NRC Form 313 |
(12.81)
10 CFR 30

INDUSTRIAL

U.S. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE

1. APPLICATION FOR:
(Check and/or complete as appropriate)

a. NEW LICENSE

See attached instructions for detasls.

Washington, DC 20555 or applications may be filed in person at the

Completed applicatons are filed in dup!icate with the Division of Fuel Cycle and niaterial Safety,
Office of Nuciear Material Safety, and Safeguards, U.S. Nuclear Regulator, Commission,

1717 H Street, NW, Washington, D. C. or 7915 Eastern Avenue, Silver Spring, Maryland.

b. AMENDMENT TO:

Commission’s office at & _NENEWAL OF

X

19-00294-19

2. APPLICANT'S NAME (Institution, firm, person, etc.)
Commander. US Army Aberdeen Provi-g Groun

Aberdeen Proving Ground, MD 21005
TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION

301/278-4006

3. NAME AND TITLE OF PERSON TC BE CONTACTED
REGARDING THIS APPLICATION

BENJAMIN F. CASOLE, III Health Physicist
TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION

301-278-4756/4757

4. APPLICANT'S MAILING ADDRESS (/nciude Zip Code)
{Address to which NRC correspondence, notices, bulletins, etc.,

should be sent.) X
Commander, US Army Aberdeen Proving Ground
ATTN: STEAP-SA

Aberdeen Proving Ground, ML 21005

o

5. STREET ADDRESS WHERE LICENSED MATERIAL \«ILL 4E USE
(Include Zip Code)
Aberdeen Proving Ground, MD 21005
and locations described in Supplements C
and J

(IF MQRE §PAQE IS NEEDED FOR ANY ITEM, USE ADDlTIQNAL PRQPERLY KEYED PA@ES.)
6. INDIVIDUAL(S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See Items 16 and 17 for required training and experience of each inTividual named below)

FULL NAME

TITLE

.Benjamin Francis Cascle, III spd

Health Physicist/APC Radiation Protection Of

b. jndividuals approved to use or supervise

c. use, bz the APG Radiation Protection

17. RADIATION PROTECTION OFFICER

Attach a resume of person’s training and experience as outl/ined in./tems

g:g axgin F. Casoclie, H{ . | 16 andt 17 and describe his responsibilities under Item 15.
obér . seru ernate ;
| Denver é Aiser, xitgrnate | See Supplement B
oy 8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF |
1 AND AND/OR AND MILLICURIES AND/OR SEALED
N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI-
E . (1f Sealed Source) VITY PER SOURCE WHICH WILL
BE POSSESSED AT ANY ONE TIME
NO. A B c 0
(M | see Supplements E and F
2)
(3
(4)
DESCRIBE USE OF LICENSED MATERIAL
E
Research and developm'ent as defined in Part 30.4(g), 10 CFR 30 "Rules of General
(v | Applicability to Licensing of Byproduct Material"
= 8412060026 84
NMS LIc30 = 126
(3 19-00294-19 PDR




9. STORAGE OF SEALED SOURCES

T -
i | CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER NUMBE
¥ | SOURCE WILL BE STORED OR USED. — "

NO. A, B. c.

M| See Supplement I

2)

(3)

(4)

10. RADIATION DETECTION INSTRUMENTS
TYPE MANUFACTURER'S MODEL NUMBER RADIATION SENSITIVITY

% OF NAME NUMBER AVAILABLE DETECTED RANGE

: INSTRUMENT (alpha, beta, (milliroentgens/hour
NO. gamma, neutron) or counts/minute)

A El c [+] E B

W see Supplement G

2

3

(4)

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
G§a. CALIBRATED BY SERVICE COMPANY l2b. CALIBRATED BY APPLICANT
NAME, ADDRESS, AND FREQUENCY Attach a separate sheet describing method, frequency and standards
US A MICOM used for calibrating instruments.
Internal Calibration and Repair Center
APG, MD, 21010

12. PERSONNEL MONITORING DEVICES

(Check and/or eun:bni a5 appropriate.) . L EXCHANGE FREQUENCY
B
® (1) FILM BADGE US Army Ionizing Radiation XX MONTHLY .
Dosimetry Center
0 (2) THERMOLUMINESCENCE Lexington, KY 40511 O QUARTERLY
DOSIMETER (TLD)
@ [)(3) OTHER (Specity): [ OTHER (Specity)

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch(es) and descripticn(s).

X » LABORATORY FACILITIES, PLANT FACILITIES, FUME HOODS (Include filtration, if any), ETC
@ b. STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or temporary) ETC

@ ¢ REMOTE HANDLING TOOLS OR EQUIPMENT, ETC

@ 9. RESPIRATORY PROTECTIVE EQUIPMENT, ETC . See Supplements D and I

14. WA, (E DISPOSAL

a NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED
None

b. IF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLCYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. IF
THE APPLICATION 'S FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER, SO STATE

IAW Army Regulation 385-11; APG Regulation 385-3

NRC FORM 313 1(1281)
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INFORMATION REQUIRED FOR ITEMS 15, 16 AND 17

Describe in detail the information required for Items 15, 16 and 17. Begin each item on a
separate page and key to the apolication as foliows:

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures (if needed/, day-to-day general safety instruction to be followed,
etc. I the application is for sealed source’s also submit leak testing prccedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit. See Suppl A

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
items 6 and 7. Describe individual’s formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was
received, etc. See Suppl B

a. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and measurement of
radioactivity .

d. Biological effects of radiation.

17. EXPERIENCE. Attach a resume for each individual named in Items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the-job training should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of each used. See Suppl B

18. CERTIFICATE
(This item must be completed by applicant)

The applicant and any official executing this certificate on behalf of the applicant named in Item 2,
certify that this application is prepared in conformity with Title 10, Code of Federal Regulations,
Part 30, and that all information contained herein, including any supplements attached hereto, is true
and correct to the best of our knowledge and belief,

WARNING.—~18 UUS.C., Section 1001, Act of June 25, 1948; 62 Siat. 749; makes it a criminal offense to make a willfully false statemaent or
representation to any department or agency »f the United States as to any matter within its jur'sdiction.

a. LICENSE FEE REQUIRED ]o CERTIFYING OFFICIAL (Signature) '
{ é
AL,

(Ses Section 170.31, 10 CFR 170) | %Iﬂ ~ 7’{ WQM

No fee required per 10 CFR 170.11(a)(5) [c. NAME (Type or print)
MARTIN W. WALSH, JR., COL, CE,

, d. TITLE
(1) LICENSE FEE CATEGORY Not Applicable Commander, USA Aberdeen Proving Ground

e DATE

(2) LICENSE FEE ENCLOSED: $ None




SUPPLEMENT A ®

SUBJECT: Regulation and Procedures for Radiation Protecticn

2+« Contents:

Annex 1: APG Regulation 385-3, Radiation Protection, dated 11 February 1981
and forms used at APG.

Annex 2: Emergency Foom SOP 38 - Management of Radiation Casualties in the
Emergency Room. KAHC IOP 40-279 - Mznagement of Casualties
Secondary to Ionizing "adiation.

Annex 3:  Procedures for Receiving and Opening Packages Containing Radiocactive
Material and Leak Test Procedure.

% In accordance with Regulatory Guide 10.5, these documents may be revised by
updating in conformance with Federal and Army Regulation and may be made
without prior notification to NRC staff as approved by the Radiation Protection
Committes and the Radiation Protection Officer.




. *APG Reg 385-)

-
i DEPARTMENT OF THE ARMY
US ARMY ABERDEEN PROVING GROUND
Aberdeen Proving Ground, Maryland 21005
‘ /PG Rogulation
No., 385-3 11 February 1981
Safety
' RADIATION PROTECTION
The term "he" (and its derivatives) when
used in this regulation represants both
A the male and female genders; exceptions
will be noted.
Paragraph Page
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. TSupersedes APGR 385-3, dated 11 September 1979
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CHAFTER |

-1, PURFOSE.
\

. To ptiurth conmand policies and delipsate rosponaibilities regarding special requir
ments for sdninristering ionising radiscien pretection standards. .

S To establioch standards and furnish techaical guidance to promote radistion safety in
the evaluation of radicsctive {tems associsted with the testing of materials or operation of
spparatus which produces lonising radiation at ARG,

c. To provide procedures for tke control of potential personnal hazerds from ionizing
radiation sources.

d. To implement ths AP3 Radiation Fretection Program.

1=2, ZOOPE. This regulation is epplicable to all DOD organisations, other governmantal agencies,

civilian contractors, and visitors, whethar tenant or tranaient at APG, using, oparating, and/or
possessing equipment or devices capable of producing potentislly hasardcus lonizing rediation.
This regulation, however, in no way obligstes the US Covernment for any liability to comtractor
personnal at APG for any adverse health affects arising from radiation sources.

1=3. DEFINITIONS. Ses sppendix B.

1-4.  GENERAL.
.. E}_ll_-’_lm. Any level of foniging rediation is potentislly harmful to body
tissuej thus, any exposurs should be minimised to a level as low as {» ressonably achiwvable.

Any intentional exposurs will be evaluated in light of the risk/benafits derived therefrom.

% Sources of ieniging Radigcion.

(1) ZXeray squipment used for medical or industrial purposes is & potential source of
tonising radiation exposure. Protection of personnel can best be afforded by proper design,
fnstallation, shielding, snd cperating techaiques.

(2) Radioisetopes, such as Depleted Ursniwm, Tritiwm, and Promethium, are usad for or
in support of research, development, test, snd evalustion., Protection can be achieved by time,
distance, and shielding.

(3) Particle sccalerators, such as the linear accelerator, are used in nondestructive
testing. lonising radiation is produced by such equipment in the form of x-rays. Proper
design, installation, shielding, and operating procadures are essential te protect oparating
persomael.

(4) Blectionic equipment such as electrom microscopes, cathods ray tubes, magnetrons,

klystrons, and thryrstrom tubes operstimg at high voltages can produce x-rays. Proper
installation, shiclding, and operating procedures cre essential te protect oparating perscanal.

(%) Muclear resctors used for slectrical powsr sand/or research generats various types
of lonizing radistion, such as neutrons, gmsma rays, and beta particles. Due to the high

neutron fluxes and fission products, specisl messures sust be taken te insure safe conditisns
for reactor personnel, visitors, and the local community.

1-5. KESPONSIBILITIES.
a. Commsndar, APG, snd tenant cormanders/directors willy

(1) Develop and implement & Radistion Protection Program (RFP) IAN applicable direc-
. tives and regulations.

(2) Appoint, on orders, a principel and alternate Radistion Protectiom Officer TAW
AR A0-14 and AR 38511,

(3) Appoint, on orders, & hediatisn Protection Committes LAN AR A0-14 md Mi-11.

1-1



APGR 385-3 11 February 1981

b. Chief, Safety Gffice, APG, wills
(1) Staff supervise all safety activities for the Commander, APG.

(2) Recomsand to the Cormander a qualified health physicist to staff and supervisc
the APC RPP.

(3) Review and concur in standing operating procedures (sOP's) for hazardous operations
within APGC Comsmand and maintain a copy of all approved 30P's.

(4) Provide a membar to the APG Radiation Protection Committee {RPC).

¢ Chiefs of tenant activity safety offices will carry out their responsibilities as
specified in chapters 15, 16, and Appendix A of this regulation.

d. The AFC Radistion Protection Officer will, for the Commander, APC:

(1) BExercise staff supervision over tha APC RFP and management of Nuclear Regulatory
Commission (NRC) licenses and DA suthoriszations for the APC Command.

(2) &aport directly to the Commender, APG, in situations whers prompt command action
{s required to prevent a radiation accident or incident,

(1) Serve as zhairperson of the APC RPC and perform the followirg duties:
(a) Call snd preside at quarterly and/or special meetings.

(b) Represant the commiites on martars pertaining to the use, transfer, and storage of
radioactive material.

(4) Provide technical sdvice and assiztance on matters pertaining te radiation safety.

(5) Review radiological operations within APGC Command for complisnce with regulations,
spproved procadures, NRC licenses, snd DA radiation suthorizations {DARA).

(6) Maintain formal radioisctope inventory records for APC in accordance with AR 1385-11.
Obtain radioisotope inventories from tenant crganizations and provide copies o uppropriate APG
activities.

(7Y Maintain radiation protection reci-rds IAW AR 340-18-6,
(8) Encure qualified persomnel perform radiation surveys, monitoring, and leak tests.

(9) ict as the Cantracting Officer's Representative (COR) for sugmentstion contracts
fundsd by APC Ccomand involving the monitoring associated with depleted uranium testing.

(10) Evaluate the hazard potential and adequacy of protective measures for axisting
and proposad teat and evaluation (TAZ) programs as well as existing or propoted Radiological
(Health Physics) Monitoring snd Envirormental Radiological Monitoring Augmentation concracts.

(i1) Review radiclogical pemmit (RP) applications and SOP's in T&E programs involving
sources of radiation subject to testing or included as ancillary material not subject to
testing prior to review by the RPC,

(12) 1Investigate accidents sand/or incidents involving radiation snd report the
findings in sccozdance with AR 385-40.

(1) Provide assistance to Quality Assurance Office, APG, in radistion detection
{nstrument zalibration matters and review appropriatenass of instrumentation used by RP holders.

(14, Coordinate and prepare applications for NRC licenses snd DA suthorizations for
RPC review, approval, and subm.ssion.

(15) Bnsure that radiocactive material movements, shipments, and receipt functions are
TAW AR 385-il, 10 CFR 20, 49 CFk 173, and the guidance contained in ™ 55-315.

(16) Assurs the maintenance of command WRC license and DARA limits through the isotope
inventory process and prepars and submit the Annual Source Material Inventory Statement to
Department of Enargy (DOE) as required by 10 CFR 40.64(b).

1-2
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(17) Assure that the Army Pulse Radiation Division, Materiel Testing Directorate (MTD),
APG, radicactive sources are leak tesced and that lesk testing i3 performed IAW the RPP.

(18) Provide health physics orientstions IAW 10 CFR 1%.12 for radiation workers; review

and sssist in the administration of protectivs services training given IAW NFPA B0l asnd tne
APG Disaster Contr>l Plan.

(19) Present a health physics orientation on an annual basis to APG Command radiation

workers engaged in the testing of depleted uranium perastrators and on a case-by-case basis to
visitors at the tast area.

(20) Provide rediation monitoring training to appropriate personnel.

(21) Provide centralized issue, collection, control, and submission for processing
of photo dosimetry film.

{22) Prepare a Report of Recorded Whole Body Exposure for and as specified by the NRC,

(23) Advise radiological permit holders and redioactive commodity users of radicactive
waste disposal procedures.

(24) Coordinate with sppropriate medical sctivity personnel in the event of suspected
internal or axternal oversxposure.

(25) Frovide emergency health physics assistance 1AW the APG Disaster Control Plan.

(26) Coordinate with other activities in matters of mutual radiation protection
concerns.,

(27) Provide technicsl assistance to APG activities preparing requests for radiological
permits and associated SOF's.

(28) Coordinate w.th Logistics Directorate, APG, on matters concerning radioactive
waste disposal.

(29) Monitor the RPP's of tanant activities by:
(a) Reviewing the NRC licenses and DA suthorisation submissions.

(b) Reviewing the evaluations of tenant activities' RPP's by higher headquarters and
other agencies.

(c) Performing field evaluations, as required.
(30) Provide a copy of the radioisotope inventory to Protective Services.

e. The Health Physicist assigned to the Army Pulse Radiation Division (APRD), MTD, APC,
wills

(1) Prepars and inspect radicactive shipments for the staff and contractors at the
APRD. When spplicable, furnish the Transportation Officer written report of aurvey. The
report will contain consignor and consignes NRC or state license numbers. A copy will be part
of the shipping records and 2 copy will be sant to the APC RFO.

(2) Perform required inventories and leak tests for all APRD sources.

(1) Control and prepare all radicactive waste genarated at the APRD for disposal as
directed by AR 385-11 and/or other applicable regulations.

(4) Insure tuat the storage and use of radioactive materials in Bldg 860 end 861 are
1AW the applicable RP,

(5) Provide haalth physics training for the APED personnd..

(6) Collect, submit, and analyse data for the APRD Bnvirommental Monitoring Program
and initiate subssquent reports to DARCOM,

(7Y Conduc. special radiation hazard studies of the APRD facilities.

1-3
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(8) 1ssue and recors the assignrent of film badges to the APRD staff and visitors.

(9) Perform routine radiation surveys for the APRD usars and perform decontamination
as required.

(i0) Be a member of the APG RPC and the Reactor Test Planning Committee.
(11) Provide input to and reviaw license application drafts for the APRD.
(12) Provide health physics assistance to APG as required.
f. The APG RPC will:
Consist of the following members and their alternmates:
Chairperson (the APG Health Physicist).
Representative from each using activity.
Radiation safety supervisors (as designated).
Medical officer.
Environmental Quality Coordinator (2QC), Pacilities Engineering Directorate, APG.
Labor union representative (as designated).,
Health ;;hynlcut at tenant organiszations having an RPP (non-voting).
Other persons as deened necessary.

(2) Recommend to the Crmmander, policies on the safe use, handl ing, storage, trans-
port, receipt, shipment, and disposal of sources of radiatiom.

(3) Review the radiation safety aspects of proposals for the nrocurement and use of
sources of radiation, modifications to existing radiological operations, radiologicsl permit
spplications, and operating procadures.

(4) Review applications for all NRC licenses and DARA submitted by APG and/or tenant
sctivities; monitor programs, &s necessary, to {nsure compliance with applicable rc gulations;
and assure that ra’‘ological operations and activities of temant agencies do not endanger
personnel, facilit.es, or the environment for which the Commander, APG, is responsible. Review
may be performed by the RFO and the BQC for the committee, Reviews will nommally be completed
in 15 working days.

(5) Review and approve the qualifications of APG Command radiologiral permittees and
users of radiosctive devices.

(6) Review reports of sccidents and incidents ln;lolvll. radiation to determine the
csuse, and recommend sppropriate action to the Coamandar, APG.

(7) Meet at least quarterly and/or as called by the chairperson. Minutes of the
meeting will be maintained IAW AR 340<18-6, At least three committee members shall constituta
& quorum empowered to act for the ful] committes. These members will be the chairperson or
sltarnate, the APRD staff member or the nondestructive test branch member, and » safety office
staff member or the environmental management member,

g+ Tenant sctivities radiation protection officers and radiation protection committess
will carry out their responsibilitias as specified in chaptars 15 and 16 of this regulation as
sppropriaste.

b. Commanders, directors, or heads of APGC Command activitiaes engaged in tasts Or opeva-
tions invelving foniziry radistion wills

(1) 1Insure that personnal involved in fonising radisticn cperations are awars of the
hazards icvolved ana uv.'9w required safety procedures as specifiad in the RP,

(2) Wotify the RPO of the termination of assignment of any worker listed on an RP as
soon as temination rccurs. The notification should include:

1«4
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(a) Name.
. (b) Social Security number (SSN) (for {dentification purposes only).
{c) The RP number.
' (d) Status of worker (military, civilian, or contractor).

(3) Return to the Safety Office (ATTN: STEAP-SA) all film badges within one week of
the end of the wearing period, and sccount for any missing badges.

{4) Submit for approvai to the chairpurson, APG RPC, RP applications and SOP's for the
possession or use of fonizing radiation device(s). SOF'c will be prepared in accordance with
the format in APGR 310.1,

(5) 1Insure that the requirements of pertinent regulations and procedures are satisfied
prior to the final acceptance of radiation producing squipment.

(6) 1Insure that projacts, not initially subject to this regulation but changed to
include fonizing radiation devices, are revised to meet the requirements in chapter 14,

(7) Coordinate the approval of procurement of fonizing radiation producing material
or devices with the RPC in accordance with chaptar l&,

i. Radiation safety rupervisors will:

(1) Be responsible for the overall operations involved in the radiation project and
the action of radiation workers as specified in the RP.

(2) 1Insure that personnel identified as radistion workers ere scheduled for and obtain
medical examinations as specified in chapter 5.

‘ (3) When informed ¢f termination notices for radiation workers:

(a) Transfer inventory of an accountability for radioactive material for which the
enployes is responsible to another approved radiation worker.

(b) Arrangs for a termination medical examination.

(c) MNotify the RFO,

(d) Assure turn-in of personnal dosimetry devices,

(#) Pravent further radiastion exposure to the employes.
J+» Radistion workers wills

(1) Knox and follow appropriate RP's, SOP's, rules, and special instructions
pertaining to ionizing vadiation.

(2) Wear the appropriate dosimetry device(s) and promptly report, in writing,
circumstances incident to loss of a dosimetry device to the RPC,

(3) Report for periodic medical exsminations.
(4) Pollow prescribed safaty procedures for the handling and use of radiation sources.

(5) Report immediately to their supervisors any accident, however slight, involving a
radiation source., This espacially includes suspected oversxposurs to radiation sources.

k. Commander, Kirk US Army Wealth Clinic (KUSANC), will:
(1) Provide medical exsminations to all APG radistion workers. See chapter 5.

(2) Maintain medical records to include radiation sxposure records (DD Porm 1141,
Record of Occupationa’ Exposurs to Ioniszing Radiation) for APG Command radiastion vorkers.

(3) Provide emargency medical care /or all personnel, Federal or contractor, who ere
‘vjured due to oversxposures to ionizing radiation,

1-5
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{(4) Record on DD Porm 1141 the exposura for APGC Command parsonnsl in the film bLadpe
program and for post visitor film badge users.

l ‘bo ECMS L

a. Specific procedures pertaining to the administration of the APG RPP are contained In
the chapters of this regulation.

b. Range control procedures &rs contained in APCR 385-1,

¢s Procedures for the use of protective clothing and squipment are contained in AN 185-32
and APGR 385-2,

l=7. REFERENCES. See appendix C.
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CHAPTER 2
LICENSES AND/OR AUTHORIZATIONS POR RADIOACTIVE MATERIAL

2.1, + This chapter prescribes procedures for obtaining NRC licenses and DA authori-
sation for possession and use of sources of fonizing raediation.

2-2. SCOPE. This chapter applies to APGC Command elements.
2-3. GENERAL.

8. NRC Licenses. The control of by-product materials, source materials, and special
nuclear materials s vested in the US Nuclear Regulatory Commission. No persons will manu-
facture, produce, transfer, receive, acquire, own, possess, use, import, or export such
material, except by authority of a license pursuant to Title 10, Code of Federal Repulations
(CFR). This requirement does not apply to the procurement or use of radicactive materials
utilized in n-clear weapons, Section 91b Nuclear Reactors, or to operations of the Defensec
Nuclear Agency. The Nuclear Regulatory Commission's special nuclear material repulations
(Title 10, CFR, Part 70) do not necessarily apply to the Departme t of Defease (DOD) i~ that
the [OD may receive, possess, and use special nuclear materials in accordance with Secticrn
91b of the Atomic Energy Act of 1954, Detailed instructions for the preparation and submission
of license applications are in DARCOM/AMC Regulation (AMCR) 385-9 and TECOM Regulation 385-9.

bs DA Authorization. The Department of the Army controls all radioactive material which
is in excess of one microcurie. Authorizations to possess radicactive material are issued by
DARCOM, Requests will be prepared by the requesting rangs user in accordance with AR 385-11
and DARCOM/AMCR 385<9 and submitted for review by the APG RPC.

¢. Eiectron Tubes Containing Radioactive Material. Electron tubes containing radinactive
material require no license or approval for procurement.

2-4. PROCEDURES.
a. DA Radiation Authorizations (DARA) and Permits for Radiocactive Materials at APG.

(1) APC has broadscope NRC licenses and DARA for the use, transfer, and possession of
radioactive by-product material, source material, and spacial nuclear material.

(2) Radicactive material users requiring quantities greater than those specified in
the NRC licenses and DARA will present a request for application for smendment through command
channels for NRC licenses or DARA. (See AR 3b5-11 and DARCOM/AMCR 385-9 for preparation of
NRC Porm 313 (Application for By-product Material) or NRC Form 2 (Application for Source
Material) and DA P~ m 3337 (Application for Department of the Army Radioactive Material
Authorization or Permit)). DARA are usually granted for a three-year period. Appilcations

and renevals will be submitted at least 60 days prior to the axpiration dete of the current
DARA.

bs. DA Permits for Use, Storage, Possession, snd Disposal of Re“foactive Sealed Sources by
Non-Army Agencies (Including Civilian Contractors) at APG. IAW 385-11, concurrence of the
Commander, APG, is required to obtain a DA pemmit,

(1) Agencies having an NRC license permitting use or storage of rad‘oactive sources at
unspecifiad DA installations and who plan to use those sources at APG will send six coples of a
completad DA Form 13?7 to Commander, US Army Aberdeen Proving Ground, ATTN: STEAZ-SA, Aberdeen
Proving Ground, MD 21005 at least 60 days prior to the date of intended use of radioactive
sources at APG, The APGC RPO will review the application prior to its submission to the APGC
RPC for review and approval. Upon commiitee approval, &« letter of concurrence will be prepared
for the Cow wnder's signature. The Commander will send five copies of the DA Form 3337 through
Commander. vS Army Test and Evaluation Command, ATTN: DRSTE.ST, to Commander, DARCOM , ATTN:
DRCSF-P, for approval,

(2) Renewal for DA permits will be requestad in the same manner as the original
spplication, Renewal will be submirted at least 45 days prior to the expirstion daty of the
original pemmit,

(3) Tesporary use or storage (less than 15 consecutive days) does not require a DA
permit if the Commander determines that adequate safety exists, The Commander may approve
temporary use and storage of radioactive sealed sources by users who have a cu rent NRC or
Agresment 3tate licenss. The user will submit & written request to the Commander, US Army
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Aberdeen Proving Ground, ATTN: STEAP-SA, Aberdean Proving Ground, MD 21005, 30 days prior to
the intended use, giving the following informationt

(a) Use and storage information and use location.

(b) Applicable license number and expiration date certification.

(¢) Operating procedure summary.

(4) “adioactive source, eiament and atoaic number, and quantity in curies.
(e) Estimated length of stay at AFG.

(i) A statement that the APG RPO will be notifisd when the radicactive sources leave
+WPGe

The APC RPO will review the request prior to submission ro the RPC for review and approval.
Upon RPC approval, a letter of approval will be prepared for the Commander's sipnature. A
copy of the request and the Commander's approval lettur will be sent through channels to
Commander, DARCOM, ATTN: DRCSF-F, within three days of the approval.

¢« DPisposal of Radioactive Materials. Procedures for disposal of radioactive materials
are contained in AR 385-11 and in chapter 12 of this regulation.
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CHAPTER 3
PERSONNEL DOSIMEITRY

3-1. PURPOSE. This chapter prescribes responsibilities and procedures for personnel
dosimetry at APG.

3-2. SCOPE. This chapter applies to APG Command elements.
3.3, GENERAL.

8. An appropriate personnel menitoring device will be used to monitor the exposure of
each individual who i3 occupationally exposed to sources of foniziny radiation or those who
periodically enter a controlled area (occasionally exposed individual) and are likely to
veceive an accumulated doss equivalent of radiation in excess of 10 percent of the applicable
quarterly basic radiation protection standard. Exemptions to usinp film badpes are authorized
only by the Surgeon General, DA.

b, All persons involved with APG fonizing radiation projects will wear an APG fils badne
wvhether or not they also wear a film badge provided by a service other than APG.

ce AR 40-14 cutlines the general requirements for recordin; exposure to ionizinp
radiaticn. See also pa.agraph 3-7 of this chapter.

d. lInternal dose assessments will be made whenever there are sipnificant bloassay results.
3«4, RESPONSIBILITIES. The APG RPO is responsible for the supervision of the personnel

dosimetry service at APGs Chiefs of activities having projects invelving ionizing radiation
will enforcze dosimetry requirements for personnel under their supervision.

3-5. TYPES OF DOSIMETERS.
2. The following personnel dosimetry devices are authorized for usc at this installation:
(1) Film badge for x-ray, gewaa rays, and beta particles.
(2) Neutron film badge.
(3) Pocket ion chamber (nonsel f-reading).
(4) Po-ket dosimeter (self-reading).
(5) Thermoluminescent dosimeter (TLD).

b. Pilm badges, including neutron badges and wrist badges will be used to obtain a
permanent record of the radiatio . dose to which an individual {s exposed. This exposure
recoré will be maintained permanently in each individual's medical record (DD Form 1141).
Film badges will normally be worn clipped to the clothing in such a manner as to record wvhole
body exposure. Wrist badges will be used to monitor the dose to hands. Pocket ion chambers
and pocket dosimeters permit the individuals to check their accumulated doses on a dally basis,
TLD's will only be used to supplement the dosimetry propram.

ce Biosssay will be performed IAW para 5-35, AR 40-5, by monitoring individuals for
possible internal depositions of radioactive substances.

36, PROCEDURES. The procedures for applying dosimetric devices are as follows:
a. Film Badzes and TLD's.
(1) General Precautions.
(a) Persons who tamper with dosimetry devicas will De subject to disciplinary sction.

(b) Pilms should not be axposed to axcessive heat or moisture; @.g., direct suniight,
heatery, immersion in liquids, etc.

(¢) Pilms will not be left in a location where they may be exposed to excessive
'“‘.“..a
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(4) Film badges permanently assigned to an individual will be worn by that individual
during all work with {onizing radiation or in a radiation area.

(e) Pilm badges will not be taken home. A rack or similar arrangement for stoiage
of film badges and other dosimeter devices during nonduty hours will be provided by each
facility whose parsonnel have been issued film badges. This storage rack will be placed in a
cool, dry location not above normal background radiation. A control film badge will be
maintained at this location throughout the wearing period for that type badge.

(f) PFilm badges and other dosimeters will be worn on the outermost pearment in a
location on the body to best indicate the maximum smount of whole body radiation received.

Uhere beta radiation is present, the beta-gamma badge will be worn as close to the eyes as
practicable,

(g) The individual will wear only the film badges or drsimeters which have been
assigned to him, If the badge has been lost or misplaced, the RPO will be notified at once
and & replacement badge will bLe issued.

(h) Any violation of these procedures will be reported to the appropriate supervisor
who will notify the RPC, Flagrant violation of any of the above subparagraphs (a) thru ()
will result in adninistrative action against the individual.

(2) How to Obtain Badges.

(s) DD Form 1952 (Film Badge Application and Record of Occupaticnal Radiation Exnosur2).
The responsible supervisor will, prior to using a radiation source, request a fi{lm badpe for
each {ndividual who may be potentially exposed. Request will be made on DD Form 1952 (2 coples)
to the APG RPO, ATTN: STEAP-SA. A carbon copy will be sent to KUSAHC by the APC RPO.

(b) The APC RPO will notify the radiation safety supervisor to pick up the film badges
prior to the beginning of the wearing period.

(¢) At the end of the wearing period, the radiation safety supervisor will return the
exposed film to the RPO and pick up the next period's film.

(d) The RPO will forward the film packets end three completed copies of DA Form 3484
(Photodosimetry Report) to the Laxington Bluegrass Army Depot for processing.

(e) 1In the event of an overexposure, the Lexington Bluegrass Army Depor will notify the
APG RPO telephonically or by electrical message. Otherwise, the film evaluation report will be
recaived by the APG RPO through normal mail service.

(f) 1f an individual has received an overexposure, the APC RPO will notify the
individual's supervisor immediately. The !ndividual will be removed from radiation exposure,
{f required, until KUSAHC determines that the resumptien of duties will not adversely affect
the individual's health, (See AR 40-14.)

(3) Upon termination of work on an RP, the film badge will be turned in, with the date
of termination, to the RFO,

b. Pocket Dosimeters and Pocket Chambers.

(1) Since pocket dosimaters and pocket ion chambers permit daily evaluation of
radiation exposurs, they are used to supplement the film badge. Pocket dosimeters or chambers
will be used in any area in which the exposure rate is likely to exceed 20 mR/hr. Two
dosimeters or pocket chambers should be worn as they are subject to leakage and accidental
discharge.

(2) Pocket dosimeters and pocket chambers will be charged as required and read at
least once a day by the supervisor or & qualified person designated by him. An approved RP
will be maintained., 1f an overexposure (suspected or actual) occurs, the individual's film
badge will be delivered immediately to the Safety Office, APGC. The badge will be forwarded
by mail to the Lexington Bluegrass Depot for evaluation and verification of pocket dosimeter
readings. Only exposures evaluated from the film badges will ba recorded on DD Form 1141
(see para 3=7b below), unless an accident shouid occur to the film badge. Yn such a case,
the poccet dosimetry record will be used as » working guide by the RPO (n estimating the
radiation dose recaived by the individual,
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c. An evaluation of internal dosage may be determined by various combinations of the
following methods: (1) urinalysis, (2) nose wipes, (3) fecal analysis, (4) sputun analysis,

(5) blood snalysis, (6) breath snalysis, or (7) whols body counting.

Y7, P INEL MONITOR « AR 40-14 prascribes the requirements {oy recording non-
combat radiation exposures.

8. The APC RPO will insure that eaxprsure records are recorded on each individual's DD For»
1141, as outlined in AR &40-14,

b. The Commander, KUSAHC, i{s responsible for maintaining individual DD Porms 1141 for APC
radiation workers upon notification of assignment by the organization.

¢. DD Form 1141 will be initiated for each rodiation worker when first occupationally
exposed to fonizing radiation. 1If the person exposed i{s not a radiation worker, his exposure
dose will be forwarded to KUSAIIC for inclusion in his medical records.

d. DD Porm 1141 will be part of the medical record.

3.3
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CHAPTER &

EXPOSURE OF INDIVIDUALS TO RADIATION

PURPOSE. This chapter prescribes radiation protection standards.

47, SCOPE. This chapter applies to all APG Cormaand personnal.

-3, ENE .

s. The health physics philosophy at APC is to accomplish a given task with the least
possible radiation exposure to personnel (ALARA).

b. Radiation exposurs may be categorized as {nternal or external.
¢« The population is divided into two groups for determining the permissible exposures:

(1) Occupationally exposed {ndividuals or radiation workers are persons who work in
a controlled area and whose duties might involve exposure to radiation.

(2) The general population includes those who are not occupationally exposed to
radiation and those occasionally exposed individuals who are not radiation workers but may
have reason to enter a restricted area {n the performance of their duties,

4-4, RADIATION PROTECTION STANDARDS.

a. External radiation protection standards are contained in para 6, AR 40-14¢ 10 CFR 203
and 29 CFR 1910,96 as applicable. This reguiation is further restricted by the following APG
limitations:

(1) 1In an emergency situation, these limits may be exceeded to save human 1ife (100
ren) or rescue valuable equipment (25 rem) provided the decision is made by & responsible
person in consultation with an APG health physicist, time permitting.

(2) The current accunul at ive occupstional dose racords will be kept by the medical
hsalth records custodian on DD Form 1141,

(3) Previous occupational radiation exposure records will be forwarded te the nedical
records custodian for {ncorporation into the individual's DD Form 1141,

b, Control of personnel {nternal doses will be achieved by limiting the body burden of
radioisotopes. This will be accomplished by control of ths sverage concentrations of radio-
asctive materials in the air, water, and food taken into the body. In particular, the
limitations of Title 10, CFR, Part 20.103 will be complied with in the possession, use, and
transfer of licensed radicactive materials. NCRP Report No. 27 will be used as a guide for
those radionuclides not controlled by NRC.
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CHAPTER
WEDICAL EXAMINATION POLICIES POR IONIZING RADIATION WORKERS

5«1, PURPOSE. This chapter prescribes medical examinstion policies for lonizing radiation
workers.

5«2, SCOPE. This chapter applies to all personnel classified as radiation workers within the
APGC Command,

S-), GENERAL. Radiation workers at Aberdeen Proving Gro.nd are divided into three categories
sccording to the type of hazard to which they are exposed as defined below. Assignment to
categories will be by the APG RPO upon the recommendation of the individual's supervisor.

8+ Personnel exposed to external radistion hazard. Potential exnosure to x- or gamma
radiation, sealed ganms sources, etc.

b Reactor workers and personnel exposed to neutron hazard. This group includes reactor
staff members, health physics personnel, and experimenters who frequently work around the
reactor.

¢+ Parsonnel exposed to an internal radistion hazard. Persons who are routinely in
proximity to unseaed radicactive material and, therefore, potentially subject to inhalation,
ingestion, or absorption of this material into their bodies.

5«4, MEDICAL BXAMINATIONS. Supervisors of radiation workers will schedule asppropriate medical
exaninations:

8. Initial radistion worker medical examination. This examination will 'e performed prior
to an individual's assigrment as & vediation worker. (Se2 para 5a, AR 40-14.)

b. Periodic exsmination., This examination will be parformed at least every thros years or
more frequently as specified by madical authorities (AR 40-14).

¢. Termination exsmination., This examination will be performed upon temination of assign-
ment to a position which classified the employee as a radiation worker.

5«5, ]thﬁ_mmn%{. Required examinations will be performed according to the type of
radiation hazard to which the individual will be exposed and IAW the provisions of AR 40-5,

AR 40-14, and other applicable medical regulations. (See para 3-5¢c, chapter 3.)

5-1
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SPECIAL AND UNIQUE SOURCE MATERIAL
(DEPLETED URANIUM) PROPERTIES AND CONTROLS

6-1. PURPOSE. This chapter describes the properties of depleted uranium and the controls to be
axercised by command personnel when working with the material.

6-7, SOOPE. This chapter applies to the APG Command.

6-3. IERMINOLOGY. Depleted uranium is referred to as U (depleted), DU, D-38, or Tuballey.
The material is contained in projectiles as an alloy of uranium,

6-4, USES. U (depleted) is used in projectiles and shielding, and as a simulitor for special
nuclear material devices or design items.

!
6-5. SOURCE MATERIAL PROCESS. Natural uraniwn {s about 99.3 parcent U, 0.7 percent 2y

with a trace quantity of ”‘u. The uranium is subjected to a separation process to obtain the

fissionable 235" isotope. The resulting ”‘u is now depletad and contains about 0.2 percent

z”u and may be considered to be all ”‘U. Generally most DU material is an alloy of U

(depleted) and another metal.

6-6. RADIOACTIVITY.

a. General properties of DU. Natural uranium (s radiocactive, as is DU. Uranium isotopes
are mildly radiosctive and have a relatively low specific sctivity. DU emits alpha, beta, and
gema radiation., Sheathing or encasing the material with meatal attenuates the alpha and beta.
Workers will be informed of hazards and pracautions as required by Titie 10, Code of Pederal
Regulation, Part 19. See chapter 14,

b. Selected Information Relevant to DU. Por purposes of comparison, the following table

licts some specific mctivity data, demonatrating the relatively low activity values for 2”U

and 2”0 as compared with other isotopes.

Specific Activity

lsotope {MicroCurie/gren)
238, 0.3
233, 2.1
226,, 1.0 = 10°
9
60, 1.1 x 10

Although low in specific asctivity, DU (s radioactive source matarial and with its daughters
onits the following:

Badistion Renge in At Stopped By

Gama Rays more than 30 meters 2+5 om of steel*

Bata Particles up to 6 meters s thin sheat of metal
Alpha Particles sbout 2 cm skin or a shast of paper

* The range and penetrating abil’ty of gemma rays sepends on the snergy level, Practically all

DU gewmas have low energl s, The figures given sbove are considered adequate for APG operations

tavolving DU, Baissions from & siug of DU are complex, due to bremsstrahlung, self absorption

and to the formation of decay products, called daughters, each of which dacays with the spparent
6-0
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activity of the parent, DU. 1In theory, the refining and separation nrocasses separate the 7-mu '
from its daughters; however, radioactive decay immadiately starts the daughtars forning again.

The following table shows the decay scheme:

Progeny Radiosotope Emissions Half Lifaw
Farent 2“1! Alpha, Gamnma ** 4,5 x 109 years
wughter 23‘m Bata, Camma 24 days
vaughter ”‘Pa Beta, Gamma 1.7 minutes
Daughter 2Ml.l (Sea Below) **+ 75 x 10° years

* The time required for a radiocactive substance to lose 50 percent of its activity by decay,

** This pamma {s of low energy and occurs about one-fifth as often as the alpha.

*+* Beca:se of the lang half-life of 2”0 and the small amount tiar uwill be built up, ve ray
consider the process ended here for our purposes.

¢e Maximun Permie:ible Concentrations (MPC) for occupationally axposed personne! (10 CFP 20,
appendix B, table 1) ~res

In Alr in Yater

218 - -
U Soluble (5) 7 x10 1 mlcroCurtes/cw] 1 x 10 ’-1t(roCurtcsl«l

a8 - 3 -3
2 U Insoluble (1) 1 x 10 10 microCuries/cm 1 ¥ 10 " microCuries/ml

d. Surface dose rates for DU. An infinite thickness of DU {s about Smns Tefinite
thickness 1s that thickness of macerial such that any further increase in the thickness will
cause no further change in the count rate. The surface dose rate is 200 mRad/hr. The handling
time required to glve a 1.5 rem/week exposure is 7,5 hr/week for bare hands and 15 hr/week for
hands with imm leather glovas, APGC utilizes 7.5 hr/week as a limit (1.5 ren/week x 50 weeks
= 75 rem per year, the limit for hands and feet). (Reference Los Alaws Handbook of Radiation
Monitoring (LA4400).)

e. Guide for the Calculation of Atmospheric Concentration Derived from a Removable
Contamination Swipe Survey and the Determination of Safety Action Levels to Protect Personnel.

(1) Removable surface contamination may give rise to ingestion of the contaninant
through transfer to the mouth or skin or resuspension of the contaninate and then inhalinp it.
Maximum limits for surface contaminacion cannot be fixed as are the limits of concentration
of radionuclides in air and water., It is useful to computa a nusber that may serve as a puide
in the evaluation of hazard to workers from surface contanination and to assist in deciding
whether or not to require the initiation of protective measuras for workers should contanination
be present. Inhalation 1is considared the most serious route of exposure on a pereunit quantity
basis. Removable contamination is usually limited by the inhalation hazard which may occur from
vesuspension of the contaminant, The quantitive relationship betweaen the removable contamination
and consequent atmospheric concentration above the contaninated surface due to stirring up the
surface {5 called the resusoension factor, fr’ and {s definad by

fr =  atmospheric concentration vCl{cn’

surface concentration uCi/cm
(2) Values for the resuspension factor vary from about 107* to XO.O. A value for ('
of 104 {s reasonable for the purpose of estlmating hazard from surface contamination on target
material and fixtures within the target enclosure,
(3) An estimate of the maximum removable surface contamination level allowed befors
taking safety measures to protect personnel against airborne contamination s calculated as

follows for all compounds of U278 where the atmospheric concentration {s the maximum
permissible concentration as described in paragraph 4c of this chapters

6l
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activity of the parent, DU. 1In theory, the refinin; and separation nro: 25525 scnarats the ’}pu
fron its daughters; however, radioactive decay immediatecly starts the dauphters forin;: a, ain.

The following table shows the decay schere:

Projeny Radiosotope Enissions Nal f Lifor
Parent 2380 Alpha, Gama ** 4,5 » qu years
Daushter 24y, Beta, Cawma "4 days
Daurhter 2“?3 Beta, Gama 1.2 ninutes
Daughter % (See Below) **¢ %% % 10 yoars

* The tiae recuired for a radioactive substance to lose "0 nercent of its activity by drray.
#* This pawma is of low cner;y and occurs about one=fifth as oft wn a5 the alo.a.

234
#+% B:cavse of the lon: half-life of Y and the s.all asxunt t'at <-{11 Ha Hhai't ung 2 "

consider t) > process ended lere for our purposes.

c. Maxinun Peraissibls Concenirations (MPC) for occupationally xnoscd persennc! {10 c* N
appendix 3, table 1) are:

In Alr In “Iat or

213 =11 3 -
U Selubla> (5) 7Tx19 nicroCuries/c 1 « 19 dcrofuries/ |

278 -10 1 CE
U Insoluble (1) 1 x10 decroCuries/em 1 x 12 7 =afcroCuries/ml

d. Surface dose rates for DU. An infinite thicknsss of DU is about Snn. Infinite
thickness {s that thickness of matorial such that any further incraase in the thicknass will
cause no further chan~e in the count rate. The surface dose rate is 200 =~Rad/hr. Th: handlin
time required to pive a 1.5 rem/week exposure is 7.° hr/week for barc hands and 15 hr/w2ek for
hands with lam leather ploves. APG utilizes 7.5 hir/veek 2s a liaft (1.5 ren/week x 50 weeks
= 75 rem per year, the limit for hands and feet). (Reference Lo:u Alanos llandbook of Radiation
Monitoring (LA4400).)

e. Guide for the Calculation of Atmospheric Concentration Derived fron a Removable
Contamination Swipe Survey and the Deternination of Safety Action Levels to Protect Personnel.

(1) Removable surface contamination may give rise to inpestion of the contaminant
through transfer to the moutk or skin or resusp2nsion of the contaninat: and thon inhaling it.
Maximum limits for surface contamination cannot be fixed as are the linits of concentration
of radionuclides in ai: and water. It is useful to compute a nuaber that may serve as a cuide
{n the evaluation of hazard to workers from surface contaaination and to assist in decidin
whether or not to reauire the initiation of protective measures for workers should contanination
be present. Inhalation is considered the most serious route of exposure on a per-unit auantity
basis. Removable contanination is usually linited by the inhalation hazard whi.h may occur from
resuspension of the contaninant. The quantitive relationship betwzen the removable contanination
and consequent atmospheric concentration above ths contaninated surface due to stirring up the
surface is called the resusnension factor, tr. and is defined by

!' = atnospheric concentration uct{cml

surface concentration uCi/cm
(2) Values for the resuspension factor vary fron about 10.‘ to xo”. A value for ‘r
of 10.6 {s reasonable for the purpose of estimating hazard from surface contanination on target
material and fixtures within the target enclosure.
(3) An estimate of the maxinum removable surface contanination level allowed before
taking saety measures to protect personnel against airborne contamination is calculated as
follows for all conpounds of U-270 where the atmospheric concentration is the maximum

permissible concentration as described in pararraph 4c of this chapter:

b1



APGR 3853 11 February 1981

surface concentration ( ucUaz) = atmospheric concentration ( uli ¢:|2
¢ (=t
r
-7 0! ver/cn’
10°%

-7 x 10.5 vCl/ﬂz

This concentration equates to approximately 15,600 disinteprations per minute (dpm). Since
the 1imits (5000 dpm alpha) for contamination control contained in table &4-3, AR 18%-11, are

far below this 15,6(" dpm level, the hazard from resuspension should be minimal. (Reference:
Introduction to Health Physics, Cember, Pergamen Press 1969.)

f. Potential Inhalation Exposure to Occupational Workers Duriny Target Plate Clanrin-,
Assuning that no respirators are worn, no filtered air exhaust system existed, dust bacame aire
borne on plate alternation, dose assessment calculacions below can be made. Alr sgs lings
performed after plats alternation indicated an average alpha activity of 1.5 X 10°7 uCit of
DU for a Seninute sampling period (3582 liters of air). An average worker would inhale

ahout 20 liters of air per minute; thus, in 5 minutes his inhalation exposure to DU dust
would bet

20 liters/min x 5 min x (1.5 x lO’5 pCi)= 4,2 x lO" uCt
3582 liters

The dose to the lungs from inhaling 1 gram of DU dust is 17,12 rems. (Calculated from

equation contained in Report of (ICRP) Committee 11 on permissable dose for internal
radiation (1959).) Therefore, the individual would receive a lun; dose of:

: :2! :u.“ " ﬁ%t % (4:2 x 107 4C1) = 2.0 x 10°° Rem

If an individual were to regularly change plates for 5 years (based on a S-year experience of
1480 rounds), the S-year dose assessment would be:

1680 rds x (2.0 x 10™° Rem/rd) = 30 millirem.

f. Miscellaneous Properties.

(1) DU enits alpha particles at the rate of one alpha disintegration per minute per
microgram and releases 4.2 MeV of energy in 60 percent of the emissions (LA4LODD).

(2) A thick slao of DU rives sbout 800 alpha counts/min per a2 with 2 pi peometry
(LAA400) .

(3) Contact dose rates for a 0.25 inch cylindrical DU rod witht
(a) Eberline PACISA Alpha ieter are 800-1000 counts/min.

(b) Eberline ES20 Geiger Counter are 10-11 mRem/hr beta, snd about 7.4 mRem/hr gamma.

6=7, « The health physics monitor
(contractor personnel) at the depleted uranium hard target test site will report to the
Contracting Officer's Representative (COR) (the RPO) or alternate and submit reports in
accordance with local supplied procedures. He will be responsible for:

a. Controlling access to the controlled area by maintaining en entry/exit log.

b. Performing area and personnel monitering.

¢+ Performing routine heslth physics instrument and swipe surveys of the controlled area
end adjacent structures, personnel facilities, and the envirommental sampling as appropriate

to support tihe Envirornmental Radiolopical Monitoring Program. See chapter 7,

d. Providing breathing zone and/or spot sir samplings at the target area, and providing
personnel dose sssessment from the results.

e. Conducting surveys of material and equipment exiting the controlled area and recom-
mending its decontsnination method if required. Insure that contamination limits are IAW
table 4.3, AR 335-11.

6-2
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f. Providin; annual orientation and training to test persona:l, and on a cas2=hyecas>
hasis to transient/visitor perscnnel.

s« Maintaining and documenting a source material inventory of ricovered scran at the
tast site.

he Operating supplemental (Covernnenteowned) monitoring couipmint.

i. Performing appropriste health physics monitoring commensurate vith pood haalth physics
practices

Jo Assuring that the responsible personnel observe and conforn to the requirements of the
PP in addition to those listed in parapraph 6-7,

6-1. RESPONSIBILITIES OF TEST PERSONNEL. Test personnal will Le responsiblc for, but are not
linited to, the requirements Tisted below for any RP involvin, depleted uraniun work,

a. Posting.

(1) A room or area will be posted "CAUTION RADIOACTIVE MATERIAL" if I (56 1b) or
more material s stored or used. Reference 10 CFR 20.203(e)(2).

(2) A container will be labeled "CAUTION RADIOACTIVE MATZIL.AL" (f 3 K: (6.6 1b) or
ore of naterial is contained therein. Reference 10 CFR 20.203(£)(?)(ii). (For s'ipnents
refer to AR 385-11 and DOT reguiations,)

{3) A room or area will be posted "CAUTION RADIATION ARIA"™ {[ the dose rate is in
sxcess of 2 mRen/h. (Reference AR 385-30.)

(4) A controlied access test ares enclosed with an exclusion fence not nseeting tha
requirenents established in paragraph 6-8a(1)(2) or (3) may be posted with warning signs
denonstrated in AR 385-30,

b. Personnel Restrictions. Impact of the projectile on plate produces dust to which DU
particles may be attached. Personnel are not permitted in the impact area enclosure at the
time of impact. To avoid inhalation or ingestion, personnel will:

(1) Wait until the HEPA filtered air evaculation system has reduced the DU air
concentration to less than 10 percent of the appropriate 10 CFR 20, appendix B, table 1 limit,
A water washdown of fixtures zo remove dust and particles will be performed when contamination
levels exceed those in AR 385-11. Wash water drains to a baffled holding tank.

(2) Not eat, drink, smoke, or chew in any radiolopically controlled area.

(3) Wear protective clothing as prescribed by the RP or by tha RPC.

(4) Have aveilable an spproved respirator mask which will be lssued to the individual
(APGR 385-2).

(5) Suspend firing when monitoring devices indicate an abnormal condition.

(6) Monitor themselves with the RADIAC instrument provided after the removal of
protective clothing bu* prior to leaving the test ares. Decontamination limits sre specified
in table 4-3, AR 385-11.

(7) Monitor materisl, equipment, and tools used in the impact ares prior to removal.

(8) Perform maintenance and repair only after appropriste radioclogical surveys have
been performed, and will observe good {ndustrial hygiene practices when work {s in progress.

(9) BExert svery reasonable effort to remove dirt, dust, and fragments from assoclated
fixtures in the impact ares, and will enforce good personal hygiene practices as a means to
protect parsonnal from ingesting uranium,

¢. Visitors/transients to the test ares wills
(1) Observe the entry requi rements.
(2) Wear protective clothing and devices as follows:

6«3
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(a) Visitor/transiant - less than one day. Shoe cover only = do mot handle netal,
fragments, or plate. Pilm dosimetry is not required.

(b) Visitor/transient - one day or more, but less than 30 days. Lab or shop coat,
shoe covers, snd gloves Lf material in the target area must be handled. Pilm dosimetry is not
raquired.

(e) Visitor/transient = 30 days or more. Same as operating personnel.

4, Dosimetry and Monitoring. External exposure is primarily skin dose due to beta with
a fractional whole body gama contribution. Operating personnel wills

(1) Wear film badges in the impact ares.
(2) Obtain estimate dose rate using the assigned RADIAC instrunent.

(3) Wear leather gloves when handling bare DU, plate, or items in the impact area
which may contain deposited DU.

(4) Mot handle bare assembly DU more than 7.5 hours per week when wearing leather
gloves. (See paragraph 6=6d above.)

(5) Not enter the enclosure until authorized by the onsite health physicist or test
director.

e, Plate Butt and Impact Area Facilities.

(1) The sir-evacuated snclasurs will be provided to contain scattering of DU and to
trap debris and particulates resulting from impact on targets. Debris will be collacted and
stored in a metal waste container and held for dispossl action JAW AR 385-11.

(2) Wwhen the requirement for this type of testing no longer exists, the plate tutts,
{mpact area, and contiguous affected areas will be restored for unrestrictad use in accordance
with NRC Guidelines for Decontamination of Facilities Prior to Release for Unrestricted Use or
Termination of Licenses for By-product, Source, or Spacial Nuclear Material and NBS HB 48,

f. Exemptions for Non-Fragmenting Mode Firing {nto Unexploded Ordnance (UXD) Impact Areas
(1n Bxcess of 1000m Down Range).

(1) 1In instances where projectiles are fired irn & non-fragmenting mnde, the measures
stipulated in paragraphs 6=7 b, ¢, and d need not be observed unless otherwise directed by the
RPO.

(2) DU recovered from UXD area wiil be made under procedures established for range
clearing operations and will be accomplished as & part of those operations.

g+ Operating Areas.

(1) All APG test ranges are restricted (security) to the general public. Security 1D
badges are required for access and additional clearances may be required for entry into specific
range test Areas.

(2) DU impact sreas are limited to those arsas which are remote from the public areas
of the post. While all impact areas may be considered suitable for impacting DU projectiles,
the number of impact areas will be limited to those which are presently in use or have been
used in the past, New oparating aress will not be used unless military exigency exists, and
then only after consideration of environmentsl imperatives and spproval of the APG RPC.

(3) The line of fire will be established so as to contain DU projectiles within the
impact area and to minimise the possibility of impact in riparian or littoral areas or waters
adjacent to APG.

(4) Applicable procedural portions of this regulation are to be tncluded in the
operating elenment's JOP. Modification and updating of the SOP will be permittad based on
results of new information from studies, but only upon spproval of the RIC and the RFO,
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) CRAPTER 7

SPECIAL AND UNIQUE SOURCE MATERIAL (DEPLETED URANTIM)
ENVIROMMENTAL RADIOLOGICAL MONITORING PROGRAM

7«1, PURPOSE, This chapter establishes criteria for environmental radiolopical monitorin
(ERM) for test-firing of depleted uraniuam (DU) kinetic energy penetrators at Aberdeen Proving
Ground (APG).

72, SCOPE. This plan applies to all activities having requirenents to testefire DU
penetrators at APC.

7., DEFINITION OF ENVIRONMENTAL RADIOLOGICAL MONITORING (ER(). An assessaent of the impact
of test-firing DU penetrators on the environment by sampling and analyaing various aedia (soil
sediment, water, vegetation, aquatic organisms and air) and observing appropriate trends and
changes to insure that the linits, as stated in 10 CFR 20, and NRC Licensc SUB-RY, are not
exceeded,

7-4, QBJECTIVES.

a. To develop a plan for environmental radiological monitoring.
(1) To develop asct.on levels,
(Z) To snalyze Environmental Transpor: Pathways and Dose Assessmacut Predictions.
(3) To establish sample sites.
(4) To establish sampling procedures.
(5) To match the sampling effort with the actual thraat.

%, This program will attampt to reassure the public and govermmental organizations that

the enclosure will adequately contain aerosolized DU. 1f initial judgement of none or limited
release is verified, the progran will be restructured,

7.5, BESPONSIBILITIES.

a. Commander, APG, will establish an Environmental Radiological Monito-ing (ERM) Program to
support any DU testing activities. This ERM Prograr will bs coordinated wiih the APC Radiation
Protection Committes.

b, The APC Radiation Protection Officer (RPO) wills

(1) Insure that the sampling procedures stated in the current contract and the local
SOP are carsfully adhered to by the contractor for the BRM Program.

(2) Be briefed by the contractor at least once # month on the ERM Program and report
the results to the APG RPC,

(3) Assure contractor performance by review of data summary report and independent
audit actions.

¢. The APC Radiation Protection Committase (RPC) wills

(1) Make final decisions concerning the performance or sdequacy of ERM and avaluate
the ERM reports, observing appropriate trends and changes to insure that the limits as stated
in 10 CFR 20, and NRC Licanse SUB 834, are not exceeded,

(2) Be suthorized to make changes or deviations in the BRM Program for purposes of
program enhancement.

4. The APG Environmental Quality Coordimator vill provide, upon request, an escort from the
APG Environmental Quality Office to assurs that ERM sampling procedures are followed and that
the samples for the ERM Program are obtained from the designated locations,

e. The ER¥ contractor wills

(1) Conduct the Znvironnental Radiological Monitoring Progrem accor ing to the
requirements of the ERM contract and the proceduias as outlined in ERM SOP '85-3. Also, have a

7-1
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quality assurance program commensurate with the guidance contained in USNRC Regulatory GCuide
4,15, and every six months provide one split sample of soil, sediment, water and vegeratfon tn
the COR for duplicate analysis.

(2) Provide documentation by means of the Technical Report-Study Service Confract
NSA AS029, DD Form 1164, exhibited in the contract to include a Quality Assurance (QA) data
sunmary report as illustrated i{n section C USNRC Regulatory Guide &4.15%., quarterly to (he COR
(RPO) 30 days after completion at sample analysis.

(3) Be prohibited from releasing to any person or agency; other than the sponsoring
activity, any interim, draft, or final report, or information pertaining thereto, until report
approval or official review had been obtained from the APG RPO and RPC.

(4) Promptly notify the COR of APC if sample analysis shows significance.

7«6, GCENERAL. Detailed procedures (SOP 385-3) are available from the Safety Office.

7-2
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CHAPTER 8
l-w PACILITIES

8-1. PURPOSE. This chapter prescribes protective measures to be taken to reduce unnscessary
exposures to X-rays.

A-2. SCOPE. This chapter applies to APG Command elements which use x=rays for industrial
radiogrephy.

8-3. PROCEDURES.

8. New x-ray facilities will not be installed without prior approval of the RPO. Reques's
for approval of proposed x-ray facilities or significant alterstions to exi:ting facilities
will be submitted to Chief, Safety Office, ATTN: Chairperson, RPC, and will contain the
following information:

(1) Location (building mumber).

(2) Proposed facility drawings, showing wall thickness, construction materiai, etc.
(3) Tube wvoltage and current.

(4) Projected workload; l.e., number of exposures per week and exposure duration,
(5) WNumber and type of people potentially exposed to Lhe x-rays.

(6) 1Interim cperating procedures.

(7) Any further information deemed necessary by the APG RPC.

b. The RPC will review the proposal., If spproved, the plans and specifications will be
sent to higher headquarters for review and spproval if required by DARCOM/AMCR 385-100,

¢. Only after command approval (and DARCOM approval if required) may construction or
alterations begin.

8-4. PROTECTION.
s. All radiation workers will wear personnel monitoring devices (appendix B).

b. Operating supervisors are responsible for notifying the RPO of the completion of the
new facility and for requasting that a health hazard evaluation be made TAW TECOM Supplement 1
to AR 40-5. The new facility will not be operated until completion of the survey.

¢. Radiation surveys will be performed by the operator holding the RP. Surveys of
permanant industrial facilities should be performed on the initial sctivation of that facility
anytime there is a change or modification of X-ray producing equipment, and semiannually. Radi-
ation surveys of remote nonpermanent fileld operations will be performed at the beginning of each
nev fleld setup.

d. Operations will not be conducted {f radiological safety devices are nonfunctioning.

e Supervisors will insure that personnel do not receive x-radiation in excess of the
spplicable standards (sppendix C), If there is reaton to believe that a person has received
sore than the allowable dose equivalent, the RPO will be notified immediately.

£, An approved RP and SOP covering all phases of the operation will be posted in &
conspicuous location. Supervisors will insure that personnel comply with RP and applicable
regulations.

8-5, M{. As it is impossible to establish & single set of criteris for the design and
operation of all xeray facilities, it is necessary for each supervisor involved In x-ray
operstion: to keep the APC RPC informed and up-to-date corcerning those facilities and
operations.
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CHAPTER 9

INITIAL RECEIPT OF RAGIOACTIVE MATERIALS ‘

9.1, PURPOSE. This chapter outlines procedures for receiving and opeaing packages containir,
radioactive materials.

9«2, + This chapter applies to the initial receipt of radioactive materials by APG
Command elements. Supplemental procedures for the receipt of DU are contained in APGR 710.1,
9-3. PROCEDURES.

a. Radioactive Material Receipt.

(1) The APGC RPO or his designee will maintain supervisory control for monitoring
radioactive material packages.

(?) Movement Services Division, Logistics Directorate, APG, will motify the APG RPO
of the receipt of radioactive material packages and deliver these materials to the proper
consignee.

(3) Responsible investigators designated on RP's will receive packages unopened in
their use area. Receipt of smmunition containing radioactive material {s exempt fron this
provision, see APGR 710-3.

74) Responsible investigators will contact the APG RPO or his designee when packages
are to be opened. The RPO or his designee wills

(a) Monitor for removable contamination, following the procedure in paragraph &4b
below.

(b) Complete a receipt (radiocactive material receipt document).
b. Radiocactiv terial .
(1) Upon the receipt of a package of radiocactive material, the APC RPO or his ‘
designee, will monitor the external surfaces of the package for radioactive contamination caused

by lekage of the radioactive contents. The following packages are exempt:

(a) Packages containing no more than the exempr quantity specified in the table in
this paragraph.

(b) Packages containing radioactive material as gases or in special form.

(c) Packages containing radiosctive material in other than liquid form and not
exceeding the Type A quantity limit specified in the table in this paragraph.

(d) Packages containing only radionuclides with half-lives of less than 30 days and
a total quantity of no more than 100 millicuries.

IABLE OF EXDE®T AND TYPE A QUANTITIES'
Exempt Type A
2 Quantity Limit Quantity Limit
Iransport Croup {in millfcuries (in curles)
1 0.01 0,001
11 0.1 0,050
1 1 3
v 1 20
v 1 20
Vi 1 1000
Vi1 25,000 1000
Special Form 1 20

Lyable from 10 CPR 20,205 ‘

'ﬂn transport group for each radionuclide {s specified in appendix C, 10 CPR 71 and paragraph
4f, ™ 55-315,

9-0
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(2) The monitoring of @n soon as practical after receipt,
but no later than 3 hours after the package A8 zeceived if during nornal duty lours, or within
18 hours Lf received after novmak duty hours.

(a) Packages containing exenpt quantities will be monitored witl a beta-gams survey
{nstrument to establish any special handling requirements,

(b) The exterfor surface of packages containing nateriasl fn excess of the exeapt or
type A quantities will be wiped with an absorbent smear which will tlen be analyzed and counted

for removable activity.

(c) All sealed sources will be wiped with an absorbent saear vhich will then be

aralyzed and counted for removable activity,

9-be  ACTION LEVELS.

ae  1f removable radicactive contamination in excess of 0,00° atcrocuries (11,100
‘d_‘tqi : ations per minute) per 100 squace centineters of packape surface is found on the
ext surfaces of the packapge, it will ba considered contarinated and the A'G RPO will
hold materisls and packaging fre decontanination or disposal in arcardance with AR Bs.11.

1f .vice the above level of contaninacion is found, s6s 17 TFR 20, 20%(b1( 2},

by 3f removable radiosctive contanination In excass of 0,007 nfcrocuries (11,100
tons per minute) per 100 square contimetars is found on (la external sugface of
a ,unl“ source, the RPO will imnedistely withdraw the sesled source from use and will lLave
{t decontaninated and repaired or disposed of in sceordance with AR 175<11,

4 , Rackages or containers of radioactive materials or devices containing sealed sourcrs,

which at ona foot from the surface have exposure rates greater than ? alt/he, will be placed in
the user's radioactive materials storsge area. Por iteas exceading tvpe A quantities, see

10 m 200205(()0
d. Commodity items will ba handled TAW TB 43-0116,

es Luminous devices will be tandled TAW TB 700-3,

f, Blectron tubes will be handled 1AW TB 43-0122.

9.1
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(2) The monitoring of packages wiil ba performed as soun as praciical after receipt,
but no later than 3 hours after the package is received Lf during, nocr=al Auty ours, or within
18 hours if received after noraal duty hours.

(a) Packages containin; exe:pt quantities will be wonitored wil!. & betasgama survey
{nstrument to establish any special handling requirements.

(b) The exterior surface of packages containing aaterial in ercess of the exept or
type A quantities will be wiped with an absorbent smear which will then be analyzed and rounted
for renovable activity,

(c) All sealed sources will be wiped with an absorbent siesr whileh will then be
analyzed and counted for removable activity,

9-4. ACTION LEVELS.

a. 1f removable radicactive -ontanination in ewcesc of 0,77 il rocuries (11,17
disintegrations per ainute) per 1IN0 square centineters of packse surfac~ is found on the
external surfaces of the package, it will be considered contaafnated and the ANG RPO will
hold materials and packaging for decontanination or disposal (n accordmce with AR 33511,
1f twice the above level of contasination is found, ses 17 CFR 20. 30°(E)(2).

b. I1f removable radiosctive contaninstion in excess of N,N0" dcrecuries (11,109
disintegrations per minute) per 100 square centinetars is found on t.e exterral surface of
a sealed source, the RPO will {mnediately withdraw tle serled scurce fron usc and will have
{t decontaminated and repaired or dispcsed of in accordance wit' AR 235-11.

¢o Packages or containers of radioactive naterials or deviic: contatuin; sealed scurces,
which at one foot from the surface Liave exposurc rares grester thon ? a/lirg will be placed in
the user's radioactive materials storage area, For itens exroeding type A quantities, see
lO CFR 20.205(:).

d. Commodity items will be handled 1AU TB 43.0116.

e. Luminous devices will be handled TAW TB 700.3,

f., BElectron tubes will be handled 1AW T3 430122,

9=-1



APCR 385-3 11 Februsry ‘1961
CHAPTER 10

OTHER RADIATION HAZARDS

17«1, PURPOSE. This chapter identifiss hazards originsting from sources other than radicactive
material,

10-2. SCOPE. This chapter provides information for APG Command personnel.
19-3. GENSRAL.

8. Many devices produce unwanted radiation, usually x-rays, as an inherent by-product,
These devices may include high voltage rectifying tubes and power supplies, klystrons and
othar RF tubes, television tubes, cscillescopes, electron microscopes, and other devices
utilizing high voltsges. In these devices, fast moving electrons fron a cathode are
decelerated by anode or target and bremsstrahlung (x-reys) radiation produced. The hij hor
t'e voltage sppiuwy, the more penetrating are the xe-rays produced.

b, Other types of radistion, such as visible light, infra-red radiation, and RF radiation,
way also be encountered around the above devices and may be hazardous.

10=4, T ON > ON.

a. Potential sources of xerays at APC are klystrons and other RF tubes, These devices
could conceivably produce radiation levels up to 6R/hr on unshielded tubes. At some radar and
mirrowave installations it is necessary to shield these tubes specifically to reduce the
potential x=radiation hazard.

b, High Voltage Rectifying Tubes. During the useful part of the voltage wave, xerays are
generated at the anode of the tubes; but normally the voltage across the tube s less than
1 kv, and the rays are tco soft to penetrate the glass envelope of the tube. If the tube
filament current is too low, the voltage drop across the tube {s increased and results in the
production of more penetrating radiation, During the suppressed part of the wave when the
voltage across the valve is high, penetrating rays may be produced due to cold emission of
gas in the tube, Therefore, it may be necassary to provide shielding around the valves unless
they are cil-immersed or located in infrequently occupied areas.

¢. Cathode-Ray Oscilloscopes. Again, the hazard deperds upon the voltage and current
of the tube, as well as the attenuation afforded by the tube wall, Measurements have shown
detectable levels of radiation at the normal position of the observer's eye.

d. Electron Microscopes. Some of the earlier types of instruments had considerable
radiation leakage at the primary viewing ports becsuse the windows were made of ordinary
glass, Present models use leaded glass jorts and generally provide a high degree of
radiation safety under normal operation. However, {f the current (s dropped, the resultant
increass in voltage may cause significant levels of isskage radiation,

¢, Others. Bremsstrahlung may be a hazard in any operation using high voltages. Xerays

ore produced when a stream of high-speed electrons strike a target and are suddenly stopped
or deflected by atoms within the target material,

10.0
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CHAPTER 1!
LEAK TESTTRS

111, PURPOSZ. This chapter outlines procedures for leak resrin uealed or platad sourcas
licensed by the NRC or by Depart ant of Arvy authorizations to Abardcen Proviang Cround,

tl=2, 3COPZ. This chaptar applies to APC Comand,

11«1, Wo Tha- ARG RI-oe-hie Mt ornate w11l alat vin suporvisery control nver
the leaketesting of sealed or plated sources for tin APS Co inand,

1ledy !‘7’)6%’352.
e Sealed sources will he lasketiratad 8¢ reqilrad by para "« 'cy AR Wielly

be Re-ult of leak test. «ill Yo ¢ veded tn o Teal tost ', WAlatton safaty supervicars
11 ne tnforved of any positive vosulta,

te Leaking sources will ' ro oved from use and be subjcet e vo rgpate or disposal in
accordance with AR 25«11,

ds  Laaketesting will he arcoplishod as followss

(1) The swine disc will be rubbed over thy phiysical surfa' v af the sources If tho
source {s permancently or seripernanently housed in a davice, ' arca of the devica wst
Itkely to "e rontaninated in the avant of a sonrce leak i1l " sl nd,

(?) Nefore being place® W M“F Wy the swicg will he Jheeked with an
appropriate survey meter to dataraine (f detectable levels of conrmination are present,
(A neter reading exceeding 0,25 mcem/h bataegama or 200 cpm alpha wi'l he considered
evidence of a2 leaking source.)

(1) If a swipe shows activity less than noted in paragrapl Liend(2), (&t will ba placed
in counting enuipment for analysise An analysis rovealing contariina. ivn of 0,00% microcuries
or greater will be considered evidence of a leakin; source,

e. Plated sources will be testod as followss

(1) A swipe will be nade of the storase container and of the areas where an alpha
source exceeding O.1 afcrocurie of actlvity ls vsed; or

(2) A swipe will be ~ade of the external surfaces of the source moynt, other than
the radloactive surface of the scurce, with a swipe disc,

(1) Procedures con. '..d in paragraphs ll-de, 11-4d(2), and 11=4d(3) will apply.

. fo Periodic laak tasts shall be performed at Intarvals not Lo anceed tNFEe nonths for
saaled or plaved plutontum sources, The periodic leak tast does wot sources
that are stored and not beinr used. These sources shall Lg tested. to any
use or transfer, i ‘ T
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CHAPTER 11
LEAX TESTINC

11«1, PURPOSE. This chapter cutlines procedures for leak teutin  iealed or platad sources
liesnsed by the NRC or by Depart ent of Arny autherizations to Ahard.an Provin, Cround,

112, 3COPE. This chapter aprlies to APC Cowiands

le1, E;mr:;]mh’q.',s. Th+ AP% RPO or his altornate will aalat oin supervisary control rver
the leaketestiny of sealed oy plated sources for tle AP% Co wand,

11-4s PROCENDURES.
3.5
2 Serle? sources will he lasketeuted & required by para gefh, \R IM5e11.

by Re-slt of lea! teits sl D yecorded in o leal test ‘J/‘. Cadiaion safaty supervizar:

1! b tafercet of any posti ive yasults,

re Leabine sources will be yeoved from use and be guiileetot to repair or disposal in
accordance with AR J3%8%11,

d. Laali-resting will he v enplished as follovss

(1) The swine disc 111 be rubbed ever thy plysical surfacs ~f the source, 1If the
wu-ce is peraancntly or se (ncrianertly housed in a device, t' arra of the device 20st
likely to “e rontaninated in thc event of a seurce leal ~ill Yo at "

(7) Nefore beins placed in countin; enuiprent, the suije will he .hecked with an
appropriate survey meter to detaraine {f detectalile levels of contarination are present,
(A neter readin; exceeding 0,27 mrem/li betasgama or 300 cpm sipha will he considered
evidence of a leaking source.)

(3) 1f a swipe shows activity less than noted in paragraph Liedd(2), it will be placed
{n counting esuipment for analysis. An analysis revealing contiina. .vi of 0,00% microcuries
or preater will be considered evidence of a leaking, source.
e. Plated sources will be tested as followss

(1) A swipe will be made of the stora;e container and of the areas vhere an alpha
source exceeding 0.1 alcrocurie of activity is used; or

(2) A swipe will be ade of the external surfaces of the source gount, other than
the radioactive surface of the source, with a swipe disce

(1) Procedures contained in paragraphs ll-éc, 11-4d(2), and 11-4d(3) will epply.
f. Periodic leak tests siall be performed at intervals nol to exceed threc months for
sealed or plated plutonium sources. The pariodic lesk test does not apply to sources

that sro stored and not beins useds These sources shall be tasted for leskage prior to any
use or transfer.

111
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CHAPTER 12
DISPOSAL OF RADTOACTIVE MATERIAL
12-1, PURPOSE. This chapter prescribes procedures to be followed whent
s, Commodity items containing radioactive material become unserviceable or surplus.

be Low specific activity (LSA) radioactive waste material generated during testinp is to
be disposed of.

12-2, SCOPE. This chapter spplies to APG Command elements.

12-3. GCENERAL, Material is not considersd radicactive {f the specific activity is less than
0,002 microcurie/gm, or the total activity is less than 0,1 microcurie; or a muximum surface
doss rate is less than 0,1 mR/hr, Irradiated material is not considered radioactive {f tho

maximun surface dose rate s less than O.1 mR/br gross gamwma and spreadable contamination (.
less than 100 disintegrations per 100 cm?,

12-4, KESPONSIBILITIES.

a. The radiological permit holder is responsible for initiating turn-in action of the
radicactive material,

b. The Logistics Directorate, APG, 1s responsible for storage pending shipment, final
packag.ng, requesting shipping {nstructions, and shipment to an suthorized disposal site.

¢e The APGC Radiation Protection Officer is responsible for staff supervision and
management to includes

{1) Approval of interim storage sites.

(2) Providing advice on packaging, labeling, and other partinent NRC regulations.
12-5. PROCEDURES.

s, Commodity Items Under NRC Control.

(1) The Radiological Permit Holder will request turnein through normal supply
channels. A copy of this request will be sent to the RPO, The request shall contain the
following informations

(a) Nomenclature.

(b) Physical description to include physical state, quantity, number of items,
number of shipping containers, and exterior dimensions and weight of packaged shipping

container,

(¢) Chemical and radioisotope description te {nclude hagzardous chemicals, solvents,
and radioisotopes present,

(4) Level(s) of redioactivity of sach isotopes microcuries of activity of each
tsotope; and intensity readings (mR/hr) st the surface and at one meter from the surface of
the container or package.

(e) Applicable security considerations.

(2) Generators of LSA radiocactive waste will deliver the items to be disposed of to
s designated site as directed by the Logistics Directorate.

(3) The Logistics Directorats will request disposition instructions from the NICP
and Commander, USAARROOM, ATTN: DRSAR-MAD-AC, The request will contain the seme information
prescribed in paragraph 12-5a(1)s A sopy of the request will be sant to the RFO,

(4) Upon receipt of instructious, disposition will be sccompiished within the time
frame specified in the instructi ns.

b, LSA Radioactive Waste,

(1) All rediosctive waste will be handled in such & manner as to praclude the spread
of contamination and to minimize exposure to workers and to the general public, Transfar of
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uaite to unconteninated areas will not be accomplishad unless material {5 in a container
adequata to preclude the spread of the radioactive material, Tt {35 cssontfal that rooden

lhotes be caulked, that barrcls utilize proper seals, and that sccondary containnent riethods

be Incorporateds All liquid waste must be solidified prior to disposal, Once containerined,
t!i» rontainers themselves must be stoced to preclude deterioration ol the container and possille
lei.a e Long term outdoor storage is not mernitteds The storage ~ite st be approved hy the
RPO.

(z) Radioactive waste materials will not be stored outside of designated radiation
arcas. A storage area will be posteds CAITION RADIATION AREA, (f tle dosn rate (s In oxcess
of 2 mRenr/hour (reference AR 135-30), Storage containers will be laheled as ren.irad {n 10 “Fu
.29 F) anéd chapter 6, this regulation for DU,

() All reasonable actions must be taken to mininize the voluie of radloactive waste
_snerated uithin APG. This Ls necessary to reduce container !ransportation and digposal costs
a; well ss to miniaize the amount of radioactive wastes heiny roceives At authorized wastes
diposal sites in the Unfted States,

f4) Radioactive waste will be shipped st regular intervals ith thesc intervals hein,
Lased upen volume and operational considerations,

(5) The RP holder will request turnmein as described i{n parapraph 12.5a(1) wvhenaver test
site storage space is exhausted or further outdoor storage is inadvisable based on potential

‘package deterioration.

(6) The Logistics Directorate will pick up the material to be disposed of and store
at approved storajze site.

(7) When sufficient volune for cost effective shipment is accunulated, the Logistics
Directorate will request shipping instructions fron Commander, USAARRUOM, ATTN DRSAR=MAD=AC.

The request will contain the same information as prescribed in parapraph 12-58(1)s A copy of the

request will be sent to the RPO.

(8) Upon receipt of instructions, disposition will be accovplished within the tine
frane specified (n the instructions,

¢s 1ltems not under NRC control requiring disposal will be disposed of IAW AR 182-11.

d. Radioactive Electron Tubes. This will not be allowed to accurulate to any degrae and
will be disposed of in accordance with TB 430122,
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CHAAPTER 13
ACCIDENTS

13-1. PURPOSE. This chapter prescribes procedures to be followed in the event of radiological
sccidents to include spills, loss of control, fire and explosions, and overexposures.

132, SCOPE. This chapter spplies to APC Command and tenant activities on this (nstallation.

13«3, GENEPAL. Due to the inherent responsibility of the installation commander for the safety
of all personnel working, living or visiting on the installation, all radiolegical accidents wil’
immediately be reported to the Commander, APG, ATTN: STEAP-SA,

13-4, PROCEDURES.

2 {facion Spil trol.

(1) The following will apply to any radiation spill or loss of control at any facility
or area at APG:

(a) BEvacuate all personnel to & known area of safety and close all entrances into the
hazard area to prevent entry.

(b) Close all portals and turn off ventilation and air exhaust systems {f airborne
radioactive contamination is known or suspected in the form of dusts, mists, or pases.

(¢) Contact the appropriate RPO {mmediately and, 1{f so directed or when the RPC canno:
be contacted, activate the emergency response system by dialing "17" in sccordance with criteria
established in the sppropriate snnex of the APC Disaster Control Plan.

(4) Keep all parsonnel known or suspectad of being contsuinated with radioactive
material confined to one area to prevent further spread of the contamination.

(2) The APG RPO will notify the RPC of any accident invelving radioactive materials.

(1) 1f required, the RPC or designee will investigate the cause of the accident and
recomwnend precautions to be taken to pravent a recurrence of such an accident,

(4) KUSAHC will report the accident to the Surgeon General, Department of the Amy,
1f required (see subpara (5) below).

(5) The Chief, Safety Office, APG, will report the accident to the Commander, APG, and
othar applicable suthorities.

b. + When a fire or explosion occurs
involving redioactive materials, or in fch materisls are suspected of being involved, the
procedures outlined in paragraph 13-4a above will be followed. This paragraph is not applicable
to fire in enclosures incident to testing of DU projectiles.

¢. Quarexposure of Personnel to lonising Radistion.

(1) The appropriate RPO will be notified immediately of any known or suspected external
exposure in excess of the limits of chapter & of this regulation, All such reports will be
fmediately investigated by the RFO to determine whether thare was an actual overexposure.

The individusl involved will be taken to KUSAHC for such examinations and trestment as
prescribed by medicsl parsonnal.

(2) 1nternal Exposure.

(a) Por the purpose of this regulation, any known ingestion, inhalation, or
sbsorption of radiosctive matarials will be treated as an emargency poisoning case. In all
suzh cases, the KUSAHC will be notified and will investigate the incident at once. Radio-
logical first aid will be adninistersd as necessary (eee para 13-4d below). KUSAHC will be
informed of any radiologicel first sid treatment which has been aduinistered,

() 1n all cases of internal exposure, arrangements for & bloassay will be made at
the discretion of & medical officer to determine the body burden of radioactive material
received, Upon evaluation of the incident, KUSANC wi'l inform the RPC of fts findings with
respect to the exposure.

13-0
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(3) Clinical Mansgement of Overexposure. KUSAHC will be responsible for the clintcal
arrangenent and disposition of all cases of suspected oversxposure to fonizing radiation,
The RPC will provide consultation or information at the request of medical personnel,

(4) Recommended Procedure for Parsonnel Decontamination.

(a) The chief cbjective of personnel decontanination is to remove the radioactivity
fron the body as quickiy and safely as possibls, First, remove all contaninated clothing and
monitor the body to locate specifically all contaminated skin ares. If the contanination is
confined to a small ares (e.g., the hands or forearns), decontamination may be perforsed in
the local use area.

(b) Wash contaninated areas thoroughly with soap and cold water. DO NOT USE ORGANIC
SOLVENTS OR ABRASIVES., Dry skin completely before monitoring. 1f contamination remains,
repeat process. KUSAHC will be consulted if personnel contasination {nvolves the head area,
1f wounds are present, or if {nternal contemination is suspected,

d. ”ﬂg]ge“ﬂ [SIP eid. The following radiological first ald procedures will be
used prior to the arrival o medical personnel for the types of exposures listed below, The
measures described in this paragraph in no way alleviste the requirements of notification of
KUSAHC,

(1) 1Ingestion. Individuals accidentally swallowing radioactive material of any type
vill be considered as poison victins, It is of prime (mportance to obtain famediate nedical
attention for the victim. Until direct medical suparvision has been obtained, do not induce
W-’:‘“ﬂ..

(2) 1Inhalation, 1Tt {s suggested that material (n the nostrils bs remved by the use
of cottor-tipped applicators. Gargling with water (CAUTION: DO NOT SWALLOW) s also
recommended. The nasal passages may be trrigated by sniffing of isotonic (0.85%) salt solutien
to remove particles. Irrigation of the nasal passages will be done under medical supervision,
Treatment to remove radioactive material from the remainder of the respiratory tract will he
performed only under the direct supsrvision of a qualified physician, All decentaminating
materials will be saved for monitoring and proper disgosal.

(3) Cuts and Punctures. Individuals who recelve cuts or abrasions froa items which
ara contsminated with radicactive material will wash the wound immediately under & strong jet
of water.,

(4) Skin Contemination. Decontaminate as directad in para 13-4c(4) above,

13-5. BADIOLOGICAL ACCIDENT REFORTS.

a. APG RPO Accident Reports (see AR 385-40), 1In all tnstances of fire, explosion, thaft,
spill, loss of control, personnel overexposurs, Or any other accident inwvelving radicsctive
materials, the APG RPO will be notified as required by this regulation. The RFO will then
notify proper authorities as prescribed {n AR 385.40 and 10 CPR 20 (20,402, 20,403, and 20,405).

b. Personnel Oversxposures. 1In all cases of overexposure to fonizing radiation, &
written report will be hand-carried to the APG RPO (in sddition to the (mmadiste notification
to the RPO) within 24 hours of the accident. This report will be prepaced by the officer or
suparvisor in charge when the accident occurred and will contain the following:

(1) The neme and location of the organization where the overexposure occurred.
(2) The neme of sach individval who recaivad an overexposure.

(3) The source of the lonizing radiation and, if radioisotopes are involved, the
elemant, chemical and physical forms, and the sctivity level,

(4) A brief sussary of how the overexposurs occurred.

(5) Corrective steps which will be taken to prevent & recurrence of the accident,
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(6) A signed statement from esch individual who received an overexposure, relating his
sctions prior to, during, and after the overexposure. One copy of this statenent will be
retained in the files of the RPFO, Another copy will be forwarded to the medical record
custodian for filing.

1%-6. APRD ACTIVITIES. In the event of radiological sccident/incident at the APRD, annex D of
the APC Disaster Control Plan will apply end take precedence over any provisions of this
chapter.

13-2
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CUAPTER 14
ATMINISTRATIVE CONTROLS, PROCEDURES, AND TRAININC

141, PURPOSE, This chapter establishes the adninistrative contrals, procedures, and training
ro uirenents applicable to the posiession, use, storage, and tran-fer «f lonizing radiation
producing aaterials and equipnent on Aberdeen Proving Ground,

14=2, SCOPE. This chapter applics to the APG Comaand,

14-7, GETERAL., Work with radiation saterial or devices will re-ul ~ an RP. An RP is writier
authorization froa the RPC permitcing an individual to possess, use, store, or transfer
fonizing radiation producing materials and esquipment in sccordnce vit! thie terns and conditions
of the RP, Personnel frequantin; a controlled area are required by Ar-y and KNC reyulations

té be inforned of the ex:-tence of radiation hazards and in the wplica’le radiation nrotertion
arocedures.

Lhabis iSIBILITIES.

a. The APC RPO will coordinate and adninister the Radiation Protection Training Program
at APG.

b. Supervisors are responsible for schedu!l tng, with the AP RO, radiation protection
training of all personncl under thelr jurisdiction fncludings

(1) 1Initial training.
(2) Onethe-job training,

(3 Required updating of information, procadures, and techni ves neces:ary for
personnel safety.

14-% EBOCEDURES.

8. Requests to use radioactive naterial or equipment st APG will be subnitted on RAP
Form 1114 (Radiological Perait Application) (4 copies) through the epplicable diviston
ehief to the chairperson, RPC. A cony of the pertinent SOP will be attached,

5. The applicent will submit his teaining and experience with radioisotopes or other
radiation sources on BAP Porn 1115 (Redlological Parmit Application Sunplenent) (2 copies).
The applicant must have adequate training end experience with the subject or sintlar
radioactive material to ensble the applicant to use it safely, 1In those cases wvhere training
and erperience are inadequate, &+ judged by the RPC, the applicetion will be disapproved until
adequate training or experience has been obtained or an adequataly trained individual is
assigned to the project. DD Pora 1952 (Application for Film Badge Service and Record of
Occupational Ecposure) should be subnitted concurrently.

¢+ Upon approval of the Radiologicel Permit Application by the RPC, the chairperson will
{ssue & Rediologicel Permit (BAP Porm 1113) (4 copies) and a lotice to Evwployees (NRC Porm V)
which will be postad conspicucusly at the extrance to the work sres.

d. Designated Radioactive Materisl Inventery Officers (RMI0) will subnit four coples of A
radlofisotope inventory to the PO annually TAY AR 385-11, The command ¢ will select and
sppoint an individual, In writing, vo perform an annual physical tnve tory of radiocactive
matertale A BMI0 will be nominate” by the division/branc’ chiefls The aman of the individua!
will be sent to Cowmandar, APG, ATTN: STEAP-SA. Subafssion date of the annual Inventory will
be as of 30 Septevberj ZAP Porn 1118 (Radiotsotope Inventory) will be used, A corputer
printout containin, th informat fon required by AR 38511 s authorized for those elenents
having sccess to & computer,

e, Request ard approval for tha procurorwnt of radiation producing material will be
forwarded to the RPO on Disposition Por. (DA Porm 2696), The RFO will entar the NRC license
or DA suthorizatic, nusher end it expiretion Astn, The RPC will review the request, enter
fts sction, snd return the ra u sl Lo the requestor.

f. The radistion sefaty suparvisor (ASS) or test divectors (TD) designated on the RF will be
responsible for tha perforsen: e Af hastth phystes swipe, Lnstrunent and sersonnel monitoring
os dalineated (n the applicable RF and 0P, They shall record and docunent surveys on
Radistion Survey Report (BAP Pur. 1117) end subait th report with any swips or filter
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swples to the RPO or designated representative. Results of the survey will be recorded ou
the Radiation Survey Report. Radiation levels exceeding the linits established In AR %11,

table 4-3, will be reported to the RSS/TD for recormended corrective action. Copleted reporvts .
/(11 be retained by the RPO. TECOM Pamphlets 385-1 and 3852 may bc usad as survey and .

nonitoring guldes.
se Radicactive material or items which originate from or are used in a radiation controll-d
area will require a radiation survey and Health Physics Clearance Label (EAP Form 1004) prior
to turn=in to Logistics Directorate.
h. Sumary of Adninistrative Control Documents,
(1) Radiological Permit Application (EAP Porm 1114).
(2) Radiological Permit Application Supplement (EAP Forn 1115).
(3) Radiological Pernit (EA? Porm 1113).
(4) Pertinent SOP,
(5) Radioisotope Inventory (EAP Form 1118).

(6) Disposition Porm, DA Form 2496 (Request and Approval for Radiocactive Material
Procurement).

(7) Application for Pilm Badge Service and Record of Occupational Bxpoiure (DD Forn
1952).

(8) Radiation Survey Report (EAP Porm 1117).
(9) Health Physics Clearance Label (EAP Label 1004).

{. Orientation and Training.

representative, to personnel prior to their working in or frequenting radiation areas at APG,

(1) Health physics orientation will be given by the APG RFO, or designated ‘.
Tiis orientation will cover as a minimums

(a) The hazards sssociated with radiocactive materials and other sources of lonizing
radiation,

(b) The precautions or procedures to minimize radiction exposure and control
radioactive contamination,

(¢) The applicable FPaderal regulations and provisions of NRC licenses and DA
suthorizations applying to use of fonizing radiation producing material or equipment,

(d) The rights of employees to requast reports of their exposure to fonizing
radiation under the provisions of 10 CFR 19,

(e) The provisions of the APG RPP and applicable emergency procedures.

(2) The APG RPO will submit & record of training to the appropriate personnel
diviston for inclusion {n each employes's official personnel folder,

J+ OneThe-Job Training. Supervisors will conduct onethe-job training of sufficlent
content and durstion to insure that all personnel under their supervision know how to
safely perform their work, As & minimum the immediate supervisor wills

(1) Explain the hazards sssociated with the job the enployee (s to perform, the
corvasponding safe practices to be followad, and the standing operating and emergency
proceduras written for hazerdous operations.

(2) Ewplein the steps required to perform the job and the equipment to be used
(including radiation safety equipment).

(3) Where possible, demonstrets how the operations are pearformed, ‘

(4) Allow employse to practice the steps and constructively eriticize the smployee's
performance.
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(5) Periodically spot check employee's safety practices durin; job perforaance.

(6) Allow employees to perforn unfamiliar operations with natorial that fs not radio-
active before attempting the same operation involving materials with fonizin; radiarion,

(7) Periodically bring employee's training up-to-date on the latest develepnents cone
cerning relevant infoimation, procedures, changes, and safety techniques.

(8) Submit a record of training to the appropriate personnel division for inclusion in
each employee's official personnel folder.

. ke Designation of Radiation Safety Supervisors.

(1) APG branch chiefs will designate an RSS on each Radiolosical Pernit Application
which will be submitted through the division chief, to the chairperson, RPC. The RSS is the
individual In the organization who has overall responsibility for the radiation project and
rediation workers. The training and experience of the proposad RI5 vill be listed on the
supplement sheet (EAP Form 1115), An RSS previously spproved by the chairperson, RPC, s
exenpt from these requirements,

(2) The qualifications of the proposed RSS will be ravicwed by the chairpersen, RPC,
to insure that the designated RSS:

(a) Has appropriate knowledge in radiation and/or equivalent experience.

(b) Occuples a supervisory posirion.

(c¢) Has completed a health physics orientation within the nuarter Le (s designated
as an RSS, or has previously received an orientation as a responcible invastigator/test

diractor,.

(d) Has passed the radiation type physical examination meeting the requirements of
KUSAHC,

‘ (e) MHas completed a health physics oral examination given by the RPO or the RPO's
authorized representative.

(f) Has at least one month on-the«job training in handling radioisotopes (certified
by an approved RSS).

(3) The RPO or designated respresentative will dete mine the applicant's knowledge
in radiation commensurate with the degree of exposure/involvement as follows:

(a) WRC and DA posting and labeling requirements,

(b) Leak test procedures, if spplicable,

(c) Applicable written operating procedures.

(4) Bmergency procedures,

(o) Applicable sections of this regulation,

(f) Pundsmentals of radistion protection,

(g) Operation and use of appropriate survey instrumentation,

{(h) Radioisotope procurement, storage, transfer, and disposal proceduras.
(1) Personnel monitoring requirements,

()) Charscteristics of radioisotepes to be used.

(k) Other information pertinent to the operation the ewployee will perform,

(4) Applicants meeting the sbove requirements will be racownended ro the RPC for
designation as RSS, Those (ndividuals who fail to meet the requirements must have additional
training,
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1. Designation of Responsible Investigator/Test Director, APG branch chiefs will dest nate
» responsible investigetor/test director on each Radiological Peranit Application which will be
subnitred through the division chief, to the chairperson, RPC. The responsible investijator/
tast director will perform specific testing tasks under the RP, This individual may also
serve as the RSS, The training and experfence of the proposed responsible {ovestipgator/tes!
‘director will be listed on the Supplement Sheet. The cualifications of the proposed resporsibla
fnvestipator/test director will be reviewed by the chairperson, RPC, to {nsure that the desi nated
individuals

(1) Has sppropriate knowledge in radiation or equivalent experiances

(2) MHas completed a health physics orientation within the quarter he is designared as
a responsible investigator/test director, or recaived an orfentation as a radiation worker.

(3) Has passed the radiation-type physical exanination meetin; the requirements of
FU3SAUC,

(4) Has at least one month on=the=job training in handl ing radioisotopes in the for
and range of activity levels for which spplying and has read and understood pertinent written
operating and emergency procedures for the appropriate test program,

(5) Has completed @ health physics oral exaaination given by the RPO or authorized
respresentative,

m. Designation of Radiatioa Workers.

(1) Operating divisions will list proposed radistion workers on the Radiological Prrait
Applications A radiation worker is any {ndividual authorized by RP to perform work with
fonizing radiation producing materials and/or equipment.

(2) Responsible branch chiefs will {nsure that radiation workerss

(a) Have completed s health physics orientation.

(b) Have passed a radiation-type physical examination meeting the requirements of KUSAHC,

|
(¢) Have satisfactorily completed on-the-job training covering appropriste writton ‘
operating and emergency procedures (certified by RSS).
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CHAPTER 15
APTLICABILITY TO TENANT ORCANIZATIONS

151, PURPOSE. This chapter describes the applicability of APA2 *1J<7 e Lenant orjanizations
at Aberdeen Proving Ground.

15«2, w. Since tenants of APG may have i{ndependent radiitinn protection prorans and "y
thenselves Licensees of the NRC, the applicability of this repulation to temant or; anizations
is limited by the respective intraservice support agreement.

15-3, JIENANT RESPONSIBILITIES. Specific tenant responsibilities taclude tlie folloving s

a. The RPO, or alternate, of each tenant radiation prote/tion «ow.ittee will serve as a
nonvoting member of the other committees in order to coordinata Ll.c tenant and APG radiatien
protection programs.

b. Prior to submission for approval, tenant organizstions will fuenich for review copin~
of their NRC license and DA authorizstions to Commander, APG, ATT!Y Installation Health
Physicist (STEAP-SA). Applications for all NRC licenses and DA authorizations will be provide
to the APG RPC in accordance with paragraph 1-5€(4), chapter 1 of this regulation.

¢e Tenant organizations will furnish four copiles of their radloisotops Inventery repor!
annually to the Installation lealth Physicist/RPO when there is any chan_e in inventory.

d. Disposal of radioactive material will be tn sccordance wit!. AR 137«ll, The Co-mander,
APG, will be informed of the quantities of all discharges of radivactive elfluents at APG,

e. The Installation Health Physicist/RPO is responsibls for radfation protection concerning
shipments of radioactive material while such shipaents are in the physical custody of thn
Logistics Directorate, APG, Sliipments on and off post will be (n arrordance vith AR 18%11,
Tenant organizations will be suthorized to monitor tncoming and outpoing shinments consistent
with the requirements of current regulations and thair respective radiation protection prograns
and in coordination with Movenent Services Division, Logistics Dire-torats, APG, The
Installation Health Physicist/RPO shall be advised of inbound shipnents TA'! Chapter 9 of this
regulation,

f. Radioactive commodity items or other items which were used in radiation controlled arcas
will require & Health Phy.lcs Clearance prior to turn-in and acceptance by the appropriate
division of the Logistics Directorate, APC.

ge Tenant sctivities will provide to the APGC RPO accass to their radiation areas in a
timaly manner.

h. Deficiencies in tenant RPP's which may impact upea the responsihilities of the Commander,
APG, require prompt notification of the APC RIO.
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APSR 19t 11 hbtu.ry usx'
CHAPTER 16
IMPLEMENTATION TITLE 10 CFR PART 21 .'
16=1, RURPOSE. To prescribe procedures for hﬁlmuﬂon of Title 10, CPR, Part 71,
14«7, SCOPE. This chapter applies to APG Command elements.

=% “!.EQM' For the purposes of this regulation, the followin, definitions aprt, to the
\PZ Cowands

A, cte A departure fron the technical requirements of an Itea or cosponant ! il
414 result in creation of & substantial safety hazard involving NRC Llcansad ~arurialy

be umm%'r(-“ﬁ' For aatters pertaining fo Title 17, €™, Par 1, the Sowmartir,
A5, is the responsible © fcers

Co mm%_“g*_w. Loss of safety function to the extant that there §s a jey
redgction {n the degree O protection provided to public health and safety for any factlity or
activity licensed by NRC.

164, GEMERAL. Title 10, CFR, Part 21, requires tha reporting to the NRC of defect. or
noncuapliance which could result in 2 substantisl safety hazard (ron NRC licersed » terial,
The Federal regulation provides for & $5,000 per day penalty for failure to report up to &
aaximun of $25,000 penalty.

165, m. In conformance with DARCOM letter, DRCSF-P, 4 Dece~ber 1979, subject:
Implementation 0 part 21, Title 10, Code of Pederal Regulations, the followiny procedures are
establisheds

s. Any individual who discovers a defect or bacomes avere of & condition of noncompliance
{nvolving NRC 1{censed material will {mmedistely notify his immediate supervisor or, in the
supervisor's sbsence, his next higher supervisor.

)
b, The supervisor receiving the notification of & defect, deviation, or condition of ‘
noncompl iance will {mmediately provide the following information to the APG RPO.

(1) MName, organization, and phone number of the individual who made the initial report.
(2) The nature of the defect, deviation, or condition of noncompliance.
(3) The date and time the defect, devistion, or noncomplaince was {dentified.

(4) The nature of the operation being conducted st the time the defect, deviation, or
noncompliance was fdentified, :

(5) Any sction taken to correct the defect, deviation, or sssure compliance.
(6) Any suspected or actual exposure of personnel to excess levels of radiation.

e The APG RFO will request any addicional information felt necessary and will provide the
responsible officer with all deta needed for conduct of an snalysis of the potential for a
substantial safety hazard and submission of » raport in sccordance with Title 10, CFR, Part 21,
A report will be submitted, by means other than written, within two days of the determination
thet Title 10, CPR, Part 21 applies, to the Regionsl Office of Inspection and gnforcement,
Iisted in Appendix, Title 10, CPR, Part 20, A followsup written report shall be submitted
within five days to the regional office; {nformat lon coples shall be forwarded to HQDA,
DAPE-HRS and WQ, DARCOM , DRCSF-P.

4. The responsible officer will conduct an analysis of the facts provided and, basad upon
his conclusions, will report to the NRC those incidents found covered by Title 10, CPR, Part 21,
in the format prescrised and within the time limits defined in Title 10, CFR, Part 21,

o Bach (ndividual or entity subject to Title 10, CPR, Part 21, shall assure that esch
procurement document for & facility, or & basic componant A8 defined in Title 10, crR, Part 21,
tssued by him, her, oF it, vhen spplicable, that the provisions of Title 10, CPR, Part 2,
spply. See Title {0. cr, Pere 2131
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7. Bxcerpt of Section 206, Enerpgy Reorganisation Act of 1974 and the foregoing procedure
‘ will be posted with the applicable RP, Title 10, CPR, Part 21, may be examined at the Safery
Office.
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TENANT ORGANIZATION RADIATION PROTRECTION PROGRAM

AEHA, BRL, and CSL Radiation Protection Programs
are maintained on file in the Safety Office, APG.
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ABBREVIATIONS AND DEFINITIONS
@ secrion 1
Abbrevistions used in the regulation,
g 1, AEHA « Army Bnvironmental Hygiens Agency,
2. ALARA - As Low As Reasonably Achievable,
% 3. APG = Aberdeen Proving Cround,
&, APRD « Army Pulse Radiation Division,
. S« CFR - Code of Pederal Regulations.
6, OOR « Contracting Officer's Representative,
7. em = Centimeter.
8. Ci - Curie.
9. DN. = Daefense Nuclear Agency.
10, DOE « Department of Energy.
11. DPOT « Department of Transportation.
12. EPA « Environmental Protection Agency.
13, WM « Bavironmental Radiclogical Menitoring.
“ 14, eV =« alectron Volt.
15 @.u = electrostatic unit.
16, PAA « Pederal Aviation Agency.
17. @M « Geaiger Mueller.
18, ygms - grams,
19, 1CC « Intarstate Commerce Commission
20, k - kilo (1000).
21, kV - Kilwolt.
22, = - willi (1/1000),
23, M = Mege (1,000,000),
24, KUSANC « Kirk United States Army Healch Clinle
25, WBS - Wational Bureau of Standards,
26, WFPA - Mational Pire Protaction Association,
27, WRC « Wuclear Regulatory Commission
2. ren - rosntgen squivalent man,
2. RPF - Radiclogical Pemmic.
‘ 30, RPC « Radiation Protection Committes,
3. RPG « Radiation Protection Guide,
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Radiation Protection Officer.
Radiation Protection Program,
Radistion Safety Supervisor,
- Responsible Investigator/Test Dire:tor,
SOP - Standing Operating Procedure.
USPUS - United States Public Health Service.
u = micro (1/1,000,000).
SECTION 2
Definitions.

1. As Low As Reasonably Achievable. Maintaining radistion exposures and relcases of radioace
tive materials in effluents to unrestricted areas as low as is reasonably achicvable taking into
sccount the state of technology, and the economics of {mprovements i{n relation to benefits to
the public health anc safety, and other societal and socioeconomic considerations, and in rela-
Lfon to the utilization of atomic energy in the public interest.

7, Breasstrahlung, Secondary photon radiation produced by the decelerarion of charged
prrticles. Braking radiation.

3, Bye-Product Material, Any radioactive naterial (except special nuclear natorial) ylelde!
{n or made radioactive by exposures to the radiation {ncident to the process of producin or
utilizing specisi nuclear material,

4, Control Film, Film packets used to compute correlation factors for incidental exposure
to vradiation or emulsion deteriorstion which may occur {n transit or storage. Control fil~s
sre stored in an area where only background radiation is present and arc not worn hy personnel,

5. Controlled (Restricted) Area. Any area where access or occupancy 1is controlled for the
purpose of protection of individuals from exposure to fonizing radiation and radioactive
materials, The controlled area for test-firing DU could be from the target site out to a
radius of 260 meters as defined in AR 385-30,

6. GCurie, The rpecial unit of sctivity., One curie equals 3.7 x 1010 nuclear transformations
per second.

7. Pose. A general term denoting the quantity of radiation or energy absorbed. For special
purposes, it must be appropriately gqualified. 1f unqualified, it refers to absorbed dose.
(Absorbed Doses The energy {mparted to matter by fonizing radiation per unit mass of
{rradiated material at the place of interest. The unit of ehsorbed dose is the rad. One rad
equals 0,01 Joule/kilogram).

8. Dose Eguivalent. The product of absorbed dose, quality factor, and other necessary
modifying fectors necessary to obtain an evaluation of the effacts of radiation received by
exposed persons so that the different characteristics of the exposure are taken into account.
9. Dose Rate. Absorbed dose delivered per unit time,

10, pDosimeter. Instrument to detect and measure accumuiated radiation exposure.

1l. Dosimetry. Deternination of radiation dose.

12, Blectron Volt. The unit of energy equivalent to the energy gained by an electren in
passing through s potential differance of one volt (Abbreviated: eV, 1 eV = 1.6 x 10~ 2erg).

13. Pilz Badpe. A film packet in a holder which normally includes s neans of attaching the
badge to the wesrer's ciothing and is used as » personnel dosimetric device.

14, Half Life. (T ,)e The time required for half the atoms of a sample of a given radio- ‘
nuclide to decay. °
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15. High Radistion Arga. A radiation area in vhich a major portion of the body could receive
s dose equivalent in excess of 100 millirem in any one hour.

. 16, lonizing Radiation. Any radiation, electromagnetic or particulate, capable of producing
fon pairs, directly or indirectly, in its passage through matter. This includes, amon;
others, the followings

a. Aipha Particle. A charged particle having the same mass and charge as & helium
nucleus; Le8., 2 protons and 2 neutrons, which is emitted from the nucleus of an atom,

bs Beta Particle. A charged particle with the same mass and charge as an electron and
. which {s emitted from the nucleus of an atom,

ce Neutron. A particle having one mass unit and zero charge, relessed in fission
processes and by bombarding certain nuclei with alpha particles, high energy protons, or high
' energy electromagnetic radiation, Neutrons are unstable and disintesrated by beta emission.

d. Ei%M° A particle having the mass of an electron and unit positive charpe, ejacted
from the nucleus.

e. Proton. A particle having one mass unit and unit positive charge.

f. X-rays. Penetrating electromagnetic radiation whose wa' *lenpths are shorter than those
of visible light, They are usually produced by bombarding a mec. llic target with fast electrons
in a high vacuums In nuclear reactions, it {s customary to refer to plotens originating in the
nucleus as gamma rays, and those originating in the extranuclear part of the atom as xerays.

B Rays. Short wavelength electromagnetic radiation of nuclear origin (range of
energy from 10 KeV to 9 MeV emitted from the nucleus).

17. Licensed Material. Source material, special nuclear material or by-product material,
which is received, possessed, transferred, or used under & general or specific license
issued by the NRC.

18, Licensee. The holder of a general or specific license issued by the NRC under the
provisions of Title 10, Code of Pederal Regulations, Part 30, 40, or 70.

19. Personnel Monitoring Equi, ment. Devices designed to be worn or carried by an {ndividual

for the purpose of measuring radiation received by him, Examples of personnel monitoring
squipment include film badges, pocket chambers, pocket dosimeters, and film rings.

20, mt.u_lzgt_op A multiplier correcting for linear emergy transfer dependence of
biclogical effect when absorbed doses are modified to a common scale for all fonizing
radiations.

21. lf_ﬁ. The unit of radiation absorbad dose (0,01 Joule/kilogram, 100 ergs/gram, in any
medium).

22, Radiation. An energy transport mechanism,

a. Annihilstion Radiation. Photons produced when an electron and a positron unite and
cease to exist. The annihilation of a positrone-electron pair results in the production of two
photons, sach of 0,51 MeV energy.

b, Background Radiation. Radiation arising from radiosctive material other than that
directly under considerstion. Background radiation due to cosmic rays and material radio-

activity is always present, There may also be background radiation due to the presence of
radioactive substances in other parts of the building, in the building material itself, etc.

ce Characteristic (Discrete) u‘g%uon. Radiation originating from the atom after
removal of an electron or excitation of the nucleus, The wavelength of the emitted radiation
is specific depending only on the auclide and particular energy levels involved.

d. [External Radiation. Radiation from a source outside the body.
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e. !ntf;nal Radiation. Radiation from a source within th- body as a result of disposition
of radionuclides in body tissue.

f. lonizinc Radiation. Any electromagnetic or particulare radiation capable of produring
fons, directly or indirectly, in its passage through matter.

Ce aka-~e (Direct {ation., All radiation coming from the source housing except the
uselul beam,

he Primary Radiation. The useful beasm of an x-ray tube.

fs Scattered Radiation. Radiation ich during its passage through a substance has been
deviated in direction, It may be mod'fied by a decrcase in energy.

§» Secondary Radiation. Radiation resulting from absorption of other radiation in matters

It may be either electromagnetic or particulate.
ks Stray Radiation. The sum of leakage and scatter radiation.

23. flduuon Area. Any area, sccessible to personnel, in which there exists radiation at
such levels that a major portion of the body could receive in any one hour a dose equivalent
{n excess of 2 millirem or in any 5 consecutive days a dose equiv/ lent in excess of 100
millirem, *

24, Radiation Generating Device. Materials, equipment, or devices which generate or are
capable of generating lonizing radiation, including (1) naturally occurring radioactive
material, (2) by-product materials, (3) source materials, (4) special nuclear materials,
(5) nuclear reactors, (6) radiographic and fluoroscopic equipment, (7) particle generators
and accelerators, and (8) radio frequency generators such as klystrons and magnetrons which
produce x-rays.

25. Radiation Overexposure. An exposure which exceeds those levels stated in AR 40-14,
26, Radiation Protection Guide (RPG). The radiation dose equivalent, which should not be

exceeded without careful consideration of the reason for doing so.

27, Radic ctive Material. Any material, solid, liquid, or gas which spontancously emits
fonizing radiation. For the purpose of this regulation, material i{s not considered radio-
active if its specific activity is less than 0,002 uCi/gn, or its total sctivity i{s less chan
0.1 Ci, or its maximum surface dose rate is less than 0,1 mR/hrj material activated by
{rradiation {s not considered radioactive {f maximun surface dose rate is less than 0.1 mR/hr
gross gamma and spreadable contamination is less than 100 disintegrations per minute per

100 cm<.

28. {0 her. Any person who performs or who personally supervises radiographic
operations.

29, !agiog;ghq'g Assistant. Any person, who under the personal supervision of a radiographer,
usas radiographic exposure devices, sealed sources, or related handling tools for radiography.

30. mm_t_c_mw. Any instrument which may be operated for the purpose of
makirg a radiographic exposure.

31. Radiography. The making of shadow images on photographic emulsion by the action of
fonizing radiation. The image is the result of the defferential attenuation of the radiation
in its passage through the object being radiographed, Includes industrial and medical uses.

32. The special unit of dose equivalent numerically equal to the sbsorbed dose in rads
multiplied by the quality factoer and any other necessary modifying factors.

33, Roentgen (R). The special unit of exposure where IR = 2,58 x 10" “coulonbs per kilogram
of air.

34, ,“P_&ﬂm. Any radioactive material that is encased in & container designed to
prevent leakage or escape of the radioactive material or any of its daughter products.




APGR 385-3 APPENDIX B
11 February 1981

5. Source Material.

a. Uranium or thorium, or any combination thereof, in any physical or chemical form.

be Ores which contain by weight one-twentieth of one percent (0,0005) or more of (1)
uraniun, (2) thorium, or (3) any combination thereof. Source material does not include
special nuclear material,

¢e Depleted uranium in the U-235 {sotope.

36, Special Nuclear Material,

a. Plutonium, uranium 233, uranium enriched with isotope 233, or with isotope 235, and
any other material which the NRC determines to be special nurlear material, but does not
include source material,

be Any material artificially enriched with any of the feregoing, but does mot include
source material,

37, Source Container. A device in which sources are transported or stored.

38. Survey. An evaluation of the radiatior hazards incidental to the production, usec, or
presence of radicactive materials or other sources of radiation under a specific set of
conditions. Such an evaluation customarily includes a physical survey of the location of
materials and measurements of tha dose rate of radiation that may be involved.

39, Wearing Period. The length of time during which a film packet {5 worn by the individual
being monitored.

40, X-Ray Area. Any area where x-radiation hazards exist.
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| 40-5 w/TECOM Supplement,

40-11.
e 40-14.
40-66 .
Se $5-39. ¥
fe 340-18-6 -

335-10. u

2 2 8 B EEZ B

385-11. '

9. AR 385-30.

10. AR 1385=32.

11, AR 135-40 w/DARCOM Supplement.
12. AR 385-30.

13. AR 700-64.

14. DARCOM/AMCR 385-9,

15. DARCOM/AMCR 385-25.

16. DARCOM/AMCR 385-20.

17. DARCOM/AMCR 385-100.

18, TECR 385-9.

19, TECR 385-25.

20. APGR 310-1.

21. APGR 385-1.

22, APCR 385-2.

23. TECOM Pam 385-1.
24, TECOM Pam 385-2.
25. WNBS Handbook &48.
26, NBS Handbook 54.
27. NBS llandbook 59.
28, NBS Handbook 67, ’
29. WBS Handbook 66,
30, WBS Handbook 73,
31. NBS Handbook 80,

32, NBS Handbook 92,

33, NC2F Reports,
34, NFPA 801(NPC Vol 16)
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35.
6.
3.
38,
9.
40,
41,
42.

43,

&5,
46,
47,
L8,
49,
50.
51,
52.
33.

$B 11.206.
T8 MED 62.
T8 MED 223.
D MED 232.

Title 9, CFR.

Titls 1O,

(%]

Title 14,

Title 46,
Title 49,

APGR 710-3,

APC Disaster Control Plan,

T8 43-0116,
T8 430122,
T8 43-0197,
T8 700-3.

TB 750-249.
™ 55-315.

™ 3-15.

P —

CFR
Title 29, CFR.
CFR
CrR
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DEPARTMENT OF THE ARMY
Kirk US Army Heaith Ciinic
US Army Medical Department Activity
Aberdeen Proving Ground, Maryland 21005

Emergency Room 28 August 1979
SOP No. 38

Management of Radiation Casualties in the Emergency Room
s Purpose: To provide the procedure to be followed in the event a notification
is given that a Radiation Alert exists.

2. Notification: Persons to be notified when a radiation casualty is anticapted

During Ncrmal Duty Hours After Normal Duty Hours
Commander, KUSAHC AOD
‘ Chief, Nursing Service Nursing Supervisor on Call

NCO1C, Emergency Koom

3. Procedure: In the event a notification is given that a Radiation Alert exists,

the following procedures are to be followed:

a. When requested, an ambulance will be dispatched for the patient. Radiation
Film Padges, (in Radiation Locker kept in Emergency Room ambulance entrance), will
be worn by all personnel gcing to the area. All film badges will be signed out on
the form provided in the radiation locker. All windcws in the ambulance are to be
kept closed and the ventilation system turned off. Upon approaching the area, the
ambulance will stop at building 860, where the necessary protective clothing and
equipment will be issued (coveralls, boots, gloves, caps, protective mask, and twc
additional film badges).

b. An internalmap of the Pulse Radiation Facility will be provided, pin-point-
. ing the exact location of the injured person or persons. The first gate will be
opened and the ambulance will proceed through. The seccnd gate may or may not be
open. If not, the amtulance attendant (with protective mask in place) will open
the gate for the ambulance to pass through, than reboard the ambulance. The gate
will be left open so as not to interfere with leaving the site.

¢. Inasmuch as is practical, the decontamination procedure will have begun by \
the team at the reator site. Personnel at the site will also provide a large plastic
sheet with which to drape the patient and/or the ambulance to prevent excess ccn-
tamination of both the ambulance and personnel in the vehicle as much as pessible.

d. A Health Physicist is to be notified by the agency that experierces the
accident, and he will accompany the patient to the hospital and remain present until
the patient and all equipment have been decontaminatzd. He will also make arrange-
ments for the disposal of all contaminated wastc.
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Emergency Room 28 August 1976
SOP No. 38

e. In anticipation, before the arrival of the patient, remove all extra equip-
ment which may not be needed out of the Emergency Room reception area (chairs, litters,
crash box, linen hamper, ambulance closet, etc.). In addition, the emergency cart,
stocls, IV poles, dressing table, all but one kick bucket, etc., are to be remcved
from the Emergency Rocm. From outside the Emergency Rocm ambulance entrance, the
galvanized can marked "radioactive waste" is brought in to the Emergency Room. Any
equipment which might be needed is removed from the cabinets and then all cabinets
are closed securely. Remaining table and the floor are covered with sheets or a
large plastic drape. The door leading to the EF desk is sealed off with mz sking
tape from the inside. A long strip of tape is placed cn the vutside across the docr
at eye level marked "SEALDED OFF". The air ccnditioner outlet which surrounds the
ceiling light and the outlet vent to the left of the Emergency Room door are also
sealed cff with a large plastic bag and masking tape.

f. All medical perscnnel ccming in contact with the patient or in the patient
area will don protective clothing as well as wear film badges. With the exception
of gloves, all protective clothing (gown, face mask, hair cover, shoe cover) are
located in the clothing isolation pack. This isolation pack and gloves are main-
tained in the Radiation Lccker.

8. There is to be one medical persen to stand outside the ER ambulance entre
ance for the purpose of obtaining any equipment which might be needed for treatment
of the patient.

h. Decontaminate the patiert by wiping off all expcsed areas with soap and
moist sponges. Save all the sponges in a plastic bag. Save the water in a plastic
bag in a pail. Remove all the patient's clothing and wash down again. Pay partice-
ular attention to ears, fingernails, and areas of the body where hair is present.
Do not go from a dirty to a clean area (the area covered ty the patient's clothing
should be a relatively clean area). Be sure to save all discarded waste in the
radioactive waste can.

i. In the event that the patient's medical condition is such that routine
deccntarination would be hazardous to the patient's life, it may be dispensed with
until the immediate medical emergency is met and the patient is considered by the
physician to be out of danger.

J. All water, urine, emesis, suction residue, linen, etc., will be saved in
covered containers (plastic bags, sealed off) for testing and disposal by the
Health Physicist.

k. The patient will be monitored by the Health Physicist prior to discharge
from the Emergency Rocm.

1. All equipment will be wiped down with A-33 by Emergercy Room per :onnel ard
monitored by the Health Physicist. After monitoring and clearance by the physicist,
the room will be ready for use again.
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’ Emergency Room 20 August 1979
SOP Mo. 38

m. Following decontanination, the patient ray be treated according to
medical indications. HNo further precautions are nccessary.

n. Anyone coming fn contact with a radfaticn casualty must wear pro-
tective clothing (gown, shoe covers, face mask, gloves, hair cover) and a film
badge. ilake a note of tne badge nunter of each individuz). Badges rust te
turned into X-Ray for monitoring after patient and eluipment are decontaminate..

o. The arca is to be sealed off with tape after tac patient and all
required persornel (kept at a m'nimun - corpsman, coitor, patient, Health
Physicist, and nurse, 1f necessary) have entered the area. Jo ore 15 t
enter or le2ve the area until cleared xythe Health Faysicist,




IN THE EMERCENCY ROOM

1.

" ADDENDUM TO EMERGENCY ROCM SOP NO. 38, MANAGEMENT OF RADIATION CASUALTTES

Brergency Medical Team (EMI) raxbers consist of all members of the

Arbulance Section end Bmergency Room staff. The IMI physician ic zlways

the military POD. The entire staff functions o the BT in the following

mnner

a. Day Shift

cPs

NOOIC, ER .
Aabulance Driver £1 '210-0)
ER - Enlisted #1

Mnbularce Driver 2 (DMT-4)
IR - Enlisted k2

Pvening Shift

Military PCD is callad in
3 2~bulance Drivers (2T
3 Enlisted Medics

]l Nurse

tlead Nurse, ER i3 callec in

Nicht Shift

Military QD is call-d in
ticad Nurse, ER is called &
1 ’azulance Driver (=217-A)
1 Falisted Medic

1 Nurse

-
‘e

2. All tcam renbers go thicush inservice/@ducction on

F

; ’;’(\c"\._-"”
SATIRA K, Mol
M, AC
Chief turoe

regular tesis,

/ Y

-
\- 7

)1)7 ‘s)" 4.q[ /[(;.) }"‘\



DEFARTCEHT OF THE ARNY
KIR: US ARMY hfALWH CLILIC
US ARMY NIDICAL DCPZRTHERD ACTIVITY
FORT CLCRGE G. WCLADE, MARYLAND 20755

KAHC S0P 3 November 1978
No. 40-279

Maragerent of Casualties Secondary to lenizing Radfatien

1. Purpose: To provide gquidinc2 and instructions o Lo followed in the
manageront of cceupational rasiciojical casualtie:.
2. Refercaces: AR 40-13; AR 385-30; AR 755-15; ™1 6-215.

3. Appliczbility: A1l persornel of KAHC, APG.

4. Ceonera)l: Individuals may te victims of accidents involving expasuia to
1onizing radizticn (leaks, spills, x-ray rocm ovcrexposures) efther sinyly ¢r
fn combination with other injuries,

8. Resngnsibilities:

a. Chicf, fmergency Medical Services will insurc that:

(1) Personn2? will b2 sulected to furm an enirqoncy medfca) 1ai-
respond te such 2scidents (the sire team will te uset to respend o olner
typas Of acciuints regargless of cuusej.

(2) Feuip wnt and supplizs will be establisiei
such an 2co1z2:t ecours,

(3) “he team so seiected i3 raniliar with *foir dutios and the ¢
they will uo2,

(4) Lotify the followinc individuals as scun as ko 15 wal) infer-ed
the medica? aspeci of &£ha acu dent

(a) viuc Cemaander.
(b) (linic Administector.
~

(¢) Chicf, Preventive i‘ceinine Division,

(d) Crief, Occupatioral real:k Service.

(S) Disvatch the emergency teans in amdylar o5 o4 recessary o ¢
the surviving crsudle’es. A S18791C and modical «ffvoor (iF avarlynle; il
accompary ' > vehicle, The vehicle will stop at ‘Lo vidbilock and * .
protective cictiring stould th's be grewa necees rv by the seaier roc:

charge &t 11 cite of ih2 eccident,
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b. Person receiving the alert will record the time the alert was received

~and will cbtain «.1d record the follozing inforration from the notifier:

(1) MName of the notifier.

(2) MNature of the accident -- injury, leak, spill, etc.
(3) Location of accident -- building nurder.

(4) Phone at the accident area.

(5) Estimated number of survaiﬁg fajured.

(6) Estimated naturc of injury., (radiaticn -- hos many ven; burns,
crush, wounds, fractures, etc.).

(7) Exact place for ercrgancy medical team to report.
(8) Hame and rank of OIC at the site of accident.
(b) The time of the cccident.

(10) When this inforratfon has baen reccrded, it will be given to the
Chief, Cmergency Medical Services in gerson or by telerhene (rnztension 3474/
4671) or to the POD during off-cuty hours.

¢. Sunerviscr/Charge Liurse, Emargency Rocn, will:

(1) Feady the health clinic Emergency Raom for receipt of patients,
(2) Se2l ventilation and exhaust ducts in tre Ernergency koon,

(3) Asserble linen shects with which to wr. = Z:contarinated ratients,

(4) Provide leak procf plastic bags with vhich to collect patient’s
clothing.

(5) Asserble Nursing Service personnel rczdy to handle the expected
patients,

(6) Assendle necessery raterials for decontoninating patients.

d. ~ Decontaninaticn Praocedures:

(1) Decontarinaticn at the site of frjury. T1f at all nissible,
decontamination of the racdislooical casualty will be cumpleted at the
scene of injury jy the Fealth Fhysics facility stufl dccentawinating tegm,
The medical officer dispatcrod to the scene of injury can determine the
necessity for inmediate evacuaticn to the Erergincy Fom, 1o contaminate

q
=
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“-patient will be brought to KAHC unless his/her injuries are such that delay
of evacuation for the purpose of decontaminaticn would be life-throatening,
No contaminated patient will be brought irto the YANC without the verbal consen.
of the Clinic Commander, or the CIC in the Commancar's absence.

(2) Hospital Dacontamina.ion:

(a) If the contaninated patient must be moved to the Clinic irnediately,
he/she should be placed on piper cr linen shests before transforral to the
ambulance,

{b) Upon arrival at tre Emercency Room, the installation Health Physiciss
will be notified at extension 4756/4757 during duty hours and 300, Staff Dul
Offfcer, APG, after duty hours, weekends and holidays.

{c) Ventilation and erxhaust ducts in the Erergency Poca will be secaled
before the casualty is admitted. Mhen these prec. utions are taler, tihe
casualiy should be moved directly from the ambulance to the Erergency ke,
Paper cr linen sheets should be used to isolate tna patient and ary contam-
inated articles from the madical staff and eaurpment,

(d) Emergenrcy Room persoanel will don protective gowns, masks, caps,
shoc covers, rubter gloves, and film badges stored in the fmersency Reem,

(r) The patient's clothing and persomal articles will b reroved ana
sa2cured in leax prcof plestic containers or bags.

(f) R preliminary radiological survey will te cerduzted by tin ile2lth
Physicist to determine the extont and degree of contesiration of the natien®.

{g) Alter tha necessiry ex:~inations and Tife-saving procedures are
completed, decentanination shouiu Legin:

1. Start cn the area shoving the greatest conteminatien., Avoid cpread

of contamination to the eyes, eirs, nose, meuth or clean areas cf the hedy,

2. Use individyal buckets of weter, Tiquid scap, and seru: brushes.
The scrub is similar 29 the surcical preparation. Lo not scrub the skin
to the polnt it becomes thin or reldened, The patient sheuld Le runitores
by the Fealth Physicist after ouch cormlete scrun. If serudhirg dows not
remove tho contaminatfon aftar several applicetions, «necial purince ree
agents slould B secured from the Radiolegical Tesontandnation Lit starcd
in the Crergeacy Poom, ALl vaste ater. soap, ar exerement puit be saved
in s=aled plastic baqs for Sq:jri>1ﬁ4 J1$posal tn accordante with ;4 /9517

and A 585-30,
S e o

3. Special fudy Areas:

a. lafr: Wash thoroughly with surqfcal soan and water., [yes, Rars, Ao
and mouth shoyld be protected, f contamimation remaing arter 2 wushings, ¢u
the hair and proceed as in (g)2 atove,
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b. Eyes, mouth or open wounds: Flush the are2 copiously with sterile
distTlled water or saline until the contaminatior is removed.

c. MNose: Clean the nasal menbranes with wet cotton swabs. The nose
shouTd be blown freguently. Deeper contamination can be reroved by nasal
irrigation, preferably performed by an otolaryrzolicjist.

d.. Finger mails: Hails should be clipped and scrubbed as outlined in
(9)2 above.

e. Ingestion: Emesis or aastric lavage should Lo perforned accordin:
to the conscious state of the patient,

(h) When the Mealth Prysicist doclares the patient decontaminated,
he/she may be treated in the clinic or transported to a hospital witnout
further radiological precautions.

(1) The following studies should be obtaircd as a baseline:
1. C8C.

2. Tuenty-four hour urine collccticn for roch tinn cecunt. This can be
subnitted to the Oceupatirnzl Healtn Service for 5 o, it Lo Ui US Arny
Environmental Hygiene fgency, APG-EA,

(j) A1 medica) persc-nel invclved with the treztrenrt of the radiolejicad
casualty and perminent equirvent in tre Emeraency Feom will be monitored %o
the health physicist. The heclth plysicist rust cortify that the cmerging
facility is free of contarination prior to its t2iro cpemad “ur reqular oo,
Medical laintenance and P-eventive Medicine will proside assisiarce as ro irud.

(k) The attending physician will meke apnrovriete intries of the es't led
level of contamination in the patient's perrenont hcaith recard. Any riiri 22
entry in the patient’s O Ferw 1141 vill be dore by tre peniiiving heallt
physicist,

(1) Yre NCOIC of the Erercercy Reom will be respemsible to insure th!
all filn badges are issucd to, and collected fror, all elinic rersonnel v
cone in contact with the paticent or other contar ii. . ted areas or ecuiprert,

-

(m) Uron receipt of thz Plotedoserntry Peport (L4 Form 3504), appropry Lo
entrics will be made in the individual's BD Furm F15Y,

} .,

c=11
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(n) 1If further infcrration or assistance in managing the radiological
casualty is reouired from a higher command, the attending physician or
“ommander, KUSAHC, can contact the Padiolcgical Emergency Hedical Team,

dalter Reed “rmy Medical Center, Vashington, CC, AUTOVON 291-5104/5107.

‘OR THE CO!“*ANDER:

DISTRIBUTION:

CEHC

USA Health Clinic - EA
Nursing Service

Emergency Madical Services
R

DUITHEN
L

LI T o

Clinical Spt Br

3 NHovember 1978

J/(WXILJ ‘é@@ -

THOMAS E. 0O'DCLL
t‘AJ, NISC
Clinic féninistrator
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SAFETY OFFICE
US ARMY ABERDEEN PROVING GROUND
Aberdeen Proving Ground, Maryland 210C5

STANDING OPERATING PROCEDURE 29 March 1984
NO. 385-6 ®

Procedures for Receiving and Opening Packages Containing
Radiocactive Materials

PARAGRAPH

PURPOSE R L I R I S

REFERENCES L A R

RADIOACTIVE HATERIAL RECEIPT L R I
HADIOACTIVE M‘TERIAL pACKAGE MONITOFING L I N I “
ACTIDN LEVELS L e

w N e

4]

1. PURPOSE. To outline procedures for receiving and opening packages
containing radioactive materials.

2. REFERENCES.
a. APGR 385-13.
b. Title 10, Code of Federal Regulations, Part 20 and 71.
c., Title 49, Code of Federal Regulations, Parts 170-189.
d. AR 385-40.
e. AR 385-11.
f. TM 55-315.

3. RADIOACTIVE MATERIAL RECEIPT.

a. The Radiation Protection Officer (RPO) or his designee will maintain
supervisory control for monitoring radiocactive material packages. Supply Receiving
will notify the RPO of receipt of radioactive material packages.

b. HResponsible Investigators designated on Radiclogical Permits will receive
packages unopened in their use area.

¢. Responsible Investigators will contact the RPO or his designee when packages
are to be cpened. The RPO or hia designee will:

®Supersedes SOP Nc. 386-6 dtd 23 February 1977.



STANDING OPERATING PROCEDURE 29 March 1984
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(1) Monitor for removable contamination fecllowing the procedures in
paragrapt 4.

(2) Fi11 out DA Form 2971-R, Radioactive Materials Movement.

4. RADIOACTIVE MATERIAL PACKAGE MONITORING.

2. Upon the receive of a package of radiocactive material, the RPO or his
designee shall monitor the external surfaces of the package for radioactive
contamination caused by leakage of the radiocactive contents. The following
packages are exempt:

{1) Packages containing nc more than the exempt quantity specified in
the table in this paragraph;

(2) Packages containing radicactive material as gases or in special form;

(3) Packages containing radiocactive material in other than liquid form and
nct exceeding the Type A quantity limit specified in the table in this paragraph;
and

{4) Packages containing only radionuc'ides with half-lives of less than 30
days and a total quantity of no more than 10C millicuries.

Table of Exempt and Type A Quantities’

Exemg t Type A
Quantity Limit Quantity Limit
Transport uroupz __lan millicuries) (in Curies)

I 0.01 0.001

Il 0.3 0.050
111 1 3
1V 1 20
v 1 20
vVl 1 1000
Vil 25,000 1000
Special Form H 20

1 Table ‘rom 10 CPR 20.205 (ref b)

2 The transport group for each radionuclide iz specified in Appendix C, 10 CFR T1,
and paragraph 4f, TM 55-315 (ref b and f).




STANDING OPERATING PROCEDURE 29 March 1984
NO. 285-6

. The monitoring of packages shall be performed as soon as practical after
receipt, but no later than three hours after the package is received, if during
normal duty hours, or eishteen hours if received after normal working hours.

(1) Packages containing exempt quantities will be monitored with a beta-
gamra survey instrument to establish any special handling requirements,

(2] The exterior surface of packages containing material in excess of the
exempt or Type A quantities will be wiped with an absorbent smear, which will be
analyzed and counted for removable activity.

(3] All sealed sources will be wiped with an absorbent smear which will
be analyzed and counted for removable activity.

5. ACTION LEVELS.
a. If removable radicactive contamination in excess of 0.005 microcuries
(11,100 disintegratiuns per minute) per 100 square centimeters of package surface
is found on the external surfaces of the package, it will be considered contamin-
ated and the RPO will hold materials and packaging for decontamination or disposal
in accordance with AR 385-1]1 (ref e). If 2 times above value, see 10 CFR 20.20%

{b)(2),

b. If removable radiocactive cortamination in excess of 0.005 microcuries
(11,100 disintegrations per minute) per 100 square centimeters is found on the
external surfacea of a sealed scurce, the RPO shall immediately withdraw the sealed
source fro: use and shall cause it to be decontaminated and repaired or disposed
of in accordance with AR 385-11.

¢. Packages or containers of radioactive materials or devices containing
sealed sources, which at one (oot from the surface have expcsure rates greater
than 2 mR/hr, will be placed in user's Radioactive Materials Storage Area. For
items exceeding Type "A" quantities, see 10 CFR 20.205(c)(1)(2).

PR Py
(“"—p~ // r['
1’51"1"'. o / T e
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RENJAMIN F. CASOLE, IT%
Health Physicist
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SAFETY OFFICE ‘
US AEMY ABERDEEN PROVING GROUND
Aberdeen Proving Ground, MD 21005

STANDING OPERATING PROCEDURE 29 March 1984
NC. 385-8 ®

Leak Test Procedure

1. Purpose: Outline procedures for leak testing sealed or plated sources. J
2. References:
a. APCR 385«3.
b. MNRC Licenses.
€. Depurtment of Army Authorizations,
3. FHesponsibilities: The Health Physicist or his deaignated alternate will
maintain supervisory control of leak testing of sealed sources licensed by the
Nuclear Repulatory Commission or by Department of Army Authorizations to
Aberdeen Proving Ground.

4. Procedures:

a. Jealed sources will be leak tested as required by Chapter 11 of
reference a.

b, FResults of leak tests will be recorded in the Leak Test Log. Fadiation
protection supervisors will be informed of any positive results.

e Loal testing will be accomplished as follows:

(1 The swipe disc will be rubbed over the physical surface ~f the source.
If the scurce is permanently or semi-permanently hcused in a device, the area of
the device most likely to be contaminated in the event of a source lesak will be
wiped, |

(o) Before being placed in counting equipment, the swipe will be checked
with an s propriate survey meter to determine if detectable levels of contamination
are present. [(Meter reading excecding 0.25 mrem/h beta gamma or 300 cpm alpha will
be considired svidence of a leaking source,)

{11 If a swipe shows activity less than noted in paragraph 9-4, it shall
be placed 11 counting equipment for analysis.

$Supargedes S0P No. 385-8 dtd 11 Mar 76
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STANDING OPERATING PROCEDURE 29 March 1984
NO . 385-8

{4) If analysis reveals contamination of 0.005 microcuries or greater,
Lhe sources shall be withdrawn from use and action taken as directed by the
Health Physicist. Leaking sources will be removed from use and be subjected to
repair or disposal in accordance with AR 385-3.

d. Plated sources will be tested as follows:

(1) By swiping of the storage container and area where the alpha source
exceeding 0.1 microcuries of activity is used; or

(2) By swiping the external surfaces of the source mount, other than the
radioactive surface of the source, with a swipe disc.

(3) Procedures contained in paragraph c(2), (3), and (4) will be observed.

e. Periodic leak tests shall be performed at intervals not to exceed three
months for sealed plutonium sources and not to exceed three months for plated
plutonium sources. The periodic leak test does not apply to sealed sources that are
stored and not being used. These sour<ces shall be tested for leakage prior to any
use of transfepr.

.-f:"‘,r'. { . e ok ‘\

BENJAMIN F. CASOLE, III
Health Physicist




RADIATION PROTECTION PORMS USED AT ARG

Zome KIMBER Baskic: Wy x1” §

NRCe? Notice to Bwployees

pp 114l Record of Occupational ¥xposure to Ionizing
Padiation

EAP-1113 Radiological Permi:

EAP-1114 Radiologlcal Permit Application

BAP-1115 Radlological Perait Acplication Bupplencnt

BAP-1117 Radiation Survey Report

EAP-.1118 Radioisotopa Inventory

PA 1952 Flla Badge Application & Record ef Exposira

EAP Lalel 1004 Health Physics Clearance

PA 2791 Radioactive Materials Movement
Shipmant/Receipt

DA 2161 Request for lssus or Turn In

pD 276 Spe-tal Tastructiong for Drivers

Supplemeat A
Annex 1
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RADIOLOGICAL PERMIT NO DATE OF ISSUE DATE OF EXPIRATION
ORIGINAL AMENDMENT RENEWAL

1. THRU: 2. FROM

TO:

3.RESPONSIBLE INVESTIGATOR 4. AREA RADIATION ! ROTECTION OFFICER or
RADIATION PROTECTION SUPERVISOR

5. RADIOISOTOPE (5) AND/OR OTHER SOURCES OF IONIZING RADIATION

ELEMENT AND CHEMICAL FORM PHYSICAL FORM POSSESSION LIMIT
MASS NUMBER (CURIES)

6. LOCATION(S)

7 AUTHORIZED USE (S)

8. SPECIAL CONDITIONS

R

APPROVED

AUTHEN TICATED: CHAIRMAN, RADIATION PROTECTION COMMITTEE

AL

uppl 1 to AMCR




RADIOLOGICAL PERMIT APPLICATION
DATE

CHECK ONE
CINITIAL PERMIT APPLICATION
CJ APPLICATION FOR AMENDMENT TO PERMIT NO
(Use supplemental sheets if necessary) [JAPPLICATION FOR RENEWAL OF PERMIT NO.

1. TO: 2 ORGANIZATION APPLYING FOR PERMIT:

RADIOLOGICAL PERMIT SUPPLEMENT (EAP Form 1115) MUST BE FILED WITH THE HEALTH
PHYSICS OFFICE FOR INDIVIDUALS NAMED IN 3 AND 4 BELOW.

3. RESPONSIBLE INVESTIGATOR 4 RADIATION PROTECTION SUPERVISOR
NAME NAME
SIGNATURE SIGNATURE

5 RADIOISOTOPE (S) AND/OR OTHER SOURCES OF IONIZING RADIATION DESIRED

ELEMENT AND POSSESSION LIMIT

6 OPERATIONAL PERSONNEL 7 LOCATIONS WHERE SOURCE (S) OF IONIZING
RADIAT'ON WILL BE
BLDG ROOM OR AREA
A. USED
B STORED

EAP Form 1114R, 1 JAN 83 -
(Previous editions wiil be used until exhausted) (APGR 385-3)



8. DESCRIBE PROCEDURE (S) IN WHICH RADIOISOTOPE (S) AND/OR OTHER SOURCES OF IONIZING
RADIATION WILL BE USED.
INCLUDE HEALTH PHYSICS PRECAUTIONS TO BE TAKEN.
ATTACH COPIES OF PERTINENT SOP AND EMERGENCY SOP TO BE POSTED.

9 RADIATION DETECTION INSTRUMENT AVAILABLE,

NUMBER USEEG, CALIBRATION
TYPE OF ON RADIATION .FULI. MONITORING [ ey] SOUSCE
INSTRUMENT HAND | DETECTED ANGE SURVEYING EQUE

Y TETORITTU S TS (W 5 T H—

0. DESCRIBE LABORATORY FACILITIES AND EQUIPMENT, STORAGE CONTAINERS, SHIELDING, FUME
HOODS, AND PROTECTIVE CLOTHING.

1l SIGNATURE OF DIRECTOR OR DIVISION CHEF




RADIOLOGICAL PERMIT APPLICATION SUPPLEMENT

(Last) (First) (Middle)

TENANT ACTIVITIES WILL SUBMIT THRU INTERNAL CHANNELS.

LIST BELOW YOUR TRAINING AND EXPERIENCE WITH RADIOISOTOPES AND OTHER SOURCES OF
IONIZING RADIATION (use supplemental sheets if necessary)

1.TRAINING (To be completed by Responsible Investigator, Radiation Protection Supervisor)

DURATION OF | ON THE JOB | FORMAL COURSE
WHERE TRAINED TRAINING | (Circle onswer) | (Circle answer )

a Priciples and practice of Yos No Yeos No
rac ction protection.

b Radica:tivity measurement Yo No Yo No
standardization and monitoring
techriques and inttruments .

¢ Mathematics and calculations Yos No Yos No
basic to the use ond measure -
ment of radicactivity.

d. Biologica! effects of You No Yeos No
radiation

2. EXPERIENCE

ISOTOPE LR MAXIMUM AMT

OTHER SOURCE oa&escm?n LOCATION DURATION TYPE OF USE

EAP Form 1115R, 1 Feb 81 (APGR 385-3)
(Previous editions will he used until exhausted.)



RADIATION SURVEY REPORT

No.
T0: FROM: DATE:
a. Type of Survey: Routine Special______Dote Performed
b. Location Bldg. No. Room
c. Instrument(s) used: Make & Model Serial No.
d. Summary of Results:
(1) Airborne Activity = beta/gamma uCi/cc Alpha uCi/ce
(2) Removable Contamination exceeds established limits -Yes No
(3) External radiation levels exceed established limits - Yes No
(4) Notification of Contamination - Date Time
(5) Survey performed by

APPROVED
Radiation Protection Officer
CHECK LIST
!. Materials and equipment labeled to indicate hazard: Yes No
2. Radiocactive materials secured again<t unauthorized removal: Yes No
3. Working surfaces covered to prevent contamination: Yes No
L. Materials stored in a manner to prevent spills: Yes No
5. Radiation workers wearing proper dosimetry and protective clothing: Yes
No
6. Properly calibrated and operable radiac survey instruments available and being
used: VYes
7. Handling Technige proper: Yes No
8. Proper Ventilation: VYes No
9. Copies of SOP's and Radiological Permits available: VYes No
10. Personnel familiar with contents of above items: VYes No
11, Exposure records of radiation workers reviewed: Yes No

12. Remarks:

EAP Form 1117R, 1 Feb 81 (Previous editions will be used until exhausted. )

A R L



SKETCH OR DESCRIPTION OF AREA SURVEYED

COUNTING DATA
Instrument (s) used: Make
Model No.
Serial No.
ACTIVITY (DPM ACTIVITY (DPM)
[Sample TTcwc of Eow\tlng Beta Sample ype of [Counting Bet
No. Count Time Alpha Gamma No. Count Time Alpha |Gamma

Name of Person Performing Count




RADIOISOTOPE INVENTORY

ABERDEEN PROVING GROUND, MARYLAND
PERSON PERFORMING INVENTORY

Daie ci Inventory:

ORGANIZATION: Signature: Sheet of
Name:
—
Original  Present Rad Level | S, Wﬂeceipt/ [
Amount  Amount | Serial Surface or | L, | L [ Physical JTransfer/
Authority Isotope | (Date) (Date) Number | 30cm-mr/hrjor G} T ] Location jor Disposal | Remarks, FSN, etc.
EAP Form M8, | Jul 82 Edition of 12 Apr 73 (APGR 385-3) (Over for Instructions)

ig Obsolete



RADIOISOTOPE INVENTORY FORM - INSTRUCTIONS

USE OF FORM:

This form is to be used both for the annual radioisotope inventory (a complete

listing of all radioisotopes held) arnd for all changes in inventory which occur
between annual inventories (only affected items need be listed). In each case,
four (4) copies will be sent to the Chairman, Radiation Protection Committee.

GENERAL INSTRUCTIONS:

List together alphabetically by chemical symbol all sources held under a given
authority (all sources of a set may be Tisted together without regard to this
instruction). Leave one blank space between sources listed under different

authority.
SPECIFIC INSTRUCTIONS BY COLUMN HEADING:
1. Authority - Identify specific authority under which source was obtained
(identify USNRC licenses by number, e.g., 19-00294-19 and DA Authorization
19-01-02).
Isotope - Chemical symbol and mass number.
Original amount and date received by organization and present activity.
Serial Number - SN of source or equipment.

Radiation level in mRem/hr at surface or 30 cm.

LT - If leak test is required, indicate with an "X."

2
3
4
5
6. S, L, or G - Physical state - S for solid, L for liquid, or G for gas.
7
8. Physical Location - Normal storage location.

9

Receipt, Transfer, or Disposal.

10. Remarks.

Amounts will be given in aopropriate units, i.e,, uCi, mCi, or Ci for byproduct
material and kilograms, grams, or milligrams for special nuclear material and
source material. The unit may be indicated under the column heading or with
each entry.

Leak test information for commodity items may be obtained for commodity items from
the manager. Commodity source in excess of 10 microCuries are controlled by
report surveillance leak testing.

Any NRC licensed source is exempt from the leak test at APG command when the source
contains 100 microCuries or less of beta and/or gamma emitters or 10 microCuries or
less of alpha emitter. Except for alpha sources, periodic leak test is not
required for sources that are stored and not being used, These excepted sources
shall be leak tested prior to use or transfer,



DOSIMETER APPLICATION AND RECORD OF OCCUPATIONAL RADIATION EXPOSURE

Print legibly or type all information requested. See Privacy Act Statement on reverse
1. FULL NAME (Last, Pirst, Middle) 2. DATE OF BIRTH | 3. SOCIAL SECURITY NO
(YYMMDD)

4 DUTY CECTION (Dept., Ward, Unit,etc.)|5. JOB TITLE

6. DUTY PHONE

7 S RADE 8. HAVE YOU WORN A DOSIMETER ISSUED BY [B. DATE OF RADIATION PHYSICA
B iiistsion THIS COMMAND IN THE PAST YYMMDD)
CIVILIAN .

—
L

10. DUTY STATUS

C 88, Ci ) 3 >F LOCATION
OF HEALTH RECORDS
PERMANENT

TRANSIENT 6 WEEKS OR LESS

EXPOSURE INFORMATION (ITEMS 1] THROUGH 20 FOR HEALTH PHYSICS USE ONLY)
11. CLASSIFICATION OF EXPOSURE ; e

EXTERNAL
12. BADGES REQUIRED

NEUTRON

INTERNAL

P R, _"T?}‘?I"f'-';ﬁ"]'"’u'? : S - e
WHOLE-BODY |

WRIST WHOLE-BODY
'3

|IFREQUENCY

ONTHLY

‘ Py QUARTERLY ANNUALLY
GIVE DATES FOR ITEMS 15 THROUGH 20

- -

|
|

YYMMDD)
18 D E S \ 1ET) {.~J<'.—AEVK’; S) DISC

) F W\Ti s Hi? T VV;j‘

ATuone MDA eptonms 4 o S SSandia agh g aa
OCCUPATIONAL EXPOSURE HISTORY

NOTE: This section only applies to the individual who has worked with
in a permanent status List only those employers for whom you worked with
RS

radiation-producing devices or radioisotopes
radiation
- r
ROM

- 4

N ) in this space
M P

ADDRESS
NAME OF EMPLOYE 2

ee iddress, city tate, Zip «

—

REMARKS

FORM i ¢ ) 3EP 74 1S OBSOLETE AND REPLACE F
81 NO 1

)AM 1952

STATEMENT, SEP 75, WHICH 18 OBSOLETE




PRIVACY ACT STATEMENT
DATA REQUIRED BY THE PRIVACY ACT O 1974

(5 USC 552a)
TITLE OF FORM: Dosimeter Application and Record of Occupational Radiation Exposure

2. PRESCRIBING DIRECTIVE: AR 40-14 and DLAR 4145.24

3. AUTHORITY: 5 USC 301-Departmental Regulation; 10 USC 1071, Medical and Dental Care, Purposes, 42 USC 207
2093, 2095, 2111, 2133, 2:34, 2201(b), and 2201(0). The authority for soliciting the social security number is 10 CFR 2(
44 USC 3101-Record Management by Agency Heads, General Duties

4. PRINCIPAL PURPOSE(S): To establish qualification of personnel monitoring and document previous exposure history
The information is used in the evaluation of risk of exposure to ionizing radiation or radioactive materials. The data permits
meaningful comparison of both current (short-term) and long-term exposure to ionizing radiation or “adioactive materia

Data on your exposure to ionizing radiation or radioactive materials is available to you upon request

5. ROUTINE USES: The information may be used to provide data to other Federal agencies, academic institutions, and non
governmental agencies, such as the Navional Council on Radiation Protection and Measurement and the National Research

Council, involved in monitoring/evaluating exposures of individuals to 1onizing radiation or radioacuy materials who are

employed as radiation workers on a permanent or temporary basis and exposure received by monitored visitors. The informa

tion may also Le disclosed to appropriate authorities in the event the information icates a violation or potential violatior
: !

of law and in the course of an administrative or judicial proceeding

6. MANDATORY OR VOLUNTARY DISCLOSURE AND EFFECT ON INDIVIDUAL NOT PROVIDING INFORMATION
It is voluntary that vou furnish the requested information, including social security number; however, the installation or activ
ity must maintain a completed DD Form 1141 on each individual occupationally exposed t« nizing radiation or radioactive
material as required by 10 CFR 20, 29 CFR 1910.96 and AF 19-14/DLAR 4145.24. If information is not furnished, individ

s {4

ual may not become a radiation worker. The social security rumber is used to assure that the Army/Agency has accurate

arge number of persons on whom exposur

identifier not subject to the coincidence of similar names or bir‘hdates among the

data is maintained
STATEMENT

Under the provisions of 10 CFR 19.13, 29 CFR 1910.96 and the Privacy Act of 1974, | hereby authorize

{ 4 v y tharit rd

request that all of my radiation exposure records be furnished appropriate authoritic A lance with

portion of the above Privacy Act Statement. As a radiation worker, | have been provided instructions in radiation prote

as required by 10 CFR 19.12 and 29 CFR 1910.96. As a female radiation worker, I have been informed of the !

viological
affects and the risks from ionizing radiation on the embro-fetus and received a copy of NRC (Nuclear Regulatory Commission )
Guide 8.13, | will contact my supervisor or the radiation protection officer if [ have any questions. | herehy certify that

the exposure history listed on the obverse is correct and complete, Lo the best o
k I

[ {

my knowledge and belief. | have read and

understand the above Privacy Act Stateruent

Date (YYMMDD) Signature of Applicant




HEALTH PHYSIC CLEARANCE
DATE
 —
1 certify that this item is free
of radioactive contamination.

———————————————————

{gnature

EAP Label 1004,
(AP




‘ ' RADIOACTIVE MATERIALS MOYEMENT
[T SHIPMENT [ 7] RECEIPT
Forwreof thia ltorm, see AR 5455 the s aponent agency in Otiice of the Dapury Chinf of Ssabf for Loginrics

e mstrucitons on reverse. )
. DETAILS OF SMIPMENT -
1. B0 (o lade ZiP Cote T?. FRO#: (in:imie ZIP Code, .
- ——— - — - — - —— - . —— - —— —— e — — et 8 t——
3, SPIFMENT NOMOE A & SECURITY CLASSIFICATIOUN . MOOE OF SHIPMENT (- ».. Ko [wey Faprosse)
e ———-. — - S e g P ——
s, CUML DT Y DESCRIPTION RAGIQACTIVITY
ST e e—— = — - — -— SR —
UM CR o ___LEvEL
CONTAINENS " NOMENCLATURE QUANTITY, IS0TORE AND FORM AT AT onE
TR SR ALE “ETER
i - T Y " SCRPPREERE Sl Wil
:
‘
'
'
|
]
|
!
|
|
e iitns T O — S EESS—— = S———
SHIPMENT

THE ABOVE QESCHIOED APTICLES ARE PROPEALY CLASSIFIED, PACKAGED, MARKED AND LABELED. THE AnTISLES »AE IN
PROPER CONUITION FOR TRANSPORTATION AND THE SPRTZADABLE ACTIVITY AND DOSE RATES ARE WITHIN THE SUFCIEIED LIMITS,
_fi_li:?!fﬁ;:il' BY R8P0 Al:L_!—l't.QULAVons PFTME DECARTMENT OF TRANSPOATATION AMD OEPANTME N T Tl AnuY, ___J
0 RLMANKS st

3, SPLCIAL FRECAUT UNS

VTGN ATURE U R - LATION PROTECYION G/ FICEA iR pping Organiseiion] RS, . "o g
A B L IR ROrmrmr——— B - Nt
ANSPURTATION OFFICLR (Shpping Orgesmantion) FBRADE AND TITLE LATE '
e T L, T —=— - -
(A ?a”.M 2i9VK, 1 Get 70 HEFLACES GA FUMW 2181, 1 UM 68, WRICH 15 QOSOULET B
- .




REQUEST FOR ISSUE OR TURN—IN

(GA PAM 710-2-1)

1.3END TO:

2 REQUEST FROM:

ISSUE TURN-IN

1 Iamal FWT-. Foir Wear And Tear EX - EFxcess
E - Replacerens RS—Bepo:t of Survey . SC— St of Charges

- — 1




P: CATE
SPECIAl INSTRUCTIONS FOR MOTOR YEHICLE DRIVERS

TOr (Carrtar's Noow ard Traller Number) : FROM: (Inutaliation [asuing Instructions

BILL OF LAGING NOMEER YHiS TRUCH 18 LOADED Wi Tw (Commedity description)

TYRPE PLACARDS BFrLLIRED

_IN CM FIRE IN CASE OF ACCIDENT
L If any part of the vehicle outside of actual contents catches 1. Set brake and black vehicle to prev=al movemant.
fire, trke vehic le 10 4 clear or uninhabited ares, if practicable, -
h - 4 A t ! ¢ d red pctric lanterns or refle h
aod/or attemp! 1o ;. fire out immediatels wih hand exringuish | 0% 4 by dav. and rad slecaric tanierns oo relectors by

ers or cther avallable means, If practicable, ask someone to
notily the fire deparir st Call to he attention of fire or police 3. Call for ambulance, if necessary

personnel at the scene of the fire he information on this fomn & Notify nearest police

3. Fires may e fousht until the flames reach the cargo, at which 5. Notify nearest military installation if cargo is damaged.

time firemen and other persomel should he withdrawn to a safe
diztance, as noted (n 5 and 6 below.

3. I an convoy. ather trucks proceed to sefe distance ADDITIONAL NOTIFICATION REQUIRED (s phone or wite as soon
4. Water may Le used on this cargo [ | Yen No W peneihieg
(See Ot ey Specific Precoutions or Instructior s below)
Fitemen shouldt ! aporogch closer than ______ feet® from
o fite when the lue has ;eached the cargo. (See Other
Specific Precautions or Inatructions below) iN CASE OF BREAKDOWN
5. Pub! - should not spprosch closer than Iegt* from fire, 1. Do not attempt to tow loaded vehicle
7. As woon as practios!, notify the newrest military installation. 2. Post Nags by dey and red elactric lantems by nigh’, waming

traffic from each direction

CENERAL PRECAUTIONS
1. While operating - ver pubiic rouds keep at feast 100 fest 6 Stop at all rilmad crossings
from trucks lowded wioh erplosives or other dangerous articles
B , 7. Use designated routes. Whenever possible avoid congested
8 greater minimum d:stance must be maintained if required by residential or business areas

state or municipal regulations

2. Protect the pat from the hazards of the oo yo

‘ t : 9 At other than carrier rest stops or inter hange points, select
“;‘. D:hmf: allow Smoking of Uee of matches or lighters in or near safe parking space at stopping locations designated by the
‘ Sttt carrier. Vehicles carrying explosives should not group together

4. Obey all state and lucs! traffic regulstions st theses stopping locations
S. Do not excerd jorted spaed limits
OTN!)_RNS_P“!S_IHC FRECAUTIONS OR INSTRUCTIONS .

8. Do not permit unauthorized peraons o nde on vehicles.

Thees tnetertine B he teang J¥IOM RE GF S gm wEPARSEN A TIvE SIGMATURE GF FIBSY ORIV B

ferved to each suhvegent driver

for tume=1n at fine! dectination. I

more than 3§ driver are tavalved, &
E— > D . e — e el s = e - SRR SR -y

the sdditione! wiuna es should B GMA Ty Y e T BILMATUNE OF T T

Lo made on an ext L et and

iftached here, l

* The disiac w5 4 - wrw minimam; geeatsr distancas ahould be gaed whanever pos bl

R R o Ay 4 4




SUPPLEMENT B

SUBJECT: US Arny Aberdeen Proving Ground Radiation irotection Committee
and Resumes

L. Refurence: NRC Form 313, items 7, 16, and 17.
2. Contents:

Annex 1: Radiation Protectinn Committee Members,

Annex “: Resumes of Radiation Protection Committee Members.



DEPARTMENT OF THE ARMY
US ARMY ABERDEEN rnovoyo GROUND
ABERDEEN PROVING GROUND. MARYLAND 21008

RLFLY YO
ATTENTION OF

S MAY 190

STEAP-AI

SUBJECT:  Appointment of the Radiation Protection Officer and Alternates

S¢E DISTRIBUTION

Effective this date, the personnel listed at Encl 1 are appointed as
— Hadiation Protection Officer and Alternate.

1. Authority:s AR 40-14 and AR 385-11,

b. FPurpose: In compliance with Title 10, Code of Federal Regulations,
Part i DARCOM=R 385-25; AR 40=14; and AR 385-11,

ind: Indefinite.
welal Instructions: None,

Letter, STEAP-AD, dated 13 August 1982, SAB, is rescinded.

FOR THt MMANDER:
-

VA
1 Enc) WILLIAM H. MONKS
as Assistant Adjutant
) ISTRIBUTION:
5 Civi n Fersonnel Office
45 Radia n Protection Officer, APG Safety Office



o RADIATION PROTECTION OFFICER AND ALTERNATES

CASOLE, Benjamin F. ITI Health Physicist ApPG Safety Office
(Radiation Protection Officer)

AASERUDE, Robert A. Health Physicist APGC Safety Office
(APRD) (Alternate Radiation Protection Officer)

MISER, Denver C. Healih Physicist APC Safety Office
(Alternite Radiation Protection Officer)




Al

IADIATION.PIOTlctiol COMMITTEE
SCASOLE, Benjamin F., 111 Health Physicist APC Safety Office
(Chairman/ Radiation Protection Officer)
o MISER, Denver €. Health Physicist APG Safety Office (Member) (APRD)
 HERUD, Craig Materials Engineer Mat Test Dir (Member)
FINFERA, James Mechanical Engineer Mat Test Dir (Member)
ySEARS, Timothy W. Mechanical Engineer Mat Test Dir  (Member)
FRAILER, Ronald L. Physicist Mat Test Dir (Alternate Member)
VRUFF, Keuneth I. Mechanical Engineer Tech Mat Test Dir  (Member)
VESMOND, William G. Medical Officer Occup Hith Clinic  (Member)
+KLUCK, David L. MAJ MSC Prev Med (Nember)

P AASERUDE, Robert  Health Physfcist APG Safety Office (APRD)
(1st Vice Chairman/Alternate Radiation Trotection Officer, Member)

vYOCKEY, Hubort P, Supr Nuclear Fagr ThD  APRD  (Member)
JVONDEK, Joseph  Eaviroamental Tech DEM (Member)

SCARBOROUCH, Thomas C. Fire Chief DEH  (Member)
(Tenant Organfzation Members - Non-Voting)

MARKLAND, Richard A. Health Physicist USA Ballistic Research
Laborataory (Radiation Protection Officer)

EDWARDS, Phaillip M.  Health Physicist Chemical Research & Development
Center (iladiation Protection Officer)

GRAY, Jerry ILT  Med Service Corps  USA Environmental Hyglene Agency
(Badintion Protection Offlcer)

FIELD, trace Lo USA Ordnance GConter & School (Radtatfon Protecticn Officer)

Enel 1



DEPARTMENT OF THE ARMY
US ARMY ABERDOEEN PROVING GROUND *
ABERDEEN PROVING GROUND. MARYLAND 21008 1

2 & LD 34

ity Appointment (Appointment of the hadiation Protectt
cmmittee)

etter, STEAP-AD, dated 71 Fet B4, is amerded a= follow

E: Mr. James ¥infera, Mechanical Frngineer, Mat Test

IVE DATE: 8 March 1984,

TER:

i CPTy AG
Ad jutant

AFG Sal




DEPARTMENT OF THE ARMY
U S ARMY ABERDEEN PROVING GROUND
ABERDEEN PROVING GROUND., MARYLAND 21008

RLPLY 'O
ATTENTION OF

21758 1984

STEAP=-AD

SUBJECT: Duty Appointment (Appointment of the Radiation Protection
Committee)

SEE DISTRIBUTION

1. Effective this date the personnel listed at Enclosure 1 are appointed
as the Radiation Protection Committee.

a. Authority: AR 40-14, AR 358-11, and DARCOM-R 385-25,

b. Purpose: In compliance with Title 10, Code of Federal Regulations,
Part 33; DARCOM-R 385-25; AR 40=14; and AR 385-11.

¢. Period: Indefinite.
d. Speclal Instructions: None.
2. letter, STEAP=AD, 5 May 1983, SAB, 1s rescinded.

FOT THE COMMANDER:

-

s 4 P
Ly
' YA

Qi ( 4 MW
I Encl GLER Fl..{uwllﬁﬂ
as ' CPT, AG

' Ac fut ant

DISTRIBUTION:
d Ba Todi
1 Cdr, AEHA
5 Clv Paor We

45 Rad Prot Ofer, APG Satety Of«



RADIOLOGICAL PERMIT APPLICATION SUPPLEMENT

BENJAMIN
(Fiest)

FRANCIS
(Middle)
Health Physicist, APG Safety Offic:

BS, 1974, The Pennasylvania State
University

LIST BELOW YOUR TRAINING AND EXPERIENCE WITH RADIOISOTOPES AND OTHER SOURCES OF
IONIZING RADIATION (use wpplemental sheets f necessary)

L TRAINING (To be completed by Responsible Investigator, Radiation Protection Supervisor )

“ASOLE, II1
(Loat)

NAME

TENANT ACTIVITIES WILL SUBMIT THRU INTERNAL CHANNELS.

WHERE TRAINED Touamou&r ON THE JOB | FORMAL COUNSE
TRAINING | (Circle answer) | (Circle anawer )
Pola USAEHA and APG 8 years @
y ..4.33 .::0:::""“ " Harvard Sch of Pub Hlth 40 hours e ¥
ORAU 30 hours Yer
b Radwactivity mesiurament USAEHA and APG H vears You Ne
standardication ord ORAU 80 hours es o)
tochniques and insiiuments, USAEHA 10 hours | Yes @Y
¢ Mathematics ond caleulavions  USAEHA 0 A1 B years @ Ne
bosic 1o the use and measure - ORAL B0 hours s Qg
ment of radicocrivity USAEHA 10 hours | Yes (OO
d Biological ehfacts of USAEHA and APG 8 years g Mo
radiation Harvard Sch of Pub Kith 40 hours es (h
2. EXPERIENCE
MAXIMUM AM
SOTOPE OR |52 DESCRIPTION LOCATION DURATION TYPE OF USE
OTHER SOURCE | " S ealiaes
Radiyn-g22of 4 Alcrocurie Amp  USAEHA/RICD/RAB ' years lab procedures
Radiume, I rocurie Amp USAEHA/HICD/RAB years lab procedures
Actinium- rocurie Am USAFHA/RICD/RAB year lab procedures
S — —
hori Microcurie A'ﬂ USAEHA/RICO/RAB years lab procedures
1 —
hrontiu Mlorocurie Amk U IA/H | HAB 7 lab procedures
b o r————— e e ———————a—. e - — ———
Nicke] -0} rocurie Amg AEHA/RICD/RAB | year lab pr lures
o — e a -J - - —— e ——— - -—--r< - e e —— o —
romet ! ! wuris Ap!t ! RAI Yeul L at ires
- 8 T e c——— . e - e — -—-ﬁ - — -
Flutonitme- ocurie Apt AFHI HAB y Onr lab pr iwes
e ——— — e - b - -
Urani ur rocurie Apt  USA RAS o lab pr ire
ArDOn-1 % rocurie Amt (UZAEHS D/RAB far lab procedures
Conjum «] {7 urie Am UTA ! AB r . lab pt
b o e ———— i ————————— e g e - —
sbalt- Am iA HAR yeat 1 b procecures
EAP Form 11150, 1 Feb RY CON'T ON PACE ; (APGR 185-3)
(Previou wm fons will be used urtil exhausted.)



RADIOLOGICAL PERMIT APPLICATION SUPPLEMENT

BENJAMIN

FRANCIS

(Last)

TENANT ACTIVITIES WILL SUBMIT THRU INTERNAL CHANNELS.

(First)

(Middle)

LIST BELOW YOUR TRAINING AND EXPERIENCE WITH RADIOISOTOPES AND OTHER SOURCES OF

IONIZING RADIATION (use supplemental sheets if necessary)

L.TRAINING (To be completed by Responsible investigator, Rudiation Protection Supervitor)

WHERE TRAINED JOURATION OF | O ThE jU8 | FORMAL COURSE
SEE PACE 1 TRAINING | (Circle anower! | (Circle onswer )
o ond practice of e Ne Y No
mm. 'M,/ -
%. Radwactivity measurement - You No You No
standarditation and moniterng /,—/
techniques and instruments . e
¢ Mathematics and d«im,u/ Yo No o Ne
basic 1o the ure and measure -
went of redwachivity
4 Biologica! effecn of o No Yo No
radigton
2. EXPERIENCE (CONTINUVEL )
1SOTOPE MAXIMUM AMT
s DeschirTion LOCATION DURATION TYPE OF USE
Tritium curie amts USAEHA/RICB/RAR 7 years lab procedures
._ Tritium curie amts USAAPG year rad surveyao
Uranium-238 | curie arts USAAPG 1 year surveys & operations
x;g"yggcgghq- “ MQV USAAPG 1 year rad survey!
Cesium~137 curie amts USAAPG 1 year rad surveys
Plutonium-23 millicurie agts USAAPG 1 year rad surveys
Co=60 10,000 Ci USAAPG I year trradiator leak test
CF=2% 19 mcrogr:mh USAAPG | year Neutron Scurce
w2 USAAPC ! year Reactor Fuel
Th-230 LUSAAPG | year Radiation Surveys
Pm= 147 M epseurd LSAAPG | year HRadiation Survey
L Kr-85 k"icro’:urle Amtp USAAPG | year | Radiation Surveys

EAP Form 1115R, 1 Feb A1

(Previous editions will be used until exhausted,)

(APGR 385-3)




NAME RUFF

Kenneth

RADIOLOGICAL PERMIT APPLICATION SUPPLEMENT

1,

(Lasr)

(Firar)

TENANT ACTIVITIES WILL SUBMIT THRU INTERNAL CHANNELS.

(Middle)

LIST BELOW YOUR TRAINING AND EXPERIENCE WITH RADIOISOTOPES AND OTHER SOURCES OF
IONIZING RADIATION (use supplemental sheets f necessary)

| TRAINING (To be completed by Responsible Investigator, Radiation Protection Supervisor)

(Previous o

ons will he used until exhausted. )

ﬁmma ON THE JOB FORMAL COURSE
WHIRE TaNES TRAINING | (Circle onswer) | (Circle answer )
o Principler and proct ce of APG, MD 5 years @ No | Yo Ne
iation pratection. HF Orientation 0 hours
b Radioact vty maci ement 3. MD - Yor'  Ne fos) Mo
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. o ‘ TRADIOLOGICAL FZEMIT APPLICATION SUPPLEMENT
- NAME: (ERUD, CRALIG (i) . -
' {Last) {Fuist) (Middla |

School Attended: ‘iewark College of Engincering, Newark, NJ

i

LIST BELOW YOUR TRAINING AND EXPERIENCE WITH RADIOISOTOMES AMND OTHER SOUPCES OF
 JONIZING RARIATION (use swpplamantal shuots (| recessary)

 LTRAINING (To ba complated by Responsibly nvestigater, Radiation Protection Superviter] 21 Oct

WILPE SHAMED [FORTTGTT O T T [ 15 mAL couRse]
, PEARIRG | (Cucle anvwer) | [Circle answer )
',
8 Punciples and practice - q 4 hrs Yo Mo [re] Ne

rad atien pistectinn. 21 Oet 80

b baceathivly mectorena é hes Yar e ) [res] He
riandarditgtion and m oo pony ia ’ |
techiiques ¢od wmalrumanty, : 21 Oce 8D ‘
& Mathemotizg sad yaiculat ang r p Yo Ms | ,'ru] MNe

Sosic 19 the vee ond ~aasure » I ¢ hrs [ -

sant of rad ancriviry 21 Oct GO i

v - - - - —— ‘»—-- — - 0'-‘-.-“!
i Bobgieal elfects of | & hrs Tos Me | -.""] Mo

rudi ation, 121 Oet 8O f

— . e A s o s T i S . o s s s e i s I ———
dOEAPERIENCE
e ITI.'_ vl-. T —— Pl e e - A - e T R S R T e b ——i .

% I ML N ll“ ‘M‘ |
: 1S0TOPE Olf‘ {,ﬁ OF CRIPTION OCATION I DUKATION ’ TVee G2 UsE
[ i  ————— - - — - . - - - —— e m———— . - R s ]

PPag ' utad lims :

Litoniue . o ARG MO |1976 = Pres (Aesor Paeveing Projectiles

Eadiun ; i . ! k{

Berylllun, . 00t oG L L ARG, D g d B0 = Peas Mof gtura/Dovsicy Hetegs
}_IHL'EL.H“% RRRR— | { R v ey 8916 = FPran [Sulf Tllusinated Eguipment
L” s — 7»-.-—-.%. — . . . - ..»' - - . | R = O e e ——
S i ——— . - - b - o o A ———t
- —————— . —— tm— ) - ww—y it R - -~

|
T e - l e fp— > - - e a———
! 4 i {
Fib o b s ——— e = - — - " —a . & e ————

-—-—qm—wt- L A‘---} - - ! ‘4 - ——— - e —— ———
L, L i L oy —--.L—- 1 ‘-- e e e ————————
; | 4

- ———— A — - o s .. r + e — - L t—

s —— - v oy —--L..a - - p— -.“_J




RACICLOCICAL PERMT APPLICA™IO ! “PPLEMENT

NAME Onden Juseph
- {Lant) (Ferar)
Frny. onmental OQHI Liviap AW
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RADIOLOGICAL PERMIT APPLICATION SUPPLEMENT

NAME: U0V DAVID LeROY

(Lowr . (Fiest) (Middle)
School Atiended: lUnfversity of Minnesota Jegiee: master of Public Health

TENANT ACTIVTTTES WILL SUBMIT THRU INTERNAL CHANMELS.

LIST BELOW vOUR TRAINING AND EXPERIENCE WITH RADIOISOTOPES AND OTHER SOURCES OF
IONIZING BADIZTION (use supplomantal shaets if necessary)

| TRAINING (To 1o complated by Reiponsible lnvestigeter, Rod ation Protection Super.isor)
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RADIOLOG! CAL TRAINING OF ROBERT A, AASERUDE

Txgg of Training

Principles and
Practice of
Radiation Protection

Radioactivity
Measurements

Mathematics and
Calculations

Radiologica! Effects
of Radiation

Where Train

Oregon State
University

Health Physics
Office, BRL

Reactor Facility

Oregon State
University

Health Physics
Office, BRL

Reactor Facllity

Oregon State
University

Health Physics
Dffice, BRL

Reactor Facillty

Oregon State
University

Duration

I year
2 years

15 years

| year
2 years

15 years

| year
2 years

1§ years

| year

On the
Job

No
Yes

Tes

Yes

Yes

Yes

Yes

Formal
Course
Yes

No

No

Yes

Yes

No

Yes



2.

March 1984

ADDITIONAL TRAINING AND EXPCRIENCE OF ROBERT A. AASERUDE

Educat'onal:

PERIOD: 1969 - 1984

Rockwell HP Course (2 weeks)

Laser and Microwave (2 weeks) AEHA

Harvard School of Public Health - Occupational and Environmental
Radiation Protection (] week)

Job Assignments:

a. Chief, Health Physicist
b. Reactor Health Physicist

c. Radiological Prctection Officer

d. Radiosctive Mater!als Inventory Control Officer

e. Chairman, Radiation Protection Committee

f. Member, Proposal Evaluation Board to perform technical evaluation for
environmental radiological monitoring and health physics programs.

g. Special Nuclear Material Custodian

h. Alternate Kadiological Accident/Incident Contral Officer

Use of 1onizing Radiation: (See attached sheet)

Pubiications Related to Radiation Safety:

a. Reactor Health Physics Manual

b, Special Safety Analysis Report for Criticality Alarm System

¢. Environmental Radiological Monitoring Plan

Awards: DA Suggestion Award for more effective usage of Liquid Nitrogen
resources
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RADIOLOGICAL EXPERIENCE OF ROBERT A, AASERUDE
Max, Amt Where Experience Type of
Isotone of Source was Gained Duration Use
H=3 | curie Ballistic Research 2 years Accelerator
Laboratories Targets
Leak Test
Sr-40 1L - 1 year Leak Test
Cs~137 9 Ci " 2 years Calibration
Source
Pm=147 25 mCi i | year Leak Test
Ra~226 200 mCi “ I year Calil.ration
Source
U-238 100 pounds " 2 years Health Physics
Surveys
PU-239 5 Ci " 2 years Fission Foils,
Neutron Source
Am=241 16 uCi . | year Leak Test
CF-252 19 micro-grams Reactor Facility L years Neutron Source
Co=-60 10,000 Ci 4 15 years trradiator
Leak Test
8A-133 Small Amounts - 15 years Check Source
€0-109 " " 15 years =
Co-57 ¥ e i5 years A+
Mn=54 o e 15 years -
Np°237 " " ‘5 years "
Na=-22 & o 15 years o
Th=230 ” " 15 years "
U-235 Large Amounts " !5 years Reactor Fuel
Mr, Aaserude has a B.S. degree in Physics received in 1963 from Oreqon State

University andi a M.S. degree in Radiological Physics received from Oregon State
University in 1965. From August 1966 to July 1969, Mr. Aaserude served as the
Radiclogi.s! Safety Officer for the US Army Ballistic Research Laborateries

and Chief, Health Physics Office with overall responsibility for the radiological
health ard safety program at the laboratories including staff supervision over
the APRD (rcactor) operation, the BRL Radiation Laboratory and the handling of
all radicactive isotopes and other sources of ionizing radiation. From July 1969
to present, Mr. Aaserude has been serving as the Reactor Health Physicist at the
Army Pulse Radiation Division (APRD) Reactor, Aberdeen Proving Ground, Maryland.
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RADIOLOGICAL TRAINING OF MUBERT Pe YOCKEY

.

8., Type of Where On the Formal
Tratuic; Trained Duration Job Lourse
3¢ Principlis & U of Cal Radlation 1939-154) Yes No
Practice of Laboratory 19438-1930
Radiation Oak Ridge National 1952-1959
Protection Laboratory
be Radloactivity U of Cal 1939-1943 Yes Yes
Measurencnts, 1948-1950
etce
ORNL 195241959 Yes No
Ce Mathematics & U of Cal 19391943 Yes Yes
Calculations 1948«1650
CRNL 1952-1959 Yes No
de Biolopical U of Cal 19391943 No Nao
Effeccs ot 1954919350
Radiation
ORNL 1952-1959 No No
‘e - Experiences
~hera Experience
Igotope Max Amt wis Galned Duracton Type of Use
Jsed U.8, ? ir GR=9 Co~60 {rradiator at Hughes Rescarch Laboratorfes. arproxie
sately 700 . krom June 1952 « Ocrober 1962,
Dre Yockay : ‘ved his PhD fro Universicy of California in 1942 [, iuyeles,

has worked wi
Assistant Dire

19521939,

inch and 60 ¢
: of Health Physic
Cercifled Health Phy:!¢

‘clotroas in 1739-1953; 194819350, aan!
5 Division, Qak Ridge National Laboratories from
.t 1 Dec 6C,



AOUITIONAL TRAINING AND EXPERIENCE OF HULERT P. YOCKEY

PERIOD: June 1969 . Present

Educationral: lone

Job Assipnnentss

a. Chief, Army Pulse Radiation Division, MTD

be Chief, Ruactor Branch, Vulneradiliey Laboratory, BRL
Ce Member, Radiation Protection Comnittee

Use of Ionizing Radiation: Supervisor of BRL Pulse R-diaticn Facllicy
Supervisor of MTD Pulse Radiation Facilficy

Publicaticns Related to Safe Usa of Ionizing Radiation: None

Awards: Noao




SUBJECT: Locations Where Byproduct Material May Be Used

1. Reference: NRC Form 313, item §,

e ~ b .
2« Contents:

Locations Where Byproduct Material May Be Used.




RADIOLOGICAL PERWIT APPLICATION SUPPLEMENT

MNAME: FRAILEE, RONALD LEE
(Last) ‘ (Frear) {Middie)
EDUCATION SCHOOL: Johns Hopkins University

DEGREE: MS in Physics

ST BELOW TOUR TRAINING AND EXPERIENCE WITH RADIQISOTOPES AND OTHER SOURCES OF
ONIZING RADIATION (use supplemental sheets (f necessory)

| TRAINING [ To be completed by Responsible Investigater, Rodiation Protection Supervisor )
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LOCATIONS WRERE BYPRODUCT MATERIAL MAY BE USED

Material mey be used at Aberdeen Proving Ground and at temporary jobL sites
anywhere in the United States and CCONUS by APC personnel as approved by the
APG Radiation Protection Committee, The job site will include those of the
Department of Defense, the Nuclear Regulatory Commission, Department of Energy,
NASA, and/or contractor location: where common interest or use items are of
interest.

Use of s=ealed sources in demonstrations for Executive, Legislative, and Defense
Department personnel will be sut ject for review by the Radiation Protection
Committee. Demonstration for civic and educational groups, if performed, will
be under the control of the Radiation Protection Committee.

Coordination with the hcst or visited activity and the APG Radiation Protection
Committer approval will be obtained for off-post use.
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S'BJECT: Facilities
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1t; Protective Clothing and Equipment
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1. Facilities:

a. Hoods and Glove cr Dry Boxes: Radiological Permits will require that
certain operations invclving unsealed radioisotopes be performed in hoods or
dry boxes. NBS Handbook 92 will serve as a guide dependent on isotope, quantity,
and operation.

|
FACILITIES AND EQUIPMENT

b. Shielding: Temporary or permanent shielding will be employed to prevent
excessive exposure when time and distance factors alone would not be adequate.
Shielding will also be used whenever feasible to minimize exposure. Sealed
sources in commodities or test itemswill not be remcved from the device without
prior written approval of the Radiation Protection Committee.

2. Handling and Viewing Equipment: Tongs, forceps, and slave manipulators, and
mirrors, telescopes, or closed circuit television will be used as necessary to
reduce exposure to whole body and hands.

!
|
|
|
\
|
3. Storage: NBS Handbook 92 will serve as a guide for determining storage ‘
facility requirements. Radioisotone storage shall be secured against unauthorizec
removal. Radiological Permits will state authorized storage or use and storage |
locations. Commodities will be stored as required by publications promulgated by
Commodity Managers. Radioactive items in excess of needs will beheld and disposi-
tion will be made in accordance with AR 385-11.

|

4. Protective Clothing and Equipment: Appropriate protective items will conform
to the requirements contained in the attached APGE 385-3, where applicable, for
respiratory protection and items required by the Radiological Permit. This
regulation may be revised without prior notification of the NRC staff when new or
better protective devices are recommended, such as revision by NIOSH and the Army
Surgeon General for respiratory protection.

5. Facilities: The Army Pulse Radiation facility has facilities in the form cf
laboratory, storage, and instrumentation availability should they be required.
These aré described in BML 19-00294-23 and SNM 164S. Drawings of the APRF
facilities are included on pages 2 and 2 of this supplement.

Sugplement D

N R R R S e e T



\\v/“

|
-

‘Lm Vet Tm
V! :
LOBBY _IL:

[Aom mﬂ‘
[ ey
g ) ‘1"
. ——_"‘l : %}g 1 * i‘ -
P ] k‘ - ‘I\

i \“Ewﬁ TOILEY L c_m::ﬂ

H l::zzzzrﬂ.,ag_féﬁ,i 7
E CURVEY ME[EA AREA $UPE?)¥;X’SOR i

L e—
s gl
E AN ;‘

| 540P AREA

:
|
L

SUPPLEMENT D




[ 7] THIASRS

N - Jf

by

LN RA

R EEY

' 1
L
i
|
'
|
]
l Ll
o e i L'_,_..- i
' (—'4"5‘ T
"f" s [l Y
o I k'lni‘:‘\-\(..'
2 ()
ey o ,c\
{ q' \ 4
‘.‘:;\\
i \u 4
t o REASIIY STAalE g
25 BN S ol
T 1 b ,/‘\
! | \ \
-] . §‘ >
¢ -
: l r";‘\r o
Ve —
\.—.»lo..l-P .
e W e % bty O y;_} - s
ol
l I‘ '
ST TR B : i . .
: s ok
: ;. '\’ - L 3
o . .
L \rm '~.‘ e
o ,“ ! | i
(SERLE A l ‘L
W " -
i
wicaietag i
facituint :
s "
i
LI }
“ Taaat H
i!
C sl i
i sacr LI TR 4 4 i|
, g .
1
i | %
o - —a & A
|
= T ——
f i
ia i
&9 [} :
=N '
- 4 '
A Hi! TR LT e
5,:_-1...'2 ;:-;

UILDING 861 PLAN OF THE CONTROL AND RE

ACTOR DUILDING

3UPPLEMENT D




List of Byproduct Material

erence: NRC Form 313, item 8.

ntents:

t of Byproduct Material, A thru N

17544




BYPRODUCT MATERIAL NRC FORM 313,
SOURCES A THROUGH N
8b 8c

Chemical/ Manufacturer &
Byproduct Material Physical Form Model No. Possession Limit

a. Any byproduct Any Not to exceed 200 millicuries per
material with radionuclide and 2 curies total.
Atomic Nos 1-52,

inclusive and

54-83, inclusive.

b. Any byproduct : Not to exceed 200 millicuries per
material with radionuclide and 2 curies total
Atomic Nos. 1=52, except for the following foils,
inclusive and plated sources, or sealed sources:

i -~

54-83, inclusive.
Cesium 137 = 1 source of 100 millicuries
and 1 source of 120 curies.

"Hydrogen 3 - 17 foils of 3 curies each.
Sealed sources not to exceed 50 curies per
device and 15,000 curiess total.

Nickel 63 - not to exceed 15 millicuries
per foil our source.

Krypton 85 - not to exceed 500 millicuries

per source and 5.3 curies total.

Promethium 147 - not to exceed 500 milli-
curies per source and 10 curies total.

Hydrogen-3

Sealed Light
Sources, Gaseous

15,000 curies total contained in sources
not to exceed 50 curies each.

~
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8a

Byproduct Material

8b

Chemical/
Physical Form

& -

Manufacturer &
Mcdel No.

Possession Limit

d. Hydrogen-3

€. Hydrogen-3

f. Promethium-147
g. Krypton-85
h. Krypton-85

j. Neptunium-237

k. Cesium-137

; Ceéium-137

Sealed light sources
Hydrogen-3 in solid
form

Foils of Scandium
or Titanium
Tritide

Sealed ligiat
sources

Sealed gas sources
Sealed light sources

Plated metal sources

Sclid metal foils.
Any, for neutron
spectral measure-
men.s

Sealed,low-level
calibration source

Sealed, high-level
calibration source

USRC Model LAB
508-3 or LAB
508-2 or equal
as in Army
M43El1l Detector

US Radium or
equal

New England
Nuclear
or equal

MOLCHEM NCFNp237

EON Corp or equal

ANC Corp, MDL
1206 BM 6005,
or equal

20 curies contained in sources not to
exceed 500 millicuries each.

50 curies in sources of not more than 3
curies each.

10 curies contained in sources of not more
than 500 millicuiies each.

300 millicuries. Three sources not to
exceed 100 millicuries each.

5 curies contaired in sources not to exceed
500 millicuries each.

Mot to exceed 15 millicuries each.

5 millicuries in sources not to exceed 0.3‘

.millicuries each.

One source not to exceed 100 millicuries.

One source not to exceed 120 curies.



8a 8b 8c Ad

Chemical/ Manufacturer &

Evpraduct Material Fliysical Form Model No. Possession Limit

R g B kg % & 0L \eiF=Jip = SU4 So0lid Savannah River, One scurce ol Lo excecd % 2% a0’ 13

252 sintered in Al, Mdl series 100
couble encapsulated
" stainless steel.

n. Americium=241 Solid metalic Amersnam Corp 20 millicuries total in zourcac not teo
foil encapsulated Model AMMIOO1l or exceed 250 microcuries each.
between a gold- equivalent

paliadium foil and a
silver backing




Purpose for Which Byproduct Material Will '‘Be Used

1. Reference: NRC Form 313, item 8.

sumrary: Purpose for Which Byproduct Material Will Be Used.




SUMMARY OF PURPOSE FOR WHICH
BYPRODUCT MATERIAL WILL BE USED

Byproduct Purpose

A Research, development, test & evaluation, training,
demonstrations for Executive and/or Legislative Branch
and foreign VIPs, DOD persconnel and civic groups; as
reference, calibration and check sources; sources
contained in as components in equipment and instrumen-
tation.

Storage of excess or unwanted radiocactive material
pending disposal.
. LR | ‘
eV ctivators in self-luminous light sources and light
sources in military equipment, such as fire control
syastems, sights, level vials, and instruments; absorbed
material in ionization sources contained in detectors,
'E 4 [-densXLy/dupth meters, chromatograph instruments; and
.other similar devices;{~alibration sources for instrumen=
tation and neutron spe:-m;r'&.m..gNzl":'..].“‘\J

Devices will be used, tested, and evaluated for military
application and in testing of military material in
various stages of development and/or the improved
version of the item as determined by test and evaluation.
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SUPFLEMENT G

SUBJECT: List of Radiation Detection Instruments

l. Reference NRC Form 313, item 10.

2. Contents:

List of Radiation Detection lnstruments

NOTE: Additional instrumentation listed in BML 19-00294-23 and SNM 1649 are
aizo available.

Instruments may be replaced when obsolete or unrepairable with a similar item and
added tc with new programs or reduced with the completion of tests. We request
an exemntion from the amendment process under this license should such be the
case. Tne Radiological Permit Prccess reviewed by the APG Radiation Protection
Committes and the Radiation Protection Officer, imposes conditions which include
proper and adequate instrumentation during the conduct of testing.
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SUPPLEMENT C

RADIATION DETECTION INSTRUMENTS
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Te L‘qu!‘ Selint. i Bata
Counter, 2:clman
Deta Mate 117
“v Bbarline PAC'2A 2 Alpha
5« BeA GM Motor i Bota/
Gamus
He ANJPDR2T @1 Yetar 2 Bata/
Gamxua
7« WVictorsen Motnp & beca/
Model 420 Cama
Xevay
Ae Prima MA1 20 2 X &% Canaa
‘e Bberline %.i’‘ation 1 Bata/
Monitor Fii.] Canna
17 Bberline Al 1 Ratal
Honltori Lanha
System A0
ity Pers Dor ters 72 of ! X &
IN % or al 14 usod r  Camme
Equip Ma
1% Bberli e Y TAD 2 L 4 Cama -
RT1a
i ‘. m ALZE L Yy l“c l 7 . ;L‘Na
14, AN/PDR? Haoter 2 Deta

Sensicivity

€T —

O 2x10%cpm
Oe100ak/ hir

O« 500k / hr

0-30f'amilhr

NonSatuvrating
Chirper

Approx 1200
e/a/wR/h

127 Cs fiold
OeS0% cfm

=51 ¥ (,""’.

Qeld iy

NonSaturat ing
Chlrper

Nonsnt
Chdepe

ivatin

Qe S0y /hr

Yindoy

Less than

g/ cnd
N/A
N/A

le Snlan?

0mg/ cu?

0.005 mica

Ton Chan oy

N/A
10ag/cm’
I.Q - :o(\l
aglen?

N/A

N/A
N/A

0008 mica

Usa

Measuring

Heoasuring

Measuring

Turvey

Honitoring

Monitoring

Survey

Pars
Manitocin:

Yonitoring

\lr Particle
Mon{toring

“ers
Mon{itoring

- Bquipment

Poars
Monitoring

Fers
Monitorine

Monitoring



Supplement G
adiation Detection Instrunents (Con't)

Ipe Moo
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CALTBRATION

l. The calibration of radiation detection instruments is performed Ly the
Internal Calibration & Repair Center (ICRC), US Army Missile Command, Aberdeen
Proving Ground, MD 21006, in accordance with the Army Calibration Program.
Instruments are recalled for calibration through the use of a computer print out.
The frequency of calibration for radiation protection instruments does not

exceed 90 days. Sources used are those of the ICRC. The ICRC is covered by an
NRC BML.

2. Dosimeters (self-reading) are submitted to the ICRC for inspection and
certification. Calibration frequency is 180 days.

3. Services and fregquency for TMDE & Radiac Calibraticn/Repair is in accordance
with AR 710=2, AR 725-1, AR 750=25, Th 750-25, TB 43-180, and TB 38-370.
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SUPPLEMENT I

SUBJECT: Rad t
SUBJECT ¢ itioactive Material Storage

i. HKeference NRC Form 313, item 9.

y Radiocactive Material Storage Locations



RADIOACTIVE MATERIAL STORAGE

1. Generul radioactive material storage will be in either of two above
ground type magazines. Security is maintained by a plate steel locked
magazine door. The tuildings are unoccupied, masonry and brick construc=-
tion, located within a fenced and guarded access industrial area which is
restricted to the public. No electrical or other utilities are available
to these bulldings and no flammable materials were vsed in the structures.

2. Bulldiog M 066 dimensions are 16 x 10 feet. This building is used for
atorage of excess or unwanted radicactive ur commodity items containing
radivactive components and sources pending disposition or turn-in.

3« Bullding M 376 is 8 x 8 feev and is used fc. storage of sources when
they are not in use and for excess items pending disposition.

Supplement I
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Supplement J
SUBJECT: Method cf Ccntrolling Off-Post Use of Sealed Light
Sources and lonizing Sources
1. Reference: NRC form 313, Item 5
2. Contents:
Annex 1 Summary, Method of Controlling Of f-Post Use cf Radio-
active Sealed Light Scurces and Devices Using Radio-

active Scurces as Compcrents for Detection Purposes

Annex 2 Radiological Safety Priner
TECOM Pamphlet 385-1



SUMMARY, METHOD OF CONTROLLING OFF=-POST

USE OF RADIOACTIVE SEALED LIGHT SOURCES

AND DEVICES USING RADIOACTIVE SUUHCES AS
COMPONENTS FOR DETECTION

-y

1. Source description:

a, Self-luminous devices containing 3H. 1“7Pm, or 85Kr, and a phosphor will be
used to illuminate various components of military equipment, example: Fire Control
System, etc.

241 b. Ionizing socurces containing 3H on foils such as Scandium or Titanium Tritide,

e! foils encapsulated in a foil matrix of gold-palladium gsco and silver backing
or "Ni as plated foil with in a cylindrical fixture and/or "“Ni plated, rectangular
foil in a gold matrix contained in an internal component, are to be used as compoe
nents in detection devices such as the Army M4&3E1 detector, Chemical Agent Monitor,
Automated Chemical Agent detector and alarm or similar military device.

2. These devices are to be tested by the US Army Test and Evaluation Command (TECOM)
only at DOD installations or activities. Military hardware, as approved by the Rad-
fation Pirotection Committee (APG RPC), containing sources used for display purposes
will be under supervisory control of a qualified escort and is to be exempt from the
requirements of this supplement. Prior to submission of devices to the testing
elements, the proponent agency will comply with the safety and health requirements
contained in current Army and TECOM regulations.

3. Agencies such as, HEADQUARTERS TECOM, and TECOM subordinate commands test these
devices infrequently so ithat it is imgractical to cause them to apply for an NRC
License or retain a permanently assigned Radiation Protection Officer (FP0O). Because
of the extended duration of some of these tests, the nature of the sources used, and
quantity, the assignment of a RPO to these test areas on extended temporary duty for
the entire testing period would be economically unfeasible and inefficient. For
example, some devices containing sources will remain untouched, exposed tou tropical,
arctic, or arid environment for extended time periods to examine environmental
effects on the equipment.

4, The alternate approach is to dispatch a Health Physicist to the test site during
the initial and the closing period of testing. The Health Physicist will provide
on-the-job training to a designated on-site Radiation Safety Supervisor and an alter-
nate who would supervise radiation safety. The Health Physicist will ve available,
on call, in the event of an emergency of other condition which may require his
presence or advice. An on-3ite inspection by the Health Fhysicist during the test
may also be performed when dete:mined to be necessary by the APG RPC. Travel and

per diem costs would he paid from test project funds.

5. Method of accomplishing the above:

a. All requests for Off-Post support will be channeled directly to the Chairman,
APG RPC at the APG Safety Office; and the RPC will act on each request on a case-bye
case basis.

Supplement J
Annex !



b. The Aberdeen Proving Ground Radiation Protection Comnittee
will review and approve a Radiatior Safety Supervisor and an alter-
nate from each activity scheduled for testing devices under TECCM
Auspices. The individual and his alternate will receive on-the-jok
training supervised by an experienced APG RPC assigned RPO, HP, or
HPT.

c. The cn-site Radiation Safety Supervisor and his alternate
will be respcnsible for performing the duties outlined in Section
XV and XV1 of the Radiological Safety Primer, TECCM Pamghlet 385-1,
Annex 2, of this Supplement as approrriate.

d. On-the-job training will be as follows:

(1) An APG RPC assigned RPO, HP or HPT will give a radiological

safety presentation to test participants prior to testing.

Instruction will include:

(a) Purpose of using radioactive materials in the test program

and the need to document the fact that a hazard does or dese

not exist.

(b) History of radioactivity.

(c) Type of radiation emissions.

(d) Characteristics, alpha, beta, and gamma radiation.

(e) Natural radioactive background.

(f) Radiation dose units.

(g) Quantities of radioactivity.

(h) External hazards.

(i) Internal hazards.

(j) Centrol of radiation dcse - time, distance and shielding.

(k) Radiation detection instruments and menitoring devices.

(1) Survey, swipe and leak test requirements,

(m) Personnel monitoring, washing cf hands, etc.

(n) Emergency procedures, accidents, leakage, fire, cxplosions.

(o) Corrective actions to prevent spread cf radiocactive materials

in the event of emergency situations.
(p) NRC and Army radiation safety regulations,

(q) Description c¢f each item of equipment utilizing radiocactive
material, assesment of probable hazard and required protective

measures,

e



ek e 2 v — T wos YAsT

(r) Demcnstration of the presence of radiation. (Use audio
cn the instrument)

(s) Summary - question and answer session.

(2) The HP will supervise the local Radiation Safety Supervisor
and his alternate in the performance of duties outlined in Sectiors
XV and XVI of Annex 2 of this Supplement. This supervision will
continue until such time that the local Radiation Safety Supervisor
and his alternate are deemed competent to supevvise Radiation Safety
portion test operations involving devices contairing illuminating cr
ionizing sources. The HP will submit the rumes of the Radiation
Safety Supervisor and his alternate to the Chairman, APG Radiation
Protection Committee, foir review and approval. Near the end cf the
test period, the HP will visit the test area (e.g. prior to test
termination) for the purpose cf providing further administrative
instruction, advice in evaluation test results, and returning
borrowed test equipment,
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exposure to radiation,
b. Scintillation sensing devices. These devices

‘./
find their most popular use as portable alpha meters.( < :3~E;;:;

2 % \) "\
Camma and beta instruments are alsoc available. All - \\~__—’

=\

— - ——

these devices operate by utilizing the extremely

small amount of light produced by the penetration

and gamma. The light produced in the crystal ejects C::::'

pho%o electrons which are in Surn accelerated 1ii”,/ 155_1
o — =

multiplisd by a photomultiplier tube. e s ‘7 —
" e
~ a. A“‘- ‘.J/

These multiplied electrons produce 2 corresponding pulse which, with
Other pulses, are read as disintegrations per minute per unit area,

-

In the labcoratory, these sensing devices are fed into scphisticated

290

counters and oscilliscc_ .s (Jaama spectrcometers) which are zapatle cof

& b e

measuring and icdentifying cne or more isotopes by their respectiv

- -

energies (light signals) dissipated inside the crystal.
:. Laboratory coumters. Ixtremely minute amcunts of

-

radicactivity in liquids or sclids, scllected on paper

\ -

} or in liquids or air filter paper are placed

 swipes

-

-

immecdiately adjacen® %c 2 sensing device wnich is l

located inside a lead jacket (lead pig), to reduce

tackground radiation. The icnizaticn preduced in ~“~"‘\ Y !

Y . -

. " -4
the sensing device is transmitted %2 2 sca-er-c:unter"\\\\:1‘:222::::::::::2———‘
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as pulses which are ¢‘ranslated as counts per minute on a register,

1ight system, or print-cut system.

d. Neutron detection meters., These meters
’

both

portable and {ixed, detect and measure fast and slow
neutrons. A common capture detector device is shown

on the right. The boron in BF

3

es Slow neutrons and

gas,
heed, captur

~

formation of Li and OC particles producin

tion which is %ranslated <o

neutrons/sec/ame. T

: -
minute O

sounts per

.
S M-

- -
or fast neutron detection,

the cadmium in the shield

slow neutrons

and the fast nsutrons are mederated in passing

fh:\gy‘gh an
nentrons which
descrited

the orobe

B 3 = = 17,918
Other fission devices exist such as U-232

1ined

-
setectir

neutrons;

- 1 o - e
ncwevar, h preduce

fisgion procucts,
a source of gamma rays which gradually

with increased neutron exposure and cause

gamma dosages with sulsequent use,

gives rise %o th

ioniza-

bt |

unwanted

un;e sens ....g
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e. Pocket dosimeters. These devices are worm on 2! near the

breast pocket of individuals %o meesure gamma and X-ray dosage.

e

A fully charged dosimeter will register zerc when viewed

=

o)
a

the directicon of strong ligh*t 'see drawing). As gamma

/ - ome
and X-ray pass through the dosimeter air chamber, such > T il
. { # 97 0 s
O LN
ir becomes ionized and causes the charge Inside the S 1 } ‘/‘\_/
_ RETIC!

&
¥
0
'

T A} 3 - - - 1. Ak 3 Prryem A a
air chamber t0 neutralize which in turn causes INDiCAT -

A DOSEF

lin icator to drift acr scale, usually marked
line indicator to drift across a scale, usually mark “ 30 mrrem

in 0-20C mR dosage. While in a radiation aresa, the :
wearer should occasionally look through the dosimeter

t

O

check the amount of radiaticn he has received up
tc that moment, lNote: Pocket dcsimeters are 2nergy
dependent and most dosimeters dc not accurately measure
radiation below 50 XeV. All perscnnel will wear sell-
reading pocket dosimeters in addition to film badges

-

in areas where individuals could receive 100 arem in
£. Ionization chamber meters. Most of these
detect and measure Zamma and {-ray; ncwever,

exist having ultra-thin windows and shields which

ané measure alpha and beta., These zeters nave ran

» g , 1 ~ -_-”
fracticns of aR/hr reedings up % high R/hr reading

I

ny
\n
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RADIOQACTIVE MATERIAL
SEALED IN GLASS AND

RADIDACTIVE MATERIA
SANDWICHED BETWEEN
2 STRIPS OF MYLAR

;YT ART
e AN

Pm-147 25Mc; Ia'“
PER SOURCEE—

MI4ElI ELEVATION QUADRANT 0ac2 novicsen)

The above use of H-3 and Pu-147 1llustrates proper use of radioactivity; e.g., H-3 18 used, because of its “"Zevo"

radiation, in an ares where eyes are in intimate contsct snd Pm-147 13 used to spread {llumination., The above

resulted fn & better job of {llusdnation Lthan batterios aad bulbs,




