) The gross quantity of licensed and u *the I se radioactive e!'!u-
other radioactive material released intog to 0 p ne(c) As provided in i 20 303 or

| 20.304, applicable respectively to the the sewerage system by the licensee does @ d 3i Records of disposal of licensed ma-
disposal of licensed material by release not exceed one curie per year- " tenal made pursuant to || 20.302. 20.303.
into sanitary sewerage systems or burial Excreta from individuals undergoing [ or 20 304 shall be maintained until the
in soll, or in i 20.106 ( Radioactivity in medical diagnos!s or therapy with rad!o. . Commission authorizes their disposition.
E!!!uents to Unrestricted Areas), active material shall be exempt from * (4 Records which must be maintained

pusuant to this part may be the orig-5 20.302 31ctbod for obtaining apprent any limitations contatned in this inal or s. reproduced copy or microformof propo ed disposal giroredures. Section. if such reproduced copy or microform 15e
-

c an al n a e a au W son-
I cense ay pp to the o n ionto nel and the microform is capable of pro-
approval of proposed procedures to da, @ No licensee shall dispose of licensed ducing a clear and legible copy afterg

* Pose of licensed materialin a manner nog material by burial In soll unless: storace for the period specifled by Com-
S otherwise authorized in the regulationsi (a) The total quantity of licensed and misMon mlations.

Each application should m ther radioactive materials buried at any t5p If there is a conflict between theoin this chapter.
Include a description of the licensed ma. "one location and time does not exceed, at Commission s regulations in this part,
terial and any other radioactive material the time of burial,1.000 times the amount license condition, or technical specift-
involved. including the quantitles and specified in Appendix C of this part; and

cation, or c,ther written Commission ap-
kinds of such material and the levels of (b) Burial is at a minimum depth of proval or authorization pertaining to the
radioactivity involved, and the proposed four feet; and

e per d or of(c) Soccessive burials are separated by e same tjmanner and conditions of disposal. The g
distances of at least six feet and not moreapplication should also include an anal- the regulations in this part for such
an 12 butals are ma& in any year.

ysis and evaluation of pertinent informa- records shall apply unless the Commis-
tion as to the nature of the environment. I 20.305 Treatment or disposal by incin- ston pursuant to i 20.501, has granted a

erstion, specific exempticn from the record re-including topographical, geological, me,
teorological, and hydrological character- No licensee shall treat or dispose of tention requirement , specified in the

istics; usage of ground and surface licensed material by incineration except _ regulations in this part.
waters in the general area; the nature as specifically approved by the Commis

~A 2 i2] Out or lo . 4.

and location of other potentially affected s!on pursuant to il 20106 b> and 20.302.
,

facilities; and procedures to be obst-rved arconDs, arPoRTs, AND NonFICATIoM
fa) Each icensca shall report byto minimize the risk of unexpected or _

>tciephanet to the Director of the arrropriate.S 2R 501 Herord. of *ursen, radiation ,:
-hazardous exposures. rnonitorina, an.1 drp.ml. 8 hicar Regulatory Commission inspection and

[* tb) 'Ite Commisalon will not approve ,ai Each hetnwe shall mamta, s . R 1 ntorcement Regional ot tice Inted

g any application for a license to receive ords showmu the radiation expmure3 of m
licensed material from cther persons for all mdalduals for w hom per mnnel men. * In ku. (hx D. i :.cdiotely af ter its oc- "g disposal on land not owned by the atorinc is requ: red under 5 20 202 of the 2 currence Rco aos known to the licenseeu

"Y I iMJ< of hcensed material .g Federal gos ernment or by a State regutanom m tha part. Such remrds shall sah %n; C.cs and 1:nds such circum-
government. be tept on Imrm NRC-5. m ascord.

5%"C'"s&tanaal hazard may result to.ap? cans to the I!censee
th 3Eante with the instructions contained in

that ar tc) The Commission will not approve that form or on clear and legible rec-
_ any application for a license for disposal ords contalmrm all the information re- -DC '5" I""" #'CICd "#C3^-

g of licensed material at sea unless the quired tiy I'orm S RCA The dows entered - ibi Each licetuee who is required to
applicant shows that sea disposal of'ern on the forms or rewrJS shall be for mah a report pursuant to paragraphg
less harm to man or the environment pertuds of time not Exceedme one calen-

#{of distwsal.
~dar quarter p 'ai i this section shall, within thirtya

o than other practical alternative methods
$ '30i days af ter he learns of the loss et

ta Each licensee shall maintain rec - thef t. n.ake a report in w riting to the
Dispmal by retcase m.io seni- S or is in the same units used in this part, [ appropriate NRC Regional OHice listed

F$ 20.303 ahowing the results of surveys required , in Append:x D with copies to the Direc-tary eewerage systems. O
tor of haettion and Enforcement. U S.! No licensee shall discharge licensed :r by 8 20.20 lib), monitoring required by Nuclear Regulatory Commission. Wash-

8 materialinto a sanitary sewerage system * || 20 205tb> and 20.205tc), and disposals Ington, D.C. 20555 setting forth the fol-$
It is readily soluble or dispersible 'made under il 20.302,20 303, and 20 304._ lowing information:" unless:

[ tal

in water: and .c>i1) Records ef inr'mdual expmure
sb) The quantity of any licensed or| ta radiation and to radioactn e material

other radioactive material released into t *"icnhJ 4 2 I R * Mthe system by the licensee in any one
'Hedesynsted h t k 2 31 R

20 7 September 9,1977
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f'; PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
v _

(1) A description of the licensed
material involved. including kind, quan.
tity, cheraical, and physical form;
(2) A description of the circum.,

stances under which the loss or theft
occurred:

(3) A statement of disposition or
probable disposition of the licensed
material involved;

(4) Radiation exposures to individ.
uals, circumstances under which the ex.
posures occurred, and the extent of pas.
sible hazard to persons in unrestricted'
arcs.s;

g ill be taken, to recover the material;(5) Actions which have been taken, or*
,, w

e and
S (6) Procedures or measures which
2 have been or will be adopted to prevent

a recurrence of the loss or theft of 11' censed material.
(c) Subsequent to filiar the written

report the licensee shall also report any
substantive additional information on
the loss or theft wMch becomes available

.to the licenses e'u sn 30 days after he
learns of such it.'ormation.

(d) Any rtpr * file d with . te Com-
' adesion pursus , ; .t:1s secth .i shall be
se prepsred 41 4 names of mdividuals
who may have received ex,xs.tre to
radiation are stated in a .;. urate part

' ef the report.

[ 9 20.403 Notifications of incidents.
3 (a) Immediate notiAcation. Each 11-
" censee shall immediately notify by tele-p) $ phone and telegraph, mailgram, or fac-t

k) , simile, the Director of *%e 's.propriate

i NRC Regional Ofnce lim i in ..ppendix

.

.

r

I

l

rh
()
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
D of any incident inv _ving byproduct. diation or concentrations of radioactive utivities covenng the precedans calen- -

i

source, or special nuclear matertal pos. material (whether or not involving ex- ar year.
sessed by him and which may have cessive exposure of any individuali in

(1) A report of either (D the total
cau. sed or threatens to cause: an unrestricted area in excess of ten number of individuals for whom per-

2 timen any appheable limit set forth in a nnet m nitoring was required under
41) ExM6ure of the whole body of any this part or in the license. Each report Il 21202(a) or 34.33f a) of this chapter

indnusual to :'S ri ms or more of rutus- h required under thia pargraph shall de- during the calendar year or (tD the total
tmn; rwoosuic of the skm of the whoic
body of any indaohiit of 150 : ms or e* scribe the extent of exposure of persons number of individuals for whom person-
mose of tathataun; or exposute of the g to radiation or to radioactive material. nel monitoring was provided during the.

calendar car: Provided. that such totalincludmg estimates of each individual's includes at least the number of individ.fret. ankle =. hanets or fort arms of any am
Q mdmdual to 375 re ms cr mosc of raha- G exposure as requh ad by paragraph ib) uah required to be reported under para-# " of this section. :es c:s of radiation and graph (b)(1)(D of this section.The re-

sial n c : cf: [r i oi . ti a i . concentration.s of rad. icttre ma terial port shall indicate whether it is sub-

R tm i a imi of 24 hmrs. Eculd exrnd involved; the caus, of the exoosure,

3 000 tunn tim hmits writint for such levels or concentrations; and corrective mitted in accordance with paragraph

mat < uals in Apperntix U. Table II; m steps triken or planned to assure against (b)(1) (1) or (ii) of this section. ,

(2) A statistical summary report of
(36 A lou of one soikinc uret or a recurrence.

the penonnel rnonitoring information-moie of the opo.iuon of any I.nd as (be Any report f11ed with the Commis- recorded by the licensee for individuals

, g$ fj|mm e to pioputy in asceu of g sion pursuant to this section shall in-for whom personnel monitoring was
"

clude for each indindual exposed the either required or provided, as described
' ' name. social security number. and date in 120.407tbp (D, indicating the number *

F ach licensee shall within 24 hours no * vidual's exposure. The report shall be
ibi Trcenty-four hour nof 0fcafron E of birth; and an estimate of the indi- o individuals whose total whole body

E exp sure recorded during tl.a previous,
telephone and Ltlegraph, mail-@ prepared so that this information isg tify by

gram. or facsimile. the Director of the { stated in a separate part of the reporty calendar year was in each of the follow-ing estimated exposure ranges:,

appropriate NIIC Itegional O. Tee listed u
g (t ) (Deleted M i K 2222Nin Appendix D of any incident involvmg p reNmsted whole Body Number ofa

EIPonre Range indwiduals ishcensed nuternal pesseued by him and [DMN h I R 2222N (Rema)* cach rangewhich may hne caused or threatens to 4 2m
(a me: E 20.507 Perwnnel espeaure and nun. No measurable exposure __........_

M u eeps e less t an oitacing reports.~ f17 Eximsule of the whole body of any o to
mdnidual to 5 st ms or more cf s edi.i- (a) This moon apphes to eath peren h- 025 to 0s_._..........

tmn: caposure of the skm of the whc:e tensed by the Commmon or the AtomN 1-n- 0.5 to 0 7 5_ . . . . . _ _ . . . . . .. . .. . . . _ .

body of ar1y indaldual to 30 rems or ergy Onmmmion to: 0.75to1__.......................

Inore of radiation; or < wposute of the (1) Operate a nuclear reactor de- I to 2... ....___..__.__.....__

signed to produce electrical or heat a to s... _. __ ____......____...

g feet, anklee, harsde, or forearms to 'f 5 energy pursuant to i 50.21(b) or 150 22 su .... ....... .__.........

, rems or more of radiation; or of this chapter or a testing faci!!ty as 6 to a ~ " " " " " ' " " ' ~(2) The release of radioactive mate.

e to 7'_2 2_ "2 2'.[2 2 2 2 2 2.~
g

rtal in concentrations which if aver. defined in 150.2(r) of this chapter;w
7 to s T(2) Possess or uw byproduct material

g tard over a pernod of 24 hours, wouldexceed 500 times the hmits specded for for purpos*s of radiography pursuant to 8 to 9_ . . . _ . _ _. _ _ _ . . . . . _ _ .
such materials in Appendix D. Table II; Parts 30 and 34 of this chapter; 9 to 10.. .. .........__._.......

10M31---------------------(3) Possess or use at any one time,
*'a 3 ) A loss of one day or more of the for purposes of fuel protemng, fabnca-

II * I*"---"-----"--"-"----
operation of any fact!1ttes affe-ted; or 8 tion, or reprocessing, special nuclear ma-

" " " " " - " " - " - " - ' " " *

4 Damage to property in excess of o tertalin a quantity exceeding 5.000 grams The low exposure range data are re-

E of contained uranium-235. urantam-233. quired in order to obtain better informa-

or plutonium or any combination thereof tion about the exposures actually re-*
r-
N to Any ren.rt filed with the two mmen pu, O pursmt to Pan M of mis chapW; or corded. This section does not require

8 nunt to t his se.imn sh.sil be prq ired .o stui
(4) Possess or use at any one time. improsed measurements.

E n emes of endnidoh a ho lose resened ca powre for processing or manuf acturing for dis- =

* ta r.Jurmn mot he st.ited m a sermte rat of tribution pursuant to Part 30. 32. or 33 % 20.lM l@m of miM e
R the report. of this chapter, byproduct material in aure un irrinination of ernployment
8 quantitles exceedmg anyone of the fol- o,m,4,

"20.404 (Deletni 3M i R 22220.|
lowing quantitles: W. hen an individual terminates em-6

E 20. 807. Report of user s po= urn and Radiotiuchde i Qstantity is etirtes ployment with a licensee subject to
c urwise im el, and toncrutration . cuium-137 ... ..... .._...__.... 13120 407. or an i.. s1%al assigned to

q ia) In addition to any notification re- [oh*fh"s '2 "" '" 2 ""'2 """" 1t .
2 sork in such a licensee's 1s-ility, but not .

employed by the licensee, ampletes his
g quired by i 20.403. each licensee shall Iodi ne - s a t . . . . . _ _ _ . . . . . _ _ _ _ _. . .. tz

I rtdi urn- 102 _ .. . . . . . _ . .. .. . ..... __ tow work assignment in the licer.+ee's facility.
make a report in writing within 30 dayse*

*'IP*"'83------~~-------~..1 E the licensee shall furnhh* to the Sirectim ofE ta the appropriate NitC Itegional Offlee I "T#'""" ' "J I
"I'"''"'"' *i U'b b "'.I'.''Q listed in Appendix D with a copy to the net urI99n 2." 2 2.' _'." .' 2." 1 Regulatory Commisshm. Washmgton, D C .

Director of Inspection and Enforcement. tb) Each person desertbed in parn- 20555, a report of the in-
11 8 Nuclear flegulatory Commission. graph L) of this section shall, within dividual's exposure to rav*.ation a ad ra-
Washington. D C. 0555, of: the first quarter of each calendar year. dioactive material. incur ed ds.mg the |

subnne to the Ducitor of Inspestkm and i n- |
ali cach exposure of an

Ifortement, ti.s. Nutlear Regulatory Commis.Individual to radantion in etress of the
applicatic limits in il 20101 or 20104 saun % ashington. D.C. 20555.+ the following A Nemce w hme 6 nse c rites or sermi

'

2

aat or the brense; q2b cach exposure reports, apphtable to the deunbed hcensed "d'y Q',', '] "' "' t he ,ogi of they,
o

an. . or ter mm.in. n of t he hsense't he hcense8 of isn Inda ntual to radioactive mattrial (overen
'" " h[n "mN * 'r bnN

th t t the year Junng whnhy in excess M the applicab!e limits in o
1120103 m e ' 1 i 20103i a i i 2 ' . 20104 + b' pursuant to i 20 502. reports from heenseesg D M U hl Tklm Macuy mpal to the

u. er the licme. i3i levels of radiat!cn or sho are hcensed ta une radlonuclides not on 'Sim **parnung Exposm Ranges aball be
; concent rations of radioactise maternal this hat. In quaauum suscient to cause rep rted in the htgher range,

in a restrteted area in excess of any comparable rndtation tevets. * Anno d I R M220
other anplicab!c lunit in the license: '45 t AmenJcJ al i H M4 4s.
any incident for which nottftcathn is re- g Amenn i 42 i n 4 m
outred by 1 20 403; and (Si levels of ra-

September 9,1977 20 8
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

I period of employment or work assign- APPENDIX A [lteserved]
' ' ment in the beensee's fac111ty. contain-

1 ing information recorded by the licensee
pursuant to |I 20.401eai and 20.108.Such'

report shall be furnished within 30 days-
after the exposure of the individual has

.g been determined by the licensee or 90
days after the date of termination of em-
ployment or work assignment. whichever

,is earlier.

-3 20.809 Leir.cuilone and reports to
in.lividual

(a) Requirements for notifications.

( and reports to individuals of exposure to -
radiation or radioactive material arec,

! R 6pecified in i19.13 of this chapter.
R (b) When a licensee is required pur-

suant to il 20.405 or 20.408 to report to -, g
a the Commission any exposure of an in-

g dividual to radiation or radioactive ma-
terial, the licensee shall also notify the

individual. Such notice shall be trans- i

.mitted at a time not later than the
transmittal to the Commission, and shall

| comply mith the provisions of i 1913(a)
! of this chapter.

~

F% CEPT!oNS AND ADDIT!oNAL
*

| RretnnaurxTs ,

i

g 20.501 ' Application * for esernptions.

|
The Commission may. upon application

| by any licensee or upon its own initiattve.
[ grant such exemptions from the *equire-

ments of the regulations in this part as
.r

g it determines are author red by law and
s - WAR not nsult in undue hazard to life or

{ property.
g R 20 502 Tilditional re p 'rements.
| ~ The Co nmission may, by rule. regula-

' ion, or ot ice. impose upon any licensee
ich requirements, in addition to those

established in the regulauons in this
|part, as it ieems appropriate or necessary

to protect health or to minimize danger
_to life or property.

~6 20.ml Violation..
An injunction or other- court order

may be obtained prohibiting any viola-
tion of any pronsion of the Atomic
Energy Act of 1954. as amended. or Title
II of the Diergy Reorganization Act of*

1974. or any regtdation or on!cr issued
thereundet A court order may be ob-
tained for the pa3 ment of a civil penalty

j
Z smposed pursuant to sectina 234 cf the
y trt for uolation of section 53,57,62. 63.+

g HI, 82,101.103.104.107, or 109 of the |

Act.or section 206 of the Energy Reorga-u-

S ni7ation Act of 1974. or any rule, regula-
tion. or order issued thereunder, or my
term, condition, or limitation of sny
license issued thereunder, or for av>
violation for which a license may be re-
voked under .welion 18G of the Act. Any

|- -person who willfully violates any pro-
|

Vision of the Act or any regulation or

i order issued thereunder may be gulity of
I a crime and. upon conviction. may be

punished by fine or imprisonment or'

both, as prosided by law.

O f Nort-The reporting and record keeping
requirements contained in this part have
been approved by the General Accounting
Omce under B-180225 (R0043h (R0044h and

- t R0084)

20-9 May Sa.1977

i
- ._. - _, , _ . . _ _ . -. ._ __..



MPENDIX 8- APPENDlX B
> Concentretiens im Air end Water Abews Netweel Becligrownd-Cenunwed
1_8

Concentretians k4 Air sed Wotw Alvewe Notweet Bechgrrwnd
(See footnotis on pags 20-15)b (See footnotes on page 20 t5)

.O
TTable i Toble il

Table I Toble il >
* x

Element (eesmic number) IsofePo ' Colven 1 Calven 2 Colven 1 Colven 2 Elemens (ofemic number) Isotope Colven 1 Colvmn 2 Colvmn 1 Colven 2 di

h3
Air Water Air

.
Water C3

Air W ater Air Wotw

t (pci/mt)(pci/mi),(pct /ml>(pct /mi) t |(pci/nt) pci/mi)(pci/mi)|(pct /mi) .
@

Actixive (89) Ac 227 5 2 = 10 ~ " 6 x 10 8 8 x 10 '' 2 x to * Bromine (35) . . Br 82 5 1 sto-* 8 x to a 4 x10-s 3 x10-e H
I 3 s to-" 9 410 s 9 xiO n 3 xio * I 2 x10- F 1x10 8 6 x 10 ' 4 v 10 -8 D

Ac 228 5 8 x 10 ' 3 x 10 8 3 x 10 * 9 x10 8 Cadmive (48) .. Cd 109 5 5 x 10 ' 5 x 10-8 2 x 10 * 2 x 10 * 2,

8 6 v 10 ' '' 9 < 10 8 1 7 x 108 5 x 10- 8 3 x 10 '' 2 x 10 '* Q
1 2 x 10 ' 8 3 x 10 8

Amwicive (95) . Am 241 5 6 x 10 " l > 10 * 2 x 10 " 4 x 10 * Cd 115m 5 4 x 10 - 8 7 x 10'* 1 x 10 ' 3 x10 p
*i 1 x 10 '' 8 x 10 * 4 x10 ar 3 xio s 1 4 x 10-e 7 x 10 - e 1 x 10 -+ 3 xiO s g

Ano 242m 5 6 x 10 " 1 x 10 * 2 x t0-" 4 x 10 8 Cd 115 5 2 x 104 1x10 8 8 x101 3 x 10 s
8 9 x 10 '8 9 x 10 -8 1 2 x 104 1 x 10-8 6 x 10 -* 4 x 10-s

i 3 x 101' 3 a 10
Am 242 5 4 x 10 8 4 x10'8 1 x 10 -' 1xto-* Calcewm (20).. Ce 45 5 3 x 10 8 3 x10' 1 x 10-' 9 x 10'

4 5 x10-s 4 x 10 - * 2 x 10-* "f1
4 5 x 10 8 4 < 10 8 2 x 10 ' 1 x 10 * 1 1 x 10

Am 243 5 6 x 10 "2 1 x 10 * 2 x 10-" 4 x 10 * Co 47 5 2 x10-F 1 x 10 8 6 x to ' 5 x t0-8 O
I 1 < 101' 8 x 10 * 4 x 10 " 3 x10-s 1 2 x 10 7 1 x 10 '8 6 x 10 -' ! 3 x10 s y

Am 244 5 4 x 10 * I x 10 ' ' 1 x 10' F 5 x 10 ' 8 Californione (98) .. Cf 249 5 2 x io-" 1 x 10 '* 5 x 10 "* 4 x 10 -*
8

1 2 x 10- 8 1 x 10 ' ' 8 x 10 - F 5 x 108 8 1 x 10 -'8 7 x 10 -* 3 x 10-'8 2 x10

htimony (51) . Sb 122 5 2 x 10 ~ 7 8x10 * 6 x 10 ' 3 x 10-8 Cf 250 5 5 x10- is 4 A10 -* 2 x 10 ' " 1x101 E
T 4 Ix10 7 8 x 10' 5 x 10 ' 3 x10-s T I 1 x 10- * 7 x 10-* 3 x 10"8 3 x 10-s O

5 x 10 ' 2 x 10 -8 h Cf 251 5 2 x 10 -" 1 x 10-* 6 x 10'''' 4 A IO-* d
@h $b124 5 2 x 10 7 7 x 10,' * I 1x10"' 8 x 10 -* 3 x10"8 3 x10~8 M

7 x10 7 x 10 "' 2 x 10-s eA i 2 x10-s
w Sb 125 5 5 x 10 '' 3 x10 8 2 x 10 * 1 x 10 * w Cf252 45 6 x 10 '8 2 N 10 '' 2 x 10 '" 7 x 10'' OgU
gn f 3 x 10- 8 3 x 10 ' 8 9 x 10 -'8 1 x10-* "e #1 3 x 10 ~ " 2 *10 * I x 10 "* 7 xio * d~

V in (18). A 37 Sub8 6 x 10-8 1 x 10 * Cf 253 3 8 x 104 4 x 10-8 3 x 10 -" 1 x 10 ' * Q8
A 41 Swh 2 x 10 * . . . .... 4 x 10 8 ...

I 8x10"' 4 x 10 '8 3 x 10 ~" 1 x10 * g
Arsenic (33) As 73 5 2 < 10 * 1 x 10 ~ 8 7 x 101 5 x 101 Cf 254 5 5 x 10-" 4 x 10'* 2 x10"8 1 x 10-F

l 4 x 10 ^ 7 1 x 10 8 1 x 10 '' 5 x 10 ' 1 5 x10nr 4 x10-8 2 x 10-u 1 X 104 )
As 74 5 3 x 10 - F 2 x 10-8 Ix108 5 x 10-'8 Corben (6) . C 14 5 4 x 10 -* 2 x10 8 1 x10-7 8 x 10-* Q

t 1 x 10 F 2 x 10-s 4 xion 5 x 10-s (CO2) Sub 5 x10-8 .. .. 1 x 10- *

As 76 5 1 x 10 - 7 6 x10~* 4 x 10 * 2 x10-s Cwive (58) . Co 141 5 4 x 10 - 7 .3 x 101 2 x 10''
.... .... .

9 x 10'8
4 6 x 10 '' 3 x 10 '' 2 x10-s 3 2 x104 3 x10 s 5x10' 9 x10-s g

1 1x10
As77 5 5 x104 2 x10-8 2 x 10~' 8 x10-s Co 143 5 3 x 10" 1 x 10 - 8 9 x 10 '' 4 x10 -s g

I 4 x 10 ~' 2 x 10 ' 8 1 x 10 8 8 x10-s 1 2 x10-7 1 x 10- 8 7 X 10 '' 4 x10-s q
A Atine (85) At 211 5 7 x 10 ' 5 v10 s 2 x 10 -'' 2 x 10 * Ce 144 5 1 x101 3 x10-4 3 x10-se 1 x10-s

t 3 x 10 ' 2 x10' 8 1 x 10 ' 7 x 10 -s 1 6x10' 3 x 10'* 2 x 10 "' 1 x10-8 E
Berive (56) Be131 5 1 x 10 -* 5 x 10 8 4 x10 8 2 x 10-* Cesivm (55) . Cs131 5 1 x10-s 7 x10-8 4 x10-7 2 x10-8 M

Oi 4 x 10 F 5x10-8 1 x 10 -s 2 x 10'* I 3 x10-* 3 x 10-2 1 x10" 9 x 10'*
-1

Be140 5 1 x 10" 8 x 10-* 4 x101 3 x 10- s Cs 134m 5 4 x10-s 2 x 10~' 1x10 * 6 x10 N
1 4 x 10 * 7 x 10-* 1 x 10 * 2 x10-s t 6 x10 * 3 x 10 8 2 x 101 1 x10-8

Sert.efivm (97) 8k249 5 9 x 10"' 2 x 10-a 3 x 10'" 6 x 10 -* Cs134 5 4 x 11T' 3 x10'* 1x101 9 x 10 ~* d
i 1x109 2 x10-8 4 x101 6 x10-8 | 1 x10-' 1 x10-8 4 x10 os 4 x10-s O

Sk 250 5 1 x 10" 6 x10-8 5 x101 2 x 10~* Cs 135 5 5 x 10-F 3 x10'8 2 x 10 ' 1 x 10-*
1 1 x10-* 6 x10-8 4 x 10-8 2 x10-* I , x 10-' 7 x10 s 3 X10* 2 x 10~ *

Seryllive (4) Se 7 5 6 x 10-* 5 x 10 -8 2 x10-7 2 x 10 ~ 8 Ca136 5 4 x10" 2 x10-8 1 x 10'' 9 x10-s
i 1x10-* 5 x10-3 4 x10-e 2 x101 1 2 x10'' 2 x 10 ' 8 6 x10 ' 6 x10-s

Bismuth (83) Si206 5 2 x 109 1 X10-8 6 x 10 * 4 x10-s Cs137 5 6 x10-a 4 x 10 -* 2 x101 2 x10-8
l 1 x 10" 1 x10-8 5 x 10" 4 x 10-s i 1x101 1 x10-s 5 x10-i' 4 x10-s

Bi207 5 2 x10" 2 xt0-8 6 x10-* 6 x10-8 Chierine (17). . Cl 36 5 4 x109 3 x 10-3 1 X10-s 8 x10'8
1 1 x101 2 x 10-8 5 x 10 ' '' 6 x10 1 2 x 10-' 2 x10-s 8 x 10"8 6 x10-s

Si 210 5 6 x10 * 1x10-s 2 x10-'8 4 x10-s C138 5 3 x10-6 1 x10-8 9 x 10'' 4 x10-*
I 6 x 10'' 1 x10-3 2 x 10-'' 4 x10-' 1 2 x 10'* 1 x to-8 7 x10-s 4 xIO *

83212 5 1x109 1 x10-8 3 x 10'* 4 x10-8 Chromium (24).. Cr 31 5 1 x10-s 5 x10 8 4 x10'F 2 x10-3
8 2 x10" 1 x10-8 7 x101 4 x10-* I 2 x101 5 x10-8 8 x101 2 x10-8

. . .,

- -
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APPENDit 8 APPENDIX 8

Concentretiens in Air end Water Above Notorei Sedgreved-Continued Concentretiens in Air and Weter Absve Naturel Sedground-Continued

(Sve footnotes on paga 2 0-t5 ) (See footnotes on page 20-15)

;.. ie , re,i. gl .. ie , ,.,,e ,8

z
H

6,eme,, (.,emi. av,. ,: 1.ete,ei C.iven i Conum , 2 Ceiven i Ceiven 2 nemen, (etemi. avm6er) isete,e ' Ceiven i Cerven 2 C.sumn i C.sven 2

Air Water Air Water Air Water Air Weter

t (pci/ml)(u i/mi)(pci/mi) (pci/al) t (pci/mi) (u i/ml)(pci/ml) (pci/ml) *cc
M

Cebelt (27). Ce 57 5 3 x 10 * 2 x 10-8 1 x10-F 5 x 10-* Fermium (100). .. Fm 254 5 6 xIO 8 4 x10-8 2 x101 1 x10-*
1 2x109 1 x10-8 6 x 10-' 4 x10-* 1 T X 10-* 4 x10-8 2 x10* 1 x10-*

Ce 58m 5 2 x10-s s x10-s 6 x 10" 3 x10-8 Fm 255 5 2 x10-8 1 xl0-s 6x10-" 3 x10-s 2-
| 9 x 10-* 6 x10-8 3 x104 2 x10-s 1 1 x10-8 1 x10-s 4 x10-# 3 x10-s Q

Ce 58 5 8x104 4 x 10-8 3 x101 1 x 10-* Fne 256 5 3 x10-8 3 x10-s 1x10-# 9 x10-F )
I 5 x10-s 3 x30-s 2 x104 9 x10-s i 2 x101 3 x10-s 6x10-" 9 x10-F 3

Ce e 5 3 x10-F 1 x10-s 1 x10-8 5 x10-s Flverine (9).. .. . F 18 5 5 x 10-* 2 x10-8 2 x10-7 8 x10-* Q
l 9 X 10 * 1 x10-s 3 x109e 3 x10-s i 3 x10-* 1x10-8 9 x101 5 x10-* g

Cr. e (29). - Cu 64 5 2 x 10-* 1 x10-8 7 x10-* 3 x10-* Gedelinium (64).... . . Gd 153 5 2 x10-F 6 x10-s 8 X10-* 2 x10-*
1 1x101 6 x10-s 4 x10-8 2 x10^* I 9 x10 8 6 x 10-8 3 x10-* 2 x10-* T

Curive (96).. Cm 242 5 1x10"* 7 x 10-8 4 x1048 2 x10-s Gd 159 5 5 x10-F 2 x 10-8 2 x10-8 8 x10-s O
y1 2 x 10"8 7 x10-'d 6x10-" 2 x10-s t 4 x10-7 2 x10-8 1 x10- a 8 x10-8 3

Cm 243 5 6 x 10 48 1 x 10-* 2 x 10-" 5 x 10-* Gallium (31).. . .. . . Ge 72 5 2 x10-F l x 10-8 8 x10* 4 x10-s .g
1 1 x10-5 7 x 10~* 3 x 10-" 2 x10-s a 2 x10-F 1 x10-8 6 x10* 4 X1O-s y

e Cm 244 5 9 x 10"8 2 x10-8 3 x10-" 7 x10-* 9 Germanium (32).. Ge 71 5 1 x10-s 5 x10-s 4 x104 2 x10-s Qi 1x10-# 8 x 10'* 3 x10"8 3 x 10-s $ 1 6 x10-* 5 x10-s 2 x10-7 2 x10-s*g
Cm 245 5 5 x1098 1 x 10 * 2 x 10'" 4 x10-* Geld (79)_.

b i 1 x lose 8 x 10-* 4 x10"8 3 X10-8 [
. . Av 196 5 1 X 10-* 5 x10-8 4 x10-' 2 x 10-8

I 6x10-F 4 x10-s 2 x101 1x10-*
Cm 246 5 5x10-" 1 x10* 2 x109s 4 x 10-* Au 198 5 3 x10-F 2 x10-s 1 x10 '* 5 x10-s qg

S 1 1 x10-M 8x10-8 4 x10-u 3 x10-s N I 2 x109 1x10-8 8 x10-8 5 x10-s _

Cm 247 5 5x10-" 1 x10-8 2 x10-" 4 x 10-8 Av 199 5 1 x to-* 5 x10-s 4 x10-8 2 x10-* O
I 1x10-m 6 x10-8 4 x 10-" 2 x 10-s 1 8x109 4 x10-s 3 x10-s 2 x 10 * 2

Cm 248 5 6 x 10-" 1 x10-s 2 x 10"* 4 x10-7 Hefnive (72)... .. Hf 181 5 4 x 10-* 2 x 10-8 1x104 7 x10-s
i 1X13-" 4 x10-8 4 x10"8 1 x 10-* I T x10-s 2 x10-s 3 x104 7 x10-8 M

Cm 249 5 1 x10-s 6 x10-8 4 x104 2 x10-8 Helmium (67).. . He 166 5 2 x10-7 9 x10' 7 x101 3 x10-s Q
l 1 x10-8 6 x10-8 4 x10-F 2 x10-s 1 2 X10-F 9 x 10-* 6 x 10-* 3 x10-s p

Cyspres36mi (66) Dy 165 5 3 x 10-* 1 x10-'8 9 X10-8 4 X 10-* Hydrogen (1). . H3 5 5 x10-8 1x10-' 2 x10-F 3 x 10-s -

| 2 x10-8 1 x10-8 7 x 10-* 4 x 10-* I 3 x 10--* 1 x10-8 2 x104 3 x10-8 2
Dy 166 5 2 x10-F 1 x10-8 8 x 10-* 4 x10-s sub 2 x10-s . . . . . . . . . . 4 x10-s ,,,,,,,,,, @

| 2 x104 1 x10-s 7 x101 4 x10-s ladium (49).. .. .... In 113m 5 4x10-* 4 X10-8 3 x10-7 1 x10-s H
Einsteinium (99L En 253 5 8x10-58 7 x10-8 3 x10-" 2 x10-s 1 7 x IO-* 4 x10-8 2 x109 1 x10-8 3 *

3 6 x 10-'8 7 x10-8 2 x10-" 2 x10-s In Il4e 5 1 x10-F 5x10 * 4 x 10-' 2 X10-8 MEs 254m 5 5x101 5 x10-* '8 x 109e 2 x10-s 1 2 x10-8 5 x 10 * 7X1O-" 2 X10-s Oi 6 x10-' 5x10-* 2 x10-# 2 x10-s In 115m 5 2 x 10-* 1 x10-8 8 x10-* 4 x 10-.
hEs 254 5 2 x 10-" 4 x10-8 6 x109s 1x10-8 8 2 x 10 '' 1x10-8 6 x 10 ~8 4 x 10 *

1 1 x10-8 4 x10-4 4 X 10-" 1 x10-s in 115 5 2 x104 3 x10-3 9 x104 9 x10-s q
d Es 255 5 5 x f 0-'8 8x10-* 2 x10-" 3 x10-s 1 3 x10-* 3 x10-s 1 x10" 9 x10-s _

2 1 4 x10-# 8 x10-4 1x10-" 3 x10-s ledine (53) . ... I 125 5 5 x10* 4 x10-8 8x10-" 2 x 10" O
$ Erbium (68) .. Er169 5 6 x10-F 3 x10-s 2 x10-8 9 x10-s 1 2 x10-F 6 x10-8 6 x 10-* 2 x 10" Z
o I 4 x109 3 x10-s 1 x10 -8 9 x10-s 1126 5 8 X10-' 5 x10-s 9 x10-" 3 x10-F
1 Er171 5 7 x10" 3 x10-s 2 x10-8 1 x 10-* I 3 x10" 3 x10-s 1 x 10-'' 9 x10-s
to 1 6 x104 3 x10-8 2 x10-* 1 x10-8 i T 29 5 2 x104 1 x10-s 2 x10-" 4 x10-*
M Europave (63). . Ev 152 5 4 x10-F 2 x 10-s 1 x10-8 6 x10-s I 7 x10-8 6x10-8 2 X10* 2 x10-*

(T/2 -9.2 hrs) l 3 x10-F 2 x10-8 1 x10-* 6 x10-s i 131 5 9 x IO-* 6 x10-8 1x10-" 3 x10-7
Ev 152 5 1 x10'8 2 x10-8 4 x10-8 8 x10-s i 3 x10" 2 x10-s 1 x10-8 6 x10-s
(T/2 =13 yrs) 1 2 x10-* 2 x10-s 6x10-# 8 x10-s i132 5 2 x10-F 2 x10-8 3 x10-' 8 x10-8
Ev 154 5 4 x10-* 6 x10-8 1x10-# 2 x10-s B 9 x 10-F 5x10-s 3 x10-s 2 x10-*

I 7 x10-* 6 x10-4 2 x10-# 2 x10-s i133 5 3 x10-s 2 x10-8 4 x10-" 1 x101
Em 155 5 9 x10-s 6 x10-s 3 x10-* 2 x10-* I 2 x10-7 1 X10-s 7 x10* 4 x10-8

7 X10-* 4 x 10-s 3 x10" 2 x10-8 1 134 5 5 x10" 4 X10-3 6 x10-* 2 x10-s6.
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
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APPENDIX 8 APPINDEM 8

Ceneensrations in Air end .eter Above Netwrol Sockground-Centinued Concentrations in Air end .eeer Abews Noterol Seekgrownd-Comiwwed

(See footnotes on page 20-15) (See footnotes on page 20-tS)

I i i | o
- tase I raie li Se,ie , ,e,,,,, >

,,,,,, , j c,,,,, , $sieme= (e..mi. num6er) i.e.e,e Co,ven , Ceio,, , C ,,,, 1 c,,,,, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , c,,,,, , c,,,,, ,i

i =A. ._ A. __A. ._ A. ._

t (pci/ml)(pci/mi{(pci/mi),(pci/ml) t ;(pci/ml)(pci/m1}(pci/ml?(pci/al).,, g
I r i

f 'q
Plvtonivan (94). Po 242 5 2 x10-ta Ix10-* 6 x 10 "* 5 X10% Menswm M Rv 97 5 2 xM * 1 xC 8x191 4 xg04

8 4 xic-" 9 y 10'* I wl012 3 xt0-s 8 2 x 10 * 1 x 10- s e xt0 e 3 > 10 8
Pv 243 5 2 x lC-* 1 x10-8 6 x 10 '* 3 x t0-8 Ru303 5 5 xt0' 2 x10-s 2 x 10 * 8 x10-s 2

I 2 x 10 '' I x 10 ' 8 8 x101 3 x t0-*
1 8xM' 2 x 10' 8 3 x10* 4 xto n Q'

Pw 244 5 } 2 x 10 "8 1 x 10-* 6 x 10"* 4 x10-e to 105 5 7 x 104 3 x 10-8 3x10-s 1x10' )
l 3 x 10 -'" 3 x 10''' 1 x1018 1 xt0-s

1 5 x101 3 x 10-8 2 x10 4 1 x10 * 3
Polonium (84) - ' Po 210 5 3xIO'" 2 x 10 ' 2 X 10-" 7x10-F Ru t06 5 e x10 8 4 x 10 ~* 3 x 101 E x10-8 g

? 2 x10- * 8 x 108 7 x1018 3 x10-s
1 6 x 10 * 3 x 10 ' 2 x10'M 1 x10--s g

Petessioni (19)- . K 42 5 2 x t0'' 9 x 10-8 7 x101 3 x10-e Somerive (42) Sm 147 5 7x10'" 2 x10 s 2 w 't a 6 x 10 s
i 1 x109 6x10-* 4 xIO* 2 x10-s

3 3 x 10 ' " 2 x 10~ 8 9 x 10-'8 7 x10-s T
Priseedymium (59) - Pr 142 5 2 X109 9 x10-* 7 xIO* 3 xIO-s

Sm 151 5 6x10e 1 x 10 8 2 x 10-' 4 xiO * O
I 2 x 10- F 9 x 10-* 5x10* 3 x10-s

1 1 x10-7 1 x 10 -3 5 XIO~' 4 x10-* 2
Pr 143 5 3 x109 1 x10-s 1 x 10 '' 5 x10-s 5m 153 5 5 x104 2 x 10's 2 x10 e 8 x10-s

7 2 X 801 I x lo-a 6 x 10 * 5 x10-s I 4 x e0" 2 x 10 -8 l x10 e 8 x10'8
Promethiens (41). Pm 147 5 6 x10-8 6 x t0-8 2 x 10 * 2 x 10 . 3

1 1 x109 6 xl0-s 3 x 10~' 2 xl0-* 5 5cendium (21) Se46 5 2xto-F i x 10-s 8 x 10 -' 4 x10-s O
h Pm 149 5 3 x10 'F 1 x10 a 1x101 4 x10-s $ 8 2 xfo ' 1 x30-s 8 xto * 4 x to-,

54 47 5 6 x104 3 x10-s 2 x10 a 9 x10-8
1 2 x109 1 x10-8 8x104 4 x10-s g;.,, g: a Sx10 F 9 via 8 2 x10-e 9 x10-8

ha m Pretoectinium (91). . Pe 230 9 2 x 10 '' 7 x10 8 6x10-" 2 x10 -a is se 48 5 2 x104 8 x et 6 x 10 * 3 x101 din 3 gx10'" 7 x10-s 3 x 10-" 2 x 10 ~ * "to # I x10" 8 x 10-* 3 x 10 4 3 x10-s
Pe 231 5 1 x 1018 3 x 10 -s 4 x10 '* 9 x109"

Selenium (34) 5 75 5 3 x 10 * 9 x 10-8 4 x10-e 3 x 10-* Qi 1xIO'M 8 x 10-* 4 x1018 2 x10-s
8 1 x109 8 x10-8 4 x 10 * 3 x 10 * 2Po 233 5 6 x109 4 x10-8 2 x t01 1 x10-8

Sill *en (14) . 51 al 5 6 x 10-* 3 x 40-8 2 x10 4 9 x 10'
8 2 x109 3 x10'8 6 x104 I x10-4 I I x 10~* 6 x10 s 3 x101 2 x 10-* >

Redive (88) Re223 5 2 x 10'' 2 x10-s 6 x10 -" 7 x109
Silver (471- - . As 105 5 6x10" 3 x10 -8 2 kl0 ' 1 x10-* Ol 2 x 10 "* I x 10 ' 8 x10"8 4 x 10 -e

# 8 x io-* 3 x 10-8 p x t0'' l x 10-8 )Re 224 5 5 x10'' 7 x10-s 2 x10'" 2 xt0-e
As 110m 5 2 x10-7 9 x 10 ' * 7 x 10 4 3 x 10- 8 -

I 7x10-" 2 x 10-* 2 x 10-" 5 x 10 '' i 1 x 10 '' 9 x 10 * 3 x109e 3 x10-s 2
Re 226 5 3 x 10'" 4 x10-F 3 x 10-'8 3 x10 i

# 3xt0'" 9 x10~* 2 x100s 3 x 10-s
Ag ill 5 3 x 10-' 1 x10-s y xgo-o 4 x10-s @

1 2 x104 1 x10 s 8 xIO* 4 x 10-s H
Re 228 5 7 x 10 ~" 8 x104 2 x10ns 3 x10-s

I 4 x 10-" 7 x 10~* * , '.o 8 3 x10-s Sodium (11). . Na 22 5 2 x104 1 x10'8 6 X IO-' 4 x10-s
I 9 x 10 -' 9 x 10'' 3 x 10-* 3 x10-8

Reden (86) . En220 5 3 x 109 x10'
......[ E' _ _

.

Na 24 5 t xm~* 6 x10 s 4 x10 e 2 x10 '
En 222 3 x 10 ...I....... 3 x iO ~'***

1 1 x10" 8 x 10^* 5 x 10 ' 3 x 10 ^ 8 0
Rhenive (75). Re 183 5 3 x101 2 x10'8 9 x 10-'' 6 x 10-'* 58ren88vne (38) - 5r 85m 5 4 x10-s 2x101 1 x 10-* 7 x 10 s

1 2 x10-F 8 x 10-8 5x101 3 x10-.
# 3 x 101 2 x 01 1 x10~e 7 x 30-8 q

Re 186 5 6 x10" 3 x10'8 2 x104 9 x10-s $r 85 5 2 x101 3 x 10 ' 8 8 x 10 ' 1 x 10' -

l 2 x109 1 x10~8 8 x10-' 5 x10-s I I x10" 5 x10-8 4 x IO ' 2 x 19 * O
Re 187 5 9 x 10 -8 7 x 10 -8 3 x104 3x10-8 Sr 89 5 3 xto a 3 x10 * 3 vl0~" 3 x 10 * 2

I 5x10 7 4 x10-s 2 x 10 * 2 x 10-,
1 4 x10 * 4 x IC ~* 1 xt0* 3 x 10 's

Re 184 5 4 x109 2 x10-8 1 x 10 ' 4 x10-s 4Sr 90 5 1 x10 5 x10-s 3 x 10~ " 3 x1094 3 x10 ,
4 2 x104 9 x 10-* 6 x10 I 5 x10* 1 x10-8 2 x 10 ~" 4 x10 s

E Khedium (45). . .. Rh103m 5 4 x 10 '8 4 x10" 3 x10~* 1 x10-s Sr 91 5 4 x 104 2 x10 8 2 x 10-* 7 x to-8g
1 6 x10-s 3 x10-' 2 x 10-* 1 x10-3 I 3 y10 * 1 xIO-s 9 x10 * 5 x10-s$ Rh 105 5 8 x104 4 x10 -8 3 x101 1 x10'* Sr 92 5 4 x104 2 xt0-8 2 xl0~' 7 x10-s

b 1 5x10" 3 x10-8 2 xl0* I xl0'*
1 3 x10 * 2 xto-s 1x10-e 6 xlcrs

h I?vbidive (37) . Rb 86 5 3 x104 2 x10 8 1 x101 7 x10 s Sewer ( )- 5 35 5 3 x10" 2 x10-s 9 x104 6 x10-s
80 1 7 x 10 * 7 x10-8 2 x10* 2 x10-s I 3 wl0" 8 x 10 ^ 8 9 x 104 3 x 10-*
d Rb 87 5 3 x10" 3 x10-s 2 XIO -* I x t0~* eM*lem - Ta182 5 4 x10 '' 1x101 8x10* 4 x10's

I 7x10-e 5 x10-8 2 x 10-' 2 x10'*
1 2 x10-' 1 x10'8 7x10** 4 X10-s*
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APPENDIX 8 , Solubne tS); Insoluble (1).
8 "Sub" means that values given are he submersion th

Concenwetiens in Air and Weer Above Neturei Seckgrownd-Centinued a semispherical enGnite cloud of airborne material.

(See footnotes on page 20-15) " aRese radon concentrations are appropri-
ate for protection from radon-222 combined
with its ahert-lived daughters. Alternatively, g

Table i Table 18 the value in Table I may be replaced by one-
, third (%) " working level." (A "wurking 3Olevet* 1s denned as any combination of abort. d

flement (etemic number) feetepe ' Colven 1 Column 2 Celven 1 Colven 2 o lived redon-222 daughters, polonium-218. -

* lead-214. bismuth-214 and e snlum-214. in h'one liter of air, without regant to the degree
Air Weeer Aar ' Weter g

j(pc1/mo,(u 1/mO(pc t/mi: (pci/mi)g " 'se%"n""; ***L**, Me'" **'s",'|';" e
c @I

~ particle energy.) The Table II value may be
; replaced by one-thirtieth (4) of a " working H

Z 65 $ 1x10'F 3 > 10 -S 4 x 10 '' 1 x 10'' Im1 ne limit on radon-222 concenWtous )
I 6 x 10 e 5 w 10 a 2 x 10 ' 2 x 10 '* II

Zn49m $ 4 >10~F 2 y 10 8 1 x 10 ~ * 7 x104 nual a erage. O
I 3 v 10 - 7 3 x 30 a 1 x10-s 6 x10-s _-

an 49 $ 7x10* 5 x10-8 2 x 10-F 2 x10'8 44. Fbr soluble mixtures of U-238. U-234 )
f 9 x 10'* $ x10-8 3 x 10 ' 2 x 10~ 8" and U-235 in air chemical toxicity may be the g

Zircen6vm (40) Zr 93 5 1 e 10 ~ F 2 x 10 8 4 x 10 '' 8 x 10 -* limiting factor.If the percent by wetsht (en- O
i 3 x 10 - F 2 A 30 ~8 I x 108 8 x30 * richment) of U-235 la less than 6, the con- Mcentration value for a 40-hour workweek,e

g Zr 95 5 1 w 10 7 2 v10~ 8 4 x to ' 6 x10-s Table L is 0.2 milligrams urantum per cubic .yy
- 1 3 x 10 8 2 x10-s ; xyo * 6 x10 -s meter M mir average. Fbr any en*hment, O2 x10-s the product of the average concentration and I4 x 10 '',K Zr 97 $ 1 v 10 * F 5 x 10 -*

3 x 10 2 x 10 -3 . 8 time of exposure 4tMng a 40-hour workweekI 9 x 10 8 3 > 10 . *w

$ shall not escoed 8x1H 8A Ct-hr/ml. Where
=g

tv Any sangle redienwclide _ Sub 1 x 10 * 3 x10-8,

r* sA is the spec 1Sc activity oIthe urantum in- 3-not listed ebeve with
E baled. The concentration value for Taule II isdecoy mede other then ' O.007 milligrams uranium per cubic meter of

ofphe emissie , e'
Speneseees.Assies $ air.The spec 1Sc activity for natural urantum

h is 6.77X I&' curtes per gram U. De spec 1Sc gand with radioectiv e
O' helf-hfe less then 2 settvity for other mixtures of U-238, U-235 q

*nd w234. u nonnown.e 11 k
3 xiG * 9 xiG-s i x iG -'' 3 xio-a QAnyNet.redie.ciide y3 p 2SA : 3.6 x 10-' curtes/ gram U t

et listed ebeve with SA= @.4W8 U OM34 M W
decey mode other then where E le the percentage by welght of U-235, )
elphe emission er expressed as percent. g
spenteneevs Assion

~,' Amended 37 t R 2 3319.
)'"d " O '* d I'*d ''

half-life greater then 2 ,

desi ut<J 40 i R 50704. gh..r.. t
Any single redienuclide 6 X10 u 4 x 10-F 2 x 10 -'8 3 xlo-s

**' Amended 40 i R 50704. q
not listed ebeve, which

t Amended 38 FR 29314- 3deceys by elphe emis-
$ Amended 39 t R 2546.J. sJesignated

sien er spenteneout

8883*" ! 40 i R 50704. 0
| | _
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PART 20 * STANDARDS FOR PRO 3ECTION AGAINST RADIATION

0|NOiF I() APPt NlilX 11 - 3. If anj of the conditions spec 18ed below
~

Nots in any case where the*e ta a mature in air o are met, the correspondtrg values spectSed
m ater of more thau one re.honuch.se. the hmitme va!u,.r below may be used in lieu of those spec 1 Sed
for purpomes of thin Apperella shoulel ! e hrmme d as in paragraph 2 abote.

follo*' he ident,1 y an 1 concentreo et each redinnu. a. If the identity of each radionuclide in
I If t the mixture is known but the concentrationrhoe m the muture are k n..a n. r %e bmilma valurs

-hould he derius u tone s I ht. r rn :nc. for r=ch rs of one or more of the radionuclides in the
* vtnomactide nt t he nusture, the r4tu, tet ecen t he.pantit s e tniature la not known, the concentration
g reeent m the en.sture an.1 the bmit othera t e catah 811mit for the mist'fre la the limit at c1 Sed
- 16she.1 in A ppenda 14 for the =1.ecihr r+1:onochdr w h"":In Appendix "B" for the radionuclide in the
g not in a rnitture l he surg of mrh tarwe* for all t he-

the suntare may not r mel "I ' .1 e ,*T mtIture hav!ng the lowest concentrationw. radkmudades uk
1 mit; or$ "unityTF.v aurts' If rettonu4tes L lt. and i are prewnt 'D b. If tre identity of each radionuclide in

in concentrations C., C o. an.1 C r. amt if the appbrihie " the mlature la not known, but it is known
M PC's, we \f g r . and \l Pr. ni \t I rc re s"
tivelv. then the ennrentr'stinne shah N hm %| e,e'it.at that certain radionuelldee spectned in Ap.a

the fullne me rr I shon-hip r si e. p,nggg ..B' are not present in the mixture-
g gg g

r._ c., e the lowest concentration limit spectfled inr

st Pr . %l l c . ; sg Pr , ' Appendix *B* for any radlonucIlde which la
,

*

-[ 2. If either the identity nr the concentratism of ant
not known to be absent from the mixture;
orO radumndide in the misture is not known, the Itmnmg

3 vtue* for petrive of Apiendin 11 Aan tv. -

y a. For purposes of Table 1. Col.1-6 x 10 's
a b. For purpos es cif Table I. Col 2-4 x 10 ' .

g c. For purpoacs of Table II. Col 1-2 x 10 **
d. For purposes of Table II, Col. 2-3 X 10-*

-
_. __s.

Tab:e I Table !!

c. Elemcot (atomic ownber) anJ twtore
Column 1 Column 2 Column 1 Column 2

Alr 4Cumt) a nter Air bComi) a ster
GCutul) 4( l 'ml)

If it is know n that Er 96, I 12A, I 116,1119,1131, e i 133,
tibae 11 onh l. I'b 214. Po li:1.AL;ti, ksr;3.1.a14
Ra 216, Ae T!?, Ha 2D, '' h JJo, Ps .31 T h ,31, TB-
not, Can 24% Cf 254 mud t m JM are not preacu ... . . . 9XtS4 3XIS4

5 if it is known that br 9% i t , I t281, i 119. tl 131. I 13J.
~

cg table 11 oe4 ), l'b 210. I o 1111. H e ?.3. Ita 2A i<a " ;n,I
og Pa 231 Th nat Cm W 4, Cf 254, anJ Fan nel are not

present . . . . . . . . . . . . . 6XIS 4 .. . 2X104
E Illt is known that Fr 9n. a 129, eI l'S. I 126. I l U, tahm 11
* eniy1, Pb 21ri, Rs 226, n'a 21R, Cm 24A as 1 Cl .54 are
g not preersit . . . . . . . - . . . . . . . . . . 2X10-8 6 X IS-'

If it is known that LI 129. t ble 11 only1. He 226. and Ra
23i nte not prement. .. . . . . . . . .. . 3X174 . IX1&*

If Ft ts known that a(.hsan ttlers and Sr 9n. I 129. Pb210, Ar 2B, Ha 2A ra 230 *u 241, and Lit 2.ul are not
present . . . . . . . ..... . . . . . . . . . . . 3 X IS-* lx tyie

if it na known that alpha #m :ters and Pb 21C Ac 227
,,

if it is known that a4 ha4tmtters and At 227 are not. . . . . . . . . . . . . - .
3 X 10 8' . . . l x 10-n , , ,km 2A nnd Pu 241 are rmt t resent. . .

If at ts known that Ac 227. Th *3n.- Fa 23'.- P a 23R. Pu..
3 x10-8 . . . . IX10 88 .. ..prenen t . . . . . . . . . . . . . . . . - . --

239. f*u 244. l'u 242, Pu 244, Cm .'4A Cf 44d a nd Cf 251
are nol preocat.. . . 3 A 1&-58 IXIy o , , , , ,

-
4 4. If a mixture of radionuclides consists of
2 uranium and its daughters in ore dust prior
o to chemical separation of the uranium from
# the ore, the values spectned below may be
[ used for uranium and Ita daughters through
0 radium-224,instead of thone from paragraphs

,
1,2 or 3 above.

I a. For purposes of Table L Col.1-1 s10 **
b act/ml gross alpha activity; or 6 X 10* aC1/
k m1 natural Uranium: or 75 micrograma per
N cubic meter of air natural uranium.

-E b. For purpones of Table II, Col.1-3 X 10.is
'- aC1/mi gross alpha activity; or 2 X 10 mpCl/
Q mi natural uranium; or 8 rniceograms per

cuble meter of air natural uranium.

S. For purprees of this elote, a radio.
nuclide may be considered as not present in
a mixture if (a) the ratto of the concentra.
tion of that radionucIlde in the mixture

u (Cs) to the concentration limit for that
8 radionuclide specified in Table II of A p.

pendia D UlfPCa) does not exceed he=

C Ca 1

(i.e. ypg;g) and (b) the sum of such
ratios for all the radionuclidea ecnaldered asN

not present in the m!xture does not exceed
'is

Ca Ca
_ (1 e. ]igpe; t ype; + + C).+
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION

Acernett C Material Nimeurfes Any e'pha emitting radionuclide,,,.('

not 1:sted above or mixtures ofi

Wateris! Microcurtes ""3""*N"'******"**** Spha emitters of unknown com.
100 position . 01Osmiu m-191 ... . . . . .A merict um 241 . . ....... ......... .01 Osmtum-193 .. . . . .

..........W
Antimony.122 300 Any radionuclide other than alpha. . . . . . . . . . . . . . . . . .

Pa11adi um.103 . .................. 100 emitting radionucindes, anot listedAnt imony.124 ........ . .......... 10, Palladium-109 -
Phosphorum_32 ...

..... 300 above or aniatures of beta emit.A ntimon y.125 _ ... . ... ....... . 10 10 ters of unknown composition... .1Arsenic.73 .. _ 100. . . . . . . . . . . Platinum.193 100Arsenic.74 10 . . . . . . . . . . . . . . . . .

Platin um-Ifs 3m .... ........... ... 100 Nors: For purposes of Il 20.203 and 20. 304...._..................

A rse nic.'l6 . . . . . . . . .. . .... . .. .. . 10
Platinum.193 300 where there la involved a enmbination of lao.A rae n ic.77 . .... . ... .. . . . . . . ... .. . 100 .......

Platinum- 197m ..... ..... ........ 100 topes in known amounta the limit for theBarium.121 10 Platinum.197 ....... 100 ) combination should be derleed as follows:. . . . . . . . . . . . . . . . . . . . .

%raum13 3 10

O. I [$ Determine, for each 1sotope in the combin .
Plutonium.239 ..... ,01Bartum.340 . Jo ston. the ratio between the quantity present. . . - - Polonium 210 .... - ..Bismuth.210 1 10 In the combination and the limit otherwisePotassium.4 2 ... . .... . -Bromine-82

Cadmium.109
.... 10 Preseod)mlum 142. 100 established for the spec 111o laotope when not..........

' Promethlaam 147
......... ... 100 8 in combination. The sum of such ratioo for10................... Praseody mium.143Cadmium 115m 14 10 all the laotopes in the combination may not, ..... ....__....

Cadmium l 15 .......... ..... . . . 100 Promethi u m.14 9 .. .. .. . .. . . .. .. 10 uCeed "1" OE. " unity % Example: Por pur.' Calcium-4 5 . . ..... .... .. . .. . .. .. . 10
I Radtu m-226 . ..... ...._ ._._... .01 poses of I 20 404. ?! a particular batch con..

Calci um.47 . .. . . .. _... 10
tains&,0.000 pot of AuM8 and $0.000 put

*
D "I*"'I" ********* g

Carbon.14 ........... .......... 100 of C it may siso indude not more thanhntum.188 .. 83 3s'ertum.141 100
Rhodmm.103m . ................. 100 300 pCat o. f 1 This hnut was dstermaned............ ........

Cerium 143 100 ** gogg..... ............... Rhodium-105Cert um.144 ... .. . . . .. . . .. . . . .. . . . 1 .. 300
lheoo yet se '', yo act c38, NCD1H ,Itubidi um.86 . ........ .... . .... 10Cesium.131 .................... 1,000

i.
Rubidium-87 _.. - 10 100.000 ocs 100.000 ocs 1.000 scaCest um - 13 4m ........ .. . ........ 100 Ruthenium.97 _ 100 The denominator in seah of the aboveCesium.13 4 . . .. . . . . .. .. ... ... .... 1 Ruthenium.103 _ 10Centum-135 10 rattoe was obtained by multiplying the figure. . . . . . . . . . . . . . . . . . . Ruthenium.105 10Cesl u m.138 ....... . . . . . 10 in the table by 1,000 as provided in i 20.304.
Ruthentum.106 .. 1

Cest.m.137 ...................._ 10 Samartum-15I
.

10Ch lori ne.36 . ... ... ... . ... .. ...... 10 Ekmarium-153 _ 100Chlorine-38 . _ .. . .. ....
.

10 ticandiam.46 10
Chromium-51 . 1.000 Scand2 um-47 100CobaJt.58m ... 10 Scandium.48
Cubalt.58 .. . 10 scientum.75 . ..

_ 10
10

Cobalt.60 .... . I 8:11 con-31 100
Copper.64 .... 100 E11ter.105 ... ........ - 10
Dysprosium.165 ..... ...... .. 10 Bdver.110m ... - 1
Dysprostum.166 100 stiver.118 ......... 100.................

Erbium.169 ___... ........... . 100 Strontium-85 _ 30
100 SodM m.24 . 10

Erblum.171 . . .......____.....
100 Strontium-89 .... 1Ecuropium-152 9 2 h-,,

N Europium 15213 yr 1
I*,

Strontium.90 _...
......

0.18 Europiu m.154 . . .......... ...... . 1 8 Strontium.91 10
g Europium-155 .......... 10 c- Strontium.92 10- . .........

u. Pluorthe-18 . ...... 1,000 E Sulphur.35 ........ 100'

Gadolmium.153 . . .. .. ....... 10g Gadolinium.159 ... ... .......... g Tantalum-182 ........ 10
100 Technetium 96 .. 10

Onlli u m .72 . . . . .. . . . . . . . .. ... .. . . 10 Technettum.97m .. _.. 100
Germanium.71 .................. 100 Technettum.97 ....... 100
Gold.198........................ 100 Technetium.99m ... 100
GMd.199...._................... 100 Technetium.99 ... _. .......... 10
Harnt um-181 .... .. ... _ _......... 10 Tellurtum.125m . 10
Hol mi um.166 ......... _ _ .... . ... . 100 Tellurtum.127m 10

| Ily drogen-3 . . ... .. .... ..... ... 1, 000 Tellurium.127 .... .. .. . ....... . 100
t I ndi um. 313m . .... .... . .. . ..... . 100 Tellurium.129m . . ...... ..... ... 10' I ndi u m.114 m . . . . .... . . ... ..... .. 10 Tell urt um.129 .. .. . .... . . . ... . .. . 100

Indium.115m . ................. 100 Tellurium 13 3 rn . .... . .... ....... 10
' Ind!um.115 . . . . . . . . . . . . . _ _ 10 Tell u rium.13 2 . . . .. ... . ._.. .. .... 10

Iodine.125 ...._..... ........... 1 Terblum.160 . . . . . . 10
Tudme.126 . .. . .. . . ........... I Thaih um-200 .. _ ....... ..... ..... 10t',

| Iodine.129 . __.......__... . .. 01 Thaihum-201 .. . .... _ 100
; todine 1J1 .. ...................

10 Th alli um-204 .. . . . . . . .. . _ _ .. . 100
1 Th a lit '.m-202 . .. . . ... ..

! lodine.132 _. ...................

**111orium (natural)t_ _.... 100
10

Imit ne.133
| fodine.134 _ . . . . . . . . . _ . . . . . . . .

t
>

. . . . - . . . . . . . . . . 10 Thu tt um- 170 ..... . .. . . ..... . .... 10
'

lodine.135 ..........._ ......... 10 Chullum.171 . . . . . . . . . . . . . . . . . 10
i Iridium.192 ..... . . . . . . . . . . . . . .

100 Tin-125 _..... __.... ........... 10

*
10 Tin-113 .... . . ....__ ..... 10

{ tradium.194 .. ...... ...........
100 Tu ng st en 181 . . . .. .. ... ......... 10i fron.55........__..............

[ Iron.59 .... ............... . 10 Tuleten 185 . . . . . . . ..........
100

10
Krypton.85 100 runoten-187i .....................

', K ry p ton -87 . . . . . . . . . .. . . . _ _ _ _ _ . IO Uranium (natural)e_................... 100U
12nt han um.140 . ... .-~ . . . . ..... 10 l' r a m u m.23 3 . . . .. . . .. _ _ .. . . . . . . . .01
1.u teti u m. 8 77 . . . . . _ .. . . . .. .... 100 l'ractum.234-Uranium-235 ...... .01
Manganee.e.52 . . . .. ... . . . ..._ to Vanadium.4a ........ _ 10
Manganese.54 ...... ........... 10 Xenon 13!m __..... ...... ... 1. 000 I
Manga nese.56 . _ _ . .. . . . . . ... . ._ . 10 Xenon.133 .. ............. .. 100 i

Mercu ry. L97m . . .. .. . . . . . _ . .. 100 X e non.135 . . . . . . .. . . . . . . . .. . .. . . 100 '

Mercury.197 . .. ... . _ _ .. .. ... .... 300 Y tterblum.175
Merc u ry.203 . . . _ _ .... .. . ......... 30 Yt trium.90 .. . .........._..._. 100
Molybdenum.99 .. ....... ..__. 100 Y tt rium-91 . .. .. .... ........... .......

10
10

Neod yint u m.147 .. .. . . . . .. .... . . 100 Ytt ri u m-9 2 . . . . . . . . . .. . .. . . .. ........... 300
Neod) mlum.149 . .. ... .. . .. .. . .. 300 Y t t rt u m. 9 3 . . . .. .. .. . . . . . .. . . . . .. 100
Nickel.59 . .. ......... ......... 100 Zinc.65 10 * Based on alpha disintegration rate of
N tc h et .6.1 . . . . . . . . . . .. . . . . . . . 10 Zi nc .69m . .. . . . .. . . . . . . .. . . . . .____.......-...........100 Th-232.'th-230 and their daughter products.
N ic k el-6 5 _ . . . ... . , . . . . . . . . . . . . . . 100 Zinc-69 ......... ....... __.... 1.000 8 Basea on alphs disintegration rata Of
N uibmm-93m . ... .. ... .. . . . . .. . 10 Zirconium-93 . . .... ...... .... 10 U.238, U-234, and U-235.

*

Niobt u m-97 . . ..... .. ._ ... ... _. ...... ....
10 Ettconiu m.95 . . . ... .. . . . ... ._. ... 10 Amended 36 F R 16898.Niobium.95
30 Zirconl um-97 . . _. _ _ _ .. .. . . ... . . 10 * * Amended 39 F R 23990.

Osmium.188 t Amended 38 FR 29314

\
..... _... ........ 10

v
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PART 20 * STANDARDS FOR PROTECTION AGAINST.RADI ATION

O
Appendam O

UNITED STATES NUCLE AR REGULATORY COMMISSION

INSPECTION AND ENFORCEMENT REG 40NAL OFFICES

Teiepnone

Region Addr ess
Nights and

Daytime N iedays

i
Re enn i USNRC

Connecticut, Deta*are, District of Co- Of fwe of Inspection and
lumO6a, Maine, Maryland, Massachu- E nf orcement (215)337 1150 (215) 337-650
setts, New Hampshire, New Jersey. 6 3 ' Park Avenue
New Yor k, Pennsylvania, Rhode Is- Kong of Prusses, Pa. 19406
land, and Ver mont

a

11
R non II, USNRC * *
Of ice of inspeWon and

Alabarr :. Florida, Georgia, Kentucky. * ' ' ' 'g'g h et St.. N.W."Massissippe, North Carohna Panama yjCanal Zone. Puerto Rico, iouth Suite 12 ! F eCaroima, Tennessee, verpala. Virgin Atianta, Ga. 30303 -

Islands, and West Virginia

111
Region lit, USN RC
Of fice of Inspection and

titinoes. Indiana, towa, Muh69an, Mena*- E nf or cement (312) 858-2660 (312)858-2660
sota, Missoue t, Ohio, and Wisc.onsm 799 Roosevelt Road

Glen Eltyn, III. 60137

Re son IV, USNRC
Of fece of teacettson andArkansas, Co'<>ra do, Idaho, Kansas,

L ouisiana, Montana. Nebe aska, New 611"'R'y : n P' tera Drive (817) 334 2841 (887) 334 2841
I OC" "1

Menno North Dakota, Oklahoma,
South bakota, Tewas, Utah, and suite l~ t o

Arlingt o".,1 * m as 7 6 012
Wyoming

v Re ion V USNRC
Of fme or insnction and

Alaska, Arirona, Cal 4fornia, Hawaits Enforcemeni
Nevada, Oregon. Washengton, and U.S. 1990 N. Catsf c'enia Blvd. .(415) 486 3141 (415)486'3141
territories and ponessions in the Suite 20 e
Pac 6f c Walnut Creeis. Cahf.i

94596

'' 'O FR 42057

' Amendad 41 1 R 5 5 M 51.

.

.

O
May 20,1977 2 0-18



November 1975
U.S. NUCLEAR REGULATCRY CSMMISil:N R vision 1

O REGULATORY GU:DE
OFFICE OF STANDARDS DEVELOPMENT

REG'JLATORY GUIDE 8.13
1

INSTRUCTION CONCERNING PRENATAL RADIATION EXPOSURE I

! |

A. INTRODUCTION than an adult, particularly during the first three months |

|~ after conception, when a woman may not be aware that
Section 19.12 of 10 CFR Part 19 states that all she is pregnant, the National Council on Radiation

individuals working in or frequenting any portion of a Protection and Measurements (NCRP) recommended in
restricted must be instructed in the health protec- its Report No. 39 that special precau*. ions be taken to-

e

tion probse.. associated with exposure to radioactive limit exposure when an occupationally exposed woman
materials or relation. This guide describes the instruc. could be pregnant.
tion that should be provided concerning biological risks
to embryos or fetuses resulting from prenatal exposure.* C. REGULATORY POSITION

Instruction to workers performed under Q 19.12
B. DISCUSSION should be given prior to assignment to work in a

restricted area. In providing instruction about health
Since the Law of Bergom.e and Tribondeau was protection problems associated with radiation exposure,published m 1906* * it has been known that the female workers and those who may supervise or work

sensitivity of cells to radiation damage is related to their with them should be given specific instruction about
i

| reproductive activity and inversely related to their prenatal exposure risks to the developing embryo and'

n degree of differentiation. It follows that children could fetus.

( ") be expected to be more radiosensitive than adults,
'

fetuses more radiosensitive than children, and embryos The instruction should ensure that the employees
even more radiosensitive. understand:

1. That the NCRP has recommended that, during,

| This principle has long been a factor in the the entire gestation period, the maximum permissible
! development of radiation exposure standards. Section dose equivalent to the fetus from occupational exposu e

20.104 of 10 CFR Part 20 places different limits on of the expectant mother should not exceed 0.5 rem and
minors than on adult workers. Specifically, it limits

; anyone under the age of 18 to exposures not exceeding 2. The reasons for this recommendation.
10% of the limits for adult workers. Ilowever, 20.104

,

| does not relate to embryos or fetuses. The instruction should include the information ;

| provided in the Appendix to this guide. It should be ;

A special situation arises when an occupationally presented to the employee, her supervisors, and her.

exposed woman is pregnant. Exposure of the abdomen co-workers both orally and in written form. Each1-

of such a worker to penetrating radiation from either individual should be given an opportunity to ask
external or internal sources would also involve exposure questions, and each individual should be asked to
of the embryo or fetus. Because a number of studies acknowledge in writing that the instruction has been,

have indicated that the embryo or fetus is more sensitive received.

* This revision of the guide indudes minor chances of a D. IMPLEMENTATION
clarifying n.iture incorporated as a result of public comments.
No substantne c hanges have tren made.

'Comptes RenJus des Seances de l'Academie des Saences. Vof. The purpose of this section is to provide informa-
143, pp. 983-985,1906. tion to licensees regarding the use of tlu,s guide.

.
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Except in those cases in which the licensee chooses frequenting any portion of a restricted area, and those -

to propose an alternative method for complying with the who may supervise or work with such etnpiayees,
portion of the Conunission's regulations previously concerning the health protection problems associated

scified. the methods described herein should be used with pienatal radi.ition exposure.
.mmediately to instruct female employees workingin or

I
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APPENDIX TO REGULATORY GUIDE 8.13

*
POSSIBLE HEALTH RISKS TO CHILDREN OF WOMEN

WHO ARE EXPOSED TO RADIATION DURING P'4EGNANCY
_

Some recent studies have shown that the risk of All Nuclear Regulatory Commission licensees are
'"leukemia and other cancers in children increases if the now required * to inform all individuals who work in a

mother is exposed to a significant amount of radiation restricted area of the health protection problems asso-
'

during pregnancy. According to a report by the National ciated with radiation exposure.This instruction would in --

Academy of Sciences, the incidence of leukemia among many cases include information on the possible risks to
children frorr birth to 10 yens of age in tha United unborn babies. The regulations also state " that
States could ase from 3.7 cases in 10,000 children to 5.6 licensees should keep radiation exposures as low as is _

cases in 10.000 children if the children were exposed to reasonably achievable. According to the National
I rem of radiation before birth (a " rem"is a measure of Council on Radiation Protection and Measurements,

_

radiation). The Academy has also estimated that an vigorous efforts should be made to keep the radiation
equal number of other types of cancers could result esposure of an embm or fetus at the verv lowest
from this level of radiation. Although other scientific practicable level during .ne entire period of pregnancy.
sturnes have shown a much smaller effect from radiation,
the Nuclear Regulato., Commission wants women em- Thus it is the responsibility of your employer to
ployees of its licensees to be aware of any possible risk take all practicable steps to reduce your radiation
so that the women can take steps they think appropriate exposure. Then it is your responsibility to decide

_

"

to protect their offspring. whether the exposure you are receiving is sufficiently
low to protect your unborn child. The advice of your

-

As an employee of a Nuclear Regulatory Commis. employer's health physicist or radiation protection
sion licensee, you may be exposed to more radiation officer should be obtained to determine whether radia-
than the general public. Ilowever, the Nuelcar Regula. tira levels in your working areas are high enough that a *

tory Commission has estf 9shed a basic exposure limit baby could receive 0.5 rem or more before birth. If so,
for all occ'ipationally exposed adults of 1.25 rems per the alternativ rhat you might want to consider are:
calendar quarter, or 5 rems per year. No clinical evidence
of harm would be expected in an adult working within (a) If you are now pregnant or expect to be soon, E
these levels for a lifetime. !!ecause the risks of undesir. you could decide not to accept or continue assignments 3

able effects may be peater for young people, individuals in these areas. -

under 18 years of age are pennitted to be exposed to
only 10 percent of the adult occupational limits. (This (b) You could reduce your exposure, where possi. E,

lower limit is also applied to members of Ge general ble, by decreasing the amount of time you spend in the
public.) radiation area, increasing your distance from the radia.

tion source, and using shielding.
'

The scientific organization called the National
Council on Radiation Protection and Measurements has (c) If you do become pregnant, you could ask your,

recommended that because unborn babies may be more employer to reassign you to areas involvingless exposure
ser.:itive to radiation than adults, their radiation dose as to radiation. If this is not possible, you might consider
a result of occupational exposure of the mother should a
not exceed 0.5 rent Other scientific groups. including
the International Cor.imission on Radiation Protection. * ny Tde 10,I'm 19 0f ddWe of I'e&ral Regulations.
have also sitessed the need to keep radiation doses to =

unborn children as low - reasonably achievable. "In Title to, E art 20.

-

O :
_
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! caving your job. If you decide to take such steps, do so %eussion of Radiation
without delay. The unborn child is most sensitive to
radiation during the first three months of your preg- D ** unt of radiation an individual reccives is -

called the , do se, and is measured m ' rems. , The"*"* e,erage individual in the United States accumulates a '

(d) You could delay h,ning children until you are dose of one rem from natural sources every 12 years. "

no longer working in an area wl.ere the radiation dose to The dose from natural radiation is higher in some states,

your unborn baby could exceed 0.5 rem. swh as Mrado, %mning, arid South Dakota, pri-
marily because of cosmis radiation. There the a'verage

,

You may also, of course, choose to: individual gets one tem every 8 years.

. Natural background radiation Icvels are also much(c.) Continue working in the higher radiati 1 areas.
but with full awarene,s that you are doing so at some higher in certain local areas. A dose of one rem may be -

smallincreased risk for your unborn child. received ir. some areas on the beach at Guarapari, Brazil, .

in only about 9 days, and some people in Kerala, India,
get a dose of one tem every 5 months.

The following facts should be noted to help you make a
decision'. Many peop!: receive dditional radiation for med.- -

cal reasons. In 1970, an estimated 212 million X-ray
examinations were performed in the United States. The

1. The first three months of pregnancy are the estimated average surface skin dose from one radio.

most important, so you should make your decision ST3P ne cyst Lay is 1027 rem. W estimated aserage
_

i *

;g , surface skin dose per abdom. mal X. ray is 0.62 rem.* -

y
-

2. In most cases of occupational exposure, the Radiation can also be receised from natural sources
such s r ek or brick structures, from consumer prod-actual dose received by the unborn baby isless than the

dose received by the mother because some of the dose is ucts such as teleusion and glow.in.the-dark watches, j
and fiom air wavel. The possible annual dose fromabsorbed by the mother's body.
working 8 hon. a day near a granite wall at the !!edcap

3. At the present occupational exposure limit, the Stand in Grand Central Station, New York City,is 0.2
actual risk to the unborn baby is small, bs experts rem, and the average annual dose in the United States
disagree on the exact amount of risk. from TV, consumer products, and air travel is 0.0026

rem.

4. There is no need to be concemed about sterility
or loss of your ability to bear children. The radiation Radiation, like many things, can be harmful. A large
dose required to produce such effects is more than 100 dose to the whole body (such as 600 rems in one day) .

_

times larger than the Nuclear Regulatory Commission's w uld probably cause death in about 30 days, but such
dose limits for adults. large doses result only from rare accidents. Control of

exposure to radiation is based on the assumption that _'
5. Even if you work in an aica where you receise any exposure, no m tter how small, involves some risk. ;

only 0.5 rem per three-month period, in nine months The occupational exposure imits are set so low, how- -

you could receive 1.5 rems, and the unborn baby could ever, that medical ev.dcace gathered over the past 50

receive more than 0.5 rem, the full-tenn limit sugested years indicates no chmc dly observable mjuries to mdi. _

by the NCRP. Therefore,if you decide to restrict your viduals due to radiation exposures when the established
,

unborn baby's exposure as recommended by the NCRP, radiation hmits are not exceeded.This was true even for -

be aware that the 0.5 sem hmit to the unborn baby exp sures received under the early occupational ex-

applies to the full nine month pregnancy. p sure limits, which were many times higher than the -

present lindts. Thus the risk to individuals at the
occupational exposure levels is considered to be very

. Iow, flowever,it is impossible to say that the risk is zero.The remainder of this document contains a brief
explanation of radiation and its effects on humans. As To decrease the risk still further, licensees are expected

-

you will see, some raliation is present everywhere and to keep actual exposures as far below the limits as is
on@ & &the levels of radiation most employees of Nuclear

Regulatory Commission licensees receive are not much -

larger than these natural levels. llecause the radiation
levels in the facility where you will be working are *"P''-Relen Reimn: LRay Lyosure Study tXES) Revised
te9uired bY law to be keIit 9uite low, there is not banian, or N and im cencocany synmcant W

iebruar) 4.1975, l'.S. Departrnent of llealth Education, ,

considered to be a significant health risk to individual and Weliare, Public ilealth Servwe, i ederal Drug Admisustra- 3

adult employees. non, Hecau of Radwlopcalllealth.
_

s
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The current exposure limits for people working with Summary
radiatior= have been developed and carefully reviewed by
nationally and internatanally recognized groups of Occupational exposures to radiation are belug kept
scientists. It must be remembered, nowever, that these low. liowever, qualified scientists have recommended
limits are for aduPs. Special consideration is appropriate that the radiation dose to an embryo or fetus as a result
when the individual being exposed is, or may be, an of occupational exposure of the expectant mother
expec' ant mother, because the exposure of an unborn should not exceed 0.5 rem bcause of possible increased
child may also be involved. risk of childhood leuker6 and cancer. Since this 0.5

rem is lower shar. ne <'ose generally permitted to adult
Prenatal lrradiation w rkers, women n.:.y want to take special actions to

avoid receiving higher exposures, just as they might stop
The prediction that an unborn child would be more smoling during pregnaacy or might climb stairs more

sensitive to radiation than an adult is suIposted by carefully to reduce possible nsks to their unborn.

'hildrec'-

observations for relatively large doses. Large doses
ddivered before birth aber both physica! deselopment
and behavior in experimenta!!y exposed ammals. A Bibliography~

report of the National Academy of Sciena s states that
short tenn doses in the ranpc of 10 to 20 rems cause 1. Donald G. Pinarello and Richard I.. Witcofski,
subtle thanges in the nerve cells of unborn and infant Basic Radiation Biology, Philadelphia: Lea and
rats. The report aLo states, howeser, tha' no radiation Febi/cr,1967.
induced char.ges in development have been demon.
strated to result in expenmental ammals from doses up 2. * National Academy of Sciences -- National Research
to about I rem per day extended oser a large part of the Council, The Effects on Popidations of Exposure to
period before birth. Iow 1.crcis of loni:im: Radi: tion, Washington,

D.C., November 1972.
The National AcaJemy of Sci <nces aho noted that:

do<cs of 25 to 50 rems to a pregnant hunun may cause 3. National Council on Radiation Protection and Mea.
growth disturbances in her oftspring. Sush doses sub. surements, Basic Radiation Protection Oilcria,

-

stantially. exceed, of course, the maximum permissible NRCP lteport No. 39, Washington, D.C., January
occupational exposure hmits. 15,1971.

Concern about prenatal exposure (i.e.. exposure of a 4 United Nations, lonicing Radiation: 1. crc /s and
child while in its mother's uterns) at the permissihie Effects. 2 vol., Reports of the United Nations
occupational lesels h primarily based on the possibahty Scientific Committee on the Effects of Atomic
that caraer (especially leukemia) may deulop during the RaJiation, Report No. A/8725, United Nations,
first 10 years of the child's I;te. .beral studies base been New York,1972.
performed to esaluate this risk. One study imohed the
fo!!owup of 77,000 children expmed to radution hetme 5. U.S. Atomic Energy Commission, Division of Tech.
birth (because of diagnostic abJominal X-rays made for nical Information, Understandmg the Atom Series:
rnedical purposes during their mother's prernanty).
Another study imohed the followup of 20.000 such Atoms.Naturc and Man
chilJren. In addition. 1292 cluidien who received-

prenatal expowre duung the bombmp ofIliro>hima and
The Gcnctic Effccts ofRadiationNagr.aki were studied. Although contraje tory results

, have been obtained, most of the evidence suegests a 7hc NaturalRadiation Environment
relaticw. hip between prenatal exposure and an increased
:Lk of childhood cancer. Your Body and Radiation
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1910.96-lONIZING RADIATION

(a) Definitions applicable to this section. mass of the tissue. One rad is the dose cor-,

responding to the absorption of 100 ergs per
(1) " Radiation" includes alpha rays, beta gram of tissue (1 millirad (mrad) = 0.001
rays, gamma rays, X-rays, neutrons, high. rad).

- speed electrons, high-speed protons, and
other atomic particles; but such term does (7) " Rem" means a measure of the dose ofnot include sound or radio waves, or visible any ionizing radiation to body tissue in
light, or infrared or ultraviolet light. terms ofits estimated biological effect rela-

tive to a dose of I roentgen (r) of X-rays
(2) " Radioactive material" means any (1 millirem (mrem) =0.001 rem). The rela-material which emits, by spontaneous nu. tion of the rem to other dose units depends
clear disintegration, corpuscular or elec- upon the biological effect under considera-
tromagnetic emanations. tion and upon the conditions for irradiation.

Each of the following is considered to be
(3)" Restricted area" means any area access equivalent to a dose of 1 rem:
to which is controlled by the employer for

O- purposes of protection of individuals from (i) A dose of 1 (r) due to X- or gamma
exposure to radiation or radioactive mate. radiation;
rials.

(ii) A dose of 1 rad due to X , gamma, or
(4) " Unrestricted area" means any area
access to which is not controlled by the
employer for purposes of protection of (iii) A dose of 0.1 rad due to neutrons or
individuals from exposure to radiation or high energy protons;
radioactive materials. '

(iv) A dose 'of 0.05 rad due to particles
heavier than protons and with sufficient(5) " Dose" means the quantity of ionizm.g

radiation absorbed, per umt of mass, by the errgy to reach the lens of the eye;
-

body or by any portion of the body. When (v) If it is more convenient to measurethe provisions in this section specify a dose the neutron flux, or equivalent, than to
-

during a period of time, the dose is the total a

determine the neutron dose in rads, asquantity of radiation absorbed, per unit of provided in subdivision (iii) of this sub-mass, by the body or by any portion of the paragraph, I rem of neutron radiation.

body during such period of time.Several dif- may, for purposes of the provisions in this
ferent units of dose are in current use. section be assumed to be equivalent to
Definitions of units used in this section are 14 million neutrons per square centime-set forth in subparagraphs (6) and (7) of this ter incident upon the body; or, i' thereparagraph.

is sufficient information to estimate with
reasonable accuracy the approximate dis-

(6) " Rad" means a measure of the dose of tribution. in energy of the neutrons, the
any ionizing radiation to body tissues in incident number of neutrons per square
terms of the energy absorbed per unit of centimeter equivalent to I rem may be

estimated from Table G-17:
1910.9r>(a)(7)(v) 152



OCCUPATIONAL SAFI"IT AND IIEALTII 1910.96(a)(8)

STANDARDS AND INTERPRETATIONS

Tant.z O-17-NEUTRON Flux Dose EQUIVALENTS whole body greater than those permitted
__

under subparagraph (1) of this paragraph,
Neutron Number of Average fl'4x 80 IOUR ""-
energy neutrons per to deliver
(million srauare centimeter 100 millirem (i) During any calendar quat ,er the dose
electron utvalent to a in 40 hours

volts (Mev)) eOose of I rem (neu'rons/cm3 to the whole body shall not exceed 3 rems;
(neutrons /cmi) pei se - ) and

Thermal.... . 970 X los 67C' (ii) The dose to the whole body, when
0.0W1....--.. . 720 X 10' 500 added to the ac umulated occupational -

h.k:.~.:::::"..:
dose to the whole body, shall not exceed

0.1........... . 120 X 108 80 5 (N-18) rerns, where "N" equals the
0.5....... ...... 43 X 108 30 individual's age in years at his last birth-

-
1.0.............. 26 x 108 14
2.5.... ......... m X 108 20 (jay; anig
5.0.......... 26 X 105 18

(5-------- 3jyj$ }} (iii) The employer maintains adequate
10't''50::::: .: it X los to past and current exposure records whicho

show that the addition of such a dose will
not cause the individual to exceed the

(8) For determining exposures to X- or amount authorized in this subparagraph.
gamma rays up to 3 Mev., the dose limits As used in this su', paragraph, " dose to
specified in this section may be assumed to the whole body" shall be deemed :9
he equivalent to the " air dose." For the pur- include any dose to the whole body,go , id,
pose of this section " air dose" means that active bloodforming organs, head and
the dose is measured by a properly cali- trunk, or lens of the eye.
hrated appropriate in trument in air at or
near the body surface in the region of the r ) No employer shall permit any employee
highest dosage rate. s.ho is under 18 years of age to receive in

any period of one calendar quarter a dose
(b) Exposure of individuals to radiation in in excess of 10 percent of the limits specified
restricted areas. in Table G-18.

(1) Except as provided in subparagraph (2) (4)" Calendar quarter" means any 3. month
of this paragraph, no employer shall period determined as follows:
possess, use, or transfer sources of ionizing
radiation in such a manner as to cause any
individual in a restricted area to receive in (i) The first period of any year may begin
any period of one calendar quarter from on any date in January: Provided, That
sources in the employer's possession or con- the second, third, and fourth periods ,

trol a dose in excess of the limits specified accordingly beh on the same date in
in Table G-18: A pril,J uly, and Octouer, respectively, and

that the fourth period extends into
TABLE O-18 January of the succeeding year,if neces- -

Rems sary to complete a 3-month quarter. Dur-
per ing the first year of use of this method

calendar of determination, the first period for that
quader year shall also include any additional

Whole body: IIead and trunk; active clays in January preceding the starting
b'ood-fctming organs; lens of eyes; date for the first period; or
or gon ads _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1%

IInnds and forearms; feet and ankles 18h (ii) The first period in a calendar year of
Skin of whole body _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 71a 13 complete, consecutive calendar weeks;

the secor.u ueriod in a calendar year of
(2) An employer may permit an individual 13 complete consecutive weeks; the third g
in a restricted area to receive doses to the period in a calendar year of 13 complete,

153 19 to.9s(b)(4)(ii)
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ST4NDARDS AND INTERPRETATIONS

consecutive calendar weeks; the fourth exposure is greater than 40, the limits
period in a calendar year of 13 complete, specified in the table shall be decreased

,

consecutive calendar weeks. If at the end proportionately.
of a calendar year there are any days not

_.

falling within a complete calendar week (2) No employer shall possess, use, or ~

of that year, such days shall be included transfer radioactive material in such a
within the last complete calendar week manner as to cause any individual within
of that year. If at the beginning of any a restricted area, who is under 18 years of
calendar year there are days not falling age, to be exposed to airborne radioactive
within a complete calendar week of that material in an average concentration in-

year, such days shall be included within excess of the limits specified in Table II of
the last complete calendar week of the Appendix B to l0 CFR Part 20. For purposes

' previous year; or of this subparagraph, concentrations may,

be averaged over periods not greater than
(iii) The four periods in a calendar year 1 week.
may consist of the first 14 complete, cca-
secutive calendar weeks; the next 12 com- (3) " Exposed" as used in this paragraph
plete, consecutive calendar weeks, the means that the individual is present in an
next 14 complete, consecutive calendar airborne concentration. No allowance shall
weeks, and the last 12 complete,censecu- he made for the use of protective clothing
tive calendar weeks. If at the end of a or equipment, or particle size.
calendar year there are any days not fall-
ing within a complete calendar week of (d) Precautionary procedures and personal
that year, such days shall be included (for

**"II*'.'"9-purposes of this section) within the last

O complete calendar week of the year. If at (1) Every employer shall make su-h surveys -

the beginning of any calendar year there as may be necessary for him to comply withare days not falhng withm a complete the provisions in this section. " Survey" -

calendar week of that year, such days means an evaluation of the radiationshall be included (for purposes of this see- hazards incident to the production, use,
-tion) within the last complete week of the release, disposal,or presence of radioactive,

previous year. materials or other sources of radiation
under a specific set of conditions. When

(5) No employer shall change the method appropriate, such evaluation includes a
used by him to determine calendar quarters physical survey of the location of materials
except at the beginning of a calendar year. and equipment. and measurements oflevels

of radiation or concentrations of radioactive
(c) Exposure to airborne radioactive material. material present.

(2) Every employer shall supply appropriate -

(1) No employer shall possess, use or trans- personnel monitoring equipment, such as
port radioactive materialin such a manner fil'n badges, pocket chambers, pocket
as to cause any employee, within a re- dosimeters, or film rings, to, and shall*

stricted area, to be exposed to airborne require the use of such equipment by:
rwlioactive material in an average
concentration in excess of the limits (i) Each employee who enters a restricted
specified in Table 1 of Appendix B to 10 CFR area under such circumstances that hePart 20. The limits given in Table 1 are for receives, or is likely to receive, a dose in
exposure to the concentrations specified for any calendar quarter in excess of 25 per- -

40 hours in any workweek of 7 consecutive cent of the applicable value specified in
days. In any such period where the number paragraph (b)(1) of this section; andof hours of exposure is less than 40, the ;

limits specified in the table may bo
increased proportionately. In any 'such (ii) Each employee under 18 years of age0 period where the number of hours of who enters a restricted area under such

1910.96(d)(2)(ii) 154
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OCCUPATIONAL SAFETY AND IIEALTII 1910.96(d)(2)(ll)

STANDARDS AND INTERPRETATIONS

circumstances that he receives', or is RADIATION SYMBOL
likely to receive, a dose in any calendar 1. Cross hatched area is to be magentaquarter in excess of 5 percent of the
applicable value specified in paragraph or purple.
(b)(1) of this section; and 2. Background is to be yellow..-

60(iii) Each employee who enters a high
radiation a~"t.

(3) As used in this section:
.

60(i) " Personnel monitoring equipment"
means devices designed to be worn or car- '

ried by an individual for the purpose of
measuring the dose received (e.g., film
badges, pocket chambers, pocket dosime- ,

ters, film rings, etc.);

(ii) " Radiation area" means any area,
accessible to personnel, in which there
exists radiation at such levels that a
major portion of the body couhl receive
in any 1 hour a dose in excess of 5 mil-
lirem,or in any 5 consecutive days a dose
in excess of 100 millirem; and / ' A

4-> &
(iii) "lligh radiation area" means any Alt 4-- 2 W

l in whicharea, accessible to personne SA >
there exists radiation at suel evels that
a major portion of the bo$ y couhl receive FIcuar G-10l
in any one hour a dose in excess of 100
millirem.

(e) Caution signs, labels, and signals.
(2) Radiation area. Each radiation area shall
be conspicuously posted with a sign or signs

(1) General. bearing the radiation caution symbol
described in subparagraph (1) of this para-

(i) Symbols prescribed by this paragraph graph and the words:
shall use the conventional radiation cau-
tion colors (magenta or purple on yellow CAUTION
background). The symbol prescribed by RMMTION Am
this paragraph is the conventional three-

,

-

bladed design: (3) >;igh radiation area.

p rech high radiation area shall be con-
(ii) In addition to the contents of signs e p.caously posted with a sign or signs
and labels prescribed in th,is paragraph, bearing the ra:liation caution symbol and
employers may provide on or near such the words:
signs and labels any addit,onal informa-i

tion which may be,alypropriate in aiding CAUTION
individuals to minimize exposure to lilGil RADIATION AREA
radiation or to radioactive maternd.'

(ii) Each high radiation area shall be g
155 1910.9s( )(a)(11)
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1910.96(e)(3)(ii) OCCUPATIONAL SAFETY AND HEALTH g
STANDARDS AND INTERPRETATIONS '

.
equipped with a control device which radiation caution symbol described in
shall either cause the level of radiation subparagraph (1) of this paragraph and
to be reduced below that at which an the words.
individual might receive a dose of 100 mil-
lirems in I hour upon entry into the area CAUTION
or shall energize a conspicuous visible or RADIOACTIVE SIATERIALS

_

audible alarm signal in such a manner -

that the individual entering and the
employer or a supervisor of the activity (ii) Each area or room in which natural -ii
are made aware of the entry. In the case uranium or thorium is used or stored in 1
of a high radiation area established for an amount exceeding 100 times the quan-
a period of 30 days or less, such control tity of such material specified in 10 CFR
device is not required. Part 20 shall be conspicuously posted with*

a sign or signs bearing the radiation cau-
(4) Airborne radioactivity area, tion symbol described in subparagraph (1) -

of this paragraph and the words:
(i) As used in the provisions of this section,

_

i

" airborne radioactivity area" means: CAUTION
RADIOACTIVE SI ATERIALS

(a) Any room, enclosure, or operating
area in which airborne radioactive (6) containers. s

materials, composed wholly or partly of
radioactive material, exist in concentra- (i) Each container in which is transported,
tions in excess of the amounts specified stored, or used a quantity of any radioac-
in column 1 of Table 1 of Appendix B tive material (other than natural ;

O to 10 CFR Part 20 or uranium or thorium) greater than the
-

=

quantity of such material specified in -

(b) Any room, enclosure, or operating Appendix C to 10 CFR Part 20 shall bear -

area in which airborne radieactive a durable, clearly visible label bearing the
materials exist in concentrations which, radiation caution symbol described in ~.

averaged over the number of hours in subparagraph (1) of this paragraph and
any week during which individuals are the words:

_

in the area, exceed 25 percent of the
--

amounts specified in column 1 of Table CAUTION
1 of Appendix B to 10 CFR Part 20. R ADIOACTIVE SIATERIALS

--

(ii) Each airborne ra loactivity area shall (ii) Each container in which natural
be conspicuously posted with a sign or uranium or thorium is transported,
signs bearing the radiation caution sym- stored, or used in a quantity greater than
bol described in subparagraph (1) of this 10 times the quantity specified in
paragraph and the words: Appendix C to 10 CFR Part 20 shall bear

a durable, clearly visible label bearing the -

*

C A UTION radiation caution symbol described in -

AIRHORNE RADIOACTIVITY AREA subparagraph (1) of this paragraph and =
the words:

(5) Additional requirements.
CAUTION

(i) Each area or room in which radioactive R ADIOACTIVE SI ATERI ALS
-"

material is used or stored and which con- -

tains any radioactive material (other (iii) Notwithstanding the provisions of
than natural uranium or thorium)in any subdivisions (i) and (ii) of this subpara-
amount exceeding 10 times the quantity graph a label shall not be required: 7
of such material specified in Appendix C -

to 10 CFR Part 20 shall be conspicuously (a) If the concentration of the material
posted with a sign or signs bearing the in the container does not exceed that

M

1910.96(e)(6)(iii)(a) 156
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OCCUPATIONAL SAFETY AND llEALTH 1910.96(e)(6)(lii)(a)

STANDARDS AND INTERPRETATIONS

specified in column 2 of Table 1 of (i) The signal-generating system shall be
Appendix B to 10 CFS Part 20, or designed to incorporate components

which enable the sy3 tem to produce the
(b) For laboratory containers, such as desired signal each time it is activated

beakers, flasks, and test tubes, used within one-half second of activation.
transiently in laboratory procedures,
when the user is present. (ii) The signal generating system shall be

provided with an automatically activated
(iv) Where containers are used for storage, secondary power supply which is
the labels required in this subparagraph adequate to simultaneously power all
shall state also the quantities and kinds emergency equipment to which it is con-
of radioactive materials in the containers nocted,if operation during power failure
and the date of measurement of the quan. is necessary, except in those systems

,

tities. usir.g batteries as the primary source of
power.

(f) Immediate evacuation warning signal. (ii;) Alicomponents of the signal-generat-
ing system shall be located to provide

(1) Signal charac.aristics. maximum practic" ble protection against
damage in case of fire, explosion, corro-

(i) The signal shall be a midfrequency sive atmospFere, or 9ther environmental
complex sound wave amplitude mod- extremes couisten' with adequate sys-
ulated at a sub.4onic frequency.The com- tem performani.e.
plex sound wave in free space shall have
a fundamental frequency (fi) between 450 (iv) The signal generating system shall be
and 500 hertz (Hz) modulated at a sub- designed with the minimum number of gsonic rate between 4 and 5 hertz. components necessary to make it function

as intended, and should utilize compo-
(ii) The signal generator shall not be less nents which do not require frequent ser-
than 75 decibels at every location where icing such as lubrication or cleaning.
an individual may be present whose
immediate, rapid, and complete evacua-
tion is essential. (v) Where several activating devices feed

activating information to a central signal
(iii) A sufficient number of signal units Ke".erator, failure of any activating
shall be installed such that the require. device shall not render the signal-

ments of subdivision (ii) of this subpara. generator system moperable to activat-,

graph are met at every location where ing information from the remaining
devices.

,

an individual may be present whose
immediate, rapid, and complete evacua-
tion is essential. (vi) The signal-generating system shall be

designed to enhance the probability that
(iv) The signal shall be unique in the plant alarm occurs only when immediate -

or facility in which it is installed. evacuation is warranted. The number of
false alarms shall not be so great that

(v) The minimum duration of the signal the signal will come to be disregarded and

shall be sufficient to insure that all shall be low enough to mimmize personal
affected persons hear the signal. injuries or excessive property damage

that might result from such evacuation.

(vi) The signal-generating system shall
respond automatically to an initiating (3) Testing.

event without requiring any human
action to sound the signal. (i) Initial tests, mspections, and checks of

,

the signal-generating system shall be g
made to verify that the fabrication and W(1) Design objectives.

157 1910.96(f)(3)(i)
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installation were nuule in accordance and capable of the required response.
with design plans and specifications and Specific periodic tests or checks or both
to develop a thorough know. edge of the sliall include:
performance of the system and all compo- a

nents under normal and hostile condi- (a) Adequacy of signal activation
tions. device.

(ii) Once the system has been placed in (b) All power sources.
service, periodic tests, inspections, and
checks shall be made to minimize the pos- (c) Function of all alarm circuits and

-

sibility of malfunction. trouble indicator circuits including trip
levels.

(iii) Following significant alterdions or.

revisions to the system, tests and checks (d) Air pressure (if used).
similar to the initial installation tests
shall be made. (e) Function of entire system including

operation without power where re-(iv) Tests shall be designed to minimize q uired.
hazards while conducting the tests. =

(f) Compl9te operational tests includ-
(v) Prior to normal operation the signal- ng sounding of the signal and determi-
generating system shall be checked phys- nation that sound levels are adequate.ically and functionally to assure reliabil-
ity and to demonstrate accuracy and per- (vii) Periodic tests shall be scheduled onformance. Specific tests shall include:

O the basis of need, experience, difficulty,
_

ena disrentien ef enera'iees. The entire(a) All power sources. system should be operationally tested at

(b) Calibration and calibration stability.
(viii) All employees whose work may -

(c) Trip levels and etability. necessitate their presence in an area -

covered by the signal shall be made famil- ;(d) Ceatinuity of function with loss and iar with the actual sound of the signal-
return of required services such as AC preferably as it sounds at their work

-

or IX' power, air pressure, etc. location. Before placing the system into -

operation, all employees normally work- g(c) All indicators. ing in the area shall be made acquainted --

with the signal by actual demonstration *
' (f) Trouble indicator circuits and at their work locations.

signals, where used.
'-

(g) Exceptions from posting requirements.
(g) Air pressure (if used). ].

Notwithstanding the provisions of para- -

-

#" "th) Determine that sound level of the
Isignal is within the limit of subpara- (1) A room or area is not required to be -graph (1)(ii) of this paragraph at all posted with a caution sign because of the 4points that require immediate evacua-

tion. presence of a sealed source, provided the
radiation level 12 inches from the surface -'

of the source container or housing does'not
_(vi) In addition to the initial startup and exceed 5 millirem per hour.

operating tests, periodic scheduled per- ,

formance tests and status checks musth he made to insure that the system is at (2) Rooms or other areas in onsite medical
_

all times operating within design limits facilities are not required to be posted with.
-

_

o1910.96(g)( 2) 158
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STANDARDS AND INTERPRETATIONS

caution signs because of the presence of exposure to such materials or radiation and
patients containing radioactive material, in precautions or devices to minimize
provided that there are personnel in exposure; shall be instructed in the appli-
attendance who shall take the precautions cable provisions of this section for the pro-
necessary to prevent the exposure of any tection of employees from exposure to ra-
individual to radiation os radioactive diation or radioactive materials; and shall
material in excess of the limits established be mivised of reports of radiation exposure
in the provisions of this section. whien employees may request pursuant to

the regulations in this section.
,

(3) Caution signs are not required to be (3) Each employer to whom this section
posted at areas or rooms containmg radioac- applies shall post a current copy ofits provi-
tive materials for periods of less than 8 sions and a copy of the operating procedures -

hours: Provided, That applicable to the work conspicuously in such
locations as to insure that employees work-

(i) The materials are constantly attended ng in or frequenting radiation areas will
during such periods by an individual who observe these documents on the way to and
shall take the precautions necessary to from their place of employment, or shall
prevent the exposure of any individual keep such documents available for examina-
to radiation or radioactive materials in tion of employees upon request.
excess of the limits established in the pro-
visions cf this section; and (j) Storage of radioact.<e materials.

(ii) Such area or room is subject to the Itadioactive materials stored in a nonradia-
employer's control. tion area shall be secured against unau-

thorized removal from the place of storage. h(h) Exemptions for rad.ioact.ive mater.ials
packaged for shipment.

(k) Waste disposal.
Itadioactive materials packaged and

labeled in accordance with regulations of the No employer shall dispose of radioactive
1)epartment of Transportation published m 49 material except by transfer to an authorized
CFit Chapter I, are exempt from the labeling recipient, or in a manner approved by the
and posting requirements of this subpart dur- Atomic Energy Commission or a State named
ing shipment, provided that the maide con- n paragraph (p)(3) of this section.
tainers are labeled in accordance with the pro-
visions of paragraph (e) of this section.

(1) Notif.icat. ion of .meidents.
.

(i) Instruction of personnel, posting. (1)lmmediate notification. Each employer shall
. immediately notify the Assistant Secretary

(1) Employers regulated by the Atomic of Labor or his duly authorized represent-
Energy Commission shall be governed by ative, for employees not protected by the -

10 CFit Part 20 standards. Employers m, a Atomic Energy Commission by means of 10
State named ,n paragraph (p)(3) of this sec- CFR Part 20; paragraph (p)(2) of this sec-i
tion shall be governed by the requirements tion, or the requirements of the laws and
of the laws and regulations of that State. regulations of States named in paragraph
All other employers shall be regulated by (p)(3) of this section, by telephone or tele-
the following: graph of any incident involving radiation

which may have caused or threatens to
(2) Allindividuals working in or frequenting cause:
any portion of a radiation aren shall be
informed of the oc:urrence of radioactive (i) Exposure of the whole body of any
materials or of radiatmn m such portions individual to 25 rems or more of radiation;

,

of the radiation area; shall be mstructed exposure of the skin of the whole body
in the safety problems associated with

159 1910.96(1)(1)(i)
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of any individual to 150 rems or more of ative, for employees not protected by the
radiation; or exposure of the feet, ankles, Atomic Energy Commission by means of 10
hands, or forearms of any individual to CFR Part 20; or under paragraph (p)(2) of
375 rems or more of radiation; or this section,or the requirements of the laws

and regulations of States named in para-
(ii) The release of radioactive material in graph (p)(3)of this section,of each exposure
concentrations which,if averaged over a of an individual to radiation or concentra-
period of 21 hours, would exceed 5,000 tions of radioactive materialin excess of any
times the limit specified for such materi- applicable limit in this section. Each report

,

als in Table 11 of Appendix B to 10 CFit required under this subparagraph shall
Part 20. describe the extent of exposure of persons

to radiation or to radioactive material;

(iii) A loss of I working week or more of levels of radiation and concentration of-

the operation of any facilities affected; or radioactin material involved, the cause of
the exposure, levels of contentratic.cs; and

(iv) Damage to property in excess of corrective steps taken or planned to assure
$ 100,000 against a recurrence.

(2) Twenty-four hour notification. Each employer (2) In any case where an employer is
shall within 21 hours following its occur- required pursuant to the provisions of this
rence notify the Assistant Secretary of paragraph to report to the U.S. Department
Labor or his duly authorized representative of Labor any exposure of an individual to
for employees not protected by the Atomic radiation or to concentrations of radioactive
Energy Commission by means of 10 CFR material, the employer shall c'so notify
Part 20; paragraph (p)(2) of this section, or such individual of the nature and extent of

. th" requirements of the laws and applicable exposure. Such notice shall be in writing
regulations of States named in paragraph and shall contain the following statement:
(p)(3) of this section, by telephone or tele- "You should preserve this report for future
graph of any incident involving radiation reference."
which may have caused or threatens to
cause: (n) Records.

(i) Exposure of the whole body of any 0) Every employer shall maintain records
individual to 5 rems or more of radiation; of the radiation exposure of all employees
exposure of the skin of the whole body for whom personnel monitoring is required
of any individual to 30 rems or more of under paragraph (d) of this section and
radiation; or exposure of the feet, ankles, advise each of his employees of his
hands, or forearms to 75 rems or more individual exposure on at least an annual

- of rad:ation; or basis.

(ii) A loss of I day or more of the operation (2) Every employer shall maintain records
of any facilities; or in the same units used in tables in para-,

graph (b) of this section and Appendix B
(iii) Damage to property in excess of to 10 CFit Part 20.
$ 10,000.

(o) Disclosure to former employee of individ-
l emP oyee's record.lU(m) Reports of overexposure and excessive

levels and concentrations. OJ At the request of a former employee an
employer shall furnish to the employee a

(1) In addition to any notificatmn required report of the employee's exposure to radia-
by paragraph (1) of this section each tion as shown in records maintained by the
employer shall make a report in writinK employer pursuant to paragraph (n)(1) ofO witlun 30 days to the Assistant Secretary this section. Such report shall be furnished
of Labor v his duly authorized represent- within 30 days from the time the request

,

1910.96(o)(1) 160
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is made, and shall cover each calendar quar- Act of 1954, as amended (42 U.S.C. 2011 L .,
ter of the individual's employment involv- et seq.), and has either registered such [- -ing exposure to radiation or such lesser sources with, or is operating under a |-

period as may be requested by the employee. license issued by, a State which has an ;

The report thall also include the results of agreement in effect with the Atomic -

_; ,

any calculations and analysis of radioactive Energy Commission pursuant to section
,,

material deposited in the body of the 274(b) (42 U.S.C. 2021(b)) of the Atomic -

employee.The report shall be in writing and Energy Act of 1954, as amended, and in
.

,)

contain the following statement: " You accordance with the requirements of that N.
should preserve this report for future State's laws and regulations shall be - - '

reference." deemed to be in compliance with the
radiation requirements of this section,

(2) The former employee's request should insofar as his possession and use of such n''..
,

,

include appropriate identifying data, such material is concerned, unless the Secre- N
as social security number and dates and tary of Labor, after conference with the - n'-,
locations of employment. Atomic Energy Commission, shall deter- y f. 'mine that the State's program for control ~ i, .A -

(p) Atomic Energy Commission licen- of these radiation sources is incompatible '

,

sees-AEC contractors operating AEC plants with the reqairements of this section.
,_

f*
and f acilities-AEC agreement State Such agreements currently are in effect

. : , ..
licensees or registrants. only in the States of Alaban a, Arkansas, ;s

,Crlfornia, Kansas, Kentucky, Florida, cd
(1) Any employer who possesse or uses Mississippi, New liampshire, New York, 1 '.

N rth Carolina, Texas, Tennessee, ;jsource material, byproduct mat ( rial.or spe-
cial nuclear material, as defined in the Oregon, Idaho, Arizona, Colorado,

Atomic Energy Act of 1954, as amendcd, Lotusiana Nebraska, % ashington, Mary. ga . .

under alicenseissued by the Atomic Energy land, North Dakota, South Carolma, and
Georgia. .- ..'Commission and in accordance with the

requiiements of 10 CFit Part 20 shall be :
.

deemed to be in compliance with the (ii) Other sources. Any e ployer who pos- -.

7
,

sesses r uses radir. tion sources other - 44requirements of this section with respect
than source material, byproductto such possession and use. , .,material, or special nuclear material, as );

(2) AEC contractors operating AEC plants afined in the Atomic Energy Act of1954, ?- . .

and facilities: Any employer who possesses as anynded (42 U.S.C. 2011 et seq.), and
or uses source material, byproduct has either registered such sources with, -

,.

material, special nuclear material, or other r is operating under a license issued by
radiation sources under a contract with tne a State which has an agreement in effect
Atomic Energy Commission f . the opera- with the Atomic Energy Commission pur-

,

tion of AEC plants and ft olides and in suant to section 274(b)(42 U.S.C. 2021(b))
,

e

accordance with the standards, procedures, of the Atomic Energy Act of 1954, as
amended, and in accordance with the t , ,and other requirements for radiation pro- .

tection established by the Commission for requirements of that State s laws and. ,
3

regulations shall be deemed to be in com-
such contract pursuant to the Atomic
Energy Act of 1954 as amended (42 U.S.C. pl ance with the radiation requirements 'c

.!011 et seq.), shall be deemed to be in com- of this section, insofar as his possession .

phance with the requirements of this sec- and use of such material is concerned,
provided the State's program for control n;'tion with respec' to such possession and use. '.

of these radiation sources is the subject
'

*
.

of a currently effective determination by ,

*(3) AEC-agreement MW licensees or regis- the Assistant Secretary of Labor that -
-

trants: such program is compatible with the
(i) Atomic Energy Act sources. Any employer requirements of this section. Such deter- . ' ^ . .
who possesses or uses source material, minations currently are in effect only in & ' '

byproduct material, or special nuclear the States of Alabama, Arkansas, W . .

material,as defined in the Atomic Energy California, Kansas, Kentucky, Florida,
161 1910.96(p)(3)(ii)
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Mississippi, New Hampshire, New York, parts of the mine, and of the time spent -North Carolina, Texas, Tennessee, in each area by each person involved inOregon, Idaho, Arizona, Colorado, an underground work shall be established
Louisian a, Nebraska, Wash;agton, M ary- and maintained. These records shall be

-

land, North Dakot , South Carolina, and in sufficient detail to permit calculationsGeorgia. of the exposures,in units of workinglevel
months, of the individuals and shall be

(q) [ Reserved] available for inspection by the Secretary-

of Labor or his authorized agents.
(r) Radiation standards for mining.

(ii) For other than uranium mines and for*

(1) For the purpose of this paragraph, a surface workers in all mines, subdivision
" working level"is defined as any combina. (i)of this subparagraph will be applicable:
tion of radon daughters in i liter of air which Proeided, hotterer, That if no environ-
will result in the ultimate emission of mental sample shows a concentration
1.3x 105 million electron volts of potential greater than 0.33 working level in any
alpha energy. The numerical value of the occupied part of the mine, the mainte-
" working level" is derived from the alpha nance of individual occupancy records
energy released by the total decay of short. and the calculation of individual ex.
lived radon daughter products in equilib- posures will not be required.
rium with 100 picoeuries of radon 222 per
liter of air. A workinglevel month is defined (4)
as the exposure received by a worker

O-
breathing air at one working level concen- (i) At the request of an employee (or -

tration for 4% weeks of 40 hours each. form er employee) a report of the
employee's exposure to radiation as

(2) Occupational exposure to radon daugh- shown in records maintained by the
-

ters in mmes shall be controlled so that no employer pursuant to subparagraph (3)
mdividual will receive an exposur. _f more of this paragraph, shall be furnished to,

than 2 workinglevel months in any calendar him. The report shall be in writing and,

quarter and no more than 4 working level contain the following statement: _

a
months in any calendar year. Actual ex-

This report is furnished to you under the provi- "
posures shall be kept as far below these nions of the U.S. Department of Labor, Ionizing -

values as practicable. Radiation Safety and Health Standards (29 CFR
1910.9G(r)). You should preserve this report for
future reference. ](3)

-
(ii) The former employee's request should

(i) For uranium mines, records of environ- include appropriate identifying data,
mental concentrations in the occupied such as social security number and dates

and locations of employment. ,

,

.

_ _
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