
~L~L1W~iZL - -~ -u.i~7E~E

FORM 374 ' PAGE 1 OF -1 PAGES
U.S. NUCLEAR REGULA1T)RY COAMISSI

S.MATERIALS LICENSE Amendment No. 24

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Re-organization Act of 1974 (Public Law 93-438), and Title 10,
Code of Federal Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 39, 40 and 70, and in reliance on statements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, abd transfer byproduct, source, and special
nuclear material designated below; to use such material for the purpose(s) and at the place(s) designated below; to deliver or transfer such material
to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conoitions
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations and orders of the Nuclear
Regulatory Commission now or hereafter in effect and to any conditions specified below.

Licensee
In accordance with application dated

Department of the Army April 18, 1991,
1. U. S. Army Communications - 3. Licensenumber 29-01022-07 is amended in

Electronic Command its entirety to read as follows:

Fort Monmouth, New Jersey 07703 50D D t Otober 31 1997
2. I.,i 5. Docket i Octo•ber 31,199

Reference No.'Wap•-O6989

6. Byproduct, source, and/or N) 7. Chemical and/or physical O -. Maximum amount that licensee
special nuclear material • form W. 5,may possess at any one time

.-t nder this license

A. Cesium 137 A=V' A.

B. Cobalt 60 B B B.

9. Authorized use t .. ,,......

A. and B. For irradi ai.on o e-n Z.•:,i.es- 6.and flammb"e. materials
only aie lices flamm ble materials.

10. Licensed material may" used only afadj .3lcenseefs fc ties aEvans Area, Wall Towns 4Y•NewJesy.

11. , A. Licensed material shall1,used by, orunddf. the supervision and in the
physical presence of indi'vid~s'b 1ie ireceived the training described in
application dated April 18, 1991 and have been approved in writing by the
Radiation Safety Officer. The licensee shall maintain records of individuals
designated as users for three years following the last use of licensed
material by the individual.

B. The Radiation Safety Officer for this license is Joseph Santarsiero.

12. Sealed sources or detector cells containing licensed material shall not be opened or
sources removed from source holders or detector cells by the licensee.

13. A. Sealed sources and detector cells shall be tested for leakage and/or
contamination at intervals not to exceed 6 months or at such other intervals
as are specified by the certificate of reqistrato f in 10 CFR
32.210, not to exceed 3 years. iorm-on l-u l-

PE•Oi{D - ac
At 7\ Vi
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MATERIALS LICENSE 29-01022-07
SUPPEMA LENT SHEET Docket or Reference numberSUPPLEMENTARY SHEET03-68

030-06989

___Amendment No. 24

(13. continued) CONDITIONS

.B. Notwithstanding Paragraph A of this Condition, sealed sources designed to emit
alpha particles shall be tested for leakage and/or contamination at intervals
not to exceed 3 months.

C. In the absence of a certificate from a transferor indicating that a test has
been made within six months prior to the transfer, a sealed source or detector
cell received from another person shall not be put into use until tested.

D. Each sealed source fabrjca agey and( osy e shall be inspected and tested
for construction defertY.1 tFakage, andR oit£ ination prior to any use or
transfer as a seal•k(urce.

E. Sealed sources detector cells need not be leak sted if:

(i) they coai'bnly hydrogen 3; or ... 2

(ii) they ch'tain o' gas; ,r-.....

(iii) the 4qlf-l ife of 3sot i 3. " or less;

(iv) thea 100nta '. an1 4 r u~'ies of betjand/or gamma emitting
matULeI~Al o•• •h ittng material; or

(v) they not.aa in storage, and are
notbert

ntb- used,~ ~oee , .1removeC4.rom storage for use or
transfkýto atera, a 0 h ot beenafested within the required
leak tes t 1 ht• • ".,i (to! ed be$ e'use or transfer. No
sealed sour14a or detector'-etl t shall be s d for a period of more than
10 years withqt being tested for leakag" nd/or contamination.

F. The test shall be capabl*o ttWti t resence of 0.005 microcurie of
radioactive material on the st Kmpt. Records of leak test results shall

:be kept in units of microcuries and shall be maintained for inspection by the
Commission. If the test reveals the presence of 0.005 microcurie or more of
removable contamination, a report shall be filed with the U.S. Nuclear
Regulatory Commission and the source shall be removed from service and
decontaminated, repaired, or disposed of in accordance with Commission
regulations. The report shall be filed within 5 days of the date the leak
test result is known with the U.S. Nuclear Regulatory Commission, Region I,
ATTN: Chief, Nuclear Materials Safety Branch, 475 Allendale Road, King of
Prussia, Pennsylvania 19406. The report shall specify the source involved,
the test results, and corrective action taken.

G. The licensee is authorized to collect leak test samples for analysis. by the
licensee. Alternatively, tests for leakage and/or contamination may, be
performed by persons specifically licensed by the Commission or an Agreement
State to perform such services.
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(Continued) CONDITIONS

14. Before initiation of irradiator operations or after reloading owf sources in the
irradiator and before restart of the irradiator, a radiation sumrvey shall be
conducted to determine radiation levels around, above and beloiew the irradiator with
the sources in the shielded position and in the exposed positiumon. The results of
the survey shall be sent to the U.S. Nuclear Regulatory Comisssion, Region 1, ATTN:
Chief, Nuclear Materials Safety Branch, 475 Allendale Road, Kiring of Prussia,
Pennsylvania 19406, not more than 30 days after the survey iss-conducted.

15. The licensee shall conduct a Ihyojc• iet -eyery 6 months;:to account for all
sources and/or devices recepjv~k~and possesse Oide the licensEe. Records of
inventories shall be mair(Dfled for 5 years from th ae of eaach inventory.

16. The licensee may tra Ž?rTrt licensed material in accordana=wittth the provisions of
10 CFR 71, "Packagin a.nd Transportation of Radioactive lattrital."

17. Except as specifigea1y prb-vidy4d. otherwise in this-lIcense, the-- licensee shall
conduct its progaili In accftd. iice with-the., statemienJ', represeenmtations, and
procedures contathnd in thepd diumepts111c udg" ny•enclosure* , listed below. TheNuclear Regulatoi<Commissiqri e'gulr ionshU 1g6vern unless the statements,
representations and procedures-jb •t l ezr-1 see .l i cation d correspondence are
more restrictiveithan t•hl.egueaq'jots A"-

B. Letter date4•)uly 23•:9p1 • U•)• i• ••,•A. Application dateoa11,8C. Letter datedLy 15,ly 992 - :

For the U.S. Nuclear -'Reg latory Commission

Foriginal Signed By: i
Date SEP 3 0 1992 By udith A. J~oustra_!

Nuclear Materials ::Safety Branch
Region I
King of Prussia, PPennsylvania 19406



SEP 3 0 1992

License No. 29-01022-07
Docket No. 030-06989
Control No. 114634

Department of the Army
Commander
U. S. Army Materiel Command
ATTN: AMCSF-P
5001 Eisenhower Avenue
Alexandria, Virginia 22333-0001

Dear Sir or Madam:

Please find enclosed the renewal of your NRC Material License.

Please review the enclosed document carefully and be sure that you understand all conditions.
If there are any errors or questions, please notify the Region I Material Licensing Section,
(215) 337-5093, so that we can provide appropriate corrections and answers.

Please be advised that you must conduct your program involving licensed radioactive
materials in accordance with the conditions of your NRC license, representations made in
your license application, and NRC regulations. In particular, please note the items in the
enclosed, "Requirements for Materials Licensees."

Since serious consequences to employees and the public can result from failure to comply
with NRC requirements, the NRC expects licensees to pay meticulous attention to detail and
to achieve the high standard of compliance which the NRC expects of its licensees.

You will be periodically inspected by NRC. A fee may be charged for inspections in
accordance with 10 CFR Part 170. Failure to conduct your program safely and in
accordance with NRC regulations, license conditions, and representations made in your
license application and supplemental correspondence with NRC will result in prompt and
vigorous enforcement action against you. This could include issuance of a notice of
violation, or in case of serious violations, an imposition of a civil penalty or an order
suspending, modifying or revoking your license as specified in the General Policy and
Procedures for NRC Enforcement Actions, 10 CFR Part 2, Appendix C.

OFFICIAL RECORD COPY - G:\WPS\MLTR\L2901022.07 - 09/28/92
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Department of the Army -2-

We wish you success in operating a safe and effective licensed program.

Sincerely,

5Or~iTýir31T-gn y

Francis M. Costello, Chief
Industrial Applications Section
Division of Radiation Safety

and Safeguards

Enclosures:
1. Amendment No. 24
2. Requirements for Materials Licensees
3. 10 CFR Parts 2, 19, 20, 30, 71, 170 and 171
4. NRC Form 313

-3VRSS:RI
White/cmm

09M%)92

DRSS:
SostetbzC

09/3b/92

OFFICIAL RECORD COPY - G:\WPS\MLTR\L2901022.07 - 09/28/92



DEPARTMENT OF THE ARMY
HEADQUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

AND FORT MONMOUTH
FORT MONMOUTH, NEW JERSEY 07703-5000

REPLY TO
ATTENTION OF May 15, 1992

ms-/6

Chief, Safety Office

Mr. Duncan White
US Nuclear Regulatory Commission
License Processing Section
Materials Section B
475 Allendale Road
King of Prussia, PA 19406

Dear Mr. White:

This refers to US Nuclear Regulatory Commission (NRC) License Number 29-
01022-07, Docket Number 030-06989, Control Number 114634.

As a result of your telephone conversation with the undersigned regarding
this matter on April 27, 1992, the following additional information is being
provided so that our NRC renewal application can be processed to completion.

a. The inside of the Underground Vault Exposure Room is equipped with an
emergency (panic) button. Should an individual remain inside of the exposure
room and a source inadvertently placed in the exposure mode, which is highly
improbable, the individual can activate the emergency button, causing the
source and its shielding plug to be lowered into its Source Storage Shield.
However, it should be noted that when the control panel is activated to raise
the source into the exposure position, a loud audible alarm is activated for a
ten second period, providing an individual adequate time to activate the panic
button and/or raise the wooden barrier and exit the exposure room.

b. We will not perform maintenance or repair of the actual sealed
sources. Should maintenance or repair of the sources be required, these
functions will either be performed by the manufacturer or by qualified
licensees authorized by the NRC or Agreement State to perform such services,
or alternatively, the sealed sources will be disposed of as radioactive waste
(See Supplement F).

c. Leak tests of the sealed sources have been, and are
performed every six months as stipulated in Condition 12 of
23 dated March 28, 1991.

currently being,
Amendment Number

Sincerely,

Barry {7f. ilber
Actin hief, Safety Office

O1~FIC.j RECORD Copf' Palo
MAY 2 0 1992



NRC FORM 218'
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NACM 0240

TELEPHONE OR VER

U.S. NUCLEAR REOULATOAY COMMISSION DATE
j;~; >7

BAL CONVERSATION RECORD FME

.. *:, ;. 0 A.M.
. P.M.

0 INCOMING CALL ') OUTGOING CALL 0 VISIT

PfRSON CALLING OFFICE/AOORESS PHONE NUMBER I EXTENSION

PERSON CALLED OFFICE/ADORESS PHONE NUMBER J EXTENSION

./A

CONVERSATION
SUBJECT >\ )- ,.., ,*. - . -

UMMARY,

4-- -

"-' / - : f:: -4-.-.: , [ ••c• "• -
'" -" " - / )=>. . • .

REFERRED TO:
____ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ 0 ADVISE ME OF

ACTION REQUESTED ACTION TAKEN.
4/t<i . __ __--_ __ __ _

INITIALS

DATE

ACTION TAKEN INITIALS

DATE

- -W-roN-s-,-w -" -1 11P I -b Cýfwy litfl 1~
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DEPARTMENT OF THE ARMY
HEADQUARTERS, U. S. ARMY MATERIEL COMMAND

5001 EISENHOWER AVENUE, ALEXANDRIA, VA 22333-0001

July 23, 1991

0

Of 0

Safety Office

U.S. Nuclear Regulatory Ccmmission
Region I
ATIEN: Materials Licensing Branch
475 Allendale Road
King of Prussia, Pennsylvania 19406

Reference: NRC License No. 29-01022-07, Docket No. 030-06989,
Control No. 114634

Gentlemen:

Forwarded are two copies of a request from Headquarters, U.S.
Army Cmt=ications-Electronics Ccmnand to change "Dosimreters are
exchanged monthly" to "Dosimeters are exchanred quarterly" in
Supplexent D of the referenced license.

We reccrýmend approval of this request.

Sincerely,

John E. Rankin
Chief
Safety Office

Enclosures

Copies Furnished:
HQDA(SGPS-PSP-E) w/encls
Cdr, CE0014, ATITN: ASEL-SF-RER wo/enci
Dir, USAMC Field Safety Activity, ATTN: AWXOS-PE w/encl

JUL
RECORRD Copy J&10



DEPARTMENT OF THE ARMY
HEADQUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

AND FORT MONMOUTH
FORT MONMOUTH, NEW JERSEY 07703-5000

REPLY TO

ATTENTION OF T 0

AMSEL-SF-RER (385-11m) 11 July 1991

MEMORANDUM THRU Commander, . Army Mate ommand, ATTN:
AMCSF-, 5001 Eisenhower Avenue, Alexandria, VA
2 3-0001

FOR U.S. Nuclear Regulatory Commission, License Processing
Section, Materials Section B, 475 Allendale Road, King of
Prussia, PA 19406

SUBJECT: U.S. Nuclear Regulatory Commission (NRC) License Number
29-01022-07, Docket No. 030-06989, Control No. 114634

1. Reference:

a. FONECON between Mr. Gary Ziola, CECOM Safety Office, and
Ms. Cindy O'Daniell, NRC, 10 July 1991, SAB..

b. NRC License Renewal Application, License Number
29-01022-07, dated 18 April 1991.

2. As discussed in reference la FONECON, request you amend
reference lb application to reflect the following change:

Under Supplement D, Facilities and Equipment, paragraph 8
entitled Personnel Dosimetry, change: "Dosimeters are exchanged
monthly" to "Dosimeters are exchanged quarterly." This condition
was previously amended to reflect a quarterly exchange in our
letter dated 28 March 1991, Control No. 113819 and as approved by
the NRC in Amendment No. 23 issued on 3 April 1991.

3. Your expeditious processing of this request is appreciated.

4. Our POC is Mr- Gary Ziola, Milnet (AMSEL-SF@MONMOUTH

EMH3.ARMY.MIL): Message (CDR CECOM FT MONMOUTH NJ //AMSEL-SF-
RER//); Facsimile on DSN 995-2667 or (908) 542-7161: or Voice on
DSN 995-4427 or (908) 544-4427.

5. CECOM Bottom Line: THE SOLDIER.

Chief, Safety Office

4.
0 4sr



UNITED STATES
0NUCLEAR REGULATORY COMMISSION

REGION I

475 ALLENDALE ROAD

KING OF PRUSSIA, PENNSYLVANIA 19406

Docket No. 030-06989

License No. 29-01022-07

Control No. 114634

Department of the Army
U.S. Army Communications Electronics Command

ATTN: Colonel Ronald E. Gornto
Fort Monmouth, New Jersey 07703

Dear Colonel Gornto:

SUBJECT: LICENSE RENEWAL APPLICATION

This is to acknowledge receipt of your application for renewal of material(s)

license identified above. Your application is deemed timely filed, and

accordingly, the license will not expire until final action has been taken

by this office.

Any correspondence regarding the
control number specified above.

renewal application should reference the

Sincerely,

Oriual sig-nea By:
Cheryl 1(. Buraker

Sheryl Villar, Chief
Licensing Assistant Section
Division of Radiation Safety

and Safeguards

OFFICIAL RECORD COPY(" Miff_ 10
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DEPARTMENT OF THE ARMY
HEADQUARTERS, U. S. ARMY MATERIEL COMMAND

5001 EISENHOWER AVENUE, ALEXANDRIA, VA 22333-0001

V I AAh 11%

April 29, 1991 /\ 0$

to
1 0

,, ~ 00

Safety Office

U.S. Nuclear Regulatory Can~ission
Region I
A=I%: Materials Licensing Branch
475 Allendale Road
King of Prussia, Pennsylvania 19406

Reference: AMCSF-P/91-0039

Gentlemen:

Forwarded are two copies of the U.S. Army Carrainications-
Electronics Command request for renewal of license 29-01022-07.

We recomend approval. Please acknowledge receipt of
correspondence on the enclosed DA Form 209, Delay, Referral, or
Follow-Up Notice.

Sincerely,

Patricia A. ke
Chief, Health Physics,
Safety Office

Enclosures

Copies Furnished:
HQDA (SGPS-PSP-E) wo/encl
Cdr, CECDM, ATIN: AMSEL-SF wo/encl
Director, USAMC Field Safety Activity, ATIN: AMXOS w/encl

FEE EXEMPI

MAY 1. W134

MAY 0 1 •I99OFFICIAL RECORD COPY Ni 10



DEPARTMENT OF THE ARMY
HEADQUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS COMMAND S

AND FORT MONMOUTH
FORT MONMOUTH, NEW JERSEY 07703-50

REPLY TO

ATTENTION OF N" Of

AMSEL-CS 1 8 AP[5

MEMORANDUM FOR Commander, U.S. Army Materiel Command, ATTN:
AMCSF-P, 5001 Eisenhower Avenue, Alexandria,
Virginia 22333-0001

SUBJECT: Vault Irradiator License Application

1. The Department of the Army, U.S. Army Communications-
Electronics Command, Fort Monmouth, New Jersey, is hereby making
application for renewal of Byproduct Material License Number 29-
01022-07 issued for the use of radioactive material in Research
and Development projects at Fort Monmouth, New Jersey.

2. The enclosed application is being submitted for review in
fulfillment of the requirements of Title 10, Code of Federal
Regulations. Th• major change a the license application is the
deletion of the Picker 698 CuriejCobalt-60 sealed source. This
source was disposed of through Chem-Nuclear Systems, Inc.,
Barnwell, SC, on 9 January 1989.

3. Request the enclosed application be forwarded to the U.S.
Nuclear Regulatory Commission, Region I, Nuclear Material Section
B, 475 Allendale Road, King of Prussia, Pennsylvania 19406, for
their review and appropriate action.

4. Our POC is Mr. Gary Ziola, Message (CDR CECOM FT MONMOUTH
NJ //AMSEL-SF-RER//) ; Facsimile on (908) 542-7161 or Voice on
(908) 544-4427.

5. CECOM Bottom Line: THE SOLDIER.

7 Encls YRONA . WGORNTO
as V Colonel, GS

Chief of Staff

11,16-34



NRC FORM 313
(1-841

10 CFR 30. 32. 33, 34.35 and 40

U.S. NUCLEAR REGULATORY COMMISSION
APPROVED BY DMS
3750-0120
Expires 5-31-87APPLICATION FOR MATERIAL LICENSE

'ISTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES

F THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW.

FEDERAL AGENCIES FILE APPLICATIONS WITH:

U.S. NUCLEAR REGULATORY COMMISSION
DIVISION OF FUEL CYCLE AND MATERIAL SAFETY, NMSS
WASHINGTON. DC 20555

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS, IF YOU ARE
LOCATED IN:

CONNECTICUT, DELAWARE, DISTRICT OF COLUMBIA, MAINE, MARYLAND,
MASSACHUSETTS, NEW JERSEY, NEW YORK, PENNSYLVANIA, RHODE ISLAND,
OR VERMONT. SEND APPLICATIONS TO:

U.S. NUCLEAR REGULATORY COMMISSION, REGION I
NUCLEAR MATERIAL SECTION B
631 PARK AVENUE
KING OF PRUSSIA, PA 19406

ALABAMA. FLORIDA, GEORGIA, KENTUCKY. MISSISSIPPI, NORTH CAROLINA.
PUERTO RICO, SOUTH CAROLINA. TENNESSEE, VIRGINIA. VIRGIN ISLANDS, OR
WEST VIRGINIA. SEND APPLICATIONS TO:

U.S. NUCLEAR REGULATORY COMMISSION. REGION II
MATERIAL RADIATION PROTECTION SECTION
101 MARIETTA STREET. SUITE 2900
ATLANTA. GA 30323

IF YOU ARE LOCATED IN:

ILLINOIS. INDIANA. IOWA, MICHIGAN. MINNESOTA, MISSOURI, OHIO, OR
WISCONSIN, SEND APPLICATIONS TO:

U.S. NUCLEAR REGULATORY COMMISSION. REGION III
MATERIALS LICENSING SECTION
799 ROOSEVELT ROAD
GLEN ELLYN. IL 60137

ARKANSAS, COLORADO, IDAHO, KANSAS. LOUISIANA, MONTANA, NEBRASKA.
NEW MEXICO, NORTH DAKOTA, OKLAHOMA. SOUTH DAKOTA, TEXAS, UTAH,
OR WYOMING, SEND APPLICATIONS TO:

U.S. NUCLEAR REGULATORY COMMISSION. REGION IV
MATERIAL RADIATION PROTECTION SECTION
611 RYAN PLAZA DRIVE. SUITE 1000
ARLINGTON. TX 76011

ALASKA, ARIZONA. CALIFORNIA, HAWAII, NEVADA, OREGON, WASHINGTON,
AND U.S. TERRITORIES AND POSSESSIONS IN THE PACIFIC. SEND APPLICATIONS
TO:

U.S. NUCLEAR REGULATORY COMMISSION. REGION V
MATERIAL RADIATION PROTECTION SECTION
1450 MARIA LANE, SUITE 210

WALNUT CREEK. CA 94596

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U.S. NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO POSSESS AND USE LICENSED MATERIAL

IN STATES SUBJECT TO U.S. NUCLEAR REGULATORY COMMISSION JURISDICTION.

1. THIS IS AN APPLICATION FOR (Check eorooriete item) 2. NAME AND MAILING ADDRESS OF APPLICANT (IncludeZip Code)

A. NEW LICENSE Commander

B. AMENDMENT TO LICENSE NUMBER U.S. AXrmy Communications-Electronics Command
C. RENEWAL OF LICENSE NUMBER 29-01022-07 ATrJ: .. .. SEL-SF-1,ER

Fort ilonmouth, NJ 07703-5000
3. ADDRESSIESI WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED.

Building 9401, Evans Area
Fort 7-onmouth, "J 07703-5000

4. NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION TELEPHONE NUMBER

Hr. Joseph Santarsiero or 41r. Gary Ziola (908) 544-3112
SUBMIT ITEMS 5 THROUGH 11 ON 8 x 11" PAPER. THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPLICATION GUIDE.

5. RADIOACTIVE MATERIAL
a. Element and mass numoer. b. chI•ernics an0I/o Physict form, aM d c. manimu r, a ount 6. PURPOSEISI FOR WHICH LICENSED MATERIAL WILL BE USED.
which Wi01 be oos.o. at anV one time. ee Supp leient A See Supplement I

7. INDIVIDUALIS) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR B. TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RERICTED AREAS.
TRAINING AND EXPERIENCE. See Supplement B See Supplement C

9. FACILITIES AND EQUIPMENT. 10. RADIATION SAFETY PROGRAM.

See Supplement D See SuDplement E
12. LICENSEE FEES (See 70 CFR 170 &nd Section 170.311

11. AST MANGEMNT.AMOUNT11. WASTE MANAGEMENT. See Supplement F FEE CATEGORYexeNTDt ENCLOSED S

13. CERTIFICATION. (Must be comisetmd by s.oIpmcet THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE

BINDING UPON THE APPLICANT.

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPtICANT, NAMED IN ITEM 2, CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS. PARTS 30,32.33.34. 35. AND 40 AND THAT ALL INFORMATION CONTAINED HEREIN,

IS TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BELIEF.

WARNING: 18 U.S.C. SECTION 1001 ACT OF JUNE 25, 1948.62 STAT. 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION
TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION.

TITLE
IChief of Staff 8 APR 1991

DATA
d. WOULD YOU BE WILLING TO FURNISH COST INFORMATION fao11AP#Ped/or gaff hours)ION THE ECONOMIC IMPACT OF CURRENT NRIC REGULATIONS OR ANY FUTURE
IPROPOSED NRC REGULATIONS THAT MAY AFFECT YOU? (NVRC regulations permit
I it Pto prtefCOn ioeti on,,, ecc~ied orfinenciel-Drooriewrar-informerion furnshd o

the agency in confide nce)

r NO
I.

FOR NRC USE ONLY



SUPPLEMENT A

1. Reference: Items 5 and 6, NRC Form 313.

2. a. Element & Mass b. Chemical and/or c. Maximum Amount
Number Physical Form Which Will be

Possessed at
Any One Time

A. Cobalt 60 CC•

B. Cesium 137

3. Authorized Use A and B will be used in a custom designed
irradiator facility for irradiation of materials other than
explosives, flammables or corrosives.

4. The manufacturer of the Cobalt 60 sealed source is the U.S.
Radium Corporation. The design of the source is as specified in

,e\ Sealed source drawingsl
at enclosures 1 and 2 for details re-rding the construction"''-_

of the sealed source.

r The manufacturer of the Cesium 137 sealed source is the

STechnical data for the sealed source design is at
enclosures 3 and 4. The Cesium 137 source is used with the R-
Metrics Limited Source Container. Engineering drawings for the
R-Metrics Limited Source Container are attached at enclosures 5
through 12.

6. Sealed source activity has been recalculated as of February
1991.

a.Cobalt 60:l

a. Cobalt 60: 3(originally

b. Cesium 137: i(originally

5. The Picker Corporation (Cobalt 60 sealed source,
originally authorized under his license, has been disposed of as

radioactive waste. The source was consigned to the Barnwell
Waste Management Facility on 9 January 1989 by Chem-Nuclear
Systems Inc.
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Cesium-137
source capsules

.45M 
IU 0

X.9,19

X.9-.6mm diam. bead

X.19--5mm diam. bead

36-1- 1"2

Spacers as necessary

or 2 pellets as necessary

-1-5

X.60/2 67-9

Capsule dimensions height diameter

capsule 'A' mm 'B' mm

X.60/1 17.7 12.4

X.61/1 20.2 14.6

X.62/1 22.7 17.4

X.63/1 26.2 21.2

X.64/1 28.2 27.0

X.60/ 1 .X.64/V

13
08

X.66/1
inelh~l m imt

FVC L .3ý



Cesium-137 sources
Sources up to 3 curies contain the radionuclide as a
bead of cesium glass: the higher activity sources
contain compressed pellets of cesium chloride.

Encapsulation is in welded stainless steel. Sources
up to 300mCi are supplied with single or double
encapsulation: higher activity sources are doubly
encapsulated.

Quality control
Wipe test A
Bubble test D
Immersion test M (for capsules X.7. 8, 9. 19)
Helium leak test H (for capsules X.60/1-66/1)

A Test Report is supplied with each source or batch
of sources. stating the measured equivalent activity
for sources up to 30i: for higher activity sources, the
nominal content is stated. together with the
exposure rate measured according to the procedure
in ICRU Report 18.

nominal
equivalent

activity*

lmCi
3mCi

5mCi

single encapsulation
type X.7

source code

CDC.701
CDC.703

CDC.704

double encapsulation
type source code

X.8 CDC.801

X.8 CDC.803

X.8 CDC.804

1 OmCi CDC.705 X.8 CDC.805
9OmCi CDC.706 X.8 CDC.806
30mCi COC.707 X.8 CDC.807
5OmCi CDC.70S X.8 CDC.808

IO00mCi CDC.709 X.8 CDC.809
200mCi CDC.710 X.8 CDC.810
300mCi CDC.711 X.8 CDC.8111
500mCi X.19 CDC.190

Prototype testing:
capsule IAEA

type Special form

X.7

X.8

X.9

X.19

SFC.23

SFC.24

SFC.25

SFC.117

X.60/1
X.60/2
X.61/1

ANSI
Classification

C64444

C64444
C64444
C64444
E63534
E63534
E63534
E63534
E63534
E63534,
E63534

ICi X.19 CDC.191

ftoieranceq-0. +25%f'or definition of equivalent activity, see page 00.

nominal
pontentt

ýk -.7,

ii
X.62/1
X.63/1

X.64/1

X.65/1
X.66/1 E63534

tdependent on specific activity of t "=
content normally within -0. +25% of st

Availability .
Sources up to
Sources overL 3

Cesium-137 sources. 3mCit an be supplied
calibrated with measured rLatin output (code
H.50).
Calibration accuracy: z5% overall uncertainty.
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Supplement B

1. Reference: Item 7, NRC Form 313.

2. Enclosures 1, 2 and 3 are the qualifications of the Radiation
Protection Officer (RPO), Alternate RPO and License Manager,
respectively.



JOSEPH M. SANTARSIERO, Health Physicist
Chief, Radiological Engineering Branch

U.S. Army Communications-Electronics Command (CECOM)
Fort Monmouth, NJ 07703-5000

EDUCATION

College: Seton Hall University, East Orange, New Jersey, Biology Program,
1972-1973.

Rutgers, The State University, New Brunswick, New Jersey, BS
Degree in Biology, May 1978.

American Registry of Radiologic Technologies (ARRT).
Certifying Board of Nuclear Medicine Technology (CBNMT).

State of New Jersey Certification - Nuclear Medicine Technology.

Post Graduate: Rutgers, The State University, New Brunswick, New Jersey.
Masters program on graduate study in Radiation Science.

PROFESSIONAL EXPERIENCE

Oct 1986-Present Supervisory Health Physicist USACECOM
Fort Monmouth,
New Jersey

Responsible for directing and administrating Health Physics/Radiological safety
programs for the life cycle management of CECOM radioactive commodities utilized
worldwide; directs/administers the Fort Monmouth Radiation Protection Program for
multiple type and quantities of radioactive material; develops and provides guidance and
assistance to DoD activities and elements worldwide in the handling, storing and
disposal of radioactive materials; provides guidance for and technical review of U.S.
Nuclear Regulatory Commission (NRC) license applications and DA Radiation
Authorizations for use of radioactive materials in CECOM systems or components
thereof; develops technical criteria and provides these data to DA Major Commands to
assure compliance with NRC and/or DA Radiation Authorization requirements; assures
compliance with NRC and/or DA Radiation Authorization requirements; assures
compliance throughout the Command for ionizing radiation producing devices utilized.



Feb 1984-Oct 1986 Senior Health Physicist USACECOM
Fort Monmouth,
New Jersey

Responsible for health physics functions in the establishment and implementation of the
CECOM Safety Program aimed at establishing life cycle controls of CECOM
commodities utilizing radioactive material and ionizing radiation producing devices;
responsible for the evaluation of radiological protection programs and radiation facilities
to determine their adequacy and to insure compliance with DA Radiation
Authorizations and NRC licenses; perform studies and evaluations necessary to minimize
health risks to personnel.

Jul 1984-Dec 1985 Health Physics Consultant Porter Consultants, Inc.
Ardmore, Pennsylvania

Acted as health physics consultant in Radiation Emergency Planning and in Nuclear
Power Plant Radiation Monitoring Systems and Operations. Participated in numerous
nuclear reactor facility drill operations as referee/observer.

Sep 1983-Feb 1984 Radiation Physicist Department of
Environmental
Protection Trenton,
New Jersey

Approved or rejected licenses or amendments for possession and use of radioactive
materials after assessment of user qualification, radiation safety program, and
compliance with State rules and regulations. Performed inspections and violation
investigations of facilities utilizing licensable materials. Conducted special projects
evaluating radiation hazards and development of procedures for control and reduction of
unnecessary radiation. Investigated violations and incidents, presenting possible
radiation hazards with authority to establish improved radiation safety requirements.
Member of emergency response team with authority to make immediate decisions
relative to public health and safety regarding the control of radiation. Responded to all
public and private inquiries involving radioactive materials or nonionizing radiations.
Proposed regulations for NJ Administrative Code adoption.

Aug 1982-Sep 1983 Health Physics Consultant Bio-Med Associates
Kenilworth, New Jersey

Acted as health physics consultant to hospitals, doctors, administrators, etc., regarding
the safe and proper use of radiation and radioactive material. Determined the
requirements of, and designed the shielding for X-ray installations and nuclear medicine
departments. Evaluated radiation safety programs, prepared and gave lectures to
physicians, nurses, administrators, etc., regarding radiation and radioactivity. Designed
areas where radioactive materials are stored and/or used. Performed quality control
procedures on X-ray machines and nuclear medicine instruments. Reviewed personnel
monitoring records and methods, evaluated personnel performance regarding radiation
and its use, performed sealed source leak tests on numerous radionuclides.



May 1978-Aug 1982 Senior Nuclear Medicine Monmouth Medical
Technologist Center
Long Branch, New Jersey

Licensed to prepare and administer radiopharmaceuticals for diagnostic imagine of
disease in or on human beings. Responsible for the quality control of imaging systems
and computers, dose calculation and assay prior to administration, patient orientation to
procedures and on-call emergency procedures. Performed various health physics
activities, including radiation surveys, air sampling and wipe tests, leak testing of sealed
sources, decontamination facilities and equipment, disposal of radioactive wastes,
calibration of radiation survey and measurement instrumentation, record-keeping, etc., to
insure compliance with NRC and New Jersey State Regulations.



FORMAL TRAINING
Duration
of TrainingTp2i~c On-The-Job

Yes

Formal
Course

(1) Internship in Radiation
Sciences; Rutgers University,
New Brunswick, NJ (1977-1978)*

(2) Radiation and Radio-
activity; Rutgers Graduate
School of Radiation Science,
New Brunswick, NJ (Sep-
Dec 1981)

(3) Radioactivity and the
Environment; Rutgers
Graduate School of Radiation
Science, New Brunswick, NJ
(Jan-Apr 1982)

(4) Special Topics in
Radiological Health; Rutgers
Graduate School of Radiation
Science, New Brunswick, NJ
(Jan-Apr 1982)

(5) Radiation Dosimetry;
Rutgers Graduate School of
Radiation Science,
New Brunswick, NJ
(Sep-Dec 1982)

(6) Radiation Biophysics;
Rutgers Graduate School of
Radiation Science,
New Brunswick, NJ
(Jan-Apr 1983)

(7) Radiation Chemistry;
Rutgers Graduate School of
Radiation Science,
New Brunswick, NJ (Sep-
Dec 1983)

.(8) Nuclear Emergency
Response, State of NJ,
Depart of Environmental
Protection (27, 28 Sep 1983)

1 Year Yes

1 Semester

1 Semester

1 Semester

1 Semester

1 Semester

1 Semester

16 Hours

No Yes

No Yes

Yes Yes

No Yes

No Yes

No Yes

No Yes



FORMAL TRAINING

ToQ ic

(9) Instrumentation and
Radiation; Rutgers Graduate
School of Radiation Science,
New Brunswick, NJ
(Jan-Apr 1984)

(10) Radioactive Materials
Transportation; Department of
Energy, Chicago, IL
(20-24 Aug 1984)

(11) Nuclear Energy Tech-
nology; Rutgers Graduate
School of Radiation Science,
New Brunswick, NJ
(Sep-Dec 1985)

(12) Army Nuclear Weapons
Refresher Course,
Albuquerque, N.M.

(13) Flag Officer
Nuclear Accident Course,
Alexandria, V.A.

(14) Senior Officer
Nuclear Accident
Course

Duration
of Training

1 Semester

40 Hours

1 Semester

On-The-Job
Formal
Course

No Yes

No Yes

No Yes

16 Hours

16 Hours

16 Hours

No

No

No

Yes

Yes

Yes

** Course work included: Radiation Detection and Measurement; Nuclear
Instrumentation; Radionuclide Chemistry; Radiation Protection;
Radiation Biology.



EXPERIENCE WITH RADIOACTIVE MATERIALS:

Isotope

1. 'Mo/ITe

2. 1311

3. 75Se

4. 67Ga

5. "'T1

6. 32p

7. 133Xe

Maximum
Amount

2 Ci

20 mCi

5 mCi

50 mCi

30 mCi

40 mCi

200 mCi

Type of Use

For items 1
through 18,
radiopharma-
ceutical
preparation
dose injection,
and/or related
diagnostic/
therapeutic
procedures,
health physics
surveys, wipe
test analysis,
and instrument
calibration.

* Experience/
Location

5 yr/MMC,ENG

5 yr/MMC

5 yr/MMC

5 yr/MMC

5 yr/MMC

5 yr/MMC

5 yr/MMC

5 yr/MMC8. 8'Rb/ 8'mKr

9. 12I

25 mCi

50 mCi

10 mCi

130 Ci

5/MMC

10. 1"I

11. 37s

12. 'Ra

13. 1
192 r

14. 'Co

15. 13'Ba

16. 5"Cr

17. 'Cs

18. 11rin

800 mg

80 Ci
25 mCi

10 mCi

25mCi

20 Ci

3 mCi

5 yr/MMC

7 yr/MMC

(5 yrs),FM
(2 yrs)
5 yr/MMC,ENG
7 yr FM
6 mo/MMC
5 yr/MMC

5 yr/MMC

5 yr/MMC

1 yr/MMC

5 yr/MMC,

19. 'Co 100 Ci 4 yr/MMC



Isotope Amount Type of Use

20. "'Cs

21. "Kr

22. 'Pu

23. 'Ra

24. 'Sr

25. '23 Th

I Ci

For items 19 through
25 experience consisted
of wipe tests,
experiments and
evaluations Research and
Development Projects and
Commodity Management
utilizing these sources

6 mCi

Location

(1 yr, FM
(3 yr)
7 yr/FM

2 yr/FM

7 yr/FM

7 yr/FM

2 yr/FM

7 yr/FM

0.001 Ci

0.1 Ci

200 uCi

0.001 Ci

*MMC Monmouth Medical Center, Long Branch, NJ
ENG = Englewood Hospital, Englewood, NJ
FM = Ft Monmouth, NJ



CURRICULUM VITAE

Mark G. Zarick

PERSONAL DATA

Home Address:

Phone Numbers: .(201) 341-2242 Home

Date of Birth: i

Place of Birth:

Marital Status:

EDUCATION

Rensselaer Polytechnic BS Degree, Chemistry 1975-1979
Institute, Troy, NY

Rensselaer Polytechnic Graduate Study, Nuclear Chemistry 1979-1982
Institute, Troy, NY

PROFESSIONAL MEMBERSHIPS

Plenary Member, Health Physics Society, 8 years

PROFESSIONAL EXPERIENCE

Safety Office, US Army Communications-Electronics Command, 2/85 to present:
Conduct the command health physics program through life cycle controls of

CECOM radioactive and radiation producing devices. These controls are initiated
throughout the lifetime of the devices and include but are not limited to the research,
development, test, production, deployment and disposal stages of the devices. Prepare,
review and defend CECOM Nuclear Regulatory Commission (NRC) licenses and DA
Radiation Authorizations (DARA) for the world-wide possession of CECOM radioactive
items. Conduct evaluations/inspections of the radiation protection programs of other
Army major commands, installations, and Test, Measurement and Diagnostic Equipment
activities to insure compliance with our NRC Licenses, DARAs and applicable
regulations. Conduct the radiation protection program associated with the devices
controlled by our NRC Licenses. This has included surveys, leak and wipe testing,
planning the safety program for the re-wired vault irradiator, and calibrating alpha, beta
and gamma survey instrumentation.



Health Physics Division, US Army Environmental Hygiene Agency, 8/84 to 2/85:
Served as Alternate Radiation Protection Officer and Custodian of DD Forms

1141 for the US Army Environmental Hygiene Agency (AEHA). Was responsible for
ensuring the safety of all radioactive or radiation producing devices utilized at AEHA;
conducted regular safety surveys; managed and monitored the AEHA film badge
dosimetry program. Conducted radiation surveys, evaluations, special studies and
consultations at Army, Defense Logistic Agency and DoD installations and activities.
The purpose of these visits was to ensure that there were no adverse health or
environmental effects resulting from the use of radioactive materials or radiation
producing devices. Among the items surveyed were medical X-ray and fluorescence
devices, industrial radiography sources, accelerators, radiac calibration sets and
radioactive commodities. Evaluated the radiation protection programs associated with
these items and provided commanders with written reports which included
recommendations to improve their programs. Had the authority to halt operations when
unsafe conditions existed. Served as a member of the Health Services Command
Inspector General Team; inspected Army Medical Centers, Medical Activities and
Dental Activities to insure that their radiation protection programs were in compliance
with Army, federal and Joint Commission for the Accreditation of Hospitals standards
and regulations. Reviewed and made recommendations regarding Nuclear Regulatory
Commission Licenses and Department of the Army Radiation Authorizations.

Laser Branch, US Army Environmental Hygiene Agency, 4/84 to 8/84:
Conducted optical radiation protection surveys and special studies of US Army

installations and other federal agencies. The purpose of these surveys and studies was
to evaluate the procedures used to protect personnel from receiving hazardous exposures
to laser radiation and other high intensity optical sources; to insure that laser safety
programs were in compliance with Army, Food and Drug Administration and
international standards and regulations; to train personnel using hazardous lasers on
laser safety procedures; to brief commanders on the findings of these surveys; and to
write technical reports detailing survey results and making recommendations to reduce
or eliminate potential hazards to personnel.

Microwave Branch. US Army Environmental Hygiene Agency, 9/82 to 4/84:
Managed, planned and conducted surveys at Army installations of electronic

equipment in order to identify the health hazards associated with radio frequency (RF),
microwave and ionizing radiation sources. These sources included radar systems, RF
communications equipment, jammers, particle accelerators, microwave ovens, medical
diathermy and ultrasonic equipment. Was responsible for establishing microwave/RF
radiation hazard criteria and guidelines in determining and analyzing the nature and
degree of radiation hazard, the adequacy of engineering controls and protective
equipment in use. Researched, developed and compiled data outlining the shortcomings
and operating parameters of commercial survey instruments in use in the Army.
Evaluated specific hazards to personnel during maintenance, repair and operations and
coordinated Army-wide and permanent records established for the purpose of providing
guidance and advice to Army installations.

Conducted training programs regarding RF/microwave safety topics; this included
three Laser-Microwave Hazards Courses, two Microwave Oven Survey Techniques
Workshops and other lectures to conferences conducted at AEHA.



COURSES AND TRAINING COMPLETED

Mo/Yr Completed Total
Hours

Subject Name, Location
and School

December 1990

October 1986

October 1986

January 1986

80

40

200

40

October 1985

May 1985

February 1985

September 1984

40

40

Nuclear Emergency Team
Operations Course

Army Medical Dept.
Physics in Military
Medicine Conference

Applied Health Physics
Course

Medical Effects of
Nuclear Weapons

Nuclear Medical Science
Officer Workshop

Radioactive Material
Shipping Regulatory
Awareness Course

Nuclear Hazards
Training Course

Basic Radiological
Health Course

Nuclear Medical
Science Officer

Laser-Microwave
Hazards Course

Nuclear and Radiation
Chemistry

Nuclear Applications
in Medicine
Radiological
Engineering

Interservice Nuclear
Weapons School,
Kirtland AFB, NM 87117

US Army Environmental
Hygiene Agency
APG, MD 21010-5422

Oak Ridge Associated
Universities, PO Box 117
Oak Ridge, TN 37831

Armed Forces
Radiobiology Research
Institute, Bethesda; MD

Certificate
or Diploma

Certificate

Certificate

Certificate

Certificate

US Army Environmental Certificate
Hygiene Agency, APG, MD

40

16

Chem-Nuclear Systems,
Inc., Columbia, SC

Interservice Nuclear
Weapons School
Kirtland AFB, NM 87117

Health Physics Society
Baltimore-Washington
Chapter

Certificate

Certificate

Certificate

October 1983

April 1983

May 1980

May 1980

Dec 1980

40

40

1 sem

1 sem

1 sem

US Army Environmental Certificate
Hygiene Agency, APG, MD

US Army Environmental Certificate
Hygiene Agency, APG, MD

Rensselaer Poly Inst
Troy, NY

Rensselaer Poly Inst
Troy, NY
Rensselaer Poly Inst
Troy, NY



TEACHING EXPERIENCE

Served as a teaching assistant for two years at Rensselaer Polytechnic Institute.
Taught numerous lectures, laboratories, and graded papers and tests; taught two
Microwave Oven Techniques Workshops while attached to the US Army Environmental
Hygiene Agency (AEHA); taught in three Laser Microwave Hazards Courses at AEHA.
This is a comprehensive 1-week course which deals with laser and microwave sources:
what they are, how they produce energy, how to measure it, and how to effectively
preclude hazardous exposures to personnel using these sources; presented a lecture on
Microwave Radiation Safety at the 1983 Nuclear Medical Science Officer Workshop;
addressed physics students at Miami Dade Community College, Miami, Florida on the
topic of 'The Physics of the Chernobyl Accident" were well received and resulted in my
receiving a Certificate of Appreciation; was a guest lecturer at the 1986 Army Medical
Department Physics in Military Medicine Conference; developed and teach on a
continuing basis the "Army National Guard Radiation Protection Officer Course", a 40
hour course designed to qualify personnel as State RPOs; developed and teach the
"Army National Guard Radioactive Commodity and Transportation Course", a 16 hour
course for transportation personnel; present other guest lectures to Army personnel on a
regular basis.

EXPERIENCE WITH RADIONUCLIDES

Maximum Activity Duration Type
Isotope (in Ci) of Experience of Experience

3H 30 2 Years For all below,
research, laboratory
analysis, surveys and
wipe/leak testing

•Co 0.01 3 Years

'Co 13,000 3 Years

'Co 153 3 Years

'Co 0.08 3 Years

•'Co 429 3 Years

•'Sr 0.14 3 Years

'Sr 0.05 3 Years
241AM 0.01 3 Years
MCs 0.12 3 Months
I'Cs 400 3 Years
1'Cs 6.98 3 Years
1'3 Cs 63 3 Years

"Ra 0.02 2 Years

MPu 49 3 Years

nPu 0.05 2 Years
2AM 0.01 2 Years



EXPERIENCE WITH OTHER RADIATION PRODUCING DEVICES

Device

Co-60 Pool Irradiator

Duration of
Experience

2 years

Type of
Experience

Training, Use and
Oversight

Co-60 Picker Irradiator 2 years

2 yearsCs-137 Irradiator

Training, Use and
Oversight

Training, Use and
Oversight

Health Physics Surveys

Health Physics Surveys

Diagnostic & Industrial
X-Ray Machines

Linear Accelerator
(Rensselaer Poly Inst)

> 40 Hrs.

4 Weeks

EXPERIENCE WITH RADIATION

1981-2:

1982-1985:

As a graduate student at Rensselaer Polytechnic Institute, Troy, NY,
worked with an X-ray fluorescence diffraction experiment as part of
my thesis work. Performed volunteer work at the Institute's Linear
Accelerator. Used sealed sources and unknown sources as part of
this work.

As an Army health physicist stationed at the US Army
Environmental Hygiene Agency, APG, MD, conducted leak and
wipe testing of various sealed sources, check sources, and gas
chromatograph sources. Conducted surveys of radiobiology
laboratories and other radiation laboratories at the Agency.
Utilized various radiation detection instrumentation performed
operational testing of visual and audible alarms as part of this work.
Conducted surveys of X-Ray devices.

1985-Present: As a health physicist at my current position at Fort Monmouth, NJ,
have worked with the wide variety of instruments and sources that
we use in order to maintain the NRC Licenses and DA Radiation
Authorizations issued to this Command. In this regard, have
worked with our various irradiators and their radiation programs;
have done alpha, beta and gamma spectroscopy experiments; have
used our various calibrators to calibrate radiation detection
equipment; participated in our installation radon program and
analyzed collected samples; am a member of the Fort Monmouth
Radiation Control Committee.



STEVEN A. HORNE,
Chief, Safety Office

U.S. Army Communications-Electronics Command (CECOM)
Fort Monmouth, New Jersey 07703-5000

EDUCATION

College: Old Dominion University, Norfolk, VA
Associates Degree in Applied Science, 1964

Catholic University, Washington, DC
BSE in Nuclear Science and Engineering, 1975

Post Graduate: Catholic University, Washington, DC

Graduate courses in Nuclear Science and Engineering

PROFESSIONAL EXPERIENCE

May 1986-Present Chief, Safety Office CECOM
Fort Monmouth, NJ

Responsible for the command safety program including the overall planning, directing
and administering of complex and comprehensive programs encompassing Radiological
Safety, Industrial/Occupational Safety, Environmental and System Safety Engineering.
Ensures that all management objectives are implemented, to include a comprehensive
accident prevention program for the conduction of the OSHA programs for all CECOM
and tenant activities at Fort Monmouth. Ensures that the overall safety of
developed/deployed CECOM equipments throughout all phases of the life cycle are
achieved. Serves as Radiation Control Officer and chief technical advisor to the
National Guard Bureau. Designated as the command Review and Materiel Release
Board member for the resolution, correction and ultimate approval for safety release of
equipment. Develops and sets office objectives/policies, and supervises/provides
professional leadership for up to 38 personnel of various disciplines. Serves as the
technical advisor and consultant to the Commanding General, Command Group and
senior management on all safety program aspects.

May 1982- Supervisory Safety Engineer CECOM
May 1986 Safety Office Fort Monmouth, NJ

Manage and direct the Environmental, Radiological & System Safety Engineering
programs to ensure the overall safety of equipment throughout all phases of life cycle
management. Designated Senior Review Board member to approve safety of equipment
prior to fielding. Develops, initiates and administers programs to ensure overall safety
management objectives. Sets division policy, goals and objectives and ensures programs
are implemented to meet all requirements. Serves as senior technical advisor to the
Commander and top management on all programs and problems associated within
assigned responsibility.

1~



October 1981- Supervisory Health Physicist CECOM
May 1982 Safety Office Fort Monmouth, NJ

Direct and supervise the Materiel Readiness Division, which includes both Health
Physics and System Safety Engineering programs to ensure overall safety of CECOM
commodities throughout life cycle management. Maintain continuous surveillance over
assigned weapon systems, provide advice, guidance and assistance on specific problem
areas. Develop and implement corrective actions in the form of new policies, direction,
improved methods and procedures.

March 1976- Senior Health Physicist CECOM
October 1981 Safety Office Fort Monmouth, NJ

Responsible for the establishment, implementation and the overall accomplishment of
the command's health physics program. Responsibility includes the development,
initiation and administration of programs to assure life cycle management control of
numerous ionizing and nonionizing commodities. Perform investigations and special
radiological engineering studies relative to safety in the life cycle management of all
assigned commodities. Conducts reviews and evaluations of equipment to determine
maximum safety and/or to provide recommendations for required safety improvements.
Evaluate test plans, reports and provides recommendations relating to the safety
deficiencies and/or shortcomings.

November 1972- Health Physicist USAMERADCOM
March 1976 Safety Office Fort Belvoir, VA

Responsible for the overall accomplishment of both the USAMERDC and USANVL
Radiation Protection Programs. Performed both basic and applied health physics.
These studies and evaluations included all safety aspects of equipment through all
phases of life cycle, hazard analysis and general guidelines for safe design and use of
equipment. Performed contractor evaluations and certified industrial companies for
compliance to Federal, DA, DARCOM safety requirements and for the analysis of same.
Furnished technical advice and guidance to other DARCOM MSC's and laboratories.

October 1970- Health Physicist USAMERDC
November 1972 Safety Office Fort Belvoir, VA

Designated as the Principal Staff Officer for the direction, coordination and performance
for the overall accomplishment of USAMERDC's Radiation Protection Program.
Responsibility included both Atomic Energy Commission Byproduct, Source and Special
Nuclear Materiel Licenses and DA Authorizations, radiological equipment studies and
evaluations on all ionizing equipment. Reviewed all technical manuals and bulletins for
applicable radiation safety requirements. Furnished technical advice and guidance to all
engineers and scientists.



FORMAL TRAINING
Duration Formal

Topic of Training On-The-Job Course

Fifty-six semester hours 1961-1975 No Yes
pertaining to radiation,
including college physics,
Environmental Aspects of
Nuclear Power Plant Management,
Environmental Radioactivity,
Nucleonic Fundamentals, Nuclear
Properties and Interactions,
Nuclear Physics, Nuclear
Radiation Detection, Nuclear
Reactor Physics, Radiation
Biology, Radioisotope Techniques
and Radiological Physics - Old
Dominion University and the
Catholic University of America.

Radiation Detection Effects 1 Year Yes No
and Devices Utilizing various
types of high energy
accelerators - Virginia
Associated Research Center
Newport News, Virginia, and
NASA Langley Research Center,
Langley, Virginia.

Radiation Safety, detection 2 Months Yes No
instrumentation and isotopic
handling equipment - Flow
Corp, Fort Belvoir, Virginia.

Radiological Safety Course 24 Hours No Yes
pertaining to Nuclear
Moisture/Density
Instrumentation - Seaman
Nuclear Corporation,
Milwaukee, Wisconsin.

Occupational Radiation 80 Hours No Yes
Protection Course 212 -
Public Health Services,
Las Vegas, Nevada.

Fundamentals of Non-Ionizing 40 Hours No Yes
Radiation Protection Course
264 - Public Health Service,
Rockville, Maryland.



Duration Formal
Top ic of Training On-The-Job Course

Laser Safety Course- 40 Hours No Yes
University of Cincinnati,
Ohio.

Radionuclide Analysis by 80 Hours No Yes
Gamma Spectroscopy Course
208 - Public Health Services,
Winchester, Massachusetts.

Radiation Guides and Dose 80 Hours No Yes
Assessment Course 272 -
Environmental Protection
Agency, Las Vegas, Nevada.

Boiling Water Reactor 64 Hours No Yes
Technology Course - Public
Service Gas and Electric
Company; Salem, New Jersey.

Flag Officer Nuclear 16 Hours No Yes
Accident Course
Alexandria, Virginia

Nuclear Equipments 64 Hours No Yes
Training and
Operations Course
Albuquerque, N.M.

Army Nuclear 16 Hours No Yes
Weapons Refresher
Course
Albuquerque, N.M.



EXPERIENCE WITH RADIOACTIVE MATERIALS:

Maximum Duration of Type of
Isotope Activities in Curies Experience Experience
21AiM 1 3 Years For all radionuclides
22Cf .27 3 Years listed, experience
'Co 0.1 4 Years consisted of

laboratory
'Co 1200 8 Years analysis, wipe

tests, Research &
137CS 1 8 Years Development Projects

Commodity
Management and

20 8 Years evaluations utilizing
these sources

192Ir 100 8 Years

&Kr 0.1 10 Years

147pm 8 Years

'Ra 0.1 10 Years

'RaBe 1 5 Years

'Pu 0.001 10 Years

'PuBe 1 1 Year

'Sr 0.2 2 Years

23;'n 0.001 10 Years



EXPERIENCE WITH RADIATION PRODUCING DEVICES

Duration of
ExperienceDevice

NASA Langley Research
Center, and Virginia Associated
Associated Research Center's,
Space Radiation Effects
laboratory consisting of a 2
MeV Van De Graaff accelerator,
3 MeV Dynamitron accelerator,
10 MeV Linear Dynamitron
accelerator, 10 MeV Linear
Electron Accelerator, a 600
MeV Proton Synchrocyrlotron
Accelerator and a 14 MeV
Neutron Generator.

250 KeV General Electric
Corporation X-ray
machine.

Various energy
dispersive and wave
length X-ray fluorescence
spectrometry with X-ray
generators up to 50 KeV.

1.5 Years

8 Years

8 Years

Type of
Experience

Radiation damage
Shielding Experiments
and Related Health
Physics Studies.

Health Physics and
laboratory experiments.

Health Physics and
laboratory experiments.



Supplement C

1. Reference: Item 8, NRC Form 313.

2. The use of radioactive material at Fort Monmouth is limited
to:

a. CECOM Safety Office Health Physics staff.

b. Individuals approved by the Fort Monmouth Radiation
Control Committee (RCC).

3. The Fort Monmouth RCC is composed of members of the CECOM
Safety office, representatives of research/development and
installation medical and engineering activities which utilize
radioactive material, and the Commander's representative. The
purpose of the RCC, in part, is to advise the Commander, CECOM,
on the safe utilization of radioactive material at Fort Monmouth.
The RCC reviews and has approval authority over all radiological
permits and license applications relating to research/development
projects at Fort Monmouth. The qualifications of personnel
authorized to conduct research activities which require the use
of radioactive materials are reviewed/approved by the RCC.
Approved radiation workers receive training in basic radiation
safety from the Radiological Safety Branch of the CECOM Safety
office prior to the initial work assignment. Annual training of
radiation workers will be conducted by the RPO and/or qualified
designee in accordance with the requirements of Title 10, Code of
Federal Regulations (10 CFR), Part 19.

4. The Irradiator Facility Operator Training Program outline is
at Enclosure 1. Individuals entering this program and facility
operators presently under the employ of this command will be
required to pass, with a minimum grade of 75 percent, an
examination that tests their understanding and knowledge of the
information provided in this program. A copy of the examination,
along with the correct answers are provided at Enclosures 2 and
3. Individuals failing this examination will be required to
receive further training, with emphasis given to the specific
area(s) in which the individual lacks proficiency. After this
additional training is provided, the individual will be re-
evaluated in the same manner.



Operator Training Program

Q>eretors of the irradiator facility authorized by this license must be aDproved

>' th2 Radiation Control Committee (RCC). Approval of the RCC is contingent

,d;= -the completion of the following training:

a. The individual must complete the following training as provided by taie

Radiation Protection Officer (RPO), the Radiation Facility Supervisor, Znd/or
their designated qualified representatives, as applicable.

Subject

Interaction of Radiation with Matter

Biological Effects of Radiation

Principles and Practices of Radiation
Safety

Radiation Instrumentation, Detection
and Dosimetrv

Duration

2 hours

1 hour

4 hours

I hour

Type Traininz

Lecture and/or
Training Film

Lecture and/or
Training Film

Lecture and/or
Training Film

Lecture and/or
Training Film

This requirement may be satisfied if the individual has previously received
formal training and/or experience meeting or exceeding the above criteria.
Training and/or experience will be evaluated by the RCC on a case-by-case basis.

b. The individual must also complete training which will be presented. by
the RPO, the Radiation Facility Supervisor or his designated qualified repte-
sentatives, as applicable:

Subject

Radiation Emergency Procedures

Familiarization with NRC License and
Supporting Documentation

Familiarization with the Physical
Plant and Design of the Irradiator

Operation and Maintenance of Facility
(Instruction)

Duration

I hour

2 hours

2 hours

1 hour

Type Training

Lecture and/or
Training Film

Lecture

Lecture

Demonstrations

Operation and Maintenance of Facility 2 hours
(Practical Operation)

Operation of facility
under direct supervision

ENc. L. I



ý- -Lurie is a unit of:

-. 'Dsorbed dose
-, :s~vitv

-ensity

2. A ?urie is equal to:

,2 . -X 0 5
-. 2._ -x • _cpm

b. 6.02 x cppm
C. 3.7 x 10_7 dps
d. 4.5 x 10 dpm

3. The Rad is a unit of:

a. Exposure of X- or gamma radiation in air

b. Radiation absorbed dose; 100 ergs/gram
c. RoentcgenlSquivalent man
d. 3.7 x 10 disintegrations per second

4. An alpha particle has:

a. a positive electrical charge
b. a negative electrical charge
C. no charge (neutral)

5. A beta particle has:

a. a positive electrical charge
b. a negative electrical charge
c. no charge (neutral)

6. The atomic number of an element reflects:

a. the number of neutrons
b. the number of protons
C. the number of electrons
d. the total number of neutrons and protons

7. For Cobalt-60 (Co-60), the number 60 (sixty) indicates the:

a. Half-life
b. Number of radioactive particles
C. Atomic number
d. Atomic weight

8. Which type of radiation harms you least in the case of external exposure?

a. alpha
b. beta
c. gamma
d. neutrons

I- . I



9. 7 at -:diation harms you most in the case of ingestion or inhalation of

aio:c =.isotopes?

,. -pha

c. 2 nma
d. reutrons

10. l mich of the following types of radiation is the most penetrating?

a. alpha
b. 'eta
c. gamma

11. An alpha particle can be stopped by:

•. a oiece of paper
a piece of 1/4" plywood

c. a concrete block
d. a 1/4" thick piece of lead
e. all of the above.
f. none of the above

The best means of protection from ionizing radiation is:

a. time
b. distance
c. shielding
d. all of the above
e. none of the above

13. The Maximum Permissible Dose (MPD) for radiation workers (whole body) is:

a. 0.5 rem/yr
b. 3.0 rem/yr
c. 5.0 rem/yr
d. 75 rem/yr

14. When not in use, all film badges are stored in a designated area- with a
control film badge. This reason(s) for this is (are):

a. To more accurately compare their exposure with the control badge
b. To keep all film badges away from radiation areas when not being worn
c. To measure the amount of radiation the storage area is exposed to
d. all of the above
e. a and b only



15. -Z following types of dosimetry, which is (are) required of 211 person-

-- I mri•: in tn- control room.

l.:! badze
:',hirpee :--,-pe monitor

--)cizet dosimeter

16. -.-hat is the procedure to check the operational status of the Geiger-•ueiler

(G-M) Survev meter?_

17. !Taich of the following types of radiation will the G-' survey ret:er detiect?

a. Alpha
b. High energy beta

c. Gamma
d. a and c cniy

. 2 and c cniy

18. Your G-M survey meter is on the xl00 scale and in.dicates a reading of 1.5.

What is the radiation level in the room?

a. 150 mR/hr
b. 1500 mR/hr
c. 15 R/hr
d. 150 R/hr

19. 'What dosimetry/instrumentation does one person entering the exposure room

require?

a. film badge
b. "chirpee" type monitor
c. pocket dosimeter

d. all of the above
e. a and b only

20. W•en operating the underground vault irradiator, what is the maximum number

of individuals allowed in the control room while the source(s) are in: the "up"

position?

a. 1
b. 2
c. 4
d. 6



21. '.*on entering the control room you notice chat the control room area moni-
--or is raedina 5 7_R/hr. You should:

°. Froceed as normal
'. ½etify the Supervisor or RPO. There is no leak

C. ý,otify the Supervisor or RPO. A possible source leak condition exists
d. Change the battery on the area monitor

22. The source plug mechanism is equipped with a multiple interlock system. If

any one interlock is opened while the source is in the "up" position, the source
will immediately return to its lead shield.

a. True
b. False

23. The source will be kept in its storage container with the lead plug over
The source when:

a. The source is not in use
b. Individuals are in the exposure room
c. A leak test of the source indicates the source is leaking
d. Radioactive contamination is found in the room
e. all of the above.
f. a and c only

/4. The primary purpose for the lead and ferrite shielding installed between
the exposure and control rooms is to protect personnel from:

a. alpha radiation
b. beta radiation
c. gamma radiation
d. neutrons

25. You are operating the underground vault irradiator. You have discoverea
that the source has leaked. What should you do?

a. Cut off the air supply to the source controls
b. Shut off the control room exhaust fan
c. Take wipes of selected areas in the exposure room
d. Leave the underground vault area
e. a and b only
f. a, b and d only

26. In the event of an electrical power failure, the source capsule must be
manually returned to the lead storage area.

a. True
b. False



27. 7-1 irta trapped in the exposure room. Suddenly you hear the warning alarm
____ i-i c tha th e source is about to be raised to the up" (exposure) posi-

Ion. The FIRST thing you should do is:

. ng on the view window and scream for help
Set the emergency stop switch to the "up" position

c. Set the emergency stop switch to the "down" position
d. Ensure your dosimetry is positioned to accurately measure your

.exposure

28. The irradiator source is stuck in the "up" position. The FIRST thing you
should do is:

3. Enter the exposure room and manually lower it
b. Call the RPO or Radiation Facility Supervisor
c. Call the fire department
d. Notify the Nuclear Regulatory Commission

29. The irradiator source will not go into the exposure or "up" position.
Which of the following situations would not be an explanation for this?

a. Electrical power failure
b. Interlock malfunction
c. Emergency switch in exposure room is in the "up" position
d. Main control panel emergency stop switch is in the "down" position

30. Ionizing radiation exposure poses its greatest threat to the developing
fetus during the:

a. first trimester
b. second trimester
c. third trimester
d. fourth trimester

31. We are continually exposed to natural background radiation. Which of the
following is not a source of natural background radiation:

a. Radiation from the naturally radioactive materials in the ground
b. Medical & dental x-rays
c. Radiation from outer space
d. Radiation from Radon gas accumulated in a residence

32. The half-life of a radioactive source is defined as:

a. Half the useful lifetime of the source
b. The time it takes for the source activity to decrease by one-half
c. One-half the time it will take for the source to decrease to an

activity of zero
d. none of the above



33. :ncrea3in£ the distance between yourself and a gama radiation source
•_:ers u---r absorbed exposure because:

1..2diation intensity decreases rapidly with distance
). 7,adiation loses speed with distance

c. 7.adiation tires easily
d. Gamma radiation is completely absorbed in a few feet of air

34. Rhe Roentgen is a unit of:

a. Exposure of X- or gamma radiation in air
b. Radiation absorbed dose; 100 ergs/gram
c. Roentgen 1 equivalent man
d. 3.7 x 10 disintegrations per minute

35. `You are in a radiation area with an exposure
-.ill take you to receive an exposure of 2 mR?

rate of 30 mR/hr. How long

a.
b.
C.
d.

I min
2 min
4 min
10 min

36. The NRC defines a Radiation Area as any area with a radiation level greater
)n or equal to:

a.
b.
C.
d.

I Rad in any one hour
10 Rads in any one hour
5 millirems in any one hour
1 millirem in any two hours

37. The term "ALARA" describes:

a. The mechanism of interlock alarm systems
b. The concept of minimizing radiation exposure
c. A radiation detection device similar to the "chirpee"
d. The "Annual Limits Associated with Radiation Accidents"

38. All radiation workers are required to have periodic radiation physicals.

a.
b.

T rue
False

39. Eating, drinking and smoking is permitted in the control room but is
strictly prohibited in the exposure room

a. True
b. False



40. --fer :,'hac provision/reguiation is training/instruction reauired to be
,iven :c radiation workers?

1. 21 CFR Part 30
b. 49 CFR Part 50
C. 10 CFR Part 19
d. 3 CFR Part 17

41. A- acute exposure is defined as:

a. ain exposure to a large dose of radiation over a short period of time
b. an exposure to a small dose of radiation received repeatedly over a

long period of time
c. an exposure of 5 mR per year

42. A chronic exposure is defined as:

a. an exposure to a large dose of radiation received over a short period
of time

b. an exposure to a small dose of radiation received repeatedly over a
long period of time

c. an exposure of 5 mR per year
d. an exposure which makes the individual chronically ill

43. Radiation detection and measuring devices are necessary because you cannot
jee, hear, smell or feel radiation.

a. True

b. False

44. 'Which of the following is most sensitive to the effects of radiation?

a. hands
b. body trunk
c. lens of the eye
d. feet



+5. Dos=-e :-•e is defined as:

a. ~-e amount of radiation released from a radioactive source cer unit
7:1--

-. 7:- total amount of radiation absorbed per unit voiume

C. -'.2 amount of radiation absorbed per unit time

d. th, e speed of light

Given tce following, answer the following three questions:

• = R/hr
I m/Ci

r- F(Co-60) = 1.32(Cs-137) = .33

'6. "hat is the exposure, in air, from a
Ci at 1 meter?

Co-60 source with an activity of 600

a.
b.
C,.
d.

300
!-50
200

1000

R/hr

R/hr
R/hr
R/hr

47. What is the exposure at 2 meters?

a.
b.
C.

d.

800
450
200

1000

R/hr
R/hr
R/hr
R/hr

48. Jhat is the exposure, in air, from a Cs-137 source with an activity of 450

Ci at I zeter?

a.
b.
C.

d.

150 R/hr
100 R/hr
300 R/hr
400 R/hr

Given:

A = Ae
n o X .-6931TI/2

T 1 / 2 (Co-60) = 5.27 yrs T1/2 (Cs-137) = 30 yrs

49. The activity of a Co-60 source on I January 1970 was assayed as 1000 Ci.
What was the activity of this source on i January 1985?

50. The activity of a Cs-137 source was assayed as 450 Ci on I July 1950. What

--is the activity of this source on I July'1980?



PINSWE S=EB

1. c. 26. b.

2. C. 27. c.

3. b. 28. b.

4. a. 29. c.

5. b. 30. a.

6. b. 31. b.

7. d. 32. b.

8. a. 33. a.

9. a. 34. a.

10. C. 35. c.

Ii. e. 36. c.

12. d. 37. b.

13. c. 38. a.

14. e. 39. b.

15. a. 40. c.

16. Perform a battery check 41. a.

17. e. 42. b.

18. a. 43. a.

19. d. 44. c.

20. d. 45. c.

21. c. 46. a.

22. a. 47. c.

23. e. 48. a.

24. c. 49. !40 Ci

25. f. 50. 2215 Ci



Supplement D

1. Reference: Item 9, NRC Form 313.

2. The following facilities and equipment are described:

a. Evans Area, Wall Township, NJ

b. Underground Vault,L L• ' .2.

c. Radioisotope Processing/Instrumentation and Decontamination
Rooms,

d. Radioactive Material Storage Vault, D
e. Radiation Detection Instrumentation

3. Evans Area, Wall Township, NJ

The Evans Area is located in Wall Township, Monmouth County and
is approximately ten miles south of the CECOM Safety Office,
Radiological Engineering Branch, located in the Charles Wood Area
in Tinton Falls Township, Monmouth County. The Evans Area is
completely surrounded by a twelve foot high security fence. Access
to the area is restricted and monitored by DoD security officers.
The Evans Area contains laboratories and open air test areas
devoted to the research and development of electronic and optical
systems for DA use. The Evans Area is also the location of the
CECOM Safety Office satellite Health Physics Laboratory. The Evans
Area branch of the Fort Monmouth Fire Department has a 2-3 minute
response time to all facilities within the area.

4. UnderQround Vault e 2

a. The location of the underground area, consisting of the
Vault Console and Exposure Room, in relation to the remainder of
S•,is shown at enclosure 1.

b. The Vault Exposulre Room (see encls 2 & 3) was designed for
the use of a 9 -Cobalt-60 sealed source. Enclosure 2
shows the 18". thick wall that extends the maze 5'4" into the Vault
Exposure Room. Interlocking ferrite bricks were used in the

construction of the wall. The ferrite block used on each side of
the Zinc Bromide Window in the wall, between the Vault Console and
the Exposure Room, is also shown.

c. Enclosure 4 shows the relative locations of the various
alarm sensors, a warning light that is lit when either source is



"up" and other pertinent components. Other warning lights that are
lit when either source is "up" are located on top of the earth
mound, in the hall at the top of the stairs, and on the control
console.

d. The components shown in enclosures 5 and 6 and the
pneumatic and electrical systems shown in enclosures 7 and 8, make
up the storage and use device for the Cobalt-60 source. The Shield
and Rise Tube Adapter of the Rise Tube Assembly shown in enclosure
6 fits into the plug well (item 3 of enclosure 5). The Rise Tube
Assembly is held in place by a Plug Plate that fits over the
shoulder of the Shield and Rise Tube Adapter and the top of the
Primary Source Storage Shield. The Plug Plate is held down by nuts
screwed onto the stainless steel lugs (item 4 of enclosure 5). The
Rise Tube Extension is screwed and bolted onto the top of the Rise
Tube (enclosure 6).

e. An assembly which raises the lead storage plug for the
Cobalt-60 source shown in enclosure 8 is mounted on the wall
containing the Zinc Bromide Window. After a 10-second warning
period, the motor-driven spool raises the plug. A magnetic clutch
releases to lower the plug.

f. The electrical control system schematic is shown in
enclosure 9. The electrical interlock system will cause the source
and its shielding plug, to be lowered into its Source Storage
Shield if:

(1) The maze door is opened,

(2) The Zinc Bromide in the observation Window is low.

(3) The radiation level in the Console Room is above 1.0
mR/hr or the monitor is off, or,

(4) The remote control switch in the Exposure Room or the
main control switch in the control room, are switched to the "down"
position.

(5) An electrical power failure occurs.

(6) The wooden barrier, past the lead door, is in the
vertical position.

(7) If the electrical lock on the lead door is open.

The connection TB 4-5 (encl 10) was closed when the system was
tested with a dummy source; however, now this connection is open so
that the sources cannot be raised from inside the Exposure Room.



g. A pair of Argonne Type D-8 Slave manipulators (enclosure 3)
is installed to move the equipment located in the Exposure Room
while the operator is in the Control Room.

h. The sump in the Exposure Room is connected to the
radioactive waste dilution system in Building 9045. (Described in
paragraph 6).

i. An alarm bell rings if the radiation level in the Console
Room goes above 1.0 mR/hr. The alarm bell is audible throughout
Building 9401.

j. The pneumatic control system is shown in enclosure 7. The
hand operated valves (in the Console Room) in the up line, allow.
either or both sources to be raised for use when the system is in
operation.

5. Radioisotope PrccessinQ/Instrumentation and Decontamination,,;
Rooms2

Enclosure 10 shows the Radioisotope Processing/ Instrumentation
Room and enclosure 11 shows the Decontamination Room that are
located in Building 9045.

a. Radioisotope Processing Room. The Radioisotope Processing
Room is located in a contamination controlled area within Building
9045. The Processing Room is equipped with remote handling tools,
a ventilated hood (100 linear feet per minute across opening when
half open) and a "hot" stainless steel sink. The hood is equipped
with an air filter. Air ducts from the filters lead to a tall
stack on the roof of Building 9045. The drain from the hot sink is
connected to the "hot" underground. storage tank. In addition, a
second 550 gallon "hot" storage tank is located outside the
Decontamination Room. Liquid in the "hot" storage tank that the
various "hot" drains are connected to can be pumped into the second
"hot" storage tank. Tap water can be added to this second tank for
dilution purposes. The tap water line is not directly connected to
the tank -- water from the tank cannot siphon into the tap water
line. Liquid from this second "hot" storage tank can be pumped
into the sanitary sewer. The two "hot" liquid waste pumps are
located under a removable steel plate in the floor of the room.
Gauges to measure the volume of liquid in the two tanks and
switches for controlling the pumps are located on the NNE wall of
the room. Lead bricks are available for constructing temporary
work and storage shields. Work surfaces are stainless steel
designed to contain spills.



b. Decontamination Room. The Decontamination Room is equipped
with a shower, a hand sink, and a floor drain. The three drains
are connected to a 550 gallon "hot" waste storage tank that is
buried outside the room. The room is equipped with a toilet. In
addition, coveralls, surgical caps, shoe covers, booties, gloves,
etc., are stored in a cabinet in the room and lockers are provided
for storage of an individual's personal clothing and belongings.

6. Radioactive Material Storage Vault,( C

Enclosure 12 shows the Radioactive Materials Storage Vault.
One portion of the building is used to store radioactive waste for
decay or until a waste disposal shipment is made. The remainder of
the building is used to store radioactive material that will be
used at a later date. The building is equipped with an exhaust fan
that exhausts a volume of air every minute that is approximately 2
1/2 times the volume of the building. The fan comes on whenever
the door is opened. The building is normally locked and access to
the key is controlled. The building is not used for any purpose
other than the storage of radioactive material.

7. Radiation Detection Instrumentation

At enclosure 13 is a listing of radiation detection
instrumentation utilized by the CECOM Safety Office. All survey
instruments are calibrated in accordance with the procedures
outlined in Technical Bulletin (TB) 9-6665-285-15, Army Calibration
Program for Radiac Survey Meters and TB 750-25-1, Maintenance of
Supplies and Equipment: Army Test, Measurement, and Diagnostic
Equipment (TMDE) Calibration and Repair Support Program. These
procedures state that all active survey instruments will be
calibrated every 90 days, at two points on each scale. Each point
must be separated by at least 50 percent of the maximum scale
reading and the survey meter tolerance of each calibration point
must be within + 10 percent of the standards calculated value.
Beta and gamma survey instruments are calibrated using the
AN/UDM-1A Radiac Calibrator Set containing Cesium-137. Alpha
survey instruments are calibrated using the AN/UDM-6 or AN/UDM-7C
Radiac Calibrator Sets containing Plutonium-239. Each Radiac
Calibrator Set is traceable to the National Institute of Standard
and Technology (NIST). Neutron survey instruments are calibrated
at the U.S. Army Ionizing Radiation Dosimetry Center (AIRDC),
currently located at Lexington Bluegrass Army Depot, KY, utilizing
a Plutonium-239 Beryllium source traceable to or certified by NIST.
Mixed radiation counting systems are calibrated prior to use
utilizing NIST traceable check sources. The liquid scintillation
system is calibrated monthly utilizing a set of NIST traceable
tritium quenched standards.



8. Personnel Dosimetry

All personnel classified as radiation workers in accordance
with 10 CFR 20 and Army Regulation (AR) 40-14, Control and
Recording Procedures for Exposure to Ionizing Radiation and
Radioactive Materials, 15 March 1982, are provided
thermoluminescent dosimeters, whole body, wrist and/or neutron film
badges, as appropriate. The dosimetry service is provided by
AIRDC. Dosimeters are exchanged monthly, with records maintained
by the CECOM Safety Office and AIRDC.

9. Radiation Level Surveys

A radiation level survey was performed with both the Cobalt 60
and the Cesium 137 sources simultaneously raised in the "open"
position. Results of the survey are documented at enclosures 14
and 15.
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RADIATION DETECTION/i jREMENT INSTRUMENTATION

1. Hand held instruments:

Instrument TeRange

Ludlum Model #5 Geiger Counter 0-2000 mR/hr

Keithley Model #36150 Integrating Survey Meter 0-20 R/hr

Ludlum Model #281 Ratemeter 0-500,000 cpm

Eberline PRM-7 Mircro R Meter 0-5 mr/hr

Eberline RM-21 Neutron Survey Meter 0-10000 mr/hr

Eberline RO-2/RO-3 Portable Ion Chamber 0-5000 mr/hr

Eberline PRM-5-3 2  Pulse Rate Meter 0-500,000 cpm

Eberline PRS-1 2  Portable Rate Meter Variable 3

Dosimeter Corp Model Pocket Dosimeter 0-200 mR
DRD #862

Eberline'ESP-1
2  Eberline Smart Portable Variable 3

1 Probes available include Model 44-9 (Pancake GM)

2 Probes available include: AC-3 (Alpha Scintillation), HP-210 (Pancake GM), HP-270 (GM), PNR-4

(now NRD-neutron), LEG-i (Gamma), SPA-3 (Scintillation)

3 Variable, depending upon probe used

2. Fixed radiation counting systems (See Enclosure 10):

a. Packard Model 1500 Liquid Scintillation Counter

b. Tennelec Model 5110 Low Background Alpha/Beta Counter

c. Canberra Model 2404 Alpha/Beta/Gamma Counter

d. Canberra Series 35 Plus Multichannel Analyzer
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Supplement E

1. Reference: Item 10, NRC Form 313.

2. The radiation protection program at Fort Monmouth is under
the management of the CECOM Safety Office on behalf of the
Commander, CECOM. CECOM Regulation 385-18 (enclosure 1),
establishes policies, responsibilities, and procedures for
possession/use of radioactive materials at Fort Monmouth.

3. The completion of a radiological permit application is
required of all potential users of radioactive material at Fort
Monmouth. In this document, the researcher indicates radioactive
materials required, available facilities for research, safety
equipment available, training/experience of research personnel
and provides a standard operating procedure. The application is
reviewed by the RPO for completeness and accuracy, and a
recommendation for approval/disapproval is given to the (RCC).
The RCC has final approval/disapproval authority.

4. The RPO insures that monthly inspections of all facilities
where radioactive material are used and/or stored are performed
and results maintained. Included in these inspections are
radiation surveys, wipe tests (where appropriate), evaluation of
shielding procedures, postings and overall adherence to required
regulations.

5. At enclosure 2 is the Standard Operating Procedure for the
use of the Irradiator Facility.



"-CECOM-R 385-

HEADQUARTERS.
U.S. ARMY COMMUNICATIONS-ELECTRONICS COMMAND

FORT MONMOUTH, NEW JERSEY 0??03-5000

l'CM iEGULATION
Jo. 38S-18 18 November 1988

Safety

IONIZING RADIATION PROTECTION PROGRAM

_ssue o0- changes to this regulation by other Command elements is prohibited
.1nless specifically approved by Commander, CECOM, ATTN: AMSEL-SF-RER.

Paragraph Page

rcsose ---------------------------------------------- 1
.Aoolicaoiiity ---------------------------------------- 1
-s-i- erences -------------------------------------------- 3
-arms ---------------- ------------------- 2

- ------------------------------------------- 2
-esoonsibilities --------------------------------- 6 2
Licensing of R&D Projects ----------------- - 3
Proceoures ------------------------------------------- 8 4
Aooenoix A. Terms ----------------------------- A-i

Dosimeter Application and Record of Radiation
Exposure (DO Form 1952) -------------------------------

C. Record of Occupational Exposure to Ionizing
Radiation (DD Form 1141) ------------------------------- C-1

Puroose. This regulation establishes policy, procedures, and
resoonsibilities for the use of ionizing radiati'on sources at the U.S. Army
Communciations-Electronics Command (CECOM).

. Aoolicabilitv. This regulation applies to all activities utilizing
_znizing radiation sources.

References. Related references are as follows:

a. AR 40-14 (Control and Recording Procedures for Exposure to Ionizing
Radiation and Radioactive Materials).

b. AR 3a5-11 (Safety, Ionizing Radiation Protection, Licensing, Contrc
Transportation, Disposal, and Radiation Safety).

c. AR 700-64 (Radioactive Commodities in the 000 Supply System).

d. Title 10, Code of Federal Regulations (Energy).

a. Title 49, Code of Federal Regulations (Transportation).

-This regulation supersedes CECOM-R 385-18, 19 March 1987.

EA'c I
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3) Evaluate ali dpplications Pcr •adiclogical Permits for RCC
:-3view/iapprova-1.

" .aaintain all records on tne uziiization oF ionizing radiation
zcurces recuired by the NRC, Department of Defense, Department of the Army,
:partr•ent of Transportation, j.S. Army Materiel Command, and all otner-

•2oillaole agencies.

a. Directors of R&D activities will:

1I) Ensure that all R&D projects in their activity involving the

:cilization of ionizing radiation sources are conOuctad in full Compiaince

.it n all applicable regulations and stanoing operating procedures ( SOP).

S2J Aopoint one primary and one alternate member to the RCC.

S. Researcrers/engineers will:

" D eve oo SOPs for te saFe u:i-lization o0 iCnizinq radiatiCn source•

_.-Cer :neir control, zuoject to RCC aoprcva.1.

2) Ensure all activities under their control are conducted in a safa

nanner in full ccmpliance with all applicable regulations.

'. .icensin- of R&D Projects. a.. Licensing and Permits:

( 1) All &SO projects requiring ia acquisition of radioactive material
will notify the CECOM Safety Office (CSO) at least 9 months prior to start-
up to ensure the procurement of the necessary NRC licenses, DARAs, and/or

amendments. Information provided must include source design, radionuclide
activity, facilities, 'and a description of the research project/proposed

Use .

(2) Only the CSO may obtain NRC licenses/amendments and OARAs/amendments
or activities utilizing radioactive materials/sources.

b. Radiological Permits:

(1) All researchers requiring the use of radioactive material and/or
ionizing radiation producing devices will, at least 3 months prior to start-
up, submit to the CSO a completed Radiological Permit application. This
applicction can be obtained by contacting the CSO, ATTN: AMSEL-SF-RER.

(2) Additionally, researchers will submit an SOP to the CSO for the use
of the radioactive material/ionizing radiation producing device. The SOP
will contain information on the safe handling and use of the isotope(s)/
device(s) , storage, disposal, and personnel protection.

(3) Applications must be approved by both the CSO and the RCC. Pr'ior
to approval, the RPO or designee will conduct a preliminary survey o- the
worK site.

3
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:. -ransoor:ation:

. All incoming/outgoing 3nioment-s o- raoioactije mnateria=. must te
':- eeveo G no wize cesteo Cy tne =PO or quaiifiea designee.

.2) :n aodition to all other records required, eacn shipment o-
r:cicactive material must include one copy of a Radicactive Material
'..ovemenr form signeo by the RPO or designee. nese rorms are maintained by

a-e CECOM Safettv Office.

e. Disposal:

1 .All disoosai of radioac:ive material must be rcooroinated with the

S2) Cnly tre CSO may request disposition instruc-ions 'rom the U. S Arr

7-nament. M.uni:icns, and Chemical Commano.

S nstrumentation: The ;PC will maintain radiologiczl cetection
" - •--umenatio' sutficien tzc cetect all of the types oc r rciacion.

S. nraining:

1) Operational training of personnel in the use oa ionizing radiation
scurces is the responsibility of the individual(s) issued the authorizing
Radiological Permit. Experience and training of researchers is to be
included on the Radiological Permit. Experience and training of researcher
is to be included on the Radiological Permit ( see para ?b above)

(2) Annual training required under Title 10, Code of Federal Regulatio
'CFR) Part 19, of all personnel involved in the use, storage, transportatio

7-aintenance, and disposal of ionizing radiation sources will be conducted b.
_he RPO or qualified designee. 0 ersonnel failing to attend this training

wi.l not be permitted to continue using ionizing radiation sources.

S3) Annual training will include, but is not limited to, a review of
2-e rules and regulations contained in Title 10, CFR, :arts 19, 20, and 21,

and this regulation.

h. Emergency Procedures:

(I) Any accident, or incident involving the loss of radioactive
materials, contamination of property, contamination of personnel, or
exoosure of personnel to more than 100 millirem (mrem) in 1 week will be
reported to the RPO within 1 hour by telephonic means (notification will be
made to the staff duty officer within 1 hour during off-duty hours) .

(2) Decontamination of facilities will be supervised by the RPO or
qualified designee.

(3) Decontamination of personnel will be supervised by the RPO and
Medical Officer.

(4) In any emergency situation, priority must be given to minimizing
risk to personnel. Secondary to this is the protection of property.

5
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Appendix

Terms

... A. .-'n acronym for ,as ±0w as reasonably achievaole; " -efers to an

:zerating philosophy in which occupational exposures to radiaticn are kept

-7 a minimum.

5ioassav. The determination of kinds, amounts or concentrations, and
_ocations of radioactive materials in the human body.

Contamination (radioactive) . The deposition of radioactive material in any

:Iace where it is not desired, and particularly in any place where its

:resence might be harmful.

_'rie (Ci) . A unit of activity. One Ci equals 3.70 E1O nuclear

:ransformations per second. .A microcurie (uCi) equals one-millionth of a
curie (2.20 E t4 disintegraticons per seconc or 2.22 E06 disintegrations per

"inute)

ý-. A epartment of the Ar-mv ;adioactive Material Authorization cr P3rmit.

econtamination. The reduction or removal of radioactive contamination fron
any given surface.

aose. A general term denoting the quantity of radiation or energy absorbed.

.xccsura (cccuoational) . Exposure to ionizing radiation incurred by an
employee whose duties may result in such exposure. it does not include
exposures that are incident to medical or dental diagnosis or therapy.

Lilm Badge. A pack of appropriate photographic film and filters used to
zetermine radiation exposure.

_znizina radiation producinZ devices. Electronic devices that are capable

L" oroducing ionizing radiation.

_eaK test. A determination of the integrity of a sealed source
encapsulation by measurement of the amount of radioactive material escaping
the encapsulation.

Licensed material. Source, special nuclear, or by-product material

received, stored, possessed, used, or transferred under a general or
specific license issued by the NRC.

License (soecific) . A document issued by'the NRC under 10 CFR that giVes
the bearer the right to procure, receive, store, transfer, use, exprt-T, and
import specified radioactive items under specific terms.

-ad. The unit of absorbed dose equal to 0.01 Joules/kilogram in any medium.

:;adiation. Emission of energy through space in the form of waves or

oarticles.

A-1
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Appendix A--Continued

'zcicactive waste. Includes the following:

2. Property contaminated to the extent that decontaminati22: is
•-onomically unsound.

. Surplus radioactive ma'terial whose sale, transfer, or :-cnation is
-rcnibited.

C. Waste that is radioactive due to production, possession, or use of
-2cioactive material.

-acionuclide. A radioactive species of an atom characterized by :he
:znstitution of its nucleus.

-em. special unit of dose equivalent. The dose equivalent -L. -ems is
- rnerizally equal to the absorced dose in rads multiplied by tna zuality

-:czor znd any other necessary modifying factors.

Saeieo source. Any radioactive material that is permanently bonced or Fixec
- a capsule o.r matrix designed to prevent the release or oisper.al1 of such
2":ioactive material under the most severe conditions that may be

encountered in normal use or handling,

• vioe Test. A procedure in which a swab or piece of absorbent material
paper or cloth) is rubbed on a surface and its radiodctiviLy meatured to

-etermine if the surface is contaminated with removable or non-fixed
7adioactivematerial.

K-rays. Penetrating electromagnetic radiation whose wavelengths are shortel
:nan visible light. They are usually produced by bombarding a mecallic
-erget -with 'fast electrons in a high vacuum. In nuclear reacticns, photons
7-at originate in the nucleus are called gamma rays. In atomic rýactions,
z-.cons that originate from the electronic orbits are called x-r~vs.

A-3



CECOM-R 385-18

Am~endix-- B

DOSMETER APPLCATION A•Dd RECORD OF OCCUPATIONAL RADIATION EXPSURE

POWt dpbdy or ty'pe &U inforusoo. reu~i See P1400c, Act Itateauwnton imrinin

9
1. ULLA. A nan .fdfl a

JARVIS, Whitney N.
ILDT DP mu 7 LE 5i hL S U hj.

Z DUTY SCIMON fa•MIt, L V m&Lhdm.ad.I I JQOS TITLE I. O&T"PHO,4E

Research Laboratory Chemist 283-1814

7. PAY GRACE a. HAVE YOU WORN A DOIMETER ISUED mY I. OATE OP RADIATION PHYSICAL
VIA1YTHIS COMMANO IN THE PAST (7TXoimDpCIvIU,,u M ILITA RYU S oo8 -5 0

GS-12 I E 81-05-01
G. DUTY S"ATUE IF TANSIIIINT *NOW MAILiNG ADORE.S Iwo, agma ew. SON " d~# OP LOCATION

•'IP1R/UMa~T OP HEALTH RECORDS

OITRANIPENT 6 WEEKS On LffS

E)O1REI INFCORMATION aiNE T I THROUOH 20 •OR 'ZALTH PTIFTSIJZ ONLYJ

11. CLASSI•P•ATION OF EXPOSURE

•'EXTEIRNAL ONEUTFIR 0INTN1AI.'

12. ^cOax REQUIRED "13. TLC REQUIREO

WRISTls =WNOLssoDY O2NIUrRON 1,0041111T EJWI4@LS40 0 YT c3 PINOER

14. IOASSAYS RIEUIRIO

*HOLS.1 ODY COUNT THYROID UPTAKE lURlinA.&YLys PREQUENCY rNETLY

DYEs" ONO Cygm ON* D3a [oP 0-OP.' QARTSPILY AANNUALLY

GQVM bATZ8r FOR ITE 8 S TNROUON 20 (Yrr3TDIJ

Is. 0IMEaTERaSi sESUU1 IL O0 PORI)0 i1141 INITIATES 17. OOSIM4TVR(s DISCONTINUEO

81-05-03 81-05-03

s. LA.T O•SimeatRim RETURNED IS. LOCATOR CARO TO HEALTH 2m. 0o FORUM 1141 To MEDICA. RECORDS
rmaom"' 81-05-03

i OCUPAION•. • HtSTORY

mnOT: Thh* itl" asasa o1~spi os ni~gws- - 1 1 devion or zuadiiaauoim

ia A f Li. - only them mp.,u w ec whamm you eh .1th .. .

NAME OP EMPftOYER ADOREII POM TO ,DO * we

Nuclear Services, Shickshinny, PA / 78 08 80 04

Inc

Rosewatr Univer- Portland, OR 80 04 81 04

TOTAL EXPOSURE DATA

REMARKS "

LL 51 NOV 1952 EOITION OP, I SEP14 Is OisOLETI.
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Appendix C

RECORD OF OCCUPATIONAL EXPOSURE TO IONIZING RADIATION
FOR LVSTRUC7TONS. 4EX REV'ERSE OF SHEET.

I.,CC-4TrIrC.%IOmIA. "Ama 4L-A.'. 1-1. -dcis 8-9860~i 3. O~AL. SECUAtTY -4. AI-K U' t .1ý OF A., - E0
ýýs 1 man. .0S.T1.O ax- ;Dar;.

086 JARVIS, WHITNEI N. TDR
Dose rmis PamIO0

L *bACE WNeN PERIOD AC UMULATEO DOSe

CXPOSUNr OCCURRED OF EXPOSURE t . ML%" i ",ea) INITIAL
b:~ljge .etiue eJ~oe* .. e~e .p.eijl~d

0013 TO $eO .e• "N.e t v. *ette.GtK 2

"De,-ntcl-V,y) 'OreT., -r• r50•t) z .AIW mgreoO £/%"1) e TnvY
1 7 S 3 ' 'I 2 C I4 'S

Previous Exposurez Auq66 Apr68 a - 00.204 00.204 NA CED

Admin Dose 3  Apr68 Apr69 - - - 75.000 7.204. 1A

APG-EA, MD 3Hay69 4Jun69 [ 4R 00.009 : ru 00.0091 75.2112 A CED

i_ _ 6Jun69 6Jun69 ,ualrc.rly A.ev.ew by RPO :A -E-

.; 5Jun69 4Jul69 00.007 00.018 "u 00.0o18s 7-.Z22 "

do 5Ju169 .7Auq69 NR 00.159 JU 00.IS91 75.290 ';A CEO

do 8Auq69 6Sep69 Badg Lost 4  MU 06.250 81.640 A CED

do 8Seo69 8SeP69 uarhTA l 7.4 •y -,t .I NA 1 7- R
do 7Sep69 4Oct69 NR 00.143 NU ;00.143 81.783 NA CED

do 5Oct69 4Nov69 NR 00.162 W. 00.162 81.945 A WLW

do 5NovI69 6Dec69 00.032 00.150 iMU 00.150 82.095 NA

do Film Badge Service Discontined 6 Dec 69 - NA WLW

do 6Dec69 1609c69 Quartriy Ravuew by RPO NA JER

Fort Plunkett 2Jan70 13Feb70 NR 00.015 I NU 100.015 82.110 NA RKO

do 4Feb70 .3Mar70 MR 60.420 i MU '00.4201 82.S30 NTA RPO

do 4Mar70 !2Apr70 00.140 118.12521 NU 1i.125 100. A RiO

do 22Mar70i 22Mar70 Quarwwly Pa view by O - NMA KIM

do 3Apr70 14Mav70 Relievd Fo DotieA R00.6 ,o

do 5May70 i3Jun7O Involmainq Exposure t' RPAD 100.655 NA RIKO

do 4Jun70 2Jul70 100.025 00.200 i WU !00.200 100.855 I NA RCO

Fort Smith. CA Aug70 'Jul71 Exposur.c..v=d O 100.855 MaA (or.

S A mP 'r e
_ _ _ _ _ Arm I _ _ _ _

.3~~~~ remlrc4 dmmDs 06.250

21. '~~ OX2" = 4 nj* n
2. Nuclear Services, Inc., Shickskinny, PA 5. Accidental Exoosure. .ase documented
3. Rosewater University, Portland, CR -AW AR 40-5.

No film badqe records (AR 40-14) 6. Necessary to avoid exceeding quarly
NR - none repor'dr NIM - not used. limit

TO BE RETAINED PERMANENTLY IN INDIVIDUAL'S MEDICAL RECORD

D D, .O, 1RM 41 awgvtOUS CDIIIOMS42 &AR 01USOLKYLT
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*CECO".!-R 3_5-18
HEADQUARTERS

U.S. ARMY COMMUNIICATIONS-ELECTRONICS COMI4A..ND
FORT MONMOUTH, NEW JERSEY 07703-55000

CECOM4 REGULATION
NIo. 385-18

Safety

IONIZING RADIATION PROTECTION PROGPR14

issue of changes to this regulation by other CECOM elements is
prohibited unless specifically approved by Commander, CECOM, ATTN:
AMSEL-SF-RER.
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C. Record of Occupational Exposure to Ionizing

Radiation (DD Form 1141) C------------------ci

1. Purpose. This regulation establishes policy, procedures, and
responsibilities for the use of ionizing radiation sources at the U.S.
Army Communications-Electronics Command (CECOM), Fort Monmouth.

2. Scope. This regulation applies to all activities utilizing

ionizing radiation sources at Fort Monmouth.

3. References. Related references are as follows:

a. AR 40-14, Control and Recording Procedures for Exposure to
Ionizing Radiation and Radioactive Materials.

b. AR 385-11, Safety, Ionizing Radiation Protection, Licensing,
Control, Transportation, Disposal, and Radiation Safety.

* This regulation supercedes CECOM-R 385-18, 13 November 1988
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(4) Obtain all NRC licenses and DARAs necessary to conduct
approved Research and Development (R&D) operations for R&D activities.

(5) Serve as license manager for all NRC licenses/DARAs issued to
CECOM.

d. The RPO, ARPO or designee will:

(1) Administer the RPP.

(2) Provide safety guidance to users of ionizing radiation
sources.

(3) Maintain all necessary NRC licenses and DARAs for R&D
activities at Fort Monmouth.

(4) Conduct monthly evaluations of R&D activities utilizing
ionizing radiation sources.

(5) Evaluate all applications for Radiological Permits for RCC
review/approval.

(6) Maintain all records on the utilization of ionizing radiation
sources required by the NRC, Department of Defense, Department of the
Army, Department of Transportation, U. S. Army Materiel Command, and
all other applicable agencies.

(7) Have the authority to grant interim approval of Radiological
Permits pending the next scheduled RCC meeting.

e. Directors of R&D activities will:

(1) Ensure that all R&D projects in their activity involving the
utilization of ionizing radiation sources are conducted in full
compliance with all applicable regulations and standing operating
procedures (SOP).

(2) Appoint one primary and one alternate member to the RCC.

f. Researchers/engineers will:

(1) Develop SOPs for the safe utilization of ionizing radiation
sources under their control, subject to RCC approval.

(2) Ensure all activities under their control are conducted in a
safe manner in full compliance with all applicable regulations.

3
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(2) Personnel requiring Thermoluminescent Dosimetry (TLD) badges
will submit to the RPO a completed DD Form 1952 (Dosimeter Application
and Record of Occupational Radiation-Exposure) (see Appendix B).

(3) Exposure records will be prepared and maintained on DD Forms
1141 (Record of Occupational Exposure to Ionizing Radiation) (see
Appendix C) or Automated Dosimetry Records by the RPO or designee in
accordance with AR 40-14.

(4) Radiation physicals will be conducted, as applicable, by the
Medical Officer at an interval not to exceed 3 years.

b. Surveys:

(1) Health physics surveys of areas where ionizing radiationý
sources are utilized will be conducted monthly by the RPO or qualified
designee.

(2) Wipe tests will be conducted monthly by the RPO or qualified
designee in those areas where unsealed radioisotopes are used and/or
stored.

(3) Periodic leak testing of sealed sources of radioactive
material will be conducted by the RPO or qualified designee at a
frequency determined by the applicable NRC license/DARA.

(4) Surveys will include determination as to adequacy of
personnel protection, adherence to operating procedures, record
keeping, etc.

c. Procurement:

(1) All requests for the procurement of radioactive material
will be routed through the RPO to ensure that the proper NRC
license/DARA is available.

(2) No procurement of ionizing radiation sources are authorized
without an approved Radiological Permit (see paragraph 7b above).

d. Transportation:

(1) All incoming/outgoing shipments of radioactive material must
be surveyed and wipe tested by the RPO or qualified designee.

(2) Currently, all shipments enter/leave Fort Monmouth through
Building 116. Any radiological shipments arriving/leaving Fort
Monmouth from some other location must be coordinated with both the
Transportation Division and the RPO/Radiological Engineering Branch.

5
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be reported to the RPO within 1 hour by telephonic means (notification
will be made to the staff duty officer within 1 hour during off-duty
hours).

(2) Decontamination of facilities will be supervised by the RPO
or qualified designee.

(3) Decontamination of personnel will be supervised by the RPO
and Medical Officer.

(4) In any emergency situation, priority must be given to saving
lives and minimizing injuries to personnel. Secondary to this is the
protection of property.

7
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Appendi-CA (cont)

Rad. The unit of absorbed dose equal to 0.01 Joules/kilogram in any
medium.

Radiation. Emission of energy through space in the form of waves or
particles.

Radiation Control Committee (RCC). A group of qualified personnel
officially appointed to set local policy and to guide the radiation
protection program.

Radiation Protection Officer (RPO). An individual designated to
provide consultation and advice on the degree of hazards associated
with radiation and the effectiveness of measures to control these
hazards. This individual shall be technically qualified by virtue of
education, training, and/or professional experience to assure a
capability commensurate with the type and hazard of the radiation
sources for which he/she is responsible. (The term "Radiation
Protection Officer" is a functional title and is not intended to
denote a commissioned status or job classification).

Radiation sources. Materials or devices that make or are capable of
generating radiation, including:

a. Naturally occurring radioactive materials.

b. By-product materials.

c. Source materials.

d. Special nuclear materials.

e. Fission products.

f. Materials containing induced or deposited radioactivity.

g. Radiographic and fluoroscopic equipment.

h. Particle generators and accelerators.

i. Electronic equipment that use klystrons, magnetrons, or other
electron tubes that produce x-rays.

Radiation survey. An evaluation of the radiation hazard associated
with the use or possession of radiation sources, and the adequacy of
protective measures.



DOSIMETER APPLICATION AND RECORD OF OCCUPATIONAL RADIATION EXPOSURE

P•-•t iegibly or type WJ informanon requested. See PrivacY Act Statement on reterse.
1. FULL NAME (Lt.a 2.,1 DATE OF BIRTH 3. S39MLSECURITY NO.

JARVIS, Whitney N. I 7
A. DUTY SECTION (DP.. Wad. Lhflt.w.j 5. JOB TITLE . DT¶PHONE

Research Laboratory Chemist 283-1814

7. PAY GRADE S. HAVE YOU WORN A DOSIMETER A4SSUED BY . DATE OF RADIATION PHYSICAL
CIVILIAN MIkTAPIY THIS COMMAND IN THE PAST ('YMMMDDI

GS-12 OYu" (NO 81-05-01
10. DUTY STATUS IF TRANSIENT SHOW MAILING ADDRESS (Atmh*drm1 C19.SMge.atP Caode) OF LOCATION

OF HEALTH RECORDS

CTRAP)SIENT S WEEKS OR LESS

ExPoSURE INFORMATION (,•1•78 THROUGH 20 FOR HEALTH PHySJCS USE ONLY)

11. CLASSIFICATION OF EXPOSURE

rTEXTERNAL E"NEUTRON "INTERNAL

12. BADGES REQUIRED 13. TLO REQUIRED

OVVWRisT IWHOL,-4ODY CNEUTRON OWRIST CWNOLE-.ODY CJ,,NGER

14. SIOASSAYS REQUIRED

WHOLE-BODY COUNT THYROID UPTAKE URINALYSIS FREQUENCY 0-M THLY

O"yEs DNO I"YES OMNO 0a 0 is rIP , OQUARTERLY LJANNUALLY.

Ofl'S DATES FOR ITEMS 15 THROUGH 20 (YYMAMDDJ
15. DOSIMETERIS) ISSUED 16. DD PORMISI 1141 INITIATED 17. DOSI0 --Z'.. DISCONTINUED

81-05-03 81-05-03
10. LAST DOSIMETER(S) RETURNED 19. LOCATOR CARD TO HEALTH 20. 0D FORMIS) 1141 TO MEDICAL RECORDS

RECORD 81-05-03

OCCUPATIONAL EXPDgMZ HISTORY
NOTE: 711s sectio only applies to the individual who has wro~b*§Aith raisdatiof peoducing deries or radioisotope.

in a perma net statn. 11t only thoa employers (or whom you worked with rmdiation.

NAME OF EMPLOYER ADDREES FROM To Do -0t Writ

tafru~t adabow cty. feet*. a=)~d YR MO Y MO qtase

Nuclear Services, Shickshinny, PA 78 08 80 04
Inc 4Z

Rosewater Univer- Portland, OR 80 04 81 04

sity

TOTAL EXPOSURE DATA

REMARKS

'4

I 1D 95MD 1N V 19 5 2 EDITION OF I SEP 7• IS OBSOLETE.

Sample DD Form 1952.

(A" ewff"I



RECORD OF OCCUPATIONAL EXPOSURE TO IONIZING RADIATION I
FOR INSTRUCTIONS. SEE REVERSE OF SHEET.,

I. lOENTATF ICATION12. NAME (L,.f. tiat.m .,dli. mintf•.) ,3 1 AL SECURITY I4. RAN IRATE TITLE OF OA

NIUMBER 
RO, I TION SIR, T (OF

074 JARVIS, WHITNEY N. TDR

DOSE THIS PERIOD
-LACE WHERE PERIOD (ri.m) ACCUMULATED DOSE

CXPO SURE OCCURREn OF EXPOSURE I. M ethod o1 mo. itwir i. p re*A -. to b. fit- ,reinr lI ALb dge roadln# •Ifleas Oth I'-Iee sPou a~d
---HOLE BODY -d._d ft.. 16, "RE'.MA RF -KS.2 "

FROM TO SKIN 3AMMA TOTAL TOET ,I s- OERSON

ACTIVITY OOSE AN. NEUTRONi T.I-I! AKING
'DaY-Moyr) (Oa-MoYr) (SOf) 1 .-RAY IERIOO LIFEIME I E TRCTIME

5(N-I81 EN• TRY

S I 6 9 1O 1 12 13 i4 s

Previous Exposure1  Aug66 1Apr68 NR 00.107 1U 00.107 00.107: CED

Admin Dose 2  Apr68 jApr69 - - - 05.000 05.107: 45.000 CED

APG-EA. 'M 3May69 i4Jun69 N,'R C0.000 "U 00.000 05.107 43.000 CED

=0 6Jun69 16Jun69 I 2uartsrly Rem'iew bv RPO -

0o 5Jun69 14Jul69 100.003 00.010 Nu 00.010 05.117 45.000 ICED
-,o 5Jul69 17Aug69 N:R 00.078 NU 00.078 05.195 45.000 CED
do 8Aug69 1 6Sep69 Film

_do,8Au6 Tn6e-63 NU '00.416 05.611 45.000 CED

do 8Sep69 18Sep69 Quarterly Reaiew by RPO - - JER

do 7Sep69 14Oct69 MR 100.064 1 NU !00.064 05.675 45.000 CED

do 50ct69 14Nov69 NR 100.075 N MU [00.075 05.750 45.000 WLW

do 5Nov69 16Dec69 00.016ioo.Oo7 IU 100.070 05.8201 45.r,00 WLW

do Film Ba ge Serv ce DisjontifuJd 6 Decl 69 - - WLW

do 6Dec69 16Dec69 Quart y Re~ie, by ýP0 - JER

Fort Plunkett 2Jan70 3Feb70 NR 100.000 1 00.000i 00.000 05.8201 45.000 RKO

ao 4Feb70 13Mar70 NR 100.178 100.062100.240 06.060! 45.000 RKO

do 4Mar70 12Apr70 00.052 102.504 00.126102.630 08.690 45.000 R0o
I t I

do 22Mar70122Mar70 Quarteirly Re ~iew by P0 - ~ - MJm

do 3Apr70 4May70 Relie4 ed Fro4 Duties 08.6901 50.000 RKO

do 5May70 3Jun70 Invol4ing Exsure t RAD5  08.6901 50.000 RKO

do 4Jun70 2Jul70 00.017100.100 100.0431 00.143 08.8331 50.000 RKO

N 0 iorn oFort Smith, CA Aug70 Jul71 Exposure Pa eived 1 08.8331 55.000 GML

If. REMARKS (CA.t.Je o6" Oddtlfh WJ Ah**1 I IneICIRS rr) 5 rem
1. Nuclear Services, Inc., Shickshinny, PA 3. AdmLin Dose = -- = 00.416 rem

12 months2. Rosewater University, Portland, OR 4. Alleged overexposure.
No film badge records (AR 40-14). 5. Perding investigation 1AW AR 40-5.

NR - none reportedl NU - not used
Has wrist badge No. 086.

TO BE RETAINED PERMANENTLY IN INDIVIDUAL'S MEDICAL RECORD

D D, m.'., 1141 OREVIOUS EDITIONI ARC OSSOLETE.

Sampie DD Form 1141 for whole-body exposure.



RECORD OF OCCUPATIONAL EXPOSURE TO IONIZING RADIATION ý.QI
FOR INSTRUCTIONS. SEE REVERSE OF SHEET.

IDENTIPICATION 1k. NAI4E wLia t lire, -ow.-1 - 3nIb., 2. SOCIAL SECURITY 14. RANKRATE: TI . OF . ',TE OF
*4UMBER NUMBER "P'OSITION (D .086 JARVIS, WHITNEY ... j DTOR

:OSE THIS PERIOD
•LACE WHERE OERIOO reral. ACCUMULATED DOSE

rOXPOSURE OCCURRED OF EXPOSURE 1.. Wattod o0 m01 irming is 0res-eu d 0o b. i,,r
badE.q read ing wqJe.. otnemrw, .aspaCllled

_,d.r ,(I.- 16, "PF-"ARKS"

FROM 70 ERMIS-5KIN Z.MMA TOTAL OERSON-OT,
5
L S1BLE

ACTIVITY DOSE • ID *-.,U'TODN I IL _ E L- E mAKING1
'D.y-f -"Yr I ' .Y-M, -Y,) ,'S !1 I .. RAY 0ERIO D EN TRY

5(N-18) E -

6 3 10 12 14 s5

Previous Exposure- Aug66 Aox68 - - - 00.204 00.204 NA CED

Adein Dose. Apr68 Apr69 - - - 75.000 75.204 NA CED

APG-EA, .'J 3May69 4Jun69 " 'R 00.009 "'J '00.009 75.213 "IA CED

6Jun69 6Jun69 Quarterly. v.view bv RPO .NA JER
do 5Jun69 4Jul69 100.007 00.018 : U C0.018 75.2-1 CED

do 5Jul69 7Aug69 "R 00.10459 :'J 00.1591 75.390 NA CED
do 8Aug69 6Sep69 Badae. st• : U .06.250 81.640 NA

do 8SeD69 8Sep69 Quartrlv Cfw hv P- NA JEI

do 7Sep69 40ct69 NR P0.143 tIU j00.143 81.783 NA CED

do 5Oct69 4Nov69 NR bo.162 I NU 100.162 81.945 NA WLW

do 5Nov69 6Dec69 00.032 00.150 1 1tJ .00.150 82.095 WWA
do Film Badge Service Discontinued 6 Deci69 WLW

do 6Dec69 16Dec69 Quar ~ly Review by RPO - NA JER

Fort Plunkett 2Jan70 3Feb70 NR 0.01iS NU !00.015 82.110 ANA RKO

do 4Feb70 3Mar70 t.NR 60.420 NtU 100.420 92.530 NA RKO

io 4Mar70 12Aor7O 00.140 Eq.1.2ssi 3 J . 18.125 100.655 NA RKOi , I. NA J
do 22Mar70:22Mar70 Quarrly Review by .PO - NA

do 3Apr70 14Mav7b Relieved Fro Duties l 100.655 NA RKO

do 5May70 13Jun70 Involl~ing Exposure t( RAD 100.655 NA RKO

do 4Jun70 2jul70 00.02- 30.200 i NTJ 100.200 100.855 NA

I NO kl.± Badgel Worn or
Fort Smith, CA Aug70 'Jul71 Exposure Received 1 100.855 NA GML

"Ira - 4. Ami_ Dose - -= 06.250

].se 12 months
2. Nuclear Services, Inc., Shickshirnny, PA 5. Accidental Exposure. Case documented
3. Rosewater Univerzity, Portland, OR IAW AR 40-5.

No film badge records (AR 40-14) 6. Necessary to avoid exceeding quarterly
NR- none reportedy NtU - not used. limit

TO BE RETAINED PERMANENTLY IN INDIVIDUAL9S MEDICAL RECORD

D DORM, 1141 PREVIOUS EDITIONS ARE OBSOLETE.

.Sampie DD Form 1141 for wr-st exDosure.
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STANDARD OPERATING PROCEDURE
FOR THE USE OF THE

UNDERGROUND VAULT IRRADIATOR

SOP Number 10-2

1. Purpose: ~provi procedure for use of underground vault
irradiator ill fý

2. Scope: This procedure applies to authorized personnel of the
CECOM Safety Office, Radiological Engineering Branch and Center
for EW/RSTA, Sensor Systems Division.

3. Procedures:

a. Pre-Operation Set-Up

(1) Obtain key to unlock vault.
(2) Film badge and pocket dosimeter must be properly worn

prior to entrance into vault. Visitor badges and dosimeters will
be assigned by the Radiation Area Supervisor or CECOM Safety
office Personnel.

(3) Ensure the survey meters that will be taken into vault
have been:

(a) Calibrated (active)
.(b) Batteries checked
(c) Passed check source test

b. Operation of Cobalt 60 Source

(1) Open the compressed air valve at the top of the stairs.
(2) Close circuit breaker #10. Turn "power" on the console

up.
(3) Enter the exposure room and arrange the experimental

setup.
(4) Upon leaving the exposure room make sure the emergency

switch is up, put the barrier at the door in place, and close the
lead lined door.

(5) Turn the key "warning and plug power" to the right,
this will lock the lead lined door and activate the plug circuit.

(6) Depress the warning button until the bell starts
ringing.

(7) After the bell stops ringing press and hold the "plug"
button. The plug light will change from green to yellow and
after the. plug is up the light will change to red.

(8) Turn the key to bring the source up. The source is now
operational.

(9) To stop radiation, turn the warning and plug power key
off. This will bring the source down and lower the plug.
Radiation is now off. Turn the source power key off.

(10) After completing the experiment, open the circuit
breaker and close the compressed air valve located at the top of
the stairs.

ENCL2



(11) When leaving the vault, leave the lead lined door open
to promote air circulation, turn off the lights and lock the
entrance door upstairs.

c. Operation of Cesium 137 Source

(1)
(2)

After the
(3)

This will
(4)

Repeat steps b(l) through b(6) above.
After the bell stops ringing turn the key "Cs source".
wheel has turned, the radiation is on.
To turn radiation off, turn the key "Cs source" off.
rotate the source into the shielded position.
Repeat steps b(lO) and b(1l)

d. Post Operation Procedures

(1) Ensure all sources have been completely shut down.
(2) Ensure external viewing system has been turned off.
(3) Exit room and lock door before returning key and survey

meter.
(4) Place film badge and dosimeter on storage rack for

subsequent use.

Prepared by : _ __ _
STANLEY KRONENBERG, PH.D.
Research Physical Scientist

Approved by: / .; 7K >

,'JOSEPH Mý SANTARSIERO
/ C, Radiological Engrg Br

Radiation Protection Officer

Date: •, f7qq

/ /Date : _____/___/•



Supplement F

1. Reference: Item 11, NRC Form 313.

2. Disposal of the radioactive materials indicated at Supplement
B may be accomplished by return to the appropriate manufacturer,
as applicable, and/or through established DA channels in
accordance with 10 CFR, and applicable DA regulations.
Headquarters, U.S. Army Armament, Munitions and Chemical Command
(AMCCOM), has been delegated the responsibility of management
coordination for radioactive waste disposal. AMCCOM assures that
all radioactive wastes are packaged and shipped in accordance
with all applicable requirements for ultimate transfer of the
radioactive waste to an authorized burial site. Requests for
disposal of transuranic elements are provided to the U.S.
Department of Energy (DOE) through AMCCOM. The DOE provides
disposition instructions, inclusive of compliance requirements to
U.S. Department of Transportation regulations, for shipment to
specified DOE installations for ultimate disposal of the material
as radioactive waste.



RECORD OF ENVIRONMENTAL CONSIDERATION

TITLE: U.S Nuclear Regulatory Commission (NRC) License Application

)ESCRIPTION:

1. The U.S. Army Communications-Electronics Command (CECOM), as proponent for the U.S.
Army in Research and Development of electronics and optical systems, has prepared subject
vault irradiator license application.

2. This document covers the life cycle of subject material to include use, storage,

possession, transportation and disposal.

DETERMINATION:

Based on supporting information available in the license application package, it has been
determined that:

1. The item/action meets the screening criteria in Section II, Appendix A, AR 200-2 and
qualifies as categorically excluded (paragraph A-li, Appendix A, AR 200-2) from the
requirements for an Environmental Assessment or Environmental Impact Statement, because
the operations discussed in the NRC license application package are conducted by an
established laboratory within enclosed facilities which conform to all applicable federal,
state and local laws, regulations and standards.

2. The item is not expected to have a significant individual or cumulative effect on the
environment.

3. No environmentally controversial change to existing environmental conditions is
ixpected.

4. There are no extraordinary circumstances (para 4-2, AR 200-2) that may result in an
impact on the human environment that would require an Environmental Assessment or an

Environmental Impact Statement.

PROPONENT OFFICE: CECOM Safety Office
Fort Monmouth, NJ
AMSEL-SF-RER

RESPONSIBLE OFFICIAL: DATE: • /•fk /
,'OS H M. ýANTARSIERO

// Chief, Ra ological Engrg Branch

REVIEWED BY:

APPROVED BY:

/ ~. DATE:-9~ 9

MCHRIST' PHER1(REJ CIK
ChieREnvironmental Engrg Branch

STEVEN A. HORNE
Chief, Safety Office

DATE: ýi 3 j

SECURITY VERIFICATION: THIS DOCUMENT HAS BEEN REVIEWED IN FULL CONSIDERATION OF THE
REQUIREMENTS OF OPERATIONS SECURITY (OPSEC) AND HAS BEEN DETERMINED TO BE ACCEPTABLE FOR

PUBLIC RELEASE.


