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MATERIALS LICENSE Amendment No. 14 p

=

Pursuant to the Atomuge Energy Act of 1954, as amended. the Energy Reorganizanon Act of 1974 (Public Law 93-438). and Title 10. Code of :
Federal Regulations. Chapter 1. Parts 30, 31, 32, 33, 34, 35, 36, 39, 40. and 70, and in rehiance on statements and representations heretofore made | g
by the hicensee, u hicense is hereby issued authorizing the licensee 1o receive. acquire, possess, and transfer by product. source. and special nuclew ,‘
material designated below 1o use such material for the purposecs) and at the place(s designated below o deliver or transter such material 1o 173
persons autharized fo receive it in accordance with the regulations of the applicable Partts). This license shall be deemed to contain the conditions %

specified 1 Section 183 of the Atomic Energy Act of 1954, as amended. and is subject 1o all apphicable rules, regulations, and orders of the

Nuclear Regulatory Commission now or hereufter m effect and to any conditions specified below )
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Lasonnps In accordance with the letter dated -

July 9, 1996, =

|- Department of the A:my 3. License Number SUD-311 is amended in o
Depa-tment of Physics its entirety to read as follows: '?

2 United States Military Academy B e e R S — y = h
West Point, New York 10996-1790 4 Expiration Date September 30, 2001 =
S Docketor . pan cemon

TR | Referenceno, 040-05826 0000004
6. Byproduct, Source. and/or 7 Chemi: al and/or Physical 8. Maximum Amount that Licensee b
Special Nuclear Material Form May Possess at Any One Time h
Under This License >,

A. Uranium A. Natural uranium in A. 2,500 kilograms '1
the form of -

cylindrical canned »)

aluminum slugs -

B 9. Authorized use
; A. To be used in a light water moderated subcritical assembly.

CONDITTONS

10. Licensed material may be used only at the licensee’s facilities located at the
U.S. Military Academy, Bartlett Hall, West Point, New York.

11. A. Licensed material shall be used by, or under i1he supervision of,
LTC David J. Frenier, M.S., CPT Alan M. Daus, M.S., LTC Brian E. Moretti, Ph.D.,
or LTC Thomas J. Rosener, Ph.D.

§EE 8 RN 8 8BS

LWL

{

|
| B. The Radiation Safety Officer for this license is CPT Alan M. Daus, M.S.

‘“\:é%mm :
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(7-84) e e i s et L e T e age
hls ense Number
SUD-311 ;
MATERIALS LICENSE IDocket or Reference Number M
j SUPPLEMENTARY SHEET ~ 0a0-0s828
- Amendment No. 14
. Except as specifically provided otherwise in this license, the licensee shall ;

conauct its program in accordance with the statements, representations, and
procedures contained in the documents including any enclosures, listed below. The
Nuclear Regulatory Commission’s regulations shall govern unless the statements,

oV R W
o

. representations and procedures in the licensee's application and correspondence F
l are more restrictive than the regulations. .
o o
A A. Application Jated August 24, 1990 P
B. Letter dated July 17, 1991 .
_| L Letter dated April 15, 1993 o
‘i D. Letter dated August 29, 1994 .
“ E. Letter dated July 9, 1996 -
: §
f ’ .
s
a3
-
|
:
-
:
“
“
«
l
]
|
o
!
1 For the v.S. Nuclear Regulatory Commission
: MAR -2 1997 Original Signed By: s
B i By Elizabeth Ulirich s
'i ' “ A NucTear Materials Safety Branch ?:
! Region 1 >
N King of Prussia, Pennsylvania 19406 &
i o
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MAR -2 1997

License No. SUD-311
Docket No. 040-05828
Control No. 123589

Commander

U.S. Army Materiel Command
AMCSF-P

5001 Eisenhower Avenue
Alexandria, VA 22333

Dear Commander:

This refers to your license amendment request. Enclosed with this letter is the
amended license. Please note that as part of this amendment, in accordance with

10 CFR 40.42, effective February 15, 1996, the expiration date of your license has
been extended by a period of five years. Your new expiration date is stated in Item 4
of the license.

In your amendment request, you stated that the purpose of the amendment was to
identify current users and designate a new Radiation Safety Officer. However, you
also provided the application dated August 15, 1996, which included Annex A
through Annex |. These annexes appear to include new and/or revised procedures
that supplement or replace information submitted in the past. Therefore, the annexes
were reviewed and are now part of your license. The following issues were identified
which require clarification of statements in your procedures for completeness or
accuracy, however, they do not require that you amend your license:

1. Annex F, Appendix 2, Item 2.(b), page 26, in your application refers only to
posting requirements in 10 CFR Parts 19 and 21. There are also posting
requirements in 10 CFR Part 20, Subpart J.

2. Annex F, Appendix 6 of your application appears to require contamination
surveys (wipe tests) only of packages that exceed the Type A guantity limits or
appear damaged. However, 10 CFR 20.1906(b)(1) requires each licensee to
monitor the surfaces of a labeled package for radioactive contamination unless
the package contains only radioactive material in the form of a gas or in special
form as defined in 10 CFR 71.4.

3. Annex F, Appendix 3, "Leak Tests," page 27, in your application appears to
reference NCRP Report No. 58 "A Handbook of Radioactivity Measurement
Procedures”. However, the references do not clearly refer to the procedure in
the annex:
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COL Winke! <2
Department of the Army

a. Item b. "Evaluation of Counting System Performance” refers to NCRP
Report No.58, p.226. However, page 226 of NCRP Report No.58
discusses inorganic scintillators, conventional liquid-scintillation counting
systems, and two-scintillation counting techniques.

b. Item b.(2) "Background Determination"” refers to NCRP p.249. However,
page 249 of NCRP No.58 discusses techniques used for analysis of X-
Ray emitters.

c. Item b.(3) "Decision Limit" refers to NCRP, p. 309. However, page 309
of NCRP No.58 discusses X-Ray and Auger-Electron Transitions and
Fluorescence Yield.

Please review the enclosed document carefully and be sure that you understand and
fully implement all the conditions incorporated into the amended license. If there are
any errors or questions, please notify the U.S. Nuclear Regulatory Commission, Region
| Office, Licensing Assistance Team, (610) 337-5093 or 5239, so that we can provide
appropriate corrections and answers,

Thank you for your cooperation.

Sincerely,

Original Signe:: Dy
Elizabeth Ulinich

# z3 Joh?’ D/ Kinneman, Chief
/ Nuclear Material Safety Branch 2
/ ' Division of Nuclear Materials Safety
License No. SUD-311
Docket No. 040-05828
Control No. 123589

enclosures:

1. Amendment No. 14

2. 10CFR Parts 2, 19, 20, 30, 40 and 170
3. NRC Forms 3 and 313

DOCUMENT NAME: R:\WPS\MLTR\LSUD-311

To receive a copy of this document, indicate in the box: "C" = Copy w/o attach/encl "E” = Copy w/ attach/enc! "N = No copy

OFFICE |DNMS/RI N |DN

NAME |BONDICK/jmb ~y2 |KINNEMAN

DATE [02/12/97 T 102/1597 02/ 197 02/ 197
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DEPARTMENT OF THE ARMY

\
UNITED STATES MILITARY ACADEMY / ‘
WEST POINT. NEW YORK 10996 0 '3 |

|

{
A
" N2 I
s, are” ‘
MADN-H (385-11m) 9 July 1996

MEMORANDUM THRU

Environmental Management Office, USMA. ATTN MAEN-EV, West Point, New York

Superintendent, U SMAMer W esﬁ( /e» <6rk%/6 7€

4()
Commander, l S -\rmv Matenal Commaﬂgﬂq ( AMCSF-P, 5001 Eisenhower Ave
Alexandria, Virginia 22333

FOR US Nuclear Regulatory Commission, Region 1, Materials Licensing Section,
475 Allendale Road, King of Prussia, Pennsylvania 19406

1 Request that US Nuclear Regulatory Commission License SUD-311, Docket No. 040-
05828 1ssued to Department of Physics, US Military Academy be amended as follows

a Request that Alan M. Daus, MS, be designated as the Radiation Protection Officer
in place of Debra D. Schnelle, MS, who left this organization in June 1996 CPT Dausis a
medical physicist, a member of the faculty and directs the radiation elective courses taugh* « the
Department of Physics A resume for CPT Daus is enclosed

b Request that David J. Frenier, MS, be designated under this license as a user of
radioactive materials A resume for LTC Frenier is enclosed.

¢ Request that Thomas ] Rosener, PhD, be designated as a user of radioactive
materials and as the Alternate Radiation Protection Officer LTC Rosener is a nuclear engineer
and teaches nuclear engineering courses to college juniors A resume for LTC Rosener is
enclosed

d Request that Brian & Moretti, PhD, be designated as a user of radioactive
materials LTC Moretti is a nuclear engineer and will teach nuclear engineering courses to college
juniors A resume for LTC Moretti is enclosed

e Request removal of all personnel from this license except Alan Daus, David
Frenier, Thomas Rosener, and Brian Morett)

2 The environmental impact of ihis action and alternatives have been reviewed and a Record

of Environmental Consideration is enclosed

/22577
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SUBJECT: Amendment 1o US Nuclear Regulatory Commission License No SUD-311,
Docket No 040-05828

3 The United States Militany Academy (USMA) is a public undergraduate educational
institution, accredited by the Middle States Association of Colleges and Schools, offering
programs of instruction ieading to the Bachelors degree The USMA is an activity of the United
States Army and 1s supported by appropriated funds As such it appears to meet your definition
of a “nonprofit educational institution™ (10 CFR 171 5) Request that USMA be exempt from any
fees for this action

4 Point of contact for licensing in the Department of Physics is CPT Alan M. Daus, (914)-
938-2337, DSN 688-2337

A \Lr&J

Encl RAYMOND J WINKEL, Jr
COL,
Head of the Department of Physics

L



PHYSICS BEPARTMENT
UNITED STATES MILITARY ACADEMY

RECORD OF ENVIRONMENTAL CONSIDERATION

Project Title: Amendment to US Nuclear Regulatory Commission Licenses

No. 31-02102-02 and No. SUD-311 and to DA Radiation Authorization
No. A31-10-01

Brief Description:

The Physics Department, USMA has two licenses (No. 31-02102-02 and No. SUD-311) from
the Nuclear Regulatory Commission and an Authorization from DA (No. A31-10-01) for the use of
radioactive material in educational and research programs. The radioactive materials are used in
science and engineering classes, in demonstrations and in laboratory exercises. Licensed radioactive
materials are not used in human use, for distribution or resale, or for remunerated services for profit.

Amendment of the licenses and authorization at this time is to identify current users of
radioactive materials and to designate a new Radiation Protection Officer. Amendment is necessitated
by routine personnel rotation. There are no changes to current operations involving the use of
radioactive materials in educational programs of the Department of Physics. Cumulative effects on the
environment as a result of this action are minimal.

Anticipated Date and/or duration of proposed action:

Ongoing. Current licenses expire in July, 2001.

Reason for using record of environmental consideration (choose one):

a. Adequately covered in an Environmental Assessment, entitled

or,

b. Is qualified for Categorical Exclusion __A-11 , AR-200-2 and no extraordinary
circumstances exist as defined in paragraph 4-2.b, AR 200-2.

-
Prepared by: X ey, M, :Dwa\ Date: (¢ Ju | 1€
Radiation Protection Officer, DPHYS

ZJ e
Coordinaied with: 4;7/4 / L,)w%?ﬁ' Dateijp_z J / 94

fgdialion Protection Officer, USMA

¢! AN o
Reviewed by: ‘/"‘ﬁ%L: ! v&/‘% Date;_r’?_._':,"_.; ‘e

14

Environmental Coordinator, USMA




NAC FORW 74 ‘ =‘ US NUCLEAR REGULATORY COMMISSION
: ) APPROVED BY OMB

6 CFR 3032 33,34, 21800120

35 ena 40 APPLICATION FOR MATERIAL LICENSE Expires 63090

INSTAUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APPLICATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH

U S NUCLEAR REGULATORY COMMISSION
DIVISION OF FUEL CYCLE AND MATERIAL SAFETY NMSS
WASHINGTON, DC 20686

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS IF YOI ARE
LOCATED IN

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

U S NUCLEAR REGULATORY COMMISSION. REGION |
NUCLEAF MATERIALS SAFETY SECTION B

47% ALLENDALE ROAD

KNG 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 1
NUCEAR MATERIALS SAFETY SECTION

101 MARIETTA STREET, SUITE 2900

ATLANTA GA

INSTATES SUBJECT TO US NUCLEAR REGULATORY COMMISSION JURISDICTION.

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

1FYOU ARE LOCATEL IN

HLINOIS INDIANA IOWA MICHIGAN MINNESOTA MIGSOUR! OMID OR
WISCONSIN, BEND APPLICATIONS 1O

US NUCLEAR REGULATORY COMMISSION REGION 111
MATERIALE LICENSING SECTION

799 ROOSEVELT ROAD

GLEN ELLYN, IL 80137

ARKANSAS COLORADO, IDAMO, KANSAS LOUISIANA MONTANA NEBRASKA
MEW MEXICO, NORTHM DAKOTA OKLANOMA BOUTH DAKOTA TEXAS UTAM,
OR WYOMING, SEND APPLICATIONS TO

US NUCLEAR REGULATORY COMMISSION REGION IV
MATERIAL RADIATION PROTECTION SECTION

VI RYANPLAZA DRIVE SUITE 1000

ARLINGTON, TX 76011

ALASKA ARIZONA CALIFORNIA HAWAII NEVADA OREGON WASHINGTON,

AND US TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND APPLICATIONS
T

U.S NUCLEAR REGULATORY COMMISSION REGION V
NUCLEAR MATERIALS SAFETY SECTION

1460 MARIA LANE, SUITE 210

WALNUT CREEK, CA 54886

1 THIS 15 AN APPLICATION FOR [Check appropram item)
A NEW LICENSE

B AMENDMENT TO LICENSE NUMBER SUD311

C RENEWAL OF LICENSE NUMBER

2 NAME AND MAILING ADDRESS OF APPLICANY (inciuas Zip Code)

Department of Physics
United States Military Academy
West Point, NY 10996-1790

3 ADDRESS(ES) WHERE LICENSED MATERIAL WiLL BE USED NW POSSESSED

Bartlett Hall, Bldg 753
West Point, NY 10996~1790

4 NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICAT ION
LTC Thomas J. Rosener

]n LEPHONE NUMBER

914-938-3354

SUBMIT ITEMS § THROUGH 11 ON 8% » 117 PAPER THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED 15 DESCRIBED IN THE LICENSE APPLICATION GUIDE

5 RADIOACTIVE MATERIAL Aqne?( ’Q
8 Eiement gnd mass number, b chemicel and/or ohymcal form and ¢ maximum smouni
which will by powsessed 8t 0y One Lime

6 PURPOSE(S) FOR WHICH LICENSED MATERIAL WILL BE USED Annex B

T INDIVIDUAL(S) RESPONSIBLE FOR RADIATION BAFETY PROGRAM AND THEIR

TRAINING AND EXPERIENCE Annex C & TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING agAﬂmc'r;p g(u
§ FACILITIES AND EGUIPMENT 10 RADIATION SAFETY PROGRAM
Annex E Annex F
77 LICENSEE FEES (See 10 CFR 170 and Section 170,31/
", W MANAGEMENT AMOUNT
L Annex G FEE CATEGORY .‘gf’fem t ) ( pENCLOsED $
12

BINDING UPON THE APPLICANT

18 TRUE AND CORRECT TO THE BESYT OF THER KNOWLEDGE AND BELIE#
WARNING

CERTIFICATION /Myst be compiered by appiiient) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTSE AND REPRESENTATIONS MADE IN ThiS APPLICATION ARE

THE APFLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEMALF OF THE APPLICANT NAMED IN ITEM 2 CERTIFY THAT Tail APPLICATION (8
PREPARED IN CONFORMITY W!TH TITLE ‘0 CODE OF FEDERAL REGULATIONS PARTS 30 32 22 34 35 AND 60 AND THAT ALL INFORMATION CONTAINED NEREIN

1BUSC SECTION 1001 ACT OF JUNE 26 1048 €2 5TAT 746 MAKES 1T A CRIMINAL OFFENSE TOMAKE A WILLFULLY FALSE STATEMENY OR REPRESENTATION
TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION

BIGNATURE -CERTIFYING OFFICER I'rvo!cwmww NAME TITLE DATE
S \L‘J RAYMOND J. WINKEL, Jr. Head of the Department T A qé
A COL, Professor, USMA of Physics “‘j
(J

FOR NAC USE ONLY

TYPE OF FEE FEE LOG FEE CATEGORY COMMENTS

AMOUNT RECE!VED CHECK NUMBER

APPROVED BY

DATE




This is to acknowledge the receipt of your letter/application dated

-

\ TR #7L \
Vil /S LV '$7& __, and to inform you that the initial processing which
includes an administrative review has been performed. \

D There were no administrative omissions, Your application was assigned to a
technical reviewer. Please note that the technical review may identify additional
omissions or require additional information.

@ Please provide to this office within 30 days of your receipt of this card
Concurrence/Endorsement thru U.S. Army

Materiel-Command ——————

A copy of your action has been forwarded to our License Fee & Accounts
Receivable Branch, who will contact you separately if there is a fee issue involved

| Your action has been assigned Mail Control Number !_ .z__! f ‘,
When calling to inquire about this action, please refer to this control number.
' You may call us on (610) 337-5398, or 337-5260.

WAC FORM 532 () Sincerely,
8081 Licensing Assistance Team Leader

oFricAL RecoRD corY  [1. 10




DEPARTMENT OF THE ARMY
UNITED STATES MILITARY ACADEMY
WEST POINT, NEW YORK 10996

REPLY TO
ATTENTION OF

MADN-H (385-11m) 9 July 1996 0¥°” 0

MEMORANDUM THRU
Environmental Management Office, USMA, ATTN MAEN-EV, West Point, New York
Superintendent, USMA, ATTN Safety Officer, West Point, New York 10996

Commander, US Army Maienial Command, ATTN' AMCSF-P, 5001 Eisenhower Ave
Alexandria, Virginia 22333

FOR US Nuclear Regulatory Commission, Region 1, Matenials Licensing Section,
475 Allendale Road, King of Prussia, Pennsylvania 19406

| Request that US Nuclear Regulatory Commussion License SUD-311, Docket No 040-
05828 issued to Department of Physics, US Military Academy be amended as follows

a Request that Alan M. Daus, MS, be designated as the Radiation Protection Officer
in place of Debra D Schneiie, MS, who left this organization in June 1996 CPT Daus is a
medical physicist, a member of the faculty and directs the radiation elective courses taught in the
Department of Physics A resume for CPT Daus is enclosed

b Request that David J Frenier, MS, be designated under this license as a user of
radioactive materials. A resume for LTC Frenier is enclosed

¢ Request that Thomas J. Rosener, PhD, be designated as a user of radioactive
materials and as the Alternate Radiation Protection Officer LTC Rosener is a nuclear engineer
and teaches nuclear engineering courses to college juniors A resume for LTC Rosener is
enclosed

d Request that Brian E. Moretti, PhD, be designated as a user of radioactive
materials. LTC Moretti is a nuclear engineer and will teach nuclear engineering courses to college
juniors A resume for LTC Moretti is enclosed

e Request removal of all personnel from this license except Alan Daus, David
Frenier, Thomas Rosener, and Brian Moreiti

2 The environmental impact of this action and alternatives have been reviewed and a Record

of Environmental Consideration is enclosed

0FFIGIAL RECORD COPY 723589
A AJG 2 2 1996

~ag.

gers



& .
MADN-H

SUBJECT: Amendment to US Nuclear Regulatory Commission License No SUD-311,
Docket No 040-05828

3 The United States Military Academy (USMA) is a public undergraduate educational
institution, accredited by the Middle States Association of Colleges and Schools, offering
programs of instruction leading to the Bachelors degree  The USMA is an activity of the United
States Army and is supported by appropriated funds As such it appears to meet your definition
of a “nonprofit educational institution” (10 CFR 171 5). Request that USMA be exempt from any
fees for this action

4 Point of contact for licensing in the Department of Physics is CPT Alan M Daus, (914)-
038-2337, DSN 688-2337

RAYM ND J WINKF;
COL,
Head of the Depanmem of Physics

tJ




PHYSICS DEPARTMENT
UNITED STATES MILITARY ACADEMY

RECORD OF ENVIRONMENTAL CONSIDERATION

Project Title: Amendment to US Nuclear Regulatory Commission Licenses

No. 31-02102-02 - d No. SUD-311 and to DA Radiation Authorization
No. A31-10-01

Brief Description:

The Physics Department, USMA has two licenses (No. 31-02102-02 and No. SUD-311) from
the Nuclear Regulatory Commission and an Authorization from DA (No. A31-10-01) for the use of
radioactive material in educational and research programs. The radioactive materials are used in
science and engineering classes, in demonstrat.ons and in laboratory exercises. Licensed radioactive
materials are not used in human use, for distribution or resale, or for remunerated services for profit,

Amendment of the licenses and authorization at this time is to identify current users of
radioactive materials and to designate a new Radiation Protection Officer. Amendment is necessitated
by routine personnel rotation. There are no changes to current operations involving the use of

radioactive materials in educational programs of the Department of Physics. Cumulative effects on the
environment as a result of this action are minimal.

Anticipated Date and/or duration of proposed action:
Ongoing. Current licenses expire in July, 2001,
Reason for using record of environmental consideration (choose one):

a. Adequately covered in an Environmental Assessment, entitled

or,

b. Is qualified for Categorical Exclusion __A-11 , AR-200-2 and no extraordinary
circumstances exist as defined in paragraph 4-2.b. AR 200-2.

Prepared by: ,A)um - . :Dwé\ Date: (¢ Tul {¢
Radiation Protection Ofﬂcer. DPHYS

Coordinated with: / - / / %?ﬁ Date: .72 Q—, (ﬂ‘?{

adiation Protect:on Ofﬁcer USMA

—

Reviewed by: L/"‘{lg« C__/ M-J:/‘A Date; 7~ ~6~ 7k

Environmental Coordinator, USMA




NAC FORM 313 ‘ ‘ US. NUCLEAR REGULATORY COMMISSION

10 CFR 30,32, 33, 34, APPROVED 8Y OMe
38 and 40 APPLICATION FOR MATERIAL LICENSE Expires 63090

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APPLICATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH IF YOU ARE LOCATED iN
U S NUCLEAR REGULATORY COMMISSION ILLINOIS, INDIANA, IOWA, MICHIGAN, MINNESOTA, MISSOURI, OHIO, OR
DIVISION OF FUEL CYCLE AND MATERIAL SAFETY, NMSS WISCONSIN, GEND APPLICATIONS TO
WASHINGTON, DC 20666 v
US NUCLEAQ REGULATORY COMMISSION, REGION 111
ALL OTHER PERSONS FILE AFPLICATIONS AS FOLLOWS. If YOU ARE MATERIALS LICENSING SECTION
LOCATED IN. mtuotou\ ELT ROAD
NELLYN | 137
CONNECTICUT, DELAWARE. DISTRICT OF c?‘t.u.:.or MAINE, m\':vupﬁ by At
MABSACHUSETTS. NEW HAMPSHIRE. NEW . NEW YORK, PENNBYLVANIA, ARKANSAS, COLORADO, IDAHO, KANSAS LOUISIANA, MONTANA NEBRASKA,
RHCODE ISLAND. OR VERMONT, SEND APPLICATIONS TO NEW MEXICO, NORTH DAKOTA, OKLAHOMA, SOUTH DAKOTA, TEXAS, LITAM,
ua Lm.nnu “_‘: ﬂ'&f“c . : OR WYOMING, SEND APPLICATIONS 0.
NUCLEAR L TION B8 U S NUCLEAR REGULATORY COMMISSION REGION IV
475 ALLENDALE ROAD MATERIAL RADIATION PROTECTION SECTION
KiNG OF PRUSSIA, PA 19406 611 RYAN PLAZA DRIVE, SUITE 1000
' : : TUCKY, M o : o. ARLINGTON, TX 78011
PUERTO RICO. SOUTH CAROLINA TENNESSEE. VIRGINIA. VIRGIN ISLANDS. ALASKA, ARIZONA, CALIFORNIA, HAWAI, NEVADA OREGON, WASHINGTON,
WEST VIRGINIA, SEND APPLICATIONS TO AND U5 TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND APPLICATIONS
us mnw&o:r‘ %%Mmssoou. REGION 1 "
NUCEAR L
CTION U.S. NUCLEAR REGULATORY COMMISSION, REGION V
P e ZTRT, IRNTE M NUCLEAR MATERIALS SAFETY SECTION L o8
ATLANTA, GA 30323 1460 MARIA LANE, SUITE 210 cel
WALNUT CREEK, CA 94596 0

o¥e”

PERSONS LOCATED iN AGREEMENT STATES SEND APPLICATIONS TO THE US. NUCLEAR REGULATGRNY COMMISSION ONLY IF THEY WISH TO POSSESS AND USE LICENSED MATERIAL
INSTATES SUBJECT TO US NUCLEAR REGULATORY COMMISSION JURISDICTION.

1. THIS IS AN APPLICATION FOR (Check appropriate item) 2 NAME AND MAILING ADDRESS OF APPLICANT (/nciude Zip Core)

A. NEW LICENSE oy Department of Physics
B AMENOMENT TO LICENSE NUMBER SUD United States Military Academy
C RENEWAL OF LICENSE NUMBER West Point, NY 10996-1790

3. ADDRESS(ES) WHERE LICENSED MATERIAL WILL BE USED NR POSSESSED

Bartlett Hall, Bldg 753
west Point, NY 10996-1790

4 NAME OF PERSIN TO B CONTACTED ABOUT THIS APPLICATION IT!LEPNONE NUMBER

LTC Thomas J. Rosener 914-938-3354
SUBMIT ITEMS 6 THROULM 15 ON 8% x 11 PAPER THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED 'S DESCRIBED IN THE LICENSE APPLICATION GUIDE
6. RADIOACTIVE MATERIAL ;}‘mx ,&

o Element and mess number, b, chemicsl and/or physcal form and ¢ maximum smount 6 PURPOSE(S! FOR WHICH LICENSED MATERIAL WiLL BE USED A B

which will be possessed #1 any One time nnex
7 INDIVIDUALIS) RESPONSIBLE FOR RADIATION SAFETY PROGEAM AND THEIR

TRAINIMG AND EXPERIENCE A x C B TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING R“};}‘S;D Abnus
9 FACILITIES AND EQUIPMENT 10 RADIATION SAFETY PROGRAM

Annex E Annex F
12 LICENSEE FEES (Sew 10 CFA 170 and Section 170.31] .
T AMOUN

11 WASTE MANAGEMEN Rinan B P88 CATEOORY 1%{’5?"“ t -4 dﬂ:c;ouo $

13 CERTIFICATION (Must be compiuted by applicent) THE APPLICANT UNDERSTANDS THAT ALL 5TA) EMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE
BINDING UPON THE APPLICANT

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEMALF OF THE APPLICANT NAMED IN ITEM 2 CERTIFY THAT THIS APPLICATION IS
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RADIATION PROTECTION PROGRAM

1. Purpose. This section of the Department of Physics SOP establishes ionizing radiation
protection policy and procedures 1o meet Federal and DA reguiatory requirements and to keep
personnel exposures to ionizing radiation as low as reasonably achievable (ALARA).

2 Responsibilities. The Head of the Department of Physics has overall responsibility for
assuring the safe performance of activities involving the use of ionizing radiation and adherence to
Federal and DA requirements in the Department of Physics

a  Radiation Control Committee The Radiation Control Committee (RCC) will oversee
the operation of the radiation protection program (Annex F)

b.  Radiation Protection Officer. The Radiation Protection Officer (RPO) will manage the
radiation protection program (Annex F) for the Head of the Department of Physics.

¢ Instructors using ionizing radiation sources. Radiation safety of cadets, instructors, and
others at in the Departiment of Physics is primarily the responsibility of the instructor using the
radiation source (paragraph 68, NCRP Report No. 32). This person will consult with the RPO as
necessary 10 insure safety of all personnel and compliance with all Federal and DA radiation
protection requirements  The safety procedures for each experiment in the Department of Physics
which uses a radioactive source, and the responsibilities of the supervising instructor are detailed
in Annex |

3. Exceptions. Exceptionsto the Department of Physics Radiation Protection SOP may be
granted on a case-by-case basis by the RPO provided that such exceptions do not endanger
personnel or property and do not violate Federal or DA regulations, NRC license conditions, or
DA radiation authorization conditions. The RPO will document the exception granted and it will
be reviewed by the RCC at its next meeting

4  Specific instructions. Specific radiation protection instructions about the use of the larger
radioactive sources and ionizing-radiation producing devices in the Department of Physics are in
Annex | to this section of the Department of Physics SOP

5 Reporting of defects and non-compliance. All alleged defects and items of non-
compliance involving radiation will be reported to the RPO  The RPO will begin an investigation
within one duty day after the report and take immediate corrective action if warranted. The RPO
will report the defect or item of non-compliance, along with an evaluation and recommendation to
the RCC, upon termination of the investigation If the RCC finds that the defect or item of non-
compliance exists or existed and constitutes a significant hazard, the Chairman of the RCC and
the RPO will make the appropriate notifications in accordance with 10 CFR 21 and

10CFR20 2202




6 List of annexes.

a Annex A Licensed Ra'inactive Material
(1) Appendix 1 Byp:oduct Matenal License
(2) Appendix 2. Subcritical Assembly License

b Annex B Purposes for Which Licensed Materiai Will Be Used
(1) Appendix 1. Byproduct Material License
(2) Appendix 2. Subcritical Assembly License

¢ Annex C: Training and Experience of Individua's Responsible for Radiation Safety
Program
(1) Appendix 1° David J. Frenier (authorized user)
(2) Appendix 2: Thomas J. Rosener (alternate RPO/authorized user)
(3) Appendix 3. Alan M. Daus (RPO)
(4) Appendix 4 Brian E. Moretti (authorized user)

d Annex D' Training for Individuals Working in or Frequenting Restricted Areas

e. Annex E' Facilities and Equipment
(1) Appendix 1: Description of Facilities
(2) Appendix 2. Survey of Instruments
(3) Appendix 3. Personnel Dosimetry

f  Annex F. Radiation Safety Program
(1) Appendix 1: Radiation Control Committee
(2) Appendix 2. Radiation Protection Officer
(3) Appendix 3. Leak Tests
(4) Appendix 4. General Instructions for the Safe Use of Radioactive Sources
(5) Appendix 5: Ordering and Receiving
(6) Appendix 6 Opening Packages
(7) Apperdix 7. Area Survey Procedures
(8) Appendix 8 Neutron Monitoring

g Annex G Waste Management

h  Annex H References

i Annex | Radiation protection instructions for use of the Subcritical Facility and Neutron
Howitzer




ANNEX A: Licensed Radioactive Matenal

I Appendix 1: Byproduct Material License (BML 31-02102-02).

Element & Mass No. Physical Form Max Amount

Plutonium 239 ; Sealed solid neutron 80 grams total in 5 sealed

I sources (Monsanto) contamers. 1000 mCi each




-

Appendix 2: Suberitical Assembly License (SUD-311)

Element & Mass No.

Physical Form

Max Amount

Natural uranium metal

Cylindrical hollow slug
clad with aluminum

2500 kg




ANNEX B: Purposes For Which Licensed Material Will Be Used

I Appendix I: Byproduct Material License (BML 31-02102-02).

Plutonium 239 Used in conjunction with a
subcritical assembly

2 Appendix 2: Subcritical Assembly License (SUD-311)

Natural uranium (2500 kg maximum) and five each, one curie plutonium-beryllium neutron
sources (authorized under a separate byproduct material license with the NRC), are submerged in
a light water subcritical assembly manufactured by Universal Nuclear Corporation. This assembly

is used for instructional purposes. The maximum measured exposure rate around the surface of
the subcritical assembly is 1 60 mR/hr for gamma and 0 5 mrem/hr (25 cpm) for neutrons



ANNEX C: Traming and Experience of Individuals Responsible for Radiation
Safety Program



1. Appendix 1: DAVID J. FRENIER

a Education
B S 1in physics from United States Miluary Academy. West Point. New York. 1975
MS. in engineering physics from University of Virginia, Charlottesville. Virginia, 1986

b Training Training and expenence at the Department of Physics. Umited States Militan
Academy was conducted under the supenvision of LTC Alfred Costantine. Radiation Protection Officer, and MAJ
Scott Tousely, authorized user of the department NRC license

Category A' Principles and Practice of Radiation Protection

Category B: Radioactivity Measurement Standardization and Monitoring

Category C. Mathematics and Calculations Basic 10 the Use and Measurement
of Radioactivi’y

Category D' Biological Effects of Radiation

Category E- Radioactive Waste Disposal

CATEGORY LOCATION OF TRAINING DATE DURATION TYPE OF TRAINING

ABCD Depariment of Physics, United 120 hrs Classes
States Military Academy, West
Point, NY

ABCD Department of Nuclear 1984 - 1986 Classes/Laboratory
Engineering & Enginecring Experience
Physics, University of Virginia.
VA

ABCD Department of Physics, United 1986 - 1989 On the job
States Military Academy, West Jul 93 - present
Point. NY

AB.CD U.S. Army NBC Defense School 40 hrs Classes

(1977)

ABCDE Department of Physics, United Jul 93 - present On the job
States Military Academy, West
Point, NY




¢ Experience with Isotopes

ISOTOPE MAXIMUM ACTIVITY DURATION OF EXPERIENCE  TYPE OF EXPERIENCE

Atomic No.s 10 mCy Jun 86 - May X9 Sealed Sources

1-91 May 93 - present

Ni-63 15 mCi Jun 86 - May 89 Gas Chromatograph
May 93 - present

Ra-226 1.0 uCi Jun 86 - May 89 Reference source
May 93 - present

Th-230 General licensed quantity Jun 86 - May 89 Reference source
May 93 - present

Uranium 2500 kg Jun 86 - May 89 Light Water Moderated
May 93 - present Subcritical Assembly

Am-241 50 mCi Jun 86 - May 89 Sealed Source
May 93 - present

Pu-239 80 g Jun 86 - May 89 Scaled neutron source
May 93 - present

Cs-137 50 mCi Jun 86 - May 89 Sealed Source
May 93 - present

Co-57 12 mCy Jun 86 - May 89

Mav 93 - present

Experimental source




2% Appendix 2: THOMAS J. ROSENER

b

Education.

B § in nuclear engineering from United States Militany Academy. West Point. New York.
1976

M S in nuclear engineening from Rensselaer Polytechnic Institute. Troy, New York, 1985
MB A from C W Post (Long Island University), 1988

M S n engincering physics from Rensselacr Polviechnic Institute. Troy. New York, 1991
Ph D in nuclear engineering and science from Rensselaer Polviechnic Institute, Troy,
New York, 1992

Training. Training and experience at the Department of Physics. United States Military

Academy was conducted under the supervision of MAJ Debra Schnelle. Radiation Protection Officer. and MAJ
James Petrosky, authonzed user of the department NRC license

Category A' Principles and Practice of Radiation Protection
Category B Radioactivity Measurement Standardization and Monitoring
Category C° Mathematics and Calculauons Basic 1o the Use and Measurement

of Radioactivity

Category D' Biological Effects of Radiation
Category E. Radioactive Waste Disposal

CATEGORY LOCATION OF TRAINING DATE DURATION TYPE OF TRAINING

ABCD Department of Physics, United States 120 hrs Classes
Military Academy, West Point, NY 1972 -1976

ABCD U S Army NBC Defense School. 40 hrs Classes
Fort Sill, OK (1977)

ABCDE Department of Nuclear Engineering 1983 - 1985 Classes/Laboratory
& Engineering Physics, Rensselaer 1989 - 1992 Expenence
Polviechnic Institute, Trov, NY

ABCDE Department of Physics, United States 1985 - 1988 On the job
Military Academy, West Point, NY Aug 95 - present



¢ xperience with Isot
ISOTOPE MAXIMUM ACTIVITY DURATION OF EXPERIENCE  TYPE OF EXPERIENCE
Atomic Nos 10 mCy Aug 83 - May 85 Sealed Sources
1-91 Aug 89 - Jul 92
Cs-137 3 Ci source Jan 83 -May 83 Scaled Source
Uranium 1800 kg (commercial grade  Jan 91 - May 91 Light Water Moderated
fuel) Critical Facility at RP]
Atomic No.s 10 mCy Jul 85 - Jun 88 Sealed Sources
1-91 Aug 95 - present
Ni-63 15 mCi Jul 85 - Jun 88 Gas Chromatograph
Aug 95 - present
Ra-226 10 uCi Jul 85 - Jun 88 Reference source
Aug 95 - present
Th-230 General licensed quantity Jul 85 - Jun 88 Reference source
Aug 95 - present
Uraniuzm 2500 kg Jul 8% - Jun 88 Light Water Moderated
Aug 95 - present Subcritical Assembly
Am-241 50 mCi Jul 85 - Jun 88 Sealed Source
Aug 95 - present
Pu-239 80g Jul 85 - Jun 88 Sealed neutron source
Aug 95 - present
Cs-137 50 mCi Jul 85 - Jun 88 Sealed Source
Aug 95 - present
Co-57 12 mCi Jul 85 - Jun 88 Experimmental source

Aug 95 - present

1G




3 Appendix 3: ALAN M. DAUS

a Education.
B A in physics fre.n Ripen College. Ripon, Wisconsin, 1986
M S in medical physics from University of Oklahoma, Oklahoma City, Oklahoma, 1995

b Training. Training and experience at the Department of Physics, United States Military
Academy was conducted under the supervision of MAJ Debra Schnelle, Radiation Protection Officer, and MAJ
James Petrosky, authorized user of the department NRC heense. Training and expenience at the University of
Oklahoma, Oklahoma under the supervision of Doctors John R Prince and Sasha Mohapatra

Category A Principles and Practice of Radiation Protection

Category B: Radioactivity Measurement Standardization and Monitoring

Category C. Mathematics and Calculatons Basic 10 the Use and Measurement
of Radioacuvity

Category D. Biological Effects of Radiation

Category E: Radioactive Waste Disposal

CATEGORY LOCATION OF TRAINING DATE DURATION TYPE OF TRAINING
ABCD Department of Physics, United 120 hrs Classes
States Military Academy, West
Point, NY
ABCDE Department of Radiology , 1993 - 1995 Classes/Laboratory
University of Oklahoma, OK Experience
ABCD US. Army NBC Defense School 40 hrs Classes
(1987)
ABCDE Department of Physics, United Jul 93 - present On the job
States Military Academy, West
Point, NY




C

Experience with Isotopes

ISOTOPE

MAXIMUM ACTIVITY

DURATION OF EXPERIENCE  TYPE OF EXPERIENCE

Atomic No.s
1-91

Ni-63
Ra-226
Th-230
Uranium

Am-241
Pu-239
Cs-137

Co-57
Te-99m

10 mCi

15 mCi
1.0 uCi
General licensed quantity
2500 kg

50 mCi
80 g
50 mCi

12 mCi
100 mCh

Jul 95 - present

Jul 95 - present
Jul 95 - present
Jul 95 - present
Jul 95 - present

Jul 95 - present
Jul 95 - present
Jul 95 - present

Jul 95 - present
lay 94-Mav 95

Sealed Sources

Gas Chromatograph
Reference source
Reference source

Light Water Moderated
Subcnitical Assembly
Sealed Source

Sealed neutron source
Sealed Source

Experimental source
Experimental source

o




3, Appendix 4: BRIAN E. MORETTI

3 Education,
B S in physics from United States Military Academy, West Point. New York, 1976
ME in engineering physics from Umiversity of Virginia, Charlottesville, Virginia, 1984

Ph D. in Nuclear Engineering and Science from Rensselaer Polyvtechnic Institute, Trov. New
York

b [raining Training and expenence at the Department of Physics, United States Military
Academy was conducted under the supervision of COL Robert Cherry. Radiation Protection Officer and authorized
user of the department NRC license

Category A' Principles and Practice of Radiation Protection

Category B- Radioactivity Measurement Standardization and Monitoring

Category C: Mathematics and Calculations Basic to the Use and Measurement
of Radioactivity

Category D' Biological Effects of Radiation

Category E- Radioactive Waste Disposal

CATEGORY LOCATION OF TRAINING DATE/DURATION TYPE OF TRANING

ABCD Department of Physics, United 60 hrs Classes
States Military Academy, West
Point, NY

ABCD Department of Nuciear 1982 - 1984 Classes/Laboratory
Engineering & Engineering Experience
Physics, University of Virginia.
VA

ABCD Department of Physics, United 1984 - 1987 On the job
States Military Academy, West
Point, NY

AB.CDE Department of Nuclear Jul 93 - present Classes/Laboratory
Engineering, Rensselaer Experience
Polvtechnic Institute, NY

13



¢ Expenience with Isotopes

ISOTOPE MAXIMUM ACTIVITY DURATION OF EXPERIENCE  TYPE OF EXPERIENCE

Atomic No.s 10 mCh Jun 84 - May 87 Sealed Sources

I\:)—(‘»s 15 mC Jun 84 - May 87 Gas Chromatograph

Ra-226 1 0uCh Jun 84 - May 87 Reference source

Th-230 General licensed quantity Jun 84 - May 87 Reference source

Uranium 2500 kg Jun 84 - May 87 Light Water Moderated
Subcritical Assembly

Am-241 50 mCy Jun 84 - Mav 87 Sealed Source

Pu-239 RO g Jun 84 - May 87 Sealed neutron source

Cs-137 50 mCi Jun 84 - May 87 Sealed Source

Co-87 12mCi Jun 84 - May & Experimenial source

14




ANNEX D: TRAINING PROGRAM

Radiation protection training responsibilities are shared by the RPO and instructors using
radioactive matenal

1. The RPO (or an authorized user) will train all rag.ation workers and distribute

appropriate handouts during the training Both the training and the receipt of the handouts will be

documented
(a) Frequency of training Radiation workers will be properly instructed:

(1) Before assuming duties with, or in the vicinity of, radioactive matcrial or
radiation-producing devices.

(2) During annual refresher training

(3) Whenever there is a sigmificant change in duties, regulations, or conditions of
NRC licenses or DA radiation authorizations.

(b) The training will meet the guidelines outlined in NRC Regulatory Guide 8 29,
“Instruction Concerning Risks From Occupational Radiation Exposure” in addition to the
following topics

(1) All conditions of licenses and radiation authorizations pertinent to radiation
protection

(2) Notice of arezs where radioactive material or radiation producing devices are
used or stored

(3) Potential hazards associated with radioactive material and
radiation-producing devices

(4) Radiation protection procedures appropriate to their respective duties, as
outlined in Annex F.

(5) Pertinent Federal, DA, and Department of Physics regulations
(6) Obligation to report unsafe conditions to the RPO

(7) Appropnate response to emergencies or unsafe conditions

(8) Right to be informed of radiation exposures

(9) Procedures to follow in event of pregnancy



(10) Locations where notices, pertinent regulations, licenses, and radiation

authorizations (including conditions, applications, and related correspondence) are posted or are
available

(11) Right to communicate directly with the NRC concerning safety concerns (as
outhined in NRC Form 3)

2. The RPO or an authorized user will escort ancillary personnel (for example, building
custodians and maintenance personnel) whose duties may require them to work in B17 or BH100
If such an escort is impractical, then the RPO or an authorized user will brief the personnel
concerning the rad.ation hazards in the area and appropriate precautions and this training will be
documented BH100 will not be considered a radiation area when neither the Mossbauer or
Compton sources are present

3 Pregnant women will receive additional training and counseling, in accordance with
NRC Reg Guide 8 13, “Instruction Concerning Prenatal Radiation Exposure ™ This counseling
will also be documented Dosimetry requirements for pregnant women are addressed in Annex E



ANNEX E: FACILITIES AND EQUIPMENT

I, Appendix 1: Description of facilities. /Subpart 1: Storage & Control of Licensed
Material]

a Location of Matenials. /20./507: Security of Stored Material and 20.1802: Control of
Material Not in Storagei

(1) The primary use and storage site, Room B17, Bartlett Hall, is a basement laboratory
room surrounded by hallways and two adjacent office areas Diagrams of the room with gamma
and neutron dose ra.es annotated are attached (Figures 1a and 1b)

Access 10 the eastern end of Rm B17 is controlled by the RPO and the authorized users on
the license  The subcritical assembly (described below) is iocated in the eastern area as is the
neutron howitzer (described below) containing the PuBe neutron sources and the lead lined
storage vault for the department’s sealed sources. The remainder of the room is used for a
classroom only for students who are participating in experiments that use the neutron howitzer or
subcritical assembly If the subcritical assembly is operating and is to be left unattended by the
authorized user (for material activation purposes), then the room is secured with an additional
locked grating to which only the RPO and the authorized users have keys

(2) Fuel slugs that are not in use are stored in the original shipping crate inside the
controlled access area A lock has been placed on the crate and only the RPO and authorized
users have access to the key

b Description of Materials.

(1) The subcritical assembly was manufactured by the Universal Nuclear Corporation
of New York. It contains approximately 2400 kg of natural uranium fuel and uses light water as a
moderator Its effective multiplication is 0 86 + 0 0]

(2) The neutron howitzer was manufactured by the Nuclear Chicago Corporation
(Model NH 3) It uses paraffin as a moderating medium and 1s cadmium shielded The access lid
is key locked and the entire howitzer is secured by chain to a bolt in the floor
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2. Appendix 2: Survey Instruments.

a.  Radiation Detection Instrumentation

(1) Survey Meters An appropriate number of the following types of instiuments will be
available in order to meet classroom needs and perform health and safety area surveys

TYPE MAKE MODEL  RADIATION  SENSITIVITY NUMBER
DETECTED RANGE AVAILABLE
GM Eberline E-140 beta, gamma 0.01-50 mR/hr 6
lon Victoreen 450 alpha, beta, 0 01-50 mR/hr 2
Chamber gamma, x-17y
lon Victoreen  Thyac 111 beta, gamma 0 01-20 mR/hr ]
Chamber

(2) Scalers (used for evaluating leak tests) An appropriate number of the following

types of instruments will be available in order to meet classroom needs and perform health and
safety area surveys

TYPE MAKE MODEL RADIATION  SENSITIVITY/ NUMBER
DETECTED EFFICIENCY  AVAILABLE
GM Eberline PRSI alpha, beta 0 01-100 mR/hr 2
w/HP210
probe
lon Eberline ESP-1 w/ alpha, beta 14% Pu/ 1
Chamber AC-3 probe 22% Cs-137
Ion Eberline ESP-2 alpha, beta 14% Puw/ 2
Chamber w/AC-3 22% Cs-137
probe
lon Eberline ESP-2 alpha, beta, 19% Pu/
Chamber w/ABP-100 gamma 1650
probe cpm/mR‘hr




(3) Neutron Monitors. An appropnate number of the following types of instruments
will be available in order to meet :lassroom needs and perform health and safety area surveys

TYPE MAKE MODEL  RADIATION DETECTION NUMBER
DETECTED RANGE AVAILABLE
9" Poly Eberline RM16 neutron 0 5-10* mrem/hr ]
w/NRD1
9" Poly Ludlum 177-50 neutron 10-10° cpm 3
NRD-1

b. Calibration. [Subpart F: Surveys and Monitoring; 20.1501: General] All survey
instruments will be calibrated annually. In order to meet U 'S Army guidelines (Army Technical
Bulletin 43-180), survey meters will be calibrated quarterly when possible; at the U S. Army
TMDE Support Center in Tobyhanna {address AMXTM-GA-T, Bldg 12, 11 Middleway Road,
Tobyhanna, PA 18466-5104} for the beta-gamma survey meters and at the U S Army TMDE
Activity at Redstone Arsenal {addresss AMXTM-SS, Bldg 5435, Redstone Arsenal, AL 35895-
5400} for the neutron monitors A two point calibration on each scale of the instrument is
performed with the points located at approximately 1/3 and 2/3 or full scale. An instrument is
considered properly calibrated when the instrument readings are within 10% of the known value
at each point checked The beta-gamma calibrations are conducted using a Co-60 source



3 Appendix 3: Personnel Dosimetry Program. Persons designated as radiation workers by
the RPO wear thermoluminescent dosimeters (TLDs) provided by the U S Army lonizing
Radiation Dosimetry Center at Redstone Arsenal, Alabama This dosimetry service is accredited
by the National Voluntary Laboratory Accreditation Program (NVLAP). The dosimeters are
exchanged on a quarterly basis and the RPO must approve all dosimeter storage locations [DA

PAM 40-18, 3-4 ()] All individuals are charged 1o ensure that all personnel exposures are kept
as low as reasonably achievable

The following guidelines for the remainder of this annex are for internal use only and are not
to be considered as NRC license conditions.

(a) Dose Limits. [Subpart C: Occupational Dose Limits]

(1) Annual dose limits. /20./201, 20.1301: Occupational Dose Limits]

ANNUAL DOSE LIMITS (mrem)

. 50000
S 40000 1
E 30000 1
20000 1

g 10000 100 500
0

Public Pregnant Radiation Eye Organ
Radiation  Worker
Vorker

(2)  Investigational dose limits. For a Level I investigation, an inquiry into the
possible causes of the overexposure and ways of preventing a reoccurrence will be conducted and
presented to the RCC. For a Level Il investigation, if a cause for the overexposure is determined,
then the RCC will discuss the means of preventing that cause from causing another overexposure,
if no cause is determined, then the individual concerned will be monitored on a monthly basis until
the RCC is satisfied that another overexposure is not likely to occur

INVESTIGATIONAL LEVELL LEVEL 11 OTSG OT1sSG
ALARA {qin) ALARA (qtr) {qtr) {monthly)
200 400 1250 400

(b) Dosimetry Records. The RPO will be designated in writing as the personnel dosimetry
custodian. [AR 40-14, 6-1]

(1) DDForm 1952 The DD Form 1952 documents previous exposure history,
required training provided to radiation occupational workers, and the tvpe of dosimetry provided
to the occupationally-exposed individual [AR 40-14, 6-2] In addition, the RPO should enter,
date, and initial the following statement in the remarks section “Individual has received
instruction on potential hazards associated with use of or potential exposure to radiation from ---

)



----------- --. The potential risk associated with exposure is such that dosimetry/bicassay® is/is
not* required " (*Line out incorrect response) The individual will then initial the statement as
well [AR 40-14, B-2 (b) (6)]

(2) Automated Dosimetry Record (ADR). The RPO will review the consolidated

report of exposure histories for all individuals on the dosimetry program each quarter The RPO

will sign each individual fourth quarter exposure history report and retain them permanently in
the files [DA PAM 40-18, 4-3(b)(3)]

(¢) Notification of Exposures.

(1) Prior Exposures /20.2/04c3: Determination of Prior Occupational Dose] The
RPO will request a record of prior exposure history from each civilian employer identified by the
individual on DD Form 1952 If after 6 months from the date of the written request to the civilian
employer no reply is received, the RPO shall assume for the purposes of administrative controls
for the current year that the allowable dose limit for the individual is reduced by 1 25 rems for
each quarter for which records were unavailable and the individual was engaged in activities that
could have resulted in occupational radiation exposure. The DD Form 1952 (in the “Do Not
Write In This Space” area) will be annotated with the date of each request [AR 40-14, B-2 (b)].

(2) Concurrent Exposures. [20.2106: Recording of ‘ndividual Monitoring Results)
Any military or civilian occupationally exposed individual will provide copies of off-duty or
concurrent radiation exposure dose records to the RPO. The RPO will forward the records of
these doses to AIRDC for inclusion into the individual’s lifetime dosimetry records. [DA PAM
40-18, 3-4(g)]

(3) Annual Notification. //9.13: Notificanons & Reports to Individuals] The RPO
shall provide each individual who required monitoring with a written, annual report of their
occupational dose. This report shall include

(a)  the name of the activity at which the individual was provided personnel
dosimetry

(b) the name and social security number of the individual
(c)  theindividual’s exposure information

(d) and the following statement “This report is furnished to you under the
provisions of the Nuclear Regulatory Commission regulation 10 CFR 19 or Department of Labor
regulation (29 CFR 1910). You should preserve this report for further reference ™ [10 CFR 19,
AR 40-14, 6-6(a)] The RPO will meet this requirement by attaching to a letter containing the
statement above in paragraph (4) a copy of the NRC Form 5 sent by AIRDC each year This
letter will also contain the address and phone number for the Army lonizing Radiation Dosimetry
Center so that individuals can contact the dosimetry center for more infermation. The RPO will
sign and date each copy of the NRC Form §



(4) Termunation Notification The RPO will attempt to collect forwarding or
permanent addresses for each individual who is designated as an occupational worker. When that
individual leaves the Department of Physics, the RPO will provide a written dose report within 30
days of when the dose for the final wearing period is determined The report will contain the
following statement “This report is furnished 1o you under the provisions of the Nuclear
Regulatory Commission regulation (10 CFR 19) or Department of Labor regulation (29 CFR
1910). You should preserve this report for further reference” [DA PAM 40-18 4-6] Attached
to the report will be the individual’s complete exposure history while working in the Department
of Physics in the form of the individual ADR or NRC Form $, signed and dated by the RPO. The
RPO will also provide the address and phone number for the Army lonizing Radiation Dosimetry
Center so that individuals can contact the dosimetry center for more information

(d) Pregnant Women. The RPO must inform females occupationally exposed to
ionizing radiation of the different exposure limits during pregnancy. A formal declaration of
pregnancy, however, is the prerogative of each pregnant female and the RPO must not in any way
intimidate or coerce a pregnant woman occupationally exposed to ionizing radiation to declare her
pregnancy. The lower exposure limits do not apply until the woman has declared her pregnancy
in writing Such a written declaration shall be made on an SF 600 (Health Record - Chronological
Record of Medical Care) and placed in the woman'’s health record The woman shall complete,

date, and sign the following SF 600 entry and provide a copy to the RPO [DA PAM 40-18,2-
2¢(4)(b)]

“I hereby make notification that | am occupationally exposed to radiation in the course of
my normal job duties, and that | am now pregnant My estimated date of conception is (date) 1
understand that by declaring my pregnancy, my occupational exposure to ionizing radiation will
be controlled as prescribed in DA PAM 40-18/DLAI 10003 ™

The RPO must provide instructions (and a copy of the appendix to the proprosed revision
3 to NRC Regulatory Guide 8 13) regarding the prenatal exposure risks and concerns to the
developing embryo or fetus to females occupationally exposed to radiation. As soon as an
occupationally exposed female declares her pregnancy in writing to the RPO, the RPO must
provide monthly dosimetry throughout the duration of the pregnancy. [DA PAM 40-18, 2-2(¢)




ANNEX F: RADIATION SAFETY PROGRAM

I Appendix 1: Radiation Control Committee (RCC). Membership by name will be
designated by a Department of Physics memorandum and will consist of, as a minimum, the Head
of the Department (Chairman), a permanent associate professor, the radiation protection officer
(Recorder), the assistant radiation protection officer, the Budget and Operations Officer, all
authorized users, the linear accelerator operator, a representative from the Department of
Chemistry Radiation Protection Program, and the Safety Officer The RCC will

(a) Meet at the call of the Chairman but at least once a year
(b) Oversee operation of the radiation protection program

(¢} Review proposals for the use of ionizing radiation sources



2. Appendix 2: Radiation Protection Officer (RPO) The RPO and an assistant RPO will be
designated by a Department of Physics memorandum The principle duties of the RPO are listed
below; a list of the recurring duties of the RPO are contained within the annual program review
document

(a) Advise Department of Physics personnel on matters pertaining to ionizing radiation
protection

(b) Post and maintain notices required by 10 CFR, Parts 19 and 21
(¢) Operate the Department of Physics personnel dosimetry system, maintain dosimetry
badge storage areas in vicinity of radiation Jocations, and maintain personnel dosimetry records in

accordance with AR 40-14 and DA PAM 40-18

(d) Arrange for the procurement of radioactive material as required and insure that NRC-
license and DA-radiation- authorization activity limits are not exceeded

(e) Arrange for the disposal of radioactive material as necessary and in accordance with AR
385-11

(f) Submit applications for changes to and renewals of NRC licenses and DA radiation
authorizations as necessary

(g) Provide training required by 10 CFR 19, 10 CFR 20, and 29 CFR 1910.96. Provide
counseling IAW NRC Regulatory Guide 8 13 to radiation workers who become pregant

(h) Maintain a library of radiation protection refers . »yhich includes current copies of all
of the references named in ANNEX F to this section ~ *ne SOP  (Current copies of 10 CFR and
29 CFR are maintained in the USMA Library on micros

(i) Maintain accountability of all Department of Physics ionizing radiation sources

(J)) Maintain radiation protection files in accordance with AR 25-400-2

(k) Conduct a program review of the radiation safety program at least annually, and jointly
with an incoming RPO, wheneve: possible



3 Appendix 3: Leak Tests.

a  General Guidelines. (/0 CFR 33 39: Requirements for possession of sealed sources and
brachytherapy sources) Leak tests are required for sealed sources containing more than 100
microcuries of beta-gamma emitting material, except tritium, or more than 10 microcuries of
alpha-emitting material Leak tests are not required if the radioactive material has a half-life
shorter than 30 days or 1s a gas. Leak tests are not required for sources placed in storage by the
RPO, but such sources will be leak tested immediately upon removal from storage, as necessary

(1) Leak tests, when required. will be performed at six-month intervals, except that
sources specifically designed to emit alpha radiation will be tested at three-month intervals

(2) 1f a source requining leak testing is supplied with a certificate from the vendor
indicating that a leak test has been done within six months (three months for specifically designed
alpha-emitting sources), the source need not be retested until six months (three months for alpha-
emitting sources) after the date of the last test and may be issued for immediate use

(3) 1f no documentary evidence is available to show that a given source has been leak
tested within six months (three months for alpha-emitting sources), the source will not be issued
until it has been leak tested and the results evaluated

(4) The minimum detectable activity for each leak counting and analysis procedures test
will be less than 0 003 microcune

(5) Sealed sources will be considered contaminated if a leak test removes 0 005
microcurie or more of radioactive material, except for radium sources For radium sources,
leakage of radon gas in excess of 0.00]1 microcurie in 24 hours is considered excessive (the
Department of Physics currently possesses no radium sources which require leak testing)

(6) All sealed sources found to be excessively contaminated will be immediately
withdrawn from use by the RPO. who will determine whether or not the source is leaking If it is
leaking, it will be resealed or dispcsed The RPO will also prepare any required reports (see AR
385-11 and 10 CFR 21)

b Evaluation of Counting System Performance. [NCRP Report #58, p 226]

(1) Electronic Adjustment Ensure that the detector-scaler system is properly adjusted
in accordance with the operator's manual

(2) Background Determination Background (B) is defined as the count observed
when measuring a "blank" that simulates. as closely as possible in chemical composition and
physical form, the sample being measured [NCRP, p. 249]

(a) Select a blank wipe sample and position it relative to the detector so that the
geometry (distance and orientation) can be readily reproduced with other samples



(b) Assay (count) the blank sample The time of background counting or the
counting interval (T) should be the same as that used for counting samples

(¢) Record background count (B) and time interval (T)

(3) Decision Limit. Determine the counting limit (Cp), the net number of counts (total
minus background) for reaching a decision that activity has been detected, where

Cp, =2.324B.

NOTE For this value, the probability of false detection (claiming there is a signal where there is
none) is approximately 5% [NCRP, p. 309]

(4) Counting Efficiency A determination and calibration of the system's ability to
detect known quantities of radioactive materials should be performed

(a) Select a check source with a spectrum or emission similar to the isotope of
interest in the source being leak- tested. The source activity should be Jess than 100 nanocuries

and be certified by the supplier.

(b) Assay (count) the check source using the same geometry between the source
and detector as that used in the background determination step above

(¢) Determine a calibration factor (k), such that:

x=Ac/{(CC-B)/T}.where

A, = Activity of calibration source [nCi]
C = Calibration source count by scaler [counts]
B = Background counts [counts)
T = Counting interval [min]

¢ Wipe Sample Assay.

(1) Prepare a separate wipe sample for each source. Be sure to number or label the
samples for identification.

(2) Assay (count) the wipe sample using the same time interval and geometry between
sample and detector as that used in the calibration step above.

(a) Record the observed sample count (Cg)

(b) If the net sample count (Cg - B) is less than the counting limit (C), then the
activity on the wipe sample is recorded as less than the activity at the decision limit (Ap)
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4 Appendix 4: General Instructions for Safe Use of Radioactive Sources. Only the RPO,
alternate RPO or an authorized user will handle the PuBe experimental sources Only the RPO,
alternate RPO, or an authorized user may issue sealed sources to instructors The issue of
radioactive sources from the radioactive materials vault. or the transfer of the PuBe sources from
the neutron howitzer will be documented Sealed sources less than 10 uCi may be handled
directly Unsealed sources less than 10 uCi may be handled if careful to avoid touching the
radioactive material Use tongs or other devices for sealed or unsealed sources greater than 10
uCi. Never handle directly Specific radiation protection instructions about the use of the larger
radioactive sources and iunizing radiation sources are in Annex |




5 Appendix 5: Ordering and Receiving. [20./906. Procedures for Receving and Opening
Packages] The RPO will approve any request for radioactive material to ensure that the material
does not exceed NRC license limits  The RPO will be notified as soon as possible of the receipt
of a labeled radioactive material package



6 Appendix 6: Opening Packages. Special requirements will be followed for packages
containing quantities of radioactive material in excess of the type A quantity limits as specified in
10 CFR 20 1906 or for packages which are crushed. wet, or damaged These quantity limits can
be found in Appendix A of 10 CFR 71 The RPO or an authorized user will conduct the
inspect.on and opening of all incoming radioactive matenial packages

a  All Packages For all packages, the following procedures for opening packages will be
carried out

(1) Put on disposable gloves to prevent hand contamination

(2) Visually inspect package for any sign of damage (for example, wetness, crushing)
If damage is noted, the package must be surveved in accordance with paragraph (b) below

(3) Measure the exposure rate at 3 feet from the package surface and record. If the
exposure rate is greater than 10 milliroentgens per hour, stop pro~edure and perform the
notifications required by 10 CFR 20 1906, as appropniate

(4) Measure the package surface exposure rate and record. If the exposure rate is
greater than 200 milliroentgens per hour, stop procedure and perform the notifications required by
10 CFR 20.1906, as appropriate

(5) Open the package with the following precautionary steps

{a) Open the outer package (following manufacturer's directions, if supplied) and
remove packing slip

(b) Open inner package and verify that contents agree with those on the packing
shp. Compare requisition, packing slip, and labels

(c) Check integrity of final source container (that is, inspect for breakage of seals,
loss of liquid, and discoloration of packaging matenal)

(d) Check that the shipment does not exceed possession limits

(6) Document receipt of package and results of inspection  The documentation will
contain, as a minimum, the date, name of person performing the survey, quantity and type of
radioactive material, purchase order number of the item, condition of package, radiation units of
the label, and measured radiation levels

b Packages Exceeding Type A Quantity Limits  Surveys shall be performed on all
incoming packages not exempt from the provisions of 10 CFR 20 1906 within 3 hours of the
package's arrival.  Written records of such surveys shall be maintained by the RPO and will
contain, as a minimum, the date, name of person performing the survey, quantity and type of
radioactive material, purchase order number of the item, condition of package, radiation units of
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the label, measured radiation levels, wipe test results, survey results of packing materials, and
disposition of package after inspection In addition to the steps described in paragraph (1) above,
the person inspecting the package will do the following

(1) Wipe the external surface of the final source container and remove the wipe to a
low background area Assay the wipe and record the amount of removable activity If the
removable activity 15 in excess of 0 01 microcurie per 100 square centimeters the RPO will
perform notifications required by 10 CFR 20 1906, as appropriate

(2) Monitor the packing material, disposable gloves, and packages for contamination,
as appropriate, before discarding

(a) Treat any contaminated matenal as radioactive waste

(b) If the packing material is not contaminated, obliterate radiation labels before
discarding in regular trash



7. Appendix 7: Area Survey Procedures. [Supart F: Survey and Monitoring; 20.1501
General] Room B17 of Bartlett Hall and any other area where significant amounts of radioactive
material are used or stored will be surveyed monthly by the RPO  This survey will consist of a
measu ‘ement of radiation levels with a survey meter sufficiently sensitive to detect an exposure
rate of 0 1 milliroentgen per hour. A record will be kept of all survey results, including negative
results The record will include

a  Location of the survey, date of the survey, and identification of equipment used,
including the serial number, calibration date. and calibration expiration date

b Name of the person doing the survey

¢ Drawing of the area surveyed, identifying relevant features such as active storage areas
of radioactive material

d  Measured exposure rates, keyed to location on the drawing (point out rates that require
corrective action)

e Corrective action taken in the case of excessive exposure rates, reduced exposure rates
after corrective action, and any appropriate comments
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8 Appendix 8: Neutron Monitoring. The area around the subcritical assembly will be
continuously monitored by neutron monitoring instruments In addition, the responsiveness of the
neutron momtors will be checked during leak test procedures




ANNEX G: WASTE MANAGEMENT

Any radioactive matenal to be disposed of will be sent back to the onginal manufacturer
(after coordination) or disposed of in accordance with AR 385-11 “Jonizing Radiation Protection”
in coordination with Army Chemical and Armament Munitions Command. The Army routinely
lets a contract for the consolidation and disposal of all Army radioactive wastes at an approved
site. Point of contact is. Army Industrial Operations Command, ATTN. AMSIO-DMW, Rock

Island Arsenal, IL 61299-6000, dsn 793-0338 or (309) 782-0338 [Subpart K: Waste Disposal;
20.2001: General Requirements]
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ANNEX H: REFERENCES

AR 25-400-2. The Modern Army Recordkeeping System (MARKS)

AR 40-5, Preventive Medicine, 15 Oct 90

AR 40-14, Occupational lonizing Radiation Personnel Dosimetry, 30 Jun 95

AR 385-11, Ionizing Radiation Protection, | May 1980

TM 3-261, Handling and Disposal of Unwanted Radioactive Material

TB 43-180, Calibration Requirements for the Maintenance of Army Material

USMA Supplement 1 to AR 383-12, Safety Program, 14 Feb 92

Code of Federal Regulations (CFR), Title 10, Energy, "Chapter 1 - Nuclear Regulatory
Commission "

e

f

Part 19, Notices, Instructions and Reports to Workers, Inspections and Investigations
Part 20, Standards for Protection Against Radiation

Part 21, Reporting of Defects and Noncompliance

Part 30, Rules of General Applicability to Domestic Licensing of Byproduct Material
Part 31, General Domestic Licenses for Byproduct Material

Part 40, Domestic Licensing of Source Material

Code of Federal Regulations, Title 29, Labor, Part 1910

10 Nauonal Bureau of Standards Handbook 107 (American National Standard N43 1),
Radiological Safety in the Design and Operation of Particle Accelerators, 1978

1]

US Nuclear Regulatory Commission (NRC) Regulatory Guides

b

C

Number 8 13, Instruction Concerning Prenata! Radiation Exposure
Number 8 29, Instruction Concerning Risks from Occupational Radiation Exposure

Number 10 2, Guidance to Academic Institutions Applying for Specific Byproduct

Material Licenses of Limited Scope
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12. National Council on Radiation Protection and Measurements (NCRP) Reports
a  Number 32, Radiation Protection in Educational Institutions
b Number 38, Protection Against Neutron Radiation

¢ Number 51, Radiation Protection Design Guidelines for 0 1-100 MeV Particle
Accelerator Facilities

d Number 58, A Handbook of Radioactivity Measurements Procedures

e Number 72, Radiation Protection and Measurement for Low Voltage Neutron
Generators

f  Number 91, Recommendations on Limits for Exposure to lonizing Radiation
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ANNEX I
Radiation protection instructions for use of the Subcritical Facility and Neutron
Howitzer

1. Authorization to use. Only the RPO or an authorized user will operate the subcritical
assembly and use the plutonium-beryllium sources

2. Source secunty.

a  None of the natural uranium fuel slugs or PuBe sources will be removed from Bartlett
Hall room B17 without the knowledge and approval of the RPO

b The outside door to room B17 will be locked when no one is present.  When the
neutron sources are outside of the neutron howitzer, both the outside door and the barred door
will be locked when no one is present. Entry to room B17 will be controlled by the RPQO and the
authorized users, one of these individuals will provide necessary access to the room

¢ The plutonium-beryllium sources will be stored in the neutron howitzer when the
subcritical assembly is not being used. The keys to the howitzer will be stored in the radioactive
materials safe.

3. Posting.

a  Whenever the subcritical assembly is operational, a single red and yellow warning rope
will be placed across the entrance to the partitioned subcritical assembly area approximately five
feet above the floor This rope will have an international radiation warning sign hanging from it

b Aninternational radioactive materials warning sign will be placed on the inside of the
entrance to BH17

4  Shielding No carbon or heavy water will used in any fashion in the assembly The authorized
users will insure that an adequate water level 1s maintained in the subcritical assembly at all times

5. Safety Briefing. Personnel will receive a detailed briefing on the requirements of this SOP
during their initial orientation to the equipment. This briefing will be in acdition to the radiation
safety briefing that they will receive in accordance with 10 CFR 19

6. Dosimetry. All personnel entering the cordoned-off subcritical assembly area of room B17
while the subcritical assembly is operational, to include during start-up and shut-down
procedures, will wear their beta-gamma\neutron dosimeters

7. Radiation Exposure Monitoring.

a. The neutron detector must be turned on prior to the removal of any source from the
neutron howitzer The warning levels should be set to 2 mrem/hr (100 cpm) and 10 mrem'hr
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(500cpm) [Neutron REM detector, Model NRD-1 Technical Manuel] The paraffin detector ball
shouid be placed on the table between the subcritical assembly and the adjacent wa'.
approximately one meter from the edge of the subcritical assembly and one meter above the floor
The detector should be checked for proper operation by moving a source near the etector during
loading The subcritical assembly will not be loaded if the detector is non-operational

b When the subcritical assembly is operational, the radiation levels immediately outside the
subcritical assembly vessel must be measured upon entering room B17 A calibrated detector
(either a Victoreen 450 or an Eberline 140) will ve available for this measurement If the radiation
level within one foot of the subcritical assembly exceeds 2 0 mrem/hr (100 cpin) the room must be
vacated immediately and the RPO notified

8  Source Handling. The neutron sources will be handled by the RPO or authorized users

They will be moved using the threaded rods provided for that purpose and deposited into one of
the red capped (hollow) fuel rods. The threaded rod will remain attached to the source while in
the fuel rod so that it may be safely handled during removal Neutron sources will be kept at least
an arms length from the body and will never be touched or otherwise allowed in close proximity
to any part of the body. In addition, no single person will handle/transfer the PuBe sources more
than three times within any given quarter. Every effort will be made to minimize exposure time to
the plutonium-beryllium neutron sources In short, all exposure must be kept as low as
reasonably achievable

¥ Serious Incidents. Should any of the sources be damaged, the measured radiation rates
exceed stated limits, or if there is any reason to believe that a person was abnormally exposed, the
RPO will be contacted immediately
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