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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION l 

475 ALLENDALE'ROAD 
KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

August 17,2004 

Docket No. 03001317 
Control No. 135458 

License No. 08-01 738-02 

Colonel Thomas M. Fitzpatrick, M.C. 
Deputy Commander for Clinical Services 

. . Department of the Army 
Walter Reed Army Medical Center 
6900 Georgia Avenue, N.W. 
Washington, D.C. 20307-5001 

SUBJECT: DEPARTMENT OF THE ARMY, ISSUANCE OF LICENSE AMENDMENT, 
CONTROL NO. 135458 

Dear Colonel Fitzpatrick: 

This refers to your letter received May 24, 2004, requesting renewal of License No. 08-01738- 
02 and consolidation of the authorizations contained on License No. 08-01738-03 into License 
No. 08-01738-02. As I discussed with your Radiation Safety Officer, LTC John Mercier, on 
August 10, 2004, in order to process your request for consolidation of the licenses in a timely 
manner, we elected to separate the request for consolidation from the request for renewal. 
Enclosed with this letter is the consolidated license. Under separate cover you will receive a 
copy of License No. 08-01738-03, which was terminated. Your license renewal has not yet 
been completed. 

If there are any errors or questions, please notify the U.S. Nuclear Regulatory Commission, 
Region I Office, Licensing Assistance Team, (610) 337-5239, so that we can provide 
appropriate corrections and answers. 

An environmental assessment for this action is not required, since this action is categorically 
excluded under 10 CFR 51.22(~)(14). 

. . 

In accordance with 10 CFR 2.390, a copy of this letter will be placed in the NRC Public - 

Document Room and will be accessible from the NRC Web site at http://www.nrc.qov/readinq- 
rm.html. 

Thank you for your cooperation. . 
Sincerely, 

Original signed by James P. Dwyer 
- 

II,ICJ~ i,iai~Uir ~ i r  rtrls record was deleted 
in accordance with tbe Fsleedsaa d l tbU 

James P. Dwyer 
Senior Health Phvsicist 
Nuclear  ater rial; Safety Branch 1 
Division of Nuclear Materials Safety 



T. Fitzpatrick 
Department of the Army 

Enclosure: 
Amendment No. 77 

cc: 
LTC John R. Mercier, Ph.D., Radiation Safety Officer 
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pursuant to the ~ t h m i c  Energy Act of 1954, as amended, the ~ n e &  Reorganization 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 reliance on statements and representations 
heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, 
source, and special nuclear material designated below; to use such material for the purpose(s) and at the place@) designated below; to 
deliver ortransfer 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 conditions 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 the letter received 

May 24,2004 

I. Department of the Army 3. License number 08-01 738-02 is amended in 

F. Carbon 14 F. 2 curies ' 

I. Chromium 51 1. 750 millicuries 

L. Molybdenum 991 L. 23 curies 
Technetium 99m Generators 
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Amendment No. 77 

8. Maximum amount that licensee may 
nuclear material possess at any one time under this 

license 

@ Q. Iodine 125 
3M Company seeds) 

* R. Iodine 125 

1. . 

B S. Cesium 137 

=. T. Cobalt 60 

- ,I-) 7; 8 - 5  

Q W. Nickel 63 W. Sealed iou'i&s dnd foils W. .I curie 

.* X. Iodine 129 X. Sealed sources 

Y. 5 kilograms 

Z. 50 kilograms 
h - 

BB. Americium 241 



U.S. NL-&EAR REGULATORY COMMISSION PAGE 3 of 9 PAGES 

, * :r c, ""-L 6 3 License Number 
.~ - : ?>.. eiv**t% f ;.-.* ?+ .<. ..: <. , c %$ f $ $ 4:-t*> J,-2;z k .  , $ : " r l  ,..j:, ;:..-;. B E 44,: G2 g z &*+$+; 2~e,z &g g +  3 3  .;h ::k A: 2 l.O&O1 738-02xm . $7. + ;;..-\. A?-+ **.,; 

.,.9- :%-$ & 6 *<,+"" <>,"$* .,. L,." ..- .-.-- -" X .,!I\." & -n >*xi, cs -A 
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SUPPLEMENTARY SHEET 030-01 31 7 

Amendment No. 77 

6. Byproduct, source, and/or special 7: Chemical andlor physical.form 8. 'Maximum amount that licensee may 
nuclear material possess at any one time under this 

license 

a-CC. Palladium 103 CC. Sealed sources CC. 3 curies 
C"- -; 

DD. Iridium 192 DD. sealed sources DD.\ 
ej*, ::.';%:* >,.-: ;+ L 

-i. 
2:' '.. " :$ ?.$ !y .%., a-53 

EE. ,,latgd 'a'etal ;- .-,, .$ .* A depleted in , , , y "  <...." ...., ..:,?ST .. . :: 9 
.*I $#;? .:\.+ ;:'.. .,::> 

EE. 400 Kilograms 
Uranium 235 .,".,?> , ... :* 

$ <, '>:.' &%&: ,&: 
.b. x,>,yii!: *5*<.$* 

e o b a l t  60 
6. %>: y- 2*,, 
a;"!&@ FF,$ealed Sources 

d@;+3 
.tr EF. No single source to exceed the g, 

. I,t.," ---r+,e2imaximum activity per source or 
9%; '?; 

pmaximum activity per device 
ds'pecified in the certificate of 
registration issued by the U.S. 
~uc lea r  Regulatory 
~6Jmmission or an Agreement 
State 
ii2.:; 

GG.:No single source to exceed 
.@$ maximum activity per 

1 .gs,ource or maximum activity per 
 device . .. . specified in the 

I 
I a:a.: . ? 

! , . . .~-. +." .%,."'certificate of registration issued 
a :bri< .. - by the U.S. Nucleat; Regulatory 
.. .. 

Commission o r  an Agreement 
State 

e 
'1 

9. Authorized use: 

A. through DD. Medical diagnosis, therapy and research in humans in accordance with any applicable 
Food and Drug Administration (FDA) requirements. Research and development as 
defined in 10 CFR 30.4, including animal studies; instrument calibration; student 
instruction. 

EE. Shielding in linear accelerators. 
FF. and GG. For irradiation of materials in self-shielded irradiator devices that have been registered 

either with the U.S. Nuclear Regulatory Commission under 10 CFR 32.21 0 or with an 
Agreement State and which have been distributed in accordance with a Commission or 
Agreement State specific license authorizing distribution to persons specifically 

?-a .. 4 . ;,A=% j ; ., acb.9rized by a Commissio+pJ g c 4 f r e e ~ ~ t ~ q t a t e  license to receive,.~osse,s.s~ :and use 
2 )< $ $: g 
$-*+$&$ S-J .~  5 ~ ~ ~ f ~ & ~ ~ e v i c e s .  iTs $&#r @ k L ? ' b  & $- ' q h g y  s * %&, &g,r4 -= ;tz LF ij ***A f $>..$' F i z  g g f: *%.,AT:,,G *.-$-$ %.. (2 -, 

8 
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SUPPLEMENTARY SHEET 030-01 31 7 

Amendment No. 77 

CONDITIONS 

10. A. Licensed material in ltems 6.A through 6.EE may be used only at the licensee's facilities located at 
the Walter Reed Army Medical Center, Washington, D. C.; WRAMC Forest Glen Section and Annex, 
Silver Spring, Maryland; U.S. Army Medical Laboratory, WRAMC Department of Pathology, Fort 
Meade, Maryland; Rickman Building, 13 Taft Court, Rockville, Maryland and Gillette Building, 270 
Research Center, 141 3 Researc ,:Poqkv$le, Maryland. 

! "$G, ,;a >. 
-8  " ,$ i, 

B. Licensed material in Items ~ . F F  ay be used br sto~~ed only at the licensee's facilities 
located at Walter Reed Army kedical Center, Washington, f l r ~ k a n d  Walter Reed Army Institute for 
Research, Forest Glen ~ n x e x ,  Silver Spring, Maryland. " ian 

-5 t 4&1 

through 6.EE shall be used the supervision of, individuals 
s M. Fitzpatrick, 

upelvision of, individuals 
15,2001 and have been 

ist, or podiatrist as defined 

Physicians, ,dentists, I in or on humans shall meet 
the training criteria e esignated in writing by the 
licensee's Radiation ~ a f e t y t o  

Individuals designaf rachytherapy shall meet the 
training and experience criteria established in 10 CFR 35.961 ; or be named on a current U.S. 
Nuclear ~egulatory commission or Agreement State license, or a permit issued under a broad scope 
license as a medical physicist; and shall be designated, in ,writing, by-the Radiation Safety 
Committee. In addition, the physicist must meet the recentness of training requiremerit in 10 CFR 
35.972 and have recent, device-specific training and experience for each make and model of 
intravascular brachytherapy device used by the licensee. 

F. The Radiation Safety Officer for this license is Lieutenant colonel John R. Mercier. 

12. In addition'to the possession limits in Item 8, the licensee shall further restrict the possession of licensed 
material at a single location to quantities below the limits specified in 10 CFR 30.72 which require 
consideration of the need for an emergency plan for responding to a release of licensed material. 

13. The licensee is exempted from decommissioning financial assurance requirements for possession of. 
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licensed material in sealed sources in quantities greater than the limits in 10 CFR 30.35(d) for the 
purposes of source changes only. This exemption is granted for no more than 30 days for any one 
source change. 

14. Notwithstanding the requirements of 10 CFR 35.49(a) and (b), 35.1 00, 35.200, 35.300, 35.400 and 
35.500 the licensee may use for any medical use any byproduct material or reagent kit. The licensee 
shall possess and use byproduct material for medicpl;;u~se.ip accordance with the prescriptive and 

q-74 

performance criteria in the other s e c t i 6 n s , o f - l 0 ~ ~ ~  35:Zhjs~does not relieve the licensee from 
**,d " 

complying with applicable U.S. ~~o;dia:s Drug Administration (RQ-hj and other Federal and State 
requirements. y& \L = ,??Q 

*$&$ 
u".* 

+ <p 
*LA-" 

15. A. Detector cells containing a titanium tritide foil or a scandium tritid&oil,shall only be used in 
conjunction with a p$$erly operating temperature control meghani&??which prevents the foil 
temperatures fromlekceedhg ++ that -A !. specified in the certificathof s l * z  s2 ?egist?&tion referred to in 
10 CFR 32.21 0. J*B-  4 i f -  + .* " Aca , , ,# ,*efyCg :Y fl <tr* ,;'. ,: <\ 

kj  c,?,' "*\ - x r  - if.: ..,. >* a. 4 - '  9 & 

B. When in use, de r cells containib~~'& t i ta.2~6 tritid$gxfoi&r a s c a n d i f  tritidd foil shall be vented to 
the outside. * - :w;  '.?&'..,la !!& * : ? E $$ >,, + -" -4 -2s ," 

$"_._*,& ," ,,w-z&, +:$",%-"A : .wg_$ cC" " fiA3 : ":y$;;y;;$~$ :&?$&; $ ;;&- 2% >$ ) $$?st<- 
q&$$$;"- -&+@$:*"$$;+? *$ ' - : ':;~,"%:'~~ 53 : <?). i ;? 16. The licensee shall conquct a pt-~~g~!$g\ i nyg~ t~y~~e&~t f i ree~ f ion ths . to  y r p  ' Z ~ Y  account for all sealed sources and 

devices containing licensed mattp?#$ei%$J p ~ d  pbi<@&.ed pursuant toh3+:0 CFR 35.59, 35.400 and 
35.500 and every six m6dths for-lllaotherAs%ealed sources~aQdi~~~ices. 

, za" *; 3 @&&9:$%B,;y: - *-, $32 
n *- %{*$! 

'"i& p~&z& ;$$;** st;/ ".k, 
17. A. Sealed sources and detector c r c o n t a i n  mgllcensed material shalrbe tested for leakage andlor 

"k?d?. 
contamination.at interval&bt to exceed sixs~onths or afsucho&6r intervals as are specified by the 
certificate of registration referred Q in 10 CFR 32.21 0, not to :xceed three years. 

$ L a ' %  " a?; $%$.. a \  - 2 9 i r  "$4 
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 three months. 

C. In the absence of a certificate from a transferor indicating that a leak 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 fabricated by the licensee shall be inspected and tested for construction defects, 
leakage, and contamination prior to any use or transfer as a sealed source. 
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E. Sealed sources and detector cells need not be leak tested if: 

(i) they contain only hydrogen-3; or 

(ii) they contain only a radioactive gas; or 

(iii) the half-life of the isotope is 30 d$y?>or Iesspor,,, ',<, p%* ' " ""& ": " 

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

19. The licensee shall not repair, remove, replace or alter any of the following: electrical and mechanical 
systems that control irradiator source or shielding movement, the irradiator's shielding or sealed source, 
safety interlocks, or any component that may affect safe operation of the irradiator. These activities shall 
be performed by a person specifically licensed by the U.S. Nuclear Regulatory Commission or an 
Agreement State to perform such services. 
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20. For each/ ;irradiator installed and used, 
the licensee shall: 1 

A. Permit the use of the irradiator only when a calibrated and operable radiation survey meter or room 
monitor is available; and 

B. Permit the irradiator door to be opened only afte5 the operator has checked visual indicators to verify 
that the source has returned to+ its safe storagebposiiion: and 

; A i; 
* %  %*( 

C. Have room monitors ins that will: A: 

kL* &,," 
i - 

ems per hour; and 

If a room.monitor survey meter whicl 

If abnormal radia 
licensee shall cease u 
immediately notify the 

7 will be 

Parts 
20, 21 or 30. 

Not repair or authorize repairs e manufacturer or other persons 
specifically authorized by the U.S. Nuclear Regulatory Commission or an Agreement State to perform 
such services. 

21. The licensee is authorized to hold radioactive material with a physical half-life of less than 65 days and 
Sulfur 35, Cobalt 58, Iridium 192, Scandium 46, for decay-in-storage before disposal in ordinary trash, 
provided: 

A. Waste to be disposed of in this manner shall be held for decay a minimum of ten half-lives. 

B. Before disposal as ordinary trash, the waste shall be surveyed at the container surface with the 
appropriate survey instrument set on its most sensitive scale and with no interposed shielding to 
determine that its radioactivity cannot be distinguished from background. All radiation labels shall be 
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C. A record of each such disposal permitted under this License Condition shall be retained for three 
years. The record must include the date of disposal, the date on which the byproduct material was 
placed in storage, the radionuclides disposed, the survey instrument used, the background dose rate, 
the dose rate measured at the surface of each waste container, and the name of the individual who 
performed the disposal. 

24. The licensee is authordea to 

e or devic&;nless the source or device 
has been registered w!th, the U. uant~to 10 CFR 32.21 0 or 
equivalent regulationstof an A 
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28. Except as specifically provided otherwise in this license, the licensee shall conduct its program in 
accordance with the statements, representations, and procedures contained in the documents, including 
any enclosures, listed below, except for minor changes in the medical use radiation safety procedures as 
provided in 10 CFR 35.31. The U.S. Nuclear Regulatory Commission's regulations shall govern unless 
the statements, representations, and procedures in the licensee's application and correspondence are 
more restrictive than the regulations. 

H. Application dated October 

For the U.S. Nuclear Regulatory Commission 

Original signed by James P. Dwyer 
Date -August172QQ4 

James P. Dwyer 
Nuclear Materials Safety Branch 1 
Division of Nuclear Materials Safety 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION l 

475 ALLENDALE ROAD 
KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

September 29,2004 

License No. 08-01 738-02 

Colonel Thomas M. Fitzpatrick, M.C. 
Deputy Commander for Clinical Services 
Department of the Army 
Walter Reed Army Medical Center 
6900 Georgia Avenue, NW 
Washington, DC 20307-5001 

SUBJECT: DEPARTMENT OF THE ARMY, REQUEST FOR ADDITIONAL INFORMATION 
' 

CONCERNING APPLICATION FOR RENEWAL OF LICENSE, CONTROL NO. 
135047 

Dear Colonel Fitzpatrick: 

This is in reference to your application dated May 21, 2004 requesting to renew Nuclear 
Regulatory Commission License No. 08-01738-02. In order to continue our review, we need 
the following additional information: 

1. Items #5 and #6 of your application list several sealed sources without the identity of the 
source manufacturer and model number. Please identify the manufacturer and model 
number of the following sealed sources: 

t 

Subitem # Radioisoto~e Maximum Activity 
0 strontium 90 ?----. 500 mill(curies 
P cesium 137 

. Q gadolinium 153 i 

R iodine 125 I-. '-500 . mill~uries - 
S cesium 137 

\ . 

2. Your current license, Amendment No. 77, authorizes the possession and use of the 
following sealed sources/foils that were not identified in Items #5 and #6 of your renewal 
application: 

Authorization Listina in Amendment No. 77 
Iodine 125 sealed sources Item 6.R. 
Cobalt 60 sealed sources Item 6.T. 
Nickel 63 sealed sources and foils Item 6.W. 
Iodine 129 sealed sources Item 6.X. 
Americium 241 sealed sources Item 6.BB. 
Iridium 192 sealed sources Item 6.DD. 

For each one of these sealed sources/foils, please identify which of the following 
applies: 



T. Fitzpatrick 
Department of the Army 

(a) You wish to continue to be authorized to possess and use these sealed 
sources/foils; 

(b) You wish to continue to be authorized to possess and use these sealed 
sources/foils but the quantity you possess is small enough to allow possession 
under your current broad scope authorization (any byproduct material with 
atomic number 3-83 in any form with a possession limit of 400 millicuries of each 
radionuclide with a total possession limit of 26 curies) or under the proposed 
expansion of this broad scope authorization (any byproduct material with atomic 
number 84 to 96 in any form with a possession limit of 100 millicuries of each 
radionuclide with a total possession limit of 1 curie); 

(c) These sealed sources/foils have never been possessed; or 

' 
(d) These sealed sources/foils have been possessed previously but are not now in 

use. For each sealed source/foil to which this statement applies, confirm they 
have been transferred or disposed of so the sealed sources/foils can be 
removed from your license. 

In addition, for each sealed source/foil to which (a) applies, please identify the sealed 
source/foil manufacturer and model number. 

3. ltems #5 and #6 of your application, subitem 6, requests authorization to possess any 
byproduct material with atomic number 84-96, in any form, 100 millicuries of each 
radionuclide, with a total possession limit of 1 curie. This request will result in a 
significant addition to your current license authorization. In consideration of this request, 
please review your Decommissioning Funding Plan and advise us as to whether 
additional funding will be required. . 

4. Your current license authorizes possession of 400 kilograms of plated uranium metal 
depleted in uranium 235, to be used for shielding in linear accelerators, and ltems #5 
and #6 of your application, subitem W, request a similar authorization. Please list the 
linear accelerators currently in your possession that contain depleted uranium shielding. 
In addition, list any linear accelerators formerly in your possession that contained 
depleted uranium shielding, and provide the records of transfer or disposal. 

5. ltem #7 of your application, paragraph #2, indicates for human use, licensed material 
shall be used by or under the supervision of individuals designated by the Walter Reed 
Army Medical Center (WRAMC) Radiation Safety Committee (RSC) and that the.RSC, 
with Radiation Safety Officer (RSO) approval, may grant case-by-case exceptions. 
Please describe the criteria the RSC will use to grant these exceptions. 

6. ltem #7 of your application, paragraph #3, indicates for non-human use, Principal 
Investigators and Co-Investigators who meet the training and experience criteria 
expr'essed in NUREG 1556, Volume 7, Section 8.7.2, may be designated as authorized 
users by the RSO. ltem #7, paragraph #4, states that for self-shielded irradiators, 
personnel who meet the training and experience criteria expressed in NUREG 1556, 
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Volume 5, Appendix G, will be designated as authorized users by the RSO. As 
described in 10 CFR 33.1 1, WRAMC has a Type A specific license of broad scope. 
10 CFR 33.13(c)(3)(iii) requires, in part, that the applicant for a Type A specific license 
of broad scope establish administrative controls and provisions relating to organization 
and management that are necessary to assure safe operations, including the 
establishment of appropriate administrative procedures to assure review and approval 
by the radiation safetv committee of safety evaluations of proposed uses prior to use of 
the byproduct material. While in practice the RSO may approve of some byproduct 
material users on an interim basis (such as between RSC meetings), final approval of 
users in a Type A specific program of broad scope.is reserved for the RSC. Please 
confirm that final approval of all users will be by the RSC. 

In addition, ltem #7 of your application, paragraphs #3 and #4 indicate the RSC, with 
RSO approval, may grant case-by-case exceptions. Please describe the criteria the 
RSC will use to grant these exceptions. 

7. Please describe the process and specific criteria used by your RSC to review and 
approve of proposed medical and non-medical uses of byproduct material. 

8. Provide the criteria that will be used by the RSC to approve uses, training for authorized 
personnel, and facilities for emerging technologies licensed under 10 CFR 35.1 000. 
The "Licensing Guidance for 10 CFR 35.1000 Sealed Sources and Devices1' on the NRC 
public website at http://www.nrc.gov/materials/miau/med-use-toolkit.html may be useful 
in developing your criteria. 

9. Provide a copy of senior management's written statement of delegation of authority to 
the RSO. This statement should include the requisite authority to communicate with and 
direct your personnel regarding NRC regulations and license provisions and to enforce 
these requirements including the ability to terminate any unsafe operation involving the 
use of licensed material. Appendix J of NUREG-1556, Volume 11 contains a model 
delegation of authority and may be helpful to you in developing your response. 

10. Provide a statement delineating the RSO duties and responsibilities for carrying out the 
radiation safety program. Section 8.7.3 of NUREG-1556, Volume 11 discusses the 
duties and responsibilities of the RSO and may be helpful in developing your response. 

11. Submit a specific and detailed description of the duties and responsibilities of the RSC 
and the administrative procedures by which these functions are carried out. Section 
8.7.2, "Radiation Safety Committee" of NUREG-1556, Volume 11 contains information 
on the duties and responsibilities of the Radiation Safety Committee and may be helpful 
to you in developing your response. 

12. ltem #10 of your application, paragraph # I ,  discusses what appears to be the annual 
audit required by 10 CFR 20.1 101(c). Please describe the audit mechanism 
implemented by the RSO on a more routine basis to determine user compliance with 
NRC regulations, the terms and conditions of the NRC license, the requirements of the 
RSC approved permits and good health physics practices. 
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13. Please describe your administrative procedures to assure control of procurement and 
use of byproduct material. 

14. NRC will provide even greater flexibility to Type A Broad Scope licensees to make 
program changes and changes to procedures specifically identified in documents which 
were previously approved by the Commission and incorporated into the license, without 
prior Commission approval. If you would like authorization for this flexibility, please 
provide the following statements. 

a. Changes to your program and procedures will be limited to the following areas: 
training; audit program; radiation monitoring instruments; material receipt and 
accountability; safe use of radionuclides and emergency procedures; and 
radiation surveys. In addition, state that you will apply for, and receive an 
amendment to your license prior to implementing any other programmatic or 
procedural changes. 

b. The proposed revision will be documented, reviewed, and approved by the your 
Radiation safety Committee in accordance with established procedures prior to 
implementation. 

c. The revised program will be in accordance with regulatory requirements, will not 
change the license conditions, and will riot decrease the effectiveness of the 
Radiation Safety Program. 

d. Your staff will be trained in the revised procedures prior to implementation. 

e. Your audit program will evaluate the effectiveness of the change and its 
implementation. 

In accordance with 10 CFR 2.390, a copy of this letter will be placed in the NRC Public 
Document Room and will be accessible from the NRC Web site at 
http://www.nrc.gov/reading-rm.html. 

We will continue our review upon receipt of this information. Please reply to my attention at the 
Region I Office and refer to Mail Control No. 135047. If you have any technical questions 
regarding this deficiency letter, please call Sandy Gabriel at (610) 337-5182 or contact her by 
e-mail at slg2@ nrc.gov. 
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' 
In order to continue prompt review of your application, we request that you submit your 
response to this letter within 30 calendar days from the date of this letter. You may fax your 
response to (61 0) 337-5269. 

Sincerely, 

Original signed by James P. Dwyer 

James P. Dwyer 
Senior Health Physicist 

, . Nuclear Materials Safety Branch 1 
Division of Nuclear Materials Safety 

Enclosures: 
1. 10 CFR Parts 19, 20,30 and 35 
2. NUREG-1 556, Vol. 1 1 
cc: 
LTC John R. Mercier, Ph.D., Radiation Safety Officer 



T. Fitzpatrick 
Department of the Army 
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DEPARTMENT OF THE ARMY 
WALTER REED ARMY MEDICAL CENTER 

6900 GEORGIA AVE NW 
WASHINGTON DC 20307-5001 

10 January 2005 .- 
AlTENTlON OF: 

Office of the Deputy Commander 
for Clinical Services 

U.S. Nuclear Regulatory Commission 
Region I 
ATT'N: Nuclear Materials Safety Branch (Ms. Sandy Gabriel) 
475 Allendale Road 
King of Prussia, PA 19406-1 4 1 5 

Dear Ms. Gabriel: 

In response to your letter, NRC Docket No. 030013 17, Control No. 135047, dated 29 September 
2004, we hereby submit a completely revised broad scope license 10-year renewal application (NRC 
Form 3 13 with attachments). We are currently operating under Amendment No. 77 to license No. 08- 
01 738-02, which has been extended under timely renewal procedures. 

Your point of contact for this Command is Lieutenant Colonel John Mercier, Ph-D., (202) 356-0058. 

Sincerely, 

Deputy Commander for Clinical Services 

Enclosure , 

Copy Furnished: 
Headquarters, US Army Medical Command, ATT'N: POPM-SA, Fort Sam Houston, TX 78234. 
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ITEM #3 ATTACHMENT 
ADDRESSES WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED 

Walter Reed Army Medical Center (WRAMC), Washington, D.C.; WRAMC Forest Glen 
Section and Annex, Silver Spring, Maryland; Rickman Building, 13 Taft Court, Rockville, 
Maryland; and The Gillette Building, 1413 Research Boulevard, Rockville, Maryland. 

Note: The U.S. Army Medical Laboratory, Fort Meade, Maryland, has been removed from this 
renewal because the facility is now decommissioned. The Fort Meade facility is a drug testing 
laboratory that was authorized to use unsealed 1-125 in microcurie quantities and sealed 1-125 
calibration sources in fractional microcurie quantities. The facility also had a gas 
chromatograph with an internal Ni-63 sealed source that never leaked and was disposed as 
radioactive waste on 9 March 1989. The last use of 1-125 at the facility was in October 1999 and 
this was followed by a final contamination close out survey in November 1999. The WIRAMC 
Health Physics Office (HPO) radioactive material inventory records indicate that the maximum 
credible 1-125 spill would have been 250 microcuries, which by decay would now be less than a 
picocurie. HPO transfer and disposal records indicate that the 1-125 sealed sources and unused 
unsealed 1-125 were transferred to the HPO radioactive waste facility on 2 November 1999. 
The HPO disposed of the 1-125 as normal waste in May 2002 after decay-in-storage of 15 half- 
lives and a radiation survey of the waste that was indistinguishable from background. The 
authorization expired in August 2000 and was not renewed because a new non-radioactive drug 
test had been implemented. However, a permanent decision that the facility would not require 
future use of radioactive material was not made clear until 2004. As a result, the WRAMC 
HPO, evaluated the facility for decommissioning criteria stated in NUREG 1757, Vol. 1, Rev. 1, 
published September 2003. The facility met Group 1 decommissioning guidance [e.g., 
radioactive material with half-life less than 120 days, maximum activity decayed to levels less 
than lOCFR 20 -Appendix C (1 pCi for I-125), and 10CFR30.36U) close out survey completed 
with records available for review by NRC inspectors]. Under NUREG 1757 Group 1 
decommissioning guidance, the facility does not require a decommissioning plan and may be 
removed from the license. 



' NRC License 08-0 1738-02 Renewal Application 7 Jan 2005 
Page 2 of 15 

ITEMS #5 and #6 ATTACHMENT 
RADIOACTIVE MATERIAL and 

PURPOSES FOR WHICH LICENSED MATERIAL WILL BE USED 

CHEMICAL AND CHEMICAL AND MAXIMUM 
MASS NUMBER PHYSICAL FORM ACTMTY AUTHORIZED USE 

B. Hydrogen 3 
C. Phosphorus 32 C. Any 
D. Strontium 90 . 1: z i e d  sources 

A. Any byproduct 
material with atomic 
numbers 1-83 

F. Technetium 99m 
G. Iodine 131. 
H. Xenon 133 
I. Cesium 137 

A. Any 

E. ~ol-y'6$ehum 
99lTechnetium 
99m Generators 
F. Any 
G. Any 
H. Any 
I. Sealed sources 
P..- 

A. 400 mCi of each 
, radionuclide with a 
total possession limit 
of 26 curies 

B. 2 curies 
C.-1 curie, 
D.! 

E. 23 curies 

F. 23 curies 
G. '2 curies 
H. 2 curies 
I. '-'- 

- 

- 
A. Through K. 
Medical research, 
diagnosis, and 
therapy; research and 
development as 
defined in 10 CFR 
30.4, to include 
animal studies; 
instrument 
calibration; reference; 
teaching and training 
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CHEMICAL AND CHEMICAL AND MAXIMUM 
MASS NUMBER PHYSICAL FORM ACTIVITY AUTHORIZED USE 

The NRC recently completed a satisfactory review of our Financial Assurance Submittal with 
Statement of Intent and Decommissioning Funding Plan (DFP) [Refer to NRC letter dated April 
13,2004, signed by the Chief of the Region I Nuclear Materials Safety Branch, NRC Control 
Nos. 132079 and 1320801. The radioactive material listed in this license renewal application 
does not constitute changes that would detract from the DFP. Hence, changes to the current 
DFP are not necessary. 

L. Cesium 137 $.-  L. - Sealed sources 
"-= -/ 

L. 

M. Americium 241 1-M. Sealed sour& 
I 

L. through N. 
Instrument 

M. i 

N. 0.01 mCi for each 
radionuclide with a 
total possession limit 
of 0.02 mCi 

0. 400 kgms 

N. Plutonium 239 and 
Americium 241 

0. Uranium depleted 
in Uranium 235 

calibration; reference; 
teaching and training 

0. Linear accelerator 
shielding; Research 
and development as 
defined in 10 CFR 
30.4; instrument 

N. Sealed plated 
sources 

0. Bulk Metal 

calibration; reference; 
teaching and training 

P. through Q. 
Self-shielded 
irradiators for use as 
described in 
respective SSD 
registration 
certificates 

P. Cesium 137 
I 

&P. Sealed sources T 
&er rfhe with a total 

possession limit of 

Q. Cobalt 60 
t P . Sealed sources 

- 
Q* L 4 e r  
source with a tota 

_possession lipit of 
i '  
C s  
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Note the following significant radioactive material changes from &em 5 of our previous license: 

1. Removal of Cesium-137 sealed sources (J.L. Shepherd & Associates Model 6810, Series 143), 
600 curies per source with a total possession limit of 4,800 curies. The specified Cs-137 was for a 
blood irradiator that was transferred back to J.L. Shepard & Associates on 28 December 2004. 

2. Removal of Iodine-125 sealed sources (3M Company seeds) with a maximum possession limit 
of 1 curie and Palladium 103 sealed sources with a maximum possession limit of 3 curies. In the 
past, these types of seeds were used for prostate permanent implants. Unused seeds were held 
for decay in storage prior to disposal. Current prostate treatments now use accelerator- 
produced Palladium-103 seeds which are not regulated by the NRC. 

3. Removal of Iodine-125 sealed sources (Norland Inst. Co. # 178A591A, AECL #235, AECL 
#324 or Amersham Corp. #IMC.P2 ) with a total possession limit of 4 sources not to exceed 300 
mCi each. These sources were used in bone analyzers and were routinely replaced about every 
6 months. Eventually, the bone analyzers were replaced with x-ray technology. The last 
remaining 1-125 source used for this purpose was disposed via the Army radioactive waste 
broker as documented on WRAMC's copy of the shipment manifest dated 9 March 1994. 

4. Removal of Cobalt-60 sealed sources with a maximum possession limit of 500 mCi. These 
sources were used for calibration and training. Higher activity (20-60 sources were disposed via 
the Army radioactive waste broker as documented on WRAMC's copy of the shipment manifest 
dated 17 May 1994. Lower activity Co-60 sources are adequately covered by subitem A of Item 
5 for isotopes with atomic numbers 3-83 with a maximum possession limit of 400 mCi for each 
isotope. 

5. Removal Cs-137, sealed sources, with a maximum possession limit of 1.2 Ci. These 
calibration, reference and training sources are adequately covered under subitems A in Item 5 
for isotopes with atomic numbers 3-83 with a maximum possession limit of 400 mCi for each 
isotope. 

6. Removal of Krypton-85, any form, with a maximum possession limit of 1 Ci. The Kr-85 gas 
was used for calibration and training and was sealed in metal rods. Inventory records indicate 
that the last of these sources were disposed as radioactive waste in July 1985. 

7. Removal of Americium 241, sealed sources, with a maximum possession limit of 200 mCi. 
These sources were used as reference sources and as internal standards in older counting 
systems. Inventory records indicate that the last of these sources were disposed as radioactive 
waste in January 1984. 

8. Removal of Nickel-63 and 1-129 sealed sources and foils as a separate items on the license 
with maximum possession limits of 1 curie each. These isotopes are adequately covered under 
subitem A in Item 5 for isotopes with atomic numbers 3-83 with a maximum possession limit of 
400 mCi for each isotope. 
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9. Removal of Ir-192 sealed sources as a separate item on the license with a maximum 
possession limit of 6 curies. This isotope is adequately covered under the subitem K in Item 5 
for Ir-192 in any form with a maximum possession limit of 2 curies. Ir-192 sealed sources are 
usually purchased as seeds encased in nylon ribbons for used in brachytherapy treatments. 
After treatments, the seeds are returned to the vendor. As well, the use of Ir-192 for intravenous 
brachytherapy (IVB) procedures was terminated in December 2003 with the sources being 
returned to the vendor on 16 March 2004. The HPO may also use some Ir-192 seeds for 
instrument calibration, reference, or teaching and training. 

10. Removal of Thorium, any form, with a maximum possession limit of 5 kgms. Other than 
check sources in exempt microcurie amounts, WRAMC has no records to support the use of 
thorium in NRC licensed activities. 

11. Remova1,of Uranium, any form, with a maximum possession limit of 50 kgms. W W C  
has no records to support the use of Uranium in NRC licensed activities. Records do indicate 
that chemical reagents like uranyl acetate, such as those used in electron miscroscopy, has been 
used at WRAMC. However, the use of this generally licensed radioactive material does not 
require integration into the broad scope license compliance program. 

12. Removal of Carbon 14, Sulfur 35, Chromium 51, Iodine 125, each listed for any form with 
roughly 1 to 2 curie maximum possession limits. Based on past inventory records, these isotopes 
are adequately covered under subitem A in Item 5 for isotopes with atomic numbers 3-83 with a 
maximum possession limit of 400 mCi for each isotope. 

13. Reduction of Hydrogen 3 and Phosphorus 32 maximum possession limits. The reduced 
amounts are based on a review of past ,inventory records. 

Also, note for the record that on 20 May 2000, Varian Medical Systems took custody of a Varian 
linear accelerator (CL61100, serial # 240) that was removed from the WRAMC Radiation 
Oncology Service. The accelerator contained about 106 kg of depleted uranium (DU) shielding. 
The transfer of the DU complied with the vendor's agreement state license. Currently, 
WRAMC operates three Varian linear accelerators. Two of the accelerators contain a total of 
about 220 kg of DU shielding (CLINAC 61100 and 600C). The third accelerator does not contain 

' 

DU. The HPO also holds several kg of DU metal for reference, teaching and training. 



I I 
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ITEM #7 ATTACHMENT 
INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM 

1. Duties and Responsibilities of the Radiation Safety Committee (RSC) include the following: 

a. Oversight of the radiation safety and NRC license compliance program. This includes 
the following topical areas: radiation safety training, radiation dosimetry, overexposure 
investigations, major radioactive material spills and unusual occurrences, internal and external 
audits and annual reports. 

b. Assisting, enabling and/or empowering the Radiation Safety Officer (RSO) and 
authorized users to achieve radiation safety compliance. 

c. Recommending solutions to open issues, such as unresolved audit findings, and 
tracking issues to closure. 

d. Ensuring that patient and staff doses are kept as low as reasonably achievable 
( A L r n ) .  

e. Review and approval of radiation safety program revisions, authorization 
applications, authorization amendments, and authorized users. 

2. The RSC is established pursuant to 10CFR33.13(c)(l) whereby the majority of members are 
trained and experienced in the safe use of radioactive material. The RSC controls it's own 
membership to allow for personnel turnover, as well as, gains and losses in functional use of 
radioactive material. The minimum voting membership of the RSC tends to be the Deputy 
Commander for Clinical Services (DCCS, Chair and Management Rep), the RSO, a staff health 
physicist, a staff radiation therapy physicist, a radiation oncology physician, a nuclear pharmacy 
representative, a nuclear medicine physician, a nursing representative, a Walter Reed Army 
Institute of Research (WlUIR) representative and an Armed Forces Institute of Pathology 
(AFIP) representative. A quorum requires at least half the voting members, of which, the RSO 
and the DCCS (or his management substitute),must attend. 

3. The RSC should meet quarterly and shall meet at least semi-annually and at the call of the 
Chair. RSC meetings may be in person or by electronic forum. 

4. Except for appointment of a permanent RSO, the RSC maintains authority for designating 
the responsible radioactive material users (e.g., authorized users, authorized nuclear 
pharmacists, authorized medical physicists, principle investigators, and co-investigators). The 
criterion used by the RSC in approving users is discussed below. As well, RSO approval is 
required for all authorized users, authorized nuclear pharmacists, authorized medical 
physicists, principle investigators, and co-investigators. 

5. For HUMAN USE (e.g., diagnosis, therapy and human studies), licensed material shall be 
used by or under the supervision of individuals designated by the Walter Reed Army Medical 
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Center (WRAMC) Radiation Safety Committee (RSC); The training and experience of 
authorized users, authorized nuclear pharmacists, and authorized. medical physicists will be 
evaluated using the criteria in 10 CFR 35. The RSO may designate authorized users (i.e., on an 
interim basis) with final approval by the RSC at the next routine RSC meeting. 

6. For HUMAN USE EMERGING TECHNOLOGIES (e.g., diagnosis, therapy and human 
studies), licensed material shall be used by or under the supervision of individuals designated by 
the Walter Reed Army Medical Center (WRAMC) Radiation Safety Committee (RSC). The 
training and experience of authorized users will be evaluated using the criteria in 10 CFR 35 
that most closely matches the new technology, as well as, complete vendor training specific to the 
new equipment and/or procedure or equivalent training provided by an authorized user 
previously approved for the new technology. The RSO will not provide interim approvals for 
new technology users. Approval for authorized users by the RSC, with RSO concurrence, is 
required prior to implementation of the new technology. The RSC, with RSO concurrence, 
may provide interim approval of authorized users undergoing new technology training that 
takes place at  UTRAMC. 

7. For NON-HUMAN USE (e.g., research and development), Principle Investigators and Co- 
Investigators who meet training and experience criteria expressed in NUREG 1556, Volume 7, 
Section 8.7.2 (December 1999), may be designated as authorized users by the RSO (i.e., on an 
interim basis) with final approval by the RSC at  the next routine RSC meeting. Although not a 
rule, investigators who meet the following criteria will normally receive final approval: 1) 
bachelors degree, 2) at least two months of hands-on laboratory experience using equivalent 
types and amounts of radioactive material, and 3) completion of a one-day didactic radiation 
safety course or equivalent training. 

8. For SELF-SHIELDED IRRADIATORS, the training and experience criteria expressed in 
NUREG 1556, Volume 5, Appendix G (October 1998), will guide the RSO in designating 
authorized users (i.e., on an interim basis) with final approval by the RSC at the next routine 
RSC meeting. In addition to the RSO and authorized users of the irradiators, staff members of 
both the HPO and the irradiator facility safety office may also serve as instructors and assess 
potential irradiator operators for adequate skills. However, such HPO and safety office staff 
members must have passed a written exam and demonstrated hands-on knowledge of irradiator 
operation and safety in order to perform instructor and assessor duties independently. 

% 

9. The RSC uses the following process to review proposed human and non-human uses of 
byproduct material: 

a. The authorized user submits an authorization application or amendment for the 
proposed use of byproduct material. The documentation addresses the following: 

.I) Purpose for which the byproduct material will be used, 
2) Isotope, chemical and physical foi-m, and quan'tities, 
3) A general description of the protocol (research use), and 
4) Proposed locations for use, storage and disposal of the byproductmaterial. 
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b. The application or  amendment is then reviewed by the HPO. The HPO staff assesses 
the need for dosimetry or bioassay, an appropriate frequency for contamination surveys, and if 
any special health physics or  non-standard radiation safety procedures or equipment are 
warranted. 

c. Once satisfied that the byproduct material will be properly controlled and that patient 
and worker safety are adequately addressed, the RSO may grant interim approval. 

d. The RSO presents the application or amendment for discussion at the next routine 
RSC meeting. The RSC determines by vote if the application or amendment should be 
approved, disapproved, conditionally approved (with approval authority passed to the RSO 
once the RSC conditions are met), or  if more information is needed for discussion a t  a follow-up 
RSC meeting. 

10. The RSC criteril to approve proposed human and non-human uses of byproduct material, 
new procedures, and new facilities, is the following: 

a. The RSC decision must be guided by a perceived benefit outweighing a perceived risk 
or  that the perceived risk is negligible. As well, the decision should not result in a significant 
detriment to safety and health o r  substantial increase in environmental risk. Hence, the RSC 
decision should be risk-based and the ALARA concept should be taken into consideration. 

b. The criteria provided in the NUREG 1556 Series (e.g., Volumes 5,7,9 & l l ) ,  
10CFR20 through 10CFR35, NRC Information Notices, or other appropriate references (e.g., 
ANSI standards, NCRP reports, HPS position statements) will serve as a basis for the RSC's 
approval or  disapproval decisions. 

c. For all RSC decisions that directly affect the Radiation Safety Program, to include 
approval of radioactive material users, the RSO must be in agreement. 

11. Except for NRC approval of the RSO, tl;e Radiation Safety Committee (RSC) intends to 
continue to assume full decision and approval authority for all aspects of the broad scope license 
and radiation safety program. WRAMC has a long history of NRC compliance excellence and 
this, in part, is a result of the RSC having the authority to promptly address, and reach closure 
on, issues that would otherwise enter a license amendment ,process. Under this renewal of the 
broad scope license, the WRAMC RSC requests continued flexibility by remaining exempt from 
submitting routine license amendments related to Items #7 through #11. For flexibility in 
making radiation safety program changes without prior NRC approval, the following statements 
are provided: 

a. Locally approved revisions to the radiation safety program will be limited to the 
following topics: training program, audit program, radiation monitoring program, radioactive 
material receipt and tracking program, contamination survey program, radioactive material 
safe use procedures, radiological emergency procedures. Other radiation safety program topics 
will require NRC approval prior to implementation of changes. 
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b. Prior to implementation, revisions to the program will be reviewed and approved by 
the RSC and documented in the RSC minutes. 

c. Prior to implementation, appropriate staff will be trained on revised procedures. 

d. Radiation safety program revisions will be in accordance with the Codes of Federal 
Regulations, will not change license conditions and will not decrease the effectiveness of the 
program. 

e. The audit program will be amended to evaluate radiation safety program revisions, as 
appropriate. 

f. An exception to 1l.b above occurs when the RSC delegates independent authority to 
the RSO on selected programs or topics. This delegated authority is limited to programs or 
topics that are exclusively, or predominately, the management purview of the RSO. For 
example, the RSO will maintain authority to approve changes in the radiation safety training 
and audit programs and then subsequently inform the RSC and document the changes in the 
RSC minutes. 

12. Duties and Responsibilities of the RSO include the following: 

a. Supervision of the radiation safety and NRC license compliance program. This 
includes the following sub-programs and topical areas: health physics support to brachytherapy 
patients and radioiodine ablation patients, radiation safety training, radiation dosimetry, 
bioassays, overexposure investigations, radioactive material spill investigations, radioactive 
waste, audits, area surveys, authorization application reviews, authorization amendment 
reviews, radioactive material ordering and receipt, radioactive material tracking and inventory, 
sealed source leak tests, radioactive material transport, effluent monitoring, decontamination 
and decommissioning, facility design reviews, and shielding evaluations. 

b. Action officer for the RSC. , 

c. Termination of unsafe procedures or activities involving radioactive material. 

d. Ensuring that patient and staff doses are kept ALARA. 

e. Ensuring the radiation safety program is adequately documented. 

13.' 10CFR35.24(c) Waiver. To meet military operational contingencies, support homeland 
security missions, or support national security objectives, the RSO may be sent on extended 
deployments (60 to 180 days) without warning. The RSO need not be present as long as 
communications between the RSO and WRAMC management can be maintained (e.g., phone, 
email, video teleconferencing, etc.). In such cases, the RSC will designate an acting RSO who 
meets the training and experience criteria in 10CFR35. Since WRAMC has sufficient depth in 
authorized users and professional health physics staff, the RSO can ensure that one or more 
authorized users or staff health physicists are fully qualified to serve as acting RSO via a signed 
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preceptor statement (NRC 313A). In the event communications canno't be maintained, 
10CFR35.24(c) will apply starting from the time that communications fail. 

14. The senior management's delegation of authority to the RSO includes the statement below 
and is available for review by NRC inspectors: 

"The Radiation Safety Officer (RSO) is given, and may exercise at  any time, full 
authority to manage and audit the radiation safety program, to communicate directly with all 
radioactive material users, to direct personnel to comply with Nuclear Regulatory Commission 
(NRC) rules and regulations, to enforce NRC license requirements and radiation safety 
regulations, to immediately terminate any unsafe or non-compliant operation involving 
radioactive material, and to lead radiological emergency response operations." 

15. A NRC Form 313A, curriculum vitae and copy of board certification for the Radiation 
Safety Officer (RSO), LTC John R. Mercier, Ph.D., is attached. 
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ITEM #8 ATTACHMENT 
TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS 

The radiation safety training program is managed by the WRAMC Health Physics Office and is 
designed to ensure compliance with lOCFR 19,20,30 and 35. Workers likely to receive an 
annual occupational dose in excess of 1 mSv (100 mrem) receive initial and refresher training 
commensurate with their duties. To ensure the training is tailored for different audiences 
and/or targeted for site-specific functions, the Health Physics staff often refines radiation safety 
lectures and training materials. However, research staffs receive training that generally follows 
NUREG 1556, Volume 7, Appendix J (December 1999) and medical staffs receive training that 
generally follows NUREG 1556, Volume 9, Appendix J (October 2002). The RSO maintains 
authority to approve changes to the radiation safety training program. The radiation safety 
training program may be examined in detail during routine NRC inspections. 
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ITEM #9 ATTACHMENT 
FACILITIES AND EQUIPMENT 

1. Irradiators. WRANaC will ensure that each area where a self-shielded irradiator is located 
corresponds to the 'Conditions of Normal Use' and 'Limitations andlor Other Considerations of 
Use' on the respective irradiator Sealed Source and Device (SSD) Registration Certificate; the 
floor beneath each self-shield irradiator is adequate to support the weight of the irradiator; each 
self-shielded irradiator is secured to prevent unauthorized access or removal; and each area 
where a self-shielded irradiator is located is equipped with an automatically operated fue 
detection and control system (sprinkler, chemical, or gas) or the location of the area and other 
controls ensure a low-level radiation risk attributable to fires. Currently, the self-shielded 
irradiators are located as follows: 

F-c, 
' i --r 

A. 4 Building 503 (WRAIR), 
"-4 

Forrest GLO ~ n n e i ,  Silver Spring, MD. 
L-  -- - - - --. 

B. , Building 503 (WRAIR), 
Forrest GIG Annex, Silver Spring, MD. 4-1 

Procedures for routine maintenance of the self-shielded irradiators that follow manufacturer's 
written instructions are implemented and maintained. Non-routine maintenance is only 
performed by the irradiator manufacturer or by other persons authorized by the NRC or an 
Agreement State. 

2. Facilities. The Radiation Safety Committee (RSC) maintains authority for approving 
radioactive material use, storage and waste facilities. Facilities are evaluated on their adequacy 
to protect health and minimize danger to life and property IAW lOCFR 30.33(a)(2) and 
35.18(a)(3). As appropriate, the RSC considers factors such as ALARA design, planned use of 
facility, type and quantity of radioactive material, protective equipment, access control, 
contamination control, ventilation, filtration, shielding, alarms and radiation monitoring 
instruments when evaluating a facility for licensed activities. Isotope laboratories and use areas 
tend to have impervious floors, walls and countertops. Facility diagrams are attached for the 
Radiopharmacy Hot Lab, 7th Floor, and the Radiation Therapy Sealed Source Storage Room, 1'' 
Floor, Building 2, WRAMC. Additional laboratory and facility diagrams may be examined 
during routine NRC inspections. 

3. Instruments. To ensure compliance with lOCFR 20 and 35 requirements, WRAMC 
maintains a variety of radiation monitoring and survey instruments, as well as, gamma well 
counters and liquid scintillation counters. Radiation monitoring instruments will be calibrated 
by the manufacturer or other appropriately qualified person, business or agency. Additionally, 
WRAMC reserves the right to develop and implement survey meter calibration procedures 
compliant with lOCFR 20.1501 and 35.61. The RSO maintains authority for amending 
instrument specifications and the calibration program. 

4. Dose Calibrators. Equipment used to measure dosages will be calibrated LAW nationally 
recognized standards or the manufacturer's instructions. 
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ITEM #10 ATTACHMENT 
RADIATION SAFETY PROGRAM > 

1. Audit Program. In accordance with lOCFR 20.1101, the RSO evaluates, or arranges for 
guest auditors to evaluate, the radiation safety program at least once a year. The HPO staff also 
conducts routine internal audits of user authorizations on a semiannual basis. These internal 
audits address radioactive material security, labeling and posting requirements, availability of 
written radiation safety procedures, inventory logs, possession limits, survey logs, survey meter 
calibration, staff training status, and staff adherence to standard radiation safety procedlnres 
(e.g., use of gloves, lab coats, no food and drink in lab, etc.). The RSC is briefed on audit results. 
Audit findings are addressed and tracked to resolution by the RSO andlor the RSC. The HPO 
staff also conducts less formal spot checks for radioactive material security, labeling, meter 
calibrations and log books during routine area surveys (weekly, monthly or quarterly depending 
on the authorization). The RSO maintains authority for amending the audit program. 

2. Ordering Radioactive Material. To ensure control of procurement and authorized use of 
radioactive material, the HPO maintains a centralized system for ordering. Unless exempted, all 
authorized users must receive HPO approval prior to ordering radioactive material and all 
shipments must be to a HPO receiving area. In this way, HPO can assure that possession limits 
are not exceeded and that users maintain compliance with their authorizations. Exemptions to 
this process have been granted. For example, the Nuclear Pharmacy currently holds an 
exemption and, independent of prior HPO approval, can order radioactive material within their 
authorization limits and receive packages. However, reports of radiopharmacy purchases are 
provided to the HPO. 

3. Radioactive Material Receipt and Accountability. In accordance with lOCFR 20,30 and 33, 
WRAMC has established cradle-to-grave tracking of radioactive materials. For non-exempt 
sealed sources, physical inventories are conducted at least every six months. 

4. Occupational Dose. Occupational doses at WRAMC have been tracked for many years and 
are well known for the various occupational groups. Unmonitored workers are not likely to 
exceed 10% the allowable annual limits specified in lOCFR 20. Externally dosed workers 
specified by lOCFR 20.1502(a) will enter the dosimetry program and receive an extremity 

- and/or whole body dosimeter. Internally dosed workers specified by lOCFR 20.1502(b) will 
enter the dosimetry program and be assessed for internal uptake via bioassay. Dosimetry 
services, currently provided by the Army, are NVLAP accredited. 

5. Area Surveys. WRAMC has developed and implemented written procedures for area 
surveys LAW lOCFR 20.1101 that meets the requirements of lOCFR 20.1501 and 35.70. 

6. Safe Use of Unsealed Radioactive Material. WRAMC has developed and implemented 
written procedures for safe use of unsealed licensed material that meets the requirements of 
lOCFR 20.1101 and 20.1301. 
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7. Spill Procedures. WRAMC has developed and implemented written procedures for safe 
response to spills of licensed material that meets the requirements of 1OCFR 20.1101 

8. Leak Tests. WRAMC has developed and implemented written procedures for leak tests that 
meet the requirements of 1OCFR 20 and 35.67. 
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ITEM #11 ATTACHMENT 
WASTE MANAGEMENT 

1. Procedures. WRAMC has developed and implemented written waste disposal procedures for 
licensed material IAW lOCFR 20.1101, that also meet to applicable section of Subpart K to 
lOCFR 20 and lOCFR 35.92. Disposal of the licensed material in the irradiators will be by 
transfer of the irradiators to the supplier or to a licensee authorized to accept the irradiators. 

e 4 

2. Facility. Attached is a diagram of the Radioactive Waste Facility, Forrest Glen 
Annex. Solid waste is shipped from this facility, liquid waste is sampGd for releascto the sewer 
from this facility, and short-lived waste is decayed and released at this,facility [Exception: Some 
short-lived waste is decayed and released by the Nuclear Pharmacy]. /' -.A .was 
originally designed, built and operated as a research reactor facility (d~omm~ssioned in 1979) 
with low vulnerability to hazards. The brick and concrete building is secured with locked metal 
doors, perimeter fence and locked gate. It has a forced circulation air system, heating and 
cooling system, alarm system, walk-in freezer, fire hydrant, and fire extinguisher. 



I ' TRAINING AND EXPERIENCE 

xperience must contain sufficient detail to match the training and experience criteria 

I LTC JOHN R. MERCIER, PH.D.y PEy DABR, SRO I 

3. CERTIFICATION 
Specialty Board I Category I Month and Year Certified 

American Board of Radiology Diagnostic Radiological and June, 1995 
Medical Nuclear Physics 

Professional Engineer (Texas) Nuclear Engineering License March, 1995 I 
I I 

4. DIDACTIC TRAINING 
Description of Training Location Clock Hours Dates of Tralning 

University of Texas at Austin 300 Sep 81 - Dec 84 

Radiation Physics and Instrumentation Univenityl NY 300 Aug 89 -May 91 

Univ. of Texas Health Saenca Center 550 Aug 96 - Aug 99 

University of Texas at Austin 50 Sep 81 - Dec 84 

Radiation Protection Cornell University, NY 100 Aug 89 - May 91 

Univ. of Texas Health Sdence Center 150 Aug 96 - Aug 99 

University of Texas at Austin 200 Sep 81 - Dec 84 

Mathematics Pertaining to the Use and Cornell University, NY 150 ~ u g  89 -May 91 
Measurement of Radioactivity 

Univ. of Texas Health Sdenca Center I lrn Aug 96 - Aug 99 
I I I 
I University of Texas at Austin 50 I Sep 81 - Dec 84 

Radiation Biology 
. . 

Cornell University, NY 

Univ. of 1exas'~eaIth Science Center 
. . 

-- 

Chemistq of B~~rcduct  Material for "niv. of Texas HeaRh Sacna Center 100 Aug96-Aug99 
Medical Use 

University of Texas at Austin 50 Sep 81 - Dec 84 

Cornell University, NY 150 Aug 89 -May 91 Radiation Dosimetry 
Univ. of Texas Health Science Center 150 Aug96-Aug99 

NRC FORM 3 1 s  (6-1999) 
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I Description of Experience 

Nudear Medical Science Oher ,  U.S. Amy 
Environmental Hygiene Agency. Radiation 
protection, dosimetry and calibration duties for: 

Any byproduct material with atomic no.% 
1 - 84, any form, not to exceed 800 mCi 
each or 10 Ci total. 
Any byprodud material with atomic no.'s 
1 - 100, any form, not to exceed 15 uCI 
each or 500 uCi total. 
J.L Shepard Cs-137 sealed 130 mCl 
calibration source. 
Various plutonium and uranium sources. 

Radiation Safety Officer. Damall Army 
Community Hospital. Radiation protection, 
dosimetry radioactive waste management, health 
physics program management and calibration 
duties for. 

Any byprodud material with atomic no.'s 
1 - 83 for use as radiopharmaceuticats in 
diagnosis and therapy. 
Various calibration sources. 

Graduate Student, Cornell University. 
I Senior reador operator for TRlGA reador, 

with 10" neutron flux in core and 10" 
neutron flux at beam ports. 
Gamma cell operator with 10 MCi CoM) 
irradiation source. 

Project Engineer, Defense Nuclear Agency 
Plutonium Mining Project. Spectroscopy. 
calibration and respiratory protedion duties for a 
unique environmentel restoration projed. 

Various plutonium and americium samples 
and sources. 

Radiation Safety Officer (Broad Scope), Tripler 
Army Medical Center. Radiation protedion, 
dosimetry radioactive waste management, health 
physics program management and calibration 
duties for. 

Any byprodud material with atomic no.'s 
1 - 83 for use as radiopharmaceuticals in 
diagnosis and therapy. 
J.L Shepard Cs-137 sealed 2260 Ci 
irradiation source. 
Various calibration sources. 

Doctoral Candidate, University of Texas Healh 
Science Center. 

Various research and calibration sources. 

Nuclear Scientist, U.S. Army Nuclear and 
Chemical Agency. 

Sdentific editor and contributing author to a 
North Atlantic Treaty Organization allied 
engineering publication on sampling and 
identification of radiological agents. 

Name of 
Supervising 

I 
individual 

LTC Eugene Potter, CHP 
I 

Dr. K Blngham Cady, Sc.D. 

Dr. Ed Bramli, Ph.D. 

COLT& Cashman, M.D. 
. . 

Dr. Dave Kopp, Ph.D. 

Dr. Chuck Davidson, Ph.D. 

Aberdeen Proving 
Ground, MD 

USNRC Licenses: 
P190988W1, 
#SMB707and 

#SNM-860 

Fort Hood, TX 
USNRC Lcsnse 

#42-19113-01 

. . 

Ithaca, NY 
USNRC License 

SOP-1 0973 

Jan 85 - Dec 85 
(900 hours) 

Jan86-Dec88 
(6000 hours) 

Aug 89 - May 91 
(1000 hours) 

Johnston Island, 
Pacific Oman 

Honolulu, HI 
USNRC Ucense 
#53-00458-04 

Jun 91 - Jun 92 
(1000 hours) 

Jun 92 - Jun 96 
(8000 hours) 

Aug 96 - Aug 99 
(100 hours) 

A u ~  99 - At19 02 
(500 hours) 

NIA 

WA 



-- 

kediation Safety Officer (Broad Scope), Walter 
Reed Army Medical Center. Manages one of the 
largest health physics programs in both breadth 
and depth in the United States. Program 
oversight for medical diagnostic and therapeutic 
uses; Cs-137 and Co4O irradiaton; equipment 
calibration; human and animal research; 
pharmaceutical research and development; and 
related biMnedical applications. Other 
institutions operating under the WRAMC NRC 
licenses indude the Walter Reed Army Institute 
of Research, the Naval Medical Research 
Command and the Armed Forces Institute of 

NRC Form 313A f o r  

COL Dallas Hack, M. Washington D.C. 
USNRC Licenses 

#08-0173802 
#080173&03 

LTC John Mercier, p h . ~ .  , May 20 
I 

Sep 02 - present I MIA 
(3000 hours) 

Name of Program and Name of Organization that 
Location with Approved the Program (e.g., 

Degree, Area of Study Corresponding Accreditation Council for 

Materials License 
Dates Graduate Medical Education) 

Number and the Applicable Regulation 
(e.g., 10 CFR 35.294) 

B.E.S., Nudear Engineeting 

M.Eng., Nuclear Engineering 

, Ph.D., Radiological Physics 
I 

I Uniwersity of Texas at Austin I I Come11 University. NY I 
Unhr. of Texas Healh Science 1 1 center I 

ABET Accredited 

ABET Accredited 

CAMPEP A c u e d i i  
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LTC John Mercier 
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LIEUTENANT COLONEL JOEIN R MERCIER, PL.D., PE, DABR, SRO 
Leader, U.S. Army Radiological Advisory Medical Team 
Chief, Health Physics, Walter Reed Army Medical Center 

Radiation Safety Officer, Walter Reed Army Medical Center 
Radiation Safety Olficer, North Atlantic Regional Medical Command 

Chair, DoD Weapons of Mass Destruction Human Response Panel 
Senior NATO Umpire, Operational and Forensic Sampling of Radiological Agents 

Walter Reed Army Medical Center 
6900 Georgia Avc, NW 

Bldg 41, Room 38 
Washington, D.C. 20307-5001 

w k  (202) 356-0058 
john.mercier@us.army.mil 

FORMAL EDUCATION 

Doctor of Philosophy (Radjnlogical Physics1 The University of Texas Health Science Center, 
San Antonio, Texas, r r 7 

Master of Engineering (Nuclear), Cornell university, Ithaca, New York,, 
Bachelor of Engineering Science (Nuclear), The University of Texas, Austin, Texas 

PROFESSIONAL CREDENTIALS 
t 3 

Diplomate, American Board of Radiology, Dual Certified in Diagnostic Radiological Physics and 
Medical Nuclear Physics, DABR Physicist # P1779, 1995 

Licensed Medical Physicist, Texas, # MP0402, 1995 
Licensed Professional Nuclear Engineer, Texas PE Registration # 80363, 1995 
Licensed Nuclear Plant Senior Reactor Operator, TRlGA Reactor, NRC License #SOP-10973,1990 
Certified Hazard Control Manager, International Board of Hazard Control Management, 

Master Certification # 2490, 1993 
"A" Proficiency Designator - Professional credential awarded to recognized experts by the Surgeon 

General of the United States Army, 2003 

AJWILIATIONS AND PROFESSIONAL MEMBERSHIPS 

Member, Sigma Xi - The Scientific Research Society 
Member, Tau Beta Pi - The National Engineering Honor Society 
Member, American Nuclear Society 
Member, Health Physics Society 

Past President for Hawaii Chapter 
Member, American Association of Physicists in Medicine 
North Atlantic Treaty Organization (NATO): 

Senior NATO Umpire, Land Group 7 Expert Subgroup on Sampling and Identification 
of Biological, Chemical and Radiological Agents 

Past Head of U.S. Delegation, Expert Subgroup on Sampling and Identification of 
Radiological Agents 

Past Member, Land Group 7 on Joint Nuclear, Biological and Chemical (NBC) Defense 
Past Member, Land Group 7, Expert Working Group on Low-Level Radiation 
Past Member, Operational NBC Working Group 
Past Member, Medical NBC Working Party 
Past Member, Task Group on Radiation Treatments and Countermeasures 

The Technical Cooperation Program (TTCP) of the American, British, Canadian, and 
Australian (ABCA) Alliance: 

Member, Technical Panel 13 on Radiation Hazards 
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Department of Defense: 
Leader, U.S. Army Radiological Advisory Medical Team 
Chair, DoD Weapons of Mass Destruction Human Response Panel 
Lead Scientist, Special Weapons Operational Reconnaissance Detachment 
Past Member, Nuclear Warfare Casualty Panel of Expert., Joint Readiness Clinical 

Advisory Board 
Standing Member, DoD RADlAC Working Group 
Member, Joint DoD/DOE Nuclear Weapon Accident Response Steering Group 

(NWARSG) and the NWARSG Technical Working Group 

PUBLICATIONS 

Mercier, J. R ,  Mission and Capabilities of the US. Army Radiological Assistance Medical Team, 
Proceedings of the 1 1& International Radiation Protection Association (IRPA), Madrid, Spain, May, 
2004 (in print). 

Haslip, D. S., and Mercier, J. R., A NATO Exercise on Radiological Sampling, submitted to Health 
Physics in March, 2004. 

Groeber, E., and Mercier, J. R ,  Development of Low-Cost Aerial Survey and Spectroscopy Systems, 
Proceedings of the 37' Health Physics Society Midyear Topical Meeting: Radiological Air 
Monitoring and Dosimetry, Augusta, GA, February 8-1 1,2004, p. 220-230. 

Mercier, J. R (Ed.), Senior Umpire Report: 2003 NATO Field Trials for Sampling and 
Identifcation of Radiological Agents (SIR4). North Atlantic Treaty Organization (NATO) Document 
Number PfPOIJAAG-LG/7-SIBCRA)D(2003)2, December, 2003. 

Anno, G., R. Bloom, J. R Mercier, R W. Young, Dose Response Relationships for Acute Ionizing 
Radiation Lethality, Health Physics, 84(5), 2003, p. 565-575. 

Mercier, J. R, and Moss, S. C., The US. Army Radiological Advisory Medical Team, Proceedings 
of the 3 6 ~  Health Physics Society Midyear Topical Meeting: Radiation Safety Aspects of Homeland 
Security and Emergency Response, San Antonio, TX, January 26-29,2003, p. 158-163. 

Lankipalli, B. R., W. D. ~ c ~ & i d ,  S.B. Dove, E. Wieckomka, R. G. waggener,'and J. R Mercier, 
Comparison of Five Methocls for the Derivation cf Spectra for a Constant Potential Dental X-Ray 
Unit, Dentomaxillofacial Radiology, 30,2001, p. 264-269. . . .  

Mercier, J. R ,  Commander's Guide on Low-Level Radiation (LLR) Exposure in Milita~y 
Operations, Edition 2, Standardization Agreement 2473, North Atlantic Treaty Organization, 2002. 

Mercier, J. R ,  Commander's Guide on Nuclear Radiation Exposure of Groups During War, Edition 
6, NATO Standardization Agreement 2083, North Atlantic Treaty Organization, 2001. 

Mercier, J. R, D. T. Kopp, W. D. McDavid, S. B. Dove, J. L. Lancaster, and D. M. Tucker, 
Modification and Benchmarking of MCNP for Low-Energy Tungsten Spectra, Medical Physics, 
27(12), 2000, p. 2680-2687. 

Mercier, J. R, D. T. Kopp, W. D. McDavid, S. B. Dove, J. L. Lancaster, and D. M. Tucker, 
Measurement and Validation of Benchmark-Quality Thick-Target Tungsten X-Ray Spectra below 150 
kVp, Radiation Research, 154,2000, p. 564-581. 

Mercier, J. R, D. T. Kopp, W. D. McDavid, S. B. Dove, J. L. Lancaster, and D. M. Tucker, Using 
Measured 30-150 kVp Polychromatic Tungsten X-Ray Spectra to Determine Ion Chamber 
Calibration Factors, Health Physics, 79(4), 2000, p. 402-406. 
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Mercier, J. R. (Ed.), NATO Handbook for Sampling and Identification of Radiological Agents, 
Volume 1 (Operational), Allied Engineering Publication 49, North Atlantic Treaty Organization, 
2000. 

Mercier, J. R, Medical Aspects of Nuclear Weapons and Radiation Effects, Chapter 3 of the FY 
01/02 Army Specific Military Requirements for Nuclear and Radiation Effects Information, 
published by the U.S. Army Deputy Chief of Staff for Operations and Plans (DCSOPS), August 
2000. 

Mercier, J. R, Measurement and Monte Carlo Prediction of Diagnostic Tungsten X-Ray Spectra, 
Ph.D. Dissertation, Graduate School of Biomedical Sciences, The University of Texas Health 
Science Center, San Antonio, TX, 1999. Available from UMI Dissertation Services, Ann Arbor, MI, 
1999, UMI No. 9938769. 

Seibert, J. A. (Chair), T. Bogucki, T. Ciona, J. Dugan, W. Huda, A. Karellas, J. Mercier, E. Sarnai, J. 
Sheppard, B. Stewart, 0. Suleiman, D. Tucker, R. Uzenoff, J. Weiser, and C. Willis, Acceptance 
Testing and Quality Control of Photostimulable Storage Phosphor Imaging Systems, Report of Task 
Group #10, American Association of Physicists in Medicine, 1998. 

Willis, C. E., J. Mercier, M. Patel, ModiJication of Conventional Quality Assurance Procedures to 
Accommodate Computed Radiography, Proceedings of the 13" Conference of Computer Applications 
in Radiology, Society for Computer Applications in Radiology, Denver, COY 1996. 

Mercier, J. R., and Brarnlitt, E. T., A Soil Cleanup on Johnston Atoll, Proceedings of the First 
Symposium on Soil Cleanup in the Pacific Islands, American Society of Civil Engineers, Honolulu, 
HI, 1993. 

Moroney, J. D., Johnson, N. R., Moroney, K. S., Mercier, J. R, An Improved Method for Removing 
Transuranicsfiom Coral Soil at Johnston Atoll, Proceedings of the 1992 Federal Environmental 
Restoration Conference, Hazardous Materials Control Resources Institute, Vienna, VA, 1992. 

ABSTRACTS AND POSTERS 

Mercier, J. R, The U.S. Army Radiological Advisory Medical Team, $ Annual Force Health 
Protection Conference, Albuquerque, NM, August 1 lil7, 2003. 

Liu, H. L., Y. Pu, T. Andrews, J. Mercier, P. T. Fox, and J.-H. Gao, Cerebral Blood Flow 
Measurement Using Adaptive Threshold for Singular Value Decomposition Technique on Dynamic 
Contrast Agent MR Perfusion Imaging. 7Lh Meeting of the International Society for Magnetic 
Resonance in Medicine, Philadelphia, PA, 1999. 

Mercier, J. R., D. T. Kopp, D. M. Tucker, C. E. Willis and J. L. Lancaster, X-Ray Spectra 
' Resolution Requirements for Characterization of Image Receptors, 84' Scientific Assembly and 

Annual Meeting of the Radiological Society of North America, Chicago, 11, 1998. 

Mercier, J. and D. Kopp, Preliminary Evaluation of the Monte Carlo Code MCNP4b for Diagnostic 
X-Ray Spectra, 40' Annual Meeting of the American Association of Physicists in Medicine, Medical 
Physics, 1998,25(7), p. A 105. 

Willis, C. E., J. R Mercier, M. G. Patel, Unresolved Issues in Computed Radiography, 3$ Annual 
Meeting of the American Association of Physicists in Medicine, Medical Physics, 1996,23(6), 
p. 1076. 
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Chief, Health Physics 8/02 - present 
Walter Reed Army Medical Center, Washington, D.C. 

Lead the U.S. Army Radiological Advisory Medical Team (RAMT) in rapid response missions 
to save lives anywhere in the world. Chair the DoD Weapons of Mass Destruction Human Response 
Panel which is responsible for defining casualty criteria and developing casualty prediction models. 
Serve as executive agent and Radiation Safety Officer for broad-scope USNRC radioactive material 
and irradiator licenses (#'s 08-01 738-02 and 08-01 738-02). Direct comprehensive health physics 
services for world-renowned medical and research centers to include Walter Reed Army Institute of 
Research, the Armed Forces Institute of Pathology and Walter Reed Army Medical Center. Serve as 
regional Radiation and Laser Safety Officer and provide oversight and mission support services to 
Army medical facilities within the 21-state North Atlantic Regional Medical Command's umbrella of 
responsibility. Identify and train military scientists, as well as, develop test plans, techniques and 
procedures for the DoD Special Weapons Operational Reconnaissance Detachment (SWORD) in 
support of Combatant Commanders. Manage -$500K annually and supervise 20 health physics 
professionals. 

Nuclear Scientist $199 - 8/02 
U.S. Army Nuclear and Chemical Agency, Springfield, VA 

Served as primary consulting subject matter expert (SME) to Anny Staff and other 
DoDMAT0AJ.S. Government agencies on the medical effects of nuclear weapons and radiation. Set 
policy on friendly troop safety risk criteria and enemy personnel casualty criteria for nuclear weapons 
effects. Developed casualty estimation models for nuclear, biological and chemical (NBC) weapons. 
Served on numerous DoD and NATO SME panels for NBC research, operational doctrine and 
equipment development. Developed Army R&D requirements for radiobiology, biomedical 
technology and NBC operations. Served as Alternate Army Reactor Officer for the Army Reactor 
Office that maintains oversight of WSMR and APG fast burst reactors. Served on the Nuclear 
Employment Augnientation Team in support of Combatant Commanders. 

f 
t Doctoral studentL 

The University of Heal ience Center, San Antonio, TX 

Research focused on diagnostic imaging, the use of Monte Carlo codes to simulate x-ray beam 
formation and transport, measurement of x-ray spectra, computed radiography and other digital 
imaging systems. Teaching duties and course work broadly covered the medical radiological physics 
profession. 

Chief, Health Physics 6/92 - 6/96 
Tripler Army Medical Center, Honolulu, HI 96859-5000 

Executive agent and Radiation Safety Officer for a broad-scope USNRC radioactive material 
license (#53-00458-04). Directed comprehensive health physics services for a major teaching and 
research hospital. Developed or approved nuclear medicine, diagnostic radiology and radiation 
therapy QC protocols. Performed gamma camera acceptance testing. Evaluated and approved all 
Pacific region radiological facility designs. Conducted health and medical physics audits. Routinely 
provided formal and informal radiation safety training and imaging science lechues to nuclear 
medicine and radiology technologists. Routinely counseled physicians, patients, and hospital staff on 
radiation effects. Occasionally lectured radiology residents in imaging physics. 



LTC John Mercier 
M a y  2004 

Project Engineer, Johnston Atoll Plutonium Mining Project 5/91 - 6/92 
Defense Nuclear Agency, Kirtland AFB, NM 87 1 15-5000 

Spearheaded the Defense Nuclear Agency's $15 million Plutonium Mining Project. Led 
world's first successful remediation of plutonium contaminated soil. Designed several multichannel 
analyzer radioassay systems using sodium iodide and highpure germanium spectroscopy detectors. 
Developed and enforced various radiation safety, bioassay, and respiratory protection programs. 

1 k L  Graduate Student , 
Cornell University, ~ h c a ,  NY 

Research focused on characterizing radiation damage to electronic components using the 
Cornell gamma irradiation facility. Gained experience as a federally licensed nuclear plant senior 
reactor operator (License # SOP-10973) that required mastery of all research facilities and 
radiological monitoring equipment within the reactor building. Developed experimental research 
protocols for the TNGA reactor and assisted in training a reactor operator. Course work broadly 
covered the nuclear engineering profession. 

Radiation Protection Oficer 12/85 - 12/88 
Darnall Army Community Hospital, Ft Hood, TX 76544-5063 

Executive agent and Radiation Safety Officer for USNRC limited-scope radioactive material 
license (#42-19113-01). Hospital consultant for health physics, diagnostic radiology physics, & 
medical nuclear physics. Developed radiation protection, radiology QAfQC, & nuclear medicine 
QNQC programs. Performed health & medical physics audits, calibrations, x-ray system & 
shielding surveys. Troubleshooted image quality problems. Trained all radiation workers. 

NucIear Medical Science Officer 1/85 - 12/85 
US Army Environmental Hygiene Agency, APG, MD 2101 0-5422 

Consulted Army and DoD installations for adequate radiation protection, radiology QA/QC, 
and nuclear medicine QNQC programs. Wrote safety and QC procedures and evaluated x-ray system 

I performance. Conducted radiological shielding evaluations and health hazard assessments of 
equipment and facilities. 

Commander, Detachment 1, A Compaty 12/82 - 12/84 
249' Supply and Transport Battalion, 49 Armored Division, 
Texas Army National Guard, Killeen, TX 

Exercised command. Led with honor and respect. 

Platpn Leader, HHQ Company 8/8 k- 1 1182 
249 Supply and Transport Battalion, 49 Armored Division, 
Texas Army National Guard, Austin, TX 

Developed leadership skills. 



7-l , . . LTC John Mercier 
.+ I '  .. May 2004 

RECENT PROFESSIONAL SHORT COURSES AND EXERCISES 

Radiological Mass Casualty Medical Preparations Course, 17-20 Feb 2004 
Course Director and Lead Instructor, Walter Reed Army Medical Center 

Nuclear, Radiation and High-Y ield Explosives (NRE) Course, 10 Feb - 4 May 2004 
Invited Lecturer, Uniformed Services University of the Health Sciences 

North Atlantic Treaty Organization (NATO) Sampling and Identification of Radiological Agents 
(SIRA) Field Trials, 21-26 Sep 2003 
Senior NATO Umpire, NATO Land Group 7 (Joint NBC Defense) 

Radiological Accident Command, Control, and Coordination Course, 18-21 Aug 2003 
Student, Defense Nuclear Weapons School 

Hazard Prediction Assessment Capability (HPAC) Software Basic Course, 15-1 8 Jul2003 
Student, Defense Threat Reduction Agency 

Medical Effects of Ionizing Radiation Course, 6 7  May 2003 
Student, Uniformed Services University of the Health Sciences 

Center for Disease Control (CDC) Radiological Event Tabletop Exercise - Louisville, KY, 11 Feb 03 
Leader, U.S. Army Radiological Advisory Medical Team, DoD 

Train the Trainer: Transportation Emergency Preparedness Program, 25 Jan 2003 
Student, Department of Energy - National Nuclear Security Administration 

Operation Diligent Warrior Nuclear Weapon Accident Exercise, 7-25 Oct 2002 
Leader, U.S. Army Radiological Advisory Medical Team, DoD 

NATO Staff Officer's NBC Defense Policy Course, 9-13 Jul2001 
Lecturer and Student, The NATO School - Supreme Headquarters Allied Powers Europe 

Joint Nuclear Operations and Targeting Course, 12-16 Jun 2000 
Student, Defense Nuclear Weapons School 
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UNITED STATES .+ 
P 4 NUCLEAR REGULATORY COMMISSION 

REGION l 
475 ALLENDALE ROAD 

KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

March 10,2005 

Docket No. 03001317 License No. 08-01 738-02 
Control No. 135964 

COL Thomas M. Fitzpatrick, MC 
Chairperson, Radiation Safety Committee 
Department of the Army 
Walter Reed Army Medical Center 
MCHL-HPIHealth Physics Office 
Building 41 Room 38 
Washington , DC 20307-5001 

SUBJECT: DEPARTMENT OF THE ARMY, APPLICATION FOR LICENSING ACTION, 
CONTROL NO. 135964 

Dear Colonel Fitzpatrick: 

This refers to your license amendment request. Enclosed with this letter is the amended 
license. Please note that your license was written in a format compatible with the revised 10 
CFR Part 35, effective October 24, 2002. The facility at Building T-2 may be released for 
unrestricted use. 

In accordance with NRC Regulatory Issue Summary (RIS) 2004-17: Revised Decay-ln-Storage 
Provisions for the Storage of Radioactive Waste Containing Byproduct Material 
(htt~://www.nrc.qov/reading-rm/doc-collections1en-comm/re-isses120041ri200417.~df), your 
license has been modified. Your license now contains a revised decay-in-storage (DIS) 
condition. This revised condition permits greater flexibility for DIS of waste by eliminating a 
specific holding period prior to disposal. Please review the RIS 2004-1 7, and the revised 
condition carefully to ensure that you understand its requirements. 

Please review the enclosed document carefully and be sure that you understand and fully 
implement all the conditions incorporated into the amended license. Please note the last 
condition on your license indicates that, "This license condition applies only to those procedures 
that are required to be submitted in accordance with the regulations." Therefore, any 
procedures submitted that were not required by regulation to be submitted, e.g., calibration of 
dose calibrators, will not be considered a part of your license and were not reviewed during the 
licensing process. These procedures will be reviewed during inspections, as necessary. If 
there are any errors or questions, please notify the U.S. Nuclear Regulatory Commission, 
Region I Office, Licensing Assistance Team, (61 0) 337-5239, so that we can provide 
appropriate corrections and answers. 

Current NRC regulations and guidance are available at the NRC Web sites listed below or by 
contacting the Government Printing Office (GPO) toll-free at 1-888-293-6498. The GPO is open 
from 7:00 a.m. to 9:00 p.m. EST, Monday through Friday (except Federal holidays). 



COL T. Fitzpatrick 
Department of the Army 

Thank you for your cooperation. 
Sincerely, 

Original signed by Ronald R. Bellamy 

Ronald R. Bellamy, Chief 
Decommissioning Branch 
Division of Nuclear Materials Safety 

Enclosure: 
Amendment No. 78 

NRC Web site addresses 
NRC regulations 

http://ww.nrc.qov/readinq-rm/doc-collections/cfr/ 
Licensing guidance 

http:Nwww.nrc.qov/readinq-rm/doc-collections/nures/staff/sr1556/ 
General Policy and Procedure for NRC Enforcement Actions 

H t tp : / /www.n rc .aov /wha t -we -do / reau la to~en fo rc -po l .~d f  
206 of the Energy Reorganization Act of 1974 

http://ww.nrc.aov/who-we-are/aoverninu-laws.html 

CC : 
LTC John R. Mercier, Ph.D., Radiation Safety Officer 



COL T. Fitzpatrick 
Department of the Army 
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NRC FORM 374 
U.S. NUCLEAR REGULATORY COMMlSSlON 

PAGE 1 OF 9 PAGES 
Amendment No. 78 

a MAT [4lLE3$II 
Pursuant to the ~ t 8 m i c  Energy Act of 1954, as amended, the ~ n e r l y  Reorganization Act of 1974 (Public Law 95-438), and Title 10, Code 
of Federal Regulations, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 36, 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, and 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 ortransfer 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 conditions 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 

I. Department of the Army 

In accordance with the letter received 

October 29,2004 

3. License number 08-01 738-02 is amended in 

I 

I 

atomic numbers 1-83. 

B. Iodine 131 

. . 

D. Krypton 85 

E. Phosphorus 32 

F. Carbon 14 

G. iodine 125 

H. Iridium 192 

I. Chromium 51 

?? .$ 
*w5,< - , 

E. Any g@ E. 2 curies 

F. Any F. 2 curies 

G. Any 

H. Any 

I. Any 

G. 1 curie 

1. 750 millicuries 

J. Sulfur 35 J. Any J. 1 curie I 
K. . ~ y d r o ~ e n  3 K. Any . K. 5 curies 

L. Molybdenum 99 L. ~ o l ~ b d e n u m  991 L. 23 curies 
Technetium 99m Generators 
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License Number 

pJ 

LS LICENSE 
SUPPLEMENTARY SHEET 030-01 31 7 

Amendment No. 78 

6. Byproduct, source, andlor special 7. Chemical andlor physical form 8. Maximum amount that licensee may 
nuclear material possess at any one time under this 

license 

M. Technetium 99m 

N. Strontium 90 

0. Cesium 137 

P. Gadolinium 153 

Q. Iodine 125 

R. Iodine 125 

S. Cesium 137 

T. Cobalt 60 
t 

U. Americium 241 

V. Americium 241 

W. Nickel 63 

X. Iodine 129 

Y. Thorium 

2. Uranium 

M. Any M. 23 curies 
t-. - 

N. Sealed sources N. 

+*Y . % &z@ : 
$+ 4&, +$ 3% 

xbr:42 P. Sealed sources "_,P- i 
@-% %+J, ** --- 

Q. Sealed sources (3521 curie ,1 

AA. Cesium 137 

BB. Americium 241 

##v. .Se_aled sources -%--- ". ; 
'-- - 4 

" / 
i . . - 

W. Sealed soci'rchs and foils 

X. Sealed sources 

Y. Any 

Z. Any 

AA.-Sealed sourcs 

BB. Sealed sources 

W. 1 curie 

X. 1 curie 

Y. 5 kilograms 

Z. 50 kilograms ---- - 
AAI 

BB. 
\ 

exceed 300 
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License Number 
7 08~01738-02p 13g g 2- 1 a ~2 f - ~  Dup l i~~ ,~ - -  

MATERIALS LICENSE ~ o z e t  or Reference ~ u m E  
-'' $- " - --- * -- 

SUPPLEMENTARYSHEET 030-01 31 7 

6. Byproduct;source, and/or special 7. Chemical and/or physical form 8. Maximum amount that licensee may 
nuclear material possess at any one time under this 

license 

- , 

CC. Palladium 103 

DD. Iridium 192 

Amendment No. 78 

CC. Sealed sources 

DD. Sealed sources 

CC. 3 curies 
$.-- 

OD.~  
+* gJ $2: fF% I "- I 

EE. Uranium depleted in EE. Plateti $+- Metal - .4$ g/ 
i; 

EE. 400 Kilograms 
Uranium 235 , fit g 

%**L 
%,@T y :!rr 

FF. Cobalt 60 . '%=$ 
*., FF. Sealed Sources 

.%-,E= 
@ EF. No single source to exceed the 

?ii; T  maximum activity per source or 
@)&naximurn activity per device 

ri$ecified in the certificate of 
~goistration issued by the U.S. 
Nuclear Regulatory 
~ ~ m m i s s i o n  or an Agreement 
State zs 

GG. Cesium 137 GG.;Z;No single source to exceed 
.<@ maximum activity per 

Fsource or maximum activity per 
g8evice specified in the 

I adcertificate of registration issued 
3 by the U.S. Nuclear Regulatory 

Commission or an Agreement 
State 

I 
I 

*-, - 
9. Authorized use: 

A. through DD. Medical diagnosis, therapy and research in humans in accordance with any applicable 
Food and Drug Administration (FDA) requirements. Research and development as 
defined in 10 CFR 30.4, including animal studies; instrument calibration; student 
instruction. 

EE. Shielding in linear accelerators. 
FF. and GG. For irradiation of materials in self-shielded irradiator devices that have been registered 

either with the U.S. Nuclear Regulatory Commission under 10 CFR 32.21 0 or with an 
Agreement State and which have been distributed in accordance with a Commission or 
Agreement State specific license authorizing distribution to persons specifically 
authorized by a Commissio or 4greeyent State license to rece've, pdqse?+sliand use 

--sc r-irfl$ Dupli~m ( e-aevices. kirk a [J I 1 eks~e a~klptia~dce 



NRC. FQRM 374A U.S. NUCLEAR REGULATORY COMMISSION 

1' B*Q Buphj~~ht D u ~  
MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

Amendment No. 78 

Licensed material in Items 6.A through 6.EE may be used only at the licensee's facilities located at 
the Walter Reed Army Medical Center, Washington, D. C.; WRAMC Forest Glen Section and Annex, 
Silver Spring, Maryland; U.S. Army Medical Laboratory, WRAMC Department of Pathology, Fort 
Meade, Maryland; Rickman Building, 13 Taft Court, Rockville, Maryland and Gillette Building, 270 
Research Center, 141 3 Research Boulevard, Rockville, Maryland. 

Licensed materia 
who have receiv 

The use of licensamate 
in 10 CFR 35.2. 

the training criteria e gnated in writing by the 
licensee's Radiation 

Individuals designated to hytherapy shall meet the 
d on a current U.S. 
sued under a broad scope 

license as a medical physicist; and shall be designated, in writing, by the Radiation Safety 
Committee. In addition, the physicist must meet the recentness of training requirement in 10 CFR 
35.972 and have recent, device-specific training and experience for each make and model of 
intravascular brachytherapy device used by the licensee. 

F. The Radiation Safety Officer for this license is Lieutenant Colonel John R. Mercier. 

12. In addition to the possession limits in Item 8, the licensee shall further restrict the possession of licensed 
material at a single location to quantities below the limits specified in 10 CFR 30.72 which require 
consideration of the need for an emergency plan for responding to a release of licensed material. 

13. The licensee is exempted from decommissioning financial assurance requirements for possession of 
l i c e p  d rn &rial ialn$bealed sourcg in qua F l t l  t~ ips gr8$ter$ 'nshe limits i& 10 ~ ~ ~ 3 0 ~ f [ { ) ~ ~ t  

source change. 
P purp&&$o?":oerc"2*.b&nges only. This exempf18h(k!&an edTir no more than30tda$$ for ny 



14. Notwithstanding the requirements of 10 CFR 35.49(a) and (b), 35.100, 35.200, 35.300, 35.400 and 
35.500 the licensee may use for any medical use any byproduct material or reagent kit. The licensee 
shall possess and use byproduct material for medical use in accordance with the prescriptive and 
performance criteria in the other sections of 10 CFR 35. This does not relieve the licensee from 
complying with applicable U.S. Food and Drug Administration (FDA) and other Federal and State 
requirements. 
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License Number 

Duplicate Dup 

r Q  WeE%- 
15. A. Detector cells containing a titaqu@&tjtide foil or a2scanQy$ tritide foil shall only be used in 

conjunction with a properly opetiat~ng temperature control qsqkanisrn which prevents the foil 
temperatures from exceedir$!dhat specified in the certificate of referred to in 
10 CFR 32.210. +pj 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

4* C. In the absence of a certificate fromta tr&sf_er~r. i@$isat~pg that a leak test has been made within six 
& %&,P months prior to the transfer, a sealed source or d&@ctor cell received from another person shall not 

be put into use until tested. 

~ o x e t  or Reference ~ u r n b x  *' B- * - -*-- 

030-01 31 7 

Amendment No. 78 

D. Each sealed source fabricated by the licensee shall be inspected and tested for construction defects, 
, leakage, and contamination prior to any use or transfer as a sealed source. 
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Dup 
MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

I Amendment No. 78 

- - - 

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

(i) they contain only hydrogen-3; or 

(ii) they contain only a radioactive gas; or 

ia, Pennsylvania 19406. The 
Its, and corrective action taken. 

%d* 3%~ G. The licensee is authorized to collect le&stes@,g~~~es fo~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. 

19. The licensee shall not repair, remove, replace or alter any of the following: electrical and mechanical 
systems that control irradiator source or shielding movement, the irradiator's shielding or sealed source, 
safety interlocks, or any component that may affect safe operation of the irradiator. These activities shall 
be performed by a person specifically licensed by the U.S. Nuclear Regulatory Commission or an 
Agreement State to perform such services. 

I 

Duplicate' 

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

Duplicate Duplicate 



NRC FORM 374A U.S. NUCLEAR REGULATORY COMMISSION PAGE 7 of 9 PAGES 

License Number 
8 n B e $ 9  

Duprlc&{e ...- 1 DB~;~ ' !  Y I  I ~ = . @ ~ 0 1 7 3 8 - 0 2 ~  %%.J ~ - ~ E ~ ~ ~ ~ ; ~ ~ ~ ~  .- -*I- h L  ---- -" 
MATERIALS LICENSE 0"oZet or Reference Number 

SUPPLEMENTARY SHEET 030-01 31 7 
Amendment No. 78 

20. For each 
the licens7e shall: 

,irradiator installed and used, 
-4 

A. Permit the use of the irradiator only when a calibrated and operable radiation survey meter or room 
monitor is available; and 

E. If abnormal radiation; 
licensee shall cease 
immediately notify th 
20, 21 or 30. s-2 

.6qyL- , 4 *kg: 
4 r.- -+g P 

F. Not repair or authorize repairs of the irfgaiator-except by the manufacturer or other persons 
specifically authorized by the U.S. Nuclear Regulatory Commission or an Agreement State to perform 
such services. 

21. The licensee is authorized to hold byproduct material with a physical half-life of less than or equal to 
. 120 days for decay-in-storage before disposal without regard to its radioactivity if the licensee: 

A. Monitors byproduct material at the surface before disposal and determines that its radioactivity 
cannot be distinguished from the background radiation level with an appropriate radiation detection 
survey meter set on its most sensitive scale and with no interposed shielding; and 

B. Removes or obliterates all radiation labels, except for radiation labels on materials that are within 
containers and that will be managed as biomedical waste after they have been released from the - 
licensee; and 

Duplicate m 
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Amendment No. 78 

28. Except as specifically provided otherwise in this license, the licensee shall conduct its program in 
accordance with the statements, representations, and procedures contained in the documents, including 
any enclosures, listed below, except for minor changes in the medical use radiation safety procedures as 
provided in 10 CFR 35.31. The U.S. Nuclear Regulatory Commission's regulations shall govern unless 
the statements, representations, and procedures in the licensee's application and correspondence are 
more restrictive than the regulations. 

Letter dated Februa 
Letter dated Jun 

0, ML043220467) 

For the U.S. Nuclear Regulatory Commission 

Original signed by Ronald R. Bellamy 
Date -L BY 

Ronald R. Bellamy, Chief 
Decommissioning Branch 
Division of Nuclear Materials Safetv 



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION l 

475 ALLENDALE ROAD 
KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

April 24,2005 

Docket No. 0300131 7 License No. 08-01 738-02 
Control Nos. 135047 

136837 

Colonel Thomas M. Fitzpatrick, MC 
Deputy Commander for Clinical Services 
Department of the Army 
Walter Reed Army Medical Center 
6900 Georgia Avenue, NW 
Washington, DC 20307-5001 

SUBJECT: DEPARTMENT OF THE ARMY, WALTER REED ARMY MEDICAL CENTER, 
ISSUANCE OF LICENSE RENEWAL, CONTROL NO. 135047 

Dear Colonel Fitzpatrick: 

This refers to your request for renewal of your NRC license and to your amendment request 
dated April 15, 2005. Enclosed with this letter is the renewed license. As requested in your 
renewal application, the decommissioned U.S. Army Medical Laboratory facility at Fort Meade, 
Maryland has been removed from your license and may be released for unrestricted use. In " 

addition, LTC Mark Melanson, Ph.D. is now designated as Radiation Safety Officer for this 
license. 

Please review the enclosed document carefully and be sure that you understan?all conditions. 
If there are any errors or questions, please notify the U.S. Nuclear Regulatory Commission, 
Region I Office, Licensing Assistance Team, (610) 337-5239, so that we can provide 
appropriate corrections and answers. 

The NRC expects licensees to conduct their programs with meticulous attention to detail and - 
high standards of compliance. Because of the serious consequences to employees and the 
public that can result from failure to comply with NRC requirements, you must conduct your 
program according to NRC regulations, the conditions of your NRC license, and the 
representations made in your application. Please note that the last condition on your license 
indicates that "This license condition applies only to those procedures that are required to be 
submitted in accordance with the regulations." Therefore, any procedures submitted that were 
not required by regulation to be submitted, e.g., calibration of dose calibrators, will not be 
considered a part of your license and were not reviewed during the licensing process. These 
procedures will be reviewed during inspections, as necessary. 

Please note that you must: 

1. Operate in accordance with NRC regulations 10 CFR Part 19, "Notices, Instructions and 
Reports to Workers; Inspections," 10 CFR Part 20, "Standards for Protection Against 
Radiation," and other applicable regulations. 



T. Fitzpatrick 2 
Department of the Army 

2. Notify the NRC in writing when: 

a) the Radiation Safety Officer permanently discontinues performance of duties 
under the license or has a name change; 

b) the mailing address changes; 

c) the name on the license changes; or 

d) permitting an individual to function as a temporary Radiation Safety Officer in 
accordance with 10 CFR 35.24(c). 

3. In accordance with 10 CFR 30.36(d), notify the NRC, promptly, in writing, and request 
termination of the license when you decide to terminate all activities involving materials 
authorized under the license. 

4. Request and obtain a license Amendment before you: 

a) permanently change Radiation Safety Officers; 

b) receive byproduct material in excess of the amount, or radionuclide, or form 
different than authorized on the license; 

c) change the name or ownership of your organization; 

d) change the address(es) of use identified on the license; 

e) receive, prepare, or use byproduct material for a type of use that is not 
authorized on the license; or 

f 1 revise procedures required by 10 CFR 35.61 0, 35.642, 35.643, or 35.645, as 
applicable, where such revision reduces radiation safety. 

5. Submit a complete renewal application or termination request at least 30 days before 
the expiration date of your license. You will receive a reminder notice approximately 90 
days before the expiration date. Possession of byproduct material after your license 
expires is a violation of NRC regulations. 

In addition, please note that NRC Form 313 requires the applicant, by signature, to verify that 
the applicant understands that all statements contained in the application are true and correct to 
the best of the applicant's knowledge. The signatory for the application should be the licensee 
or a certifying official of the licensee rather than a consultant. 

You will be periodically inspected by the NRC. Failure to conduct your program in accordance 
with NRC regulations, license conditions, and representations made in your license application 
and supplemental correspondence with NRC will result in enforcement action against you. This 
could include issuance of a notice of violation, or imposition of a civil penalty, or an order 



T. Fitzpatrick 3 
Department of the Army 

suspending, modifying or revoking your license as specified in NUREG 1600, "General Policy 
and Procedure for NRC Enforcement Actions" (Enforcement Policy). 

An environmental assessment for this action is not required, since this action is categorically 
excluded under 10 CFR 5 1.22(~)(14). 

Current NRC regulations and guidance are available at the NRC Web sites listed below or by 
contacting the Government Printing Office (GPO) toll-free at 1-888-293-6498. The GPO is 
open from 7:00 a.m. to 9:00 p.m. EST, Monday through Friday (except Federal holidays). 

Thank you for your cooperation. 

Sincerely, 

Original signed by Sandra Gabriel 

Sandra Gabriel 
Senior Health Physicist 
Medical Branch 
Division of Nuclear Materials Safety 

Enclosure: 
Amendment No. 79 

NRC Web site addresses 
NRC regulations 

htt~://www.nrc.aov/readina-rm/doc-collections/cfr/ 
Licensing guidance 

htt~://www.nrc.aov/readina-rm/doc-collections/nureas/staff/sr1556/ 
General Policy and Procedure for NRC Enforcement Actions 

h t t ~ : / / w w w . n r c . a o v / w h a t - w e - d o l r e a u l a t o ~ d f  
206 of the Energy Reorganization Act of 1974 

htt~://www.nrc.aov/who-we-are/qovernina-laws.html 

cc: 
LTC Mark Melanson, Ph.D., Radiation Safety Officer 
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Amendment No. 79 

Pursuanf to the ~ t b m i c  Energy Act of 1954, as amended, the ~ n e r ~ ~  Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code 
of Federal Regulations, Chapter I, Pads 30, 31, 32, 33, 34, 35, 36, 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, and 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 ortransfer 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 conditions 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 the application dated 

May 21, 2004 and the letter dated April 15, 2005, 

I. Department of the Army 3. License number 08-01 738-02 is amended in 

Walter Reed Army ~edicalcenter 

nuclear material 

atomic numbers 1 thr 

D. Strontium' 90 

E. Molybdenum 99 E. Any E. 23 curies 

, F. Technetium 99m F. Any F. 23 curies 

G. Iodine 131 G. Any G. 2 curies 

H. Xenon 133 

I. Cesium 137 

H. Any 
i- 

I. Sealed sourced 

H. 2 curies 
e- -. d 

i 
I. 
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-* ' - License Number 
)-? * d 

; 12 e ? - - f 7  ci-y; ;:&J E '  ; p h - ?  2 ; t - . - .  98-01 e w -  738-02;,+ ; j; $ ," * . t X  - ; f - - - " - * - #+ \  ek ~ 2 ~ 1  
:+,f:*% ,?i i 4  ,fir " 2 " 9 hl *...A8 +,%.',, % " as ".S" 

"ATERIALS LICENSE ~ o c k e t  or Reference ~umbe? I" I"'" 

SUPPLEMENTARY SHEET 03001 31 7 
08-01 738-03 

Amendment No. 79 

R. Sealed Sources 
-.  . 
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L' a 
License Number "'-",. ;>* ",,. ' 1. 

1 8 . s  %@%, T g- PI* ,;&A 08-01 738-02, 
b %A$ $ 2  3 - j  z E ?i, &-. *- kWr &3 3 - 1 ~  !$l g i_, - .-- g >i g p 2  y ' - ~ ~ < , g - ~  

MATERIALS LICENSE ~ogket  or Reference ~ u m b e i  -" $"I -*-- * %* 

SUPPLEMENTARY SHEET 03001 31 7 
08-01 738-03 - 
Amendment No. 79 

9. Authorized use: 
A. through K. Medical diagnosis, therapy and research in humans. Research and development as defined in 

10 CFR 30.4, including animal studies; instrument calibration; student instruction; and in-vitro 
studies. 

L. through 0. Calibration and checking of th eels instruments. Teaching and training of students. 
0 d,. " "a  

P. Shielding in linear accelerators. * - a . . i * $ ;  
Q. and R. For irradiation of mate~;ials,in~ lded irradlatoi$evices that have been registered either 

with the U.S. NucleasRegulatory Commission under 1 O'CFR 32.210 or with an Agreement 
State and which haie4been distributed in accordance with ~ ' ~ ~ m r n i s s i o n  or Agreement State 
specific license authorizing distribution to persons specificaliydauthorized by a Commission or 

10. Licensed material maSlje 
Medical Center (W R A ~ C ) ,  

11. A. The use of licensed r-qateri 
10 CFR 35.2. 

B. Individuals designated to work as authori , a~ th~r ized~uc lear  pharmacists or authorized 
medical physicists, as defined in .lo CER 35.2, shall meet the training, experience, and recentness of 
training criteria established in 10 CFR Part 35,*and shall be designated, in writing, by the licensee's 
Radiation Safety Committee. 

C. Licensed material in ltems 6.A. through 6.P. for other than human use shall be used by, or under the 
supervision of, individuals designated by the Radiation Safety Committee. 

D. Licensed material in ltems 6.Q. and 6.R. shall be used by, or under the supervision of, individuals 
who have received the training described in the revised application appended to the letter dated 
January 10, 2005, and have been designated, in writing, by the Radiation Safety Officer. The 
licensee shall maintain records of individuals designated as users for 3 years following the last use of 
licensed material by the individual. 

E. The Radiation Safety Officer for this license is Lieutenant Colonel Mark Melanson, Ph.D. 

12. In addition43 Z* B P  BY)& the possession H 8 - r  l im i t~~ in  ltemC8:$he lice(i~ee-s&~~further b ,: g ."-; rsstrict ~~e~pogsession~of,licensed p - c ~ 2 a  *d,. &-a 

*72 hrch requ~re-- mder~al~~takin~le-location to quSntities belo9v~ttie'l1m1tsspecified in 10'-CFR $0: .v 
considerdion of the need for an emergency plaifor responding to a release of licensed material. 



SUPPLEMENTARY SHEET 

13. The licensee shall not use licensed material in field applications where it is released except as provided 
otherwise by specific condition of this license. 

14. Experimental animals, or the products from experimental animals, that have been administered licensed 
materials shall not be used for human consumption. 

U.S. Nuclear Regulatory Co on, to account for all sources devices received and possessed 
under the license. Record3 ntories shall be maintained fo is  from the date of each inventory 
and shall include the radionuc nd &del numbers, and the date of 

llowing ccnditions apply: 

C. Each sealed source fabricated b$+tHe licensee shall behspected and testecl for construction defects, 
leakage, and contamination prior to any2useA7ort?a"nsfe<as a sealed source. 

D. In the absence of a certificate from a transferor indicating that a leak test has been made within the 
intervals specified in the certificate of registration issued by the U.S. Nuclear Regulatory Commission 
under 10 CFR 32.21 0 or under equivalent regulations of an Agreement State, prior to the transfer, a 
sealed source received from another person shall not be put into use until tested and the test results 

E. Sealed sources need not be tested if they contain only hydrogen-3; or they contain only a radioactive 
gas; or the half-life of the isotope is 30 days or less; or they contain not more than 100 microcuries of 
beta- and/or gamma-emitting material or not more than 10 microcuries of alpha-emitting material. 

F. Sealed sources need not be tested if they are in storage and are not being used; however, when they 
are removed from storage for use or transferred to another person and have not been tested within 

r t he  required<leak,test intervakthey s$all;~e,>esF~~before-use or transfer. ~No~epl~dso,ucces~aI I  be 
4 k g  4 b h "  it # 8-k r $ * a  , - 6  c, 
Lstore$dfor k.@e"<odof more than 10 yearshw.wlihout beingtested for ~&hka~d.and/o~contam~nation. 



G.' The leak test shall be capable of detecting the presence of 0.005 microcurie (1 85 becquerels) of 
radioactive material on the test sample. If the test reveals the presence of 0.005 microcurie 
(185 becquerels) or more of removable contamination, a report shall be filed with the U.S. Nuclear 
Regulatory Commission in accordance with 10 CFR 30.50(~)(2), and the source shall be removed 
immediately from service and decontaminated, repaired, or disposed of in accordance with 
Commission regulations. --1 $2 :;: .>rz 

,* 5;. ;I%> ; 2 , & > ,  

2k ;,' -; & 
H. Tests for leakage and/or contamination, including leak test sample collection and analysis, shall be 

performed by the 1icensee:o"ry other persons specifically licensed by the U.S. Nuclear Regulatory ",.? 
Commission or an ~ ~ r e e f i e n t  .*,.a i" State to perform such services. . 6 " 6  

L., r*' 

I. Records of leak test.ies;lts shall be kept in units of rnicrocuries an6$gha11 be maintained for 5 years. 

NRC FORM 374A U.S. NbbLEAR REGULATORY COMMISSION 

I I*- ,.>"+ -_ 
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>$ *+ -* *<* ,>. i * P t&A:7" * 

18. Maintenance, repair, clgghng, ;gpliic~tnent, and disposal * gf & - ,  f$ls;~ontained ig detector cells shall be 
performed only by the-dGvice mancf<ctij$r.or other persons specifically adhbrized by the U.S. Nuclear 
Regulatory commissibior an ~greemenj~siate fo p~rform-such services. ;;-;: 

?LA*-- 
*.# ; ,#, \ y , s < -  <;; 

2- * *=;; "= - - 'i$\,& <<3>p.iE;> -., />* < Y*r-" 

19. A. Detector cells cor&ining a !itat?$rn tl;lt~dp&$~~~;~~candiu,rn tritide foil dl%ll only be used in 
conjunction with a properl~~~~ratipg-t~~mPer,atur,eEco~tioli.;r!~e~~~ni~mL~~ich -.-% 7x prevents the foil 
temperatures fromP~xceeding sk e-xvm-$++~h tbat +> $ecified 4 in thb$hdiiicitb:bf registration referred to in 

! ?"ye* jA( * ' .r l 10 CFR 32.21 0. 21.*3 -:;zt; :9r" .;,, .$B.. i.>,e.. t' ' z. ; ,*rx B.;? 
y- -- j,i~vxp ; .& < -> 2, 92; : -%.*-*--;%.'" 

a 'A -- ,%-; .ZL-~:~:*C-~$---*+-"~ $@< W S * ~  ?*% e 

$3 t.,,, ..$:,p*L%.q?" ' -2s 
B. ' When in use, detect& dills containing a tltanium tritidkf;ii or a ?c?ndium tritide foil shall be vented to 

s 5% : 'PT >-;y4.. t a* 2 the outside. - f : ~  -* b , ,<s A'- %, q. % 
L7. # 

I 
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03001 31 7 
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Amendment No. 79 

20. The licensee shall not repair, remove,,feplace, or alter any of:the following: electrical and mechanical 
systems that control source or shielding mdte~iht;t"h%?irradiator's shielding or sealed source, safety 
interlocks, or any component that may affect safe operation of the irradiator. These activities shall be 
performed by a person specifically licensed by the U.S. Nuclear Regulatory Commission or an Agreement 
State to perform such services. 

pmu) A 

21. For each\, , cesium-137 irradiator installed and used, 
the licens'6 shall: ' a 

A. Permit the use of the irradiator only when a calibrated and operable radiation survey meter or room 
monitor is available; and 

B. Permit the irradiator door to be opened only after the operator has checked visual indicators to verify 
that the source has returned to its safe storage position; and 

g $' C. g--Have LAzi ~ - i ; ; g  ro'om..mo~ito,rs <.Fj-i&.3 installed . @j that w i l b p  , ., , , pp-i..g.i 
bi*Q ,:.a- * Qh..h it.,* iu3i.a" 

i 2; $bez 2 C& ~ 2 "  .b<itixa( 

(i) 'operate at all times when the irradiato; is in use; and 
(ii) Activate a visible and audible alarm when radiation exceeds 2 millirems per hour; and 
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License Number 

-, .. T si jn; ; c;:;f-~ ?** : ?;+ - . 5 .;-. .- 08-01 738-02%~. . $ >, Q-. .<-.s .TP 
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SUPPLEMENTARY SHEET 03001 31 7 
08-01 738-03 

Amendment No. 79 

(iii) Detect any radiation leaking froin the irradiator door; and 
(iv) Be visible to the irradiator user when the user is next to the irradiator; or 

D. If a room monitor is not installed, have available a calibrated and operable survey meter which will be 
used to: 

(i) Determine the ra oor is closed; and 
(ii) Check for any in tor door is opened. 

E. If abnormal radiation I *detected at any time, the 
licensee shall cease 

10 CFR Parts 20 

anufacfckr or other persons 
Agreement State to perform 

22.  hep procedures con 
ach person using or 

having responsibilit 

23.- The licensee is autho f less than or equal to 
120 days for decay-in 

A. Monitors byproduct material at thgsurface before disposal and determines that its radioactivity 
cannot be distinguished from the back$6un~iadiation level with an appropriate radiation detection 
survey meter set on its most sensitive scale and with no interposed shielding; and 

B. Removes or obliterates all radiation labels, except for radiation labels on materials that are within 
containers and that will be managed as biomedical waste after they have been released from the 
licensee; and 

C. Maintains records of the disposal of licensed materials for 3 years. The record must include the date 
of disposal, the survey instrument used, the background radiation level, the radiation level measured 
at the surface of each waste container, and the name of the individual who performed the disposal. 

24. The licensee is authorized to transport licensed material in accordance with the provisions of 
10 CFR Part 71, "Packaging and Transportation of Radioactive Material." 

25. No~i$s#~~i~$h,e i r~qui rements of License,Conditio~+.26,,:t~~ ,B % -f 3 i: B E ...:.I! licen~ee,~is authorized f> $ 8 g tp 4 maheprogram >c ,I 

changesand ~hanges~to p r o c e d ~ ~ ~ s  spedfisallyjdent1fidd~1n~01e condition, w h i c h ~ ~ e ~ e ~ ~ r e @ i o % d ~ ~ - ~  
approvedVby the U.S. Nuclear Regulatory ~omm;ssion and incorporated into the license without prior 
Commission approval as long as: 
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dogget or Reference Numb& " l- 

SUPPLEMENTARY SHEET 03001 31 7 
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Amendment No. 79 

A. The proposed revision is documented, reviewed, and approved by the licensee's Radiation Safety 
Committee in accordance with established procedures prior to implementation. 

6. The revised program is in accordance with regulatory requirements, will not change the license 
conditions, and will not decrease the effectiveness of the Radiation Safety Program. 

"C "r %" 

C. The licensee's staff is trained in the r~vigGd pYoc~du?~s prior to implementation. 

accordance with the st ed in the documents, including 
any enclosures, listed procedures that are required to 

For the U.S. Nuclear Regulatory Commission 

Original signed by Sandra Gabriel 

Sandra Gabriel 
Medical Branch 























Ilnmsn08TfOIB REPORT rn 
CF THE AlW 

, D. C. 20012 
8-1738-2 

ESTSGATIOPJ CONDUCTED MARCH. 24 - APRIL 10, lgfjg 

RE: IBTiWWL EXPOSURE - TECHNICIAIQ SUSPECTED OF HAVING WILLFULLY 
Zl?GESTED AS MICII A6 10 MUIJCURIES OF TECDEFIW-gYia and 
e5 mmocmm cv IODINE-131 

The sub3ect report has been reviewed. Tble ie t o  confixm that we do 
not plan to correepond with Walter Reed Army Medical Center concern- 
ing the inveetigstion as no enforcement action appears appropriate. 
If0 item of noncqpllance or eafety items were noted during the inveeti- 
gation. We coPeider the caee cloeed. 

Original Signed by 
T, W. Brockett 

-- 

T. W. Brockett 
Naterials Inspection and 
Enfor cement Branch 

Division of Compliance 

cc: C0:I 
Helen E%mmf3 
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F i l e s  

7 JUN 5 1969 & 9a&.:.* &=:. L.. * 1 ! 

I 

DEPARTMENT OF 'm ARMY, WALTER REED ARMY MEDICAIL 
CENTT.:II, WASHINGTON, D. C.,  LICENSE NO. 8-1738-2 

On March 21, 1969, Region I was inforrned Ly t h e  sub jec t  l i c e 3 s - r  
0 

t h a t  a t e c h n i c i a n  had appa ren t ly  i nges t ed  some r ad ioac t ive  cla'uerial. 
On March 24, 1969, Region I conducted a n  i n v e s t i g a t i o n .  I t  w a s  cun- 
cluded t h a t  t h e  t e c h n i c i a n  a p p a r e n t l y  se l f -adminis te red  rnicro:ul-ie 
q u a n t i t i e s  of i o d i n e  131 and m i l l i c u r i e  q u a n t i t i e s  of technetiurr, 23. 
The i n v e s t i g a t i o n  revea led  t h a t  t h e  t echn ic i an  has n p a s t  h l s t b r y  
of a  s e l f - i n f l i c t e d  wound and o f  mental i n s t a b i l i t y .  ' k e r e  W e r e  

no i tems of noncompliance and t h e  case was c losed  by memo tc, i ' i l e s  
d a t e d  A p r i l  30, 1969. 

A s  a  r e s u l t  of a n  i n v e s t i g a t i o n  conducted by Walter Reed X u s ; ~ i t a l ,  
t h e  h u o p i t a l  a l s o  concluded t h a t  t h e  t echn ic i an  d e l i b e r a t e l y  in1;ested 
t h e  r a d i o a c t i v e  m a t e r i a l .  Walter  Reed s e n t  i n  a comprehensive 
r e p o r t  da ted  May 12,  1969, of  t h e  r e s u l t s  of i t s  i n v e s t i ~ -  rd t ion t u  
t h e  A L C .  The r e p o r t  con ta ins  a g r e a t  d e a l  of medical inl 'ormation 
concerning t h e  t e c h n i c i a n  and a l l u d e s  t o  h i s  p a s t  behaviora l  nunor -  
m a l i t i e s .  A f t e r  review of t h e  r e p o r t ,  we have decided not  t o  i ~ l a c c  
a copy i n  t h e  P u b l i c  Document Room a t  t h i s  t ime. A l t h o ~ q h  trle r~2:ne 
of t h e  t e c h n i c i a n  would be de l e t ed ,  we be l i eve  no u s e f u l  ~ J U ~ ~ J O S ~  

would be served  by p l ac ing  the  r e p o r t  i n  t h e  PDR. 

Orlglnal 2 . i ,~d 

Jack RS ~ m d ~ ~  

Jack R. Roeder, Chief 
Mate r i a l s  Inspcc Liun  B 

I 

Enf'orcernen t. Uri~nch 
Div is ion  of' C c ~ r n j ) ]  iiinccl 

c c :  C 0 : I  J 
DML: I B ,  w/cpy l t r  d t d  5/12/69 , 

w/encl. I 

Helen Semmes 
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IN REPLY REFER TO - 
MEDEC -RS 

SUBJECT: Report of Overexposure 

,p,@=p-&-- , 
li I < 

DEPARTMENT OF T H E  ARMY. 1 ' 

THRU: The Surgeon General 
ATTN: MEDPS-PO 
Department of The Army 
Washington, D.C. 20315 ) 

-- I 

! 
WALTER REED ARMY MEDICAL CENTER 

WASHINGTON. D.C 20012 ' 

MAY 1 1969 
5 

a. Report of Investigation, Radioisotope Technician, WRGH (Ind 1) 1. 

! 

i 
[ 

- . . 
1. Forwarded, herewith, incompliance with 10 CFR Part 20.405(a) a r e  six (6) 
copies of each of the following documents relating to an investigation into the , 
facts surrounding an internal exposure to radioisotopes incurred by a radio- , 
isotope technician assigned to Walter Reed General Hospital in March 1969. 

- - 
I I 

I 

i 
1 - 

c. Letter, MEDEC-RS, Subject: Notification of Technical Overexposure, 
addressed to the subject individual. @cl 3) 

b. Minutes of a Special Radioisotope Committee Meeting, convened on 
14 April 1969 to consider the facts surrounding the subject exposure. (Incl2) 

d. Identification Data as required by 10 CFR Part 20.403(c). (Incl 4) 

I 

1 

2. Request that al l  questions and/or comments pertaining to th is  matter be I ,  
i 

referred to the Health Physics W c e r ,  Elldg 188, Forest Glen Section, Walter 
Reed Army Medical Center, Washington, D. C. 20012 (Telephone: IDS Code 
198 - 5161 or  Commercial Area Code 202 - 576-5161). 

I 
I .  
1 

FOR THE COMMANDER: I 



I 1 - 
I 

;;pi( 1 r; { L ~ ~ W J  

REPORT OF INVESTIGATION 
RADIOISOTOPE TECHNICIAN 

WALTER REED GENERAL HOSPITAL 

I .  The f o l l o w i n g  ;eport i s  a  summary o f  t h e  f i n d i n g s  o f  an i n v e s t i g a t i o n  
i n t o  t h e  f a c t s  and circumstances surrounding t h e  uptake o f  r a d i o a c t i v e  
m a t e r i a l  by an e n l i s t e d  Radio isotope Technic ian assigned t o  t h e  Nuclear 
Medic ine Sect ion, Radiology Service, Wal te r  Reed General Hosp i ta l  du r ing  
t h e  month o f  March 1969. 

2. Backqround In fo rmat ion :  The i n d i v i d u a l  e n l i s t e d  i n  t h e  US Army on 
30 Jul  1966 f o r  a  t h r e e  ( 3 )  year te rm and was assigned t o  WRAMC on 17 Oct  
1966 f o l l o w i n g  bas ic  t r a i n i n g .  Since he had been t r a i n e d  as a  rad io i so tope  
t e c h n i c i a n  a t  t h e  U n i v e r s i t y  o f  Michigan Medical Center, Ann Arbor, Mich- 
igan p r i o r  t o  e n l i s t i n g ;  he was assigned t o  t h e  Nuclear Medicine Sect ion, 
WRGH. H i s  performance o f  duty and techn ica l  knowledge were exemplary. 
On I  Feb 1969, t h e  i n d i v i d u a l  sus ta ined l ace ra t i ons  o f  h i s  abdomen and 
face i n  t h e  Radio isotope C l i n i c .  Al though he i n i t i a l l y  a l l e g e d  t h a t  t h e  
i n j u r y  r e s u l t e d  from an a s s a u l t  on him as he was a t tempt ing  t o  p revent  
two i n d i v i d u a l s  f rom s t e a l i n g  a  government owned t e l e v i s i o n  set;  t h e  i n c i d e n t  
was shown t o  be a  hoax, t h e  l a c e r a t i o n  proved t o  be sel f - induced,  and u l t i m a t e l y  
he admi t ted  t h e  f a c t s  and circumstances. No sutures were requ i red  b u t  
as a  r e s u l t  o f  t h i s  i n c i d e n t  t h e  i n d i v i d u a l  was h o s p i t a l i z e d  f o r  p s y c h i a t r i c  
e v a l u a t i o n  from 5-10 Feb 69. There was no evidence o f  psychosis and t h e  
d  i agnos i s  was one o f  a  Character-Behavior Disorder .  The d iagnosis  made 
by t h e  p s y c h i a t r i s t  who evaluated him was: 

" S i t u a t i o n a l  Maladjustment, acute, moderate, mani fested by s u i c i d a l  
gesture.  Stress:  Rout ine M i l i t a r y  Duty. Pred ispos i ton :  Moderate Sch izo id  
Personal i t y  T r a i t s .  lrnpai rment f o r  f u r t h e r  m i  l i t a r y  se rv i ce .  None." 

Since 17 Feb 69 he has been fo l l owed  as an o u t p a t i e n t  i n  Group Therapy. 
According t o  h i s  p s y c h i a t r i s t ,  t h e r e  i s  no evidence o f  a  t h i n k i n g  d isorder ,  
b u t  he does l i v e  o u t  a  g l o r i o u s  fantasy.  

3. Summary o f  Cur ren t  I nc iden t :  

a. On Sunday, 16 March 1969, a t  about 1000-1030 hours, t h e  i n d i v i d u a l  
performed a  b r a i n  scan us ing  Technetium-99m on a  semi-comatose p a t i e n t .  
The i n d i v i d u a l  c la ims t h a t  du r ing  t h e  i n j e c t i o n  t h e  p a t i e n t  moved i n  such 
a  way t h a t  h i s  ( t h e  sub jec t  t e c h n i c i a n )  l e f t  hand was scratched and punctured 
by t h e  hypodermic needle. According t o  the  t e c h n i c i a n  0.2-0.4 m l  (0.94- 
1.88 mCi) o f  Technetium-99m were i n j e c t e d  i n t o  h i s  hand and t h a t  h i s  hand 
b led  a  few drops a f t e r  t h e  needle was withdrawn. He re turned t o  t h e  l abo ra to ry  
a  few f e e t  away, washed h i s  hands thoroughly, app l i ed  a  band a id ,  changed 
the  needle, and re tu rned  t o  complete t h e  procedure. CPT Robert W. For tner ,  
MC, witnessed the  i n j e c t i o n  o f  t h e  r a d i o a c t i v e  ma te r ia l  and s t a t e s  t h a t  
t h e  i n j e c t i o n  was made w i t h o u t  i n c i d e n t  and t h a t  t h e  above sequence o f  
events d i  d  n o t  t ake  p  lace. 
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b. According to the technician, he handled 50 uCi of Iodine-131 in 
a 2.5 ml syringe - 1-1/2 inch needle combination on Saturday, 15 Mar 69 
and Sunday, 16 March 1969 which he used for instrument calibration. He 
states that the material was withdrawn from a stock solution prepared 
for diagnostic administration the following week and returned to the stock 
solution following use. The procedure was conducted in the radiological 
fume hood which was apparently operating normally at the time. Surveys 
of the air flow show no significant changes from 28 June 1967 to 21 March 
1969. A power outage was scheduled for 15 March 1969 and certain of the 
sensitive nuclear counting equipment was turned off on Friday, 14 March 
69 to prevent damage in the event of a power surge. The technician states 
that the hood was off but the lights were on when he was working with 
the isotopes. However, LTC Gerald S. Johnston, MC, Chief, Nuclear Medicine 
Section, WRGH, is confident that the hood was left running. Since the 
lights had to be on for there to have been enough light in the room to 
work, it must be assumed that the hood was operating. The technician also 
states that the window of the hood was fully open, but that he never inserted 
his head (breathing zone) into the hood. Although this cannot be refuted, 
the laboratory has an exceptional record for keeping the window in the 
proper position to block the breathing zone of the workers. Such a window 
position is inconsistent with day-to-day observation in this laboratory. 
The technician also states that to the best of his knowledge no accident 
occurred during the handling of these isotopes. This is corroborated by 
the findings of the radiological protection survey conducted on 21 March 
1969. 

c. On Monday, 17 March 69, the technician showed a band aid covering 
- 

a small scratch on his left hand to other technicians and stated that 
he had been injured during the brain scan on Sunday (See para 3a, above). 
About 1430 hours, an On-the-Job Trainee Radioisotope Technician who was 
being trained by the subject individual, assisted him in the use of the 
2x2 Sodium Iodide scintillation thyroid probe to evaluate himself. Although 
the record of these f i nd i ngs has d i sappeared, ' it is general l y agreed that 
the highest count rate was in the region of the bladder, the next highest 
in the region of the thyroid, and a count rate significantly higher than 
background all over the viscera. In the absence of actual data, no calculations 
can be made; however, this would be consistent with an uptake of Iodine- 
131 and/or Technetium-99m no earlier than Sunday, 16 Mar 69 and later than 
the morning of Monday, 17 Mar 69. The individual discussed the findings 
with LTC Johnston who sent him to the Whole Body Counter. If the uptake 
had occurred as alleged by the individual the quantity injected (0.94- 
1.88 mCi1 would have resulted in an uptake in the thyroid of 282-564 .uCi 
(assuming a normal thyroid) which would have decayed by physical half- 
life to 8.8-17.6 mCi by the time of the discussion. The individual did 
not report to the Whole Body Counter. 

d. On Tuesday, 18 March 1969, the individual went into the laboratory 
at the Radioisotope Clinic and, in the presence of a group of technicians, - 
surveyed himself with a portable survey instrument (Eberline Model E-120 

-- 
P 

with HP210 Probe). He obtained a reading over his sternum which he said 
was 10 rnR/hour. SP4 Kubecki confirms the meter reading but could not 
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see t h e  s c a l e  s e t t i n g  on t h e  ins t rument .  The ambient gamma background 
i n  t h a t  l o c a t i o n  was measured on 24   arch '1969 and fo'und t o  be I mR/hour. 

e. A l so  on Tuesday, 18 March 1969, t h e  i n d i v i d u a l  l ed  h i s  a s s i s t a n t ,  
SP4 Kub i c k i  th rough  a  scan o f  h  i s  t h y r o i d  w i t h  t h e  P i c k e r  Magriascanner 
V u s i n g  a  window s e t t i n g  o f  314-414 KeV ( Iod ine-131) .  The maximum meter  
r ead ing  on t h e  ra teme te r  o f  t h e  Magnascanner was 15,000 cpm a t  some p o i n t  
o v e r  t h e  t h y r o i d .  The window s e t t i n g  i s  reasonably c e r t a i n  and, i f  c o r r e c t ,  1 
would c o n f i r m  t h e  presence o f  Iod ine-13;  a t  t h a t  t ime  s i n c e  Technetium- 
99m would n o t  g i v e  a  s i g n i f i c a n t  coun t  r a t e  i n  t h a t  window. F o l l o w i n g  
t h i s  procedure, e v a l u a t i o n s  were conducted on t h e  i n d i v i d u a l ' s  t h y r o i d  
us i ng t h e  t h y r o i d  probe and va r i ous  s e t t i  ngs. The OJT t e c h n i c i a n  per formed 
t h e  e v a l u a t i o n .  The reco rds  o f  these  procedures have a l s o  vanished, however, 
LTC Johnston b e l i e v e s  t h a t  approx imate ly  2.5 mCi o f  Iodine-131 would have 
had t o  have been i n  t h e  t h y r o i d  a t  t h a t  t i m e  t o  g i v e  t h e  r e s u l t s  ob ta ined ,  
assuming t h e  Iodine-131 window was used. LTC Johnston aga in  s e n t  t h e  i n d i v -  
i d u a l  t o  t h e  Whole Body Counter, b u t  aga in  he d i d  n o t  go. - 

f. A t  some t i m e  on Tuesday, 18 Mar 69, t h e  i n d i v i d u a l  sew Ma jo r  Horace 
B. Gardner, MC who i s  t h e  respons ib l e  o f f i c e r  f o r  t h e  Whole Body Counte r  - 
and happened t o  be  i n  t h e  Rad io iso tope  C l i n i c  on ano ther  ma t te r .  The s u b j e c t  

- 

t e c h n i c i a n  commented t o  t h e  e f f e c t  t h a t  he b e t  he would l i g h t  up Dr. Gardner 's  
machine now. Other  comments were made which a l l u d e d  t o  h i s  body burden, 
b u t  t h e  i n c i d e n t  i s  meaningfu l  o n l y  i n  r e t r o s p e c t  s i n c e  Dr.  Gardner was 
unaware of  t h e  o v e r a l l  s i t u a t i o n  and t h e r e f o r e  a t tached  no s i g n i f i c a n c e  
t o  t h e  conversa t ion .  - 

g. Late i n  t h e  a f t e r n o o n  o f  Wednesday, 19 March 69, CPT E l i z a b e t h  
G o t s h a l l ,  MSC, who supe rv i ses  t h e  t e c h n i c i a n s  i n  t h e  Rad io iso tope  C l i n i c ,  
f i r s t  learned o f  t h e  Sunday i n c i d e n t  and d iscussed t h e  ma t te r  w i t h  LTC 
Johnston. Cons ider ing  t h e  magnitude o f  t h e  i n i t i a l  exposure (acco rd ing  
t o  t h e  i n d i v i d u a l ' s  s ta tements )  and t h e  t i m e  i n t e r v a l  invo lved,  no a c t i o n  
was i nd i ca ted .  Approx imate ly  15 h a l f - l i v e s  had elapsed and t hus  o n l y  0.003% 
o f  any Technetium-99m absorbed on Sunday, I 6  March 1969 would have remained 
a t  t h a t  t ime.  

h. On Thursday, 20 March 1969, SP6 Troy R. Blanton, WRAMC, H e a l t h  
Phys ics,  was su rvey ing  some t e c h n i c i a n s  i n  t h e  Radio isotope C l i n i c  f o r  
con tamina t ion .  When t h e  s u b j e c t  t e c h n i c i a n  was checked, a  gene ra l i zed  
read ing  above background was found and a  h o t  spo t  o f  3  mR/hr ( w i t h  a  p o r t a b l e  
survey meter, Eber l  i ne Model E-120 w i t h  HP 190 end window probe) i n  t h e  
upper r i g h t  abdomen. Under ques t i on ing  by SP6 Blanton, t h e  t e c h n i c i a n  
r e l a t e d  t h e  a l l e g e d  i n c i d e n t  on 16 March 1969. SP6 B lan ton  adv ised SFC 
Hugh B  O fNe i l ,  h i s  immediate superv iso r ,  o f  t h e  i n c i d e n t  about  noon. SFC 
O f N e i l  p lanned a  f o l l ow -up  v i s i t  t o  t h e  Radio isotope C l i n i c  f o r  l a t e r  
i n  t h e  day b u t  d i d  n o t  immediatey respond because o f  ( I )  t h e  t ime  which 
had elapsed s i n c e  t h e  i n c i d e n t  and ( 2 )  p rev ious  exper ience w i t h  s i m i l a r  - 
i n j u r i e s .  

- 

3 
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i .  At about 1300 hours, Thursday, 20 March i969 CPT Elizabeth Gotshall, 
MSC performed severa l eva l uations on the subject technician. 

( 1 )  Using Picker Dynapix, a kidney scan using settings for Tech- 
netium-99m and Mercury. The scan was negative; i.e. no scan was obtained 
and thus it may be concluded that no significant quantities of these isotopes 
were located in the lower abdomen at that time. 

(2) Using the thyroid probe, the fol lowing data was obtained: 

Window 
60-140 KeV 

Location 
Anterior upper Rt. Quadrant 

12,102 Posterior upper Lt.. Quadrant 
32,965 Posterior upper Rt. Quadrant 
4,442 Thyroid 

314-414 KeV (Iodine-131) 6,689 Thyroid 

The following statements can be made with respect to the above findings: 

(a) Radioactive material was located in the upper right quadrant 
of the abdomen. 

(b) The Thyroid contained 1.46 uCi of Iodine-I31 and 1.61 uCi of 
Technetium-99m at the time of evaluation. 

( 3 )  Since the observations were completely inconsistent with 
the alleged incident on Sunday, 16 March 69, LTC Johnston had CPT Gotshall 
make an appointment for the individual at the Whole Body Counter. LTC 
Johnston notified Health Physics (SFC OINeil) that an uptake of unknown 
origin had taken place and that the individual was to be at the Whole 
Body Counter at 1500 hours. 

j. At about 1600 hours, Thursday, 20 March 1969, SFC O1Neil went 
to the Whole Body Counter and discussed the findings with MAJ Gardner. The 
individual had to be counted one crystal at a time, and even so the activity 
was too great to be handled by the instrument. Although resolution is 
not very good under I40 KeV, a great number of counts were found in this 
region (later found to be Technetium-99m). In the region of the thyroid, 
a large number of low energy counts and a clear Iodine-131 spectrum were 
obtained. SFC OINeil then went to the Radioisotope Clinic and continued 
his investigation until all personnel had left for the day. 

k .  Accordi,ng to the subject technician, he returned to the Radioisotope 
Clinic at about 1800 hours, Thursday, 20 March 69, and performed a kidney scan 
on himself using the Phogamma. A 50,000 count scan was taken using Tech- 
netium-99m window settings and a scan of one "kidney" was obtained. 
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I .  On Friday, 21 March 1969, the followi,ng occurred: 

( I )  At about 0800, LTC Johnston was given the "kidney" scan by 
the individual and at about 0830 he notified SFC 0' Neil of.the scan. 

( 2 )  At 0832 the undersigned was notified of the incident and, 
after making several telephone ca l l s to verify detai Is as they were known 
at that time, notified CGL Andrew J. Colyer, MSC, Executive Officer, WRAMC 
at 0912 hours. . 

( 3 )  At 0940 the undersigned arrived at the Radioisotope Clinic 
and initiated this investigation. A one ( 1 )  hour conference was held 
with LTC Johnston. NotificaTion of the incident had been made by LTC Johnston 
to Chief, Radiology Service; Executive Officer, WRGH; and Chief, Department 
of Psychiatry and Nsurology, WRGH. 

( 4 )  LTC Johnston rescanned the "kidney" using the Phogamrna. With 
settings for Mercury-197 no scan was obtained; however, Technetium-99m 
settings produced a good scan of a single area below the kidney area. The 
evaluation of the "hot spot" in the upper right abdomen found by SP6 Blanton 
and CPT Gotshal l earlyr Thursday afternoon; the "kidney" scan taken by   he 
subject individual on Thursday evening; and the scan taken by LTC Johnston 
on Friday morning are consistent with a mass of radioactive material (largely 
Technetium-99m) moving through the large intestine. This is corroborated 
by independent findings on the whole body counter and evaluation of a stool 
sample on Monday, 24 March 69. 

( 5 )  LTC Johnston reevaluated the individual using the Thyroid 
Probe and found I uCi of Iodine-131 - and 1.2 uCi of Technetium-99m in his 
thyroid. A significant count rate of Technetium-99m was also found in 
the region of the liver and bladder. No quantification can be made of 
the latter data by this method. 

(6) At about 1000 hours, the individual was again counted by MAJ 
Gardner in the Whole Body Counter. The fol lowing observations are made 
from the results of this evaluation: 

(a) The thyroid still contained Iodine-131 and Technetium- 
99m 

(b) The bolus in the gut had moved (Previously observed by 
LTC Johnston vi a kidney scans 

(c)' The Techneti um-99m i n the upper part of the body had 
essentially tripled since 1500 hours the previous day. 

( d l  There had NOT been a sicjni f icant decay of the Technetium- 
99m in the bolus in the guf even though 3 physical half-lives had elapsed 
and the residual activity should have been only 1/8th of the activity found 
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at the earlier counting. It should be noted that the whole body counter 
is not designed for specific loc~lization and therefore some contribution 
would resu 1 t from oihsr areas where Techneti um-99m had local ized, including 
the bladder and the region cf ihe liver. 

(el The above observations can only be explained by an additional 
uptake of Techneii ur~-99rn after 1600 hours, 20 March 1969. The f i nd i ng 
of additional hot spots in the regions of the bladder and transverse colon 
support this hypothesis and indicate a3 ingestion which must have taken 
place before 2400 hours, 20 March 1969. 

( 7 )  At 1100 hours, LTC Johnston relieved the individual of his 
keys to the Radioisoiope Clinic and subsequently of duiy at the Radioisotope 
Cl inic. 

( 8 )  At 1130 hours a urine sample was obtained from the individual for - 
radiological assay by Health Physics. The urine contained Iodine-131 (0.054 
uCi per liter + 3.16 $ @ 95% CL) and Technetium-99m (0.941 uCi per liter 
20.41% @ 955 CL). No other isotopes were found. - - 

(9) At 1130 hours, the undersigned discussed with MG P.W. Mallory 
the findings, required reporting, and the schedul ing of a special meeting 
of the Radioisotope Committee. 

(10) At 1230 hours, the undersigned made the iniiial ?elephonic - 
reports to OTSG and then io Region I, US Atomic Energy Commission (Mr. 
Gi Ibert). 

( 1 1 )  At 1400 hours, Mr. Nelson, Region I, US Atomic Energy Commission. 
ca l I ed the unders i gned and d i scussed the i nci dent. 

(12) At 1550 hours, Mr. Charles Coner, Region I, US Atomic Energy I 

Commission cal led the undersigned to advise that he would be at Walter I 

Reed Army Medical Center on Monday, 24 March 1969 to conduct an investigation. 
1 

I 
(13) During the afternoon, coordination was made with the following: 

(a) MAJ Theodore R. Robertson, MC, ~s~chiatrist' seeing the 
subject individual. 

(b) MAJ Horace B. Gardner, MC, Whole Body Counter 

(c) LTC Ray D. Beesley, JAG, Center Judge Advocate 

(dl LTC Albert J. Luban, MSC, Troop Commander 

(14) In the late afternoon, the individual was interviewed by ' 
- 
- 

MAJ Robertson who eva 1,uated his mental atti tudes at that t i m e .  - 
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(153 In lafe afternoon, LTC Johnston administered Lugols Solution 
to h i into acce l erate c l earance of the l od i ne- 13 I ,  and Technet i um-99m from 
his body. Subsequent~quanfitaiive~dstsrminations are therefore biased 
by this necessary action and cannot be related .to the original uptake. 

(16) The individual was instructed to bring a stool sample to 
Radiology Service for pick-up en Saturday, 22 March 1969 by Health Physics 
for radiological assay. No sample was provided and, although the individual 
denied having had a bowel movement over the weekend, only one radioactive 
bolus remained in the large intestine on Monday, 24 March 69. This strongly - 

indicates  hat the individual did have a bowel movement and failed to provide 
a sample as directsd. 

( 171' A c ~mp i eie radiological proiection survey was conducted duri,ng 
the afternoon by Health Physics' and the results of that survey fai led to 
reveal any evidence of an accident which could have accounted for his uptake. 

m. On Monday, 24 March 1969, Mr. Charles Coner, USAEC conducted an 
investigation from 0900-1530 hours. He reviewed the available daia, interviewed' 
severa I persons, and agreed with our f i nd ings and concl us ions at that t ime. 

n. Since by 1530 hours, Monday, 24 March 1969 the individual claimed 
not to have had a bowel movement, LTC Johnston arranged for an enema to 
be performed to remove the radioactive material from the lower intestine. 
This reduced his exposure and provided a sample for radiological evaluation 
by Health Physics. The results of that evaluation at 1630, 24 March 1969 
we re : 

Iodine-131 89.2 pCi gram k3.98 @ 95% CL 

. I 

o. The investigation and evaluations continued through Monday, 24 
March 1969 and Tuesday, 25 March 1969. At 1600 hours, 25 March 1969 an I 

interview was he1 d with the individual by the undersigned and CPT Dona l d - 
E. Stahl, MSC Assistant Health Physics Officer, WRAMC. rhe interview was 
relaxed and cordial. He talked freely and cooperated completely. The 
pertinent facts brought forth by him have been integrated into the report 
at their appropriate location. The individual tried to tell us everything 
and did not appear to be holding back, but he was unable to remember the 
details of events he could recall and omitted several events completely. 
He was unable to relate the events to their day or hour of occurrences 
with any effectiveness. He stated that recently he has had a lot of  trouble 
remembering things. When questioned about recent 
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evants,, he in fact was unzble to rscal l details or events. He frequently 
alluded to his devotion to duty of which he seemed quite proud. He seemed 
quite impressionable and care haa to be taken not to introduce ideas bscause 
he would l aier "reca l I "  them when   he discussion reiurned to that i tem. - 
ibis individual definitely stated that he did not remember ever arinking 
any radioisotopes and   hat he did no? know of any accidents, other than 
ti,e events on Sur,day, 15 March 1969, which cou l d have accounted for his 
upiake of rai ioacti ve msteri a l . Bo~h state men?^ saerned very careful l y 
worded and not as spontaneous as his other comments. As possible explanations 
TO the body burden, severa i areas were exp /aimed. 

( 1 )  The individual does not drink hard liquor, but does frequently 
drink Seer ai the bowling alley. Ha does nor drink to drunkenness, but 
does reca l l a few headaches in the mornings over the previous 2 weeks. 
His or i nki ng habits are corroborated by others who frequent the bowl i ng 
a1 ley. 

- 
(2) The individual does not use drugs and all who know him, 

including Dr. Robertson, his psychiatrist, izel that this is not consistent 
with his behavioral pattern. - - 

( 3 )  The medications he takes include: librium, tetralac, bismuth 
subcarbonate, ornade, darvon, and an antihistamine (pink and white capsule). ' 

He stated thai he takes librium for stomach pains and a hernia. He does 
not know of any occasion when he may have taken librium and then drunk 
alcoholic beverages, but he could not be certain due to his difficulty - 
remembering events and datails. The opinion of the interviewing officers 
was the he was coopera-tive and truthful. We do not feel that he was consciously 
concealing facts. Numerous attempts were made to trap him into contradicting I . 
himself and he was consistent in each case. He was no t  allowed to present 
a rehearsed story, but was kept off balance by questions, returning to 
earlier statements, etc. We accept that the story as related by him is 
what he honestly believes happened, even though it is refuted by physical 
evidence and the statemeni of others. I 

I 
p. On Wednesday, 26 March 1969, a special meeting of the WRAMC Radioisotope i 

Committee was convened to consider this incidenf. The minutes of that 
I 

meeting are contained in a separate document. 

q. Additional evaluations are continuing on this individual including: 

( I )  A daily urinalysis for radioisotopes 

(2) A weekly whole body count 

( 3 )  Cont i nui ng Group Therapy 
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(4) A Lina of D~ty lnvsstigafion 

(51 A CEC with plate-lets 

( 6 )  At separation a physical examination to include: I 

I 
I 

(a) Whole Bocy Count 

( b )  CBC witn platalets 

( c )  T-3 Test 

(dl PEl Test 

4. Analysis of Currant Incident 

- 
a. lhere is no evidence to support accidental uptake or injection 

of radioactive naieriai by the individual. 

b. The findings on Monday, 17 March 1969, are consistent with an uptake 
GP radioactive maierial by the individual between Sunday, 16 March 1969 - 
end ,he morni ng of Monday, 17 March 1969. I he most l i kely mode of entry 
was ingestion. No quali-fative or quantitative statements may be made concerning 
these findings except thzt ( 1 )  from the localization of the material, the 
isotope(s1 would be iodine-131 and/or Technetium-99m and (2)  from the counting 
rate observed, the quantity was in the diagnostic range for thyroid studies. 

c. The findings on Tuesday, 18 M~rch 1969, indicate approximately 
2.5 uCi of Iodine-131 in the thyroid (assuming the Iodine-131 window was 
used for counting and the calculations were done correctly). No isotopic 
ideniification was attemptsd at this time. 

d. Radioactive rnaferial, principally Technetium-99m, was found in I 

the colon of the individual in the morning of Thursday, 20 March 1969 and 
traced to the sigmoid colon by the morning of Friday, 21 March 1969. Six 
inaependent measurements were made. The occurrences of Technetium-99m 
in the gut in any significanf quantity can only be accounted for by ingestion 
cf the radioisotopes. No estimate of the time of ingestion can be made 
due to the irregular eating and bowel habits of the individual, coupled 
with his use of antiacid compounds. A second area in the colon was found 
on Friday, 21 March 1969. A stool sample was obtained on Monday, 24 March 
1969, Technetium-99m and Iodine-131 were found indicating ingestion of ! 

both isotopes. 

e. Multiple ingestions of the isotope(s) is supported by ( I )  the occurrence - 
of a second area in the colon on 21 March 1969, ( 2 )  the failure of the - 
Technetium-99m to decay from 20 March - 21 March by a factor of 8 in accordance - 
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with ihe physical haif-iifs, ( 3 )  tk.e change in the distribution of the isotope 
on Fricay, 2i P~arch i969, ( 4 )  ,he fact that bzck calcaiation of the quantity - 
of lecnne+ium-99m wk'ich wobid klave to nzve bsea ingesred on Sunday, i6 Mar 69 
TO account for fhe findings cn TP,~rss&y, 20 K&r 69 wo~ld have resulted in 
seriods radiation damage -10 the ~i-,yroid, would have exceeded the Technetium- 
99m available at that ilme, and wou:a have created a radioactivity level in 
the individual which woale havs interferrea wirh his scanning patients early 
in the week. 

. li is rhe opini~n of the physicians that he waul d not have subjected 
himself to any risk of significant radiation darnege. This would be incon- 
sistent wi-kn ?,is personzli~y and wifh the previocs episode in which he was 
involved. Sinca he is quite know!edgszble in rhe use of radioisotopes in 
medicine, ii is felt that many small ingestions to gain attention without 
significant risk are much more likely. - 

g. Dose ca1cuiaTions are impossible in this case since there were 
multiple ingestions of multiple isotopes occurring at unknown times. There - - 
were at least three separate ingestions and probably more (Sunday, 16 Mar, 
Monday, 17 Mar before 0800; (21 Evening of Wednesday, 19 Mar; and ( 3 )  
Evening of Thursday, 20 Mar). 

h. li is generally agreed that the maximum quantities which were ingested 
did not exceed 20 uCi of Iodine-131 and 10 mCi of Technetium-99m; however, - 
This cannot be irrefutably supported by physical evidence. 

i. It is interes+ing that he was instructed TO report to the Whole Body 
Counter on three occasions before he actually reported to evaluation (17 
Mar, 18 Mar, and 20 Mar 69). There is no acceptable reason given fo r  this 
and the individual had no reason to fear the procedure since he had been 
counfed on 20 Feb 69. I 

I 
I 

j. The following determinations were made from data obtained in the I 

Radioisotope Cl inic using the thyroid probe. This instrument has about 3% 
efficiency for lodina-131 and subsiantially less for Technetium-99m. The error : 
ev~luation on the instrument indicates that the percent uptake (i.e. count from 
patient divided by count from standard iaken over a like time period) is only 
accurate to +3%. Considering the wide normal variation in the thyroid function 
this is quite adequate for diagnostic determinztion; but not for quantitative 
measurements of fhyroid burden. The inconsistency of this data is adequately 
explained by This uncertainty. 

I 

Date and Time Iodine-131 (uCi Technetium-99m (uCi) 

18 Mar 69 (1400-1430) 2.5 uCi - 
20 Mar 69 (1400) 1.46 uCi 1.61 uci - 

I uCi 
-- 

2 I Mar 69 (0900) 1.2 uci 



k. The resuiis of a special radiation profection survey\are inciuded 
i n Annex A io th is report. Ti-,zy show ihsi ihera is no evi dence to indi cats 
any accidenf of s~fflcieni magnitude to account for the uptaka in the work 
arcs. 

I. The analysys of the results of the evaluaiions at the WRAIR Whole 
Body Counier are includsa in A n r a w  B. Since inis instrumsnt is designed for 
quantitative determination of low levels of internally deposited radioisotopes, 
the body burden as determined by this method is the most reliable estimate 
available. 

m. The results of ihe CSC with plzteiets psrformed on the individual on 
3 Apr 69 is included as Annax C. LTC Rey A. Oisson, MC, a hematologist, 
evaluated the results and found all values wiihin normal limits. 

n. , The resu!ts of  laboratory evaluations performed by Health Physics as 
Oioassays of feces and urina from the individual are included as Annax D. 

5. The above report is cornpleie and correct to the best of my knowledge and 
be1 ief. 

I 

- 
W I LLl AM F. KENDALL 
MAJ, MSC 
Health Physics Officer 
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ANNEX A ;o 
Report o f  hvestigatim, Radioisotope Technician, WRGH 

-7 -- -- -- .-.. 
I 
I REFERENCE OR OFFICE SYMW~'-  S V D J C ~ - -  

MEDEC-RS Surveys o f  Radioisotope C l i n i c  on 21 March 196 

HPO, WRAMC C, R&S Br, HP, WRAMC 

I. On 21 March 1969 by d i r e c t i o n o f  t h e  Heal th Physics O f f i c e r  a  Specia l  Su 
o f  t h e  Radio isotope C l i n i c  i n  Room I, Bldg G-19, Wal ter  Reed Army Medical Ce 

.was conducted by SP6 Troy R. Blanton, Hea l t h  Phys i c s ;  WRAMC. 

2.' The r e s u l t s  were as fo l l ows :  

a. Th i r t y - f  i ve wipes were taken i n  t h e  areas n o t e d  on a t tached draw I ngs 1 
b. A l l  o f  t h e  35 wipes except one were less than 100 dpm/100 cm . One 

dpm/100 cm t h i s  wipe was taken f rom t h e  rad ioac t i ve  d isposal  s i n k  i n  t h e  c l i  
I 

c. A t e n  minute count was taken o f  t h e  above wipes and a  Gamma Spectrumlanalys ls  
was done on a l l  t h i r t y - f i v e  wipes together .  No i d e n t i f i c a t i o n  o f  s p e c l f i c  isotope(s)  - 

could  be made. 

- d. A survey o f  t h e  lab f o r  contaminat ion and gamma f i e l d s  w i t h  an E-120 w i t h  HP - 
210 probe revealed noth ing  ex t rao rd ina ry .  

e, From t h e  in fo rmat ion  i n  and above it i s  concluded t h a t  t he re  was no contam'ln- 
a t i o n  i n  t h e  e i t h e r  t h e  labora tory  o r  c l i n i c  t h a t  would i n d i c a t e  an acc ident .  

f. Surveys taken on 19 March 69, 25 Feb 69 and 14 Jan 69 reveal  s u b s t a n t i a l l y  
t h e  same f i nd ings ,  i.e. contaminat ion. 

g. The survey inc luded the  usual canvas o f  personnel i n  She Isotope C l i n i c  t o  
determine any unusual procedures, i nc iden ts  o r  unusual condi tons e x i s t i n g .  Nothing 
ex t raord inary .  was found. 

3. I n  a d d i t i o n  t o  t h e  above, t h e  chemical fume hood i n  t h e  l abo ra to ry  was a l s o  
checked and found t o  be opera t i ng  p roper l y .  The f l ow  r a t e  was checked w i t h  A lno r  Vet- 
ometer #27650. The f l ow  r a t e  was s l i g h t l y  h igher  than p rev ious l y  measured. The 
hood was remarked t o  r e f l e c t  t he  c u r r e n t  f low ra te .  

-- - -  
4. The technic iant_s - \whole Body f i l m  badge (#574 " I "  per iod)  was removed ------ by SP6 
Blanton on t h e  21st  o f  March and Badge #933 " l "pe r iod  was issued t o  hjm.----- 
1'1574 " 1 "  pe r iod  was forwarded t o  Lexington Blue Grass Army Depot f o r  eva lua t ion .  On 
Wednesday 26 March telephone r e p l y  from Lexington revealed (The r e p o r t  from Lexington 
i s  at tached).  

5. Analys is  of t h i s  in format ion  which i s  cons is ten t  w i t h  t h e  usual f i n d i n g s  I n  t h i s  
area i nd i cated t h a t  no s 1 gn i  f i can t  sp i l l s  o r  aerosol i za t ion  of r a d i o a c t i v e  mater l  a l 

-occurred and t h a t  good r o u t i n e  c lean l i ness  was i n  evidence. No unusual hazards 
ex i s ted  i n  t h i s  area a t  the  t ime of s'urvey. 

I - 

DONALD E. STAHL 
CPT, MSC 
P P" qr, UD, IPI?A~]P .a . . 



'ANNEX B to 
Report of Investtgadon, Radir7 3tope Technician, WRGH . * ,  
EFECENCE OR OFFiCE SYMBOL 1 SUDJECT 
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MEDEC-ZJB . Estimation of Isotopic contamination i n  . 1 
la ~ad io i so tope  Technician , 

!I Ij / /  

Div of Nuclear Med. 

TO Major W. Kendall 
Health Physics Officer , 

t . WRAMC . 
- -- - - - - - - 

1. Assessment of isotopic contamination inb8n  soto ope Technician -._--._'. was carried 
o u t  a t  the Whole Body Counting Faci l i ty ,  Division of Nuclear Medicine, on 20 February, 
20, 21, 24, 26 March, 1 and 9 April 1969. The f i r s t  of these counts was done as a 
rou t ine  check, and CPT Elizabeth Gotshall was counted on the same date. The other 
counts were requested by the c l i n i c  and Health Physics due t o  suspected contamination. 
Complete gamma ray spectrums were recorded on 20 February and 20 and 21 March for  
isotope ident i f icat ion.  Only quant i ta t ive s tudies  were done subsequently with a visua 
check of the spectrum f o r  possible new contamination. Several patients from the 
Nuclear Medicine Section (Isotope Cl inic)  receiving known amounts of isotopes,  as we1 1 
a s  several small (geometrically) sources of known ac t iv i ty ,  were also counted i n  an 
attempt t o  quant i ta te  the contamination. 

2 .  The Whole Body Counter i s  a sensi t ive instrument designed t o  
present  i n  the body in nanocurie amounts. Above 500 nanocuries 

some uncertainty. A crude estimation of isotope localization i s  
r e s u l t s  are non-linear functions of the amount present and require 

3 .  The findings of the above indicate no detectable contamination o f  the  above sub- 
j e c t  as of 20 February 1969 a f t e r  many months of lab work handling isotopes. On 
Thursday 20 March i t  was evident tha t  microcurie 1 eve1 s of isotopes were present. 
1 3 ' 1  was def '  i t e l y  present, as well as a low ener gamma emitter suspected and l a t e r  j 931 showh t o  be 4gmTc. Gross local izat ion showed the I t o  be in the thyroid area; the 1 . ' 
9 9 m ~ c  wasipredominantly i n  the RUQ of the abdomen. Estimation of 1 3 1 ~ , i n  the thyroid i 99rnTc yielded 1.4 microcuries (about 5 microcuries to ta l  body). The estimation f o r  
i s  spy7whdt 1 ess re1 iable,  but was in the 50-200 microcurie range. On Friday 21 March 
t h e  I dst. and local izat ion remained approximately the same (1.2 microcuries).  he{ ? I 
9 9 m ~ c  would be expected t o  have decreased 8 fold (1  8 hrs. 1 a te r ,  ha1 f-1 i f e  of 6.04 ' 1  
hrs . )  b u t  /had remained essent ia l ly  unchanged (increased, i f  anything). More ac t iv i ty  
was now p esent i n  the thorax, while the abd inal ac t iv i ty  was more midlin a 73Yd somewhat lower. By the following week, the gyml"Tc had disappeared, and  the  I was 
decreasin as would be anticipated from i t s  effect ive ha l f - l i fe .  No additional i s o -  
topes havq been noted. - r 

d 4. Concl sion: I t  i s  the opinion of t h i s  investi  a tor  tha t  the subject has been 
1 Y1 ( a t  leas t  9 9 m ~ c  and I )  on multiple occasions ( a t  

20 March, and one between the Thursday and Friday 
diagnostic range, and 16 microcuries o,f 1 3 1 ~  in 11 

would represent an absolute maximum fo r  I contamination. I 

of the Tc i s  available,  back calculation i s  irnposiible. ji ! 
a re  suspected due t o  availa.hi.lity md the probable use o f  :, ;! 

a 

- 
- -- 

n i g h t  of Thursday 20 March. ; 
Ja_l. - Y - 1 .P- - - -  .- ,'. m 
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!art of Invesdgation, Radioisotone Technician, WRGH 
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MEDEC-ZJB . 10 April 1969 
SUBJECT: Estimation of Isotopic contamit~ation i n  \a .  ~ - a d i o t s o t o ~ e  ~ e c h n i  

. - . 8 

!I 

5, fy r the r  evaluation: Since on 9 April 1969 i t  was estimated 0.24 microcuries 1 

I' 

of '"I was a l l  t h a t  remained in the thyroid, whereas the Report of Committee I 1  I; 

on Permissible Dose f o r  Internal Radiation (1959) recommends a thyroid content 
of no more t h a n  0.5 microcurie, fur ther  follow-up will be done only per your 
request, 

, . I!, 





HEADQUARTERS ' 
WALTER REED ARMY MEDICAL CENTER 

Washington, D. C. 20012 
I 

14 A p r i l  1969 
I i  

SPECIAL RADIOISOTOPE COMMITTEE MEETING - .  I 
I .  A spec ia l  meeting o f  t h e  Radioisotope Committee, as appointed by 
WRAMC Special  Order 204, 17 September 1965, was he ld  i n  Room 108A 
Wal ter  Reed Army l n s t i  t u t e  o f  Research a t  0930 hours, 26 March 1969. 

a. The f o l l o w i n g  members were present:  
I 

I Colonel Nelson R. Blemly, MC, Ass i s t  Chief ,  Radiology Service, 
WRGH (Representing Colonel Longstreet Hamilton, MC, Chief ,  I 

Radiology Serv ice)  Ac t i ng  Chairman 
Colonel John G. Maier, MC, Chief,  Rad ia t ion  Therapy, WRGH, Member 
Colonel Michael A. Sulak, MC, Chief, Pathology Service, WRGH, Member 
LTC Ray D. Beesley, JAG, Center Judge Advocate, non-vot ing member 
LTC Gerald S. Johnston, MC, Chief,  Radioisotope C,linic, WRGH, Member 
LTC Charles E. M i  l  l e r ,  MSC (Representing Colonel P h i l i p  L. LaManch, 

MSC, D i r e c t o r  o f  L o g i s t i c s  D iv i s ion ,  WRAMC) non-voting member 
LTC Robert K. Modl in, MC, Chief ,  General Medicine Service, WRGH 

(Representing Colonel Robert H. Moser, MC Chief,  Department o f  
Medicine, WRGH) Member 

LTC Ray A. Olsson, MC (Representing Colonel Marcel E. Conrad, MC 
Chie f  Department o f  Hematology, D i v i s i o n  o f  Medicine, WRAIR? 

Major W i l l i a m  F. Kendal l ,  MSC, Heal th Physics O f f i c e r ,  WRAMC Member 
Major  Charles M. Pyfer ,  MC, Rad io log is t  USAMU, F t .  De t r i ck ,  Maryland 

Membe r 
Captain F red r i ck  P. Siegal,  MC (Representing Colonel Haro ld  E. 

R a t c l i f f e ,  MC Prevent ive  Medicine O f f i c e r )  Member 
Capta i n Dona l d E. Stah I ,  MSC Ass i s t a n t  Heal th Physics O f f  i cer, 

WRAMC, Recorder 
Mr. B i l l y  Bass, Civ, Chief ,  Department o f  Nucleonics, D i v i s i o n  o f  

Nuclear Medicine, WRAIR, Member 

b. The f o l  lowing members were absent: 

MG P h i l i p  W. Ma l lo ry ,  MC, Commanding General, WRAMC, Chairman 
Colonel John L. Bradley, MC, Chief, Professional  Services, WRGH 

Vice-Chairman 
LTC David M. Ginsberg, MSC, Chief,  Department o f  Biophysics, D i v i s i o n  
o f  Nuclear Medicine, WRAIR, Member 

LTC M e r r i I I  C. Johnson, MC, Chief,  ~ e ~ a r t m e n t  o f  Rad ia t ion  Bio logy,  
D i v i s i o n  of Nuclear Medicine, WRAIR, Member I 

LTC Dorsey T. Mahin, MC, D i rec to r ,  D i v i s i o n  o f  Nuclear Medicine, 
WRA I R, Member 

- ! 

- 
. 
- 



c. The f o l l o w i n g  were i n v i t e d  guests: 

Ma jor  Horace B. Gardner, MC, Whole Body Counting Faci l i t y ,  W R A P  
Major  Dona l d Powe l  l  , MSC,  roo^ Command, WRAMC I 

I 
I 

Ma jor  Theodore R. Robertson, Ch i e f  Res i dent, Psych i a t r y  Service, 
W RGH 

2. The meeting was c a l l e d  t o  o rde r  by Colonel Blemly, Ass i s tan t  Chief, 
Department o f  Radiology, Ac t i ng  Chairman, a t  0935 hours. 

3 .  Since t h  i s  was a spec ia l  meeting of' t h e  Radio isotope Commi t t e e  no 
o l d  business was discussed. 

4. Major  Kendal l opened by s t a t i n g  t h a t  t he  purpose of  t h e  Specia l  ~ a d ' i o i s o t o ~ s  
Committee meeting was t o  i nves t  igai-e t h e  c i  rcumstances o f  an a l leged 1 
overexposure o f  a t e c h n i c i a n  working i n  t h e  Radio isotope C l i n i c ,  WRGH. i Major Kendal l  presented a lengthy r e p o r t  o f  t h e  i n v e s t i g a t i o n  conducted? 

I 
The r e p o r t  d e a l t  i n  d e t a i l  w i t h  an a l l eged  i n j u r y  du r ing  a b r a i n  scan, 
t h e  r e f u t a t i o n  o f  t h i s  i n j u r y  by witnesses, t h e  pas t  h i s t o r y  o f  t h e  i 1- 
i n d i v i d u a l ,  t h e  many eva lua t i ons  o f  h i s  bocy burden i n  t h e  rad io i so tope  I 

c l i n i c  and a t  t h e  Whole Body Counter, t h e  eva lua t ions  made o f  t h e  work I 
area, t h e  statements o f  t h e  t e c h n i c i a n ' s  associates, and many o t h e r  
mat te rs .  A t r a n s c r i p t  o f  t h i s  meeting i s  a v a i l a b l e .  

6. MAJ Gardner r e l a t e d  h i s  r o l e  i n  eva lua t i ng  t h e  techn ic ian  i n  t h e  
~ h o l ' e  Body Counter. The t e c h n i c i a n  had been counted on 20 Feb 69 and 
no body burden was found which d i f f e r e d  from t h e  popu la t ion  a t  large.  
Although t h e  inst rument  i s  des igned t o  measure 0.5 mic rocur ies  o r  less, 
s tud ies  performed w i t h  c l i n i c a l l y  dosed p a t i e n t s  subsequent t o  t h e  i n c i d e n t  
i n d i c a t e  t h a t  t h e  t e c h n i c i a n  had a body burden o f  50-200 microcur ies  
o f  99m-Technetium on Thursday, 20 Mar 69 and t h e  same o r  a l i t t l e  more 

1 1  1 1  
on Fr iday,  21 Mar 69. The absence o f  r a d i o a c t i v e  decay, as we1 l as 
t h e  d i s t r i b u t i o n  of  t h e  isotope i n  t he  body, i n d i c a t e  t h a t  a subsequent 
i nges t i on  occurred between t h e  eva lua t ions .  Subsequent eva lua t i on  have 

' I  
been c o n s i s t e n t  w i t h  normal physical  and b i o l o g i c a l  processes. MAJ 

1 I 
Gardner i d e n t i f i e d  99m-Technetium and 131-Iodine i n  t h e  t e c h n i c i a n ' s  thyyo id ,  

I 
I 

5. LTC Johnston expanded on MAJ Kenda l l ' s  r e p o r t  and discussed t h e  tech-  
n i c i a n ' s  prev ious behav ior  i n  some d e t a i l .  LTC Johnston est imated t h a t  
t h e  amount o f  131-Iodine invo lved was less than 25 mic rocur ies  and speculated 
t h a t  t h e  e n t i r e  i n c i d e n t  was another at tempt by t h e  techn ic ian  t o  draw . 
a t t e n t i o n  t o  h imse l f .  LTC Johnston a l s o  commented on h i s  except iona l  
competence as a rad io i so tope  techn ic ian .  

I I 

7. MAJ Robertson discussed the  p s y c h i a t r i c  s t a t u s  o f  t h e  techn ic ian .  We 1 ! 
has a d iagnosis  o f  s i t u a t i o n a l  maladjustment w i t h  a predisposing s c h i z o i d  i- 

p e r s o n a l i t y .  This  i s  a character-behavior  d i so rde r  and leads t o  a c t i n g  
t I 

i 
t h i n g s  o u t  r a t h e r  t han  engaging i n  verva l  communication w i t h  o the rs .  
He does have some capac i t y  t o  a d j u s t  and i s  inc luded i n  the  Group Therapy 1-  Program. He i s  n o t  psycho t i c  and does n o t  have a t h i n k i n g  d i so rde r l  I -  

- 
I 

i 
I 

- 



I 
He was seen again on F r iday ,  21 Mar 69 when t h e  i n v e s t i g a t i o n  began 
and was n o t  psycho t i c  and had n o t  had a  d i s s o c i a t i v e  r e a c t i o n  a t  t h a t  
t ime.  

8. An ex tens ive  d i scuss ion  o f  t h e  ma t te r  was h e l d  by t h e  committee , 

which probed every p o i n t  and op in ion  rendered. 

9. The conclus ions o f  t h e  Committee were: 1 
a. M u l t i p l e  i so topes a re  invo lved - s p e c i f i c a l l y  131-Iodine and 

99m-Technetium. i 
b. M u l t i p l e  exposures took place, i nc lud ing  some r a d i o a c t i v e  mater a l  

t h a t  was present  on Tuesday, probably 131-Iodine, and 99m-Technetium. I 
From t h e  f i n d i n g s  a t  t h e  Whole Body Counter, a  poss ib le  a d d i t i o n a l  i nges t i on  
on Wednesday evening and another on Thursday i s  suspected. The t o t a l  
number o f  inges t ions  and t h e  t imes a t  which they occurred a re  based 
on t h e  b e s t  poss ib le  e v a l u a t i o n  o f  t h e  a v a i l a b l e  data and do n o t  r u l e  
o u t  o t h e r  ingest ions.  

f .  The i nc iden t  was t h e  r e s u l t  o f  ac t ions  performed by an i n d i v i d u a l  
w i t h  a  character-behav i o r  d  i sorder.  

g. Fu r the r  p u r s u i t  o f  t h e  i n v e s t i g a t i o n  w i l l  n o t  reveal s u b s t a n t i a l l y  
any more r e l a t e d  fac ts  than a r e  now avai  lab l e .  I 

c. I t  i s  be l ieved t h a t  a l l  o f  t h e  exposures were w i t h i n  o r  below 
t h e  d i a g n o s t i c  range. 

d. Evidence i n d i c a t e s  t h a t  t h e r e  was n o t  enough r a d i o a c t i v e  m a t e r i a l  
ingested t o  do c l i n i c a l  damage t o  t h e  techn ic ian .  

e. Based on t h e  f i n d i n g s  o f  t h e  i n v e s t i g a t i o n  it i s  inconce ivab le  
t h a t  t h e  i n c i d e n t  was t h e  r e s u l t  o f  an accident .  

h. Add i t i ona l  f a c t s  bear ing on t h e  mat ter  which a re  uncovered as 
a  r e s u l t  o f  o the r  i n v e s t i g a t i o n s  (e.g. Line-of-Duty, e t c )  w i l l  be pursued. 

' i  

- - 

- 

i. Dose c a l c u l a t i o n s  should n o t  be made unless g rea te r  conf idence 
can be a t t a i n e d  i n  t h e  q u a n t i t i e s  ingested and t h e  t imes o f  uptake. 

I 

10. The f o l  lowing recommendat ions were proposed by t h e  Committee. 
,- 

I a. That t h e  i n d i v i d u a l  be r o u t i n e l y  fo l lowed u n t i l  such t i m e  as 
I 

he r e t u r n s  t o  normal o r  inst rumenta l  background l e v e l s  o f  a c t i v i t y  as 
determined a t  t he  Whole Body Counter, 

1 1  I 

b .  That he be aga in  counted on t h e  Whole Body Counter a t  t h e  te r rn lna t lon  ' 

o f  h i s  term of a c t i v e  duty.  - 
.- - 



c. That  he rece ive  a  CBC w i t h  p l a t e l e t  count a t  t h i s  t ime and a t  
h i s  t e r m i n a t i o n  o f  a c t i v e  duty. 

d. That  a  T-3 and/or PBI Test  be accomplished a t  t h e  t ime o f  h i s  
separa t ion  from a c t i v e  duty. 

e. That  no p u n i t i v e  a c t i o n  be recommended. 

f .  That  he be considered f o r  admin i s t ra t i ve  separat ion under AR 
635-2 12. 

g. That  a  L ine  of Duty I n v e s t i g a t i o n  be accomplished on t h e  i n d i v i d u a l ,  

i . That!-he-_- L- - ]be assigned where he can be c l o s e l y  supervised. 
I 
I 

h. That t h e  i n d i v i d u a l  no t  be assigned t o  any du t ies  which p lace  
h im near any s i g n i f i c a n t  occupat ional  hazards. 

I I .  There being no f u r t h e r  business t h e  meeting was adjourned by Colonel 
Blernlpy a t  1110 hours. , 

I 

i 4  

I 
NELSON R. BLEML DONALD E. STAHL 
COL, MOC , CPT, MSC I 

Act i ng Cha i rman Recorder 

Approved. I 

I 

PHI LIP W. MALLORY 
Major  Genera I ,  MC I 
Commanding 

- 



DEPARTMENT OF THE ARMY 
WALTER REED ARMY MEDICAL CENTER' 

WASHiNG~ON, D.C. 20012 

IN REPLY REFER TO 

MEDEC -RS 
MAY 1 1969 

SUBJECT: Notification of Technical Overexposure t I 

i 
; I 

THRU: Commanding General 
Walter Reed General Hospital 

. ATTN: Chief, Radiology Sen ice  
Washington, D. C. 20012 

I--*> .-.d'%> 

TO: ! -*< f- 

3. A subsequent investigation revealed that there were one o r  more ingestions, i 
apparently self inflicted, and that they began on o r  about Sunday, 16 March 1969. I 

I 
I 

I '  

1. This report is furnished to you under the provisions of the Atomic Energy 
Commission regulations entitled "Standards for Protection Against Radiation " 
(10 CFR Part 20). You should preserve this report for k t u r e  reference. 

2. On 20 March 1969, Health Physics discovered during a routine survey in the 
WRGH Radioisotope Clinic that you had incurred an internal exposure to radio- 
isotopes, specifically Technetium -99m and Iodine-131. 

.- 

1 *- q ($? C - -  I 
' m s t e d  Company 

?. 
1 

Walter Reed General Hospital ., 

Washington, D. C. 20012 

4. Owing to reluctance o r  inability an your part to recall all of the facts 
surrounding this incident it has not been possible to estimate your total uptake 
or  internal exposure. 1 I 

i .  
5 ,  A special meeting of the WRAMC Radioisotope Committee was convened on I .  

14 April 1969 to consider this matter and reached the following conclusions I I 

- 

- - .- 

I 



MEDEC-RS 
SUBJECT: Notification of Technical Overexposure 

a. That all of the exposures were within or below the diagnostic range. 

b. That there was not enough radioactive material ingested to do clinical 
damage t o  you. I 

c. That i t  was inconceivable that this incident was the result of an accident;. I 
d. That dose calculations should not be attempted unless greater confidence 

can be attained in the quantities ingested and the times and dates uptake occurred. 



IDENTIFICATION DATA 

DEPARTMENT OF THE ARMY 
WALTER REED ARMY MEDICAL CENTER 

WASHINGTON. D.C. 20012 

IN REPLY REFER TO - -,-- lA.41 1 ,z;z-l MEDEC -RS 1 

Reference is made to Report of Overexposure of a Radioisotope 

Technician assigned to Walter Reed General Hospital, during 

March 1969. 

j l  

, 
I 
I 

. 

General Hospital ,. Washington, D. C. 20012 

. 

The following biformation is furnished in compliance with 

10 CFR Part 20.403(c). h! - ----+I 

a. Name: -- I 
*- 

b. Social Security Account Number: 
-> --- 

c, Date of Birth:. - - /-- 
d. Status : Radi ~isotope Teclmician, Radioisotope Clinic, ' Walter Reed 

WILLIAM F. KENDALL 
U J ,  Imc 
Health Physjcs M c e r  
WRAMC 

-- 

- - 



I 

NlTED STATES ATOMIC ENERGY COMMl 3N 
< 

DIVISION OF COMPLIANCE '' 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT 
G C I ~  

I I. LICENSEE 

5. INSPECTION F INblNGS I 

Departnasnt of the  Asmy 
Walter Reed A m y  Eedka l  Center 
Washi.ngton, D. G. 20022 

9. LICENSE NUMBER(S) 

I @ A. No item of noncompliance was found. I 

U, S . A T W I G  3XEBW CUMMISSI~ 
~v i s iun  of Chnaplbncez, Region I 
970 Broad Stree-g 
Rwark, M,J, 07102 

4. DATE OF INSPECTION pel n ~ @  

I B. Roon~s or areas were not properly posted to indicate the presence of a RADIATION AREA. 

10 CFR 20.203 (b )  or 34.42 

I C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA. . . . . . .  . . 

10 CFR 20.203(c) (1 )  or 34.42 

I D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA. 

10 CFR 20.203 (d )  I 
I C] E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL. 

10 CFR 20.203(e) I 
I F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL. 

10 CFR 20.203(f) (1) or ( f )  (2) 

G. A current copy of 10 CFR 20, a copy of the license, or a copy of the operating procedures was not properly posted or 
made available. 10 CFR 20.206(b) I 

I H. Form AEC-3 was not properly posted. 10 CFR 20.206(c) 

I I. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a) or 34.33(b) 

J. Records of surveys or disposals were not properly maintained. 10 CFR 20.401(b) or 34.43(d) 

K. Records of receipt, transfer, disposal, export or inventory of licensed material were not properly maintained. 
10 CFR 30.51, 40.61 or 70.51 

L. Records of leak tests were not maintained as prescribed in your license, or 10 CFR 34.25(~)  

[7 M. Records of inventories were not maintained. 10 CFR 34.26 

N. Utilization logs were not maintained. 10 CFR 34.27. 

6. LICENSEE'S ACKNOWLEDGMENT . . 

The AEC Compliance Inspector has explained and I understand the items of noncompliance listed above. The items 
of noncompliance will be corrected within the next 30 days. ln fmt ion tbb Fecord was &J&d 

( D a t e )  . 
ORIGINAL: L I C E N S E E .  COPIES co REGION co H E A D Q U A R T E R S  co ENFORCEMENT 

4r. 
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J 
1 3 

Form AEC-SB1 INITED STATES ATOMIC ENERGY COMM O N  
( 7 / 6 7 )  D I V I S I O N  O F  COMPLIANCE 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT 

2. REGIONAL OFFICE 

Bepartent of the 
Valter Reed Amy haedical Center l*ce, Region I 
Washington, D. C. 20812 

a A. No Item of noncompliance was found. 

B. Rooms or areas were not properly posted to indicate the presence of a RADIATION AREA. 
I 

10 CFR 20.203 ( b) or 34.42 
, 

C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA. 

10 CFR 20.203 ( c )  (1 )  or 34.42 

D. Rooms or areas were not properly posted to  indicate the presence of an AIRBORNE RADIOACTIVITY AREA. 

10 CFR 20.203 (d )  

E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL. 

10 CFR 20.203 ( e )  

F. Contaitlers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL. 

10 CFR 20.203(£) (1) or ( f )  ( 2 )  

[7 G.  A current copy of 10 C F R  20, a copy of the license, or a copy of the operating procedures was not properly posted o r  
niade available. 10 C F R  20.206(b) 

H Form AEC-3 was not properly posted. 10 CFR 20.206(c) 

I. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a) or  34.33(b) 

J. Records of surveys or disposals were not properly maintained. 10 CFR 20.401(b) or  34.43(d) 

K. Records of receipt, transfer, disposal, export or  inventory of licensed material were not properly maintained. 
10 CFR 30.51, 40.61 or 70.51 

L. Records of leak tests were not maintained as prescribed in your license, or 10 C F R  34.25(~)  

a M. Records of inventories were not maintained. 10 C F R  34.26 

N. Utilization logs were not maintained. 10 C F R  34.27 

E,%A~LFC I-L!!MP e / 

(AEC Conrpliance Inspector) 

6. LICENSEE'S ACKNOWLEDGMENT 

The AEC Compliance Inspector has explained and I understand the items of nonconlpliance listed above. The items 
of noncompliance will be corrected within the next 30 days. 

, 

(Dare)  (Licensee Reprrscnfatlcc - T ~ t l e  or Posrtron) 

ORIGINAL: L lCENs EE.  COPIES. 0 CO REGION CO HEADQUARTERS CO ENFORCEMENT 

-- 
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I 

I 7 

Form AEC-501 NlTED STATES ATOMIC ENERGY COMMl 3N 
(7/  67) 

DIV IS ION O F  COMPLIANCE 

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT . 

I I .  LICENSEE I 2. REG!ONAL OFFICE 

I 5 .  INSPECTION F INDINGS 

Wpr$meat of the Amy 
Walter Reed Axmy Medical Center 
Washingtea, D,C. 20021 

3. LICENSE N U M B E R ( S )  

I @ A. No item of noncompliance was found. 

U. S. BTClMC EXERGP GOHMISSION 
Bivisim of C ~ ~ q l i a n e : e : ,  Regfan P 
970 Broad Street 

T y1L13 
4. DATE O F  INSPECTION 

I [7 B. Roonls or areas were not properly posted to indicate the presence of a RADIATION AREA. 

10 C F R  20.203(b) or 34.42 

I C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA. 

10 CFR 20.203(c) (1) or 34.42 

I D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA. 

10 CFR 20.203 [d)  

I a E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL. ~. 

10 C F R  20.203(e) 

I F. Contairiers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL. 

10 CFR 20.203(f) (1) or ( f )  (2) 

G. A current copy of 10 CFR 20, a copy of the license, or a copy of the operating procedures was not properly posted or 
made available. 10 CFR 20.206(b) 

H Form AEC-3 was not properly posted. 10 CFR 20.206(c) 

I. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a) or 34.33(b) 

I [7 I. Records of s,xrveys or disposals were not properly maintained. 10 CFR 20.40l(b) or 34.43(d) 

[7 K. Records of receipt, transfer, disposal, export or inventory of licensed material were not properly maintained. 
10 C F R  30.51, 40.61 or 70.51 

L. Records of leak tests were not maintained as prescribed in your 1icense:or 10 CFR 34.25(~)  

M. Records of inventories were not maintained. 10 CFR 34.26 

I 6. LICENSEE'S ACKNOWLEDGMENT 

The AEC Compliance Inspector has explained a n d  I unders tand the items of noncompliance listed above. T h e  item 

of noncompliance will b e  corrected within the  next  30 days. 

I ( D a r e )  (Licensee Represenratice - T i t l e  or Posi t ion) 

ORIGINAL:  L ICENSEE.  COPIES: 0 co REGION co HEADQUARTERS co ENFORCEMENT 





1. Naaa and addrarr o f  licenraar atq. of Inopectioa: &/t3/l ? 
, . v .  - .  

>EPk o f  ih< Ar- I pa of &.prcrioar A& 1 
\ualICcr RcJ )$r1111\1 A I I ~ ~ ~ P ~ (  C e n l c r  . ... 1 

4, License number(r), docket numbar(a), nuder end date o f  Peat manbent  
' for aach licanrab Category .ad Priori ty  of each liceaeer ' 

- 2  d' 
- 3  a -  L -  .d A,/, 5/4* YG,.- 

- 

5 Data o f  previour inrpectiong 

I e "@aptany  Conf idantial ," or p r o p r i ~ t o y ,  or c l a e r i t i e d  information ,, 
comtriaed i n  report? . , .. . 

/-' 
I 
I 

Ya 8 No I 

[sp%eiify paragraphs) 
I 
i 

, 

8, &A9 7 - 
Inepecter . .  Date of Report . . . [-- ... . :  *:. I 

' . . .  # .  . . 
i t . .  . 

&&..'fl d& 
Reviewer ' - ,  . - I 
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I 
J. Exposure of ~mployedo 60 Concantrationr of Radioactive Hatarialo 

I 
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Licensee : - I 

N, Specia l  License Conditione 
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MEDEC -RS * 

Report of Radioactive  ater rial - Human Use 
Report.Period: 1 Jan - 31 Mar 69, 3rd Qtr, F Y  69 I 

NCOIC , '.NL & TS Br , HP 
TO: Recorder 

Radioisotope Committee 
WRAMC 

SFC Bouvier /5104 

I 1. The following data relates to the radioisotopes in Iiuman Use at WRAMC for the period 
1 Jan - 31 Mar 69: 

a. Radioisotopes Procured: 

1 3 1 - 1  --  1050.425 mCi 8 5 - S r  -- 
1 125 - I  - -  1.540 1 3 7 - C S  - -  ! 0.016 
j 51 - Cr  - -  16.880 99 - Mo - -  

59 - Fe - -  0.099 7 5 - S e  - -  
57 - Co -- 0.338 82 - B r  --  

198 - AU -- 27.880 3 5 - S  - -  
197 - Hg - -  129.710 2 2 2 - R n  --  

1 1  I GRAND TOTAL 3 652.158 
1 

I b, Radioactive material transferred during the report period. None. - 
c. Radioisotopes Used in Humans: 

Principal User - Rank AuthNo. 

Canfield, Cqaig LTC H-160-D 
Johnston, GeraldS. LTC H-274-D 
Conrad, Marcel E. COL . H-277-C 
Mahin, Dorsey T. LTC H-444-A 0000.000 mCi 
Canfield, Craig LTC H-453-A 0000.000 mCi 
Weiss, Theodore P. CPT H-474:-A 0000.000 mCi 
Troyer, William C. CPT H-488 0000.000 mCi 
Doty, Donald B. CPT H-493 

,- 

I 3760.494 mCi 

2, In ad'dition to  the radioisotopes listed in para 1 ,  above, the following types of sealed , 

sources &ere used in surgical implants and external application for the treatment of humans 
by the Radiation Therapy Clinic, WRGH during the period: 

I 

Radioisotope Type Application Activity Used 

- 226-Ra Surgical Implant8 and Application 38377 mg;-h 
i /- 

137-Cq Surgical Implants 21830 mg-h Ra eq 
I 

222 -RQ Surgical Implants i 

I 
5.17 mCi 

60-Co External (Deep Therapy) i 2918 Patients Treated i 
i 



I' - ' .  C '  " 1 C ;  1. 
MEDEC-RS 18 May 69 i 
SUBJECT: ~ e p o r t  of Radioactive Material - Human Use, 1st Qtr, F Y  69 I 

I. I - ,  

3. Radioactive Material (Human Use) disposed of or lost from inventory through radioacdve i 

decay and Total Actiyip in s t o r a p a t  the end-of thenreport period: 
. 

: 1: 
a. Unsealed Sources - Storage: 301.004 mCi 

Disposal: 785.0h mCi 
1 C 

b. Sealed Sources - Storage: 6,727 Curies 60-Cobalt Teletherapy Source 
638.790 mCi All other- sources 

Disposal: 227 Curies 60-Cobalt Teletherapy Source Decay 
I 

6.470 mCi A l l  other sources 

4, New Human Use Authorizations approved, existing Human Use Authorizations reviewed 
and updated, consolidated or cancelled by the Radioisotope Committee during the report peri 

, 

H-160-D reviewed and renewed; LTC Craig J. Canfield, MC, Principal User 
I 

h - 2 7 4 - ~  reviewed and renewed; LTC Geral S. Johnston, MC, Principal User 



I . ,  

!. ~ V ~ \ ' . L + J L .  1 -  HUMAN Ub.. 
1 iiary. ~ s d l  w p  trd ohemicui syi.:~o ic; r 
and abbrev. ;ions wherever possib Ze. 

I 

.obert M. Rose, M.D. 
hie£, Dept of Psychiatry David Collins 

Edward Mougey 
All in Dept of 

Neuroendocrinology 

Norepinephrine 
Testosterone Secretion Rate ' ' 

Turnover ~ a t Q  , , 

Norepinephrine - 
Testosterone Secretion Rate 

: Radiaisotope Commit tee, WRAMC 

DAVID McK. RIOCH, M.D. 

i 

! I I "': Health Physics Officer 
Health Physics Survey Section 
Room / ,3,  WRAI R 

AUTHORIZATION NO. ~~~~~~~~~ J,~)Yc.s'J'T;c$~ 'L k&,,/~i_vk~~ C, !iNA1JiTOM f l  y..< H P88 

! Cat. :riC REVIEW DATE 

( ~ r i n c i p a ~  user & or&xizatidn) ' I 

FROM: William G. Troyer, Jr. CPT, MC 
Dept of Neurophystology 
WRAIR >!-- , .!; p 7; / y  

i 

DATE 
:-/F Feb 1968 

1 '  L 

j , 

i I 
; i 
I . I  

3 t  aZZ CO-WORKERS w/grade' & 
7. Attach cmpZ WRAMC 421a&b 
not  on fiZe w/WRAMC HPO. 

Lis t  a22 TRAINEES w/grade & 
org. Attach compZ WRAMC 421a&b 
i f  not on fiZe w / W W l C  HPO. 

L is t  aZZ TECHNICIANS who 
wiZZ work w/Rada M t Z  
under t h i s  Authorization 



'-4ME & RANK 

CANFIELD, C. J. , LTC , MC Division of Medicine, 
, - 

-'JOHNSTON, G. S . , LTC , MC H-274-D Radioisotope Clinic, WRGH 

11 Residents (Trainees) Radioisotope Clinic, WRGH 

~ O N R A D ,  M.E., COL, MC 
J H-277-C - Hematology, WRAIR 
r,odrnell, J. G. , MAJ, MC H-274-D 

"MAHIN, D. T. , LTC, MC H-444-A Radiation Biology, NQAIR 

:mati, R.M., CPT, MC H-444-A Radiation Biology, WRAIR 

CANFIELD, C . J . , LTC , MC H-453 - Department of Metabolism, WRGH, WRAIR 3529 

.arested, N.D., MAJ, MC H-274-D, H-427-B Radioisotope Clinic, WRGH 3313 

MAIER, J.D., COL, MC H-274-D, H-427-B Radiation Therapy, WRGH 3575 

chade, S.G., CPT, MC H-277-C Hematology, WRAIR - - -  3358 - - 

-DOTY, D.B., CPT, MC H-493 Division of Surgery, WRGH 3375 

-'WEIS, T.P., CPT, MC H-474 -A Dept of Metczbolism, WRAIR 2265 
' 9  

V o l P h ,  K., CPT, MC H-474-A Dept of Metabolism, WRAIR 22 65 

KeUer, H., MAJ, MC H-474-A Dept of Metabolism, WRAIR 22 65 

Klingenmaier, C. H. , CPT, MC H-493- Div of Experimentd Surgery, WRAIR . 3375 
- 

-- T'QOY!3R, X.G. CPT, I{C - H-488 Dept of l!europhysiologr , SIRAIR 3037 
- - .  - -- - -  - - - - -  - -- -- - .- - -- 

,,-, 7-\ - - 
( -  7 . '  . - L,itkC@& USERS:------------------------ r - _ - 

A 
- - - = - -  . - Jur ren t  Human Use Authorizations : - - - - - - - - - - ( 9. 

a - 
, - .  .- , a n e n t  No11 -Human Use Authorizations : - - - - - - - - -  - 

. . .  
- - - - 

- -- - ? - --a .- 

- . . 



-, 
USING PHYSICIAN'S NAME, RANK, SERVICE NUMBER, D U T Y  ASSIGNMENT, D U T Y  EXTENSION 

P 
' I  

Troyer, William G ,  J r , ,  CPT, MC 05330593 I ; 
Dept. of Neurophysiology 
WRkIR, kt. 2139, 3037 

!. C L I N I C A L  TRAINING AND E X P E R I E N C E  O F  PHYSICIAN NAMED IN ITEM 1 ABOVE 

CONDITIONS DIAGNOSED OR TREATED 
(See 1 I n  key below) 

1-131 1 D i a a n o s i s  of t h y r o i d  f u n c t i o n  I I I 

t 1 Trea tment  of p o l y c y t h e m i a  1 , 
I 

I -  
) Trea tment  of  l eukemia  1 

I I I 

I Trea tment  of bone metas tases  I I d  
Tumor I o c o I i z a t i o n  I I 

i 
I 

In t racav i ta ry  t rea tment  , )  1.- 
I n t e r s t i t i a l  t rea tment  

1 4  

In t racav i to ry  t rea tment  
, I  

I 
I n t e r s t i t i a l  t rea tment  I 1 %  I 
Sconnina s t u d i e s  

I " 

C r  -5 1 B lood  d e t e r m i n a t i o n s  I I I 
' /  _ 

Scanning s t u d i e s  . , 
1 

C0-58 Or D i a g n o s i s  of  pe rn ic ious  a n e m i a  ' 6 
Co-60 

C o - 6 0  I n t e r s t i t i a l  t rea tment  
,'* 1 

1-192 l n t r a c a v i t a r ~  t rea tment  ' 1 

1. ~beerva t lon i  ehould conofst of obeervlng radloleotope adrnlnletretlon technlquee and diecueelon w l th  preceptor the caae hletorloa lo  emtab- 
l leh most approprlete dlagnoetic and/or theropeutlc procedure, Ilrnltatlon, contratndlcatlone, etc. 

3. DATES AND T O T A L  NUMBER O F  HOURS O F  CLIN ICAL RADIOISOTOPE TRAINING ' 
' l  / 

1956-1968. aoorox 200 h r s  
4. I 

2. Penona l  p.rtl;lpation ehould coneiat of (a) euperuised examination ofpet lente to  determine the aultebi l t ty lor iedloiaotopa dla@oai# and/ 
or treetrnenl'end recommendatlon on doeage to be preecrlbad; (b) collaboretlon In cal lbrat lon of the doee and the ac tua l  admlnlatratlon of 
the dose t o  the potlent, lncludlng calculation of the redlat ion dose, related meeeurernente, and plott lng of data; and (c) adequate perlod of 
tralnlng to  enable the phyelclan t o  manege radloactlve patlente and to  fol low patlente throueh d l a ~ n o a l s  and/or the courae of treatment. 

I 

TRAININ( AND .x.E.iENc. t N D I c A I E D  A e o v e  w A s  o e T A I N E D  UNDER THE 
S U P E R V I S I O N  O F  t James 0. Wynn )ID 

1 (now a t  Arkansas Medical school) & Ralph Gortsn MD b 

' I  

, ! '  
' 

i 

I I 

I I 

! AT Med. School 
I 

1 ? I I I ~ , I ~ - T )  N - d Address  
> z 



I 
I 

iam Gail, ~r., CPT, MSC, 05330593 SSAN: I 
L - / I  

' 1. FORMAL EDUCATION: Total Number of Yoars of Formal Schooling 

Higher Educational Institutions Type of Program Pursued and Dater / Degree, Diploma or Certificate 
Attended of Attendance- 7 Y $, Reca ind  and Date 

0. I 
' 

Univ Pittsburgh, Med School ' Medical Scho:ol 1 .- - . I ;I 
I 

b, Univ ~klahorna, Med School . Internship, Residency 60-63, 

C. Duke Med School Fellowship, ~ a b  Tnq 63 -65 
' 

:' Duke Med School ' Facultv 65-66 d; 

I have received the following training in the subjects listed below: , 

I 
I HOURS! , Formal/On-the-Job Subject Area Identify where trained by Institution Letter from . 

above ond Indicate any additional I I .  

i n  PRINCIPLES & PRACTICES OF 
RADIAT ION PROTECTION a; b, c 

1 .  30 .f Formal i n  RADIOACTIVITY MEASUREMENT . a  & c  
. . , 0 I , ,  . . - .  - of in STANDARDIZATION 

100 ' of OTT : - i n  MONITORING TECHNIQUES c 

100 of OTT in INST RUMENTAT ION c 

100 OJT. - -  - i n  MATHEMATICS & CALCULATIONS 
, , BASIC TO THE USE 01 MEASURE- 

MENT OF RADIOACTIVITY . 
in  BIOLOGICAL EFFECTS OF. 

RADIATION C 

I ( U s e  additional sheets or reverse of this jorm to describe any other training received in'the use of radiation producing , 

sources and devices.) 

3. EXPERIENCF IN THE USE OF RADIATION PRODUCING SOURCES AND DEVICES. (Show Aotual Use o f  Radio- 
. i sotopes  or Equivalent Experience.) . 

Duke Medical School 
Duke Medical School . 

& .  , , 



standardization and monitoring 
techniques and instrumants 

3. Mathematics and calculations Duke Medical. School 
basic to the use aad mcasurc- 
ment of radioactivity - - - . < - . - 

4. Biological effects of radiation Duke Univ Med School 

EXPERlENCE WITH RADIATION [Actml Use of Rodiofsotop;~~ or EQulvolcnf ExpcrlcnccJ 

. - 
y!RAt!iC F O R M  421 

t9=3 a (SUPERSEDES VfRAMC FORM 420, EDITION OF 16 OCT.*61 VlUICH IS OOSOLETFI! 
4 

- --  7- 

--- - - -  ---- --- ------- -- - 
. . .+---- - -- - _----- - 



! 

. , 
I 

Robert M. Rose 05013107 , r 
1 ' CPT, MC , I  

Chief, Dept of .Psychiatry 
ldilkIR, Ekt. 5261 

SOTOPE I CONDITIONS DIAGNOSED OR TREATED I I NO. CASES INVOLVING 
NO. CASES OBSERVED P ~ R S O N A L  PARTICIPATION 
(See 1 In  key below) (See 2 l n  key below) 

I 

1.131 Diagnos is  of thyro id  funct ion 4 
Di l u t i on  s tud ies  

1 

' !  
Excre t ion  studies I t  

Bra in  tumor loca l iza t ion  ' 1 1  
L 

, Scanning studies 2 
, . 

j , .  I 

Treatment of hyperthyroid ism 

. . , Treatment of cardiac cond i t ions  
' , 
: . :  

, . : Treatment of thyroid carcinoma 
. . 

p-32' i Treatment of po lycy themia  b 

Solub le  ; Trcotment of leukemia 2 1 
Treatment of bone metastases 

4 '  
, . .  

Tumor loca l iza t ion  , . 
I - . . 

Intracavi tary treatment 
, , 

In te rs t i t ia l  t reatment 
> 

Au-198. ln t racavi tary treatment : 

i n te rs t i t ia l  t reatment 

Scanninn studios 1 

I I I .  

' ( Diagnosis of pernic ious anemia I 
Cr -5 1 

Co-60 1 In te rs t i t ia l  treatment . 
1-192 ln t rocavi tary treatment 

I 

I I 
-- 

Blood determinat ions 1 
Scanning studies I I, 1'- 

yif:37 I Telytherapy treatment 

Sr-90 Treatment of super f i c ia l  d iseases o f  the eye 

Other 
Isotopes 

. I 
Use  back  I 
of ~ a a e  I I 
-- 
Key to  Column (C) and @) above 

' 
I .  ~ b s e r v e t l o i  should consfst of obeervlnk radloleotope edmin1sttat;on techniques and dlecueslon wi th preceptor the case hletorles to eetab- 

I l l sh  most epproprlete dlegnostlc and/or therapeutlc procedure, Ilmltatlon, contralndlcetlone, etc. 

2. Personal p~r t l c ipe t lon  should conelst of (a) sopervlsed exemlnatlon of patlenta to  determine the eultablNty lor iadloleotope dlagnosle end/ 
or treetment end recommendation on dosage to be prescribed; (b) collaboretlon In callbretlon of the dose and the actual adm ln le t re t l ~  of 
the dose to the patlent, lncludlng calculation of the redlatlon dose, related measurements, and plottlng of data; and (c) adequate period of 
trslnlng to  pnable the physlclan to manage redloeetlve petlents and to follow patlente through dlagnoele and/or the course of treetment. 

I 
3. D A T E S  AND /TOTAL NUMBER O F  HOURS OF CLINICAL RADIOISOTOPE T R A I N I N G  , 

I 4 1 Harvard Med. School ~ns t ruc to r s& 1 I :  

THE TRAININ 1 AND EXPERIENCE INDICATED ABOVS W A S  OBTAINED UNDER THE 
Edward R. Mougey, Dept, of 
.&-mt W RA IR 



standardization .and monitoring 

. . -  . 

. 







'otassium 42 . : . Potassium Chloride 

:echnetium 99m Pertechnetate 

serum Albumin .. 





. and/or ascites. . 
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Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts 30, 
2,.33,34, and 35, and in reliance on statements and representations heretofore made by fie licensee, a license 
hereby issued authorizing the licenses to receivs, acquire, own, possess, transfer and import byproduct mate- 

a1 listed below; and to use such byproduct material for the purpose(s) and at the place(s) designated below. 
his license shall be  deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 
354, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Commission now or 
ereafter in effect and to any conditions specified below. 

bBt'omti0fl in IMs r m d  was deleted 

( S  

lcensee L' 

. Depar-nt of the kiny 
lialter Reed B-y Medical. Center 

WasMngton, D, C.  20012 

In accordance -dth application dated 
July 31, 1969, 

3. License number 08-01738-82 is amended 

in ies e n t i r e t y  to read as follows: 
4. Expiration date Augus f: 31, 19 74 
5. Reference No. 

#. Byproduct material 7. Chemical and/or physics1 8. Maximum amount of radioac- 
(element and mass number) form tivity which licensee may 

possess at any one time 
A .  Any byproduc t 4.. A n y  A. 400 millicuries of 

material with each except: 
A t o m i c  Nos. 3- 
83, inclusive Iodine 131 2008 ni l1  icuries 

Xenon 133 1500 millicuries 
Krypton 85 1500 millicuries 
Gold 196 1000 millicuries 
Phosphorus 32 1000 millicuries 
Sulfur 35 1000 mi llicuries 

t 
Carbon 14 1000 m i l l i c u r i e s  

Total not to exceed 15 curies. 
B. Hydrogen 3 B. Any B . 5000 milLicurLe-sb, 
C. C e s i u m  137 C. Sealed Sburces C e Z  

Grx 
j t o t a l  

"8 

D. Molybdenu~n 99 D. @. B. Squibb D. 1500 millicuries 
and Sons Model 
No. 08871; W E N  
Pickex Model Hoe 
602; Abbo tt Laboratories 

, Hodel Ma. 7721; 
IviaLlPficlcrodt C h e m i c a l  
Works P'fodel Nos. 006 
through 009 Genera tors 

E. Technetium 99m E . Per teche ta te E. 950 millicuries 
F , Neptunium 237 F . Any F. 10 millticuries 
G. Arnericlum 241 G e  Any G. 100 microcuries 
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Supplementary Sheet 
1 Continued Fro111 Page- License Number 08-01735-02 

_.. .- .... _. _._ _ 
5. Byproduct 'material 7. Cl~emical and/or physical form 8. Maximum amount of radio activity which i 

(elenlent and mass n u ~ l ~ h e r j  . licensee nlay possess at any one time 

i3, Eoloniugt 210 H e  ,&ny He 1. ,15 millicuries-.. 
I. Ces5um 137 0 -  - - -  

f . 
Sea led -- 
.., 

Sources 
J, CobalC 60 9. Sealed Sources 3, to t a  1 
M, Strontium 90 K. Sealed Sources in K. t o t a l  

Gas C3moma tography 
Jb-rd -- fl 

L. Cesium 137 L.~ ,E. 1 source of - -- 4- 

s a l e t i  ~lource ----; 

9. Au~horizkd use 

A.  through E, Wdical research, diag~iosis  and therapy, Researeh and 
developmen2 as defined Tn Seetion 30,4(qf, 10 CFR 30, 
"i3uI.e~ 0s Generaf Appl%cabiLf tg t o  Licensing of Byproduct: 
Material. 

F. through K. Research andl h'trelopment; as deffned in Section 30 .4 (g ) ,  
10 CFP fact  30, "Rules of General Applieabil%ty to 

&censBng of Bygroduc t: Haterial - - -1 . . L. Far Jse in; 
%^x 

$a l ibra  tor 
f crr calibrh-on of instruments at the Health Physics Calibration Range, 
Building 101, Forest Glen Secaon, Maltex Reed Army M e d i c a l  Center. 

10. Bypraduct material shall. be used a t  Waf ter Reed Army PlEedieal Cen-r, 
Washington, D. C. and Forest Glen Annex, Halter Reed t4edLcal Center ,  
Montgomery County, Ma~yLand. 
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dlB?iil~-ptO; ad. 27 
I(~:.onk%ntred3 C ~ L O X ~ S  

14. The lZceasee shalt evply.*th t b  proviafcms of T i t l e  10, 
Chapter- 1, Code of Fedekaa]. RaguLat%ons, Part 20, "Standard. 
for Pro tee tian BLgains t Bad%a.tfon. a 

k *  - 
25. b. ~$~&&i$t a y t p ~ + i  s.hql&-b,e wad by, or undpt t3.m aupervisim of, '; 

-b;di*aurk$ cbsf&ic i t t i~  by ,me parget aeea k9 Medidai C e n g r  &$g&&jbP;t? c&@f**, 
,. ' " 

- I  ̂  .... 
B .  uie of 6yprdi;ick p.4rgak io o t  oa tm ~rg a 

g ~ l i o 0 s d . '  
-ar ' 

36. A. Heh s o a b d  source acquired froo titryatbar peraon an4 cont.laiog 
byproduct: m s t a ~ & d ,  o-r than- Hydrogen 3, w i t h  a blf-fife 
grea'tw than thfqw days m d  h a  any form oehu: than gas @bell 
be mrtsd for contasiaqtion and/or LeaLogge prier ta ure. fn 
tbe absaoce of a certificate from a Wansftx~r  tndiCamg that 
a tast bsa bsen mads jlthin 8 % ~  ran* prfor to the tzsnsfer, 
the sealed 80Wq3 s b L l  not be put h t u  use until, tested, 
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16, contfnued COWDITXONS 

3, Each sealed source fabricated by the Licensee shall be 
fnspected and tested for con~truct-iwr defects, Leakage, and 
eontarninat2on prier to us8 car transfer as a sea l ed  source. 
Lf the inspectian or t e s t  reveals any construc tfon defects 
or 0.005 microcurie or greater sf coatmination, the source 
shall, not b e  used or transferred as a sealled saurce u n t i l  it 
lras been repaired and clecoritamfnated. 

Each sealed saurcs csntarning byproduc t materia2, other than 
Hydrogen 3, dth a half-life greater than thirty days and in any 
f o m  other than gas shall be tested for Leakage andfor contamina- 
tion at: intervals mt ta eneed six months except t h a E  each sowee 
designed f oz the puposa of emitrfng alp& particles shall be 
tested a t  intervals nsf to exceed W e e  ntanths . 

D. The t e s t  shall be capabre of de tec t fng  the presence of 0.005 micro- 
curie of radioactive rnaW%al an the =St sample. The test sample 
s h a l l  be  taken from the sealed source or from the surfaces of the 
device in which the sealed source is permanently or semfpermanently 
mounted or stored on which one might expect contamination to accu- 
mulate. Records of Leak t e s t  rssulte shall ba kept 5.n units of 
mfcrocurieb: and maintained for inspec tfon by the Commission, 

If the t e s  t required by Subsstc d o n  A. or C. aE 1215s c o n d i t i o n  
rewals the presence sf 0.005 microcurie or mure of removable 
contarnine e o n ,  the licensee shaLL immediately withdraw the s e a l e d  
sbusca f ram use and shall. cause it to be decontaminated and 
repaired or to be disposed of in accordance with Commission 
a A report shaZL be filed w i t u n  5 days of the t e s t  
d t h  ths @%rector, Mvfsion of MaterfaLe; Ltcensing, U 1  S *  Atmie 
Energy Gammission, Washington, D. C., 20545, describing the 
equipment involved, the test results, and the eorraert5ve action 
taken. A copy sf such repor t: shalk also b sent  to the P b e c  tor ,  
Region 2 ,  Divgsfon of CompLiance, USWEC, 970 Broad S t r e e t ,  
Newark, New Jersey, 07102. 
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(continued) C O ~ X T I O P Q S  

17. B y p r h c t  matxirial, to ba a d m b d s ~ r e d  CG humans shall be 
procured in separated, p~epackaged, grecaXibrat;ed farm 
fzom a s u p p l i e ~  who naaaafaetures or repackages the product 
under approprf a ta phamaceutAca1 tsmtrols re la ted tm aBsay, 
i d a n t i  v, quaXf ty, purity, s bril ity,  and pyzegenicity. 

18, Patients containing Sodim 131 fox the ?xeat;zaent of thyraid 
carcinoma or pa t ien  ts eoneaf ning Ulerapeu tic quantities sf 
Gold  198 shall remain hospita l ized u n t i l  the masi.dtral activity 
f s 30 millicuriss ar Less. 

19. Patients containf rig radioacC%ve implants, excep t  golid 198 seeds, 
shall remain h o s p i t a l i z e d  u n t i l  tbe implants are removed. 

20. Zsdine 131 labeled  Macroaggregated llodinated Human Serum A l b d n  
shall be procured from a suppkfer who held6 an unsuspended or 
urnevoked tkcense b s u e d  by C b  Secretary, Department of Health, 
Education, and Welfare, to prepagate or raarmfacture and prepare, 
label, or d b t z i b u t e  th%s mat~rPaL pursuant to Ti ; t l e  42, Chapter 
Code of Federal ReguLa t%ens, Par t 73, %Bfologicetl Broduc ts . 'r 
Chr~~~%ua 51 labeled Human Serum Albumin shall be procured from a 
supplker who holds an unsuspemnded or urnevoked license i s s u e d  by 
the Secretary, Depar tamat of Health, Education, and Welfare, t o  
propagzit=e or manuf ac We: and prepare, label ,  or d i s t r i b u t e  this 
material pursuant to T i t i e  42, Chapter 1, Code of Federa l  
Regulations, Part 73, t%ioSog6cal Produe ts, t@ 

Technetium 9% Pertachnetate may be eluted and prepaged from 
a Bklytrdenum 99/~echnee3.w 9% generator in accordance wAth 
s tatsments, mpressntatisns, and procedures contained in 
appl icat ions  dated Aug;us t l5, 1967, and February 14, 1969. 



(continued) 
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23. Iodine 131 labeled ColLoidal CUeroaggregated) JrJrhmn Serwn 
Albtamin shall .  be procured from a supplier who holds an 
unsuspended or mrevoked lfcense i;ssued by the Secretary, 
Deparmnt of H e a l & ,  Education, and Pelfare, to propagate 
or masluf  acetue and prepare, Label, or 4% stribute this 
material purstlant to Title 42, Chapter 1, Code of FederaY. 
Regulations, Part 73, NBiological Pr&cts.# 

24, Except: as spec i f  f cdlLy provided otherwise by chis License, 
the licensee shall. possess a@ use byproduct material described 
in Items 6 ,  7, and 8 af this Ibcenae in accsrdance with 
statesients, representations, and procedures contained in 
applica$5.ons dated Narch 30, 1967; August 15, 1967; April 30, 
1968; 3ovember 1, 1968; February 14, 1969; and July 31, 1969. 

Date AU6 2 1 I969 

For the U. S. Atomic Energy Commission 
Original Signed by, 
tisthail Bassin 

by lsoto~es Branch 
Division of Materials Licensing 
Washington, D. C. 20545 



Gerr W. by, CMef, Materials and Fuel Facilities 
Branch, Division of bmplLancrr, EQ 

On Hay 7, 1911, Caprllin Jsmea krrison,  Chief. Nuclear Laboratory and ~ e c h -  
n i c d  Services, B e a l t h  Physics Office, Waiter Reed h a y  fWical Center, 
informed Charles E. Daner. Bp@tion Spedgfiet,  bp telephone, that a film 
badge issued to SpecgaUst-5 ,k for the period December 6, 
1970 to  January 7, 1971, had &Q reported on Iffay 6, 1971, as b v h g  been 
exposed to 7.4 t e r n  of gamma rntdlatian ( 7606 EV). 

t- - 
Norrison stated rhatg- ,codd rmt have received the indicated exposu e 
during the Deceraber 6 ,  1970 'through Jarwwy 7, 1971 interval bacausd a - 
had beexi on leave fez the entire period. Efs stated that when the &a 
badge should have been co l le ted  for  turn-fir ta LexLngtan S % g d  Depot, on 
Jaauaty  6, 1971, f t  could not ba found. b i  ,returned from leave, 
on Jauuary U, 1971.C pas aaked by the heallzh phgiiiea te#mician to turn- 
in 2 ~ecambsr film *babge. 1- , - ,inf erared Morr&sioa that searched the 
R a d f ~  sotope Clinic, where[ #as assigned as a" techn%clan, but was unable 
tm find the badge. Plotrimn e k e d  that the health physics technician also 
searched for the badge and asked the other teehnicigzis if they had any 
ha-rledge of its whereabouts, but was unable t o  f i n d  the badge. 

Mrrison stated that "sometime" ;tn February, 1931 the aissiag fibs badge 
found in an adjacent laboratory, the Badiopbatmacy Laboratory, and turn- 

ed in to the Health Phpsdts O f f  gee. CXipped tos..ghe a$sslng badge was a 
wrist film badge that had alao been assigned to for the December 6 ,  
1970 through January 7, 1971 period.  Both badges wer' 4 eld a t  the Health 
Physics Offfce unt i l  Aprll 30, 1971; a t  which date they ware a i l e d  with 
other 'late badges" t o  Lexington Signal Depot. Accordfng t o  klarrison, the 
badges were reclejtved a t  Lexington Signal Depot on May 4, 1971. 

Dsrtonnation in this record was deleted 

I 
/ Form AX-318 (Rev. 9-53) AF,CM 0240 * U. S. G O V E R H M E N T  P R I N T I N G  OFFICE: 1968 0-320-507 



,- . 
Goner deermined by questiedng M~rrfson that 

- - jj wrist badge had 
s h m  an expasure of 1.9 rtstl Pos the period ~ecaaber".%'~ 1970 through Janu- 
ary 7, 1971, and that Ldngtoa  S i g d  Depot had reported thet they had not 
b m  able to deredzie ii! the expesures t o  the badges bad been single or 
rsalt%pl$: exposures or whether tha badge biders b d  kea containattad. 
G ~ & P  suggested that Harrfssa dehembe if any indSvidual fn the Radioiso- 
tope CLidic or the? Rad3ophanng.q Labrsratoq had failed to turn-in h i s  PFZrrr 
badge for the s ~ ~ n t h  af_8ecwb?s?~. 1970, shce such rm fndfv9dod afght  bet 
suspected t o  have as& badge dt irhg  &at time &-led. 

Conel: w ~ g a s t &  that Morrison contin~e hfs  h v e ~ t f g a t i o n ,  and if! by 4 : 3 0  
p a . ,  he and the Radiaisotoge Cobmtlfttee had concluded that the reported 
exposure had not been received by a~p'$adivIdual, he should inform Comer 
by tegephne srad prepare a writtea report of his investigation for the 
hiTalrez Reed  file^, On the other h a d ,  i f  hls  fnvestigation shoved that 
there was a reamnable daubt cxmcerning the exposure, he shortld confim 
h i s  telephone repore with a teletype message, continue hfs investigation 
and prepare a 364ay report. 

A t  4:45 p . ~ .  on Wy 7 ,  1971, 'kt. Col. Randy N P l l e r ,  Health Physics Officer 
for the subject licensee, informed Goner, by telep2mne, that coatinued 
investig&%on hg.4. ccmvincad the bdioirtotope Camsittee that ao indfvfdual 
had worn! film badge and that the exposure was therefore not re- 
portabla!-~a ata&d that the Committee had concluded that; 

h -- 
I. :... - ,k?o~$ld not have worn the badge durfng the reported inter- 

$ val shyL  was on leave. 
9 

2. Since the fils badges are color-coded by months, f .useof the 

fellow workers .  
1 December badge during January would have been not ced b y r  7 

3. Expasure t o  all other individuals working fn the vieinity of 
the Radioisotope C15nic w e r e  accamted for by film badgee. 

4. There were no unltsml expseures shorn by the film badge records 
for December, January or February, 

5 .  The film badges (wholet body asid wrist) had been lust: for ten 
we& in areas (Radioisotope Clinic and/or Fadiophataacy Labora- 
tory) where the probability of cmulativa exposures of t h i s  mag- 
nitude =as reasanable. 



Eiller stated that  he personnel meftoring'program would be :mdified Ln 
two ways as a result of th i s  excessive badge exposure. He stated Lhat 
fiLm badge ri3cELs will 84 provided for the storage o f  a l l  f i b  badges 
that are not in w e  and personnel &ll be directed to use tfte racks. He 
also seated thert the practise of hXdZng Yeee hrrn-b" film badges for 
transaittal to LexingPon Sign& Depot every quarter will be changed so chat 
the? late badges are sent in with the next shipment to Lexington Signal De- 
pot. 

I3t&ing the next Pnspection of thfs lPcensed program, Becaber .  1971, the 
inspector will review the licensee's procednreer for the adafnistrstion sf 
the f i l m  badge progr=z. 

No further review of thrs occurrence pill be iiiade. Closed. 

Paul R. Nelson 
CO: 1:CEC Senior P!t?iatfon Specialist 

Enclosure: 
Record Card 
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1 Departmat of the k i r t y  

I t j ~ t e r ~ e s d ~ ~ ~ r q f ~ d - i a ~ ~ n t e r  
Flashington,, I3, C. ZOO12 

Amendment No. 35; 

I n  ac-contdarice wit21 l a t e r  dtlted %fay 17, 1973, License 2bmhr 08-0173&02 
is amemled as folla61.s: 

To add: 

I - 
6. Eypmduct mzterial 7. C,hemid s i ldj~r  physical form El. Maximum amount of radioactiviky i ~ ~ h i ~ l  / 

(element and mbss number) licensee may possess at any one time I I 

t;. kaesictun 241 X. Sealed Source -- t 

9. &rthori,zed use I 
tJ, i!dical research. 

I 
Condi~ ipn  2 4 ,  is amended t o  read: 

24. Emept: as speciEicaf3Lg provbded otherw2ae by thls Iic=se, the Ziceosee oftall 
possess and use byproduce riterial d ~ c d b e d  SZI I t e m  6 ,  7, E?nd 8 of thls 
liceme in accordance hcdEh s~iftenIrSnt5, reprasentatfons, and procedmes con- 
Cafned en a p p l i c a t i ~ n s  daEed Ifarch 30, 1967, C,ugust 15, 1967, Apr i l  30, 1968, 
Hoveabaa 1, 1968, February 14, 1969, Snly 31, 1969; snd letter dared 3,hy 17, 

lafwmatln ia this reard was deleted 
I$s accordance wit 

I For the U. S. Atomic Energy Commission 



' 1 . \ 

I 
UNITED STATES ATOMIC ENERGY COMMISSION 

L APPLICATION FOR BYPRODUCT M A T E R I A L  LICENSE Oudgel Bureau NO 3 8 - ~ 0 0 2 7  

1 INSTRUCTIONS.-Complete ltems 1 through 16 i f  this i s  an initial application or an applicotion for renewal of a license. lnformat~on contained in 
previous applications filed with the Cammissan with respect to ltems 8 through IS may be incorporated by reference provided references are clear and 
specific. Use supplerncntol sheets where necessary. hem 16 must be tompletrd on all applications. Mai l  two copies to: U.S. Atomic Energy Com- 
mission, Woshington, D.C., 20545, Attention: lsalopes Branch, Division of Materials Licensing. Upon approval of this application, the applicact will 
receive an AEC Byproduct Material License. An AEC Byproduct Moterial License is issued in  accordance with the general requirements contained in 
Title 10, Code of  Federal Regulations, Part 30, and the Licensee is subject to Title 10, Code af  Federal Regulations, Part 20. 

I I. l a )  NAME AND STREET ADDRESS OF APPLICANT. lInst8lulion. firm, h o ~ p # l a l .  (b ]  STREET eDDRESS(ES) AT WHICH BYPRODUCT MATERIAL WlLL BE USED. (If 
person, ek. Include ZIP Code.) . . different ham 1 la). Include ZIP Cade.) I 

Department of the  Army 
Walter Reed Army Medical Center (WRAMC) 
Washington, D.C. 20012 

2. DEPARTMENT TO USE BYPRODUCT h\ATERIAL 

A s  designated by the  Radioisotope 
Committee. 

I 
I 

A .  INDIVIDUAL USER(S). (Name and title of indiridual(s) r h o  wil l  rose or d~rec t l j  
supervise use 01 byproducf moleriol. Give haining and esperience in Items 8 and 

' Individual  ( s  ) approved by t h e  Radio- 
isotope Committee, Commander, Walter Reed 
Army Medical Center , Chairman. 

1. Walter Reed Army Medical Center,  
Washington, D.C. 20012 

2. Forest  Glen Section & Annex, Montgomery 
County, Maryland, 20910 
(see Continuation. Sheet) -- 

3 .  PREVIOUS LICENSE NUMBER(S). (If h i s  i s  on application lor  renew01 of  a 
Ircense, please indicate and give number.) 

Renewal of 08-01738-02 i n  i t s  e n t i r e t y  t o  
r e a d  a s  follows. 
Hxpirat ion Date 31 AUE 74 
5.  RADIATION PROTECTION OFFICER (Name o f  person designated or rodlatian pro- 

kction oRicer rf cther than individual user. AHach rerum? o f  his trainins ex.  
pertcnce as tn Items 8 and 9 j 

Ref: AR 40-14 & AR 40-37, 
The Health Physics Off icer  w i l l  be appoint- 
ed by t h e  Commander, Walter Reed Army 

I numtxr, number of sources and maximum actirtty per sour 
A. Any byproduct mater I A. 2'00 m i l l i c u r i k s  ' of each except: 

I i a l  with Atomic Nos , Iod ine  131 - 2000 m i l l i c u r i e s  

SEE SUPPLEMENTS B AND D . ' 

Medical Center, chairman of t h e  ~ a d i b -  ' 
Isotope 'Committee. SEE SUPPLEMENTS A AND B 

I (SEE CONTINUTATION S I 

3-83, inc lus ive  

I - ----- 
7 DESCRISE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED (If byproduct m a h r ~ a l  IS for 'human use," supplemenl A (Farm AEC-3 

p l e k d  In l ~ e u  of h l r  Ifem I f  byproducl m a k r ~ o l  IS In the farm of a seoled source, ~nclude the maLe ond  model number o f  the storage contanner ond'or devlce In 

vh~ch  he source r~ll be slored and/or used.) 

A -  through ~ : ' k e d i c a l  research,  diagnosis  and therapy. Research and development a s  de 
f ined i n  Section 30.4 (q), 10 CFR 30, "Rules of General Appl icab i l i ty  t o  
Licensing of Byproduct Material .  

6. l o )  BYPRODUCT MATERIAL. (Elcmenls 
ond moss nvmher of each.) 

Xenon 133 - 5000 m i l l i c u r i e s  

F. through K. Research and Development a s  defined i n  Section 30.4 (q) , 10 CFR P a r t  30, 
I I Rules of General Appl icab i l i ty  t o  Licensing of ~ y p r o d u c t  Material." 
_-- 

7 
Cal ib ra t ion  f o r  c a l i b r a  

t i o n  of instruments a t  t h e  Health Physics Cal ibra t ion Range, Walter Re 

(b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS 
ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed sourcefs). also stote name o l  mooufoclurer, m d e l  

~pm & rar Meted 
Krypton 85 - 5000 m i l l i c u r i e s  

1 Gold 198 - 1000 m i l l i c u r i e s  
E m  mb the FRm '-Phosphorus 32 - 2000 m i l l i c u r i e s  

%,.> , $I 

rn 

B. Hydrogen 3 
C. Cesium 137 

&~s~npUoff------- Sulfur 35 - 1000 m i l l i c u r i e s  

, .  

Carbon 14 - 2000 m i l l i c u r i e s  
Iodine 125 - ,1_000 mi l l i cu r ies -  

Ir idium 192 - 
Total  not  t o  ekieed 26 Curies 

B. Any B. 10,000 m i l l  i c u r  ies 
C. Sealed Sources C. ' -  - --. 



I I 

I \ Pode Two 

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED I N  ITEM 4 (Use supplernentol sheets 11 necessory) 1 8 TYPE OF TRAINING I WHERE TRAINED 
DURATION OF FORMAL COURSE 

11.  METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE. I 

o Prlnclples ond prcctlces of rodlot~on 

protection 

b Rod~ooc t~v~ ty  meosurement stondord~zo- 

tlon ond monl tor~ng techniques ond In- 

strurnents 

c Mothemot~cs and colculot~ons bos~c to the 

use and meosurement of r o d ~ o o c t ~ v ~ t y  

d B ~ o l o g ~ c o l  effects of rod lo t~on 

SEE C C I ~ T A T T O N  SHERT 
12 FILM BADGES, DOSIMETERS, AND 810-ASSAY PROCEDURES USED (for film bodzer, specify method of coltbrotlng and processtng, or nome of supplier) 

Film badges furn ished  by Lexington-Blue Grass Army Depot in accordarice wi th  SB j-1--206 
Pocket Chambers and Self-Reading Pocket Dosimeters furn ished  a t  t h e  d i s c r e t i o n  of 
t h e  HPO. SEE SUPPLEMENTS D AND E. 

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE 
13 FACILITIES AND EQUIPMENT Descr~be laboratory focllltles and remote handllng equ~pment. storage conto~ners, shleldlng. fume hoods, etc Explanatory sketch 

of bc l l~ ty  IS attached (Circle onswer) Yes (No ) SEE SUPPLEMENT E 
14. RADIATION PROTECTION PROGRAM. Describe the radiotion protection program including control measures. If application covers sealed sources, submit leak I *sting procedures where applicable; none, training, ond experience of person to perform kok tests, ond arrangements for performing initial radiation survey, sew- I 

SEE SUPPLEMENTS B AND D 

icing, mainlenonce ond repair of the source. 
SEE SUPPLEMENTS A,D,E,F, AND H. 

15.  WASTE DISPOSAL. If a commercial waste disposal service i s  employed, spec+ nome of company. Olherwise, submit detailed description of methods which will I- 

9 EXPERIENCE WITH RADIATION (Actuol use of rodlo~sotopes or equ.volent exprrlence ) 

e used for disp sing of rodiooctive wastes ond estirnotes of the type and amounl of octivib involved. 

. fn accorJance with AR 755-15: a l s o  See Suop-s D. G,& r.  
CERTIFICATE (This item ,must be completed by applicant) 

Yes No 

Yes N o  

Yes N o  

Yes No 

PREPARED IN  CONFORMITY WlTH TITLE 10, CODE OF FEDERAL REGULATIONS. PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF 

i' ..1 
i;? 

FOR THE COMMANDER: 

1 

Date 
18 June  1974 

TYPE OF USE 

FRED c . BRAND; LTC, 'MSC - 
Adi u t a n t  - 

Title of certifying official 

Yes N o  
I 

Yes N o  

Yes N o  

Yes N o  

DURATION OF EXPERIENCE 

* U.5 GOVERNMENT PRINTING OFFICE : 1968 0-316-327 

I 

WHERE EXPERIENCE WAS GAINED 

SEE SUPPLEMENT B AND D 

ISOTOPE 

10 RADIATION DETECTION INSTRUMENTS (Use supplernentol sheets rf necessory ) 

MAXIMUM AMOUNT 

1 
USE 

(Monttorlng, surveying, meosur~ng) 

1 

TYPE OF INSTRUMENTS 
(Include moke ond model number of each) 

NUMBER 
AVAILABLE 

SEE 

RADIATION 
DETECTED 

SUPPLEMENT 

SENSITIVITY RANGE 
(mr/hr) 

2 

WINDOW THICKNESS 
(mg/cm2) 



ONTINUATION SHEET - Form AEC-313 . 

ITEM 1-B.  3. F o r t  Det r ick ,  Maryland 21701 
4. Fo r t  Myer, V i r g i n i a  22208 

ITEM 6. 

D. Molybdenum 99 

E. Technetium 99m 
F. Neptunium 237 
G. Americium 241 
H. Polonium210 . 

I. Cesium 137 

J. Cobal t  60 

J?P 
D. Molybdenum 99/Technetium 99m 

Generators (E. R. Squibb and 
Sons Model Nos. 08871 and 
09650; Abbott Labs Model Nos. 
7721 and 6724; NEN Pharmaceu- 
t i c a l s  Model No. NRP-196; 
Mall inckrodt  Chemical Works 
Model Nos. 100 t h r u  106, 
006 t h r u  012; Cambridge Nu- 
c l e a r  Corp. Model No. CN-4291; 
and Amersham/Searle Corp. Model 
NOS. GTC-50, GTC-100, GTC-200, 
GTC-300, and GTC-400) 

E. Per t echne ta t e  
F. Any 
G. Any 

r-Lny - - - . . . . . - -  -7. 

I. ' 
3 e a l e d  Sources 

J. Sealed Sources 

D. 10 Curies  

E. 5 Curies  
F. 10 m i l l i c u r i e s  
G. 100 microcur ies  
H. l c  m i  1 1  j cuTies 
I. 

K.  Stront ium 90 K. Sealed Sources i n  Gas K. I 

Chromatograph Devices ' 

i 

L. Cesium 137 L. L . 
i 

, i.4' 

Sea led  Source 
M. Americium 241 M. A$ - M. 
N. Americium 241 N. Sealed ~ o u r ~ ~ s j  N. 

-1- 

i 
? -- 

ITEM 11. 

Radia t ion  Survey Instruments  a r e  c a l i b r a t e d  every t h r e e  c.3) months o r  as r equ i r ed .  
7.. 

a. Beta-gamma survey instrumen.ts, a r e  c a l i b r a t e d  w i t h  . .. a 137-~esLum; 
~ C a l i b r a t o r  and a ;  

-.$ 

: b - c o b a l t  s e a l e d  
'1. e'en source.  

b. Alpha survey  ins t ruments  a r e  c a l i b r a t e d  wi th  an AN/UDM-6, o r  equal  Alpha C a l i -  
b r a t i o n  Se t .  

l-- - 
c. Neutron survey ins t ruments  a r e  c a l i b r a t e d  wi th  a '  Neutron Source 

(Sealed Source).  



t,' 1-70 
10 CFR 30 ..- 

'k'-'DRODUCT MATERIAL LICF 'SE ~ - n d m e n t  ~ o .  45 
'Sursucmt to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts 30, 32 

3 ,  34, and 35, and in reliance on statements and representations heretofore made by the licensee, a license L 
lereby issued authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct materia 
isted below; and to use such by-product material for the purpose(s) and at the place(s) designated below. This 
icense shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, a: 
xmended, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Commission no% 
)r hereafter in effect and to any conditions specified below. 

Licensee 

1. Dapartwnt of the &ary 
Welter Reed &my -Leal Center 

(-1 
2m Washbaton, D, C, 200x2 

In accordance with application dated 
June 18, 1974, 

3. License number OP,-0173$-02 is anended 
in its entirety to read as follows: 

4. Expiration date August 31, 1979 

5. Reference No. 

6. Byproduct material , 

(element and mass number) 

A. Any byprodust 
mter fd w5Eh 
' ~ tomle  BTo5, 3-83, 
intrusive 

7. Chemical and/or physical 8. Maximum crrnount of radioac- 
form tivity which licensee may 

possess at any one time 

A. Bny A, 400 dl l icur ies  ocrf P A C ~  

except: 
Lodine 131 2000 millicuriea 
Xenon 133 5000 d l i e u r i e ~  
Krypton 85 5000 m.%ll%c~ries 
Cold 198 1000 millicurias 
Fhesptlorus 32 2000 miSllcmie~ 
SulZur 35 1800 W l l k u r  i e ~  
Carban 14 200t3 mSll icuri~~ 
Iodine 125 
Irid9m 192 
Tofa1 aoE t o  exc 

3. Any D. 
Cb Sealed eourcee C. 
D. Mctlybdenum 99/ D. 310 cwtes 

T d l a e t f  ura 99m Generators 
(3, B. Squibb and Sons BQ@el. 2 

Nos, 08871 md 096503 &bott 
Labe, Bbdel Nos. 7721 and 
6724; h%N Pharmaceuticals 
Pkwflcl No, WBF-196; PhlLinckrod t 
Clledaal W o r k s  tiode1 N o s .  006 
through 012 and 100 through 1065 
Cansbrfdge Nuclear Carp, Msdcl 
No. CPJ-429 1; and ame?asham/Searle 
Carp. Mode2 Nosre GTC-59, GTC-100, 
GTC-290, GTC-300, and GTCWt00) 

laformation in this record was deleted 



e . .  
F BYPRODUCT MATERIAL LPGEMI 

I 

1 . ,,A' Supplementary Sheet 
Continued From Page-- License Number 

08-05738-02 
- 

6. Byproduct material 7. Chemical and/or physical form 8. Maxi l l~ur~~ al~loullt of radio activity 
(element and mass number) L- lice~zsee rnay possess at any one timt 

E, Pwte&net&te L. 5 eiurges 
2. b y  P* PO ~ l l % c a r % e s  

W 0. 200 raierocarzes 
a, 13, ,. 1.5 .ahb13 . . i0=~~~ - - 
I * f, 

- Sealed -- - 
S Q U ~ ~ W  - 

J, Sealed Sources 3, 
K, Sealed Sources H,, 

-;in €as 4xtra tosaph  
DevLcw ..--= 

L, La II sowee ef 
,-- - 

Sealed Souact 
M, h~ 'Pi. 

t h r ~ n g h  L. Wieal rec;sarcfr, Bk;nwiei ernd therapy, @sear.cfi a d  de%-elspmenr as 
t deZ&md Ln ~ e e d a  $O04(q),  10 GFR 30, "~u311cl of tkmers% ApplicabFfpity 

t te LLee~as33ng ef ldgprociu~t Wtaf aL*' 
tkeugh Lo P~seztrcl~ tiad DeveIqmsnE as def2ned $R Sectf6ea 3Q.4(q), 80 CBB Part 39, 

" ~ u 3 . t ~  of C-&nerd. kpplicability ts LZcens3 .~~;  as? B~prdnc't: l~ter ial ,"  
For use la Ch315bfa%%on for 
ca~braefon"&f insmeats  at the Plnys%~ra ~alfirati% Emge, X$dtea: E ? e 4  
h p  baledjtc3a3 Genket, 
FOE we as staaBarzdrs ~ a r  rdkxeae  somess. 
WLeah re~eatr&. 

* " ' d*L cOND9;'ir3Cms 

18. Bpprodwt material shall be. w e 1  ~ n l y  at W & e r  Pbed &my iMiczl &E%~E, 
WktslrPngtan, D, C.3 Forest G$etn SeetSon a d  h e x ,  t;Jaltep Wed P ~ m g  Eieifia% 

f Center, M o n t g ~ q  Cmmtjr, P r I S a a d ~  3wr Dct~dck ,  Ehrylandy Pert Ryer, FIfrginf a$ 
d Wa3ts Bed &my 1 ~ e i e u z ; e  of Rftseeeb Md Eo%dbg FaciXtyc F a t  b&adez 
W y h a d *  
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/ F 3 R M  A E C - 3 7 4 A - 1  
, , . (4 -53 )  

U. S. ATOMIC ENERGY COMMISSION 
=7 

i 10 C F R  30 
I 

"' ,,BYPRODUCT MATERIAL LICENY. ', 
r Supplementary Sheet 

h~adment:  No. 45 

' 31, The licensee sh& comply -with the prrn5s5.on.s of Title la, Caapter 1, Code G£ 
, Pedazal 1bgdatims, PWE 19, "Elotiw, Instrmticras aud Xapor&s Co &Iork~r~; . 

~ n s ~ ~ t i o m ~  an$ Part  20, " ~ t r d r &  for ProtectZon Agaizst: ~!.dPatfm," 

f3. Xn 19;eu af zis2ng Che eofzventfoaid sacifation caution m i a t e  (magenta ez 
purple en yaUm batckgnurj9d) as provided in S e c t i o n  20,203 (a) (11, T i t k e  
IO, CMia oE FEsderaZ. XbpIPokions,  P a r t  20, the lieemsee 3s hereby aurborbell 
~o Ute3 detectar ceUs and cell baths, confxxLn2rig bypredtxct: rimterLS.Z & 
used 5s gas cl~r~n~btogrqfiy dwkce5 + t?-?tft canspf ~ i ~ f w l p  e&cE~ed or si tetqsd 
rdiationa eeut3oa @ipbols w i t h a t :  a cshr repu.j;temat, 

151 Expeth?rztarl animals ackfa5steed rdisactive waterheZs az thelr grorluuts 
shal l  not be used for htrman conerwnptlmx. 

I 

14, Rotwitha&mding the f r b e h g  requSmaents of Seafa 20*233(f)# 10 C3?E Par2 23, 
(ar aompbucfile Agatzsefit SraCa regd.at9oas) tFie Ucensee is aux;hodzed to mcraiva, 

8. Syprduet: material pregqed by Il2c4mee m y  be u s d  h m ~ e z ,  proPc,ded 
tb prwlwluct; %s prcpdwed uadar ph-ceutic93 cmtxalc9 r a s e d  t : ~  assay, 
f b n t f  t$* quo;lffg, gurfty, steriUty, a d  naqy ro&&tef ty &a acc~rdsmce 
wAch appUcatian dated 3 ~ 8 ~ e  18, 1894, 

- 

17, FneLftfs &ataid.ag Cabat 6t7, Xr2d&m 132, &/ax Wim 137 ~ ~ n t : ~  shaU 
raada hoipitalizerl tmra the 2 s p h t - s  art? tesovetl, 

pomsser;bs, slnd w e  bypkuduct mterhl received under t;he &eriean GeZTege sf PattaaSogists 
Ruolaar Medtche Quality G w t r ~ l  Pragram w i r b  labeling es prupesed An; UCter d a t d  
April 17,. 1974. 
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:4-73)* ,  ' 
10' C FR 30 

U. S. ATOMIC ENERGY COMMISSIOFT ~ a ~ e L L . o f > a ~ e s  

BYPRODUCT MATERIAL LICENL 
Supplementary Sheet 

(3"s License Number 30 d 1 7 3 8 4 2  

(Can t 5 - i : ~ ~ ~ )  

- - 
1 4 .  .&(I) '&ch sealex3 sowee ~.cquire:l fxbw asirsthsr perso3 and csntni;i5n~ ' t=ypxod~c~ 

ia terhl ,  o the r  xhan :fg-Jropa 3, ~ 5 t h  E h a i f - l i f e  grearl-r tsr3s.a eiirty 
rjays a-&~ w> soy f o n  other t l ~ m  g84 shal l  be eesced g c r  cont-zc-i~itlon an$/ 
er fesh:ag~ pr5.o~ to use. In the zbse~ea of a cerEi2Zcate  era^ a tra~:sf eror 
P ~ d i e t i t i n g  that: a fSesLs been wde ~-,.SLkin sir, ao-iithz prior to the crausfer, 
the eeded scurce e h d 1  not  be gut h t o  use uutil tested. 

( 2 )  i2crtkithstandir:g eke pezio&o Leak Zest regsired ';?y ~:ltLs c o d i t i o n ,  a7y 
iiceased o p ~ i e d  souxce ZB a e ~ i t  ESOM S ~ I  leak tests E:ICX the  source c o i t t a i ~ s  
100 ;~dcrmur:Les ar Psse af E?eta aad/ur g a m a  er&tt i~g  !:rcnt-,arial or li3 ~ d c r o -  
curies or iass  of afph e r d t t i ~ g  m&erid, 

(3) Except: for alpha SoiZKCes, thr  peridic leak t t ist  recju5red 53: tlt.Pc cmdition 
does nor. apply Co s&e;ded sornrres dlirt me stored exxd r ~ a t  being wed. Tine 
sowces excepted f ro% this  t e s t  E ~ L E E ~ ~  be tested for !.ezkaga prior to 8 ~ y  
use 61: trmsfer ta ap20Lhri: person u d e s s  they h a ~ e  Beexi Peak rested ~;.:irP:ir: 
sf.x m n t h ~  ~ T ~ Q Z :  CD ZIxe dzCe O£ use az tza~sfez .  

B. Each sealed souree fa5ricated by The licensee &dl be i~speceed m d  tested 
for cor.s';mceiaa dcfectrj, Leakage, a?d contai!iirition pzltlr co use or trams- 
fez as a sealed B O U ~ C C .  E f  the bsprsctf-on or tesg reveals any cors-tz'z~dna,t$on 
degsea ex 0.005 mdcracutic or greater of c~xnt~inaticlz,  the  socrce s h d l  
mr be ilsed or trz'ilsf~rred ar; a sealed sonrce ttnEi5. it has 5eeri repabut&, 
deco~t&aated, and re-s ted. 

C .  k c h  sealed source coutaiafog Eyprdace material, odiar f2~etr ! % y d r ~ g s ~ ~ ~  3, 
vith a hdE-liEe gresr~r fitclrr thirty days  ant! ia e.7 £om oehar tiian 
gas shzfl be tzseed for L&~kga zd/ar cori+,&natian at: i n t ~ m a l ~  GOI: 

ta exceed s ix  mntfi\s e-xceltt that each soaxe d~aPgxed for  r k  p'rtrpose 
of e~Itting dpha p a t 5 c l a s  shaS3. be tested at: isterwds m t  to exceed 
tzlree EiBnths. , 

3. Tfrs t s e t  sha l l  be eapa5le of detect.bng Ckaa presence cg L3.605 ~icxocur-i-e 
of racIlaacEiv@ wterfa1 OR %he t e s t  ~z?np1@+ Tire tesZ scq7le shiil.1 be take@ 
fron t;ho sealed seurca or froa &e surfgces af 3.e cfe~ice far wf-dch the se&6 
souxte 9s prrraseutly or sg.trdpe~wae~~Z'jr ~ia~imted OX stored 0x1 r;d1iclrr ane cdght 
expect emtarutian ro acc*~~ulatrt. Eaor& of ledt tes t  rszslts sha l l  "6 
kept s u i t s  of ~ c r o c u r L ~ s  a d  ~zhraiaed for inspectlozx bjr chc C w s i 9 d ~ i o n .  
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License Number 
tmxa&&q-c :ir-* 45 

,s. 5f ti= test re$ttfred bjr S+&sect4cu he m C. 0 4  this coedi,tfon r e v ~ n l a  tho 
preaslcs of 5.005 dczclc'slrie or Bore o f  remva33.c conta:5aattun, rlic licznsee 
1 i m  h a  i B E  ~ource  f ro2  end slr& cailse if I;o 
59 decoat%;r&.~~ctzed axd repsired Eir to be disposed of iu zccosrrimcc : . . f tL 
C a d s s i o n  regdstions. A report she11 be i l l e G  kiehiu  5 Gage of "Lie CesC 
~~j t l ' r  the US%.EC, T @ @ m  1, DFr*ctoraCe of SeguLaeosy U~cratious, 531 
Park Avcnw, King a£ Pr*&r;f a, P w d ~ y i v d . . d  !i'24atiG + describing Cire e~ixip~wztt  
$avolved, rl-ie t es t  sesd..ts, mi tire csrrucclve ~ c t i ~ n  taLea. 

20. gfoIagZca2 prduets  Isbeled with radiotmclides or k i t s  *wed to ~rapzx-E such 
preduetIs sk&Z be pmcurd frm a supplker r?l~a Irolds an unsuapcn3cd rjr ux- 
zevo'kd l l c e ~ s ~  I B S ~  by the Secret sy of %he r>ep@,y&axrD of :I-lt'xi, Edubzton, 
ad idelfare to prepagate, nsrrtsS'aeture, prepaxe, label, or dictr i5ute  t9:e 
yrob*ts. P~tbeBd biclogical  products shall. Be used oaSy Eer the r,&icd 
j.zxlications covered by  t h e  ou_tipliesf s Departaezlt n f  llealtli, Educatim, 
i.2slf are Ifcease. 

2 1. The If cans&a sIiaI.1 el~te tecl*aetf UB SCjz p e ~ e e e h ~ ~ t ~ e e  from m l y b d e ~ ~ : i ~ ~  33 1 
tedxrtetiuril 99~a gensators ih~~dlor F;xep;aPe radiopI=am~.ceuticc~Is frm reagect 
k i t s  nccordance vl.f:h: 

22. kaciLcsxf5ve gases as frse gas er i n  sclutLon, tc be ad&,r;fstczetl to 
~UFWES, s h a l l  be procrtreh Erom a s ~ p p l i e r  who dfstrZ%urcs the i;%roducr 
i d k a t e d  for by- use 2a sccozda~~ca wifh tha Yederal Food, Drag and 
C m m a t i c  Ace. 

23. Except as q?ecifica.lXy ~rca2de:'J otlserqbe by thFs l i c m ~ i ,  tl"r B L c c c s e e  sllall 
~ c t s ~ s a s  aud w e  b ~ r o d u c z  ~ ~ a e e r i d  described in I t ~ m  6 ,  7, and 8 or̂  ti& 
l icme ;tzi accodm-ce :.rf"~h s tstaaeats, repror;eataf;iozi:. , znd procedures con- 
~a;ifi&3 4a a p ~ l i c a t i o n  Gated June 18, 1974, letter received Aukpet 14, iS74, 
a d  iieassay precediirea claild Ccroter 25, 1974, signed 5y Lt. CcZ. EdwarJ i.!. 
Elackbwa. 

For  the U. S. Atomic Energy Commission 
., p , 

QE(; 1; 1918 . 1 %  ; J  -1 - * 
Date ~.az~xi .nL:~ 5 r ~ ~ i c h  

Directorate of Licensing 

. 

Washington. D C 20545 -< -' > I?,: L,;-,,7\*Ll , L</ 
I J I 

\ 
\ 



DASG-HCH-E 

DEPARTMENT OF THE ARMY 
OFFICE OF THE SURGEON GENERAL 

WASHINGTON. D.C. 20310 

28 March 1978 

Leo Wade, Ph.D, 
Ma t e r  i a  1s  Branch 
D i r e c t o r a t e  of Licens ing  
Nuclear Regulatory Commission 
Washington, DC 20555 

Dear Doctor Wade: 

Recommend approval  of  t h e  inc losed  a p p l i c a t i o n  f o r  amendment t o  NRC 
License Number 08-81738-02 f o r  Walter Reed Army Medical Center ,  
Washington, DC 20012, 

S ince re ly ,  

1 I n c l  
a s  ( i n  t r i p )  .,*,'.r~ o  1 one 1 , MS C 

Radio logica l  Hygiene Consul tan t  



DEPARTMENT OF THE ARMY 
WALTER REED ARMY MEDICAL CENTER 

i 1 I 

WASHINGTON. D.C. 20012 

REPLY TO 
A ' F T D m 3 N  OF: 

- HSWP-QHP 6 March 1978 

SUBJECT: Amendment t o  USNRC License 08-01738-02 

THRU : Commander 
US Army Hea l th  Se rv i ces  Command 
ATTN: HSPA-H 
F o r t  Sam Houston, TX 78234 

HQDA (DASG-HCH-E ) 
WASHDC 20310 

Chief TO : 
Radioisotope Licensing Branch 
Divis ion  of Fuel  Cycle and M a t e r i a l  S a f e t y  
US Nuclear Regulatory Commission 
Washington, D.C. 20555 

k ,  

1. ~ e q u e s t  t h a t  Condi t ion  10 of USNRC License 08-01738-02 be amended t; 
inc lude  t h e  US Army I n s t i t u t e  of Denta l  Research f a c i l i t y  a t  F o r t  George 
C. Meade, Anne Arundel County, Maryland 20755. 

QYL 
2. Request t h a t  I t e m  8A of USNRC License  08-01738-02 be  amended t o  add:' 
Chromium-51; Posses s ion  Limit  - 750 m i l l i c u r i e s .  

'l- n JUSTIFICATI'ON: Curren t  t r ends  i n d i c a t e  an  i n c r e a s e  i n  t h e  u s e  - 
of Chromium-51 f o r  animal r e s e a r c h  by the  Walter 
read Army I n s t i t u t e  of Research and f o r  i n - v i t r o  
immunological s t u d i e s  by t h e  C l i n i c a l  I n v e s t i -  
g a t i o n  Serv ice ,  W a l t 9  Reed Army Medical Center.  

/. * 

3. Request t h a t  I tems  6 ,  7 and 8 of USNRC License  08-01738-02 be amended 
t o  inc lude :  

$- 
0. Iodine-125 0. Sealed Source  orla laid 0. 400 m i l l i c u r i e s  , 

I n s t  Co. Model i1178A591~. 
2 Sources of  200 m C i  each)  



HSTP - QKP 6 March 1978 

SUBJECT: Amendment t o  USbRC License  08-01738-02 

JUSTIFICATION: Walter  Reed Army Medical Center  r e c e n t l y  pur- 
I 

chased a Model 178 Norland-Cameron Bone 
Minera l  Analyzer.  The Iodine-125 sea l ed  sou rces  - 
are components of this ana lyzer .  Sources w i l l  
be  handled i n  accordance w i t h  manufac turer ' s  
i n s t r u c t i o n s  a t t a c h e d  a t  I n c l o s u r e  1, 

4, Request t h a t  t h e  i n s t r u c t i o n s  implementing t h e  p r o v i s i o n s  of 1 0  CFK 21 
a t t ached  a t  I n c l o s u r e  2 b e  inc luded  i n  t h e  suppor t ing  documentation o f " '  
USNRC License 08-01738-02. 

5 .  Request t h a t  HS\P-QW SOP ~ & b e r  1-9, Requirements f o r  t he  U s e  of 
Radioac t ive  Iodine ,  da t ed  28 Feb 78, a t t a c h e d  a t  I n c l o s u r e  3,  b e  i n -  
cluded i n  t h e  suppor t ing  documentation of USNRC License  08-01738-02. 

Request t h a t  t h e  fo l lowing  updated suppor t ing  documentation b e  posted 
USNP,C License 08-01738-02. Revised documents a r e  a t t a c h e d  a t  I n c l o s u r e s  - 

4 through 15. , 

a. HSWP-QHP MENO Number 9, Laboratory F a c i l i t i e s ,  da t ed  1 9  Sep 77. - - 

b. USAMRIID M J N O  Number 40-11, H e a l t h  Physics  Regula t ion ,  d a t e d  23  i"lr 76. 

c. HSWP-QHP SOP Number 1-6, Leak Tes t ing  ,and Inventory  of Sea led  
Sources,  da ted  3 Nov 77, I 

d. HsW-QHP SOP Number 1-2, Counting Procedures ,  da ted  1 2  Sep 77. 

e. HSW-YHP SOP Number 2-2, R a d i o a c t i v i t y  Analysis  Laboratory,  da ted  
7 Feb 77, 

I 

f. HsWP-QHP MEMO Number 14 ,  Gas Chromatograph Opera t ing  Procedures ,  - 
dated  28 Feb 78. 

g, HSW-QHP SOP Number 4-2, Receipt  of Radioac t ive  Mate r i a l  Shipments 
During Non-Duty Hours, da t ed  3 1  Oct 77. 

h. HSI-YHP SOP Number 2-5, H e a l t h  Physics  C a l i b r a t i o n  ~ a n ~ e ,  da t ed  
17  jan 77. 

i, Techoical  Procedure Number NM-1, Assay of 99-Mo Contarsination, 
da ted  3 Jan  78. 

j. Technical  Procedure NLirnter NM-2, Radiopharmaceutical T e s t i n g  and 
Qua l i t y  Control ,  da ted  3 Jan  78. 



IZSKP-QHP 6 March 1978  
SUBJECT: Amendment t o  USNRC L i c e n s e  08-01738-02 

k. T e c h n i c a l  P r o c e d u r e  Number NM-3, T e c h n i c a l  P r o c e d u r e s  f o r  R a d i a t i o n  
D e t e c t i o n ,  d a t e d  3  J a n  78.-  

1. T e c h n i c a l  P r o c e d u r e  Number NM-4, T e c h n i c a l  P r o c e d u r e s  f o r  Dose C a l i -  
b r a t o r ,  d a t e d ' 3  Jari 78. 

7. Any q u e s t i o n s  o r  comments p e r t a i n i n g  t o  this r e q u e s t  s h o u l d  b e  d i r e c t e d  . - ... 
t o  t h e  H e a l t h  P h y s i c s  O f f i c e r ,  Walter Reed Army Medical  C e n t e r ,  Washington, 
D. C. 20012 (Telephone: Commercial - 202-427-5161; Autovon - 291-5161; 
IDS Code - 198-5161). 

15 I n c l  
LTC, MSC ' .  

A d j u t a n t  . . 
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; S O U R C E  I N S T A L L A T I O N  'i , . - ,*. 

To ~nstall the source in the machine proceed as fol- and proceed with installalion of thr -03:: 3s dcnlsn- 
lows: Tuln off the power. Remove the thlilnb screws - strated in figure IV-5. Lower t l~c  sourcc . o l d ~ r  ;!(m 
holding the limb holder and deck to the scanner base back into the c~rr inge assembly and scrrv .  ;he sourc- 

' ,  (two in front and one i n  back). Using the,dcck key un- holder cap onto the stud provided ~n the i.irringc a;- 
lock the deck from the base. This lock is 3 screw type. senibly (figure IV-6) to store it for later use. KEEP 
Turn it counter-clockwise several turns llntil the dcck FINGERS AWqY FROM THE EXPOSED END OF THE 
.is frce. Disconnect the cable from the back of the SOURCE HOLDER AT ALL TIMES AND DO NOT 
scanner and then lift the stainless steel dcck. Be sure . POINT THE EXPOSED SOURCE TOWARD ANYONE. 
that no persons are in the area indicated by the dia- When removing the source from the machine re- . 
gram ' in  .figure IV-2. Lift the source holder arm as verse the above sequence. Be sure to rep!; ;e the cap 
shown in.figurc IV-3. Holding the source in the position , - on the source holder before transporting :he source 
.illustrated in figure IV-4 remove the source holder. cap anywhere. 

. .  . 
: . 

/- .~ 

OAMCSER 
.. THERE SHALL ' B E  NO PERSONS IN THIS AREA 

. . . . WHILE A SOURCE IS BEING LOADED INTO .THE INSTRUMENT 

b 

of the radiation from the source when the cap is in 
place. When the cap is removed (by unscrewing) the ' 

., beam exits from the exposed end with a total angular' 
.-spread of approximately 30'. The beam delivers a 
maximum dose rate of approximately 200mr/min. at. 

. . . . 

. . 

. . 

IV-3 Lift source holder arm 
the arm back into the carriage assembly. 

.. .. 
- 

.,..:.., , . , . . . . . . .-- . . 

IV-6 Secure source cap for later use -93828 ' 
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* NORLAND INS .. .JMENTS' . . . ! . A Sub8ldlery of C d b  C ~ w a t t o n  ' I  

Norlad Drivr. Route 4. Fort Atkinson, W i ~ n s i n  53538 U.S.A. . . 

INFORMATION REGARDING RETURN OF SOURCES 

It is a United states Nuclear Regulatory Commission regulation that sealed 
radioactive sources such as this one be leak-tested at least every six 
months and detailed records kept of the results. 

. However, since iodine-125 sources are normally used for only four months, 
, they are ready for disposal before the first leak test comes due. Norland 
Instruments provides a free service of leak-testing and disposal for customers' 
depleted sources returned to the factory. Detailed instructions for return 
accompany each source. 

If it is desired to do so, sources may be kept beyond the six month return 
date; in this case the responsibility for leak-testing, record keeping, and 
ultimate disposal rests w i t h  the user. 

i . . 
4 

.. 
********** . I  

I 

Es ist .von jetzt ab nicht mehr notwendig, abgereicherte Quelle und Quellen- 
behglter zur Beseitigung an Norland zur;ickzuschicker Norland wird die . 
Beseitigung kostenlos hernehmen, vorausgesetzt dass alle Fracht-,* ? 

Versicherungs - und Zollkosten an Norland vorausgezahlt werden. . - 

. . 

Vous n1e"tes plus tenu de renvoyer '% .ia Compaqnie Norland la source radioactive, .. 
. . .  

p&im6e.ni le porte-source pour qu'elle en' dispose. Norland fournira ce 
service gratuitement, mais tous frais de transport, d'assurance et de douane . 
devront &re pay& d'avance 2 Norland. 

Ya no es necesario que devuelva a Norland la fuente agotada y el soste'n de la 
fuente para su desecho. Norland proporciona un servicio de desecho sin cargo 
alguno, per0 10s gastos de carga, seguro y servicios de aduana deben pagarse a 
Norland de antemano. - 
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NORLAND INSTRUMENTS 
A Subsidiary of Cwd~r Caporalion 

Norland Drtva. Route 4. ~ 0 r t ' ~ t k i n s o n .  Wisconsin 53538 U.S.A. -. 

INSTRUCTIONS FOR SHIPMENT OF DEPLETED SOURCE . 
TO NOR LAND INSTRUMENTS FOR DISPOSAL 

1.) Inspect the package and judge whether it can still meet the following Department of 
Transportation tests without degrading its functional security. . 

a.) 30 minute continuous water spray test 
b. ) 4 foot free drop onto unyielding surface 
c . )  1 foot drop onto each corner 
d.)  ' impact of 1-1/4 inch diameter rod weighing 13 lbs . from a 

height of 40 inches 
I 

I < 

e.) 30 lb. weight placed on hop of container for 24 hours 
I 

~ f ,  in your judgment, the package and its internal cushioning are @ill capable of - - 
meeting the above specifications, proceed according to instruction 2. If ,  in your 
judgment, the package i s  damaged to the point that it cannot meet #he above I- . 

5: 
.? ' criteria, notify us 'to send a new one to you. , - 

I 

2.) Place the old source in the package and pack with the cushioning material in the 
-- manner that the new, source was.received. 

3.) Close the package and secure with the paper tape provided. ~ ~ ~ l ~ t h e  ~adioact ive ' . '- 

White I labels over the Radioactive Yellow I1 labels printed on the box, (Sources 
which are 120 days old have a low external radiation dose rate and qualify for 
White I labeling). Apply the 'return shipping label supplied. 

4.) Ship the package by whatever pleans i s  convenient. Regulations require that you 
furnish the carrier with a Certification for Restricted Articles. You may use the 

. form enclosed. The information to be included on the Certification i s  a s  follows: 

TRANSPORT GROUP - IT1 I 

NUCLIDE - Iodine - 125 I 

- FORM - normal - sealed source of 12% on resin ' 
- \ 

ACTIVITY - 50 mCi 
LABEL ON PACKAGE - Radioactive White I 

- 

PACKAGE TYPE - A 
TRANSPORT INDEX - Zero - 

NOTICE: .SHIP PREPAID; NORLAND WILL NOT ACCEPT SOURCES RETURNED COLLE( 
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W M i C  SFC Harmon/acp/75268 

a, A l l  a l l e g e d  d e f e c t s  o r  i t e m s  of Non-Compliance SHALL be brought  t o  t h e  a t t e n t i o n  
of t h e  a p p r o p r i a t e  P r i n c i p a l  User who w i l l  i n  t u r n  n o t i f y  t h e  Hea l th  P h y s i c s  Of f i ce r .  

b. The H e a l t h  Phys i c s  O f f i c e r  SHALL i n i t i a t e  a n  i n v e s t i g a t i o n  of t h e  a l l e g e d  d e f e c t  
o r  i t em of Non-Compliance w i t h i n  one (1)  d u t y  day a f t e r  he  r e c e i v e s  i n fo rma t ion  pe r -  
t a i n i n g  t o  t h e  d e f e c t  o r  Non-Compliance. The H e a l t h  Phys i c s  O f f i c e r  SHALL t a k e  immedi- 
a t e  co r r ec t i . ve  a c t i o n ,  i f  warranted.  

c .  The H e a l t h  Phys i c s  O f f i c e r  SHALL r e p o r t  t h e  a l l e g e d  d e f e c t  o r  Non-Compliance 
a l o n g  w i t h  a n  e v a l u a t i o n  and recommendation t o  t h e  Chairperson,  W 1 C  Radio iso tope  
Committee, upon t e rmina t ion  of t h e  i n v e s t i g a t i o n .  

d.  Upon a de t e rmina t ion  by t h e  Chai rperson ,  WRAMC Radio iso tope  Committee, t h a t  t h e  
d e f e c t  o r  i t e m  of Non-Compliance e i t h e r  e x i s t s  o r  d i d  e x i s t  and t h a t  s a i d  d e f e c t  o r  

t h e  Chai rperson  of t h e  committee SZLCiLL in form t h e  Commander, WRAMC, o f  t h e  d e f e c t  o r  

f o r  r e p o r t i n g  such  i t e m s  t o  t h e  US Nuclear  Regula tory  Commission as a p p r o p r i a t e .  

e. A t  t h e  d i r e c t i o n  of t h e  Commander, WRAMC, t h e  Hea l th  Phys i c s  O f f i c e r  SHALL 
o t i f y  t h e  US Nuclear Regula tory  Commission i n  accordance  w i t h  T i t l e  10 ,  Code of F e d e r a l  
e g u l a t i o n s ,  P a r t  21.21. 

of F e d e r a l  Regula t ions ,  P a r t  21.51. 

3. Any comments, q u e s t i o n s  o r  recommendations concern ing  t h e  above p rocedures  should 
d i r e c t e d  t o  t h e  Hea l th  Phys i c s  O f f i c e r ,  Telephone: 427-5161 o r  427-5268. 

FORM Dab 1 FEB 62 249s WjsuEDX!:ir, USED U!nL 1 F E s  63 IJli1ES-S SOONEG w4"STED. 



HEALTH PHYSICS 
WALTER REED ARMY MEDICAL CENTER 
. Washington, D.C. 20012 

HSWP-QHP 
SOP Number 1-9 28 February 1978 

REQUIREMENTS FOR THE USE OF RADIOACTIVE IODINE ---- 

1. PURPOSE. To e s t a b l i s h  the requirements f o r  u t i l i z i n g  q u a n t i t i e s  of 
Radioact ive  Iodine-125 and/or  -131 in.amounts of 1.0 m C i  o r  g r e a t e r  wi th in  
t h e  Walter Reed Army Medical Center and t e n a n t  u n i t s  supported by t h e  Heal th  
Physics  Off ice ,  WRAMC. 

METHODS AND PROCEDURES. 

a. I n  view of t h e  d i f f u s i o n  c a p a b i l i t y  of Iodine, a l l  personnel  
performing procedures invo lv ing  r a d i o a c t i v e  iod ine  must wear a p p r o p r i a t e  
p r o t e c t i v e  c l o t h i n g  and ass igned pesonnel dos imetr ic  devices.  Radioactive 
i o d i n e  w i l l  d i f f u s e  r a p i d l y  through both  p l a s t i c  and rubber gloves; the re fo re ,  
personnel  handl ing  r a d i o a c t i v e  i o d i n e  should change t h e i r  g loves  f requent ly .  - 

b. A l l  l a b o r a t o r y  f a c i l i t i e s  authorized t o  u t i l i z e  r a d i o a c t i v e  i o d i n e  
w i l l  b e  equipped with a s u i t a b l e  survey meter. q e s e  meters  w i l l  be  - - 
c a l i b r a t e d  i n  accordance w i t h  cu r ren t  d i r e c t i v e s  by the  Health Physics  
Instrument C a l i b r a t i o n  F a c i l i t y .  The i n d i v i d u a l  use r  i s  respons ib le  
f o r  conducting a thorough meter  survey of h i s  f a c i l i t y  upon completion 
o f  any procedure invo lv ing  r a d i o a c t i v e  iodine.  

c. A l l  procedures  invo lv ing  t h e  use  of 5.0 m C i  o r  more of r a d i o a c t i v e  
i o d i n e  w i l l  be  accomplished u t i l i z i n g  an Iod ina t ion  Box, Model RM-1, o r  an 
approved equ iva len t .  I n  t h e  case  of the rapeu t i c  usage of  r a d i o a c t i v e  iod ine ,  
t h e  v i a l  w i l l  be  vented  i n s i d e  t h e  approved iod ina t ion  box p r i o r  t o  being 
t r anspor ted  t o  t h e  p a t i e n t  c a r e  area.  

d. Procedures invo lv ing  t h e  use  of r a d i o a c t i v e  i o d i n e  i n  amounts l e s s  
than 5.0 m C i ,  w i l l  b e  accomplished i n  p roper ly  v e n t i l a t e d  hoods as approved 
by t h e  Heal th  Phys ics  Of f i ce r .  

e. In  view of the e x t e n s i v e  p repara t ion  requirements surrounding t h e  
use  of r a d i o a c t i v e  Iodine-131 involving in -pa t i en t s ,  t he  Nuclear Medicine 
C l i n i c  w i l l  coord ina te  w i t h  t h e  Health Physics Office a t  l e a s t  24 hours  i n  
advance of a scheduled t rea tment .  

3. MONITORING. I n  accordance wi th  t h e  c u r r e n t  limits on t h e  r e l e a s e  of 
r a d i o a c t i v e  i o d i n e  t o  b o t h  i n d i v i d u a l s  and t h e  general  environment, t h e  
fo l lowing monitoring w i l l  be accomplished when u t i l i z i n g  q u a n t i t i e s  of 
5.0 m C i  o r  more. 

a. Breathing Zone. A sample of t h e  a i r  i n  t h e  v i c i n i t y  of t h e  u s e r ' s  
mouth and nose w i l l  b e  drawn through a charcoal  f i l t e r  a t  a r a t e  of 10 - 
L i t e r s  pe r  Minute (LPM). The sample w i l l  b e  c o l l e c t e d  f o r  a  per iod  of t ime 
t h a t  w i l l  encompass t h e  t o t a l  t i m e  t h a t  t h e  u s e r  i s  performing procedures 
involving r a d i o a c t i v e  iod ine .  The i n d i v i d u a l  u s e r  i s  respons ib le  f o r  



HSWP-QHP 28 February 1978 
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I 

c o l l e c t i n g  t h e  sample and causing i t  t o  be de l ive red  t o  t h e  Radioact iv i ty  
Analys is  Laboratory (RAIL), Heal th  Physics. The sample w i l l  be secured i n  
a s u i t a b l e  con ta ine r  t o  prevent  poss ib le  contamination. The user  w i l l  r 

prov ide  t h e  d a t e  and t i m e  t h a t  t h e  sample w a s  co l l ec ted  t o  allow proper I 

process ing  by t h e  RAL. 

b. -- Room A i r .  A sample of  t h e  a i r  which i s  represen ta t ive  of t h e  air  
w i t h i n  t h e  room conta in ing t h e  iod ina t ion  hood w i l l  be drawn through a 1 
charcoa l  f i l t e r  a t  a  r a t e  of 1 0  LPM. The sample w i l l  be co l l ec ted  contin- 
uously  f o r  a per iod of one week. The Reactor and Survey Branch (R&S B r ) ,  
Hea l th  Physics O f f i c e  w i l l  b e  responsible  f o r  changing t h e  f i l t e r  and 
forwarding it t o  t h e  RAL f o r  processing. 

I 

c. Environment. A sample of t h e  a i r  being discharged t o  t h e  environ- 
ment w i l l  be c o l l e c t e d  a t  a  p o i n t  downstream from t h e  l a s t  charcoal  impreg- - - - 
n a t e d  f i l t r a t i o n  device  i n  t h e  v e n t i l a t i o n  system. The R&S B r ,  Health Physics 
O f f i c e  i s  respons ib le  f o r  changing t h i s  f i l t e r  and forwarding it t o  t h e  
RAL f o r  processing.  The sample w i l l  be c o l l e c t e d  continuously f o r  a per iod 
of  one month. 

- - 

c o l  
w i l  

d. 
lecti  
1 be  

F i l t e r s .  I n  a l l  c a s e s  where in-house vacuum i s  chosen f o r  sample 
on, i n  l i e u  of  a vacuum pump, an a d d i t i o n a l  charcoal  impregnated f i l t e r  
i n s t a l l e d  between vacuum source and t h e  f i l t e r  used f o r  t h e  sample 

c o l l e c t i o n .  The Heal th  Physics  Of f ice  w i l l  supply a l l  f i l t e r s  necessary 
f o r  c o l l e c t i o n  of t h e  required  samples. The s e l f  contained charcoal  
impregnated f i l t e r  i n  t h e  Model RM-1 Iod ina t ion  Box w i l l  be changed a s  
d i r e c t e d  by t h e  Heal th  Physics  Off icer .  Procurement of these  f i l t e r s  
is t h e  r e s p o n s i b i l i t y  of t h e  i n d i v i d u a l  user .  It is recommended t h a t  each 
u s e r  mainta in  a replacement f-ilter a v a i l a b l e  t o  prevent i n t e r r u p t i o n  of 
h i s  procedures when replacement i s  required.  

4. Any o t h e r  procedures invo lv ing  t h e  use of r ad ioac t ive  iodine,  not  
s p e c i f i c a l l y  covered by t h e  above, w i l l  be coordinated wi th  t h e  Health 
Physics  Office.  

,. MSC 
Physics Off icer  
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LABORATORY FACILITIES (Radioactive Mater ia ls )  

1. General. Walter Reed Army Medical Center performs a g r e a t  d e a l  of 
r e s e a r c h  and development a s  w e l l  a s  rou t ine  and innovative medical t r e a t -  
ment. The u n i t s  engaged i n  t h e s e  a c t i v i t i e s  maintain adequate, s a f e  labo- 

. r a t o r i e s  t o  suppor t  t h e s e  endeavors. The use  of . radioact ive  m a t e r i a l  i n  
.- - a labora to ry  p r e s e n t s  s p e c i a l  problems and may r e q u i r e  unique f a c i l i t i e s  t o  

-. c o n t r o l  p o t e n t i a l  h e a l t h  hazards. 

2. R e s p o n s i b i l i t i e s .  - 
/- 

/- a. The P r i n c i p a l  User f o r  a Radioactive Mater ia l  Usg Author iza t ion  i s  
respons ib le  t o  provi$e proper l abora to ry  f a c i l i t i e s  and equipment necessary . 

I 

f o r  t h e  s a f e  handling,  s to rage  and use  of a l l  r ad ioac t fve  m a t e r i a l  f o r  h i s  ' =  

p r o j e c t  and t o  i n s u r e  t h a t  proper labora tory  procedures and a p p l i c a b l e  regu- 
l a t i o n s  a r e  followed t o  p r o t e c t  personnel  from hazards involved i n  t h e  u s e  
of t h i s  ma te r i a l ,  

b. Each P r i n c i p a l  User must submit a d e s c r i p t i o n  of proposed uses ,  pro- 
cedures,  and f a c i l i t i e s  a v a i l a b l e  i n  s u f f i c i e n t  d e t a i l  s? t h a t  Health Physics  

- may e v a l u a t e  t h e  r a d i a t i o n  hazards involved. The ~ r i n c i b a l  User must keep 
Heal th  Physics informed of changes i n  procedures and f a c i l i t i e s  s o  t h a t  re- 
eva lua t ions  can b e  made, a s  necessary.  

c. Health Physics  w i l l  e v a l u a t e  such procedures and f a c i l i t i e s  and - 
adv i se  t h e  p r i n c i p a l  user  a s  t o  t h e  adequacy of t h e  f a c i l i t i e s .  Ass is tance  
i n  designing l a b o r a t o r i e s ,  s t o r a g e  f a c i l i t i e s  and procedures f o r  use  of 
r a d i o a c t i v e  m a t e r i a l s  w i l l  be  provided a s  requi red .  , . 
3. Equipment Avai lable  f o r  Temporary Loan from Health Physics.  

> 

a. Remote Handling, Severa l -  v a r i e t i e s  of niptongs and g r ip tongs ,  
Atomic Accessories Remote Bandling Tool Model RHT-60, a s s o r t e d  jaws and 
v i c e s ,  remote fo rceps  and magnetic handlers .  

f 

b. Storage Containers .  Severa l  v a r i e t i e s  of  o or table l e a d  s to rage  
con ta ine r s ,  s t e e l  s a f e s ,  lead- l ined boxes, s t  e e l  drums f o r  r a d i o a c t i v e  
waste. 

* This  MEMO supersedes HI? MEMO NO. 9 ,  . T i t l e  a s  above,' 29 ~ u l y  1969 
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c. Shielding.  A l imi ted  supply of sh ie ld ing  mate r i a l .  

4. Instrumentat ion Avai lable  f o r  Temporary Loan from Health Physics. See 
HP MEMO No. 1 0  - Radiat ion Detection Instruments. 

5. Ven t i l a t ion  Control.  

a. A fume hood of acceptable  des ign must be a v a i l a b l e  i n  t h e  labora-  
t o r y  intended f o r  t h e  use of r a d i o a c t i v e  mate r i a l  when such a dev ice  i s  . - 
prescr ibed by t h e  Heal th  Physics Off icer .  Health ~ h y s i c s ; w i l l  perform a l l  
necessary inspec t ions  and surveys of fume hoods in tended , fo r  t h e  use of 
r ad ioac t ive  mate r i a l ;  these  w i l l  inc lude t h e  following: 

(1) Measuring t h e  p ressure  d i f f e r e n t i a l  . 
(2) Measuring t h e  flow r a t e .  

(3) Measuring t h e  i n t e g r i t y  of abso lu te  f i l t e r  i n s t a l l a t i o n s  
when $*ovided. v . . 

( 4 )  Any o t h e r  test a s  d i rec ted  by t h e  Health Physics O f f i c e r  a f t e r  
a review of t h e  intended u s e  of t h e  f a c i l i t y .  

I b. Fume hoods w i t h  abso lu te  f i l t e r  assemblies, and glove boxes may be 
made a v a i l a b l e  f o r  temporary use  upon request  to  Health Physics. I f  u s e  . . . 

of these  f a c i l i t i e s  is determined t o  be necessary, co-ordination w i l l  b e  . . 

provided by Heal th  Physics . 

Health Physics Of f ice r  \ 



DEPARTMENT OF THE ARMY 
HEADQUARTERS, U.S. ARMY MEDICAL RESEARCH INSTITUTE OF INFECTIOUS DISEASES 

FORT DETRICK, FREDERICK, MARYLAND 21701 

MEMORANDUM 23 March 1976 
NUMBER 40-11* 

MEDICAL SERVICE , 

HEALTH PHYSICS REGULATION FOR RADIOISOTOPE UTILIZATION 

Paragraph : 
. ..I.. . . - 

P u r p o s e . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
R e s p o n s i b i l i t i e s  . . . . . . . . . . . . . . . . . ' . . . . . .  2 
L i c e n s e s . .  . . . . . . . . . . . . . . . . . . . . . . . . .  3 . . . . . . . . . . . . . . .  Radia t ion  Equipment U t i l i z a t i o n .  4 
I s o t b p e  Waste D i s p o s a l  . . . . . . . - . . . . . . . . . . . . .  5 
Procedure f o r  Removal of Rad ioac t ive  Carcasses  from I n f e c t i o u s  - 

S u i t e s . .  . . . . . . . . . . . . . . . . . . . . . . . . .  6 . . . . .  . . . . . . . .  F i r e  Department R e s p o n s i b i l i t i e s  :. 7 
References . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
APPENDICES: A - Tab le  of Maximum Inventory  of Radioac t ive  Materials 

B - Disposa l  of Rad ioac t ive  Waste by Co-User 
C - Procedure f o r  Removal of Radioac t ive  Carcasses  from 

I n f e c t i o u s  S u i t e s  
D - USAMRIID Procedures  f o r  Ordering Radioac t ive  M a t e r i a l s  
E - Medical  Eva lua t ion  of Rad ia t ion  Workers 

1. PURPOSE. 

To e s t a b l i s h  p o l i c y  and p rocedure  f o r  r a d i o i s o t o p e  u t i l i z a t i o n  at - .  
USAMRIID. T h i s  memorandum supplements Walter Reed Army Medical (WRAMC) 
Regula t ion  40-10 (WR 40-10) da t ed  1 7  Jun  74 gbverning t h e  r a d i o l o g i c a l  
s a f e t y  program f o r  t h e  u s e  of  m a t e r i a l  o r  equipment t h a t  produces 
i o n i z i n g  r a d i a t i o n .  USAMRIID pe r sonne l  u t i l i z e  r ad io i so topes  i n  accordance 
w i t h  WRAMC A u t h o r i z a t i o n  #506A and WR 40-10 as implemented by t h i s  
memorandum. 

. - 

2. RESPONSIBILITIES. . -. - 

a. P r i n c i p a l  User - S c i e n t i f i c  Advisor,  USAMRIID. . 

(1) The s i n g l e  s e n i o r  i n d i v i d u a l  a t  USAMRIID who s e r v e s  as t h e  
P r i n c i p a l  U s e r  of i s o t o p e s  f o r  t h e  e n t i r e  I n s t i t u t e  i n  accordance w i t h  
WRAMC Author i za t ion  Number 506A. I n  h i s  absence, P r i n c i p a l  U s e r  f u n c t i o n s  
are f i l l e d  by  a des igna ted  deputy ,  t h e  Senior  Biochemist, USAMRIID. - 

*This Memorandum supersedes  USAMRIID Memo 40-11, da t ed  26 Mar 75. 
" NOTE: Changes t o  p rev ious  memo a r e ' i n d i c a t e d  by a s t e r i s k s  (*) preceding  

, . 
changed m a t e r i a l .  
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LICENSES. 

*a. Isotope u t i l i z a t i o n  a t  USAHRIID i s  conducted under t h e  provis ions  
o f  WRAMC's Nuclear Regulatory Commission (NRC) Biproduct Mater ia l  License 
Number 08-01738-02, and i s  s p e c i f i c a l l y  approved by t h e  WRAMC Radioisotope 
Committee Author iza t ion Number 506A ( fo r  non-human use) which is updated 
annually. 

CO-60 I r r a d i a t i o n  Unit loca ted  in :  
Bldg de r  WRAMC l i c e n s e  08-01738-05. -- . 

..J -+-< 

4. RADIATION EQUIPENT UTILIZATION. 

Model'@CO-60 ~ r r a d i a t i o *  Unit  and t h e  lEIEV Therapy *-rap uni t :  
U s e  of t h z e  ins t ruments  is l i m i t e d  t o  t r a ined  personnel opera t ing under 
t h e  o v e r a l l  superv i s ion  of Chief, Animal Assessment Division. 

5 .  ISOTOPE WASTE DISPOSAL PROCEDURE; 

a. The d i s p o s a l  of r a d i o a c t i v e  waste is accomplished by t h e - H e a l t h  
Physics  NCOIC i n  accordance wi th  es tab l i shed  WRAMC- procedures, Sa fe ty  
Division,  For t  De t r i ck  r e g u l a t i o n s ,  and USAMRIID Safe ty  Memorandum No. 385-3. - - 

b. Disposal of r a d i o a c t i v e  waste by co-users: See Appendices B and C. 

c. Isotope waste  is normally t r ans fe r red  from USAMRIID c o l l e c t i o n  
areas on scheduled days by t h e  Health Physics NCOIC, however, a d d i t i o n a l  
o r  s p e c i a l  d i sposa l  problems a r e  r e f e r r e d  t o  t h e  Health Physics NCOIC 
whenever they arise. 

t 

d.  Co-users a r e  respons ib le  for  providing t h e  Health Physics NCOIC 
a n  accura te  es t ima te  of t h e  amount of r ad ioac t ive  m a t e r i a l  by type  i n  
each waste container.  The Health Physics NCOIC must r e p o r t  t h i s  infor-  
ma t iony to  the '  Chief of t h e  Safe ty  Divsion, For t  Detr ick  a t  t h e  t ime - 

w a s t e  conta iners  a r e  t r a n s f e r r e d  t o  him f o r  disposal .  

e. Animal c a r c a s s  waste is  kep t  separa te  from a l l  o the r  types.  

6 .  PROCEDURE FOR REMOVAL OF RADIOACTIVE CARCASSES FROM INFECTIOUS SUITES. 

See Appendix C. 

7, FIRE DEPARTMENT RESPONSIBILITIES. 

The procedures s p e c i f i e d  i n  WRAMC Reg. 40-10, Annex V, Health Physics 
~ s p e c t s  of F i r e  ~ i g h t i n g ,  apply t o  t h e  For t  Detr ick  F i r e  Department. I n  
c a s e  of f i r e ,  a d d i t i o n a l  n o t i f i c a t i o n  must be  given t o  t h e  USAMRIID 
Heal th  Physics Technician o r  P r i n c i p a l  User. 
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APPENDIX A 

TABLE OF w m  INVENTORY OF RADIOACTIVE MATERIALS 
(WRAMC AUTHORIZATION 506A) 

As- of 23 Mar 76 

I t e m  

14 
C (Carbon) 

Maximum Inventory Authorized 

32 
P (Phosphorous) 

35 
S (Sulfur) 

51 
Cr (Chromium) 

*59 
Fe(1ron) 

65 
Z (Zinc) 

*67 
Ga (Gallium) 

85 
Sr(Stronium) 

8 6 
Rb (Rubidium) 

125 
1 (Iodine) 

169 
Yb (Ytterbrium) 

232 
Th (Thorium) 1 lb. 

238 
U (Uranium) 1 lb. 



APPENDIX B 

SUBJECT: Disposal of Radioactive Waste by Co-User. 

1. Radioactive waste w i l l  not  be disposed of through other than an . - 
approved means; a l l  isotopes  acquired by co-workers must be accounted fo r  
i n  t o t o  and a l l  waste disposal  must be accomplished i n  coordination - -1 
with the  USAMRIID Health Physics NCOIC. Discarding radioactive materials 
i n  s inks  is not an approved disposal  method f o r  isotope co-users. 

2. The isotope co-user w i l l  provide the USAMRIID Health ,Physics NCOIC 
a complete recording of the  isotope contents.of each radioact ive waste 
d i spos i t ion .  The following information w i l l  be included on the  tag 
a t tached  t o  each bag of s o l i d  waste. . . 

a. The name of the  co-user responsible f o r  the  isotope(s) being 
used. This is the  person charged f o r  the  isotope(s) i n  the hea l th  physics 
records.  

b. The isotope(s) contained i n  -the waste disposit ion.  

v 
c. A n  estlmate of the  t o t a l  a c t i v i t y  f o r  each isotope contained i n  

t h e  package of waste. This estimate must be i n  mi l l i cu r i e s  o r  i n  
microcuries; DPM o r  CPM w i l l  not  be acceptable. 

d. The da t e  of the  entry,  

e. The type of waste, as explained i n  i t e m  5 below. 

3. The Health Physics Technicians w i l l  pick up the waste from the individual 
l abora tor ies .  The times of pick up w i l l  be coordinated with each investigator. 

4. Except f o r  the  packaging of radioact ive carcasses,  only magenta colored 
p l a s t i c  bags w i l l  be used f o r  packaging radioact ive waste. These bags 
should be sealed a t  t he  top and properly labeled. . I f  there  is danger of 
t h e  bag t ea r ing  o r  being damaged by t h e  contents, multiple bags should be  . 
used. 

- 

5. Radioactive waste must be packaged by the  co-user according t o  the 
following c l a s s i f i c a t i o n  and given t o  the Health Physics Technician(s). 

a.  Burnable s o l i d  waste: Waste products including paper, p l a s t i c ,  
rubber, and other s o l i d  burnable materials.  

b. Non-burnable s o l i d  waste: Glass and metal waste. 

c.  Bulk l i qu id  waste: Liquids i n  la rge  quant i t i es .  Keep isotopes 
separated a s  much as possible. 

d. Flamnable l iqu id  waste: This cons is t s  of s c i n t i l l a t i o n  v i a l s  
- which contain flammable s c i n t i l l a t i o n  f lu id .  Test tubes o r  v i a l s  from 

gamma counters may be placed i n  non-burnable-solid waste-unless they - 

contain  flammable l iquids .  

e. Animal carcasses: This category includes serum o r  t i s s u e s  which 
would decay i f  kept unfrozen. 
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APPENDIX C 
! 

. . 

SUBJECT: Procedure f o r  Removal of Radioactive Carcasses from I n f e c t i o u s  
S u i t e s  , 

1. Carcasses of a n  ind iv idua l  monkey o r  groups of smal l  animals a r e  
placed i n  20" x 30" Chie f t a in 'ny lon  bags (an ~ m e r i c a n  Hospital  Supply 
product) .  The bag  i s  sea led  by t i g h t l y  r o l l i n g  t h e  open end and applying 
au toc lave  tape. Only t h i s  s p e c i f i c  type of nylon bag should b e  used t o  
prevent  bag d e s t r u c t i o n  by autoclave heat .  This nylon bag is placed i n  
a waterproof paper  bag (Stock No. 8105-001-3245) and then placed i n  a h a t  
box. The box i s  marked "Radioactive Waste" i n  p e n c i l ,  and t h e  contents  
of  t h e  box i d e n t i f i e d  a s  o u t l i n e d  i n  Appendix B. 

2. Mult ip le  monkey carcasses  may be removed simultaneously by an a l t e r n a t i v e  
method. Monkey ca rcasses  may be placed i n  a 55-gallon b a r r e l  and permitted 
t o  accumulate u n t i l  the  b a r r e l  is 2/3 f u l l .  Wood shavings must be  added 
p e r i o d i c a l l y  t o  absorb moisture duting autoclaving.  The b a r r e l  must be  
l a b e l e d  a s  con ta in ing  r a d i o a c t i v e  waste. The monkey number, da te ,  and 
amount of r a d i a t i o n  given t o  each is  entered on a card on the b a r r e l  l i d ;  
t h e  b a r r e l  i s  t h e n  kept  i n  t h e  walk-in cooler  u n t i l  ready t o  b e  auto- 
claved.  

3. The box o r  b a r r e l  i s  placed i n  the  exi t -autoclave  of t h e  s u i t e  wi th  i ts  
l i d  o f f  and autoclaved on "dry" cycle. A one hour s t e r i l i z i n g  t i m e  is used. 

4. The Health Physics  NCOIC should be n o t i f i e d  both  24 hours p r i o r  t o  the  
t i m e  t h a t  waste is passed through t h e  autoclave and at  t h e  t i m e  it is t o  be  
picked up. 

5. A t  t h e  time o f  p ick  up, t h e  Health Physics Technician w i l l  s e a l  and 
proper ly  r e l a b e l  t h e  conta iner  a s  radioact ive  and check t o  i n s u r e  t h a t  the  
complete d e s c r i p t i o n  of r ad ioac t ive  mate r i a l  wi th in  t h e  conta iner  i s  l i s t e d  
on i ts - l id .  

6. I n  t h e  event  t h a t  t h e  Health Physics Technician i s  not  immediately 
a v a i l a b l e  t o  remove the  s t e r i l i z e d  container,  i t  w i l l  be re ta ined  wi th in  
t h e  s u i t e ,  s t o r e d  i n  t h e  cold  room, and s t e p s  3, 4 and 5 above w i l l  be  
repeated.  
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SUBJECT: USAMRIID Procedures f o r  Ordering Radioabtive Materials 

1. Ord'ering . 
a. A request  f o r  purchase of radioisotopes w i l l  be submitted by 

co-user t o  t h e  s ec re t a ry  of t h e  Physical Sciences Division who w i l l  prepare 
f i v e  copies of Request f o r  I ssue  o r  Turn-in (DA 3161) f o r  each request f o r  
radioact ive mater ia l s .  Each request  must be cleared through t h e  a l t e rna t e  
p r inc ip l e  user  and the  S c i e n t i f i c  ~ d v i s o r .  I n  the  absence of the  Sc ien t i f ic  
Advisor, the  next sen ior  member of the  USAMXIID Isotope Committee may s ign 
the  request, The request  w i l l  then be forwarded t o  the  Medical Supply 
Office. Before the order is placed, the approval of Health Physics is 
obtained t o  assure compliance with license. 

b. Dis t r ibu t ion  of DA 3161 is as follows: 

(1) Original  and 1 copy - retained by Medical Supply Officer. 

(2) 1 copy - t o  Health Physics Officer, (WRAMC). 

(3) 1 copy - t o  Health Physics Technician, (USAMRIID), 

(4) 1 copy - t o  Physical Sciences Division, 

2. Charge Account Sources f o r  radioactive materials a r e  as follows: 

a. Abbott Laboratories, 

b. Amersham/Searle. 

c. Cambridge Nuclear Corporation. 

d. Cur t i s  Nuclear Corporation. 

e. 1 n t e A a t i o n a l  Chemical & Nuclear Corporation. 

f .  Mallinckrodt/Nuclear Coporation. 

g. New England Nuclear. 

. t h. Schwarz/Mann. 

i. E.R. Squibb b Sons. 

-*3. Requests cos t ing  l e s s  - than $500: 

*a. Requests costing less than $500 w i l l  be ordered by t h e  Blanket 
Purchase Agreement (BPA) Ordering Officer, USAMRIID, provided the requested 
source is  on Charge Account and approval is obtained through Health Physics 



Technician and the BPA Ordering Off icer ,  USAMRIID. Approval w i l l  normally 
be granted when t h e  requests  are within the allowances s e t  f o r t h  by the 
AEC License Number and USAMRIID maximum authorized inventory quanti ty.  

b. Three weeks should be  allowed f o r  del ivery of mater ia ls  from the 
time t h e  request  is i n i t i a t e d .  Delivery time is contingent upon ava i l ab i l i t y  
of item(s) a t  t he  requested source. 

"4. Requests cost ing $500 o r  more: 

a .  Requests i n  excess of $500 m u s t  be forwarded t o  the Med ica l  Supply 
Office,  USAMRIID, f o r  processing through Finance b Accounting, Logis t ics  
Division,  and Material Branch, WRAMC. 

b. Four weeks should b e  allowed for  delivery of mater ia ls  from the 
time t h e  request  i s  i n i t i a t e d .  Delivery time is contingent upon ava i l ab i l i t y  
of i tem(s) a t  the  requested source. 

5. Receipt of Radioactive Material. -. . - 
P -. - - 

a. During normal duty hours: 
- - 

Upon r ece ip t  of rad ioac t ive  material  by personnel of t he  Medical Supply =z= 

Office,  a c a l l  w i l l  be placed t o  t he  Health Physics NCOIC, USAMRIU), notifying 
him of t he . r ece ip t .  The Health Physics Technician, NCOIC, o r  a s s i s t a n t  
NCOIC, Physical  Sciences Division w i l l  pick up the shipment at t h e  Medical 
Supply Off ice  and ve r i fy  the  order  and record i t s  receipt  i n  t h e  Health 
Physics Log Book. 

. - 
b. A-fter normal duty hours: 

(1) I f  received on post  a f t e r  normal duty hours, radioact ive isotopes 
w i l l  b e  delivered t o  the  CQ (Phase 1 )  by the Post Transportation Officer o r  
o ther  del ivery agent. - 

(2) The CQ w i l l  inspect  the'package and s ign  receipts  i f  required. 
Damage t o  any containers  must b e  f u l l y  documented. 

(3) The CQ w i l l  then read the  storage inst ruct ions  on the  container, 
and s t o r e  i n  accordance with Appendix B, Surveillance Technicians Instruct ion 
Book. 

(4) Receipt and d i spos i t i on  of a l l  radioact ive mater ia l  w i l l  be noted 
i n  t h e  CQ report .  I f  addi t iona l  information or ass is tance i s  required the 

- CQ will consult  emergency procedures on f i l e .  

6 Actions to ' be  taken a f t e r  Receipt: 

a. Correct shipment: - 
I f  t he  shipment i s  cor rec t ,  the  packing list and/or invoice w i l l  be 

forwarded t o  t h e  BPA ordering Officer,  USAMRIU). The purchase requis i t ion : 



w i l l  then b e  s e n t  t o  t h e  NCOIC,  Physical  Sciences Division, o r  h i s  
a s s i s t a n t ,  f o r  s igna tu re .  [The Health Physics NCOIC, USAMRIID, w i l l  then 
n o t i f y  t h e  Heal th  Physics Of f ice r ,  WRAMC, of t h e  completed ac t ion .  

A . I n c o r r e c t  shipment: 

I f  t h e  shipment is i n c o r r e c t ,  the  ind iv idua l  checking t h e  shipment 
should con tac t  t h e  BPA Ordering Officer ,  USAMRIID, who w i l l  i n  t u r n  n o t i f y  
t h e  Health Physics  Of f ice r ,  WRAMC, of t h e  discrepancy. No a c t i o n  w i l l  be 
taken on t h e  shipment u n t i l  s p e c i f i c  instruct ' ions have been received from 
t h e  Health Physics  Of f ice r ,  WRAMC. I f  t h e  shipment is t o  be  re turned,  
t h e  shipping will b e  coordinated between t h e  Transportat ion Of f ice r ,  F o r t  
Detr ick  Medical Supply Sergeant ,  and t h e  Health physics Technician, USAMRIID. 

7. Authorized Allowance f o r  Radioactive Materials .  

Requests f o r  r a d i o a c t i v e  mate r i a l s  w i l l  not  exceed author ized 
allowances set f o r t h  by WRAMC Regulation 40-10 and W C  Author iza t ion 
506A (See Appendix A). 

8 .  Transpor ta t ion  of Radioactive Mater ia l  during Non-Duty Hours. 

a. If n o t i f i c a t i o n  is received during non-duty hours t h a t  a radio- 
a c t i v e  shipment must be picked up immediately, the  Phase I1 CQ w i l l  be 
n o t i f i e d  and g iven  complete shipment information. This information 
should include:  

(1) A i r b i l l  number. 

(2) Name of  a i r l i n e .  

(3) Name of shipper.  

(4) Name of addressee. 

(5) F l i g h t  number. 

(6) Where t o  p ick  up shipment. 

(7) S i z e  of shipment. 

b. The Phase I1 CQ w i l l  follow normal procedures f o r  n o t i f i c a t i o n  of 
t h e  USAMRIID d r i v e r ,  and f o r  dispatching a vehicle.  The du ty  d r i v e r  w i l l  
r e p o r t  t o  t h e  Phase I1 CQ and obta in  a l l  necessary shipment information. He  
wi l l4  a l s o  o b t a i n  t h e  r a d i o a c t i v e  packet located  i n  the  USAMlZIID Headquarters 
D i s t r i b u t i o n  Center. I n s t r u c t i o n s  contained i n  t h i s  packet  w i l l  be followed 
p rec i se ly .  The d r i v e r  w i l l  then proceed t o  t h e  point  of pick-up. 

c .  On r e t u r n  t o  USAMRITJ), the  duty d r i v e r  w i l l  t ake  t h e  rad ioac t ive  
shipment :o t h e  Phase I CQ who w i l l  fo l low t h e  rou t ine  r a d i o a c t i v e  shipment 
r e c e i p t  procedures. The Phase I CQ must e n t e r ' t h e  r e c e i p t  i n  the CQ Log 
Book. Personnel  from t h e  Bldg Engineering Off ice  w i l l  a d v i s e  t h e  Health 
Physics r e p r e s e n t a t i v e  t h e  morning of t h e  next  duty day. 
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APPENDIX E 

SUBJECT: Medical Evaluation of Radiation Workers 

1. It is necessaj periodically to evaluate the health of radiation 
workers to provide baseline data for future comparisons, supplement the 
radiation protection program, provide for timely detection of developing - 
medical problems, and for medicolegal resons. I 

2. Physical Examinations. I 

a. Initial examination: 

*(I) Preplacement/pre-employment medical examination using SF88 and 
SF93 for military personnel and SF78 for civilian personnel to include the - . 
following: 

(a) Complete blood count (white cell count with differential 
and hemoglobin) to establish a baseline. 

(b) A review of prior occupational exposure, and a description 
of any unusual exposure to ionizing radiation resulting from previous 
occupations or accidents. 

(c) Any information of diagnostic or therapeutic radiation 
exposure. This information will be recorded as a portion of the history, 
but will not be entered on DD Form 1141 (Record of Occupational Exposure 
to Ionizing Radiation). 

(d) Any medical examination procedures (i-e. X-rays) performed 
. within one year prior to this examination may permit exclusion of that 

portion of the initial examination. 

(2) Abnormal findings discovered during medical examinations will - 
be evaluated by the Chief, Medical Division, to determine if additional - 

occupational exposure to radiation would be harmful. - 

b. Periodic and termination examinations. Every three years and at . 
termination of employment as a radiation worker, an examination, identical 
to the initial examination will be given. 

c. Special examinations: Evaluations required by the Chief, Medical . 
Division, to assist in a detailed medical study if required by an 
accidental exposure to potentially dangerous radiation doses. 

I 

3. ~ioassay Studies. 

a. Responsibilities. 

(1) Co-user - A co-user must notify Health Physics NCOIC prior to ' 

the beginning of any research study that will utilize, at any one time, 
quantities of an isotope greater than the operational levels indicated 

- 

in the following table. 



(2) Heal th  Physics Office,  WRAMC - W i l l  p rovide  support and 
guidance through t h e  Health Physics  NCOIC i n  s a f e  i so tope  handling 
p r a c t i c e s ,  w i l l  n o t i f y  t h e  Chief, Medical Divis ion,  concerning bioassay - 
requirements f o r  s p e c i f i c  r a d i a t i o n  workers, and w i l l  a s s i s t  i n  performing 
required  bioassays.  \ 

\ 

*(3) Chief,  Medical Divis ion - W i l l  review t h e  h e a l t h  hazards, 
determine t h e  requ i red  bioassay measurements, and eva lua te  the  b ioassay 
f indings .  W i l l  mainta in  procedures f o r  counting 1311 and 12s1 a c t i v i t y  
i n  t h e  thyro id  i n  accordance wi th  techniques u t i l i z e d  a t  WRAMC Nuclear 
Medicine Department. 

b. Table of opera t iona l  l e v e l s  and scheduling of bioassay measurements: 

ISOTOPE OPERATIONAL LEVELS TYPE OF MEASUREMENT FREQUENCY OF 
( m c i )  MEASUREMENT 

H-3 10 ur ine ,  24 h r  sample weekly & comp- 
l e t i o n  of  s tudy - 

P-32 10 ur ine ,  24 h r  sample monthly & comp- 
l e t i o n  of study - - 

ur ine ,  24 h r  sample monthly & comp- 
l e t i o n  of s tudy 

ur ine ,  24 h r  sample 

whole body count & 
blood count ' 

ur ine ,  24 , h r  sample 

ur ine ,  24 hr sample 

monthly & comp- 
l e t i o n  of s tudy 

every  s i x  months 
monthly 

. - 

monthly 4 comp- 
l e t i o n  of  study 

every  2 weeks h ' 
' 

completion of s tudy 

1-125 5 thyroid count monthly 

1-131 1 thyroid count monthly 

-- k 
4. References . - 

. . 
' a. WR 40-10 (Annex F) - 
b. MEDEC-YHP, Memo 2 (WRAMC-Health Physics)  

. . - 
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LEAK TESTING AND INVENTORY OF SEALED SOURCES 

1. Purpose. The pu rpose  of  t h i s  SOP i s  t o  provide  c o n t i n u i t y  i n  t h e  
s t anda rd  l e a k  t e s t i n g  procedures  f o r  s ea l ed  sources  c o n t a i n i n g  a lpha ,  b e t a  
a n d l o r  gamma e m i t t i n g  r a d i o n u c l i d e s  possessed,  used and s t o r e d  a t  .WRAMC 
and DORF. Th i s  SOP supplements  WR 40-10. 

2. General.  

a. Desp i t e  t h e  f a c t  t h a t  many precaut ions  a r e  taken  t o  p reven t  leakage ,  
t h e  r a d i o a c t i v e  m a t e r i a l s  do o c c a s i o n a l l y  l e a k  from t h e  capsule .  Radio- 
a c t i v e  m a t e r i a l  which l e a k s  from a source  i s  a hazard i n  t h a t  it may become 
a i r b o r n e  o r  t r a n s p o r t e d  i n  some o t h e r  way t o  become inha led  o r  i nges t ed  by  
personnel .  The purpose  of l e a k - t e s t i n g  sea l ed  sou rces  is t o  d e t e c t  t h e  
l eakage  of t h e  r a d i o n u c l i d e  b e f o r e  i t  becomes a hazard,  and t o  comply w i t h  
a p p l i c a b l e  r e g u l a t i o n s .  

b. Sour'ces a t  DORF w i l l  b e  l eak - t e s t ed ,  i nven to r i ed  and r e c o r d s  there-  
of maintained,  by DORF H.P. A l l  o t h e r  sources  a t  WRAMC w i l l  b e  l eak - t e s t ed  
by R & S Branch, B079, WRAIR. , 

c. Where a c o n f l i c t  o f  r e g u l a t i o n s  ( t o  i nc lude  a p p l i c a b l e  USNRC 
Licenses  and DA A u t h o r i z a t i o n s )  e x i s t s ,  t h e  more r e s t r i c t i v e  r e g u l a t i o n  w i l l  
b e  followed. 

d. Sealed Source  means any r a d i o a c t i v e  m a t e r i a l  t h a t  is  inc losed  i n ,  o r  
i s  t o  b e  used i n ,  a  c o n t a i n e r  i n  a manner intended t o  p r e v e n t  l eakage  of t h e  
r a d i o a c t i v e  m a t e r i a l  o r  any o f  i t s  daughter  products  (See AR 40-37 and 
AR 700-52). 

e. Each s e a l e d  s o u r c e  w i t h  a n  a c t i v i t y  g r e a t e r  t han  1 0 0  mic rocu r i e s  of 
b e t a  and/or  gamma and 1 0  mic rocu r i e s  of a lpha  rece ived  a t  WRAMC and DORF, 
con ta in ing  r a d i o a c t i v e  m a t e r i a l ,  o t h e r  t han  3-Hydrogen (Tr i t ium) ,  w i t h  a ,  
h a l f - l i f e  g r e a t e r  t han  t h i r t y  (30) "days and i n  any form o t h e r  t h a n  gas,  w i l l  
b e  t e s t e d  by H e a l t h  Phys i c s ,  WRAMC, f o r  contaminat ion and/or  l eakage  p r i o r  
t o  r e l e a s e  t o  t h e  u s e r .  However, i f  t h e  vendor o r  sou rce  s u p p l i e r  f u r n i s h e s  
a c e r t i f i c a t e  i n d i c a t i n g  t h a t  a  t e s t  has  been made, t h e  s o u r c e  need n o t  b e  
t e s t e d .  T h e r e a f t e r ,  a l l  s o u r c e s  w i l l  be  t e s t e d  f o r  l eakage  by H e a l t h  Phys ics ,  
WRAMC, a t  i n t e r v a l s  n o t  t o  exceed six (6) months, except  t h a t  each  s o u r c e  
e m i t t i n g  a l p h a  p a r t i c l e s  w i l l  b e  t e s t e d  a t  i n t e r v a l s  n o t  t o  exceed t h r e e  (3) 
months. 

*This SOP supe r sedes  HP SOP Number 1-6, da t ed  1 5  February 1924 
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f .  If  t h e r e  is reason  t o  suspect  t h a t  a sea led  source might have been . 
damaged, it w i l l  b e  t e s t e d  f o r  leakage be fo re .  f u r t h e r  use.  

g. A l l  s e a l e d  sources  found t o  be leaking and/or contaminated w i l l  b e  
immediately withdrawn from u s e  by Health Physics. The Heal th  Physics  
Off icer  w i l l  de termine  whether o r  no t  the  source  is  leaking. I f  i t  is leak- 
ing, h e  w i l l  d i r e c t  t h a t  i t  b e  resea led  o r  disposed of i n  accordance w i t h  
e x i s t i n g  r e g u l a t i o n s .  

3 .  Safety.  

a. Appropr ia te  s a f e t y  measures w i l l  be  observed while performing l e a k  
tests t o  minimize personnel  exposures. Such measures w i l l  maximize t h e  u s e  
of time, d i s t a n c e  and sh ie ld ing .  . 

b. High i n t e n s i t y  sources  such a s  brachytherapy sources  w i l l  no t  b e  
touched. They w i l l  be  handled w i t h  remote handling devices  o r  long- 
handled forceps .  

c. Appropr ia te  personnel  monitoring dev ices  such a s  whole-body f i l m  
badges, wrist f i l m  badges and se l f - reading dosimeters  w i l l  be  worn whi le  
performing l e a k  tests. 

4. Leak Tes t ing  Methods. 

a. I n  genera l ,  a lpha,  b e t a  and gamma sea led  sources a r e  l e a k  t e s t e d  by 
taking a one (1) i n c h  diameter f i l t e r  paper d isc-and ob ta in ing  a d r y  o r  wet 
wipe of a c c e s s i b l e  a r e a s  of t h e  source o r  source  holder i n  which t h e  source  
is permanently mounted. When t ak ing  wet wipes t h e  s o l u t i o n  used should no t  
be harmful t o  t h e  source  capsu le  o r  holder. A l l  exposed s u r f  a c e s  of t h e  
source o r  holder  w i l l  b e  wiped. Paper wipes w i l l  be placed i n  paper enve- 
lopes  o r  p l a s t i c  bags and s e n t  t o  t h e  RA Laboratory f o r  a n a l y s i s .  Care w i l l  
b e  taken t o  avoid cross-contamination. 

b. Radium 'sources.  

(1) Brachtherapy sources  (Charcol Adsorption Tes t )  - Approxi- 
mately 112 gram of a c t i v a t e d  charcoal  i s  placed i n  a capped/stoppered 
g l a s s  tube. A wad of c o t t o n  i s  placed over t h e  charcoal  t o  s e p a r a t e  char- 
coa l  and source. The source  w i l l  remain i n  t h e  sea led  tube  for ,  a t  l e a s t  
24 hours. Af te r  24 hours, uncap t h e  tube, remove the  source,  immediately 
r e s e a l  t h e  tube and send sample t o  RA Laboratory. A b lank charcoa l  c o n t r o l  
w i l l  be  s e n t  a long  w i t h  each sample t o  d i s t i n g u i s h  environmental radon from 
t h a t  produced by t h e  source. 

(2) Other radium sources  - Sources too  l a r g e  t o  b e  t e s t e d  by 
t h e  method o u t l i n e d  i n  b ( l ) ,  above, w i l l  be  t e s t e d  by us ing  a s e a l a b l e  
p l a s t i c  bag i n  p l a c e  of the  g l a s s  tube. A l l  o t h e r  procedures w i l l  b e  t h e  
same a s  b (1). 
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c.  Gamma I r r a d i a t o r s  (AECL Gammacells) - Dry paper wipes w i l l  b e  
obta ined from t h e  fo l lowing l o c a t i o n s  i f  they  a r e  access ib le :  

(1) Upper e x t e r n a l  ram. 

(2) I n s i d e  t h e  i r r a d i a t o r  chamber. 

(3) Lower e x t e r n a l  ram. 

(4) F loor  beneath  t h e  ram. 

Leak t e s t i n g  w i l l  b e  performed wi th  the  source  i n  t h e  unexposed pos i t ion .  

.d. Gamma t e l e t h e r a p y  and gamma c a l i b r a t i o n  u n i t s  - Dry paper wipes 
w i l l  be  taken from s e l e c t e d  a c c e s s i b l e  s u r f a c e s  of t h e  t e l e t h e r a p y  head 
o r  beam por t .  Sur faces  wiped w i l l  be those  which would most l i k e l y  become - 
contaminated i n  c a s e  of source  leakage and w i l l  i nc lude  inner  s u r f a c e s  of 
beam co l l ima t ing  device .  Extreme c a r e  w i l l  b e  taken no t  t o  damage o r  
d i s p l a c e  aiming d e v i c e s  dur ing  t h e  procedures. Tes t ing  w i l l  b e  performed 
w i t h  t h e  source  i n  t h e  unexposed pos i t ion .  

5. Sample Process ing.  

a.  .-'All samples w i l l  be  forwarded t o  t h e  RA-Laboratory f o r  quan t i t a -  
t i v e  a n a l y s i s  w i t h  a completed WRAMC Form 708. Samples w i l l  b e  i d e n t i f i e d  
by t h e  Heal th  Phys ics  Control  Number of t h e  source  t e s t ed .  

b. Data fu rn i shed  f o r  samples taken by t h e  Charcoal Adsorption Tes t  
w i l l  i n c l u d e  t h e  t i m e  when t h e  source was removed from t h e  g l a s s  tube. 

c .  Samples w i l l  be  analyzed by t h e  RA Laboratory us ing  a p p r o p r i a t e  
methods and r e s u l t s  r e tu rned  t o  requestor .  

6. Evaluation. 

a. Radium Sources - ' I f  any leakage is de tec ted  above minimum de tec t -  
a b l e  a c t i v i t y ,  the source  w i l l  be suspected of l eak ing  and w i l l  be  r e t e s t e d .  
The maximum v a l u e  of leakage acceptable  w i l l  b e  l e s s  than 0.001 micro- 
c u r i e s  (2.22 x l o3  dpm). 

b. Other Sources - I f  any leakage is  de tec ted  above minimum d e t e c t a b l e  
a c t i v i t y ,  the  source  w i l l  b e  suspected of leaking and w i l l  b e  r e t e s t e d .  
The maximum v a l u e  of leakage acceptable  w i l l  b e  l e s s  than  0.005 microcuries 
(1.11 x 104 dpm). 
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7. Disposed o f  Leaking Sources.  
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A l l  s o u r c e s  found t o  b e  l e a k i n g  g r e a t e r  t han  t h e  v a l u e s  s p e c i f i e d  i n  
p a r a  6, above, w i l l  b e  handled i n  accordance w i t h  1 0  CFR 34.25 and 1 0  CFR 20, 
and w i l l  b e  d isposed  o f  i n  accordance w i t h  AR 700-52 and AR 755-15. 

8. Inven to ry  of  Leak T e s t i n g  Records and Sea led  Sources. 

a. The l e a k  t e s t i n g  procedure  as s p e c i f i e d  i n  pa ra  2 e  o f  t h i s  SOP 
s h a l l  c o n s t i t u t e  t h e  i n v e n t o r y  of  s ea l ed  s o u r c e s  r equ i r ed  by 1 0  CFR 34.25. 

b. Each accoun tab le  s e a l e d  source  a s  s p e c i f i e d  i n  p a r a  2e  a t  WRAMC 
w i l l  b e  a s s igned  a Hea l th  P h y s i c s  c o n t r o l  number by t h e  NCOIC, R&S Branch. 

c. Each s e a l e d  sou rce  o r  i t s  c o n t a i n e r  w i l l  b e  l a b e l e d  a s  shown below 
w i t h  -the Healizh .Phys ics  - c o n t r o l  number-- f  or- t h a t  source: . - - 

. - pAl-E3 1 A t  - . 
i lP  NO. - ' 

For  ~ e a + - - t e s t - ~ a t s  :,:. Sealed: 
. Sou-ces C a l l  !Iea$th Pkysics , W I W C  

d - -  E%T: 5104/5107 . - 
L 

d. A Record of s e a l e d  Source  Inventory  and Leak T e s t i n g  f o r  each 
s e a l e d  s o u r c e  w i l l  b e  main ta ined  by t h e  NCOIC,, R&S Branch, and w i l l  be kept. 
i n  Room B079, Bldg 40. I n  accordance  w i t h  AR 700-52, t h e  Record of  Sea led  
Source Inven to ry  and Leak T e s t i n g  w i l l  c o n t a i n  t h e  fo l lowing  iriformation: - 

(1) D e s c r i p t i o n  of  i t e m .  

(2) Radioisotope.  

(3)' A c t i v i t y  i n  microcur  ies (Milligrams f o r  226-Ra sources)  . 
(4) Loca t ion  of  i t e m .  

( 5 )  S e r i a l  number ( i f  any). 

( 6 )  Respons ib le  u s e r  and WRAMC I s o t o p e  Author iza t ion .  

4 
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(7) Heal th  Physics Contro l  Number. 

(8) Date source '  received.  

(9) Date of inventory  and i n i t i a l s  of  person performing same. 
E n t r i e s  w i l l  b e  made when t h e  source  i s  t r a n s f e r r e d  o r  disposed of i n  
accordance w i t h  a p p l i c a b l e  r egu la t ions .  

e. The Record o f  Sealed Source Inventory and Leak Tes t ing  w i l l  a l s o  
s e r v e  a s  a record of l e a k  t e s t i n g .  Consecutive e n t r i e s  will b e  made f o r  
each t e s t  and i n c l u d e  t h e  d a t e ,  a c t i v i t y  de tec ted  i n  microcuries,  and 
i n i t i a l s  of  person performing test. 

9. References. ' 

a. T i t l e  10,  Code of Federa l  Regulat ion,  US NRC. 

b. AR 40-37, Radioisotope L icense  Program (Human-Use). 

c. AR 700-52, Licens ing and Control  of Sources of Ioniz ing Radiat ion.  

d.  AR 755-15, Disposal  of Unwanted Radioact ive  Mater ia l .  

e.. TB MED 249 (NBSH-73), P r o t e c t i o n  Against  Radiat ion from Sealed 
Gamma Sources. 

f .  TB MED 62, Diagnost ic  X-ray, Therapeutic  X-ray and Gamma-Beam 
P r o t e c t i o n  f o r  Energies up t o  1 0  Mi l l ion  E lec t ron  Volts.  

g. TI4 3-261, Handling and Disposal  of  Unwanted Radioactive Mater ia l .  

h. NCRP Reports  28, 30 ,  33, 34, 40 and 41. 

i. NBS Handbook 114. 

j. . WRAMC Regula t ion  (WR) 40-10, Health Physics Regulations. 

k. HP SOP 1-2, Counting Procedures. 

1. HP SOP 2-2, Rad ioac t iv i ty  Analys is  Laboratory. 

O f f i c e r  
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COUNTING PROCEDURES 

-- 
1. Purpose. Todprovide standard count ing  procedures and methods f o r  s t a -  
t i s t i c a l  a n a l y s i s  i n  o rde r  t o  i n s u r e  v a l i d ,  economic, and rap id  assays  of  
samples submitted f o r  r ad ioana lys i s .  

2. Evaluat ion of Counting System Performance. 

. a.  Generdl. Before anyone a t t empts  t o  c a l i b r a t e  a  counting system, 
he  should have assurance t h a t  t h e  system is e l e c t r o n i c a l l y  adjus ted  f o r  - 

optimum e f f i c i e n c y  and t h a t  it w i l l ,  when so  ad jus ted ,  d e t e c t  r a d i a t i o n  w i t h  
an accep tab le  degree of  accuracy and dependabi l i ty .  

- - 
b. E lec t ron ic  Adjustment. I n  accordance w i t h  t h e  count ing  system 

i n s t r u c t i o n  manual t h e  high vol tage ,  s e n s i t i v i t y ,  and a t t e n u a t i o n  should be. 
adjus ted  f o r  optimum counting e f f i c i ency .  

a c. Chi-Square ) Test .  Each count ing  system should be given t h e  
fol lowing performance test be fo re  i t  is c a l i b r a t e d  and a s  necessary there-  
after.  If i t  does not  pass  t h e  t e s t ,  i t  should be  repaiked.  

C 

(1) Obtain a s turdy,  long h a l f - l i f e  source  of approximately 1 0  4 
dpm. This  w i l l  be  known a s  t h e  "check source". I 

(2) Make 20 two-minute counts  w i t h  t h e  check source. Tabulate t h e  - 
fol lowing d a t a  (See Figure  1, page 4) :  

(a) N e t  Counts Per Minute (Gross' cpm - BG cpm) 3 ;H 
- .  

( b )  ~ e v i a t i o n '  of 2 f rpmx E ~2 
d 

Note: ;1: average v a l u e  of t h e  20 two-minute counts  

(3) Sum t h e  ~ 3 %  and d i v i d e  t h i s  number , b y z .  The q u o t i e n t  t h u s  
obtained is c a l l e d  chi-squar ed @) . I 

2, 
(4) Table I, fol lowing,  l i s t s  t h e  numerical va lues  of . 

* This  SOP supersedes SOP 1-2, dated 1 0  June 1974 

%L@ 7 /  . -  
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- XEDEC-RS 1 .! Sc.1) Lc~1111>er 1977 

SUEJECT: HP-SOP 1-2 - Counting Procedures 
TABLE I 

r .  *, 1 % . i  . I  . TABB,E OF CHI-SOUAREQ 

I Probability I \ (N-1) 0.99 0; 50 0 .05  1 0 . 0 1  
:' Degrees :,.. 

. , 
. Values of Chi-Squared. . .  

[F~%oRA ' I I 
4.605 5.99 1 9.210 
6 .251  7.815 11.345 
7.779 . 9,488 13.277 

9.236 11.070 15. OEG 
10.645 12.592 16.8 12 
12.017 14.067 18.475 
13.362 15.507 . 20.Q90 
14.684 1 6 , 0 1 6 .  21.666 . . 
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The acceptable  limits of p r o b a b i l i t y  a r e  from 0.95 t o  0.05. The number of 
determinations (N) is  20 and t h e r e  -is one r e s t r i c t i o n  i n  t h i s  type of test; 

I 

the re fo re ,  (N-1) = 19 degrees of freedom. From Table I, t h e  acceptable  I 

value  of ~ a i s  a number between 10.117 and 30.144. I 

d. ~ ; a l i t ~ - c o n t r o l  Charts  (Figure 2) 
, 

(1) Purpose. The quali ty-control  c h a r t  provides a guide f o r :  I 
r 1 

(a) Judging when and how much c o r r e c t i o n  of instrument opera- . I 

t i o n  is required.  I 
(b) Reducing to lerances  when d e s i r a b l e .  

(c) ~ n t i c i ~ a t i n g  o r  diagnosing f a u l t y  ins t rument  behavior. 
- 

. (2) Preparat ion.  The qual i ty-control  c h a r t  w i l l  be  prepared i 

monthly a f t e r  performance of the,Za test. The d a t a  der ived from t h e x a  test 
I 

" w i l l  be used i n  t h e  p repara t ion  of the  p l o t  i n  the  fo l lowing manner: - - 
I 

(a) Ca lcu la te  t h e  standard d e v i a t i o n  (6 ) . For d i s c u s s i o n  , 
s e e  para 3a. x 

(b) Mult iply t h e  by 1.96 ( the  95% Confidence Factor) .  

(c) On a l i n e a r  p l o t  of cpm ( v e r t i c a l  a x i s )  vs .  t ime i n  d a y s  
(1-313 draw a hor izon ta l  l i n e  midway on t h e  v e r t i c a l  a x i s .  Label t h i s  l i n e  
wi th  t h e  numerical v a l u e  of X determined on t h e  2% test .  

(d) Above and below t h i s  l i n e .  draw do t t ed  l i n e s .  The d i s t a n c e  ' - 
from t h e  s o l i d  l i n e  t o  t h e  dot ted  l i n e  w i l l  be  equal t o  t h e  product of 1 .96  6' 
a s  determined i n  para 2d (2) (b) , above. 

( e )  The s o l i d  l i n e  i s  the  " t r u e  count rate" of t h e  check 
source. The dotted l i n e s  above and below t h e  s o l i d  l i n e  i n d i c a t e  t h e  l i m i t s  
of acceptable  s t a t i s t i c a l  va r i a t ions .  I f  t h e  counting system i s  performing 
s a t i s f a c t o r i l y ,  95% of a * s t a t i s t i c a l l y  l a r g e  number of two-minute counts 
of t h a t  check source should f a l l  within t h e  a r e a  bounded by t h e  dotted l i n e .  

--- - (3) Use of t h e  Quality-Control Chart. A t  t h e  s t a r t  of each count- 
. ing  day t h e  check source should be counted f o r  two minutes. The Net Counts 

/ 

Per Minute (NCPM) obtained a r e  then plot ted  on th4  Quality-Control Chart a t  

/- 
the  appropr ia te  calendar da te ,pos i t ion .  The p lo t t ed  p o i n t  should be w i t h i n  
t h e  dotted l i n e s .  I f  so ,  t h e  counting system i s  performing s a t i s f a c t o r i l y .  
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I f  t h e  p l o t t e d  po in t  i s  n o t  w i t h i n  the  do t t ed  l i n e s ,  t h e  instrument c o n t r o l  
s e t t i n g s  should be examined f o r  correc tness .  P o s s i b l e  causes  of malfunctions 
which can be  r e a d i l y  checked a r e  s h i f t s  i n  opera t ing  v o l t a g e s  o r  gain,  de- 
t e c t o r  damage, l i n e  noise ,  l a r g e  background i n c r e a s e s ,  o r  an  e r r a t i c  t imer,  

. s c a l i n g  s t r i p ,  o r  r e g i s t e r .  The standard i t s e l f  should b e  examined f o r  wear- 
ing  of ' t h e  p r o t e c t i v e  covering o r  leakage, which could cause  increased o r  
decreased counting l e v e l s ,  r e spec t ive ly .  I f  t h e  f a u l t  cannot  b e  correc ted ,  

. t h e  instrument should b e  removed from r o u t i n e  o p e r a t i o n  u n t i l  repai red .  
The q u a l i t y  c o n t r o l  c h a r t  should be continuously examined f o r  i n d i c a t i o n s  of ,' 

t r ends  toward unacceptable opera t ion  so  t h a t  p o t e n t i a l  malfunction of t h e  . 
ins t rument  system o r  o t h e r  sources  of f a u l t s  can be  co r rec ted  as quickly  as  
poss ib le .  Gradually decreas ing counts may b e  caused by s u b t l e  degradation 
of t h e  photomul t ip l ier  tube i n  s c i n t i l l a t i o n  systems. Each incurred  f a u l t  
and i t s  method of c o r r e c t i o n  should be noted i n  t h e  qua l i ty -con t ro l  log. 
Th i s  w i l l  a s s i s t  i n  a n a l y t i c a l  d a t a  eva lua t ions  o r  i n  t h e  d iagnos i s  of i n s t r u -  
ment malfunction. - 

3 .. ~ o u n  t i n g  Prec is ion .  

a. Standard Deviation. 
. . 

(1) The process  of r a d i o a c t i v e  decay i s  a random phenomenon, t h e  
events  being counted from a random sequence i n  time. Therefore ,  counting 
f o r  a f i n i t e  period of time can only y i e l d  an e s t i m a t e  ( r ) '  of t h e  t rue ,  
average counting r a t e  (?). The degree o r  measure of p r e c i s i o n  is d i r e c t l y  
r e l a t e d  t o  t h e  standard d e v i a t i o n  (8) a s  shown by t h e  fol$pwing t ab le :  

I 

/ TABLE I1 

- 

C R d %E =s s s . /  

- 
d Where: . Ts = Sample Counting Time (minutes) 

Cs = Net Sample Counts . 

I 
. Rs = Net Sample Counts pe r  Minute 

d = Standard Deviat ion CZ ) 

%E = percent  Error  (1006) - 
Rs : 
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/ /-- - , (2) An examination'of the tab le  shows that  i n  the  f i r s t  instance 
the '  sample w a s  counted fo r  a very short  time but ( l e t  u s  assume) t h e  count rate- 
was found t o  be 10,000 cpm. Now, examine the  l a s t  en t ry ;  here tha  r;m?lc ;ma 
counted f o r  a long time but  s t i l l  t h e  count r a t e  wps found t o  be 10,000 c;n, 
The difference between t h e  two examples i s  t h a t  t he  f i r ~ t  nieaourencct ~ u s t  bc 
r,eported as' 10,000 cpm * 10% @ 68% Confidence Level (CL) - re la t ive ly  approx- . 
imate estimation; while t h e  l a s t  entry may be reported as 10,000 c>i * 0,1$ ' * 

, @,68$ CL - a f a i r l y  exact measurement. .- 
. . . . . . 

* '  

3 For health physics purposes a 25$'counting e r r o r  i s  u s n a l l y ,  '; , : . ' . 
... / . 

' s u f f i c i e i t i y .  accurate . '  The percent  e r r o r  a n d  t h e  Confidence Level used must ' 1  - , , . 

a1ww.s be reported. . The Confidence -Level i s  t h e  standard deviat ion mul t ip l ied  ': ' ' 
. . .  ,..: . . . . . .  ! by. a f ac to r ,  f o r  example : . . . . . . . .  . . . . . .  . . . .  . . . . .  . ' * . .  . . . . . . . . . .  .;. , .'. . . . .  . . . . . . .  . . . .  . . . . .  .<' .: . ' . . . . . . .  ...'.. . . . . . . . . .  . . L . . . . . . . .  . . . .  . . , : . . .  . . , 0 .675~ '  '50.5 confidence Level : (cL) . '  ,. . . . .  . .:. : 

? '  . . . . . .  -!. 
1 

; . . . . . . .  ..: . . . .  . I . ., . :. . t  . . . . . . . . .  .. . . . . . . : . . . .  - .  ' 3.. ' . . . . .  , . .  . . . . . . . . . -  . ._ . ' .  
. . , .,:..g. : ;  ' . '  . . . . . . . . .  ;. 

! *  . . .  - .  . . . .  .,. * :. . .  V .  -. .. . , .1;000u = 68% confidence' ~ a v e l -  (CL) . .  .:....;... : . : . --- 
, . .:. . , . : . . . . i - . . ." : . .  . . ,  . . .  . . , ,  

, . , . " .  ) .  . : .  
I . '  I.. . . .  .;. : . " .  . . . . . . .  -, . . .  . . .  

. . . . . .  ' 1,6450. ,= 90% ~bnf idence  Level (CL) . , , .  . :.. 
. , . . . . .  : a .  . . . .  . . .  . . . . . . . .  , . .  1.' ... . . . . .  . . . . !  . . . . . .  . . . . . .  . . . . . . .  , . 0 .  

. . . . . . . .  . . .  . . . . .  . . . . .  . . _ . .  ' , '., .' ;..;. - . . - 
. . . . . .  . . . : 1.960;' = 95$ C.onfidence Level ( ~ ~ ) - ~ o r t n a l l ~  rounded- C .  . .  . . +  . . . 

. . . .  . . .  . . . . .  I *  

- - , ? . .  
off t0..2.000 .: . . .  '.. ' ;. '. . - .  

.:" . ' . . _  ; . _  _ .. : 

1 
. '. . ' 3 .000~  .h, 99.7% Confidence Level' (cL) . . . . . . .  .: 

. . . . A  . . . . . . . . . . . .  . . 
.I . . . ..... . : .I ; - - .  

I  bunting at Eealth Physics 'is usually done a t  t h e  20 or 95% Confidence ~ k v e l . :  . . .  '. : ' . . ;A 
. , . . "I . . .  Therefore' the l a s t  example c i t ed  i n  3a(2) :above would .be. reported as: . . . . . .  . . . . . . . . . . . . .  , . 

. 
. . . . .  . . . . .  .r@il . . .  . . . .  . . . . . . . . . . .  , . ,  

. . . .  . '  .. '. . . . . . .  . . .  , . . . . . . . . .  . . . . . . . . . .  
: 1 

. . . . . .  . . . . '. 4 

. . . . . .  . . . .  .....". . " . . . . . . . . .  cs' t " @ 95% .iL ; ;..- ; . : . .  . :  ;, . . . . . . .  8 .  

., ! .. 
. . . . .  ...... . . . . .  . . .  . . . . . . . a .  . . . .  ,: . . . .  
. . 

. . . .  . . . . . . . .  . . . . . . . . . . . . . . .  ' .( . .Cs . ' . \ .  . . . . . . . . .  . . L . . .  . 3  . ' . . . . . . .  .. . . :  0; lo,ooo NCM * * lo) g 95%. CL::,?,:. . a . . . .  . . . . . . . . . . . . . .  
.. 10.,000 . . . . I  . . .  . . . .' .. ' . . . .  f .  . . . :  ..- 

. . . . . . . .  . . . - . . '  . . .  
+ .  . . .  . ~ ' 1 0 , 0 0 0  N C P M * O . Y  . . @ 9 5 % ~ ~  . : .  . . .  . . ; . . .  - . . , . 

. . '  . . . . . .  . . . . . . . . . . . . .  . . . . . .  

. . :.. . . . . . .  
' . '  1 (2) '  he MDA i a  calculated 3a,:'(99.7%' cL) fo l lo& : : -  '. : ' : ' 

. . . , . , . . .  . . . . .  . . . . 

! 

. . . .  
b. . ~ i n i m u n i . ~ e t e c t a b l e  Activity. ' i,. 

, 

. - . .  ' . i  . - . . . . . .  , . 
. . .  . . . .  . , . . . . . . . . . .  ' (1) ~ h e ' ~ i n i m u m D e t e c t a b l e . A c t i v i t y  (MDA) i s  a function of t h e ,  . 

: s e n s i t i v i t y ' o f  the c6unti'ne;.system, the  background count rate, t he  -length of' ::.. ' ,:, ' 
- time available.  f o r  counting the* sample', and the  counting precision- dosirec?. . . 

, 3 :  . . .  . . . . . .  
.... ... . For the  normal 'heal th  physics survey evaluation &-Counting Error of f 255 is . . . . . .  . ..:... . ...I 

:. .. 
: . 

accept'able The s e n s i t i v i t y  o f .  the  counting system' i s  determined by the  d i g -  : ,,:. i..."', 
.tance of t h e  sample. from the  sens i t ive  .volume' of t h e  de tec tor ,  t h e  mounting . :," . .-.:,,..': ... . . 

. . .  .. t 
materials  used, t h e  energy of *he emitte,d rad ia t ion ,  an& t h e  quant i ty  and* . ,  type . .  'i.::..::. 

: '. - . .  '.- . 
. . .  of: absorbing materials between the  sample being counted ,'and t h e  detector .  '.: * . . -  . . . . . . 

. . . . / .:. . .  ' . ,  . '  . . . . . . .  . . .  .. , ! .  , . . . 
. , 
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SOP Number 1-2 . . ' ,. . . . . . --. . . . .  -..-- -.. . . . . . . --- --. . . . . 
I , - .  . . . .. Rb = . ~ n c k ~ r o & d  Counting Rate . . . . .  . ' . c  ' ,  --' - -1 . , 

, ' . . 
. . ' . .  . . , . . . .  . . . . .  i . . . .  : ' . . . . . . . .  . . . . .  . , I s .  . . a .  

, .  , . . .  . . ' , , .. . . . . 
i , . .  8 , .  , ' .  ' . . . .  Tb P Length of Coynt : ' . - . .  . . " .  

. . 
. . .  . . . . . , . ) . . . .  . . . .  . t , .  . .I . . . . 

. . ,  . . . . . .  
. . .  I ' i .  . . .. . :  3 " ~ 9 9 . 7 %  CL 

. . 
. . '. . '  . . 

' I  ' ,' 
. . . . i I . . . I . . . . 
: ' , 

' ., . . 

i . , e.. g .  BG 4 400, counts i n  10 minutes o r  40 cpn * 
, !  , .. ,. i . . .  

- .. 
. , . . .  . . . . . . .  
1 9 .  . . .  . . .  . . . '   then^^^ ; 3 f $  = 3 r  = 3(2) = 6 cpa .. 
! I . ._ I 
, . 
! . .  "Therefore; the'MDA is  6 NCPM, .or  we.are 99;7$ confident t h a t  6 NCPM represent ' .  . , 
i 
i . r e a l  a c t i v i t y  and are 'not  .due t o  a s t a t i s t i c a l  f l u c t u a t i ~ n ' o f  t h e  background . . '  . . . .  . . . . . . 
! .. , . . counting r a t e ,  . . . ,, . .. . . . 

6 . .  . . . . ! .., . . . 
. . . I 

. .  ('3) '...The value thus calculated i s  va l id  o n l y  f o r  a. sample counting - .. 1 
: .  time equal t o  the background counting time and is depende$t upon t h e a b i l i t y  of: 

. . . . ., . . , , :. . . . .  t h e  ,'counting system t o  reproduce ' the  background obtained. . :;' . , ,. . . .  . . . .. . 
. .  , 

. . 
. . ' .  . , . . . .a. , . .  . . + ,  . . . . . .  

. . 
I .  . . . . .  I .  ' :.. :. . . . . 

. . . . - 
0. . . .  > L . .  , . c . ~ i ~ h . ' c & n t  Rate: ~ o k r e c t i o n s  . . . -  

. . .  . . 
. . 

, . . . . . . . 
. . . . . . 

. . .  , .  , 
. - . . . . 

. . .  . ' (1) . Every counting system h a s ' a  f i 3 t e  upper. l i m i t  o<. i ts  counting 
:. r a t e  capacity.. , A t  high count r a t e s  e r r o r s  a re  encountered from coincidence . . l o s s  ,. j " ?.ad time, and, resolution l imitat ions.  . . .  . . . . . . .  . .  . . . . .  . . . . .  . . ' .  . . .  > .  ..: - .  

. . .  . . 7 -  . : . . . 
. i 8 .  

(2) . Determination"'6f Dead Time ( the  ,.1'6ngth'.of time 'a, counting , ,;;./'' 
,systern'.requires t o  process a s ingle  pulse .during which i n t e r v a l  t h e :  . system . is"-. :; '- 

. . . .: . . . . .  . . . . 
. . . . . . .  . .  insens i t ive  t o  additional pulses)  . . .. . . . .  . . . . . . . .  . . .-+-. . 

. . . . .  ... * . . . . .  . I " ' .  . . . . ... . . . . . . . . . . . . . . . .  . . . . .  . . .  . . .  . . .! - .. . ., . ' .  . . . .  . . .  : . '.. ' . . ' . .  . ' *  

. .. I . . . . . .  . . . .  , . i, : . . . , .  " (a )  ' :,A: simile '  wG t o  eva lua te  Dead Time -. . - . ' ( t  . . .  ) i s '  . . by the, ' .  . . .  "~~?.i$'- , .  
. . . . . . .  .i . . so\irce8', method. ' - .  Fouk ' counting . r .a t ,e~ . a re  required:. . - .  

. . . .  . . . .  . -  . - 
I! _ . . . . . . . . . .  . . .  . . . . .  . . .  -t., : ' . . . . . . : .  . . . . . . . . . .  

. . . . .  . . . .  . . .  ., . . . . .  . : : , . . .  : 1, R b  =:Background Counting Rate (cpm).' .; .... :,.. . . . . .  . . -..__... . .  ' . . I. . . . . . . . . . .  --- .._.. . . . .  . , . .  . , 
f . . .  . - .  . -. =. , . . . .  \ ' 

. ., . , 

. . . . , . , -. .- ' _ _ . .  
I . .. - .  i .. , . . . .  . , :' 2 RI =. F i i s t  Beta Source ( ~ r o s s  cprn)' . ' . .  . . 

. . . - . .  - .  . . . .  . . . . . . . .  ._ . , I !  . . . . . - . . .  . . . . . . .  . . . . . . . .  ' ,  . . . . . . . . . . . . - .  . . .  . . .  .,,R2 '=:'Second Be.ta Source ( ~ r o s s  cpm) ' . . . . . . .  . . . ,.. . . . . :. . . . . , , . .  

. . I ' . . . .  . . . . 
. . 4 R1+2 ' =  F i r s t  and second Beta Sources counted .. ' , . ., ---._ 

I '  
. - .  , . . .. together  ( ~ r o s s  cpm) . . . . . .  . .  . . . .  ' I .  . . - : . . . . .  . . . . . .  . . . . . .  . ' .  , ' :  --... f . , . :  - . .. - - .  . 

I . . I . ,  . . .  . . . .  . . .  . . Calculation :- i t  . . . . . . .  . . . .  R 1  + R2 2 R l + 2  - R b  ,I . . . . . . . .  ..... . . .  ' . "L ..;. . , , 
. . .  . ' t' = Minutes. . . , - * .. . ..... , . . _ T i  . . .  :., : .;; .: ::;,;;.,. :::,, 1.;. t . . . . .  . . . . . . .  ..... ( ~ ~ + 2 ) ~ - ( ~ 1 ) , ~ - ( ~ 2 ) ~  . C,! ,\.. - . ,. :.. ; , .:. .: . .  i I . . . . . .  . . .... ..... . . . . . . . . . .  . . .  . .  .?,. ., ?. :,,;,-. . -: { 

, ' , 

. . .  , .-.. 
..- ,y..;:: -.,-7 7.L. K",:, 

.? .. . . . .  . .  ..... . ... .. 1 1 '  " : '  . .  , 
-. . . < :t...:: . . . . =... ~< ,:: :.;. r , ; .  -.:.; ?.--.:':. 

. . .  ........ . . .  : 1 ... .. . . . . . .  . . . . . . .  . ,  . . 
. . .  

....:.., ;., * .  ,'.- . !,. , .: . .:.:,.. -. r.: . . .  

j / '!: b) 'D'irect determination of t h e  dead t i m e ~ b y u s e o f a n  . . ..,.. ;:;,; *.,, ::.: . ,-.-.: . . & .  .; ~ ~ , ~ ~ ~ : ' ' ~ ; - . - - .  
....... . .... 

I . ! &ci l l i ecope  i s  reemmeded when the  'equipment .is avai lab le .  . . .  . . . . . . .  . . y..:: .  . . . . . . .  ...: ...::-. 
',.: . -  : . . . . . . . . . .  ., . .: I i . . - --__ ,./ , . . . -----: .- . . . . . . ,..: ;,.. :.- - ,; 

' 

. . .  , . 
1 i 
! 
1 I . ( 3 . )  ' The d e a d  time &due m i  be use& t o  determine the  ' True ". 

- '  .' 

, ,. . . .  'Coun.t;ing Rate using the  following formula: . . 

! .  ; . , . . 
. . . . . . I . . .  ': . . . . . . . . '  ------a. 

I .. . . : - ..dL -. , , , 
. . .  , . .  .'., . . :  ,* ' . 

. . ?  . . .  . . .  ! i . - .-.. -- . a .  8 . . . . .  . '. : . : I i . - -- .  . . . .  . r-.".. - __ ' . *.: . . <.:-: . . .  . .  I i r ' -  * - _ . .  : ; , - - , : . ;  ' ,  . . .  . . .  . . . . .  :< , .. : . . . . .  . . . . .  . . , .  ". . . 
... . .  . . . . . . . . . .  - h ^ . .  :- - ... . .  . . . .  . . 
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HSWP-QHP 
SOP ~ d b e r - 1 2  -- - ... , 

A ---------__ ---. --_ . 
Where: -$_>-True Net, Count Rate (NCPM) 

-- - - -  -- - 

r = Observed N e t  Count Rate (NCPM) 

t = System Dead Time (minutes) 

4. Ca l ib ra t ion  of ~ o u n t i d g  system. 

a. General. After  i t  has been determined t h a t  a  count ing system i s  
performing s a t i s f a c t o r i l y ,  i t  must be c a l i b r a t e d .  By c a l i b r a t i o n  w e  mean 
t h e  establishment of a  f ixed and known r e l a t i o n s h i p  between t h e  output  of 
t h e  counting system and the  i d e n t i t y  and q u a n t i t y  of t h e  c a r e f u l  measure- 
ment of a " c e r t i f i e d  standard" which may be defined as a r a d i o a c t i v e  sample - 
t h a t  has been assayed by a reputable  s c i e n t i f i c  o r  commercial organizat ion.  

b. Se lec t ion  of Counting Standards. Normally, t h e  fo l lowing s tandards  - - 
w i l l  be used f o r  comparison wi th  un iden t i f i ed ,  mixed samples: 

Cb - emission - 210po , 241h 

I fi  - emission (unident i f ied  l abora to ry  samples) 14C 

7 - emission - 137ceS-jum 

NOTE: The 0.662 Mev Gamma-Ray from 137 Cesium and is  considered to  be 
s u i t a b l e  f o r  Mixed F i s s ion  Product Cal ibra t ion.  

c. Comparative Counting. Comparing a sample d i s i n t e g r a t i o n  r a t e  t o  
t h a t  of a known standard i s  only accura te  when t h e  geometries are i d e n t i c a l  
and t h e  count r a t e s  a r e  s imi lar .  

5. Evaluation of Samples. 

.,@s Known I d e n t i t y .  ' 

(1) I f  t h e  i d e n t i t y  of t h e  radionucl ide  i s  e s t a b l i s h e d  and t h e  
counting e f f i c i e n c y  has been determined wi th  a c e r t i f i e d  s tandard  of t h a t  
radionucl ide ,  t h e  a c t i v i t y  i s  simply determined by preparing,  mounting, 
and counting t h e  sample. The dpm is then calculaFed us ing t h e  fol lowing 
r e l a t i o n s h i p  : 



HSWP-QRP . . . .  
i -i. 

SOP .Number 1-2 
,. - --- .... , ....... - ... - . . . . . 

1 .  . _  . , ._ . . - - - - - _ _ _  ' .  . . .  . . . , 
. . . . . . ' NCPM . - . . .  . .  . . : ' dpm = - 

. . .  . .  1 '  Eff : .  . . 
. . .  NCPM dpm = - 

Eff . . 
' ' NCPM 'a Net counts' Per ~ i n u t e  

. . Ef f  = counting Eff ic iency of  t h e  System 
. . . . 

. .  b 

(2) 1f . the i d e n t i t y  of t h e  radionuclide i s  known but t h e  
counting e f f ic iency 'has  not been determinedwith a c e r t i f i e d  s t M d a r d  of t h ~ t  

, , . 
, radionuclide, then 'an estimation of  t h e  a c t i v i t y  may be obtained by use of a . C. 

~ - p ~ o ~ . " b ~ % ~ ~ k ~ ~ ~ v s ~ ~ ~ ~ f i c ~ e n c ~ ~ ~ f h a t  ....... -...- . . .  -- . . . . .  has been prepared f o r  a s p e c i f i c  counting - , ,  ' 

- . instrument and counting geometry using ca l ib ra t ed  ,soyrces. See Figure 2.. 
The counting e f f ic iency  f o r  a pede tennined  energy"-is read ' f rom t h e  graph and -:. , . . t h e  a c t i v i t y  i s  then'  calculated 'using t h e  , r e l a t i onsh ip  i n  5.a(l) above.' . . 

. . .  . . . , . . . . 

. . b . .  unknown Identity. '  i . . . . . . .  
3 i . '  . . ' - 

, ' (1)  Wnen the  i d e n t i t y  of t h e  radionucl idqj$)  i s  unknown .arid t h e  
. . . . heal th  physics evaluation requires i d e n t i f i c a t i o n  f o r  t h e .  establishment o f  . . .  

adequate 'control ,  . t h e  sample 'should be analyzed by e i t h e r  g m a  spectrome%ry, .- . . . - 
chemical separa t ion , .  ha l f - l i f e  determinat ion,    eat her Analys i s , .  o r  a comb~na- . . 

. . . . 
... . t i o n  of .these methods. When the  analyses have been accomplis.hed and t h e  :- .. .  

I : ! ' i den t i ty  of t h e  radionuclide has been es tab l i shed ,  t h e  a c t i v i t y  should.be , , , ..' 
. . . 'i determined i n  accordance with- t h e  ,previous , i n s t ruc t ions .  '. . '. . . 
I :  . . 
i -. . . . . I .  . 

( 2 )  If adequate control  o r  evaluat ion does-inot .depend on . . . . .  . . 

. . . .  

i den t i f i ca t ion  of t h e  radionuclidee,  en estimation of the :  a c t i v i t y  may b e .  . , .  . ' . ' ,  : 
. ?,, -- 

"' base& on t h e  radioisotopes l i s t e d '  i n  para 4b, above. 
. . ! . . . . . . 1 c ,  Wipe Counting - S i n g i e  Samples. Normally. wipes a r e  counted.  for . . . . . .  

I 
..: .. ... .  - i only one minute. each. This however i s  dependent upon t h e  MDA o f  t h e  sys t en  . . .  '-:: 

- for t h e  radionucl ide(s)  under consideration 'and t h e  cu r r en t  contamination , .. - 
I .  '. . . l e v e l s . .  It may , t h e r e f o r e ,  be ne 'cessary to  lengthen t h e  coun t ing t ime .on  

1 .  

1 / - occasion..in order ~~~o'~ob~a~n'~'.s~itablei~.counting . .:;..::; ...... . . .  . . . . . . . .  s t ' a t i s t i c s  (see  para 3 ) .  
P 

d ,  Ef f i c i en t  Dis t r ibut ion of Counting Time.. 
. a  

- .. . ..... . . (1) When t+e 'ac t iv i ty  of a sample i s  low o o ~ 9 a r e d  t o  t h e  , 

background c'ounting r a t e ,  it i s  advantageous t o  ca l cu l a t e  t he  most e f f i c i e n t  . d i s t r i bu t ion  of counting time between the  sample a c t i v i t y  and t h e  background 
a c t i v i t y  i n  order to ,  minimize the  'counting e r ro r .  

' . I  I 
1 .  
4 
I .  . (2) 1t' c& be shoim 'aha; Poi- a p a r t i c h l a r  t i m e  d i s t r ibp t . ion ,  

' th'e counting e r r o r  w i l l  be a t  a.minimum.- The time' d i s t r i b u t i o n  , is  calc'ulated . . . . . . . . .  as follows: ' . . . : . . .  L I. ' 
: . . - .  ' . .  ' ' .  , 

. . .  -. . _ 
. . . .  . . . . . .  . .'c. . . .  " 1  . , . . . . ., . . .  8 

. . .  . . . . : .  . . . . 
. . 

. - 
. . .  ! 

. . . . . .  
I , . . . . .  - ... . . ' 0  . /c. , I ,  . . .  . . .  . , . - 

. . .  

: . .  Tbisi 

'OD .- . : . .  . .  . .  
". . . 

Rb' .; . . . .  , . . 
. . 

. . . . . . . , . . .  . . . . 
I 

. . .  I . a _  

.. - , . ' .  . . a .  . . .  10 . 
' . 

. . . . a .  . , . : . 
' . .  . . 

. . , . . . \ 
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HSWP-QHP ' . . 12 Septcmbcr 1977 
.SOP Number 1-2 - . .  .- ... -. -- - - . - -. --- .- . ' .  . .. - . i,: . ,  . . . . . . . .  . i ; ..,, . . - .......... . . .  ..: ' .-. :' :..where T~+, Lengbh 6f  ~Sbrnpe. p l u s  Eackgrouid - -  . . . .  . . . . . . . .  . . . . . . . . . . . . :  . . .  . . . . .  . -!, '-. . . Count i n  Minutes . . .  . . .  . . . . .  .. I . ... . , . .Y , . . . . . .  . -. .. 0.. . . *  ... ; ,.., ....;. ......"!is.. : . . . .  - . .  ! .* .:I , . . . . . .  .. ........... : : :  ... I . .  Tb.. . . Length bf Background Count . in  Xinutes . 

. . .  . :. . . . 
" * ' .  . . . . . . .  . . . .  . ' : I  :. . : . .  , 

, . : . .,-. . '.. . . .  . . . . . . .  . i  
;: :.%+= = Gross Counting Rate 'of - Sample plus  . . 

. .  : 4 . . . 
. I . . .  . . . .  . . .  . . . . - . . - Background , . : . - . . - .  . 8 .  : ..' . . . . . . . . . . . .  . . . . .  . : .  . - 

. . . . . . . . .  . . . .  . , . . . . .  . . .  . . . ,  . . ' Rb . = Background Counting Rate  . . . . . . . . . . .  _. . .  . . . . . . . .  . . .  . . . .  . _ . .  . . ... . . .  . . -. . . --. . . . .  . . . ' 9 .  %L ' # 
... , . . . 

I .  
. - - .  . e.g. Supposa a sample has an a c t i v i t y  o f  4,000 cpm and:the . .  . '.. .- ibackground i s  40. cpm; then . . . . . - . . . 

i . This means t h a t  f o r  t h e  most e f f i c i e n t  d i s t r i bu t ion  o f  c o w t i n &  time with  - 

minimum counting error.for a given time, t h e  sample should be counted for 
b 

, cr t h e  i n t e r v a l  t h a t  i s  t e n  times t h a t  of t he  background de t eminn t ion .  . 
I 

. . . - . . . .  . . 6. .Calculat ion of  ~ c t i v i t y .  S e e  t h e  attached ~ $ e n d i x  A f o r  t h e  meth- ;: 
, . .- .... -. 1 .' ods &d unitsemploy'ed t o  ca lcu la te '  t h e  a c t i v i t y  of  sa;dpleg : analyzed by . the  : . 

. . . .  . . . . - Radiaact ivi ty  ' ~ n a l y s i s  Lq'boratory, Health Physics, WR~MC: ' ; -. . . . .I ; . . .  i. ' ...... . .  . . . . . 
1 1 :- . . 

' /j- '; r :-. :-• 7; ;- Sta t i s t i ce l .  Analysis of Environmental Data. I - I - .  .... ..._ . . . , . . 
. s.. All environmental sample d a t a  i s  subjected t o  s t m d a r d ' s t a t i s t i c a l  

. . I . .  . t e s t s  of  significance.  Chauvenet's Cr i te r ion  i s  u t i l i z e d  t o  establish t h e  
1 . . . .  . .acceptable deviation. .' 

. . 
. . . . . .' .. ' I .  . . . b. '. When t h e  observed'i-;tiation l e v e l  of t he  environxental  s a m ~ l e .  * ,  .: . . . . .  

. .  ... .. . .: exceeds the  b a s e  l i n e  environmental radia2;ion l e v e l  by more than  the sccep%aj '~e - -.. . .  - 2 .  deviation.a~l~est'ablished,by Chauvenet's Cr i te r ion ,  t h e  sample i s  held f o r  fur- . . 
. ., ther fevaluatf o n  and 'addit ionalg represen ta t ive  samples a r e  ob ta ined  f o r  ana lys i s  . . . . - . .  

. . 

1 . . .  I .  . . .  
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.!. i 1 .  b . .  

, . . .  . . .  . . L Net G-:-d AcLIu!lrY J- -J.. ' , , .  
I . .  . . . .  . . . . . .  . ;.. ' . . . . . . . _.I, . , : . '. . . . : .  . : .  . .  : , . . . . . .  . . . .  . . . . .  ' .-: 

. . , . . I  '. . . . . . . . . . . . .  
, ~ e ~ c r m I n a % $ n s  { M ,  ' ,  . . . . .  ... - . I . . .  . . ' I . .  - . .  . . .  I . ,  . . . . . . : .  . . .  . . . . .  . . . . . .  . . , .  . . 

., . . . . . . .  . . .  . . .  . . .  .... . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . . . . I  t . I  ... ...... :, . . . . . . . . . .  b LJos.tc. .Wo.l-,er-..;:... . . " . . . ..- ---.A: 
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HEALTH PHYSICS 
WALTER REED ARMY MEDICAL CENTER 

'Washington, D.C. 20012 

* 
IISW-YHF' SOP a 

Number 2-2 7 February 1977 

RADIOACTIVITY ANALYSIS LABORATORY 

1. Purpose. To e s t a b l i s h  gu ide l ines  f o r  t h e  r a d i o a c t i v i t y  a n a l y s i s  labora-, 
t o ry  (RIA Lab), Health Physics  (HP), Walter Reed Army Medical Center (WRAMC) , 
i n  order  t o  i n s u r e  t h e  o r d e r l y  and continuous opera t ion  of t h e  labora tory . .  

2. Mission. To' a s s i s t  t h e  Chief,  Nuclear Laboratory and Technical  Se rv ice  
Branch (Ch, NL&TS Br) ,  HP, WRAMC, i n  t h e  success fu l  f u l f i l l m e n t  of the  over- 
a l l  mission of t h e  Branch by providing t h e  necessary t echn ica l  a d  adminis- 

. t r a t i v e  a b i l i t y  t o  determine, t h e  i d e n t i t y  and q u a n t i t y  of ' r a d i o a c t i v i t y  i n  
environmental samples, wipe t e s t s ,  r e a c t o r  e f f l u e n t s ,  r e a c t o r  pool  water ,  
and other. s p e c i a l  ana lyses  a s  required.  - 

- 3. Rbutine Duties.  I 

r - - 
a. General. Routinely t h e  Ch, R/A Lab, w i l l  evaluateiand r e p o r t  sample 

analyses  d i r e c t l y  t o  t h e  r eques to r .  However, when analyses  i n d i c a t e  abnormal 
samples o r  contamination l e v e l s ,  he w i l l  consu l t  wi th  the  Ch, NL&TS B r ,  p r i o r  
t o  making a f i n a l  r e p o r t  t o  t h e  reques tor .  

b. Daily C a l i b r a t i o n  of Counting Equipment. A record of a l l  c a l i b r a t i o n s ,  
malfunctions and r e p a i r s  w i l l  b e  kept  on f i l e .  Ca l ib ra t ion  sources  and back- 
grounds w i l l  b e  counted d a i l y  on r o u t i n e l y  used equipment. A l l  r o u t i n e l y  
used equipment w i l l  normally be l e f t  i n  t h e  opera t ing  mode.to i n s u r e  i ts  sta- 
b i l i t y  and r e l i a b i l i t y .  

(1) NS 4096 Channel Analyzer. See manufacturer 's l i t e r a t u r e  f o r  . - 

opera t ing  i n s t r u c t i o n s .  

(a) The i n t e g r a l  gamma e f f i c i e n c i e s  f o r  r o u t i n e  geometrics are 
a r r i v e d  a t  from t h e  137-Cesium po in t  source e f f i c i e n c y  us ing an empi r i ca l ly  
determined c o r r e l a t i o n  f a c t o r .  

(b) ~ n e r g y  c a l i b r a t i o n  - 0-2 MEV f u l l  range. 

- (c) Performance check. 
I 

(2) Beclanan Liquid S c i n t i l l a t i o n  System. s e e  manufacturer 's  l i t e r a -  
t u r e  f*;' ope ra t ing  i n s t r u c t i o n s .  

* This SOP supersedes HP SOP Number 2-2, 1 0  June 1974. , .- 
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(a) This  instrument i s  normally c a l i b r a t e d  by running a set of 
3 

i quenched s tandards  and p l o t t i n g  the  c a l c u l a t e d  e f f i c i e n c i e s  a g a i n s t  t h e  
; *  

: automatic quench c o r r e c t i o n  (AQC) f a c t o r ,  ( the decimal v a l u e  fol lowing t h e  
on t h e  p r i n t o u t ) .  t 

i 
L 
i (b) Ef f i c i ency  f o r  each sample i s  determined by going t o  t h e  
, c a l i b r a t i o n  curve  f o r  t h a t  type  of sample and taking t h e  e f f i c i e n c y  a s ~ t h a t  

! point  where t h e  AQC f a c t o r  i n t e r c e p t s  - t h e  e f f i c i e n c y  curve.  

t 
i 
I (3) Beclman WIDEBETA 11, Beta Counting System. She l i t e r a t u r e  f o r  
? ope;ating i n s t r u c t i o n s .  
i 

j 
i (a) Net b e t a  e f f i c i e n c y  is  c a l i b r a t e d  from a 14-Carbon standard.  
1 , 

(b) ~ l p h a  e f f i c i e n c y  is ca lcu la ted  from a 210-Polonium standard.  

c . ' Per iod ic  c a l i b r a t i o n  ( ~ e t e r m i n e d  by Chief,  NL&TS Br) - 

i 1 (1) C H I  Squaqed (JIa) s t a t i s t i c a l  eva lua t ion  of each l a b o r a t o r y  
instrument i n  d a i l y  u s e  f o r  nuclear  counting purposes. ! I - 

i 
: (2) Determination of t h e  r e s o l u t i o n  of t h e  4x4" Sodium Iodide  crys- . 

t a l  and phototube assembly (4x4" NaI Xta l ) .  

1 
1 d. Voltage p l a t e a u s  and,k!& s t a t i s t i c a l  eva lua t ions  w i l l  b e  performed 

i a s  requi red ,  and af  ter equipment r e p a i r s  o r  component changes. 

f 
f 4. Laboratory Procedures and Work Load. 

! 

a. General. 

(1) For convenience, 1 0  minute counting times a r e  s p e c i f i e d  throygh- - 

ou t  these  procedures; however, i n  cases  where a low sample-to-background 
r , a t io  . e x i s t s  and a smal l  counting e r r o r  i s  necessary,  t h e  count ing  t ime w i l l  

' ge  extended t o  i n s u r e  s t a t i s t i c a l  v a l i d i t y  of t h e  radioassay.  

< 

(2) Abnormal a s  used i n  t h e s e  procedures i s  de f ined  as any sample 
17- exceeding t h e  r a d i a t i o n  p r o t e c t i o n  gu ide l ines  (RPG) and/or  contaminat ion  

l e v e l s  o r  t h a t  has a gamma spectrum wi th  a s t a t i s t i c a l l y  s i g n i f i c a n t  photo- 
peak(s) t h a t  has not  been previous ly  i d e n t i f i e d  and whose o r i g i n  has  n o t  
been explained t o  t h e  s a t i s f a c t i o n  of t h e  Chief ,  NL&TS, HP, WRAMC. 

I 
1 I 

I '  b. Daily Samples. 

f 
; (1) DORF pool Water 
.! * 
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(a) Action. Allow sample t o  decay f o r  approximately 24 hours  
a f t e r  c o l l e c t i o n  t o  a l low t h e  41-Argon t o  decay away, thus  e l imina t ing  i t s  

_ i n t e r f e r e n c e  i n  t h e  d e t e c t i o n  of low l e v e l s  of f i s s i o n  products .  

1 Do a 20-minute i n t e g r a l  gamma count on a M a r i n e l l i  
-- beaker f i l l e d  t o  3-l i ters  t o  e s t a b l i s h  the  background counting r a t e  of  t h e  

1- 4x4" NaI Xtal .  

2- Do a 20-minute i n t e g r a l  gamma count o f ' 2 5 0 0  t o  3000 m l  
. a l i q u o t  of t h e  sam';;le.. . , 

6 - 3 Save a l l  abnormal samples f o r  follow-up decay s tudy.  

(b) Ca lcu la t ions  - See HP SOP 1-2, Counting Procedures. . 
( c )  Follow-up - Next day. 

.? - - 
1 Do a 20-minute i n t e g r a l  gamma count o f ;  t h e  sample i f  - 

requi red  f o r .  decay purposes. 

2 I d e n t i f y  i so topes  p r e s e n t ,  i f  poss ib le .  - 
(d) Dispos i t ion  of Sample - Discard the  sayp le  t o  t h e  s e w e r  

af  ter t h e  a c t i v i t y  decays t o  approximately uCi/ml, paking t h e  appro- * 

p r i a t e  e n t r i e s  i n  t h e  Waste Disposal  Log. 

(2) A i r  P a r t i c u l a t e  Monitor - Reactor  A i r  Samples. 
a 

(a) Immediate Action 

1 Do a 10-minute i n t e g r a l  gamma count on t h e  4x4" NaI 
~ t a l ' w i t h  t h e  1f4"-lucite b e t a  absorber i n  p l a c e  t o  e s t a b l i s h  t h e  background 
counting r a t e .  

2 Do a 10-minute i n t e g r a l  gamma count  of each f i l t e r  a t  
l e a s t  f i v e  (5) hours af  ter  sample cut-off ( t o  a l low f o r  decay of shor t - l ived 
Radon components). . 

3 Save samples f o r  follow-up. - 
(b) Calcula t fons  - See HP SOP 1-2, Counting Procedures. 

I 

(c) Follow-up - Next day. , I 

1. .Do a 10-minute i n t e g r a l  gamma count on t h e  4x4" NaI 
Xta l  wi th  t h e  l / j i l l u c i t e  b e t a  absorber i n  p lace  t o  e s t a b l i s h  t h e  background 
counting r a t e .  
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/- . 2 Do a 10-minute i n t e g r a l  gamma count of each f i l t e r  a t  
l e a s t  24 hours a f t e r  sample cut-off ( to  a l low f o r  decay of long-lived Thoron 
components). 

3 save  Samples on ly  i n  c a s e s  where f u r t h e r  ana lyses  - 
L 

a r e  ind ica ted .  . 
(d) Dispos i t ion  of Samples 

I kou t ine  Samples - Discard t h e  samples - a f t e r  a n a l y s i s .  . - 
2 Abnormal Samples - Discard.  t h e  s a m p l e  on ly  a f t e r  com- 

p l e t i o n  of a n a l y s i s  i n  accordance w i t h  c u r r e n t  procedures;:' 
, 

(3) Wipes 

(a) Immediate Action - 

1 ' Beta .contamination suspected - 
- - a S e l e c t  a c a l i b r a t i o n  s tandard  i n  t h e  energy range  - 

of the  suspec t  i so tope  and determine t h e  counting e f f i c i e o c y  (See H.P SOP 1-2, 
Counting,Procedures, pa ra  4b). . . 

b S e t  t h e  wipes up f o r  WIDEBETA I1 system. I n i t i a t e  
lo-minute counts  on samples. 

c I f  contamination i s  noted on any wipe, remove i t  - 
from i t s  planchet ,  p l a c e  i t  i n  a paper envelope, and count i t  on t h e  4x4" 
NaI Xta l  t o  determine t h e  amount of gamma a c t i v i t y  p resen t  and i t s  i d e n t i t y  
i f  i t  is a gamma emitter. Wipes a r e  counted w i t h  t h e  3/4"x4" diameter  l ead  
s h i e l d  on top of t h e  wipe. - 

2 Gamma contamination suspected - Proceed a s  i n  c above. - 
3 Alp4a contamination suspected - Adjust t h e  counting 

mode t o  Alpha  ode-(WIDEBETA 11) .. 
(b) Calcula t ions  - See HP SOP 1-2, Counting Procedures. 

(c) Follow-up. Not i fy  t h e  r eques to r  by telephone of. any wipes 
found t o  be of g rea te r  a c t i v i t y  t h a n  t h e  contaminat,ion l e v e l ,  g i v i n g  t h e  
a c t i v i t y  ( i n  dpm) and i d e n t i t y  of t h e  contaminatind i so tope ,  i f  known. 
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(d)   is position of Sample 

1 Discard  a l l  noncontaminated wipes.  - .  

2 Hold t h e  contaminated wipes u n t i l  a r e p o r t  i s  made - 
t o  t h e  reques tor , .  t hen  d i s c a r d  them i n  accordance w i t h  c u r r e n t  procedures .  

(4) S p e c i a l  Samples - From t ime t o  t i m e ,  s p e c i a l  samples w i l l  b e  
r ece ived  f o r  eva lua t ion .  These w i l l  be  t r e a t e d  i n  accordance  w i t h  . 
HP SOP 1-2, Counting Procedures ,  and w i t h  t h e  p r i o r i t y  determined by t h e  ' 

Chief ,  NUTS B r ,  HP, WRAMC. 

c. Samples Co l l ec t ed  

(1) Reactor  E f f l u e n t  Water Samples ( c o l l e c t e d  as r e q u i r e d  f o r  
a n a l y s i s  p r i o r  t o  r e l e a s e  t o  t h e  u n r e s t r i c t e d  a r e a ) .  

(a) Immediate Act ion  
z 

1 Do a 10-minute i n t e g r a l  gamma coun t  in each sample. 
A M a r i n e l l i  beaker-with one p l a s t i c  bag i n s e r t e d  w i l l  be  =bunted f o r  1 0  
minutes  t o  e s t a b l i s h  t h e  background count ing  r a t e  on t h e  4x4" NaI X t a l .  
A background w i l l  b e  r e q u i r e d  f o r  each sample analyzed.. ; 

.?# 41 2 Do a 10-minute i n t e g r a l  gamma count  of t o t a l  sample 
minus one (1) l i t e r  ( f o r  r e d u c t i o n  i n  accordance w i t h  ANNE& A t o  t h i s  SOP, 
a n  e v a l u a t i o n  of t h e  remaining volume is  u s u a l l y  between. 1500 and 1800 ml) . 

3 Save a l l  abnormal samples. - 
4 Proceed w i t h  p r e p a r a t i o n  of  t h e  one  (1) l i ter  a l i q u o t  

of each  sample f o r a  n e t  g+ ,% a n a l y s i s  (see ANNEX A t o  t h i s  SOP). Counting 
- 

t i m e  should be  s u f f i c i e n t  t o  p rov ide  a  count ing  e r r o r  n o t  g r e a t e r  t han  25% 
a t  t h e  95% conf idence  l e v e l  when a s say ing  samples w i t h  a n  a c t i v i t y  g r e a t e r  
t han  1 x 1 0 ' ~  p C i / m l .  

(b) C a l c u l a t i o n s  - See HP SOP 1-2, Counting Procedures .  , 

(c) Follow-up. Abnormal samples w i l l  b e  analyzed i n  d e t a i l  
f o r  de t e rmina t ion  of t h e  h a l f - l i f e  and i d e n t i f i c a t i o n  of  t h e  n u c l i d e s  
p r e s e n t  . 

(d) D i s p o s i t i o n  of Samples. Discard  !o s e w e r  ( l i q u i d  samples)  
o r  non-burnable was te  ( s o l i d  samples) when a n a l y s i s  is  completed i n  accord-  
a n c e  w i t h  c u r r e n t  procedures .  

(2) Gas samples ( c o l l e c t e d  a s  r equ i r ed  by t h e  H e a l t h  P h y s i c s  O f f i c e r ,  
- 

WRAMC, o r  t h e  P h y s i c i s t  i n  Charge, DORF. - 
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(a) Immediate Act ion  

Do a 10-minute i n t e g r a l  gamma count of a n  empty - 
sample c o n t a i n e r  t o  e s t a b l i s h  t h e  background count ing  rate  on t h e  4x4" 
NaI X t a l  w i t h  t h e  114" l u c i t e  b e t a  a b s o r b e r ,  i n  p l ace .  

2 Perform a 10-minute i n t e g r a l  gamma coun t  on each  sample. - 
(b) C a l c u l a t i o n s  - See HP SOP 1-2,  Counting Procedures .  . 
(c) Follow-up. Abnormal samples w i l l  b e  ana lyzed  i n  d e t a i l  

f o r  i d e n t i f i c a t i o n  of a l l  n u c l f d e s  p re sen t .  = 

(d) D i s p o s i t i o n  of Samples. A s  most samples of t h i s  t y p e  w i l l  
be sho r t - l i ved ,  samples w i l l  b e  he ld  f o r  decay. 

(3) S o i l  Samples (Collected tw ice  a n n u a l l y ) .  

(a) I m e Q i a t e  Act ion  
- 

1 Do a 10-minute i n t e g r a l  gamma count o f ' a n  empty sample 
- 

con ta ine r  t o  e s t a b l i s h  t h e  background count ing  r a t e  on t h e  4x4" N a I  X t a l  
w i t h  t h e  114" l u c i t e  b e t a  absorber  i n  p lace .  

2 Perform a 10-minute i n t e g r a l  gamma coun t  on each  sample. - 
3 P r e p a r e  a n  X-Y p l o t  on each  sample. - -  

(b) C a l c u l a t i o n s  - See HP SOP 1-2, Counting Procedures .  

(c) ' Follow-up. Abnormal samples w i l l  be analyzed i n  d e t a i l  
f o r  de t e rmina t ion  6f t h e  h a l f - l i f e  and i d e n t i f i c a t i o n  of t h e  n u c l i d e s  . . - 

present .  

(d) D i s p o s i t i o n  of Samples. .Discard a l l  samples t o  was t e  
upon complet ion of ana lyses .  

(4) F l o r a  Samples - Grass Cut t ings  ( co l l ec t ed  a s  r e q u i r e d  by t h e  l 

Chief ,  NL&TS B r ,  HP, WRAMC). 

(a) Immediate Act ion 
/ 

1 Do a 10-minute i n t e g r a l  gamma background coun t  on t h e  
4x4" NaI X t a l  w i t h t h e  114" l u c i t e  b e t a  s h i e l d  i n  p lace .  

2 Do a 10-minute i n t e g r a l  gamma count  on each  sample. - 
- 

, 
6 

- 
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3 P r e p a r e  a n  X-Y p l o t  of each sample. - 
(b) C a l c u l a t i o n s  - HP SOP 1-2, Counting Procedures .  

(c) Follow-up. Abnormal samples w i l l  be  ana lyzed  i n  d e t a i l  
f o r  de t e rmina t ion  of t h e  h a l f - l i f e  and i d e n t i f i c a t i o n  of t h e  n u c l i d e s  
p r e s e n t  . 

(d) D i s p o s i t i o n  of Samples. Discard  a l l  samples  upon comple- 
t i o n  of ana lyses .  

(5) Snow Samples ( c o l l e c t e d  a s  r equ i r ed  by t h e  Ch ie f ,  NL&TS B r ,  HP, 
/- WRAMC). Thaw and t r e a t  a s  i n  p a r a  4 c ( l ) ,  above. 

8 

5. Radiochemistry.  The Chief ,  R/A Lab, w i l l ,  as r e q u i r e d  

a.  P repa re  c a l i b r a t i o n  s t a n d a r d s  f o r  u s e  i n  t h e  l a b q r a t o r y .  

b 

b. Perform necessary  rad iochemica l  s e p a r a t i o n s  us ing  a p p r o p r i a t e  tech- 
n i c a l  and l a b o r a t o r y  procedures  on  f i l e  a t  HI', WRAMC. - - . 

c.  Continuously e v a l u a t e  and improve t h e  l a b o r a t o r y  Eechniques i n  
keeping w i t h  t e c h n i c a l  advances made i n  t h e  f i e l d .  

6. Maintenance of Supp l i e s  and Equipment. The Chief ,  R/A Lab, w i l l  

a. Order chemicals  and l a b o r a t o r y  equipment needed th rough  HP Supply. 

b. Coordina te  equipment maintenance w i t h  t h e  HP Ins t rumen t  Shop. . 
A l l  r a d i a t i o n  d e t e c t i o n  in s t rumen t s  r e q u i r e  a q u a r t e r l y  main tenance  check. 

c. Perform t h e  fo l lowing  p r e v e n t i v e  maintenance: 

(1) Fume hood blowe'r s h a f t  - Grease as r equ i r ed .  

(2) A i r  compressor - Mainta in  o i l  l e v e l .  

(3)  Vacuum pump - Mainta in  o i l  l e v e l .  

( 4 )  Change fume 'hood p r e f i l t e r  a s  r equ i r ed .  

d.  Maintain inven to ry  ,of a s s igned  equipment. , f 
8 
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7. ~ e c o r d s .  The Chief ,  R/A Lab, w i l l  i n s u r e  t h a t  t h e  fo l lowing  r e c o r d s  a r e  
proper ly  maintained:  1 

I 

(1) Sample Data Log - A l l  incoming samples w i l l  b e  recorded  and 
ass igned  a number i n  sequence from t h i s  Log. A new s e r i e s  of numbers w i l l  b e  
s t a r t e d  a t  t h e  beginning of each ca l enda r  year .  I 

(2) Waste D i sposa l  Log - Record t h e  d i s c h a r g e  of l i q u i d  r a d i o a c t i v e  ' 
m a t e r i a l s  t o  t h e  sewer. . 

b. F i l e s  

(1) Reports  of S p e c i a l  Laboratory Analyses f o r  Re fe rence  - Pape r s  
on s p e c i f i c  p r o j e c t s  which w i l l  be u s e f u l  as r e f e r e n c e  s o u r c e s  w i l l  b e  kept .  

(2) Qua l i t y  Assurance Papers ,  d a i l y  check, c a l i b r a t i o n s ,  v o l t a g e  
p l a t eaus ,  maintenance r e p o r t s ,  e t c .  f o r  t h e  l a b o r a t o r y  c o u n t i n g  ins t rumenta-  
t i o n  w i l l  b e  kep t ,  

8 .  

(3)  Technica l  Data - Books and pape r s  p e r t a i n i n g  t o  l a b o r a t o r y  
ope ra t ions  and ass igned  equipment w i l l  be  kept .  

(4) Manufac turer ' s  Data - I n s t r u c t i o n a l  m a t e r i a l  on t h e  u s e  and 
m a i n t ~ % n c e  of  t h e  l a b o r a t o r y .  equipment ' w i l l  be  main ta ined .  

(5) Environmental Monitor ing Data 

(a) Folder  f o r  completed WRAMC Forms 708 (Heal th  P h y s i c s  
Survey Work Shee t )  f o r  Bldgs 188 and 149-A w i l l  b e  kep t  (COFF 1 y r ) .  

(b) Folder  f o r  S p e c i a l  Analyses (COFF 1 y r )  . 
(6) Main ta in ing  R e g i s t e r  - Data p e r t i n e n t  t o  t h e  l a b o r a t o r y  

'~ounting~instrumentation $hat  i s  n o t  s u i t a b l e  for" e n t r y  i n t o  t h e  Da i ly  
Performance Log w i l l  b e  kep t  and maintained a s  a permanent h i s t o r y  of t h e  
equipment. 

(7) C a l i b r a t i o n  Source Data Shee t s  - Radiochemical S t anda rds  - 
Data p e r t a i n i n g  t o  t h e  p r e p a r a t i o n  and u s e  of rad iochemica ls  w i l l  b e  k e p t  
bu t  w i l l  b e  c u t  o f f  when t h e  i s o t o p e  is  dep le t ed  o r l d i s c a r d e d .  

I 

. Chemical Inventory  - 311x5" Card F i l e .  Record r e c e i p t  and u s e  of 
chemical s t o r e s  t o  ma in t a in  a c o n s t a n t  inventory  of t h e s e  s u p p l i e s .  
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8. Reporcs. The Chief,  R/A ~ a b  w i l l  i n s u r e  t h a t  t h e  Reports  of Analysis  
(WRAMC Forms 70B) a r e  completed and forwarded t o  proper a u t h o r i t i e s  wi thout  
delay.  

a. Reports f o r  non-routine analyses will be prepared and forwarded as 
d i r e c t e d  by the  Chief,  N U T S  B r ,  HP, W i C .  

b. A sample number i s  ass igned t o  each sample and a p p r o p r i a t e  e n t r i e s  
a r e  made i n t o  t h e  Sample Data Log. This number w i l l  then accompany t h e  . . 
sample throughout i t s  e v a l u a t i o n  i n  the  l abora to ry .  The t i m e  and d a t e  of 
sample r e c e i p t  w i l l  be stamped on a l l  copies  of t h e  Form 708. 

. I 

CPT, MSC 
A s s t .  Heal th  Physics O f f i c e r  

a WRAMC 
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SAMPLE PREPARATION 
NET P 4-Q ACTIVITY I N  WATER 

I 

1. Purpose. The purpose of t h i s  ANNEX is  t o  p rov ide  a  s t a n d a r d  method 
f o r  t h e  p r e p a r a t i o n  of water  samples r ece ived  a t  t h e  RIA Lab, HPO,  WRAMC, 1 
f o r  ~ e t @  -t Q r a d i ~ a n a l ~ s i s .  1 

2. R e s p o n s i b i l i t v .  The Chief ,  R/A Lab, w i l l  i n s u r e  t h a t  a l l  samples a r e  . I 
processed f o r  a n a l y s i s  w i thou t  de l ay  and provide  a r e p o r t  of t h i s  a n a l y s i s  * i 

a s  q u i c k l y  a s  ' p o s s i b l e  t o  t h e  r e q u e s t o r .  

3. wate r  Samples - N e t  B-t QAna lys i s  Requested. 

a .  A g i t a t e  t h e  sample and decan t  a one (1) l i t e r  a l i q u o t  from t h e  t o t a l  I 

volume of t h e  sample r ece ived .  I 
I 

- 
b. F i l t e r  t h i s  a l i q u o t  th rough a  s t r i p  of FINE q u a l i t y  f i l t e r  paper  I 

on t h e  "FILTER-FUGE" f i l t e r i n g  appa ra tus ;  r e p e a t  a s  neces sa ry  t o  o b t a i n  a 1 
c l e a r  l i q u i d .  - - 

c .  C a r e f u l l y  remove t h e  f i l t e r  paper s t r i p ( s ) ,  p l a c e  them i n t o  a  por- I 

1 
c e l a i n  c r u c i b l e  and a l l o w  t o  dry .  , 

I 

d .  C a r e f u l l y  pour  t h e  c l e a n  f i l t r a t e  i n t o  a c l e a r  w a t e r  c o n c e n t r a t o r  
l i g h t l y  greased  w i t h  DOW-CORNING I1 s i l i c o n  compound. Remove t h e  paper  
t a b  from t h e  p l anche t  i n  t h e  bottom of t h e  concen t r a to r  b e f o r e  adding  t h e  
sample. , 

e. Adjus t  t h e  VARIAC f o r  85 v o l t s ,  p l a c e  t h e  swi t ch  on t h e  ON p o s i t i o n  
I 

and l e a v e  u n t i l  t h e  sample i s  evaporated.  
- 

f .  When t h e  sample i s  d r i e d  and coo l ,  remove t h e  p l a n c h e t  from t h e  
concen t r a to r  and p l a c e  i t  i n  a 2"x 114" w a l l  s t a i n l e s s  s t e e l  p l anche t .  I 

I 

g. P l a c e  t h e  c r u c i b l e  w i t h  t h e  f i l t e r  s t r i p ( s )  i n  t h e  fume hood, sat- 
u r a t e  t h e  paper  s t r i p  ( s )  w i t h  ACETONE, and IGNITE it (them). ~ i ~ e a t  a s  
necessary  t o  completely reduce  t h e  paper s t r i p ( s )  t o  a n  ash .  

h. ' u s i n g  sma l l  amount$ of N i t r i c  Acid and de ionized  wa te r ,  q u a n t i t a -  - 
t i v e l y  t r a n s f e r  t h e  a s h  t o  t h e  p l anche t  ( f ,  above) and d r y  under  a  h e a t  lamp 
o r  on a h o t  p l a t e .  f 

I I' 

I. When t h e  sample i s  d r i e d  and coo l ,  i t  i s  ready f o r  coun t ing  on t h e  
Beckman WIDEBETAJI count ing  system. 
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Washington, D.C. 20012 

HSWP -QHF' 
*MEMO Number 14 

28 February 1978 

GAS CHROMATOGRAPH OPERATING PROCEDURES 

1. PURPOSE. To ou t l ine  rou t ine  and emergency operating procedures f o r  
use wi th  chromatography detectors  equipped with radioact ive  sources. 

2. SCOPE. This MEMO applies t o  a l l  persons occupying t h e  a r ea  designated 
f o r  use of gas chromatograph detectors .  

3. RESPONSIBILITIES. 

a. The gas chromatograph detector  s h a l l  be  used only by, o r  under 
t h e  supervis ion of t h e  Pr incipal  User. The Pr inc ipa l  User is  responsible 
f o r  : 

. - 

(1) Con t ro l ,  s a f e  operation and s ecu r i t y  of t h e  gas chromatograph 
uni t .  

- 

( 2 )  Training se lec ted  individuals  i n  i t s  s a f e  use and operation i n  
accordance with t he  procedures out l ined herein .  

(3) Insur ing t h a t  WRAMC Regulation 40-10 and o ther  pe r t i nen t  docu- 
ments are ava i lab le  a t  .a l l  times and a re  complied with. 

(4) Promptly report ing any accident t ha t  could r e s u l t  i n  an' unsafe 
condit ion t o  t h e  WRAMC Health Physics Off icer  (427-5107). 

b. WRAMC Health Physics is responsible fo r :  

(1) Conducting rout ine  rad ia t ion  pro tec t ion  surveys, pe r iod ic  i n -  
spect ions  and leak t e s t s .  

(2) Providing personnel dosimetry f o r  a l l  personnel as needed. 

(3) Providing rout ine  bioassay s tud i e s  as  needed. 

(4) I n s t ruc t i ng  operating personnel i n  t he  Health Physics aspects 
of gas chromatography. 

c. Individual  operators a re  responsible fo r :  

(1) Operating t he  un i t  i n  a s a f e  manner a t  a l l  times. 

*This MEMO supersedes HP MEMO Nuhber 14, Gas Chromatograph Operating 9 38 28 
Procedures, d td  10 Jurie 1974. 
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(2) Being f ami l i a r  with the  contents of these  ins t ruc t ions ,  WRAMC 
Regulation 40-10, and o ther  data as prescribed by t h e  Pr incipal  User. 

(3) Reporting a l l  accidents o r  abnormal operating condit ions t ha t  
could r e s u l t  i n  an unsafe condit ion o r  exposure of personnel promptly 
t o  t h e  Pr inc ipa l  User. 

EMERGENCY PROCEDURES . 
a. I n  t h e  event of an emergency, the  following individuals  w i l l  be 

no t i f i ed  a f t e r  tu rn ing  t h e  power t o '  the  instrument o f f .  

(1) ' The Pr inc ipa l  User. 

(2) Health Physics Officer,  WR4MC (427-5107). 

(3) charge of  Quarters o f  appropriate bu i ld ing(s ) .  

b .  I n  t h e  event o f -  FIRE i n  t h e  room, t h e  following w i l l  be done 
immediately: 

(1) Not i fy  t h e  WRAMC F i r e  Department (Main Section - 576-3317; Forest 
Glen Sect ion - 427-5317). 

I 

- (2) Notify the  Pr inc ipa l  User. 1 ! 
i 

(3) Notify t he  Health Physics Off icer ,  WRAMC (427-5107) .' 1 
(4) Not i fy  t he  Charge of Quarters of appropr ia te  bu i ld ing(s ) .  I 

- 
(5) The sen io r  individual  a t  t he  s i t e  should c l e a r  t h e  a r e a  of per-  

sonnel and attempt t o  t u r n  o f f  t he  power t o  t h e  instrument. 

c. Power Fai lure .  I n  t h e  event of a power f a i l u r e ,  no danger ex i s t s .  

5 .  GAS CHROMATOGRAPH DETECTORS. Some of t h e  de tec tors  p r e sen t l y  used a t  
WRAMC employ t h e  use of a radioact ive  source as a supply o f  e lec t rons  t o  
e f f ec t  t h e  de tec t ion  of gasses according t o  t h e i r  molecular weights and 
holdup times . 

a. Tr i t ium Foi l .  Tri t ium i s  usual ly  bound t o  a copper o r  s t a i n l e s s  
s t e e l  f o i l  a s  t i tanium t r i t i d e .  The binding agent may begin t o  break 
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PROCEDURES FOR RECEIVING RADIOACTIVE MATERIAL SHIPMENTS DURING NON-DUTY HOURS 

1. GENERAL: 

Cer ta in  shipments of r ad ioac t ive  m a t e r i a l s  must b e  t e s t e d  f o r  radioac- 

, t i v e  contamination wi th in  a spec i f i ed  t i m e  of t h e i r  r e c e i p t  by the  l i censee .  
This SOP desc r ibes  procedures t o  accomplish t h i s  t o  s a t i s f y  requirements 
of 1 0  CFR 20.205. 

2. RESPONSIBILITIES: 
-- _ _ _ .  

a. The M i l i t a r y  Po l i ce ,  FGS, w i l l  r e c e i v e  a l l  r a d i o a c t i v e  mate r i a l  
shipments f o r  WRAMC during non-duty hours. M i l i t a r y  P o l i c e  r e s p o n s i b i l i t i e s  - 

- and procedures a r e  spec i f i ed  i n  Appendix A t o  t h i s  SOP. 
/- 

b. The RAMT Coordinator on c a l l  w i l l  monitor shipments received by - - - 

t h e  M i l i t a r y  P o l i c e  during non-duty hours. The RAMT Coordinator 's  responsi- 
b i l i t i e s  a r e  ou t l ined  i n  t h e  folldwing paragraphs. 

3. SHIPMENT MONITORING : 

a.  The RAMTCO w i l l  c a l l  t h e  FGS M i l i t a r y  P o l i c e  (427-5348/5107) a t  
l e a s t  ,every e ighteenahours  during non-duty hours and o b t a i n  a l i s t  of 
i so topes  received during t h a t  period. The fol lowing 'shipments a r e  no t  re- 
quired t o  be  checked f o r  contamination: 

(1) Unlabeled packages which do not  spec i fy  i so tope  and a c t i v i t y .  

(2) Packages containing no more than t h e  exempt q u a n t i t i e s  shown 
i n  t h e  f o l l i n g  t a b l e :  

TABLE OF EXEMPT QUANTITIES 

EXEMPT . . 
I Quanti ty Limit ' 

Transport Group* ( I n  m i l l i c u r i e s )  
I 
I 

I 0.01 
I1 0.1 

I11 1.0 
I V  1 .0  
v 1 . 0 .  

V I  1 . 0  
V I I  25,000.0 

* The t r a n s p o r t  group may b e  determined from Appendix B t o  t h i s  SOP. 

This SOP Supersedes SOP 4-2, dated 1 0  March 1975. 
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. ' ( 3 )  Packages -containing no more than 1 0  m C i  of r ad ioac t ive  
m a t e r i a l  cons i s t ing  s o l e l y  of 3-H, 14-C, 35-S o r  125-1. 

\ 
\ 

(5) Packages containing only radionucl ides  w i t h  hd l f - l ives  
of l e s s  than 30 days and a t o t a l  a c t i v i t y  of 100 m C i  o r  less. These radio- 
nuc l ides  a r e  indicated  by an "x: i n  Appendix B. 

i 
b. Should any of t h e  packages not s p e c i f i c a l l y  exempfed by pa ra  3a,  

above, con ta in  3-H, 51-Cr, 125-1, c a l l  t h e  person assigned t o  tHe Radio- 
i so topes  Analysis Laboratory o r  the  NCOIC,  NL&TS Branch. 

c. . A l l  o the r  packages w i l l  be processed b y  t h e  RAMTCO a s  follows:. 
' 

.- 

(1) Obtain paper towel smear (ava i l ab le  a t  Bldg 149-A) from t h e  - 
sur face  of each package t o  be processed. B e  c a r e f u l  t o  smear t h e  e n t i r e  
package surface ,  i d e n t i f y  each smear and avoid c r o s s  contamination. 

- 

(2) Replace a l l  packages i n  t h e  r e f r i g e r a t o r .  
- 

I 

(3) Take a one minute count on t h e  smears on t h e  p ropor t iona l  
counter  i n  Room 9, Bldg 188. 

(4) C a l l  t h e  NCOIC,  NL&TS, o r  any NCO o r  O f f i c e r  assigned t o  
I 

I Health Physics' i f  any smeak y i e l d s  1000 g ross  counts per  minute. 

i Smears y i e l d i n g  l e s s  than 1000 gross  counts pe r  minute r e q u i r e  no ac t ion.  

i 2 Appendices 
A - MP r e s p o n s i b i l i t i e s  

I & procedures ' ~ e a l t h  Physics O f f i c e r  
B - Radioactive   ate rial i 

I Transport Groupings 
3 
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. . 
APPENDIX A 

RECEIPT OF RADIOACTIVE MATERIAL SHIPMENTS BY MILITARY 
POLICE DURING NON-DUTY HOURS 

1. F e d e r a l  l aw  (10 CFR 20.205) r e q u i r e s  t h a t  a c e r t a i n  ca t egory  of radio-  . 
a c t i v e  material shipments b e  monitored w i t h i n  e i g h t e e n  (18) hour s  of re- 
c e i p t .  To meet t h i s  requirement ,  i t  i s  reques ted  t h a t  r a d i o a c t i v e  m a t e r i a l  
shipments  r ece ived  by M i l i t a r y  P o l i c e  du r ing  non-duty h o u r s  be  processed  a s  
f o l l o w s  : . . 

a.  . MP pe r sonne l  r e c e i v i n g  shipments w i l l  a n n o t a t e  t h e  sh ipp ing  r e c e i p t  
w i t h  h i s / h e r  name, t ime and d a t e  de l ive red .  

- 

b. R e c e i p t s  w i l l  b e  maintained a t  t h e  FGS MP S t a t i o n  u n t i l  picked up 
by H e a l t h  Phys i c s  on  a weekly b a s i s .  

- - 

c.  The m a t e r i a l  w i l l  b e  p laced  i n  t h e  marked r e f r i g e r a t o r  i n  t h e  Radio- 
ac t - ive  M a t e r i a l  S to rage  Bunker, Bldg 149A, FGS. 

. '  2. The formal  Log Book used i n  t h e  p a s t  w i l l  b e  d i scon t inued .  

3. The ~ e a l t h  Phys ics  W C O  (RAMTCO) w i l l  c a l l  as r e q u i r e d  t o  de te rmine  
i f  shipments  have been r ece ived  t h a t  r e q u i r e  monitoring.' The MP w i l l  r e l a y  
r eques t ed  d a t a  from t h e  shipping '  documents ( rece ip ts ) ' .  

4. Ques t ions  should b e  r e f e r r e d  t o  t h e  Rad ioac t ive  Material Cont ro l  O f f i c e  
(Mr. Emmett J. Cross ley  o r  SFC Robert L. Black, 427-5161/5107). 
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APPENDIX B 

RADIOACTIVE MATERIAL TRANSPORT GROWINGS 
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APPENDIX B (RADIOACTIVE MATERIAL TRANSPORT GROUPINGS) c o n t i n u e d  
SOP Number  4-2 , i 31 O c t o b e r  1977 . ' 

. . 
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down and allow l i b e r a t i o n  o f  tritium at temperatures as low as 150' C. 
The gas chromatograph u n i t s  should have a b u i l t  i n  thermocouple t o  shut 
t he  u n i t  off  a t  2 2 0 ~ ~  s ince  t h e  tritium would probably be e n t i r e l y  
evolved a t  t h i s  temperature. 

(1) Vented Detectors.  Some of t h e  de tec tors  a r e  equipped with e x i t  
po r t s  f o r  venting p o t e n t i a l l y  contaminated gases. These de tec tors  while 
i n  use should be vented t o  a s i nk  under running water o r  i n t o  an operating 
Health Physics approved fume hood. 

(2) Non-Vented Detectors. These de tec tors  have no provis ions  f o r  
control  of p o t e n t i a l l y  contaminated exhaust gases and should be used i n  
an operating Health Physics approved fume hood. The gases i n  these  de- 
t e c t o r s  a r e  forced through a rubber leak s e a l  a t  t h e  end of  t h e  cylinder. 
These de tec tor  cy l inder  caps become highly contaminated on t h e  ins ide  su r -  - 
face  and s h a l l  not  be displaced from t h e i r  cy l inders  without Health Phy- 
s i c s  inspect ion and approval. 

- b. 2 2 6 ~ a ,  21 Opb, 9 0 ~ r  and 6 3 ~ i  containing de tec tors .  Temperatures 
below 5000C a r e  not  s u f f i c i e n t  t o  break down t h e  binding of these  meta l l i c  
i sotopes  t o  t h e  de t ec to r  f o i l s .  Therefore moderately high temperatures 
a re  not  a considerat ion i n  t h e i r  operation. These sources may, however, 
be pa r t i a l l y . exposed  when dismantling t he  de t ec to r  un i t ;  accordingly de- 
t e c t o r  u n i t s  s h a l l  not  be dismantled without Heal th  Physics approval. 

7, ,c 
Health Physics Off ice r  
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._-- .   umber 2-5 

HEALTH PHYSICS CALIBRATION RANGE 

- -  1. Purpose. 
0 

- .  C - 
a. To i n s u r e  t h e  s a f e  opera t ion and c o n t r o l  of t h e  Health phy$ics 

c a l i b r a t i o n  Range by de lega t ing  r e s p o n s i b i l i t i e s  t o  s p e c i f i c  s e c t i o n s  a t  
Health Physics,  WRAMC. 

b. To o u t l i n e  t h e  r o u t i n e  and emergency procedures t o  be followed by 
Health Physics personnel  a t  the-alibration range. -- -- _ 

5 

2. Scope. This  SOP p e r t a i n s  t o  a l l  personnel  en te r ing  t h e  Health Physics 
Instrument Repair and Ca l ib ra t ion  F a c i l i t y .  

---_ 
3. R e s p o n s i b i l i t i e s  .' 

a. The Chief ,  NL&TS Branch, HP, WRAMC, i s  respons ib le  f o r :  

(1) Control ,  s a f e  operat ipn,  and s e c u r i t y  of t h e  c a l i b r a t i o n  
range. 

('2) Ensuring t h a t  t h e  range is  used only f o r  t h o s e  purposes 
approved by WRAMC Radioisotope Committee, and t h e  HPO. 

(3) Ensuring t h a t  authoriaed persons a r e  f a m i l i a r  wi th  c a l i -  
b r a t i n g  sources.  - 

(4 )  Ensuring t h a t  t h i s  SOP, WR 40-10, and any o t h e r  p e r t i n e n t  
I n s t r u c t i o n s  a r e  posted i n  t h e  HP Instrument Repair and 
C a l i b r a t i o n  F a c i l i t y .  - 

- 
(5) Ensuring a  personnel dosimetry program, t o  inc lude  a t  l e a s t  

one whole body f i l m  badge and one w r i s t  f i l m  badge, f o r  a l l  
persons who use  t h e  c a l i b r a t i o n  range i s  i n  e f f e c t .  .' 

( 6 )  Ensuring t h a t  t h e  Heal th  Physics c a l i b r a t i o n  range w i l l  be 
used only by, o r  under t h e  supervis ion of t h o s e ' i n d i v i d u a l s  
s o  designated by t h e  WRAMC Heal th  Physics Off icer .  

b. The Chief ,  R&S Branch, HP, WRAMC, i s  responsible  f o r :  

(1) Ensuring t h a t  l eak  t e s t  of t h e  sources and r o u t i n e  r a d i a t i o n  - 
p r o t e c t i o n  surveys a r e  made i n  t h e  HP Instrument Repair and - - 

I C a l i b r a t i o n  F a c i l i t y .  

93823 
*This SOP supersedes SOP Number 2-5, 19  December 1972 

~3~ -,(,/ f i  
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-- - 

(2) Maintaining t h e  WRAMC Authorizat ion f o r  t h e  Health Physics 
Instrument Repair and Ca l ib ra t ion  F a c i l i t y ' s  use of r a d i o a c t i v e  
mate r i a l s .  

' (3) I n i t i a t i n g  a l l  correspondence r e p o r t s  w i t h  USAEC concerning , 
t h e  l i c e n s e  governing instrument s e c t i o n  sources  o r  t h e i r  u s e  
on t h e  c a l i b r a t i o n  range. 

I 
(4) Ca l ib ra t ion  of 137-Cs Range. 

c.  Authorized opera to r s  of t h e  c a l i b r a t i o n  range are responsible  f o r :  I 

(1) Using t h e  c a l i b r a t i o n  range i n  t h e  s a f e s t  manner a t  a l l  t i m e s .  

(2) Knowing and understanding t h e  contents  of WR 40-10, t h i s  SOP,. 
and any o the r  p e r t i n e n t  r egu la t ions  prescr ibed by t h e  Health 
Physics Off icer .  

(3) . Securing a l l  sources  when not  i n  use. 

/ P  (4) Immediately r e p o r t i n g  any accident ,  malfunction,  o r  o the r  
unplanned occurrence t o  t h e  Health Physics Of f ice r  ( ~ 5 1 0 1  o r  - - 

X5161) . 
4. Operating Procedures. 

b a. Before us ing t h e  c a l i b r a t i o n  range, n o t e  t h e  reading of t h e  Area 
Monitor loca ted  i n  t h e  c e n t e r  of t h e  range. I f  i t  reads  1 m ~ / h r  o r  more, 

. 
immediately n o t i f y  HPO (X5107). 

b. I n s u r e  t h a t  t h e  f a i l  s a f e  system i s  opera t ional .  Se t  mechanical 
timer t o  no longer than 30 minutes, . 

c. While working on t h e  c a l i b r a t i o n  range con t inua l ly  monitor t h e  rad i -  
- 

a t i o n  f i e l d  w i t h  a Victoreen Model 808 B Area'Monitor, o r  equivalent .  

d. A l l  personnel  w i l l  wear a wrist and a pr whole body f i l m  badge 
a s  we l l  a s  a se l f - reading pocket dosimeter when working around o r  wi th  th& 
c a l i b r a t i o n  range. 

e. When us ing t h e  137-Cs I r r a d i a t o r ,  a t  l e a s t  one opera tor  and one 
o the r  i n d i v i d u a l  must be present .  Extreme cau t ion  w i l l  be  observed- t o  
avoid unnecessary personnel  exposure from t h e  primary beam. 

. . 
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I 

5. Emergency Procedures. 

a. I n  the  event of f i r e  the  following persons s h a l l  be n o t i f i e d  and 
t h e  fol lowing a c t i o n  taken: 

(1) F i r e  Department, Fores t  Glen (X5317) 

(2) Health Physics Of f ice r  (X5107) 

(3) The sen io r  ind iv idua l  w i l l  c l e a r  . a l l  o the r  persons from t h e  
a r e a ,  at tempt t o  secure  t h e  sources ,  and a t tempt  t o  ext in-  
guish  t h e  f i r e  i f  p r a c t i c a l .  I 

b. I n  t h e  event  of a power f a i l u r e  secure  a l l  sources.  

6. S p e c i a l -  Operating Conditions. ' 

a. Following a f i r e  o r  o the r  inc ident ,  t h e  c a l i b r a t i o n  range w i l l  n o t  
, b e  used u n t i l  a  r a d i a t i o n  survey has  been conducted by Heal th  Physics. 
i - 

b. Under No circumstances s h a l l  explos ives  or  flammable m a t e r i a l s  b e  
i r r a d i a t e d .  

- - 
c. Under No circumstances s h a l l  t h e  c a l i b r a t i o n  range be  used f o r  

purposes o the r  than c a l i b r a t i o n  of WRAMC Instruments 'without  t h e  p r i o r  
w r i t t e n  consent-of  t h e  HPO, WRAMC. 

/ r  d.  After  duty  hours, t h e  c a l i b r a t i o n  sources w i l l  b e  locked, t h e  c a l i -  
b r a t i o n  room w i l l  be locked and both s e t s  of keys w i l l  b e  kep t  i n  t h e  key 
cab ine t  i n  Room 2, Bldg 188, Fores t  Glen Section. 

7. Reference. WRAMC Regulat ions 40-10. 
I I 

1 

b . 
- 

.i 

{ 
MSC - - - 

1 
I WRAMC 
I 

--_ _ 



NUCLEAR MEDICINE SERVICE 
DEPARTMENT OF RADIOLOGY 

WALTER REED ARMY MEDICAL CENTER 

* Technical  Procedure 
Number NM-1 

3 January 1978 

TECHNICAL PROCEDURE FOR ASSAY OF 99'-Mo CONTAMINATION OF 99m-Tc 

1. PURPOSE: Th i s  t e c h n i c a l  procedure p r o v i d e s  a method f o r  t h e  de te rmina t ion  
of  99-Mo con ten t  and t h e  c a l i b r a t i o n  of 99m-Tc f o r  human use .  

2. INSTRUMENTATION: The thy ro id  uptake system c o n s i s t i n g  of 2" x 2" sodium 
iod ide  ( t h )  c r y s t a l  probe and a s c i n t i l l a t i o n  spectrometer  w i l l  b e  used f o r  
al l  measurements. 

3. QUALITY CONTROL: Routine p r a c t i c e  h a s  been e s t a b l i s h e d  f o r  d a i l y  checks  of 
vo l t age  c a l i b r a t i o n ,  l i n e a r i t y ,  e f f i c i e n c y  and background. 

. . 

4 .  MATERIALS: The l e a d  "pig" l abe l ed  "For u s e  i n  determining 99-Mo contami- 
na t ion  in'99m-Tc" should be used. Th i s  p i g  h a s  s i d e  wa l l  s h i e l d i n g  of 2 .5 c m  
of lead .  The 137-Cs s t anda rd  source  c a l i b r a t e d  as 113.7 mic rocu r i e s  of 
99-Molybdenum i s  used as a s tandard .  - - 

5.. PROCEDURE: 

a. Step 81: Se t  spec t rometer  s e t t i n g s  f o r  99-Mo. 

Gain: 8. 
Base: 600'. 
Window: 200. 

b. S tep  #2: P l a c e  a s s a y  p i g  beneath the thy ro id  probe  a t  a d i s t a n c e  
5 cm from t h e  f a c e  of t h e  c o l l i m a t o r  w i t h  t h e  c e n t e r  of t h e  a s s a y  p i g  
a l igned  w i t h  t h e  c e n t e r  o f  t h e  co l l ima to r .  

c. Step #3: Take 5 s e r i a l  counts  of 2  minutes  each  and average.  Enter  
i n  a s say  l o g  as 2 minutes  background count.  

d. Step #4:  P l a c e  t h e  c o l l e c t i n g  v i a l  con ta in ing  t h e  t o t a l  99m-Tc 
e l u a t e  (a t  least 25 m i l l i c u r i e s )  i n  t h e  a s s a y  p ig .  P o s i t i o n  as f o r  Step i12. 

e. Step #5: Take 5 serial  counts  of 2 minutes  each  and average.  En te r  
i n  a s s a y  l o g  as 2 minutes  99-Mo counts .  

f .  Step #6: Remove c o l l e c t i n g  v i a l  and r e p l a c e  w i t h  137-Cs s tandard.  
Co l l ec t  5  s e r i a l  counts  and average. Enter  i n  a s say  l o g  as 2 minute s t anda rd  
counts  . 

g. Step il7 (Calcula t ions)  : A x B x 6.3 
99-Mo A c t i v i t y  = 

C - 
D 

/; .6 . ,: $ .-,f..r.,,..!',s.e. This  ,TP supersedes  TP NM-1, sub j  as above, d t d  2 Dec 73. *... e 



~ e c h n i c a l  Procedure . 1 January 1978 
Number NM-1 (Technical Procedure f o r  Assay of 99-Mo Contamination of 99m-Tc) 

Where : A = ne t  cp2m of 9%-Tc sample. 
B = a c t i v i t y  of 137-Cs sample i n  microcuries. 
C = ne t  cp2m of 137-Cs standard. 
6.3  = conversion £ + = t o r  137-Cs a c t i v i t y  t o  equivalent  99-Mo 

ac t i v i t y .  
D = number of m i l l i cu r i e s  of 9%-Tc i n  c o l l e c t i n g  v i a l .  

If t h e  assay reveals  more than 1 microcurie of 99-Mo i n  1 m i l l i c u r i e  of 
9%-Tc, o r  more than 5 microcuries of 99-Mo per dose, t h e  mate r ia l  w i l l  - NOT 
be given t o  humans. 

h.. Step li8 (99m-Tc Assay): The assay f o r  99m-Tc w i l l  be done i n  
t he  mediac dose ca l i b r a to r  s e t  f o r  99m-Tc. Total  a c t i v i t y  w i l l  be noted and 
entered with volume i n  t h e  Radiopharinaceutfcal RP Log. 

ROBERT J ,  CORCORAN 
MAJOR, MC 
Chief, Nuclear 'Medicine Service 



'NUCLEAR MEDICINE SERVICE 
DEPARTMENT OF RADIOLOGY 

FIALTER REED ARMP MEDICAL CENTER 

*Technical Procedure 3 January  1978 
Number NM-2 

RAD IOPHARMACEUTICAL TESTING AND QUALITY. CONTROL 

1. PURPOSE: To e s t a b l i s h  gene ra l  procedures  f o r  t h e  r o u t i n e  t e s t i n g  of 
rad iopharmaceut ica ls  a t  Walter Reed Army Medical Center .  

2. Radiopharmaceut icals  manuf i c t u r e d  o r  compounded f o r  human u s e  w i l l  be 
prepared  under t h e  s u p e r v i s i o n  of t h e  Chief,  Nuclear  Medicine Serv ice .  
Control  numbers w i l l  b e  ass igned  t o  e a c h  b a t c h  produced and q u a l i t y  c o n t r o l  
r e c o r d s  and a p p r o p r i a t e  c o n t r o l  samples w i l l  b e  maintained.  

3. Stock s o l u t i o n s  used  i n  compounding rad iopharmaceut ica ls  are prepared 
i n  t h e  I .V.  S e c t i o n  o f  the h o s p i t a l  pharmacy u s i n g  pyrogen t e s t e d  chemicals ,  
s t e r i l i z e d  by membrane f i l t r a t i o n ,  gas  o r  au toc l av ing  and t e s t e d  f o r  
py rogen ic i ty  and s t e r i l i t y  by U.S.P. methods. S tocks  are i d e n t i f i e d  by 
l o t  numbers and a r e  shown by l o t ,  when used f o r  compounding i n  t h e  rad io-  - 

pharmacy l o g  book. 

4. T e s t i n g  f o r  a s say ,  i d e n t i t y ,  q u a l i t y  and p u r i t y  w i l l  be  accomplished - - 
p r i o r  t o  p a t i e n t  admin i s t r a t i on .  When p o s s i b l e ,  s t e r i l i t y  and py rogen ic i ty  
t e s t i n g  of p a r e n t e r a l l y  adminis te red  products  w i l l  be accomplished p r i o r  t o  
a d m i n i s t r a t i o n  t o  humans. I f  p r i o r  t e s t i n g  f o r  s t e r i l i t y  and py rogen ic i ty  
i s  n o t  p o s s i b l e  because  of s h o r t  h a l f - l i f e ,  t e s t i n g  w i l l  b e  accomplished 
a f t e r  admin i s t r a t i on .  Upon p r e s e n t a t i o n  of a s t a t emen t  s igned  by  t h e  
admin i s t e r ing  p h y s i c i a n  a t t e s t i n g  t h a t  a medical  emergency e x i s t s ,  w i th  
t h e  concurrence o f  t h e  Chief ,  Nuclear Medicine Se rv i ce ,  a rad iopharmaceut ica l  
normally t e s t e d  f o r  s t e r i l i t y  and py rogen ic i ty  may be adminis te red  p r i o r  
t o  such t e s t i n g .  

5. Not less than  s i x  t r i a l  ba t ches  of new rad iopharmaceut ica l  p roduc t s  o r  
new methods of p roduc t ion  w i l l  be  completely t e s t e d  p r i o r  t o  a d m i n i s t r a t i o n  - 

t o  human s . 
6. Radiopharmaceut icals  f o r  o r a l  a d m i n i s t r a t i o n  w i l l  be r o u t i n e l y  o r  
p e r i o d i c a l l y  t e s t e d  f o r  s t e r i l i t y  and py rogen ic i ty  when deemed a p p r o p r i a t e  
by Chief ,  Nuclear Medicine Serv ice .  

7. The United S t a t e s  Pharmacopoeia (USP) p re sc r ibed  method of  s t e r i l i t y  
and py rogen ic i ty  t e s t i n g  w i l l  be  used. 

8. Tes t ing  f o r  a s s a y ,  i d e n t i t y ,  q u a l i t y  and p u r i t y  of a rad iopharmaceut ica l  
when n o t  p r e s c r i b e d  by t h e  USP w i l l  be i n  keeping wi th  b e s t  p r a c t i c e s .  Th i s  
m a y  inc lude ,  b u t  i s  n o t  l i m i t e d  t o  pH, c l a r i t y ,  odor, volume, s p e c i f i c  
a c t i v i t y ,  chemical  a n a l y s i s ,  pharmacological e f f e c t i v e n e s s ,  l i q u i d  
s c i n t i l l a t i o n  count ing ,  gamma spectroscopy,  4 p i  b e t a  counting,  dose  c a l i -  
b r a t i o n  by f r e e  a i r  i o n i z a t i o n  chamber technique,  and t o t a l '  dose i n t e g r a t i o n .  - 

*This Technica l  Procedure  supersedes  TP Number NM-2, s u b j e c t  as above, d t d  
'30 May 1974. 



Technical Procedure . 3 January 1978 
Number NM-2 (Radiopharmaceutical Testing and Quality Control) 

9. Products containing radioisotope labelled ("tagged") compounds will be 
tested by radiochromatography to determine the location of the radioisotope 
and percent bonding. 

10. Test producers for individual radiopharmaceuticals will be included in 
the protocols submitted to the WRAMC Radioisotope Committee for approval. 

11. The following radiopharmaceuticals are compounded in the Radiopharmacy 
Section of the Nuclear Medicine Service, WRAMC: 

a. Technetium-99m Sulfur Colloid. 

b. Technetium-99m Macroaggregated Albumin. 

c, Technetium-99m Human Serum Albumin. 

d, Technet ium-99m ~ieth~lenetriaminepentaacetic Acid. 

e. Technetium-99m Polyphosphate. 

MAJOR, MC 
Chief, Nuclear Medicine Service 



NUCLEAR MEDICINE SERVICE 
DEPARTMENT OF RADIOLOGY 

WALTER REED ARMY MEDICAL CENTER 

Technica l  Procedure 
Number NM-4 

3 January 1978 

TECHNICAL PROCEDURE FOR DOSE CALIBRATION 

1 PURPOSE: Th i s  t e c h n i c a l  procedure d e s c r i b e s  t h e  methodology f o r  
p repa r ing  and c a l c u l a t i n g  t h e  dosage f o r  radiopharmaceut icals .  

2. MATERIAL HANDLING: A l l  v i a l s  con ta in ing  r a d i o a c t i v e  m a t e r i a l s  used 
i n  t h e  manufactur ing of rad iopharmaceut ica ls  w i l l  b e  p laced  i n  l e a d  pigs .  

3. PERSONNEL HANDLING: Personnel  handlfng r a d i o a c t i v e  m a t e r i a l s  w i l l  
wear d i s p o s a b l e  p l a s t i c  g loves ,  mist flllm badge and a whole body f i l m  badge. 

4. CALCULATING ACTIVITY: The procedure f o ~  c a l c u l a t i n g  t h e  e l u t e d  f r ac -  
t i o n  of 99m-Techitium i s  desc r i6ed  fn Techn ica l  Procedure NM-1. The 99m- - 
Technitium used i n  compounding rad iopharmaceut ica ls  w i l l  be  f i r s t  measured 
i n  the Mediac Dose C a l i b r a t o r  set a t  99m-Tc X 10. Immediately fo l lowing  
compounding t h e  f i n i s h e d  product  w f l l  a g a i n  b e  assayed i n  t h e  dose  c a l i b r a t o r .  - 
The rad iopharmacis t  w i l l  t h e n  c a l c u l a t e  the s p e c i f i c  a c t i v i t y  and n o t e  i n  - 

t h e  RP l o g  t h e  a c t i v i t y  p e r  m i l l i l i t e r  and t h e  t i m e  of assay.  I 

5. INDIVIDUAL DOSES: The t echno log i s t  p r e p a r i n g  i n d i v i d u a l  doses  w i l l  
f i r s t  n o t e  t h e  rad iopharmaceut ica l  t o  b e  used and the a c t i v i t y  p r e s c r i b e d  , 
on t h e  p a t i e n t  p r e s c r i p t i o n  card. He w f l l  t hen  u s e  t h e  dosage r eco rd  
p o r t i o n  o f  t h e  p r e s c r i p t i o n  ca rd  t o  a r i t h m e t i c a l l y  c a l c u l a t e  t h e  amount c 

r equ i r ed  i n  m i l l i l i t e r s .  A f t e r  drawing up the d e s i r e d  amount, h e  w i l l  
p l a c e  t h e  s y r i n g e  i n  t h e  Mediac Dose C a l i b r a t o r  set a t  the r e q u i r e d  
s e t t i n g .  The r ead ing  should b e  wi th in  p l u s  o r  minus 2% of t h e  c a l c u l a t e d  
dose. 

- 
6. QUALITY CONTROL: The 'Mediac Dose C a l i b r a t o r  w i l l  be c a l i b r a t e d  d a i l y  I 

u s ing  tfie 226-Radium Source on the 226-Ra s e t t i n g .  The n e t  r ead ing ,  g r o s s  
minus background, should be  1 6  1. 10%. I f  the v a l u e  f o r  this source  i s  
o u t s i d e  the 10% range,  a serviceman should be n o t i f i e d  t o  r e c a l i b r a t e  t h e  

1 

ins t rument .  

ROBERT J. VORCORAN 
MAJOR, MC 

! 

Chief ,  Nuclear Medicine S e r v i c e  

1 

This  Technica l  Procedure supersedes  TP NM-4, s u b j e c t  as above, d t d  3 1  May 1974. 
i 



NUCLEAR MEDICINE SERVICE 
DEPARTMENT OF RADIOLOGY 

WALTER REED ARMY MEDICAL CENTER 

Technical Procedure 3 JANUARY 1978 
Number -NM3 

1. PURPOSE: The purpose of t h i s  technical  procedure i s  t o  show the placement 
of shielding within the ho t  l a b  t o  provide adequate rad ia t ion  protection. 

2. INVENTORY AND STORAGE MODUU3: This module consis ts  of twelve drawers f o r  
storage of individual radiopharmaceuticals. Each drawer i s  lead l ined w i t h  
% inch lead i n  f r o n t  and % inch i n  the  sides and bottom and % inch on top. 
A p l a s t i c  i n s e r t  i s  i n  each drawer f o r  ease of cleaning and decontamination, 
i f  needed. Each drawer i s  label led with the name of the appropriate radio- 
pharmaceutical. 

3. GENERATOR AND STORAGE MODULE: 'Ihis module consis ts  of four lead l ined 
compartments. The l in ing  i s  3/4 inch thick i n  f ron t  and % inch on the s ides  
and bottoms. The tops a r e  4 inch thick.  The upper l e f t  hand drawer i s  f o r  
generator storage wfth the  generator f o r  emergency use, immediately placed 
under the  s l id ing  top en t ry  po r t  f o r  easy access. The remaining drawers may 
be used f o r  storage of  decaying outdated generators. 

4. WASTE DISPOSAL AND STORING MODULE: There are two of these modules and they 
are intended s t r i c t l y  f o r  use as waste disposal areas. A l l  in jec tab le  materials, 
i.e. syringes, needles, l iqu ids ,  e t c ,  used i n  the preparation and administration 
of radioact ive mater ia ls  w i l l  be placed i n  the ports  located on top of the 
modules. Each day, the  upper most drawer w i l l  be replaced by a new drawer and 
the old drawer placed i n  i t ' s  posit ion.  A l l  drawers wi19 be emptied weekly 
and placed i n  a container marked "radioactive waste" and held i n  t h e  l e f t  s i d e  
of the module pending pick-up by Health Physics personnel. 

5. DOSE PREPARATION AREA: This a r a c o n s i s t s  of inch lead shields  mounted 
i n  t racks  with mirrors fo r  observing dose preparations. This arrangement w i l l  
reduce radiat ion t o  the  u se r ' s  eyes and body. 

6. IODINATION HOOD: This hood located within the ill fume hood i s  t o  be used 
for  handling of a l l  open iodinated products. The hood cons is t s  of carbon 
absorbers t o  remove oxidized iodine from the work area. 

7. QUALITY CONTROL: To ensure adequate radiat ion protection,  readings from 
a model E-120 geiger counter should not exceed 1 mr/hr a t  the face of the  shield-  
ing i n  a l l  areas.  

8. MONITORING: WRAMC Health Physics personnel w i l l  make periodic checks t o  
ensure compliance with appropriate regulations. 

ROBERT J. C~RCORAN 
MAJ MC 
CHIEF, NUCLEAR MEDICINE SVC. 

This TP supersedes TP NM-3, subj as  above, dtd 30 May 74. 
Gx>>.r(5' 



NUCLEAR MEDICINE SERVICE 
DEPARTNENT OF 'RADIOLOGY 

WALTER REED ARMY MEDICAL CENTER 

Technica l  Procedure 
Number NM-4 

3 January 1978 

TECHNICAL PROCEDURE FOR DOSE CALIBRATION 

1 PURPOSE: This  t e c h n i c a l  procedure  desc r ibes  the methodology f o r  
p repa r ing  and c a l c u l a t i n g  the dosage f o r  radiopharmaceut i c a l s .  

2. MATERIAT., EANDLTNG: A l l  v i a l s  conta in ing  r a d i o a c t i v e  m a t e r i a l s  used 
i n  t h e  manufacturing of radfopharmaceut icals  w i l l  b e  p l aced  i n  l e a d  p igs .  

3 .  PERSONNEL-HANDLING: Personnel  handl ing r a d i o a c t i v e  m a t e r i a l s  w i l l  
wear d i sposab le  p l a s t i c  g loves ,  w r f s t  f f l m  badge and a whole body f i l m  badge. 

4, CALCULATING ACTIVITY: The procedure f o r  c a l c u l a t i n g  t h e  e l u t e d  f r ac -  
t i o n  of 99m-Technitium i s  desc r ibed  fn Technical  Procedure NM-1. The 99m- 
Technitium used i n  compounding radiopharmaceut icals  w i l l  b e  f i r s t  measured' 
i n  the Mediac Dose C a l i b r a t o r  set a t  99m-Tc X 10. Immediately fo l lowing  
compounding t h e  f i n i s h e d  product  w f l l  aga in  b e  assayed i n  t h e  dose c a l i b r a t o r .  
The r a d i o p h a m a c i s t  w i l l  t hen  c a l c u l a t e  t h e  s p e c i f i c  a c t i v i t y  and n o t e  i n  
t h e  RP l o g  t h e  a c t i v i t y  p e r  m i l l i l i t e r  a n d , t h e  t i m e  of assay.  

5. INDIVIDUAL DOSES: The t echno log i s t  p repar ing  i n d i v i d u a l  doses w i l l  
f i r s t  n o t e  t h e  radiopharmaceut ical  t o  b e  used and the a c t i v i t y  p re sc r ibed  
on t h e  p a t i e n t  p r e s c r i p t i o n  card. He w f 1 1  then  u s e  t h e  dosage record  
p o r t i o n  of t h e  p r e s c r i p t i o n  card  t o  a r i t h m e t i c a l l y  c a l c u l a t e  t h e  amount 
r e q u i r e d  i n  m i l l i l i t e r s .  A f t e r  drawing up the d e s i r e d  amount, he  w i l l  
p l a c e  the s y r i n g e  i n  t h e  Mediac Dose C a l i b r a t o r  set a t  the requ i r ed  
s e t t i n g .  The reading  should b e  wi th in  p l u s  o r  minus 2% of t h e  c a l c u l a t e d  
dose. 

6 .  QUALITY CONTROL: The Mediac Dose C a l i b r a t o r  w i l l  be c a l i b r a t e d  d a i l y  
u s ing  the 226-Radium Source on the 226-Ra s e t t i n g .  The n e t  reading ,  g ros s  
minus background, should be  1 6  + 10%. If the va lue  f o r  this source  i s  

. o u t s i d e  the 10% range, a s e r v i c ~ m a n  should be n o t i f i e d  t o  r e c a l i b r a t e  t h e  
ins t rument .  , 

ROBERT J. ~ORCORAB 
.MAJOR, MC 
Chief,  Nuclear Medicine Se rv i ce  

This  Technica l  Procedure supersedes  TP NM-4, sub jec t  a s  above, d t d  3 1  May 1974. 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 1 

NOV 8 1978 

iJlEMORANDUM FOR FILE : Walter Reed Army Medi cal Center 
Docket No. 30-1317 
License No. 08-01738-02 

FROM : Edwin D. Flack, Division of FFrdSI, IE I I 

SUBJECT : INQUIRY FROM A PRIVATE CITIZEN REGARDING RADIATION j 
FROM WALTER REED ANNEX IN FOREST GLEN,  MARYLAND I 

I 

I 

As s t a t ed  i n  the  enclosed memorandum from G.  Kerr t o  L .  Higginbotham 
dated October 2,, 1978 the  Office of S ta te  Programs received a cal l  from 
a Mr.t a private c i t i zen ,  on September 26, 1978 expressing 
concern over ppszible radiation from Walter Reed Annex i n  Forest Glen, 
Maryland. Mr. main concern was i n  regard to  a building tha t  
could be seen from h i s  present business location. L. Bolling -of the 
Office of S ta te  Programs contacted E. *.Jlack of IE. E .  Flack and 
L.  H i g g i  nbotham, t h e n  t a l  ked with Mr. ', =regarding his concerns 
and promised him t h a t  IE would look ip to  hi'; concerns and ca l l  him back 
within the  next couple of days. Mr. 7 )concerns a re  s t a t ed  in the 
attached October 2,  1978 memorandum. - -= . 

On September 29, 1978 E. Flack and L. Higginbotham v i s i t ed  Walter Reed 
Annex and talked w i t h  Colonel Quil  len, the o f f i ce r  in charge of health 
physics a t  Walter Reed. I t  was determined t h a t  the building o f  concern 
was a building which housed a dismantled research reactor which had 
been shut down f o r  a couple of years. Colonel Quillen and his s t a f f  
stated t h a t  environmental sampling and radiation surveys were s t i l l  
being done routinely i n  and around the building and t h a t  no unusual 
incidence had occurred recently o r  i n  the past. 

After meeting w i t h  Colonel-Qui-llen and h i s  s t a f f ,  E. Flack and L. 
Higginbotham v i s i t e d  Mr. - , i n  order t o  discuss and answer h5s 
questions. I t  was determinedkduring t h i s  v i s i t  t ha t  Mr. ' ~ m a i  n 
,concerns regarding the  radiation from Walter Reed were re1:ted To his 
planned purchase of the property-immedi a te ly  i n  back of the dismantled 
research reactor building. Mr.C jstated tha t  i f  he bought this 
property, he pl9nned t o  build a new building fo r  his o f f i ce  supply 
business . Mr. Jwas to ld  t h a t  WRC routinely inspected Walter Reed; 
t h a t  a rout inehnsp&tion would be done w i t h i n  the next couple of 
months; and tha t  the  r e su l t s  of t h a t  inspection would be sent  t o  h im.  

CONTACT: E. D. Flack 
49-28188 - 

.- 
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~r .'! .',appeared t o  be s a t i s f i e d  w i t h  IE's actipn. Region I I 

(J. ~innernzn) was contacted and asked t o  send Mr.f a copy of the 
next inspection correspondence. - -i 

-~L&- I 

Edwin D. Flack 
Division of  Fuel Fac i l i t i e s  and 

Materi a1 s Safety Inspection 
Office of Inspection and Enforcement 

cc: W .  Kerr, SP 
J .  Kinneman, RI / - 
L. Higginbotharn 

- - 
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STJPPLErnNT D 

RADIATION PROTECTION PROGRAM 

- WRAMC Regulation 40-10 
Health Physics Regulations 



WRAMC REGULATION 40-10 

HEALTH PHVS CS REGULAT 

WALTER REED ARMY MEDICAL CENTER 
WASH INGTQN D.C., 20012 



DEPARTMlTNT*OF %THE ARMY. . - 
HEADQUARTERS WALTE~ REED qRMY MEDICAL CENTER 

. 

Washington, D. C. 20012 

WRAMC Regulation 17 June 1974 
NO. 40-10 - 
change 1 

s \ 

Medical Service ' 

a HEALTH PHXS'ICS REGULATION8 - 

. f 
3 '  

WR 40-10, 15  ~ u n e '  1973, i s  changed a s  follows: I 

I - - O/ Page 3 para  G, change t o  read aa follows: ~ k r s o n n e l  ReliabilJty - Program. 
.- 

I ' i  a/ Page 4 ,  para  L,  change t o  read as follows: Accountability and Inventdry of 
Radioactive Material  and Machines Which Produce Ionizing Radiation. 

- 

36 Page A-1,  para  3a, l i n e  5 ,  change t o  read a s  follows: nuclear mater ia l  and . 

source material .  
I - .- - -  - 

4. Qage B75, para  27, charige word "occupant1' t o  read: user. 
I 

> 

'j. d p a g e  D-1, para  3; -change t o  read: Definit ions and ~ e k i r e r n e n t s  f o r .  Controlled 
- - -  >, .i*?.&?? , L '. Areas. . 

- 6.&age D-1, para  3a(2) ,  de l e t e  paragraph. 

/Page 5-2, para  3c(2) (b) ,  ghdge , . to  read: in, accordance L i th  10CFR20.203 and 
- 2 9 ~ ~ ~ 1 9 1 0 . 9 6 .  - - - 

/---- 

- - -  
--_^C_^L_J - - - -_-. . - . . -- - - ---- - - -- - 

v 8. Page D-3, para  3 d ( l )  ,. delete :  fro?'parti 3-le, AR 38'5-30. 

,, 9. Page 0-3, para 3 e ( i ) ,  de le te :  used f o r  hist ,ological  s ta ining.  . 
, . I 

0 Page D-3, para  3e( 3) , dele te  l a s t  sentence of paragraph.. 
i 

/11. Page E-1, para  2c, de le te  paragraph. 1, 

J12. Page E-2, para  3e, change word "~iodosimetric" t o  read: Bioassay. 
I 

413, Page E-2, para 3e( 3) , chan$e t o  read: ~ r e a t h  analysis. 

'14. Page E-2, para  3e, add paragraph: ( 5 )  ~ e c a d  analysis. 
3 .  I - 

- 1 8 b 
- - , 
I 



- 
4 5 .  ' Page E-2, para  ba, change word " ~ e s t r i c t e d " ,  t o  read: Controlled. 

v16 .  Page E-2, para  be, dele te  words: o r  replace.  

C 17. Page 1-3, para  5e,  add paragraph: (3) Radioisotope Users Course. 
0 

V 18. Page 1-3, para  5h, -? change word " ~ a d i o i s o t g ~ e ~ ' .  t o  read: Nuclear ' ~ e d i c i n e .  

9 .  Page K-1,  para  2c,  change l a s t  sentence t o  read: USAEC Licenses a r e  issued 
for  byproduct mater ia l ,  source mater ia l  and spec i a l  nuclear mater ia l .  - - - 

( 20. Page L-1 , change subject  t o  read : ANNEX L ' ( A C C O U N T A B I ~ ~  ED INVEXTORY OF 
RADIOACTIVE MATERIAL AND MACHINES WHICH PRODUCE I O N I Z I N G  RADIATION). 

2 Page L-1, pa ra  l a ,  dele te  the  words: l a s e r s  and microwave equipment. 

d 2 .  Page 'L-1, para  2d, dele te  the  words: l a s e r s  and microwave equipment. 
- - .. 

L/ 23.. Page L-2, para  3a, de le te  the  words : l a s e r ,  microwave=, or.  ' -  . 

- - V 2 4 .  Page L-2, para  3b, change "DA Form 8-235 (pharmacy, Drug and Narcotic Stock 
~ e c o r d ) "  tci'read: DA Form 3862 (control led Substances Stock ~ e c o r d )  . - 

r( 
- I 25. Page M-2, para  3b(5) ,  halete pmagraph and subs t i tu te :  W i l l  d isplay DA Label 

135 on dashboard. - 
- d 2 6 ,  Page M-4, para  4 ,  add following paragraphs: (g) AR 700-52, ( h )  49 CFR, - 

---- and ( i )  10 CFR; 
/ 

-- - 
-L---.LI_ _ _ ___, _ * -  -- - -. , . - - - - - . - - - - - - -- . - - 

L/ 27. Page N-2, para  3 = ( 8 ) ,  change t h e  words "picked up by" t o  read: delivered to .  

d 2 8 .  Page P-1, para  ?a,  de le te  t he  words: and w i l l  prdvide a wr i t t en  report  
of the  survey t o  t h e  Pr inc ipa l  user; a , 

V 29. Page R-1,  para  2e ,' change. t h e  words "30 m ~ / "  t o  read: 8 m C i .  

J 3 0 .  Page R-11,  para  2a, change the  word'"estimiked" t o  read: evaluated. 
I 
I 

c/ 31. Page R-15, para  6b(2),  de le te  the  words : ~f 5 m ~ / h r .  

-32. Page R-15, para  6 ~ ( 2 ) ,  change the  words " ia. 2 mR/hr or less"  t o  read: - - -  

indicates  a ''no r e s t r i c t i o n "  l e v e l  of ac t i v i t y .  

V 33. Page R-16, para  7 a ( l ) ,  change the  words "30 'mi l l i cu~ies"  t o  read:. 8 m i l l i -  
cur ies .  

4 .  Page X-1, para  2b(&),  add the fo l l o i i ng  sentence: Contact Health ~ h ~ s i b s  
, 

immediately if any shipment appears t o  have been damaged. - 
. . I - - 

- -- 

2 
I i 

-- 
I 
1 .  

. I 
I - 
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35. Remove o ld  pages &d i n s e r t  -new pages a s  ind ica ted  below: 

REMOVE PAGES (15 June 1973) . . INSERT PAGES (17 June 1974) 
/ ----- - . - - - - - -  --. - -- 

c-1, C-2, C-3 / C-1, C-2, C-3 fl 

El, G2, .G-3, E 4  / G-1, G+2 ' 
I 

J-1, 5-2 ' J-1, 5-2. ' 
I /  K - 5 ,  K-6 ' K-5, K-6 

I .  4 

r 
Q-1, Q-2s Q-3, Q-4.9 8-5, Q-6, f Q-1, Q-2 , Q-3s Q-4 , Q-5 

- 

Q-7, Q-8 > .  

R-13, R-14 / R-13, R-14 " t 

- - 

U-3 " U-3 i, 
I 

W-1, W-2, W-3, W-4, W-5,. W-6, < w-1, wla,  w-3, w-4, w-5, w-6, / 
W-7, W-8 W-7, W-8 

I 
- 

I i 
36. File  t h i s  change in  front of th'e publication for reference 

FOR THE COMMANDER: 
I 
I 
! .  

5 t 
4 

------- \&& . ,  I 

'FRED C. BRAND 
. - - - - - - - . LTC, MSC :, 

Adjutant' 
. I 

1 .  DISTRIBUTION: 200 copies . , 
. . 

. I 

Special (HPO) . . L - .  
1 '  

_ , r  . 
' I  . . - .  

Y .  
I '  . 

- I .  I i 
I 

I 
I 

" . .  . . 
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DEPARTMENT OF THE ARMY 
HEADQUARTERS WALTER REED ARMY MEDICAL CENTER 

Washington, D , C  . 20012 

WRAMC Regulation 
NO. 40-10 

15 June 1973 

. . 

Medical Service 
. , 

HEALTH PHYSICS REGULATIONS 
, . 

. . 

. , Paragraph . . . . . . . .  . . . . . . .  Purpose . ; . . o . . . o . o  1 
. . . . . .  . . a * .  . . . . . . . . . . . . . . . . .  Scope ; .: 2 

Implementation. . . . . . . . . . . . . . . . . . . . . . .  3 
. . . . . . . . . . . . . .  Organization Of These Regulations 4 

i 

Def in i t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
. . .  Annexes (See pages 3 - 5) 

1. PURPOSE. These Regulations: - 

a. Implement t h e  app l i cab le  laws, regulat ions ' ,  condit ions and re-  
, p s t r i c t i o n s  under ,which rad ioac t ive  ma te r i a l s  and X-ray, microwave, . o r  

l a s e r  radiat ion-producing devices a r e  used, 

b Promulgate the  r u l e s ,  d i r e c t i o n ,  and guidance of the  WRAMC Radio- - 

i so tope  Committee i n  t h e  proper and s a f e  handling of r ad ioac t ive  mater ia l  
and equipment which produces X-ray, microwave, o r  l a s e r  r ad ia t ion .  

! 

c .  Control the production,  procurement, r e c e i p t ,  s torage ,  use ,  re-  
p a i r ,  t r a n s f e r  and d i sposa l  of r ad ioac t ive  ma te r i a l  and equipment which 
produce X-ray, l a s e r ,  o r  microwave rad ia t ion .  

d. Prescr ibe  the  r a d i a t i o n  p ro tec t ion  program f o r  Walter Reed Army 
Medical Center.  

2. SCOPE. These Regulations apply t o  a l l  a c t i v i t i e s  and organizat ions 
using rad ioac t ive  ma te r i a l  and/or equipment which produce X-ray, l a s e r ,  I 

o r  microwave r a d i a t i o n  a t  Walter Reed Army Medical Center,  6825 16th 
S t r e e t ,  N.W. ,  Washington, DOC. 20012; Forest  Glen Annex, Walter Reed I 

Army Medical Center, Montgomery County, Mawland; medical u n i t s  of t he  
Departmental Medical A c t i v i t i e s ,  WRAMC (DMEDA); and USAMRIID, For t  De- 
t r i c k ,  Maryland. r 

I 
I 

I 

I 
, 

This Regulation supersedes WR 40-10 (30 J u l y  1969) with changes 1 6 2, - 
HR 40-40 (8 Mar 66) and HR 40-53 (29 J u l  65). , b- 

: -1 - 
8 

I 
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3 .  IMPLEMENTATION. The Health Physics Of f i ce r ,  WRAMC, i s  t h e  p r i n c i p a l  
s t a f f  o f f i c e r  r e spons ib le  f o r  t h e  implementation of  these  Regulations. 
Temporary minor exceptions t o  s p e c i f i c  provis ions  of these  Regulations 
may be granted on an ind iv idua l  b a s i s  by the  Health Physics O f f i c e r  pro- 
v id ing such exceptions do not  jeopardize r ad io log ica l  sa fe ty  o r  v i o l a t e  
law, r egu la t ion ,  the  condi t ions  of  USAEC Licenses o r  the  provis ions  of  
DA Authorizations t o  use  r ad ioac t ive  ma te r i a l s .  

4.  ORGANIZATION OF THESE REGULATIONS. To f a c i l i t a t e  the  use  and under- 
s tanding of these  Regulat ions,  t h e  contents  have been d iv ided i n t o  separ- 
a t e  annexes, each dea l ing  with a s p e c i f i c  top ic .  Therefore, it is  neces- 
s a r y  t o  consult  only t h e  annex deal ing  with t h e  s p e c i f i c  ma t t e r  i n  ques- 
t i o n  t o  f i n d  t h e  p e r t i n e n t  information.  

5. DEFINITIONS. A s  used i n  these  Regulations, the  following d e f i n i t i o n s  
aPP ly  : 

a. S h a l l ,  W i l l  i n f e r  a  s tandard;  condi t ion ,  o r  procedure which must -- 
be met i f  one i s  t o  be i n  compliance with t h i s  and o the r  Regulations. 

b .  May, Should, I s  Recommended i n f e r  a  s tandard ,  condit ion,  o r  pro- 
cedure from which one may d e v i a t e  f o r  good and s u f f i c i e n t  reason without . 

v i o l a t i n g  t h i s  o r  o t h e r  Regulations; Decisions t o  devia te  from t h e  accep- 
t e d  procedures i n  these  Regulations warrant t h e  ca re fu l  cons idera t ion  of  
t h e  Pr inc ipal  User o r  o the r  responsib le  ind iv idua l s  i n  a  supervisory  capa- 
c i t y .  

6 .  The proponent agency of t h i s  Regulation i s  t h e  Office of the  Comman- 
d e r  (MEDEC-YHP). Users a r e  i n v i t e d  t o  send comments and suggested i m -  
provements on DA Form 2028 (Recommended Changes t o  Publ ica t ions)  t o  CDR, 
WRAMC, ATTN: MEDEC-A, Washington, D.C. 20012. 

FOR THE COMMANDER: 

&Gr'f&L6( RED C. BRAND ' -' 

LTC, MSC 
A d j u t a n t  

DISTRIBUTION : 200 copies 
Specia l  (HPO) 
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ANNEXES 
t o  WR 40-10 (Health Physics Regulations) I 

I 

SECTION I - ADMINISTRATION 

A.  WRAMC Radioisotope Committee Authorizat ion t o  Use Radioactive Material  
c 

. APPENDIX 1; - WRAMC:-FL 0962(OT).,- Request fo r -Author i za t ion  t o  Use. Ra- 
d i o a c t i v e  Mater ia l  - Non-Human Use 

APPENDIX 2 .  WRAMC FL 0963(0T), Training and Experience of Users of 
Radioisotopes . 

APPENDIX 3. WRAMC FL 0964(0T), Request f o r  Authorizat ion t o  Use Ra- - 
d i o a c t i v e  Mater ia l  - Human Use 

! ,, 

APPENDIX 4. WRAMC FL 0965(0T), Training and Experience of Human Users - - 

APPENDIX 5, Non-Routine Medical Uses of Radioactive Mater ia l  

I B .  R e s p o n s i b i l i t i e s  of P r i n c i p a l  Users of Radioactive Mater ia l  

APPENDIX. Recommended Rules of  Laboratory Safe ty  f o r  Radiat ion workers 

C.  Role of WRAMC Health Physics 

D. Control  Measures and Pro tec t ion  Standards f o r  Radiat ion E X ~ O S U T ~  

E .  Personnel Monitoring 

F. Medical Evaluation o f e R a d i a t i o n  Workers 
?&?ESONNGC 

G .  4kmaT1 R e l i a b i l i t y  Program 

H. Pregnancy Surve i l l ance  Program 

I .  Tra in ing  and Experience of  Users of Radioisotopes and X-Ray Workers 
, .. ..'. .. . - .  . , , . 

J . References 
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SECTION I 1  - SUPPLY AND LOGISTICS 

K .  Receipt,  Transfer  and Shipment of Radioactive Material  
. . 

APPENDIX. Sample Purchase Request 

'e I L .  Accountability and Inventory of Radioactive Material  and Machines Which 
Produce 

. . - IONIL/&AJq ~ ~ / r 9 7 - 0 4 & .  

Transportat ion of Radioactive Materials  

APPENDIX 1. Emergency Procedu~es  t o  Follow on Vehicle Accident/Incident 

APPENDIX 2. DD Form 836, Special  Ins t ruct ions  for Motor Vehicle Drivers 

APPENDIX 3 .  DD Form 6 2 6 ,  Inspection Report 

Radioactive Waste 

APPENDIX. Waste Disposal Sink L i m i t s  

Leak Testing Sealed Sources 

SECTION 111 - SUPPORT OF ACTIVITIES 

P, Survey of Working   re as 
Q, Machine-Produced Radiation 

I 

APPENDIX 1. General Safety Precautions f o r  Laser Operations , + 

, , , I "  
r '  1 # . .- 

APPENDIX 2. General Safety Precautions f o r  Microwave Ovens 

R ,  Health Physics Aspects o f  Pa t i en t  Care 

APPENDIX 1. Health Physics Aspects 
apy Pa t ien t s  with Sealed Sources 

APPENDIX 2, Health Physics Aspects 
apy Pa t ien t s  with Non-Sealed Sources 

APPENDIX 3 .  Death - Health Physics 

APPENDIX 4 ,  Health Physics Aspects 

4 

of Nursing Care of Radiation Ther- 

of Nursing Care of Radiatfon Ther- 

Aspects 

o f  Surgery and Autopsy 
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I 

APPENDIX 5. Health Physics i n  t h e  Therapeutic Administration of Ra- ! 
d i o a c t i v e  Material  I 
S . Management of Radioactive and Contaminated Pa t i en t s  

T .  Health Physics Work Permits 

U.  Contamination Control and Decontamination Operations 

APPENDIX. Permissible Levels of  Radioactive Contamination 

V .  Health Physics Aspects of F i re  Fighting 

APPENDIX. Ins t ruc t ions  t o  Firemen 

SECTION I V  - EMERGENCY PROCEDURES 

W .  Radiological ~mergencies  

APPENDIX. Appendix C ,  10 CFR 20 

1 X .  Health Physics Support Af ter  Duty Hours I 
- 

APPENDIX 1. Health Physics Ins t ruc t ions  t o  Mi l i t a ry  Police 1 
I 
I 

APPENDIX 2 .  Ins t ruc t ions  t o  Duty Off icers  \ I 
APPENDIX 3 .  Ins t ruc t ions  t o  Health Physics Personnel 

t 

i 
APPENDIX 4. Ins t ruc t ions  t o  Pr incipal  Users 
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ANNEX A (AUTHORIZATION TO USE RADIOACTIVE MATERIAL) 
t o  WR 40-10 (Health Physics Regulations) 

I 

1. PURPOSE. The purpose of t h i s  ANNEX is  t o  desc r ibe  t h e  administra-  
t i v e  p o l i c i e s  and procedures r e l a t , ing  t o  t h e  use of r ad ioac t ive  mater- 
i a l .  

2 .  GENERAL. Walter Reed Army Medical Center has been issued var ious  
USAEC Licenses and DA Authorizat ions t o  permit the  r e c e i p t ,  possession,  
s to rage ,  use ,  t r a n s f e r ,  and d isposal  of r ad ioac t ive  ma te r i a l  wi th in  the  
i n s t a l l a t i o n .  No ind iv idua l  may be l icensed by the  AEC t o  use radio-  
i so topes  a t  WRAMC. Accordingly, the  possession and use  of r ad ioac t ive  
ma te r i a l s  by ind iv idua l s  a t  WRAMC i s  permit ted only when s p e c i f i c a l l y  . 
author ized  by t h e  WRAMC Radioisotope Committee. 

3 .  DEFINITIONS. 

a .  US Atomic Energy Commission License. A l i cense  issued t o  WRAMC 
which permits  t h e  r e c e i p t ,  possession,  s to rage ,  u t i l i z a t i o n ,  t r a n s f e r ,  
and d i sposa l  of  c e r t a i n  r ad ioac t ive  ma te r i a l  a t  WRAMC subjec t  t o  speci-  
f i c  condit ions.  USAEC Licenses a r e  i ssued f o r  byproduct m a t e r i a l ,  spec- 
i a l  nuclear  material- SOYRE& mqm-,=,~c 

C-r 
b.  Department of t h e  Army Authorizat ions.  An au thor iza t ion  issued 

by Department of the  Army t o  WRAMC which permits  t h e  r e c e i p t ,  possession,  
s torage ,  u t i l i z a t i o n ,  t r a n s f e r ,  and d i sposa l  of  na tura l ly-occurr ing  and 
accelerator-produced rad ioac t ive  mater ia l  a t  WRAMC. 

c. WRAMC Radioisotope Authorizat ion.  An au thor iza t ion  i s sued  by 
t h e  W M C  Radioisotope Committee t o  an individual  wi th in  t h e  a u t h o r i t y  
of t h e  USAEC License and DA Authorization held by WRAMC t o  r ece ive ,  
possess,  s t o r e ,  use ,  t r a n s f e r ,  and dispose of  r ad ioac t ive  ma te r i a l .  
WRAMC Radioisotope Authorizat ions a r e  sub jec t  t o  t h e  condit ions of  the  
USAEC Licenses,. t h e  Code of Federal Regulations, Department of Army 
Regulat ions,  and these  WRAMC Health Physics Regulations. 

d. Human Use of r a d i o a c t i v e  mater ia ls  r e f e r s  t o  t h e  d iagnos t i c  
o r  the rapeu t i c  app l i ca t ion  of radioact ive  ma te r i a l  t o  a  human being.  

e.  Non-human Use of r ad ioac t ive  ma te r i a l s  r e f e r s  t o  those app l i -  
ca t ions  i n  which rad ioac t ive  mater ia l  is not  applied o r  i n j e c t e d  i n t o  
human beings. In -v i t ro  s t u d i e s  of human t i s s u e s  a r e  included i n  t h i s  
category providing none of t h e  product ma te r i a l  is t o  be administered 
t o  humans. 

f .  P r inc ipa l  User i s  an individual  who, by v i r t u e  of h i s  t r a i n h g  
and experience with r ad ioac t ive  mater ia l ,  has been authorized by the  - 

., 1 
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WRAMC Radioisotope Committee t o  possess and use  r a d i o a c t i v e  ma te r i a l  f o r  a  
given purpose. A p r i n c i p a l  User bears  t h e  r e s p o n s i b i l i t y  f o r  t h e  s a f e  
handling of the  m a t e r i a l  and f o r  proper  precaut ionary  measures t o  pro- 
t e c t  himself and o t h e r s  from unwarranted exposure t o  r a d i a t i o n .  H e  may 
d i c t a t e  such r u l e s ,  procedures,  o r  o the r  r e s t r i c t i o n s  a s  he deems neces- . . 

s a r y  t o  e f f e c t  . t h e  proper  handling of  t h e  r a d i o a c t i v e  m a t e r i a l .  H e  i s  
d i r e c t l y  respons ib le  t o  t h e  WRAMC Radioisotope Committee. 

g .  Co-worker is an ind iv idua l  who possesses adequate t r a i n i n g  and 
experience with comparable r a d i o a c t i v e  ma te r i a l  o r  equipment t o  qual-  
i f y  him as  a  P r inc ipa l  User. A Co-worker performs such d u t i e s  under 
t h e  Authorizat ion of t h e  P r i n c i p a l  User as d i r ec ted .  A Co-worker i s  
r e spons ib le  t o  t h e  P r i n c i p a l  u s e r  f o r  s a f e  and proper  handling of ~ a d i o -  
a c t i v e  ma te r i a l s .  

h.  Trainee i s  an ind iv idua l  who does no t  possess adequate t r a i n i n g  
and experience t o  be  author ized  as  a  P r inc ipa l  User h imsel f .  He is as- 
s igned t o  t h i s  category s o  t h a t  he may obta in  t h e  necessary experience 
under t h e  d i r e c t  supe rv i s ion  of t h e  P r inc ipa l  User and Co-workers. I t  
is t h e  aim of t h e  Trainee t o  ob ta in  s u i t a b l e  t r a i n i n g  and experience t o  
become q u a l i f i e d  a s  a  P r i n c i p a l  User o r  Co-worker. 

.<, :# ->; y< - i 3 - - 
i. Technician i s  an ind iv idua l  w h b ,  under t h e  supe rv i s ion  of t h e  

P r i n c i p a l  User and/or Co-worker, performs c e r t a i n  r o u t i n e  d u t i e s  involv-  
ing  t h e  use of r a d i o a c t i v e  ma te r i a l .  He does not  possess  s u i t a b l e  t r a i n -  
ing  and experience t o  be  c l a s s i f i e d  as  a  P r inc ipa l  User o r  Co-worker, and 
is  n o t  undergoing such t r a i n i n g  as  would q u a l i f y  him t o  a t t a i n  t h a t  s t a t u s .  
Technicians must be  t r a i n e d  i n  the  s a f e  handling of r a d i o a c t i v e  m a t e r i a l ,  
contamination c o n t r o l ,  and precaut ionary  measures which may be  taken t o  
p r o t e c t  themselves and o the r s  from unwarranted exposure t o  r a d i a t i o n .  

j. Health Physics i s  a  p ro fess ion  devoted t o  t h e  p r o t e c t i o n  of  man 
and h i s  environment from unwarranted r a d i a t i o n  exposure. 

4. PROCEDURES FOR INITIALLY OBTAINING WRAMC RADIOISOTOPE COMMITTEE . 
AUTHORIZATION TO USE RADIOACTIVE MATERIAL. 

a .  The P r inc ipa l  User prepares  i n  f i n a l  form t h e  fol lowing docu- 
ments (The appropr ia te  forms and a s s i s t a n c e  i n  t h e i r  p repa ra t ion  w i  11 
be  furn ished by Health Physics upon reques t )  : 

(1) Non-human - Use 

(a) WRAMC FL 0962, Request f o r  Authorizat ion t o  Use Radioact ive 
Mate r i a l  - Non-human Use (one (1) copy; see  APPENDIX 1 t o  t h i s  ANNEX). - 

(b) WRAMC FL 0963, Training and Experience of Users of Radioisotopes 
- 

- 

A- 2 1 
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(one (1) copy f o r  each ind iv idua l  l i s t e d  on WRAMC FL 0962; see  APPENDIX 
2 t o  t h i s  ANNEX). 

(2) Human Use \. 

(a) WRAMC FL 0964, Request f o r  Authorizat ion t o  Use Radioactive 
Mater ia l  - Human Use (one (1) copy; see  APPENDIX 3 t o  t h i s  ANNEX). 

(b) WRAMC FL 0963, Tra in ing  and Experience of Users of Radioiso- 
topes (one (1) copy f o r  each ind iv idua l  l i s t e d  on WRAMC FL 0964; see AP- 
PENDIX 2 t o  t h i s  ANNEX). 

(c) WRAMC FL 0965, Tra in ing  and Experience of  Human Users o f  Radio- 
i so topes  (one (1) copy f o r  each phys ic ian  l i s t e d  on WRAMC FL 0964; see  
APPENDIX 4 t o  t h i s  ANNEX). 

(d) I f  t h e  contemplated use  is not  l i s t e d  i n  t h e  Appendix t o  AR 40- 
37, o r  i f  t h e  contemplated dosage range exceeds t h e  range shown i n  t h a t  " 

Appendix, t h e  P r i n c i p a l  User must submit a pro tocol  f o r  Non-routine Med- 
i c a l  Use of Radioactive Mater ia l .  This pro tocol  i s  an adapta t ion  of 
Appendix F ,  AEC Licensing Guide - Medical Programs. Deta i led  informa- 
t i o n  w i l l  be  provided from Health Physics upon reques t  ( see  APPENDIX 5 
t o  t h i s  ANNEX). P a t i e n t  dose ca lcu la t ions  and l i t e r a t u r e  r e p r i n t s  should 
accompany t h e  pro tocol .  

( e l  
t h e  provi  
apply- 1 
requi red  
Army, A 

If t h e  contemplated use involves t h e  use  of human vo lun tee r s ,  . 
s i o n s  of AR 70-25, "Use of Volunteers a s  Subjec t  of Research", 
t is t h e  r e s p o n s i b i l i t y  of t h e  P r i n c i p a l  User t o  obta in  t h e  
approval ,  through Command channels,  from t h e  S e c ~ e t a r y  of t h e  
copy of t h i s  approval w i l l  be forwarded with t h e  r eques t .  

b .  The P r inc ipa l  User obta ins  admin i s t r a t ive  approval from the  
ind iv idua l  occupying t h e  next  h igher  command p o s i t i o n ,  i . e . ,  Division 
Chief 's  Authorizat ion w i l l  be  approved by t h e  Direc tor ,  e t c .  The docu- 
ments a r e  then forwarded t o  t h e  following: 

(1) Non-human Use Author iza t ion  reques t :  

Health Physics 
Room 3 ,  WRAIR 

(2) Human Use Author iza t ion  reques t :  

NCOIC,  Health Physics 
Radiat ion Therapy, WRAMC 

c .  The r e spons ib le  Health Physics Technician w i l l  conduct an 
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i n i t i a l  survey of  t h e  contemplated labora tory  f a c i l i t y  t o  evaluate  poten-.. 
t i a l  occupational  hazards. A r e p o r t  of h i s  f indings  and recommendations 
w i l l  be  made t o  t h e  Health Physics Off icer .  

d. The documentation forwarded t o  Health Physics w i l l  be  r e f e r r e d  
t o  a member of t h e  appropr ia te  Subcommittee of t h e  Radioisotope Committee. 
The procedure and q u a l i f i c a t i o n s  of the  workers w i l l  be evaluated t o  in-  
s u r e  adequate t r a i n i n g  and experience i n  t h e  s a f e  handling of r ad io i so -  
topes .  In the  case  of Human Uses involving non-routine medical uses of 
r ad io i so topes ,  the  protocol  w i l l  be evaluated from a p ro fess iona l  s tand- 
p o i n t  t o  determine t h e  medical a c c e p t i b i l i t y  of t h e  procedure. 

e .  Af ter  approval by t h e  Subcommittee Member, t h e  documentation i s  
forwarded t o  t h e  Chief,  Radioactive Material  Control Sect ion ,  Health Phys- 
i c s .  He w i l l  v e r i f y  t h e  presence of  a l l  documents, a t t ach  a d d i t i o n a l  doc- - 
uments a s  needed, and insure  t h a t  procedure, radio isotope  and a c t i v i t y  r e -  
ques ted  may be allowed wi th in  t h e  l imi ta t ions  of USAEC Licenses and DA Au- 
t h o r i z a t i 0 . n ~  i s sued  t o  WF!AMC. The f i l e  i s  then forwarded t o  t h e  Health 
Physics Of f i ce r .  - 

f .  The Health Physics Of f i ce r  reviews t h e  request  f o r  adherence t o  
s a f e  p r a c t i c e s  and f o r  f u l l  compliance with a l l  requirements. I f  condi- 
t i o n s  a r e  requi red  t o  insure  t h e  above, they w i l l  be  developed wi th  the  
concurrence of the  o the r  Subcommittee Member who approved t h e  r eques t .  

g. Following approval,  t h e  Authorizat ion w i l l  be recorded, a number 
ass igned,  and d i s t r i b u t i o n  e f f e c t e d .  

h .  The ac t ions  of t h e  Subcommittees a r e  reviewed a t  t h e  r e g u l a r  meet- 
ings  of  the  WRAMC Radioisotope Committee. 

5 .  AMENDMENT OF WRAMC RADIOISOTOPE AUTHORIZATIONS TO USE RADIOACTIVE 
MATERIAL. I f  a t  any time t h e  app l i can t  des i re s  t o  devia te  from t h e  pro- 
cedure,  the  radio isotope ,  o r  t h e  spec i f i ed  inves t iga t ion  as descr ibed on 
t h e  approved Authorizat ion,  he  s h a l l  request  an amendment t o  h i s  Auth- 
o r i z a t i o n  by submitting a Disposi t ion  Form (DA Form 2496) desc r ib ing  the  
proposed changes t o  h i s  WRAMC Radioisotope Authorization through t h e  
Health Physics Of f i ce r  t o  t h e  WRAMC Radioisotope Committee. Routing 
amendments through the  appropr ia te  Health Physics Survey Section (para  
4b, above) expedites  processing.  Amendments w i l l  be formally reviewed 
by t h e  appropr ia te  Subcommittee a t  t h e  d i s c r e t i o n  of the  Health Physics 
O f f i c e r  . 
6,  REVIEW AND RENEWAL OF AUTHORIZATIONS. Current Authorizat ions w i l l  
b e  reviewed a t  l e a s t  annually and a t  o the r  times as deemed appropr ia t e  
by t h e  Health Physics Off icer .  Af te r  review, Authorizations a r e  renewed, 
discontinued,  o r  revised  i n  accordance with cu r ren t  requirements. 
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a.  WRAMC FL 0962(0T), Request f o r  Authorizat ion t o  Use Radioactive 
Mater ia l  - Non-Human Use. 

b. WRAMC FL 0963(0T), Training and Experience ~f Users of  Radioiso- 
topes.  

c .  WRAMC FL 0964(0T), Request f o r  Authorizat ion t o  Use Radioactive 
Mater ia l  - Human Use. 

d. WRAMC FL 0965 (OT) , Training and Experience of Human Users. 

e. Non-routine Medical Uses of Radioactive Mate r i a l .  
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APPENDIX 5 (NON-ROUTINE MEDICAL USES OF RADIOACTIVE MATERIAL) 
t o  ANNEX A (AUTHORIZATION TO USE RADIOACTIVE MATERIAL) 

1. Experimental and non-routine medical uses of  byproduct mater ia ls  in-  
clude a l l  human uses not  spec i f i ed  i n  the  Appendix t o  AR 40-37. Such uses 
may. be c l a s s i f i e d  i n t o  one oE two phases of development: - '  

a. C l in ica l  Research appl ies  t o  a new use  of radioact ive  mater ia l  in  
humans. L i t t l e  o r  nothing i s  known about the  procedure and l i t t l e  or  no- 
th ing has been published on the  subject .  The ba s i s  f o r  proceeding with 
the  new use i n  humans i s  derived from knowledge obtained from animal s tu-  
d ies .  This phase of development includes the  i n i t i a l  in t roduct ion i n to  
humans and i n i t i a l  t r i a l s  on a l imi ted number of pa t i en t s .  

b. c l i n i c a l  Evaluation applies t o  the  planned t e s t i n g  of a new diag- 
n o s t i c  o r  the rapeu t ic  procedure i n  an appropriate s e r i e s  of con t ro l  and 
diseased humans. The procedure and r e s u l t s  of  c l i n i c a l  research w i l l  or- 
d i n a r i l y  have been repor ted i n  the  l i t e r a t u r e  o r  a t  meetings. I f  adequate 
information has not  been published, the  appl icant  should have spent  su f f i -  
c i en t  time with those  who developed the  t e s t  t o  be thoroughly fami l i a r  with 
the  d e t a i l s .  

2 .  The c l i n i c a l  research phase of experimental o r  non-routine medical use 
of radioact ive  mate r ia l  is  normally l imited t o  physicians who have broad 
experience i n  the  use of radioisotopes and who have appropriate f a c i l i t i e s  
and equipment ava i l ab l e  t o  conduct research.  The individual  physician t o  
be-designated as t he  authorized user  should normally have broad and varied 
experience i n  t h e  use  of radioisotopes and i n  c l i n i c a l  research investiga- 
t i on .  

3. The c l i n i c a l  evaluation phase of experimental o r  non-routine medical 
use of  radioact ive  mater ia l  is  normally l imited t o  physicians under the  
supervision of an individual  physician with broad experience i n  c l i n i c a l  
evaluation and t he  use of radioisotopes and under the  guidance o f  a radio- 
i sotope committee represent ing a number of d i s c ip l i ne s .  Adequate resources 
t o  conduct t he  t r i a l s  s h a l l  be avai lable .  

4, Applications f o r  experimental o r  non-routine uses of radioact ive  ma- 
t e r i a l  i n  humans a r e  reviewed by t he  WRAMC Radioisotope Committee. Appli- 
ca t ions  should be supported by a research protocol  which includes:  

, - 

a ,  T i t l e  of study 

b ,  The purpose f o r  conducting the  study. Indicate  whether t h e  study - 
is  t o  be c l i n i c a l  research or c l i n i c a l  evaluation and explain why. 

c.  The plan of inves t iga t ion  i n  s u f f i c i e n t  d e t a i l  t o  permit a  c r i t i c a l  
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eva lua t ion  of  t h e  methods f o r  conducting the  experiments and the  con t ro l s  
e s t ab l i shed .  

d.  A s tatement as  t o  whether any planned complementary drug o r  radio-  
i so tope  adminis t ra t ion  i s  contemplated i n  conjunction with the  s tudy.  

e .  A s tatement about t h e  expected f a t e  o f  the  isotope administered 
and, i f  t h e  procedure i s  f o r  therapy,  a  s tatement about the  expected e f -  
f e c t s .  

f .  I f  the  app l i ca t ion  i s  f o r  c l i n i c a l  research ,  an o u t l i n e  of r e l a t e d  
work conducted by the  app l i can t  o r  o the r s  i n  labora tory  animals and i n  hu- 
mans, inc luding d a t a  on l o c a l i z a t i o n ,  e f f e c t i v e  h a l f - l i f e ,  and r a d i a t i o n  
dosage. I f  no work has been conducted i n  animals, explain why. Pe r t inen t  
r e fe rences  and a b r i e f  a b s t r a c t  prepared by t h e  appl icant  of publ ished o r  
unpublished m a t e r i a l  should be submitted (The brochure of a  commercial 
s u p p l i e r  i s  not  a  s a t i s f a c t o r y  a u t h o r i t y  f o r  t h i s  purpose). 

- - 
g. I f  t h e  app l i ca t ion  i s  f o r  c l i n i c a l  evaluat ion ,  p e r t i n e n t  r e fe ren-  

ces and a b r i e f  a b s t r a c t  prepared by the  appl icant  of published o r  unpub- 
l i s h e d  m a t e r i a l ,  inc luding information on l o c a l i z a t i o n ,  e f f e c t i v e  h a l f -  
l i f e ,  and r a d i a t i o n  dosage should be submitted (The brochure of a  commer- I 

c i a 1  s u p p l i e r  i s  not  a  s a t i s f a c t o r y  a u t h o r i t y  f o r  t h i s  p u ~ p o s e ) .  
- 

h. I f  volunteers  a r e  t o  be  used as human sub jec t s  of research ,  t h e  
provis ions  of AR 70-25 apply, and the  appl icant  must include the  w r i t t e n  
consent of  the  Sec re ta ry  of  t h e  Army secured i n  accordance with t h a t  reg- 
u l  a t  ion .  

i .  I f  i n v e s t i g a t i o n a l  drugs a r e  t o  be  used c l i n i c a l l y  i n  t h e  p r o j e c t  
on human sub jec t s ,  t he .p rov i s ions  of AR 40-7 apply, and t h e  app l i can t  must 
inc lude  t h e  w r i t t e n  approval of  t h e  Army Inves t iga t iona l  Drug Review Board 
obta ined i n  accordance with t h a t  r egu la t ion .  Inves t iga t iona l  drugs a r e  
def ined a s :  "A new drug, no t  y e t  approved by the  Commissioner of Food and 
Drugs, Department o f  Health, Education, and Welfare f o r  general  use by  the  
p u b l i c  a s  a  s a f e  and e f f i c a c i o u s  drug, and t h a t  i s  proposed f o r  c l i n i c a l  
s tudy under Department of Army auspices a f t e r  adequate p r e c l i n i c a l  i n f o r -  
mation has been obtained". 

j . A desc r ip t ion  of human sub jec t s  t o  be s tudied:  , 

( 1  Persons without manifest  d i sease  - number, method of s e l e c t i o n ,  I 

age range.  

(2) Persons with manifest  d i sease  - number, nature of pathology, me- 
thod of s e l e c t i o n ,  age range. - 

- 
- - 
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(3)  Pregnant women s h a l l  o r d i n a r i l y  be excluded from any t e s t  no t  
i nvo lv ing  t h e  cond i t i on  of  t h e  pregnancy i t s e l f .  Spec i fy  whether o r  no t  
pregnant  women w i l l  b e  t e s t e d  and i f  so ,  exp la in  why. 
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ANNEX B (RESPONSIBILITIES OF PRINCIPAL USERS OF RADIOACTIVE MATERIAL) ~ 
t o  WR 40-10 (Health Physics Regulations) 

1. PURPOSE. The purpose o f  t h i s  ANNEX i s  t o  d e l i n e a t e  t h e  r e spons ib i l -  
i t i e s  and a u t h o r i t y  of  a P r inc ipa l  User of r a d i o a c t i v e  ma te r i a l .  

I 

2.  DEFINITIONS. 

a .  P r i n c i p a l  User. See d e f i n i t i o n ,  pa ra  3 f ,  ANNEX A t o  t h e s e  Reg- I 
u l a t i o n s .  . 

b ,  Co-worker. See d e f i n i t i o n ,  pa ra  3g, ANNEX A t o  these  Regulations. 

c .  Trainee.  See d e f i n i t i o n ,  p a r a  3h, ANNEX A t o  these  Regulations. . I 

d. Technician. See d e f i n i t i o n ,  pa ra  3 i ,  ANNEX A t o  these  Regula- 
t i o n s .  

- 

I 
3.  SPECIFIC RESPONSIBILITIES. 

I 

a.  Become thoroughly f a m i l i a r  with the  contents  of these  Regulations I 

p r i o r  t o  t h e  use of r a d i a t i o n  sources.  I 

, ' .  j 
\ I 

b.  Obtain and use r a d i a t i o n  sources only a s  authorized by t h e s e  Reg- 
u l a t i o n s .  I - 

i 

c .  Take adequate precautionary measures t o  p r o t e c t  himself and o the r s  I 
1 

from unwarranted exposure t o  r a d i a t i o n .  I 

1 
I 

d. Seek advice and a s s i s t a n c e  from the  Health Physics O f f i c e r  when i n  
doubt concerning t h e  s a f e t y  of an opera t ion .  I 

I 
e ,  P resc r ibe  r u l e s ,  procedures,  SOPS, o r  pro tocols  f o r  t h e  u s e  of  ra-  I 

d ioac t ive  ma te r i a l s  under h i s  con t ro l  t o  i n s u r e  t h e i r  proper  and s a f e  use. 
These w i l l  be  made a v a i l a b l e  t o  any r a d i a t i o n  worker i n  t h a t  a r e a  and w i l l  
be furn ished t o  Health Physics upon reques t  (See the  APPENDIX t o  t h i s  AN- 
NEX f o r  a l i s t  of  r a d i a t i o n  labora tory  s a f e t y  r u l e s ) .  

I 

f .  Insure  t h a t  a l l  personnel  working under h i s  Authorizat ion o r  i n  
h i s  a r e a  of  r e s p o n s i b i l i t y  a r e  f a m i l i a r  with t h e  s p e c i f i c  p r a c t i c e s  t o  be 1 
followed o r  avoided i n  t h e  i n t e r e s t  of r a d i o l o g i c a l  s a f e t y .  Health Physics 1 

w i l l  a s s i s t  i n  providing i n s t r u c t i o n  i n  r a d i a t i o n  s a f e t y  upon reques t .  1 
g. Preclude t h e  misuse of radio iso topes  and radiat ion-producing devi- 

ces by uns tab le  o r  i r r e s p o n s i b l e  personnel  who might endanger themselves l 
o r  o the r s  by t h e i r  conduct. 

- 
- 

- 
B- 1 

- 

1 
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h. Insure  t h a t  a l l  r u l e s ,  procedures,  and p r a c t i c e s  of r ad io log ica l  
s a f e t y  a r e  v igorously  followed i n  t h e  work area .  

i. Seek t h e  a s s i s t a n c e  of t h e  appropr ia te  supervisors  i f  a s s i s t ance  
i n  obta in ing cooperat ion and compliance i s  needed. Although Health Phys- 
i c s  is  a v a i l a b l e  t o  provide necessary t echn ica l  advice on mat ters  o f  rad- 
i o l o g i c a l  s a f e t y ,  enforcement of r egu la t ions  and r u l e s  i s  b a s i c a l l y  the  
r e s p o n s i b i l i t y  of t h e  immediate supervisor .  A l l  d i sputes  should be  re-  
solved a t  the  lowest poss ib le  l e v e l .  

j . The Pr inc ipa l  User s h a l l  promptly r e p o r t  t o  the  Health Physics 
Of f i ce r  a l l  known o r  suspected overexposures t o  r a d i a t i o n .  The overex-_ 
posed ind iv idua l  s h a l l  cooperate i n  any and a l l '  a t tempts t o  evaluate  h i s  
r a d i a t i o n  exposure. 

k. Maintain a cu r ren t  inventory of t h e  curiage of r ad ioac t ive  mater- 
i a l  on hand t o  be  r e a d i l y  ava i l ab le  t o  t h e  Health Physics O f f i c e r  upon re -  
quest  . 

1. Provide information and a s s i s t a n c e  t o  Health Physics personnel  
which i s  necessary f o r  the  completion of adequate radiaTion p ro tec t ion  
surveys. I f  c l a s s i f i e d  o r  s e n s i t i v e  information must be disgussed,  i t  
must be c l e a r l y  i d e n t i f i e d  s o  t h a t  it w i l l  no t  become subject" t o  compro- 
mise. 

m. The P r i n c i p a l  User i s  d i r e c t l y  r e spons ib le  t o  the  W W C  Radioiso- 
tope Committee f o r  v i o l a t i o n s  of  t h e s e  Regulations by personnel working 
under h i s  Authorizat ion.  The Health Physics Of f i ce r  w i l l  r e p o r t  a l l  

-,,, .- of t h i s  na tu re  t o  the  Committee whenever appropr ia te  c o r r e c t i v e  
ac t ions  a r e  not  i n i t i a t e d  by the  P r inc ipa l  User o r  when v i o l a t i o n s  a r e  

,+- - . .-=---- 
repeated  o r  f l a g r a n t .  The Pr inc ipa l  User w i l l  be i n v i t e d  t o  the  meet- 
ing  a t  which the  ma t t e r  i s  discussed.  

n.  Additional s p e c i f i c  r e s p o n s i b i l i t i e s  a r e  described i n :  

(1) ANNEX H, p a r a  2 (5) ANNEX P, pa ra  2b 

(2) ANNEX K ,  p a r a  4b ( 6 )  ANNEX U ,  pa ra  2b 

(3) ANNEX L ,  p a r a  l c  (7) ANNEX W, pa ra  3 ! 

, 
(4) ANNEX N, p a r a  2b, 2c (8) ANNEX X ,  APPENDIX 4 i 

i 
1 
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APPENDIX (RECOMMENDED RULES OF LABORATORY SAFETY FOR RADIATION WORKERS) 
t o  ANNEX B (RESPONSIBILITIES OF PRINCIPAL USERS OF RADIOACTIVE MATERIAL) 

1. No e a t i n g ,  dr inking,  smoking o r  applying cosmetics i n  any a r e a  where 
r ad io i so topes  a r e  s t o r e d  o r  used. 

2. Do not  b r i n g  food o r  dr ink  i n t o  areas  where r ad io i so topes  a r e  used o r  
s t o r e d ,  even i f  it i s  t o  be ea ten  elsewhere. 

3. Do not  s t o r e  food (lunch bags,  s o f t  d r inks ,  e t c . )  i n  cab ine t s ,  r e f r i g -  
e r a t o r s ,  e t c . ,  which a r e  used o r  have been used f o r  r ad ioac t ive  m a t e r i a l .  

4.  Do not  use l abora to ry  glassware o r  equipment f o r  t h e  p repa ra t ion  o r  
consumption of  food o r  d r ink .  

5. Wear p r o t e c t i v e  gloves,  aprons, labora tory  c o a t s ,  e t c . ,  whenever t h e r e  
is a  p o s s i b i l i t y  of contaminating onese l f .  

6. P ro tec t  a l l  breaks i n  t h e  sk in  with w a t e r p r o ~ f  m a t e r i a l ,  - e .g . ,  rubber 
gloves,  whenever handling r a d i o a c t i v e  m a t e r i a l s ,  

7 .  Wash hands thoroughly, inc luding under f i n g e r n a i l s ,  with mild soap and 

b I 
water and a  s o f t  brush a f t e r  handling any rad io i so tope  and monitor hands 
with a  s u i t a b l e  d e t e c t o r  be fo re  going about any o t h e r  work and whenever 
leaving t h e  labora tory  f o r  meals, coffee-breaks,  e t c . ,  and e s p e c i a l l y  be- 
f o r e  ea t ing ,  dr inking,  smoking o r  applying cosmetics.  

8, Never wash hands wi th  so lven t  ma te r i a l s ;  use  mi ld  soap and.water  and 
a  s o f t  brush i f  needed. 

'%. 

9,  E l i m i n a t e ' a l l  sharp o b j e c t s ,  e .g. ,  broken glassware,  from a reas  where--,,.._3 
r a d i o a c t i v e  ma te r i a l s  a r e  used.  

10. Wear f i l m  badges (dosimeters ,  i f  issued) a t  a l l  t imes during duty 
hours, except f o r  medical and den ta l  appointments. 

11. When leaving t h e  work a r e a  f o r  t h e  day o r  f o r  medical o r  d e n t a l  appoint- 
ment, leave t h e  f i l m  badge (and dosimeter,  i f  i ssued)  i n  a  con t ro l l ed  low 
background a r e a  where it w i l l  no t  be exposed. Do n o t  t ake  f i lm  badge 
home without  permission from Health Physics.  

12. Do no t  tamper with f i l m  badges o r  dosimeters.  P ro tec t  them. from 
damage. 

- -- 
13. Mark a l l  r a d i o l o g i c a l l y  contaminated, o r  p o t e n t i a l l y  contaminated 
conta iners ,  and equipment c l e a r l y  with. r ad ioac t ive  marking tape .  
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14. A t  t h e  conclusion of each run  o f  t h e  experiment us ing  r a d i o a c t i v e  
m a t e r i a l ;  decontaminate a r e a s ,  change absorbent paper ,  c l ean  up equip- 
ment, e t c . ,  t o  avoid buildup of contamination. 

15. Do n o t  wear l ab  coa t s  which were worn during t h e  use of r a d i o a c t i v e  
m a t e r i a l  f o r  o t h e r  work o r  o u t s i d e  t h e  l ab .  Contamination on t h e  coa t  
may be spread ,  absorbed o r  inges ted  i f  ca re  is  no t  taken. 

16, Never p i p e t  by mouth, even water ,  Bad h a b i t s ,  once formed, a r e  not  
eas i l y  broken, 

17. Report a l l  known o r  suspected  exposures, contamination, s p i l l s ,  in-  
h a l a t i o n s ,  i nges t ions ,  absorp t ions ,  o r  i n j e c t i o n s  of r a d i o a c t i v e  mater- - 
i a l s  IMMEDIATELY t o  Health Physics ,  Ext. 5107, and t o  your immediate. 
supervisor .  No p u n i t i v e  a c t i o n  w i l l  be taken aga ins t  i nd iv idua l s  who a r e  
a c c i d e n t a l l y  exposed t o  r a d i a t i o n ,  f o r  t h e  acc ident  o r  f o r  prompt r epor t -  
ing.  

18. Dispose of r a d i o a c t i v e  waste only i n  t h e  r ecep tac le s  provided. Do 
no t  mix r ad ioac t ive  and non-radioact ive  waste. 

19, I f  a r ad ioac t ive  waste s i n k  i s  a v a i l a b l e ,  fol low t h e  posted i n s t r u c -  
t i o n s  f o r  use. Be s u r e  t o  complete t h e  log book en t ry .  

20. Keep work areas  where r a d i o a c t i v e  ma te r i a l s  a r e  used f r e e  from un- - 

necessary ma te r i a l s  and equipment. 

2 1 .  Where p r a c t i c a l ,  use  absorbent  paper  t o  l i m i t  t h e  spread of contam- 
@at ion ,  --- 

------72'. Use common sense.  

2 3 ,  Do no t  handle telephone,  r e p o r t s ,  e t c . ,  with contaminated hands o r  
while  us ing  p r o t e c t i v e  g loves .  

24. Keep f i n g e r n a i l s  s h o r t  and c lean .  

25. Personnel working wi th  r a d i o a c t i v e  ma te r i a l s  w i l l  r e p o r t  IMMEDIATE- 
LY any c u t s  o r  sk in  abras ions  occurr ing  during t h e  working hours. 

26. The following procedures a r e  followed i n  t h e  event of a wound in -  
curred while  working with r a d i o a c t i v e  ma te r i a l s :  

a .  Wash t h e  in ju red  a r e a  a t  once with running water .  Time i s  impor- 
t a n t ;  even a few seconds may make a considerable d i f f e r e n c e .  I 

I 
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b .  Notify t h e  appropr ia te  super io r  and Health Physics (Ext . 5107) . i 
i 
I 

c ,  Sel f - t rea tment  o r  a n t i s e p t i c s  s h a l l  not be  employed u n t i l  the  
wound has been checked by a Medical Of f i ce r .  

~ - ' 2 7 .  To preclude t h e  buildup- of contamination, the  labora tory  w i l l  be 
surveyed by the  e e w p s b s  d a i l y  with t h e  survey i n s t m e n t  provided. 

U S P R  1 
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ANNEX C (ROLE OF WRAMC HEALTH PHYSICS) 
t o  WR 40-10 (Health physics Regulations) 

I 

1. PURPOSE. To del ineate  the general responsibi l i ty  of the Health 
I 

Physics Off icer  per ta ining t o  these Regulations. . 

2 .  RESPONSIBILITIES OF THE HEALTH PHYSICS OFFICER. 

a. A more complete and detai led description of the organization, 
function and respons ib i l i t i es  of Health 'Phys,ics may be fbund i n  the  WRAMC 
Organizational, and Functional Manual. 

b. Advises the Commander, WRAMC on the control of rad ia t ion  hazards. 

c.. Directs a l l  Health Physics a c t i v i t i e s  a t  WRAMC. E 

d. Serves as pr inc ipa l  WRAMC S ta f f  o f f i c e r  fo r  control  of radioactive 
- 

material  and sources of radiat ion including X-ray, microwave, and laser .  

e. Acts as execut&e agent f o r  a l l  USAEC Licenses and DA Authoriza- 
- - 

t ions  f o r  the  possession, storage, and use of radioactive mater ia l  a t  
WRAMC . I . < 

f .  Acts as the custodian of a l l  radioactive materialb!at WRAMC. 1 
I - 

g. Provides advice, assistance,  and support of a l l  a c t i v i t i e s  using 
radioact ive material  o r  machine-produced radiat ion on matters of radiat ion 
safety.  I 

I I I 

I 

h. conducts and adminiszers education and t ra in ing  programs in  the  
' 

--.--____ I use of radioactive material .  -.-- 
- 

i. Furnishes technical  support t o  a c t i v i t i e s  with spec i f i c  require- 
I 

ments which exceed t h e i r  capabi l i t i es .  : - . s 

j .  Performs missions which can be e f fe=t ive ly  consolidated t o  f r ee  
' individual users and enable them t o  more'effectively u t i l i z e  t h e i r  re- 

sources . toward the accomplishment of t h e i r  primary objectives; Among 
these a r e  the  following: . , 

1 
(1) Performs radiat ion protection surveys. 

I 

- -. .. . . . . . - 
(2) Administers the photodo~i.metry"a,nd .bioassay programs. 

(3) Radioactive Material c o i t r o l  including: 
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(a) Maintains inventory of radioact ive  mater ia l  and machines which 
produce X-ray, l a s e r ,  o r  microwave rad ia t ion  st WRAMC. 

(b) Insures compliance,with possession l i m i t s ,  e t c . ,  of USAEC L i -  
censes and DA.Authorizations. 

(c) R e ~ d e r s  required administrat ive ' r epor t s .  ' 

(d) Keeps necessary and required records t o  insure compliance with 
law and regulat ions  . 

(e) Monitors incoming shipments of radioact ive  material  t o  avoid 
contamination of the  us,ert s f a c i l i t i e s  and t o  insure  compliance- with fed- 
e r a l  packaging, labeling,  and shipping requi,rements. 

( f )  Receives, processes; and ships radioact ive  waste generated a t  - 

WRAMC . 
1 * 2 ,  

(g) Transports radioact ive  material  throughout WRAMC. - 

, .  
- 

(h) Ships radioact ive  material  from WRYC i n  compliante with Federal 
I and Department of the  Army Regulations. . I 

I 

(4) Services, r epa i r s ,  and ca l i b r a t e s  por table  survey instruments 
used a t  WRAMC, t enant--uni t s  , and USAMRI ID .--------.-- - 

- 

( 5 )  Provides ful l - range Health Physics support f o r  a l l  use rs  of ion- 
i z ing  and nonionizing r ad i a t i on  sources and 'devices a t  WRAMC and USAMRIID. 

I I 

( 6 )  Maintains an around-the-clock emergency response capab i l i t y  t o  
' meet any contingency invol,ving rad ia t ion ,  radioact ive  mater ia l ,  o r  person- 

ne l  exposure. 

(7) Supplies users  with ce r t a in  specia l ized Health Physics equipment. 
needed f o r  t he  control  of radiological  hazards. 

- -  _ _ . .  -. 
(8) Administers the  personnel ~ e l i a b i l i t ~  prdgram f o r  WRAMC. 
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- I 

-/ (11) Conducts the environmental . .--- - - - -  radiat ion surveil lance program, f o r  
WRAMC. . - -- 

(12) Provides full-range Health Physics support fo r  the  DORF reactor.  
I 

3. ORGANIZATION. Health Physics i s  composed of an administrative section 
and two operational .branches. I 

a. The Reactor and Survey Branch has the  mission of providing close 
and continuing support t o  the users of radiqa-ctive materials and devices . 

which produce X-ray, l aser ,  and microwave r4diation. The sect ions  of t h i s  i 
Branch are:  I 

. . 

(1) WRAMC ~ o s ~ i t a l  Health Physics Sectson. 
I .  

I 

(2) Health Physics Section fo r  WRAIR, AFIP, and MDW. . - 

(3) USAMRIID Health Physics Section. 
- 

(4) D i ~ o n d  Ordhance Radiation ~ a c i l i t ) ;  (DORF) Health Physics Sectidn. 
- 

b'. The Nuclear Laboratory and ~ e c h n i c a l  Services Branch has the mis- 
I 

s ion of providing specialized services and support t o  the  Reactor and Sur- 
- - 

vey Branch. The sections of t h i s  Branch ar4: . 
I 

I 
! +- 

(1) Radioactivity Analysis Laboratory. . , 
I 
1 ,  

1 

(2) Radioactive Material Control Section. i 
1 

(3) InstrumentJ Repair and Calibration Section. J 

! 
(4) -OM.B~ e t ~ y  Section. ==-------- , . I I .  I I > ,  

(5) Supply Section. - I 
I - - .  

4. RADIOLOGICAL EMERGENCY MEDICAL TEAM (RE&) . AR 40- 13, ltRadiological 
Emergency Medical Teamsv, together with 0th-r di rect ives , .  assigns the . re-  
spons ib i l i ty  f o r  maintaining a Primary REMT, augmented by qua l i f ied  a l t e r -  - , 
na te  REMT.Members, a t  WRAMC. In conjunction with the Director, Force De- I 

velopment , WRAMC , the Health Ppys ics;.Off i c e r  is  responsible f o r  coordina- : 
I . ?  

t i on  and dispatch of . the  REMT on request. ! ' . ,  , 
, 1 . . , I , :  a . i. 1 

I 
l 

1 '  . j  - L I 

! 
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ANNEX D (CONTROL MEASURES AND PROTECTION STANDARDS FOR RADIATION EXPOSURE) 
t o  WR 40-10 (Health Physics Regulations) 

1. REFERENCES. . , 
r i 

a.  T i t l e  10, Code of Federal Regulations, Pa r t  20, U .  S. Atomic En- 
ergy Commission Rules and Regulations. 

- , -  

b.  AR 40- 14, Control and Recording Procedures,, occupational Exposure ' 

t o  Ionizing Radiat ion.  

c .  AR 385-30, Safe ty  Color-code Markings and Signs. 

2 .  APPLICABILITY. The d e f i n i t i o n s  and l imi ta t ions  s t a t e d  i n  t h i s  ANNEX 
a r e  peacetime standards f o r  occupational  exposure of personnel to,: i o n i  z- 
ing r a d i a t i o n .  Occupational exposure t o  ioniz ing r a d i a t i o n  .is that ,expo-. .  
s u r e  incurred  a s  a r e s u l t  of an i n d i v i d u a l ' s  employment o r  duty. NO-por- ' 
t i o n  of t h i s  ANNEX s h a l l  be  i n t e r p r e t e d  as l imi t ing  t h e  i n t e n t i o n a l  expo- 
s u r e  of an individual  t o  r a d i a t i o n  f o r  the  purpose of medical diagnosis  
o r  medical therapy of t h a t  indiv idual .  

- :I 

C-'3. DEFINITIONS AND REQUIREMENTS FOR +kwaw AREAS. . -  a a 

Co N TROLL && 
a.  R e s t r i c t e d  Area. 

2' .-. (1) -Def&ni_tion: 
'I 

, t -7 - ;, ".. r ,  da *a 7 "  = a , . -  ,.*. -YZ. 1"; 

(a) Any a r e a  t o  which k c e s k  w f l l  be l i m i t k d  ' b y ' ~ k Z " l t h - - ~ h ~ s i c ' s  and 
i n  which precaut ionary  meeures  a r e  taken f o r  t h e  purpose of p ro tec t ing  
ind iv idua l s  from exposure t o  ion iz ing  rad ia t ion  and/or r ad ioac t ive  mater- , 

i a l s .  

(b) Any a r e a  s o  designated by t h e  Health Physics Of f i ce r .  . ,. 
;,c 

-, .r - 
Requirements: 

Areas w i l l  be posted by Health Physics. 
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b.  Radiation Area. 

(1) Def in i t ion:  Any a rea ,  access ib le  t o  personnel,  i n  which t h e r e  
e x i s t s  r a d i a t i o n  a t  such l e v e l s  t h a t  a major por t ion  of t h e  body could 
rece ive  i n  any one hour a dose equivalent  i n  excess of 2 mil l i rem, o r  i n  
any f i v e  (5) consecutive days a dose equivalent  i n  excess of 100 millirem. 

1- 

(2)  Requirement : Each Radiation Area s h a l l  be conspicuously posted - 
with a s ign  o r  s igns bear ing t h e  r a d i a t i o n  caution symbol and the  words: 

"CAUTION" 
"RADIATION AREA" I 

c.  High Radiation Area. 

(1) Def in i t ion:  Any a r e a  access ib le  t o  personnel i n  which the re  ex- - 
ists r a d i a t i o n  a t  such l e v e l s  th'at a major portion' o# t h e  body could re- 
ceive  i n  any one hour a dose equivalent  i n  excess of 100 mil l i rem. 

(2)  Requirements : , :  
- 

(a) A High Radiation Area s h a l l  not  be es tabl ished without t h e  ap- 
proval  of the  Health Phys i,cs '0ffi.t-erL"or h i s  rep 'resentat ive 'except i n  an 

r < : -3 h :> ,q * 
I 

emergency. 

(b) Each High Radiation Area es tab l i shed  f o r  more than 30 days s h a l l  
be equipped with control  devices i n  accordance with ?%.3BbCB)<2;, lac-'  
ePR-iLB- /QCF IZ%0.203  flab ZTCFR 1910.Cb 

(c) Except i n  an emerge'ncy, no individual' s h a l l  e n t e r  a High Radia- 
t i o n  Area u n t i l  the  a rea  has been monitored by Health Physics and appro- 
va l  f o r  h i s  ent ry  has been given by Health Physics. 

(d) No individual  s h a l l  e n t e r  o r  remain i n  a High Radiation Area un- 
l e s s  personnel a r e  immediately ava i l ab le  i n  the  v i c i n i t y  t o  render a s s i s -  
tance.  

(e) Each High Radiation Area sh'all be conspicuously posted with a 
s ign  o r  s igns bearing t h e  r a d i a t i o n  caution symbol and t h e  words: 

e ,  

"CAUTION" 
"HIGH RADIATION AREA" 

d. Airborne Radiation Area. 

( 1  Def in i t ion:  Any room, enclosure, o r  operat ing a r e a  i n  which 
. - 
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a i rborne  r a d i o a c t i v e  ma te r i a l s  e x i s t  i n  concentrat ions i n  excess of a- 
mounts s p e c i f i e d  i n  Appendix B ,  Table 1, Column 1, T i t l e  10, Code of Fed- 
e r a l  Regulat ions,  Pa r t  20, o r  any room, enclosure,  o r  operat ing a r e a  i n  
which a i rborne  rad ioac t ive  ma te r i a l  e x i s t s  i n  concentrat ions which, aver- 
aged over a  number of hours i n  any week during which individuals  a r e  i n  
the  a rea ,  exceed 25 percent  of t h e  amounts spec i f i ed  i n  the  above r e f e r -  
enced Code of  Federal R e g u l a t i o n s c .  C - /  

(a) An Airborne Radioact iv i ty  Area s h a l l  not  be e s t ab l i shed  without 
approval of t h e  Health Physics O f f i c e r  o r  h i s  r ep resen ta t ive  except i n  an 
emergency. 

(b) The Health Physics o f f i c e r '  s h a l l  d i r e c t  t h e  use  of r e s p i r a t o r y  . 
p r o t e c t i v e  devices ,  v e n t i l a t i o n  con t ro l  measures, and o the r  appropr ia te  
ac t ions  wi th in  Airborne Radioact iv i ty  Areas. 

(c) Each Airborne Radioact iv i ty  Area, s h a l l  be conspicuously posted 
with a s i g n  o r  s igns  bearing the  radi ,at ion caution symbol and t h e  words: 

"CAUTION" 
11 AIRBORNE RADIOACTIVITY AREA" 

I 

e .  Areas Where Radioactive Mater ia l  i s  Present .  

(1) The provis ions  of t h i s  paragraph apply t o  ma te r i a l s  which have 
been procured and a r e  use fu l  because of t h e i r  radioactive'component in-  
cluding n a t u r a l  Uranium , o r  Thorium compounds - = 3 i  W & =-/ 
+%3 

(2) Each a r e a  o r  room and p r i n c i p a l  conta iner  i n  which rad ioac t ive  
m a t e r i a l  i s  s t o r e d  o r  used s h a l l  be  conspicuously' posted with a s ign  o r  a 

s igns  bearing t h e  r a d i a t i o n  caut ion  symbol and t h e  w o ~ d s :  

'CAUTION" 
"RADIOACTIVE MATERIAL (S) " I 

(3) S~)mples, working so lu t ions ,  laboratory standards,  check sources,  
e t c . ,  must be labeled,  segregated,  o r  o t h e d i s e  i d e n t i f i e d ,  i n  such a man- . 
ner  t h a t  a l l  personnel i n  the  a r e a  recognize t h a t  r ad ioac t ive  ma te r i a l  i s  
p resen t  i n  the  ob jec t .  Radioactive marking tape  may be used f o r  t h i s  pur- 

@ -/ 
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f ,  Contaminated Areas. 
. 

( 1  ~ e f i n i t i o n :  Any a r e a ,  i nc l Jd ing  work a reas ,  which a r e  contami- 
nated with,, r a d i o a c t i v e  materqal  t o  l e v e l s  i n  excess of  va lues  published 
i n  the  APPENDIX to' ANNEX U of t h i s  r e g u l a t i o n  (contamination c o n t r o l  and 
Decontamination opera t ions)  . - 

(2 )  Requir I 

(a) Any a r e a  which may r o u t i n e l y  become contaminated during experi-  
mental procedures may be pos ted  conspicuously with a s i g n  o r  s igns  bear-  
ing t h e  r a d i a t i o n  caut ion  symbol and t h e  words : 

"CAUTION" 
"POTENTIALLY CONTAMINATED AREA" 

(b) Any a r e a  which is  contaminated may be conspicuously posted with ' - 
a s ign  o r  s igns  bear ing  t h e  r a d i a t i o n  caut ion  symbol and t h e  words! 

(c) A l l  a r eas  des ignated  a s  "Contaminated Areas" o r  "Po ten t i a l ly  Con- \ 

taminated Areas" w i l l  always be  regarded as  heavi ly  contaminated and must I 

be surveyed by Health Physics fol lowing use  and decontamination i n  o rde r  
, . I  

t o  be considered f r e e  of contamination. 
- 

g. Spec ia l  Areas of Concern. A , 

.-, 1 

'(1) A t .  t h e  d i ~ c ~ e t i b ' n  of-%he ~ e a l t h  Physics o f f i c e r ,  dose r a t e s  'may* 
be pos ted  f o r  informational  purposed a t  any p o i n t .  

(2) Specia l ly-des ignated  s inks  through which r a d i o a c t i v e  ma te r i a l  may 
be discharged i n t o  t h e  s a n i t a r y  sewer system s h a l l  'be conspicuously postedd'  
with t h e  r a d i a t i o n  caut ion  syinbol and t h e  words: - 

"CAUTION" 
"RADIOACTIVE MATERIAL DISPOSAL SINK" 

(3) A l l  l abora tory  receptac1es':fo-r r ad ioac t ive  waste s h a l l  be cpn- a 

spicuous ly  pos ted  with t h e  r a d i a t i o n  caut ion  symbol and t h e  words: . , 
., 

* .- ', , .  - 
(4) Equipment conta in ing  o r  l i k e l y  t o  contain r ad ioac t ive  ma te r i a l ;  " 

and equipment r equ i r ing  s p e c i a l  precaut ions  t o  perform s p e c i f i c  t a s k s ,  
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w i l l  be posted with a s ign s taking t h a t  approval of the  Health Physics 
Off icer  i s  required before  any: maintenance 0.1: r epa i r  of t h i s  i t e m  is 
. i n i t i a t ed .  - 1. 

(5) Reactor Areas a r e  thbse areas  adjacent t o  nuclear reac tors ,  . 
access . t o  which i s  control led by t he  r eac to r  s t a f f  and/or Health Physics. 

I 
I 

- 4. RADIATION PROTECTION STAND~RDS. Every e f f o r t  w i l l  be made t o  main- 
t a i n  the  r ad i a t i on  dose equivallent as f a r  below the  following Radi'ation 
Protection Standards as  pract i=able .  Pos i t ive  e f f o r t s  w i l l  be  ca r r ied  
out  t o  f u l f i l l  t h i s  objective;;  a6d; determination of necessity w i l l  be 
weighed aga ins t  t he  bene f i t s  t o  be expected. 

l 

a. Basic Radiation Protectipn standards adopted f o ~  the  control  of 
occupational exposures t o  ionizing r ad i a t i on  include : - 

(1) The accumulated dose equivalent  of rad ia t ion  t o  the  whole- . - 
and trunk; '.active blood-fo irrg organs; gonads; o r  l ens  of 

' the eye w i l l  not iiiceed: 
' ' .  

- - 

! .  
(a).,' 1.25 rem i n  any calendar quar te r ,  nor 

I' , , 2 .  . . 
.- 

-~rmn.% + ~ ~ ~ c a l e n d a r  year . ' I 

- -. -__ - 
(2) The accumulated dose, equivalent  of rad ia t ion  t o  t he  s k h  of I I 

' t he  whole-body (other than hands and forearms); cornea 6f the  eye; and 
1 
i 

bone w i l l  not  exceed: i 

(a) 7.50 rem i n  any calendar quar te r ,  nor 
, 

(b) 30 rem i n  any 1. calendar year. 

(3) The accumulated dose equivalent  of rad ia t ion  t o  the  hands and 
wr i s t s  o r  t h e  f e e t  and ankles w i l l  not exceed: 

I . , 

(a) 18.75 rem i n  'any calendar quar te r ,  nor 

(b) - 75 rem i n  any 1 calendar year. I, 

I .  
i - 
I 

t 

(4) The accumulated dose of r ad i a t i on  jto the  fo reams  will not ex- 
ceed: I 

I 
( i 

(a) 10 rem i n  any calendar quar te r ;  no.? 
1 

. , 

i 
! 
I 

(b) ,30 rem i n  any 1 calendar. year. j 
- 

c.3 I - - D- 5 I - 
8 
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(5) The accumulated dose equivalent o r  rad ia t ion  t o  the thyroid; 
o the r  organs; t i s sues ;  and organ systems w i l l  not exceed: 

I 

(a) 5 rern i n  any calendar quar ter ,  -nor 

(b) 15 rern i n  any 1 calendar year. 
I _ .  

(6) Individual(s)  under 18 years of age, females known t o  be preg- 
nant,  and occasionally exposed individualcs)  w i l l  not  b e  exposed t o  a 
whole-body dose equivalent  of more than: , 

(a) 2 millirem i n  any 1 hour, nor 

(b) ,100 mill irem i n  any 7 consecutive days, nor 
- 

(c) 500 mill irem i n  any 1 calendar year, nor 

(d) moie than 10 percent of the  values in C2) , C31, ~ 4 1 ,  and (51 - 
above, f o r  o ther  areas  'of the  body; 

- 
I 

(7) Individuals over 18 years of age but  who have not  yet  reached - 
t h e i r  19th bi r thday may be occupationally exposed t o  ionizing radiati'on 
provided t ha t  they do not  exceed 1.25 rern dose equ iva len t ' to  t he  whole- 

I 

body i n  any calendar quar te r ,  nor 3 rem in' the  12 consecutive months ,- 

p r i o r  t o  t h e i r  19th birthday.  - 4 

I 
(8) Women of reproductive capacity should be occupationally ex- . , 

posed only under condit ions where t he  dose,equivalent  t o  t he  abdomed I I 

w i  11 not exceed: I - - 
i - 7--- -_ -_ I 
8 

--\ 

- (a) 1.25 rem i n  any,calendar quar te r ,  nor 

(b) 5 rem i n  any 1 calendar year. 1 

. > 

! 

(9) Females known t o  be pregnant w i l l  not be occupati.onally ex-. 
posed t o  ionizing r ad i a t i oh  more than 6a[6] above. I t  I s  the  respon- 
s i b i l i t y  of the  female employee t o  advise he r  employer of the  f a c t  t ha t  
she i s  pregnant. 

I 

b. Radiation Protection Standards adopted f o r  t he  control  of plan- t 
ned occupational exposures to. ioniz ing . .. rad ia t ion  under emergency si'tua-. I 

t ions  include: 1 - *  . . .i , . . . 
I 

. , 
(1) Life Saving: 

- I 
I - 

- (a) The accumulated dose equivalent of rad ia t ion  t o  the  whole-body I 
I I 

- 
should not exceed 100 rem. - - 

* \ . i  
D-6 . ' 

I 
I 

j . . 
! 

I >  
I 

' I >  
I 

t 
J 
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(b) The accumulated ' to ta l  dose equivalent  of r a d i a t i o n  t o  t h e  hands I 
and forearms should not  exceed.300 rem. I I 

1 

(2) Less Urgent: 

(a) The accumulated 'dose equivalent  of : radia t ion t o  t h e  whole- 
body should not  exceed 25.rem. 

(b) The accumulated t o t a l  dose equivalent  of r a d i a t i o n  t o  t h e  I 

hands and forearms should not-exceed .. 100 rem. I -. 
. - 

c. Radiation Protec t ion Standards ,adopted f o r  t h e  con t ro l '  of non- 
occupational exposures t o  ion iz ing  r a d i a t i o n  include l imi t ing  t h e  use  
of sources of ioniz ing r a d i a t i o n  such t h a t  t h e  accumulated dose equiva- 
l e n t  of r a d i a t i o n  t o  the  whole-body. f o r  an individual  in the. genera l  pop- - 

u l a t i o n  (exclusive of n a t u r a l  background and medical and den ta l  exposures1 
w i l l  not  exceed 0.5 rem i n  any 1 calendar  year. % 

d. Al te rna te  Radiation Por tec t ion Standards, l e s s  r e s t r i c t i v e  than 
- - 

those prescr ibed i n  6a above, may be used i n  spec'ial circumstances, prfien 
, . approved by t h e  Surgeon General o f , t h e  m i l i t a r y  department concerned. . I 0 

I 

(1) iProposals Eor t h e  use  of a l t e r n a t e  standards w l l l  conta in  corn-. 
5 

p l e t e  j u s t i f i c a t i o n  and w i l l  descr ibe  t h e  procedures by which t h e  a l ter - .  . - 
n a t e  standards w i l l  be implemented. , 

l - - 
(2) Al te rna te  r a d i a t i o n  p ro tec t ion  standards w i  11 mot-be consid&;. 

ed f o r  individuals  under 19 years of age, females known t o  be pregnant, i 

occas ional ly  exposed individuals ,  women of reproductive capacit); o r  non- 
occupational exposure t o  ion iz ing  rad ia t ion .  , .  

e. When dosimetry i n d i c a t e s  t h a t  an individual  may have receiyed F 

g r e a t e r  than 400 mil l i rem p e r  month whole-body exposure; exposure t o  un- 
usual  concentrat ions of a i rborne  rad ioac t ive  m a t e r i a l ;  or  t.he.indivi-dual 4 

I 
. be l ieves  he may have been exposed t o  excessive ioniz ing r a d i a t i b n  Heal tk  
Physics w i l l  i n v e s t i g a t e  t h e  circumstances of t h e  exposure. A w r i t t e n '  

-- r e p o r t  of t h e  inves t iga t ion  w i l l  be prepared. 
4 7 . -  

f .  When it i s  determined t h a t  an individual  may have received a 
- - dose of ioniz ing r a d i a t i o n  i n  excess of the  limits s t a t e d  i n  p a r a  4 

above, o r  has been exposed t o  a i rborne  concentrat ions of. r ad ioac t ive  ma? . 
t e r i a l  i n  excess of 25% of t h e  amounts spec i f i ed  I n  Appendix B, TaG'le 1,- 

- Column 1, 10 CFR 20, when averaged over t h e  number-of hours i n  anyweeR, 
/ ---- a r e p o r t  of t h e  findings-wi-14-be-made t o  t h e  WRAMC Rad?bi'sotope ~ommi'ttee - -- -- 
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f o r  recommendation f o r  cor rec t ive  ac t ion t o  be taken. Reports of  inves- 
t i g a t i o n  of overexposures and cor rec t ive  a c t i o n  w i l l  be submitted through 
Health Services Command, Fort  Sam Houston, Texas; t o  t h e  Surgeon General 
.and t h e  USAEC i n  compliance with p e r t i n e n t  d i r e c t i v e s .  

- - g..:.The exemption of medical exposure from considerat ion r e l a t i v e  t o  
permiss ib le  exposure l i m i t s  of t h i s  ANNEX apply only t o  t h e  pa t i en t .  A l l  
o the r  personnel ,  such a s  physicians and technic ians '  administering exposures 
a r e  sub jec t  t o  t h e  permiss ib le  exposure l i m i t s , l i ' s t e d  atove. . 

5. ACCIDENTAL EXPOSURE TO IONIZING RADIATION. The specif i-c procedures 

_/-- 

and r e s p o n s i b i l i t i e s  r e l a t i n g  t o  the  acc iden ta l  exposure of personnel t o  
known o r  suspected overexposures a re - l e l inea ted  - i n  ANNEX W .to this-kegu-. _ -. 

l a t i o n ,  

a. In te rna l  Exposure. A l l  persons who a r e  known o r  suspected t o  
have been i n t e r n a l l y  exposed t o  quantities of radi'oactiue materilal in ex,- 
cess of t h e  amounts s p e c i f i e d  i n  ANNEX W'of ;tMs Regulation sha l l she  re-  - 
ported t o  t h e  Health Physics Officer .  I 

b. External  Exposure. . A l l  persons rho' a r e  known o r  suspected t o  
have been gx te rna l lx  exposed t o  r a d l a t l o n  l e y e l s  i n  excess of those  l i -s ted :- 
i n  para  4 above, s h a l l  be reported IMMEDI'ATECY' t o  t h e  Health PhysTcs Offi'cer. 

~. i . 
I '  

1 .  
- 

- - 

I .  

I 
1 

- ., 
1 .  

i 
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ANNEX E (PERSONNEL MONITORING) I 
t o  WR 40-10 (Health Physics  Regulat ions)  

I 

1. PURPOSE. The purpose of t h e  personnel  monitor ing program i s  t o :  
I 
I 

l 
a. Q u a n t i t a t i v e l y  e s t ima te  t h e  magnitude of t h e  exposure of  i n d i -  

>. ",-, P 5 .4 -?; 3 :f v i d u a l s  t o  sources  of i o n i z i n g  r a d i a t i o n .  I _ j  
t 

.* - .3-- 'q 

" 7  ., , L 

b.  ~ e t e c t  hazardous condi t i6ns  r e l a t i n g  t o  i o n i z i n g  r k d i a t i o n  ex- 
posure n o t  found dur ing  r a d i a t i o n  p r o t e c t i o n  surveys.  

2 .  SELECTION OF PARTICIPANTS. Personnel  s e l e c t e d  f o r  personnel  moni- 
t o r i n g  w i l l  inc lude :  

a .  Ind iv idua l s  who a r e  l i k e l y  t o  b e  exposed t o  s u f f i c i e n t  r a d i a t i o n  
from a l l  occupat iona l  exposures t o  r e c e i v e  an accumulated d o s e ' i n  *&cess - 

of t e n  (10) pe rcen t  of t h e  app l i cab le  q u a r t e r l y  b a s i c  Radia t ion  Protec-  
t i o n  Standard (See ANNEX D t o  t h e s e  Regulations-). .I 

' , ' 4 *\, . >*' 
* e ,  " 

.+.. T j . s - z $ . $  . 
- 

b .  Those o t h e r  ind iv id tk ls , .  se le>cted  by t h e  Health Physics O f f i c e r .  
- 

3 ,  DEVICES AND METHODS FOR PERSONNEL MONITORING. 

a ,  A f i l m  badge i s  t h e  primary dos ime t r i c  device  f o r  personnel  mon- , 

i t o r i n g  i n  t h e  Army. I t  c o n s i s t s  of a packet  of r a d i o s e n s i t i v e  photo- 
graphic  f i l m  i n  a p l a s t i c  ho lder .  The fol lowing types  of f i l m  badges 
a r e  a v a i l a b l e :  

(1) Whole body badge, S e n s i t i v e  t o  b e t a ,  X-ray, and gamma r a d i a t i o n  
' 

and worn t o  measure t h e  exposure r ece ived  by t h e  whole body. 

- ( 2 )  Wrist badge. - Same as  t h e  whole body badge except  t h a t  it i s  pro- 
vided with a wrist band s o  t h a t  it can be used t o  measure t h e  ,dose  t o  t h e ,  - 
hands. 

(3) Neutron badge. ~ e n s i t i v k  t o  neutron r a d i a t i o n s  and worn t o  . 
measure exposure of t h e  whole body t o  neutrons.  

b .  Pocket chambers provide  a means of  ob ta in ing  r a p i d  i n d i c a t i o n s  of  
t h e  accumulated dose over  s h o r t  pe r iods  of time., The direct-read)-ng-;per- , L 

sonnel  dosimeter  enables  i nd iv idua l s  t o  monitor t h e i r  own accuniulatedz~dose. 

c .  Various a u d i b l e  pocket ra temeters  and i n t e g r a t i n g  d o s i m e t e i s  :aye - .  
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al,so ava i l ab le .  These a r e  use fu l  f o r  personnel i n t e r m i t t e n t l y  exposed t o -  
high i n t e n s i t y  X-ray or  gamma r a d i a t i o n  f i e l d s .  

d. Thermoluminescent dosimeters a r e  useful' f o r  dose measurements 
where o t h e r  -devices are  too cumbersome o r  a r e  otherwise unsui table .  

C" e. 
&Assi;yL 

methods may be employed i n  some cases t o  assess  t h e  
quan t i ty  of c e r t a i n  radioisotopes  which a re  present  within t h e  body. 
~ v a i l a b l e  techniques include:  

(1) Whole body counting. ' 

(2) Se lec t ive  organ scanning. s ,. . 

(3) *breath ana lys i s .  
I ' 7  

C@ ' (4) Urinalys is .  
F E C ~ L  C\~&Lysr s 

4. GE RAL GUIDELINES. 
cbu+ac tlrs 

ing  exposed t o  a r a d i a t i o n  source f o r  a .  Each person, except t h o s e L  
- - medical p u ~ o s < s ,  who occupies a Area f o r  more th'hn one (1) - 

day, w i l l  wear a f i l m  badge unless s p e c i f i c a l l y  exempted by t h e  Healtfi 
Physics Off icer .  

b. Film badges w i l l  not  be used f o r  any purpose o the r  than personnel 
monitoring without the  approval of t h e  Health Physics Of f ice r .  . . 

c. only those f i lm badges issued by WRAMC Health Physics shal.1 be 
acceptable i n  meeting the  requirements of t h i s  paragraph f o r  persons 
coming under t h e  scope of these  Regulations. 

d. WRAMC f i lm badges s h a l l  not  be worn by WRAMC personnel when 
occupationally exposed a t  o the r  f a c i l i t i e s  without t h e  consent of t h e  
Health Physics Off icer ,  WRAMC. When m i l i t a r y  o r  c iv i l i an -personne l  assign- 
ed t o  W ~ C  are  exposed t o  ioniz ing r a d i a t i o n  a t  an i n s t a l l a t i o n  ou t s ide  
the  j u r i s d i c t i o n  of WRAMC, they s h a l l  insure  t h a t  t h e  required  exposure 
information is furnished t o  t h e  custodian of h i s  DD Form 1141 (Record of 
Occupational ~ x ~ o & r e  t o  Ionizing ~ a d i a t i o n )  . Health Physics maintains 
these  records a t  WRAMC. 

e ,  Other dosimetric devices and methods may be employed t o  supple- 
&@' ment the  f i lm badge under c e r t a i n  circumstances. The Health 

P h y s i x  w i l l  designate those individuals  authorized t o  s u b s t i t u t e  
another device o r  method f o r  t h e  f i lm badge based upon the  occupational 
hazards t o  which they a r e  exposed. 



not 

i I 
f .  Film badges w i l l  'be s tpred i n  contrdlled,  low dos'e 
being worn by the  individdal: 

I 
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r a t e  areas when 

g. Film badges used f o r  personnel dosimetry w i l l  not be worn during 
medical and denta l  X-ray exposbres ' o r .  when the  individual  i s  t o  receive 
a radioisotope treatment. w i l l  be obtained from Health Physics 

procedures. 
before  wearing t he  f i lm completfon of radioisotope treatment 

- I h. Film badges 'wi l l  not  be worn off  duty. . \ 
I 

i. The f i lm badge w i l l  no!t b e  in ten t iona l ly  exposed, tampered i i t h ,  
I or  damaged. , 
I 

, j . . Whenever a f i lm badge i s  thought t o  have been l o s t ,  damaged, 
accidenta l ly  exposed, e tc . ,  the  ,Health Physics Off icer  w i l l  be promptly 
no t i f i ed .  A replacement badge . . will be issued immediately. 

P 

k. The whole ---., body 'badge should be worn on t he  torso,  f u l l y  exposed. 
, - + .  

1. ~ h e ' w h o l e  body f i lm badge w i l l  be worn under t h e  lead apron and 
t h e  .wrist '  badge under the  lead glove when these p ro tec t ive  items a r e  worn. 

J*,  , ,. 

J' = 
4 

- 
& ? - T h m i ~ b a d ~ e - s h - o u l d  be worn on t he  s i de  of t h e  wrist facing 

t h e  rad ia t ion  source. --------_ - -- - . k 

n .  Film badges should never be ' c a r r i ed  i n  t he  pocket, subjected t o  
mechanical s t r e s s ,  chemical fumes, heat,,humidity8; o r  d i r e c t  sun l igh t  . 
s ince  these can damage the  f i lm and give f a l s e  r e ~ u l t s .  

o. Film badges w i l l  be worn only by the  individual  t o  whom .they a r e  
I 

issued. 

5. ' ADMINISTRATION. 

a. Application f o r  f i lm badge service  w i l l  be made t o  .the Health 
Physics Off icer  on WRAMC Form 1119 (Film Badge Application and Record 
of Occupational External Radiation Exposure). 

I .  

b. Personnel on permanent personnel monitoring service  w i l l  be sub- 1 

j e c t  t o  medical examinations i n  accordance with ANNEX F t o  these  Regula- 
t ions .  I . I  

1 
i 

c.  Health Physics w i l l  exchange f i lm badges and- t ransmit  t h e  f i lm 
packets, afong with photodosimetry repor ts ,  'to Lexington-Bluegrass i 

. . 
I .  - 

I I i - 
- - E- 3 ; - 

I 

I 
I 

i 

4 
- .  I . . L 

I , .  
I i .. I 

4 

I 
3 

-- - I . . 
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Depot f o r  monthly development and exposure evaluation.  

d .  Records of exposures w i l l  be maintalned as  follows: 
0 

(1) The Lexington-Bluegrass Army Depot maintains permanent rekords 
of a l l  exposure read<ngs and r e t u r n s  the  Photodosimetry Report (DA 3484) 
t o  t h e  WRAMC Health Physics Off icer .  

- - 
(2 )  The WRAMC Health Physics Of f ice r  maintains DD Form 1141 (Record- 

of Occupational Exposure t o  Ioniz ing Radiation) f o r  a l l 5 i i l " l t ~  and civ- , 

i l i a n  personnel assigned o r  a t tached t o  WRAMC who a r e  p a r t i c i p a n t s  i n  t h e  
WRAMC Personnel Monitoring Program i n  accordance , .  with AR 40-14. 

(3) When a DD Form 1141 (Record of Occupational Exposure t o  Ionizing 
Radi.ation] is maintained on an individual  by t h e  Health Physics Off icer ,  
the  j acke t  of h i s  medical record w i l l  be annotated, "Film Badge we are^, - 
Cal l  Ext. 5107 f o r  information regarding DD Form 1141" and a eopy of  

'WRAMC FL 396 (DD .Form 1141 Locator) w i l l  be placed on t h e  l e f t  s i d e  o f .  t h e  
jacket  by t h e  custodian of t h e  ind iv idua l ' s  medical record. _ . 

. -- 
lb.:.- - 

(4) Records s o  annotated w i l l  NOT be re leased  t o  t h e  indivi'dual when 
. they a r e  c lea r ing  pos t  u n t i l  they have obtained t h e i r  DD Form 1141 from . 

. the  Health Physics Office. 

(5) The Health physics Of f ice r  w i l l  send t h e  photodosimetry repor t s  - 
/ - on non-WRAMC employees ( i .e . ,  those  persons f o r  whom no. DD Form 1141 is 

maintained by WRAMC, and former W P ~ C  employees whose DD Form 1141 has - - ---.----, 

been forwarded) t o  t h e  appropr ia te 'cus todian of t h e  medical record of 
each monitored individual  a t  i n t e r v a l s  not t o  exceed a ca lendar  quar ter .  1 

Reports of zero exposure w i l l  not  be  furnished t o  monitored v i s i t o m ,  un- i 
l e s s  requested by t h e  v i s i t o r  o r  t h e  custodian of h i s  exposure record. ' , I 

( 6 )  The I1Record ' of Occupational ~ x ~ o s u r k  t o  Ionizing Radiation" and 
records of  bioassay r e s u l t s  on WRAMC personnel s h a l l  b'e made a v a i l a b l e  i 

t o  t h e  individual  o r  h i s  super iors  upon request  t o  t h e  Health Physics i 

Officer .  , 

(7) The r e s u l t s .  of bioassay, whole body \ r a d i o a c t i v i t y  measurements, 
o r  es t imat ion of i n t e r n a l  exposure t o  pe r sons . reg i s t e red  i n  t h e  WRAMC -- - - -  i 

Personnel Monitoring Program, s h a l l - b e  sen t  t o  t h e  Health Physics Officer  I I 

, who i s  responsible  f o r  post ing d a t a  t o  t h e  DD Form 1141 and o t h e r  dosi- ! L 

metry f i l e s .  
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completion of WRAMC Form 606 (Request f o r  Discontinuat ion of Film Badge 
Service)  when an i n d i v i d u a l  depa r t s  o r  is  assigned d u t i e s  which, i n  t h e  
opinion of t h e  Health Physics O f f i c e r ,  do not  warrant continuation, 

6. INVESTIGATIONS. 

a .  Health Physics personnel  w i l l  i nqu i re  i n t o  a l l  excessive,  un- 
usua l ,  o r  unan t i c ipa ted  exposure r e s u l t s .  

b .  A l l  l o s t  f i l m  badges and f i l m  badge readings i n  excess o f  200 
mil l i rem w i l l  be i n v e s t i g a t e d  by Health Physics and a w r i t t e n  record of 
t h e  f ind ings  w i l l  be prepared.  

c. When 
a r e  found, a  
a t i o n  of t h e  
ind iv idua l  s 

exposures g r e a t e r  than t h e  l i m i t s  s p e c i f i e d  i n  AR 40-14 
formal i n v e s t i g a t i o n  w i l l  be conducted and a b r i e f  explan- 
probable cause of t h e  overexposure w i l l  be  e n t e ~ e d  on- t h e  
DD Form 1141 by t h e  Health Physics O f f i c e r ,  
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. A ~ ~ - E V A L U = O N  - OF -__ _ RADIATMN 'WORKERS) 
t o  WR 40-10 (Health Physics ReguTari-ok- 

. . 
1. GENERAL. I t  i s  necessary t o  pe r iod ica l ly  evaluate the  heal th '  of I . . .  

- m a r i  workers i n  order t o  provide basel ine  da ta  f o r  f u t u r e  comparisons, I 

supplement the  s i a t i o ~ ~ r o t e c t i o n  program, provide f o r  timely detect ion 
of developing medical problems, and f o r  medicolegal reasons. The refer-  
ences c i t e d  i n  paragraph 7 of t h i s  ANNEX provide guidelines needed f o r  
evaluation of individuals.  In  order t o  insure  t h a t  a l l  radi 'ation workers 
a t  WRAMC rece ive  timely and appropriate medical evaluations,  a comprehen- 

. s ive  program i s  needed f o r  t h i s  i n s t a l l a t i on .  

2. PURPOSE. I t  i s  the  purpose of t h i s  Regulation t o  promulgate the med- 
i c a l  evaluation procedures f o r  r ad i a t i on  workers a t  Walter Reed Army Med- 
, i c a l  Center based upon appl icable  regula t ions ,  guidelines,  and .%he pro- 
fess iona l  opinions of t he  members of the Radioisotope Comrni'ttee. - 

3.  RESPONSIBILITIES. .- 

- 
a. WRAMC Radioisotope Committee i s  responsible f o r  providing guidance 

and rendering profess ional  opinions regard ing-su i tab le  medical evaluation 
. procedures f o r  rad ia t ion  workers a t  Walter Reed Army Medi'cal Center. 

. I 

b. Subcommittee f o r  Medical Evaluation of Radiation ~ o r k e r s  of the  
Radioisotope Committee i s  responsible  f o r  determining medical exami'nati'on . . - 
policy f o r  - a l l  persannei occupationally exposed t o  ionizing radi'ation a t  

, WRAMC and determining s p e c i f i c  parameters f o r  examination i n  event of a 
suspected.or  a c tua l  overexposure t o  ion iz ing  radia t ion.  / 

c. Health Physics Off icer :  , 

(1) Class i fying individual  workers a t  W& i n t o  the  categor ies  given 
i n  para  4 of t h i s  Regulation. . .  t 

. I  I 
L 

(2) Providing up-to-date- no t i f i c a t i on  of t h i s  c lass i f i ca t2on  t o  t he  
Preventive Medicine Off icer ,  Mili'tary Personnel, and the.Physica1 Examin- 
a t i on  Section,  WRAMC. 

2 

(3)  Detecting.working condit ions which could r e s u l t  In t he  accidental  
ingest ion,  inha la t ion ,  i n j ec t i on ,  o r  absorption of radioisotopes  by work- I 

e r s ,  taking ac t ion  t o  reduce such hazards, and ca l l i ng  tlie a reas  of Fiazard 1 

I 1 :  t o  the  a t t en t i on  of the  Preventive Medicine,offPcer.' - I 

-- 
-- -__ 

d. Preventive ~ e d i c i n e  0ffi;cer: 
I 

b ! 

- 

I 

(1) Determining the nature  of specia l  s tud ies ,  organ funct ion t e s t s ,  
. '  - 
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I 
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and bioassays which might be of benef i t  i n  the  medical evaluation of 
workers who a re  exposed t o  po ten t ia l  hazards from the  use of radioiso- 
topes. I 

( 2 )  Evaluating t h e  r e s u l t s  -of. su.ch.directed s tud ies  which a r e  not a I 

p a r t  of a rou t ine  medical examination. 

(3) Insuring t h a t  the  ~ h y s i ' c a l  Examination Section implements' the  
decisions made and considers the  r e s u l t s  of such s tud i e s ,  assays,  and 
t e s t s  as  p a r t  of t he  medical examination of these  s p e c i f i c  workers. 

- - 

(4) Providing advice and guidance t o  e x d i n i n g  physicians concerning 
the  scope and conduct of medical examination f o r  rad ia t ion  workers. 

( 5 ) -  Seeking t he  advice of s p e c i a l i s t s  and/or members of the  Radioiso- 
tope Committee' i n  any instance where such advice .might a s s i s t  i n  deter-  
mining the  exact na ture  of the  hazard, the  c r i t i c a l  organ, and t h e  nature 
and usefulness of t h e  s tudies  t o  be undertaken.' 

4. CATEGORIES OF PERSONNEL, Personnel working with rad ia t ion  w i l l  he 
divided i n t o  f i v e  major categories accordingl to  t he  hazard t o  which-they - 
a re  exposed. The categor ies  a r e  mutually exclusive i'n mest-instances; 
however, some individuals  may f a l l  i n t o  morei than one category. Such . 
individuals 'should be  examined i n  accordance with requirements of Both 
categories. , T 

a, Personnel Exposed t o  an External Radiation Hazard. Those indivl-  
duals who a r e  po t en t i a l l y  exposed t o  X-ray o r  gamma rad ia t ion  emanati'ng 
from X-ray machines, sealed gamma sources, e t c .  . - 

b. R e a c t o ~  Workers and Personnel Exposed t o  Neutron Hazard. This 
- group includes those individuals whose dut ies  could po t en t i a l l y  r e s u l t  i n  

exposure t o  neutron fluxes-emanating from reac tors  and/or neutron sources. 
The group includes reac tor  s t a f f  members, Health Physics personnel, and 

- experimenters who frequent ly  work'with the  reactor .  A pa r t i c ipan t  l n  the  . 

Army Nuclear Power Program (e-.g., Reactor S t a f f  Member, Health Physi'cs 
Technician, e tc . ) ,  who has been previously accepted under the  provlslons 

// 

- of TB MED 267, i s  included i n  t h i s  group., 
- .--- - -A - . . -  

c. Personnel Exposed t o  'an 1n te rna i  Radiation Hazard. This group 
includes those individuals  who, by v i r t u e  of t h e i r  du t ies ,  rout inely  a re  
i n  the  proximity of unsealed radioact ive  mater ia l  and, therefore ,  potent ia l -  
l y  subject  t o  inhala t ion,  ingestion,  absorption, o r  l n j ec t i on  of such . 
material  i n t o  t h e i r  bodies. 

I 

d. Personnel ~ x ~ o ' s e d  t o  Laser Radiation! Hazard. This group lncludes : . - 
I - 

I - - I - 
F- 2 i I 

I .  . - -  - I 

i - -- 
I .  

I 

! - -  - - " -J 



those ind iv idua l s  who, by v i r t u e  of  t h e i r  d u t i e s ,  r o u t i n e l y  a r e  i n  the  
proximity of  hazardous l a s e r  devices.  

e. Personnel Exposed t o  Microwave dadiakion ~ a z a r d .  ' This group I 

inc ludes  those- ind iv idua l s  who, by v i r t u e  of t h e i r  d u t i e s ,  r o u t i n e l y  
1 

a r e  i n  t h e  proximity of  designated hazardous microwave a r e a s . .  

5. MEDICAL EVALUATIONS. 

a. I n i t i a l  Examination. Preplacementlpre-employment medical  exam- 
i n a t i o n s  a r e  requi red .  

(1) For workers exposed t o  ion iz ing  r a d i a t i o n  hazards,  this 'examin- 
a t i o n  should inc lude  a rou t ine  medi-cal examination us ing SF 88 and 89 
f o r  m i l i t a r y  personnel  and SF 7 8 , f o r  c i v i l i a n  personnel ,  a review o f  
p r i o r  occupational exposure,-and a desc r ip t ion  of any unusual exposure t o  
ion iz ing  r a d i a t i o n  r e s u l t i n g  from.previous occupations, acc iden t s ,  o r  
d iagnos t i c  procedures. Any t h e r a p e u t i c  exposure w i l l  b e ' l i s t e d  by. t h e  
dosage and the  areas  t r ea ted .  This information i n  d iagnos t i c -  and ther-  

' 

p e u t i c  r a d i a t i o n  will be recorded as  a por t ion  of  t h e  h i s t o r y ,  b u t  w i l l  
- 

not  be entered on DD Form 1141 (Record of Occupational Exposure t o  Ion3-z- 
ing  Radiation). S u f f i c i e n t  blood counts (white c e l l  count with d i f f e r e n -  
t i a l ,  and, hemoglobin) t o  e s t a b l i s h  a base l ine  w i l l  be performed. The 
fo l lowing ' add i t iona l  examinations w i l l  be performed f o r  t h e  groups ih- 

- - -- . _ dica ted:  - - -. --- _-. 1- 
- 

(a)  Reactor Workers a id  Personnel Exposed t o  a Neutron Hazard w i l l  
r ece ive  a s p e c i f i c  ophthalmological examination t o  inc lude  cor rec ted  

. v i s u a l  acu i ty  f o r  v i s i o n ;  s l i t  lamp examination of t h e  lens  wi th  t h e  
i 

pup i l  d i l a t e d ;  examination o f  t h e  fundus with an ophthalmoscope with t h e  
' p u p i l  d i l a t e d ;  survey f o r  v i s u a l  f i e l d  de fec t s  when abnormal fundus f ihd-  f 

ings ,  which a r e  deemed capable o f  causing such de fec t s ,  a r e  de tec ted ;  
fundus photography, i f  ava i l ab le ,  of  a l l  abnormal fundus f lnding.  A . i 

t e s t  f o r  co lo r  v i s i o n  w i l l  a l s o  b e  adininistered. 

(b) Personnel Exposed t o  an Inte-rnal Radiation Hazard may r e c e i v e  
whole body count, b ioassay s t u d i e s ,  s e l e c t i v e  organ scans and/or  o t h e r  
appropr ia te  a d d i t i o n a l  s tud ies  i f  d i r e c t e d  f o r  t h a t  indiv idual  by t h e  
Preventive Medicine Off icer .  

I 

( 2 )  Personnel Exposed t o  Laser Radiation Hazards s h a l l  havea pre- 
placement medical examination, a termination of  employment examination,- 

I 

and be included i n  an occupational  v is ion '  coRservation program which en- i 
compasses thorough genera l  ophthalmologic examinations a t  r e g u l a r  i n t e r -  
v a l s ,  Such examinations s h a l l  include:  Recording v i s u a l  a c u i t y  with 
co r rec t ion  ( i f  below 20/40, check for.improvement wi th  pin-hole o r  + 

- 
- 0.50 spheres ajld 125 .X-cyl) ; Di la t ing  . pup i l  ~xamin ing  fundus care- - 
- 

I i- 
* , I .  ' 

F- 3 I 5 I 
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f u l l y ;  Photographing o r  c a r e f u l l y  describing-~drawing-any--l-es4ms+xm+- - 

Performing s l i t  lamp examination if the  individual  is  p o t e n t i a l l y  exposed 
t o  i n f r a r e d  o r  u l t r a v i o l e t  l a s e r  r ad ia t ion .  

(3) Personnel Exposed ' t o  Microwave Radiation Hazard. In cons idera t ion  
of p o s s i b l e  b i o l o g i c a l  e f f e c t s  from excessive exposure t o  microwave f i e l d s  
of power d e n s i t i e s  g r e a t e r  than 10 mW/cm2, a s p e c i f i c  preplaeement and 
p e r i o d i c  medical examination program i s  des i red  f o r  p o t e n t i a l l y  exposed 
personnel ,  both m i l i t a r y  and c i v i l i a n .  For t h i s  purpose, t h e  examination 
should c o n s i s t  of a r o u t i n e  physical  examination, p lus  a comprehensive 
ophthalmological 'examination,.  inc luding evaluat ion  of ocular  n o t i l i t y ,  
media and fundus, co r rec ted  v i s u a l  acui'ty f o r  near-and f a r  v i s i o n ,  and 
s l i t  lamp examination of  t h e  lens  with t h e - p u p i l  widely d i l a t e d :  

The.decision as  t e t h e  a c c e p t a b i l i t y  of t h e  ind iv idua l  i n t o  t h e  occu- 
p a t i o a a l  program w i l l  be rendered by t h e  examining physician(s) .  The 
examining physic ian(s)  may de fe r  t h e  decis ion  as  t o  t h e  a c c e p t a b i l i t y  of 
an ind iv idua l  by r e f e r r i n g  the  r e s u l t s  of. h i s  examination t o  t h e  Sub- 
committee f o r  Medical Evaluation of Radiation Workers f o r  f i n a l  decis ion .  - 

- 

> I 
b. ' Per iodic  Examination. , . . 

(1) Routine physica l  examinations f o r  a l i l  r a d i a t i o n  workers exposed 
t o  an ion iz ing  radiaGion hazard, whether millitdry o r  c i v i l a i n ,  a r e  t o  be 
administered on the  b a s i s  of  appl icable  r egu la t ions  f o r  m i l i t a r y  person- - 

I . . n e l  every 3 years. 
> - - - 

(2) For workers exposed t o  microwave f i d l d s s  of p0wer ;dens i t ies  g tea t -  , - 

e r  than 10 mW/cm2, p e r i o d i c  eye examinations; w i l l  be  conducted every 2 
years a t  such o t h e r  times as  t h e r e  i s  reason t o  b e l i e v e  t h a t  eye damage 
may have occurred. . I , .  

( 3 ) ,  For workers exposed t o  l a s e r  r a d i a t i o n ,  pe r iod ic  eye examinations , ' 

w i l l '  be conducted every '  two years  o r  a t  such o t h e r  times a s  t h e r e  is  rea -  
son t o  be l i eve  t h a t  eye damage may have occured: - - . - 

c. Special  Examinations. Routine bioassay; scanning, whole body ' 

. - countttng, o r  o the r  s p e c i a l  s t u d i e s  of personnel w i l l  be  r e s t r i c t e d - t o  
those  t e s t s ' s p e c i f i c a l l y  designated on an individual  b a s i s  a t  t h e  d i s -  
c r e t i o n  of the  Commander o r  h i s  representa t ive .  

- 2 .., 

d. . Final  ~xamina t ion .  At t h e  termination ' o f  assignment o f  an in -  
d iv idua l  t o  a p o s i t i o n  which warrants c l a s s i f i c a t i o n  as  a r a d i a t i o n  work- 
e r ,  a f i n a l  examination w i l l  be conducted, p r imar i ly  f o r  medicolegal con- 

-__----- s i d e r a t i o n s  .' - -- _-_ *-- - - . - -. ---. -- - - -- -- -----A~. 
.'+-- - 
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/--. - 6 ,  MEDICAL SURVEILLANCE OF OCCUPATIONALLY EXPOSED PERSONNEL. . ... - - -  

a. Spec ia l  Cases. I f  t h e  Health Physics Of f i ce r  i d e n t i f i e s  areas  of 
p a r t i c u l a r  hazard from rad io i so topes ,  e spec ia l ly  a reas  of p o t e n t i a l  in- 
t e r n a l  hazard from rad io i so topes ,  he w i l l  t ake  appropr ia te  a c t i o n  t o  min- 
imize t h e  hazard and will adv i se  t h e  Preyentive Medicine O f f i c e r  of t h e ,  
hazard. The Preventive Medicine Off icer ,  seeking whatever consu l t a t ion  
he deems necessary,  w i l l  d i r e c t  the  appropriate a d d i t i o n a l  s t u d i e s ,  organ 
funct ion  t e s t s ,  bioassays,  whole body counts and/or s e l e c t i v e  organ scans 
which might be  of medical b e n e f i t  i n  the  evaluat ion  of  suspected expos- 
u r e  of t h e  ind iv idua l .  He w i l l  i n su re  cthatlsuch s t u d i e s  a r e  conducted 
and t h a t  t h e  r e s u l t s  a r e  evaluated by we1 1- t ra ined p ro fess iona l  personnel.  

b. consu l t a t ion .  Profess ional  advice i n  t h e  a r e a  of r a d i a t i o n  ex- 
posure. is avai lable :  from Chief,  Oph,thalmology; Chief,  Radiation Therapy; 
and/or Chief,  Nuclear Medicine Cl in ic .  Any physician engaged i n  the  eval-, 

' 
ua t ion  of r a d i a t i o n  workers may seek the  advi-ce of  any of ' these  individ-  
u a l s  t o  a s s i s t  i n  such evaluat ions .  

c. Reports. Abnormal medical f indings  discovered during medical exA 
aminations o'f r a d i a t i o n  workers w i l l  be IMMEDIATELY repor ted  t o  the  Sub- 

i 
committee f o r  appropr ia te  ac t ion .  m e  ~ e a l { h  Physics Of f i ce r  (Ext . 5107/ 
5161) w i l l  coordinate  such repor t ing .  

I a .  

7. REFERENCES. I I 1 .  
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ANNEX G (PERSONNEL RELIABILITY PROGRAM) 
t o  WR 40-10 (Health. Physics Regulations) 

, 1. PURPOSE. The purpose of t h i s  ANNEX i s  t o  implement t he  Human Relia- 
b i l i t y  Program a t  Walter Reed Army ~ e d i c a l  ~ e h t e r .  

I 

2.  APPLICABILITY. This ANNEX i s  appl icable  only t o  those individuals  
I 

who a r e  assigned t o  WRAMC t o  f i l l  nuclear duty posi t ions .  
. 

3.  DEFINITIONS. For the  purpose of t h i s  ANNEX, t h e  following de f i n i t i ons  I 

aPP l y  : 
t 

a. Nuclear Duty Posit ion.  Includes those duty posi t ions  d i r e c t l y  
involved with the  operation of Army nuclear reac to rs  and those duty po- 

l 

s i t i o n s  f i l l e d  by personnel who a r e  t r a ined  a s  nuclear r e ac to r  operators .  
I 
I - 

b. Unit Commander. The mi l i t a ry  o r  c i v i l i a n  supervisor of  a un i t ,  
organization,  a c t i v i t y , .  o r  depot. 

i 

------- 
c. ~erson%TR&i-ab~ i t y  Program. A px-ogram designed t o  insure  5 

- - 

t h a t  only personnel who meet igh-standards 'bf s u i t a b i l i t y  ard  assigned 
t o  nuclear  duty pos i t ions  t o  preclude degrad:ation of system r e l i a b i l i t y  
of nuclear  reac to r  systems. I .  

4. RESPONSIBILITIES. . - 

a. The Health Physics Of f ice r  is assigned s t a f f  . r e spons ib i l i t y  f o r  
the  implementation of t he  Human Re l i ab i l i t y  program a t  WRAMC. 

. . 
b. The Unit Commander w i l k :  

i 

I* (1) Obtain the  ass i s t ance  and advice od . the  Health Physics o f f i c e r  , 

when technical  prof ic iency i s  bequired t o  accomplish act ions ,  formulate 
policy,  o r  make decis ions  r e l a  i ve  t o  personnel f i l l i n g  nuclear duty po- 

I , a  

, 
. s i t ions .  . . 

3 

( 2 )  Provide the  continuing evaluation of,  and accomplish those  ad- 
min i s t ra t ive  actionsefor, '  personnel assigned t o  nuclear duty pos i t ions  
i n  accordance with t he  procedu e described i n  AR 50-5. . I - i 

-- - - --. 
(3) Implement temporary o r  permanent d is 'qual i f ica t ion ac t i on  2s . _ /  ! 

appropr ia te  upon recommendation of t he  Health Physics Office,r. 
I 

I 

I ! 
t 

C. The Director,  Force Development, wRAMG,' will provide t he  Unit I 

Commander o r  immediate supervisor,  a s  approp,riate, any adverse infonira- I 

. t ion t h a t  i s  ava i l ab le  t o  him which po t en t i a l l y  a f f e c t s  the  ,human r e l i -  I 
a b i l i t y  of an individual  assigned t o  a nuclear duty posit ion.  

- 
1 

- , 
. - 

- - 
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d. The ~ t t e n d i n g  Surgeon's Of f i ce  and Physical  Examination Sec t ion  
w i l l  review records i n  accordance with para  42-4a(2) , AR 40-403, and w i l l  1 

I 
c a r e f u l l y  screen t h e  records t o  evaluate  t h e  ind iv idua l ' s  medical h i s t o r y  
i n  r e l a t i o n  t o  c r i t e r i a  f o r  nuclear  duty assignement (Chapter 3 ,  AR 50-5), I 

I 
and w i l l  provide t h e  Unit commander o r  immediate supervisor ,  as  appro- 
p r i a t e ,  any information a v a i l a b l e  t o  them qoncerning an ind iv idua l  which 
may a f f e c t  h i s  human r e l i a b i l i t y .  

I 

e. The Chief, M i l i t a r y  Personnel  ranch,: WRAMC, w i l l  forward t o  t h e  
t 

Unit Commander f o r  appropr ia t e  -cons idera t ion  any adverse informatioq 
which may b e  p r e j u d i c i a l  t o  assignment of an, ind iv idua l  t o  a nuc lea r  duty , 
pos i t ion ,  and w i l l  ass-ure compliance with AR 50-5. .-_ , 

I 
- - 

5. REFERENCES. 
I 

I 

a. AR 40-403, Health Records , 
I 

- 

b. AR 50-5, Nuclear Sure ty  , I 
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ANNEX H (PREGNANCY SURVEILLANCE PROGRAM) 
t o  WR 40-10 (Health Phys ics  Regulat ions)  

1. Female r a d i a t i o n  workers a r e  s u b j e c t  t o  t h e  pregnancy s u r v e i l l a n c e  
program. I t  i s  t h e  r e s p o n s i b i l i t y  o f  bo th  t h e  i n d i v i d u a l  and h e r  super-  
v i s o r  t o  n o t i f y  t he  Heal th  Physics O f f i c e r ,  WRAMC, immediately upon learn-  
i n g  of  a confirmed pregnancy. 

2 .  I n  cases  where t h e  pregnant  employee is  exposed t o  i o n i z i n g  r a d i a t i o n ,  
t h e  Prevent ive  Medicine O f f i c e r  and t h e  Heal th  Physics  O f f i c e r  w i l l  s u r -  
vey the  working environment and w i l l ,  i n  conjunct ion  with t h e  employee's 
personal  phys i c i an ,  determine the  a d v i s a b i l i t y  of h e r  cont inuing  work i n  
t h i s  environment f o r  t h e  du ra t ion  of h e r  pregnancy. 

3 .  The Prevent ive  Medicine O f f i c e r  w i l l  make s p e c i f i c  recommendations t o  
t h e  app ropr i a t e  personnel  branch f o r  a change i n  working environment dur- I 

i n g  pregnancy when it i s  considered medica l ly  d e s i r a b l e  i n  i n d i v i d u a l  
ca ses .  
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,ANNEX I (TRAINING AND EXPERIENCE OF RADIOISOTOPE USERS AND X-RAY WORKERS) 
t o  WR 40- 10 (Health Physics '  Regulat ions)  

1. PURPOSE. The purpose of  t h i s  ANNEX i s  t o  e s t a b l i s h  t h e  s t anda rds  of  
t r a i n i n g  f o r  a l l  personnel  who work wi th  r ad io i so topes  and X-ray a t  Walter  
Reed Army Medical Center .  

2 .  GENERAL. The s t anda rds  of t r a i n i n g  f o r  personnel  working w i t h  rad io-  
i so topes  and X-ray a t  WRAMC have been e s t a b l i s h e d  by t h e  Radioisotope 
Committee. The t r a i n i n g  o u t l i n e d  below, o r  i t s  equ iva l en t ,  i s  c,onsidered 
p r e r e q u i s i t e  f o r  i n d i v i d u a l s  who work i n  ca t egor i e s  desc r ibed .  Exception 
t o  t hese  requi rements  may b e  granted  on an ind iv idua l  b a s i s  by,  and a t  t h e  
d i s c r e t i o n  o f ,  t h e  WRAMC Radioisotope Committee. 

3. DEFINITIONS. 

a. Human Use - See d e f i n i t i o n ,  p a r a  3d, ANNEX A t o  t h e s e  Regulat ions.  

b .  Non-human Use - See d e f i n i t i o n ,  3e,  ANNEX A t o  t h e s e  ' ~ e ~ u -  
l a t i o n s  . 

c .  P r i n c i p a l  User - See d e f i n i t i o n ,  p a r a  3 f ,  ANNEX A t o  t h e s e  Reg- 
u l a t ions .  

d. Co-worker - See d e f i n i t i o n ,  p a r a  3g, ANNEX A t o  t h e s e  Regulat ions.  

e .  Tra inee  - See d e f i n i t i o n ,  p a r a  3h, ANNEX A t o  t h e s e  Regula t ions .  

f .  Technician - 'See d e f i n i t i o n ,  p a r a  3 i ,  ANNEX t o  t h e s e  Regula t ions .  

g .  Heal th  Physics  - See d e f i n i t i o n ,  p a r a  3 j ,  ANNEX A t o  t h e s e  Reg- 
u l a t i o n s .  

4.  COURSES OF INSTRUCTION OFFERED AT WRAMC. 

a .  Heal th Physics  Aspects of  Radioisotope Use. This  course  of  i n -  , 

s t r u c t i o n  is designed t o  b e  given t o  a l l  personnel  who work wi th  r ad io -  
i so topes .  I t  provides  t h e  minimum t r a i n i n g  r equ i r ed  f o r  t h e  s a f e  handl ing 
of r ad io i so topes  and p r o t e c t i o n  of t h e  ind iv idua l  from e x t e r n a l  and i n t e r -  
n a l  sources o f  i o n i z i n g  r a d i a t i o n .  A working knowledge i s  provided  o f  t h e  
p r i n c i p l e s  and p r a c t i c e s  o f  r a d i a t i o n  p r o t e c t i o n ,  t h e  b i o l o g i c a l  e f f e c t s  
of  r a d i a t i o n ,  b a s i c  terminology,  mathematics and c a l c u l a t i o n s  used  i n  
measurement of r a d i o a c t i v i t y ,  nuc lear  ins t rumenta t ion ,  personnel  moni- 
t o r i n g  devices  and techniques ,  AEC and Department of Army Regulat ions 
governing r a d i a t i o n  p r o t e c t i o n ,  and t h e  r o l e  of  W M 4 C  Heal th Physics .  
This course w i l l  be conducted by M 1 C  Health Physics .  
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b. Radioisotope Users Course. This i s  an advanced course of  i n s t r u c -  
t i o n  designed f o r  physicians and researchers  who w i l l  be  responsib le  f o r  
determining the  methods and techniques f o r  the  use of radioact ive  ma te r i a l s .  
This course of i n s t r u c t i o n ,  o r  i t s  equivalent ,  i s  considered e s s e n t i a l  t o  
the  q u a l i f i c a t i o n s  of  a  P r inc ipa l  User o r  Co-worker. Experience i s  ob- 
t a ined  with dose ca lcu la t ions ,  ca lcu la t ions  based on t h e  r a t e s  of radio-  
a c t i v e  decay, sh ie ld ing  determinations,  laboratory and experimental design,  
s t a t i s t i c a l  cons idera t ions  of r ad ioac t ive  decay, formulation of labora tory  
r u l e s  and s a f e  working p r a c t i c e s ,  and t h e  r o l e  of a  Pr inc ipal  User of 
r a d i o a c t i v e  m a t e r i a l s  a t  WRAMC. This course w i l l  be conducted a t  WRAMC 
Health Physics,  and w i l l  be at tended by a l l  P r inc ipa l  Users f o r  whom 
proof o f  equivalent  t r a i n i n g  has not  been f i l e d  with Health Physics, WRAMC. 

c .  Radiation Instrumentat ion and Special ized Ins t ruc t ion .  This con- 
sists of a  s e r i e s  of  subcourses, each of which i s  designed around a p a r t i c u -  
l a r  type  of r a d i a t i o n  instrumentat ion.  Those subcourses deal ing with de- 
t e c t i o n  systems p resen t  the  b a s i c  p r inc ip les  of t h e  system t o  be i n v e s t i -  
gated and p r a c t i c a l  experience through one o r  more laboratory exerc ises  
which a r e  performed by the  s tudent  t o  demonstrate c e r t a i n  aspects  of  the  
d e t e c t o r  system which i s  inves t iga ted .  A laboratory repor t  i s  provided 
f o r  ev,aluation by Health Physics t o  insure  t h a t  the  s tudent  has obtained 
an understanding of  those p r i n c i p l e s  involved. These subcourses w i l l  be 
monitored by WFUMC Health Physics and a r e  ava i l ab le  t o  physicians,  r e -  I 

sea rchers ,  and technic ians .  Individual  i n s t r u c t i o n  i s  provided as needed. 

d. C l i n i c a l  P r a c t i c a l  Experience. This is  comprised of a  s e r i e s  of 
subcourses concerned with d i f f e r e n t  c l i n i c a l  s tud ies .  Each of these  i s  
obtained under t h e  d i r e c t  supervision of a  Pr inc ipal  User engaged i n  t h a t  
type study.  Each i s  organized a s  needed and has as a  co requ i s i t e  t h e  sub- 
courses of the  Radiat ion Instrumentation and Specia l ized  Ins t ruc t ion  
phase which p e r t a i n  t o  the  instrumentat ion used i n  the  determination.  
These courses a r e  provided only f o r  physicians.  A s  many subcourses may 
be taken as  a r e  needed by the  r e spec t ive  physician.  

e .  X-ray Protec t ion  Ins t ruc t ion .  This i n s t r u c t i o n  is  administered 
annually t o  those personnel who work with X-ray sources of ion iz ing  rad- 
i a t i o n .  The b i o l o g i c a l  e f f e c t s  of r a d i a t i o n  and s e l e c t e d  aspects  o f  rad- 
i a t i o n  p ro tec t ion  which a r e  p a r t i c u l a r l y  *important t o  t h e  X-ray opera to r  
a r e  described.  The i n s t r u c t i o n  is mandatory f o r  a l l  personnel who op- 
e r a t e  X-ray producing devices and is  opt ional  f o r  o t h e r  personnel working 
with X-ray machines. This i n s t r u c t i o n  w i l l  be presented by WRAMC Health 
Phys i cs . 
5. TRAINING AND EXPERIENCE REQUIRED OF INDIVIDUALS. 

a ,  A l l  i nd iv idua l s  working with radioisotopes w i l l  have rece ived t h e  
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Health Physics Aspects of Radiosotope Use course o r  i t s  equivalent .  

b.  A l l  i nd iv idua l s  opera t ing  X-ray machines w i l l  rece ive  i n s t r u c t i o n  
i n  X-ray p r o t e c t i o n  o r  i t s  equivalent .  

c .  Technicians working with radio iso topes  w i l l  r ece ive  t h e  Health 
Physics Aspects of  Radioisotope Use course and such subcourses o f  the  
Radiat ion Instrumentat ion and Specia l ized  I n s t r u c t i o n  a s  requi red  by 
t h e i r  supervisors  o r  t h e  P r inc ipa l  Users under whose au thor i za t ion  they 
work. - 

d .  P r inc ipa l  Users,  Co-workers, Trainees,  and Technicians whose only 
use of r ad ioac t ive  m a t e r i a l  is  a s  sources i n  gas chromatography w i l l  r e -  - 
ceive  t h e  fol lowing,  o r  t h e i r  equivalent :  

(1) Health Physics Aspects of Radioisotope Use. - 

(2)  Radiological  Hazards and Pro tec t ive  Techniques Associated with 
Gas Chromatographs ( a  subcourse of  Radiation Instrumentat ion and Special-  - 
i zed  I n s t r u c t i o n ) .  a 

e .  P r inc ipa l  Users,  Co-workers, and Trainees (Non-human Use) w i l l  
r e c e i v e  t h e  fol lowing,  o r  t h e i r  equivalent :  ' >  

(1) Health Physics Aspects of Radioisotope Use. 
. A 

(2) (Radiation Instrumentat ion and Specia l ized  I n s t r u c t i o n  ( a s  r equ i red ) .  
(3) R ~ Y H ~ ~ s ~ S ~ P E  USERS C o u e s c  C o t  
f . Pr inc ipa l  Users,  Co-workers , and Trainees (Human Use) w i  11 rece ive  

the  following, o r  t h e i r  equivalent :  

(1) Health Physics Aspects of  Radioisotope Use. 

(2) Radioisotope Users Course. 

(3 )  C l i n i c a l  P r a c t i c a l  Experience i n  the  s p e c i f i c  s t u d i e s  f o r  which 
they a r e  being t r a i n e d ,  t o  inc lude  a s  co requ i s i t e s  those  subcourses from 
t h e  Radiation Instrumentat ion and Specia l ized  I n s t r u c t i o n  phase which 
a r e  app l i cab le  t o  t h e  instrumentat ion used i n  t h e  determinat ions f o r  which 
they a r e  being t r a ined .  

g. Residents and i n t e r n s  r ece ive  only f a m i l i a r i z a t i o n  i n s t r u c t i o n  
i n  t h e  use of radio iso topes  and a r e  exempted from t h e  provis ions  of t h i s  
ANNEX.. The t r a i n i n g  received does no t  qua l i fy  them f o r  independent use 
of radio iso topes .  - 

h ,  Physicians i n  t r a i n i n g  a t  WRAMC t o  become Chiefs of 

1-3 
NUCLEAR M r b ~ c r Q L  
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C l i n i c s  r e q u i r e  t r a i n i n g  of  broader scope and g r e a t e r  depth than t h a t  pro- 
vided a t  Walter Reed Army Medical Center. These physicians may rece ive ,  
a s  p a r t  of  t h e i r  t r a i n i n g ,  t h e  4 week Medical Radioisotope Course a t  Oak 
Ridge Associated U n i v e r s i t i e s ,  Oak Ridge, Tennessee; Medical Off icers  
Course i n  Radioisotope Technique and Nuclear Medicine (8 weeks) a t  Nat- 
iona l  Naval Medical Center ,  Bethesda, Maryland; o r  equivalent  t r a i n i n g .  

6 .  QUALIFICATION AND CERTIFICATION. 

a .  ~ e r s o n n e l '  may become q u a l i f i e d  i n  the  use  of radio isotopes  through 
t h e  r e c e i p t  of t r a i n i n g  a t  WRAMC o r  through const ruct ive  c r e d i t  granted 
by t h e  Radioisotope Committee f o r  previous t r a i n i n g  and experience which 
p a r a l l e l s  t h e  comparable WRAMC t r a i n i n g .  i 

b. C e r t i f i c a t i o n  of  s a t i s f a c t o r y  completion of appropr ia te  t r a i n i n g  
which i s  conducted under t h e  auspices of Health Physics w i l l  be made by 
t h a t  organiza t ion .  

c .  In t h e  case of  physic ians ,  evidence of s a t i s f a c t o r y  completion - 
of the  c l i n i c a l  p r a c t i c a l  experience w i l l  be provided t o  Health Physics 
by the  P r inc ipa l  User under whom the  experience is obtained. 

d. Records of t r a i n i n g  and experience of radio isotope  workers w i l l  : , 
be maintained by Health Physics . 

e .  Upon the  completion of t h e  blocks of i n s t r u c t i o n ,  appropr ia te  
Department of Army C e r t i f i c a t e s  of Training w i l l  be issued.  Appropriate 

a -m t. e n t r i e s  w i l l  bemade i n  Personnel R_ecor;ds.; = Z; = ~ - 3 - - . . - ~  % t  * "" . %* " - 3 . .  C 

7 .  REFERENCES. 

a .  APPENDIX C ,  USAEC Licensing Guides - Medical Programs.. 

b. TR 31 - Training i n  Radiological Protec t ion:  Curr icula  and Pro- 
gramming, In te rna t iona l  Atomic Energy Agency, Vienna, 1964. 

c ,  10 CFR 30 - Rules of General Appl icabi l i ty  t o  Licensing of By; 
product Mater ia l ,  Rules and Regulations of the  US Atomic Energy Commission. 

d o  TB MED 62 - Diagnostic  X-ray Protec t ion .  

e.  NBS Handbood Number 93. 

f .  NCRP Reports Numbered: 8, 22 ,  28,  30, 33, 34, 35, 36, and 40. . 

g. ICRU Reports Numbered: 10c, 10d, and 10e. 
-. - LC. -:7r-* 

f . ,-. u:, ,L s ~ s & c 7 * ~  it - - 
1-4 . 
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ANNEX J (REFERENCES) 
t o  WR 40-10 (Health Physics Regulations) 

The following l i s t e d  references a r e  general i n . n a t u r e  and pez ta in  t o  these  
Regulations as a whole; add i t iona l  references which a r e  more s p e c i f i c  a r e  
c i t e d  i n  the  ANNEXES. 

AR 11-21 Environmental Pol lu t ion ~ba tement  I 

I 

AR 40-7 Use of Inves t iga t iona l  Drugs i n  Humans 7 

AR 40-13 , Radiological Emergency Medical Team i 

AR 40-14 Control and ~ e c o r h i n ~  Procedures, Occupational Exposure , I 
t o  Ionizing Radiation 

AR 40-27 Personnel Radiation Exposure 
AR.40-37 Radioisotope License Program (Human Use) 
AR 40-44 Microwave Oven Radiation P,rotection Program , 
AR 40-46 Control of Health Hazards iFrom.Lasers and Other High In- 

t en s i t y  Optical  Sources 
AR 40-61 Medic-a1 Materiel  Pol ic ies  'and Procedures I 

AR 40-403 Health Records 
I 

AR 50-5 Nuclear S u r e t y , '  , 
AR 55-55 Transportat ion of Radioactive and F i s s i l e  Mater ia ls  i 

1 

Other Than Weapons 1 
AR 55-355 M i  lit ary  T r a f f i c  ~ a n a ~ e m e n t  t ~ e ~ u l  a t  ion ' ' i 

AR 70-25 Use of Volunteers as subject$ of Research I 
I 

AR 385-30 Safety  Color- Code Markings arid Signs 1 
AR 385-80 Nuclear Reactor Health and Safety  Programc I 

AR 700-52 Licensing and Control of Sources of Ionizing Radiat ion 
i 

AR 700-58 . Report of Packaging and Handling Deficiencies. I ' 1 
AR 706-64 . Radioactive- Commodities in' the  DOD Supply Systems / 
AR 725-1 Special  Authorization and Pro_ce_4uI!rg f o r  ~ s s u e ,  Sales ,  

- - I . . and Loans 
AR 755-15 ~ i s ~ o s a l  of  Unwanted Radioactive   ate rial' I 1 
SB 11-206 Film Badge (Photodosimetry) Supply and Service f o r  I 

Technical Radiation Exposure Control I i 

TB MED 62 Diagnostic X-Ray, ~ h e r a ~ e u ' t i c  X-Ray and Gamma Beam Pro- 
I 

t e c t i on  f o r  Energies Up t o ' l O  Mill ion Electron Volts . 1 - ! 
TB MED 223 ~ e s p i r a t o r y  Protect ive  Devixes I 
TB MED 232 Protect ive  Measures for:Radioactive Material  Used I n  

Self-Luminous Light .Sources 
- 1  

t 

TB MED 249 Protect ion Against Radiations from Sealed Gamma Sources 1 
TB MED 267 Guidelines Eor .Medical Evaluation of Applicants and i 

Personnel i n  the  Army Nuclear power progran! : .'-  . .. 
TBMED 270 Control of ~ a a a r d s  t o  Health from ~ i c r b w a v e  Radiation 1 
TB MED 279 Control of Hazards t o  Health from Laser Radiation 

I 

I 
- TB 750-237 - ~ d e n t i f i c a t i o n  of Radfoactive Items i n  the  Army Supply ;F 
System !---- 

- 1- 
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'TI! 3-220' Chemicala,-Biologika1,- and ~ a d i o l o ~ i c a l  (GBR) Decantam- - 

i n a t i o n  
'Ill 3-261 Handling and Disposal of Unwanted Radioactive Material 
TM 55-315 Transpor tab i l i ty  Guidance f o r  Safe Transport of Radio- 

a c t i v e  Materials  ' 
T i t l e  10 Code of Federal ~ e ~ u l a t i o n s  - Rules and Regulations of 

the USAEC . I I 
I 
I 

Title 49 Code of Federal  Regulations - Rules and Regulations of 
the DOT , - 

Reports of the Federa l  Radiation counci i  (FRC) 
Reports of the ~ a t i o n a l  Council on Radiation Protect ion and Measure- 

ment (NCRP) 
Reports of t h e  Tnternat ional  Commission 'on Radiation Units and Meas- - 

urements (ICRU) s. 

Handbooks of, the National  ~ u r e a ' u  of' Standards (NBS) . -- 
Recommendations. of the I n t e r n a t i o n a l  Commission on ~ a d i o l o g i c a l  Pro- 

tection (ICRP) 
ANSI N44.2 - 1973  mer rib an National Stendard of Leak-testing Radio- 
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ANNEX K (RECEIPT, TRANSFER AND SHIPMENT OF RADIOACTIVE MATERIAL) - .  - 
t o  WR 40-10 (Health Physics Regulations) 

1. PURPOSE; The purpose of t h i s  ANNEX is  t o  f a m i l i a r i z e  Pr inc ipal -Users  
and o t h e r  personnel with the  Health Physics aspects  of r ad ioac t ive  mater- 
i a l  procurement, r e c e i p t ,  t r a n s f e r ,  and shipment. 

L 

2 .  DEFINITIONS. For the  purpose of  t h i s  ANNEX t h e  fo l lowing-def in i -  
t ions  apply : 

- 
a .  Radioactive ma te r i a l .  Any mate r i a l  which undergoes spontaneousb 

nuclear  d i s i n t e g r a t i o n  with emission of corpuscular o r  electromagnetic  
r a d i a t i o n s ,  Radioactive material  includes na tura l ly-occurr ing  i s o t o p e s ,  
s p e c i a l  nuclear  m a t e r i a l ,  byproduct ma te r i a l ,  accelerator-produced iso-  
topes ,  source ma te r i a l ,  and items contaminated with radioact ive  m a t e r i a l .  
* , /  . 7 ,  ' _  < . -  . - .. -- 

b. Radioactive Commodity. An item of US Government proper ty  t o  wh-ich 
a Federal Stock Number (FSN) has been assigned, composed i n  whole, o r  i n  
p a r t ,  o f  r ad ioac t ive  mater ia l .  

I ,  

I /  
. - 

c. US Atomic ~ n e r g ~  Commission License. A License i s s u e d .  t o  W& 
which permits t h e  r e c e i p t ,  possession,  use, t r a n s f e r ,  s torage ,  and, d is -#I  

I posal  of c e r t a i n  r ad ioac t ive  ma te r i a l  a t  WRAMC sub jec t  t o  s p e c i f i c  condi- 
t ions  :, USAEC Licenses a r e  issued f o r  byproduct ma te r i a l ,  source ma te r i a l ,  a& 
spec ia l  nuclear  material ,  , . 

- .  
1 

- ,  - - -, c - t  
- I d.l Department o f  t h e  Army Authorizat ions.  An Authorizat ion +,ssued 
by t h e  Department of the  Army t o  WRAMC which permits the  . receipt  ,--posses- 
s ion ,  use ,  t r a n s f e r ,  s torage,  shipment, and d i sposa l  of natural ly-occur-  
r ing  and accelerator-produced rad ioac t ive  ma te r i a l  a t  WRAMC. , -_ 

e. WRAMC Radioisotope Authorization'. An Authorization i s sued  by the  
WRAMC Radioisotope Committee t o . a n  individual  wi th in  t h e  a u t h o r i t y  of  t h e  
USAEC Licenses and DA Authorizations held by WRAMC t o  rece ive , ,possess , ; .  
use, t r a n s f e r ,  s t o r e ,  and dispose o f  radioact ive  ma te r i a l .  Radioisotope 
Authorizations a r e  sub j ectl t o  the  condit ions o f '  t h e  USAEC  license^;^ the  
Code of Federal Regulations,?Department of the  Army Regulations, C 
Health Physics Regulations. 

GENERAL .- . . . , - . . ,  s. 

, . .  

a ,  The Health- Physics Of f i ce r  has cus todia l  r e s p o n s i b i l i t y  f o r _  a l l  
r ad ioac t ive  ma te r i a l  a t  WRAMC. >,. i I 

b. The Health Physics Of f i ce r ,  i n  coordination with- the  WRAMC: Trans- 
por t a t ion  Of f i ce r ,  con t ro l s  the  movement of a l l  r ad ioac t ive  ma te r i a l  onto, 

. -7  
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off o f ,  and within t h e  i n s t a l l a t i o n .  

c. The Health Physics Officer ,  i n  coordination with the  Director  of 
Logis t ics ,  con t ro l s  t h e  procurement, r e c e i p t ,  and t r a n s f e r  of a l l  radio-  
a c t i v e  material .  a t  WRAMC. 

d. Questions concerning procurement, r e c e i p t ,  t r a n s f e r ,  and ship-  
ment should be d i r e c t e d  t o  t h e  Chief, Radioactive Material  Control Sec- 
t i o n ,  Health Physics, WRAMC, Ext. 5104 o r  5107. 

4. PROCUREMENT OF RADIOACTIVE MATERIAL. 
-' - 

a ;  General. 

(1) A Pr incipal  User may procure f o r  use  a t  WRAMC only those  yadio- 
i so topes  cur ren t ly  authorized f o r  h i s  use by t h e  WRAMC Radioisotope Com- 

' m i t t e e ,  subject  tor t h e  l imi ta t ions  of h i s  Authorization. 

(2) The maximum quan t i ty  which may be ordered a t  any one time is 
l imi ted  by t h e  maximum a c t i v i t y  of t h a t  radioisotope which t h e  User is 
authorized t o  possess unless  arrangements have been made with t h e  Health 
Physics Of f ice r .  

:. L <+, ? (3)  Receipt and/or t r a n s f e r  of g i f t s  containing rad ioac t ive  mate r i a l  
" . s h a l l  not  be accomplished without p r i o r  approval' of the  Health Physics 

Of f ice r .  This has p a r t i c u l a r  appl ica t ion i n  those instances where nor- 
mal supply channels' a r e  not  u t i l i z e d :  A l l  g i f t s  w i l l  be del ivered t o  t h e  
locat ions  shown i n  pa ra  4c (3) ,  below. " .  

* ' - ? 

b. Pr incipal '  Users. - 

( I )  The Pr inc ipa l  User s h a l l  submit a  completed DA Form 14-115 (Pur- 
chase Requesr and Commitment) through h i s  supply channels f o r  the ,  procure- 
ment of a l l  r ad ioac t ive  mate r i a l s .  

(2) In  addi t ion  t o  t h e  information required  by WR 715-2, each. DA Form 
" 14-115.(See the  APPENDIX t o  t h i s  ANNEX f o r  Sample) s h a l l  conta in  Zhe f o l -  

lowing: 

(a) Radionuclide, chemical form, and t o t a l  a c t i v i t y  (Act iv i ty  f s 
given a s  microcurie (uCi) , m i l l i c u r i e  (mCi) , c u r i e  (Ci) , microgram (ug), 
milligram (mg) , gram (g) ,. o r  milligram-radium equivalent  (mg Ra eq) , as 
appropriate)  . I 

! 

(b) WRAMC* Radioisotope Authorization Number. 
- .  - * - .  

( c )  Date required  or  de l ive ry  date,  - 
- - - 

K- 2  
1 
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(d) I n s t r u c t i o n s  t o  t h e  vendor t o  s h i p  t o  t h e  loca t ions  shown i n  
p a r a  4c(3) . 

(e)  The r eques t ing  a c t i v i t y  (P r inc ipa l  User) SHALL NOT i n d i c a t e  t h e  
USAEC License Number o r  DA Author iza t ion  Number. The Chief ,  Radioact ive 
Mate r i a l  Control  Sec t ion ,  Heal th Physics ,  w i l l  d e s igna te  t h e  a p p l i c a b l e  
USAEC License o r  DA Author iza t ion  Number f o r  t h e  r a d i o a c t i v e  m a t e r i a l  be- 
ing  procured.  

(3) With r ega rd  t o  t h e  procurement o r  d i s p o s a l  of r a d i o a c t i v e  cornmod- 
i t i e s ,  t h e  P r i n c i p a l  User and/or Supply Control  Branch w i l l  coord ina te  
with t h e  Heal th Physics O f f i c e r  p r i o r  t o  t h e  submission of DA Form 2765 
o r  2765-1 (Request f o r  I s s u e  o r  Turn-in) .  

c.  Purchasing. 

(1) P r i o r  t o  p l ac ing  any o rde r s  f o r  r a d i o a c t i v e  m a t e r i a l ,  purchasing 
personnel  w i l l  r eques t  approval from t h e  Heal th Physics O f f i c e r  o r  h i s  
au thor ized  r e p r e s e n t a t i v e .  

(2)  I n  o rde r  t o  o b t a i n  approval ,  Health Physics  must be  fu rn i shed  
with t h e  fo l lowing  informat ion  from t h e  DA Form 14-115: 

(a)  W q C  Author iza t ion  Number. 

(b) I d e n t i t y  bf t h e  r ad io i so tope  ( s )  being reques ted .  

(c)  To ta l  a c t i v i t y  of  t h e  r ad io i so tope  des i r ed .  

(d) Del ivery d a t e  of  t h e  reques ted  r a d i o a c t i v e  m a t e r i a l .  

(3)  Af te r  approval  has  been granted,  t h e  au tho r i zed  purchasing per-  
sonnel  w i l l  p l a c e  t h e  o r d e r  and r eques t  d e l i v e r y  by t h e  r equ i r ed  d a t e ,  
with i n s t r u c t i o n s  f o r  t h e  vendor t o  s h i p  t o  t h e  fo l lowing  address  (unless  
s p e c i f i c a l l y  exempted a s  au thor ized  by t h e  Heal th Physics O f f i c e r ) :  

(a)  For any i tem des t ined  f o r  any o rgan iza t ion  loca t ed  a t  WRAMC: 
\ 

1 For i tems t o  be de l ive red  by mai l :  - 
Health Physics O f f i c e r  
Bldg 188, Fo res t  Glen Sec t ion  , , 

Walter Reed Army Medical Center  
Washington, D. C. 20012 . Y' 

2 For items t o  be  de l ive red  by a l l  o t h e r  means: - 
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Health Physics  O f f i c e r  
Bldg 188, 2681 Linden Lane 
Forest  Glen Sec t ion  
Walter Reed Army Medical C e n t e r '  
S i l v e r  Spr ing ,  Maryland 20910 

, . 

(b) For any i tem d e s t i n e d -  f o r  USAMRIID, Fo r t  De t r i ck ,  Maryland: 

T ranspor t a t ion  O f f i c e r  
US Arniy ~ e d i c a l  Research ~ n s t i t u t e  of I n f e c t i o u s  Diseases  
For t  De t r i ck ,  Maryland 21701 

(c )  For any i tem d e s t i n e d  f o r  Andrew Racle~ C l i n i c ,  F o r t  Myer; V i r - d  
g i n i a :  

Andrew Rader Army C l i n i c  
Bldg 525 ' - 
Fort  Myer, V i r g i n i a  22211 

(d) Any item r e q u i r i n g  s p e c i a l  handl ing  o r  pick-up by Heal th Physics ,  
- - . WRAMC, must be coord ina ted  with t h e  Heal th Physics-  O f f i c e r .  

- (4) The personnel  au tho r i zed  t o  o r d e r  r a d i o a c t i v e  m a t e r i a l  w i l l ,  un- . i , / - ' -  

l e s s  otherwise i n s t r u c t e d  by t h e  Heal th Physics O f f i c e r ,  f u r n i s h  Heal th 
Physics  with copy # 3  o f  t h e  DA Form 14-115 o r  a  f a c s i m i l e  having t h e  f o l -  
lowing a d d i t i o n a l  in format ion ,  a s  app ropr i a t e :  

(a )  Charge Accounts: -' 

1 ~ a m e  ' o f  '&=son p l ac ing  ordef  - 
2 Purchase Request number - 

- 3  Cal lnumber  - 
4 Purchase/Delivery Order number 

.. 

(b) Non-charge Accounts 

1 Name of  person  p l ac ing  o r d e r  - 
2 Purchase Request number - 
3 Purchase/Delivery Order number , 1- - 



C - 1 ,  WR 40-10 -. _. .. .. . . 17 June '1974 
. . 

5. RECEI-P,% OF RADIOACTIVE MATERIAL. 
1 - 

a. A l l  incoming shipments w i l l  be received i n  Controlled kreas.  
The following procedures w i l l  be followed: - 

(1) Primary containers w i l l  be monitorea with appropriate pre- 
cautions f o r  leakage, dose r a t e s ,  t o t a l  a c t i v i t y ,  packing mater ia l  
contamination and labeling.  This process w i l l  be accomplished by 
v i sua l  inspect-ions, smears and rad ia t ion  detection equipment. 

(2) The label ing of - the  the  &cki,ng s l i p ,  and o ther '  docu- 
- 

ments w i l l  be compare'd with the  DA Form 14-1815 o r  DA Form 2765 t o  insure  
t he  accuracy of t he  shipment. 

L - 
(3) The exposure r a t e  a t  one (1) foot f'rom t h e  primary unshielded - - 

container and a t  one (1) foot  from the  primary containereiiill65sed ih the  . -- 
- pro tec t ive  sh ie ld  supplied by t he  vendor w i l l  be recorded on WRAFC Tom 

682 (Health 'physics Inspection and Receipt Tag), 
, . 

(4) The shipment i s  then transported t o  t he  appropriate Health Phys- 
- 

its Section f o r  del ivery to.  t he  user. 
A -- 

(5) Appropriate en t r i e s  a r e  made i n  the  ~ a d i o a c t i v e  N a t e r t a l  Receipt 
'F i l es  and Inventory Records. I 

i 
bkr3f*3hipments  a re  found t o  be rcontam3'nated, they w i l l  be dec&ntamT 

inated t o  acceptable levels  by Health Physics. p r i o r  t o  delivery\ t o  t he  
. user. , ,., 

. c:  Under n ~ , ~ i r c & s t a n c e s * w i l l ~  an incoming shipment of rad ioac t ive  
mater ia l  be refused when delivered,  , 

- 
I 

d .  The user  should noteb-the exposure Fate -measurements posted-on the  ---T-: 
WRAMC Form 6'82 and govern h i s  handling and storage of t he  r a d i o a c t h e  ma* 
t e r i a l  accordingly, I f  no pro tec t ive  shie ld  is  furnished, then NS @Jo 
Shield) i s  posted on the  WRAMC Form 682. 

e. The Health Physics inspection does qot cons t i tu te  an assay o r  an 
evaluation of the  pharmaceutical qua l i ty  of the  radionuclide. Special  
arrangements may be made with t he  Health Phy'sics Offlcer t o  have radio- I ! 
ac t ive  mater ia l  assayed. , A i 

I 

f .  The Radioactiv; Material Control Sedtion, Health Physf cs  , operates 
I 

during normal WRAMC.duty hours, After  duty hours, radioact ive  mate r ia l  2s 
t o  be received o n 1 y . b ~  the  Mi l i t a ry  Police Detachment, Forest Glen Section, i 
WRAMC. 

I 

I .  

! - 
K- 5 - 
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a. Transfer of r a d i o a c t i j e  mater ia l  within WRAMC s h a l l  be accom- 
pl ished only between persons authorized t o  use those radioisotopes by t h e  
WRAMC Radioisotope Committee. / 

. 
I 

g. Health Physics does not rout inely  provide spec ia l  del ivery of'in- 
coming shipments of radioact ive  mater ia l  ( i . e . ,  a f t e r  duty hours del ivery,  
o r  non-routine de l i ve r i e s  during duty hours). Therefore, the  Principal  
User must no t i fy  the ,Heal th  Physics Off icer  i f  an urgent o r  spec ia l ly  re- . ? 

f r igera ted  shipment is  expected. The Health Physics Off ice r  w i l l  insure  
the  prompt inspection and survey of the  shipment so  t h a t  the  deliver).- 
w i l l  not  be unduly delayed. qoutine del ivery of radioisotope shipments 
a r e  made a t  1100 hours and 1430 hours each duty day by Health Physics t o  

b. ~ r a n s f e r  of radioactiv/e material  between Pr incipal  Users W C  
and other  a c t i v i t i e s  o r  agenci:es outs ide  the  ju r i sd ic t ion  of WRAMC Ce,g., 
NIH, NBS, NNMC, VA Hospital,  etc.)  s h a l l  be cdordinated wi th  the  Health 
Physics Officer.  The Pr incipal  User, i n  coordination with t he  appropri- 
a t e  Health Physics Section,  w i l l  prepare a DA Form 2791-R (Radioactive 
Material  Movement) f i r  the  t ranspor t  of radioact ive  materfal.  ~ e a l t h  ph@s 
i c s  must have proof i n  wr i t ing  t h a t  the  rec ip ien t  i s  l icensed o r  author- . 

t he  users a t  WRAMC. ' 

ized t o  possess the  radioact ive  mater ia l ,  by t he  USAEC or  o t h e ~  authority,, 
, . 

before  the  t r ans f e r  i s  accomplished. . I - 
5 3- . 

_2___ 
c. Transfer of a l l  adapted o r  exper i tenta l  items of  equipment con- 

t a in ing  radioact ive  mate r ia l  t h a t  a re  ' t o  be returned t o  a vendor fo r  re-  
pa i r , . r e tu rn  o r  replacement, and/or disposal  s h a l l  be processed kn the  j 

-- - f s - - ~ a v % h ~ - m a n n e ~  I 
- 
--------. 

(1) The item containing t he  radioact ive  mater<al s h a l l  not be removed 
from i t s  normal locat ion without the  approval of t h e  Health Physics Offi- 
cer. 

I 

I 

(2) The Pr incipal  User s h a l l  contact the  ~ a d i o a c t i v e  Material  Con- 
t r o l  Section, Health Physics, Ext. 5104 o r  5107, f o r  ins t ruct ions .  

'6. TRANSFER OF RADIOACTIVE MA~"ERIAL. , ' 

(3) The Pr incipal  use r  s h a l l  prepare a DA Form 2496 (Disposition 
'Form) addressed t o  the  .Health Physics Officer,  WRAMC, which s h a l l  contain 
t he  following information: ' C  1 

(a) A statement requesting t ha t  the  *equipment be ;eturieh t o  t h e  ap- , 
propr ia te  vendor f o r  r epa i r  and re turn,  o r  returned t o  t h e  vendor f o r  re-  
placement and/or disposal .  I .  
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(b) Complete address of the  vendor,.  e , g .  : 

J a r r e  11- Ash Company 
590 Lincoln, S t ree t .  a t ,  Route 128 ?. -' - - ,  
Waltham, Massachusetts- 02154 
ATTN: M r .  Reed 
' I  I I 

(c) Make and model number of , the-  ?quipment, e .  g. :,' 
I 

> - - 4 

, . 
(d) S e r i a l  number of t h e  equipment and/or t h e  rad ioac t ive  source, 

* I \  : ,  ' 'i 
(e) The radionucl ide  present,  ; ?,. g.,:d 90-ST, 3-H; 226-pa, e - ,I* 

(f) The t o t a l  a c t i v i t y  of the source (uCi, m C i ,  C i ,  ug, mg, g; o r -  - 
mg Ra, eq, as appropr ia te) .  

- * 
I' ' 8 

(4) The Pr inc ipa l  User s h a l l  coorainate-with h i s  ~ u p ~ l ~ , a n d  s e m i r e  
Division i n  the  prepara t ion of a DA Form 2407 (Maintenance ~ e ~ u e s t  - MR) 
t o  be submitted t o  t h e  C~mbined~Mainfenance~, Branch (CMB) , WRAMC. I t  i s  
imperative&,that t h e  M& contain the  make, model, s e r i a l  number, Federal 
Stock Number (FsN) of  the  item, radioisotope,  t o t a l  a c t i v i t y ,  and descyip- 
t i o n .  of t h e  work- t o  be  performed. ,, ,, . - .  

, - - . . *  - 
(5) I t  is  t h e  r e s p o n s i b i l i t y  of t h e  combined' Maintenance  ranch- and 

Purchasing_and Contract ing - (PGC) Branch, W W C ,  , t o  - coordinate -. with t h e  
Supply Control Branch (SCB) i n  completing t h e  necessary documents ' f o r  :. I 

shipment of the  equipment. These documents a r e :  
- .... . :, -%. , , . , .,. .... ,, . . 

,:, ; ( 1 :? , j !-. ;;: ' ' -, -' ..,. ..;: :>;-., , ; + : , - . - '  *, . 8 ;  ' ;. ; .! 
.; ., ,: c; ,. ,-, f? 7. 

Zi:!,:.; .! ,,S!.' ,& .: , ., : .,.. 
(a) shipping Document. DD Form 13'48-1 o r  DD Form 1l4$4'wi<hfund , .. .. -. ., . . 

c i t a t i o n  and Purchase Order number. 
7 - ' -  i I .  r - 

(b) DD Form 1155. Order f o r  suppl ies  and Services.  
, ";' 

( 6 )  The CMB, WRAMC, s h a l l  no t i fy  th'e Chief, Radioactive Mater ia l  Con- 
t r o l  Section,  Health Physics (Ext. 5104 o r  51071, t o  coordinate t h e  pick- 
up of the  shipping documents from CMB, WRAMC, and the  equipment from t h e  
Pr incipal  User. y 

(7) A l l  adapted o r  experimental equipment containing rad ioac t ive  ma- 
t e r i a l  being re turned t o  WRAMC by t h e  vendor s h a l l  be shipped t o  t h e  ad- 
dress  given.  . - i n  -para 4c (3) (a)  - 1, aboye. , , : - - .  . :l 1 

7 .  SHIPMENT OF RADIOACTIVE MATERIAL. 
Rl 

a .  Health Physics w i l l  process a l l  outgoing shipments i d e n t i f i e d  as  
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conta in ing  r a d i o a c t i v e  m a t e r i a l  and re tu rnab le  conta iners  f o r '  r ad ioac i ive  
m a t e r i a l  depa r t ing  WRAMC . 

b, The P r i n c i p a l  User s h a l l  coordina te  with h i s  Supply and Service  
Divis ion  and SCB i n  t h e  p repa ra t ion  of khe Shipping Document. , -' , 

c ,  The Chief ,  Radioact ive Mater ia l  Control  Sect ion,  Health Physics,  
o r  h i s  r e p r e s e n t a t i v e  w i l l  insiu;e that '" ' the- 'container is properljr  i d e n t i -  
f i e d ,  descr ibed ,  packaged, and labeled  i n  accordance with e x i s t i n g  regu- 
l a t i o n s  and t h a t  t h e  sh ipping documents and i n s t r u c t i o n s i a r e * p r o p e r l y  f o r -  
warded. 

, 4 r ? ' r e  

d. The Chief,  Radioact ive Mater ia l  Control Sect ion,  Health Physics,  
w i l l  coordina te  t h e  shipment with t h e  Transpo'rtation Offi'cer. I '  '' 

8. REFERENCES. - I i , 
r 1 _ <  -- 

a .  T i t l e  10, Code of Federal  Regulations, Rules and Regulations of 
r.  

t h e  US Atomic Energy ~ o & i s s i o ~ . ~ ;  , I  I 

+ I  / A, 

b .  T i t l e  42,  Code of Federal  ~ e ~ u l a t i o n s ;  Rules and Regulations of - 

t h e  US Publ ic  Health Service ,  Department of  Health,  Education and- Welfare. '  
n ,  I 

i , 

c .  T i t l e  49, Code of Federal  Regulations, Rules and ~ e ~ u l a t i o n s  of 
t h e  Department of Transpor ta t ion .  

, 'r: 
d. ' AR 37-108, Gkneral ~ c c o u n t i n ~ ' a n d  ~ e p o r t i n g  f o r  Finance and Aci 

* .  7 - 1  

counting Off ices .  - 
-3 -, < 1 7 -  C 

e .  AR 710-2, Mater ie l  Management f o r  Using Units ,  Support Units  and 
i I n s t a l l a t i o n 4  .' I k 

. L  . " "  A 

f .  TM 38-750, The Army"Maintenance Management Systems. 
- I A _ .?. I I - 

g. WR 40-19, Radioisotope Committee. 
-1 , ,  - - : '  

-, 
h. WR 750-1; Maintenance of Supplies  and Equipment. - 

' /  

i. WR 750-2, Purchasing and Contract ing Services .  ,_ -, 

- j, WR 55-1, T r ~ n s p o r t a t i o n  and Travel." - 
- < 2 " 

. , 
k. WR 40-610, The Medical Care Support ' Equipment Progr&n (MEP) : - 
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ANNEX L (ACCOUNTABILITY AND INVENTORY OF RADIOACTIVE MATERIAL AND MA- 
CHINES WHICH PRODUCE RADIATION) 
t o  WR 40-10 (Health P ~ W S  

C - 4  
f C ." +.$ q- .?.< "," . . * A 

1. RESPONSIBILITIES. 

a .  The Health Physics Officer  i s  responsib le  f o r  t h e  physica l  inven- 
t o r y  and accoun tab i l i ty  f o r  a l l  r ad ioac t ive  ma te r i a l ,  i o n i z i n g . r a d i a t i o n  . - 
producing devices,  I-nc--c,p-h--- i n  accordance with AR , C - / 
700-52 and AR 40-61; - - - ? 

- ,. 
I ,  

b. TKe Health Physics Off icer  is responsib le&-for  insur ing  t h a t  the- 
- . t o t a l  inventory o f  any radioisotope  on hand a t  any one time does not  ex- ,+ 

ceed t h e  pogsession. l i m i t a t i o n s  imposed f0.5 tha; i so tope  by the  USAEC 
$ ~icenses*  0 r ~ ~ ~ ~ ~ K u t h 6 r i z a t ? o n s ,  a s  appropr,iate i& -, r .L' + c ^ - j 7  ? A  % " ;  .$=- 

c, ,  Each Pr inc ipa l  User i s  responsib le  f o r  t h e  c o n t r o l ,  s e c u r i t y ,  and 
inventory of a l l  r ad ioac t ive  mater ia l  i n  h i s  possession a t  a l l  t imes.  He, 
w i l l  i n su re  t h a t  t h e  maximum quant i ty  which he has on hand a t  any one time 
does not  exceed the  possession l i m i t  s t a t e d  i n  h i s  WRAMC Radioisotope Auth- 
o r i z a t i o n .  Quant i t ies  i n  excess of  h i s  possession l i m i t s ' w i l l  b e  r e tu rned  
t o  Health Physics f o r  s to rage  u n t i l  needed. 

I 

2 .  PROCEDURES. 
I 

a ,  Inventory records  w i l l  be updated on a q u a r t e r l y  b a s i s  a t  WRAMC. - 
~>=&v&x7 2 : ..& *2:.j$% 

b ,  Inventory of radio isotopes  used under Non-Human Use Authorizat ions 
w i l l  be performed as  p a r t  of one r a d i a t i o n  p ro tec t ion  survey pe r fomed  
during t h e  quar t e r .  Chief ,  Radioactive Material  Control Sect ion ,  Health 
Physics, w i l l  consol ida te  t h i s  inventory and Chief,  Reactor and Survey 
Branch, Health Physics, w i l l  v e r i f y  t h e  accuracy of t h e  inventory.  

c ,  Inventory of radio isotopes  used under Human Use Authorizations 
w i l l  be inventor ied  q u a r t e r l y  as  of t h e  l a s t  working day of the  q u a r t e r .  
Chief ,  Radioactive Mate r i a l  Control Sect ion ,  w i l l  consol ida te  t h i s  inven- 
t o r y  q u a r t e r l y  and t h e  Chief,  Reactor and Survey Branch, w i l l  v e r i f y  the.  
accuracy of t h e  inventory .  

d ,  Machines and devices which produce ioniz ing r a d i a t i o n ,  Awa- C-1 . . I - w i l l  be r eg i s t e red  with the  Chief,  Radioactive Mater- , 1 
i a l  Control Sect ion,  Health Physics, who w i l l  maintain a r e g i s t r y  i n  ac- 
cordance with AR 700-52. This r e g i s t r y  w i l l  be updated as needed and v e r i -  
f i e d  semi-annually. 
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3 .  RECORDS. 
(t < . 

a. A 1  1 WRAMC radiois"ot'ope' i&ventory records  and r e g i s t r y  of devices  
and machines which produce i o n i z i n g  r a d i a t i o n  w i  11 C " I  
be maintained by t h e  Ch ie f ,  Radioact ive Mater ia l  Control  Sec t ion ,  Heal th 
Phys ics ,  i n  accordance wi th  p e r t i n e n t  d i r e c t i v e s .  

- .  b .  Other f i l e s  and r eco rds  deemed necessary t o  e f f e c t  c o n t ~ o l  of  
' 

r a d i o i s o t o p e s  and i n s u r e  -compliance with- limits of USAEC Licenses,  D+4 
Author iza t ions  , and WRAMC Radioisotope Authorizat ions a r e  au thor ized ,  
except  t h a t  no form may be used a t  t h e  l o c a l  l e v e l  t o  supplement o r  r e -  
p l a c e  pre-  
s c r i b  dures)  . c " 
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ANNEX M (TRANSPORTATION OF RADIOACTIVE MATERIALS) 
t o  WR 40-10 (Health Physics  Regulat ions)  

1. PURPOSE. To p r e s c r i b e  genera l  gu ide l ines  f o r  t h e  t r a n s p o r t a t i o n  o f  
r a d i o a c t i v e  m a t e r i a l  w i th in  and from WRAMC and t o  implement t h e  pro-  
v i s i o n s  of AR 55-55 and 49 CFR 171-178. 

2. RESPONSIBILITIES. 
: 

a. The Transpor t a t ion  O f f i c e r ,  WRAMC i s  r e s p o n s i b l e  f o r  provid ing  -- 

t h e  means by which r a d i o a c t i v e  m a t e r i a l s  a r e  t r anspor t ed .  , 

b. The Health Physics  O f f i c e r  i s  r e spons ib l e  f o r :  
" - 

(1) Con t ro l l i ng  a l l - r a d i o a c t i v e  m a t e r i a l  a t  WRAMC t o  i nc lude  loca t ion , .  
t r a n s f e r ,  and t r a n s p o r t a t i o n .  

I =  , - L 

(2) Insur ing  t h a t  packaging meets s tandards  o f  49 CFR 173.24. and 
o t h e r  p e r t a i n e n t  d i r e c t i v e s .  

(3) Insur ing  t h a t  a l l  packaging and acces so r i e s  which have p rev ious ly  
been used f o r  shipments of  r a d i o a c t i v e  m a t e r i a l s  and a r e  being sh ipped  

: empty conform t o  49 CFR 173.29 and o t h e r  p e r t i n e n t  d i r e c t i v e s ,  
% * 4 

(4) Ver i fy ing  t h a t  removable r a d i o a c t i v e  contamination does n o t  
exceed t h e  limits s p e c i f i e d  i n  49 CFR 173.397.- .  

I 

(5) Assigning Transpor t  Group c l a s s i f i c a t i o n s  and t h e  Transpor t  
Index t o  shipments o f  r a d i o a c t i v e  ma te r i a l s  in ,accordance with 49 CFR 

C.. ? 173 .390 ~ p d 4 ; ~ ~ ~ . . ; ~ ~ ? ; ~ $ J . . ?  , . ;* ;.. -. .: ,Lt . A <". <?. ;+ .,j c-5 ,;' vs 
,. . . . . .  . .  . . . . . . . . . . . . . .  . . . .  .. ... , ' i , : i: . . .  . , .. " ,-;1, -.ir..;.. ;..: ... , ,  . .  . . - ,  , 

(6) Labeling of packages of r a d i o a c t i v e  m a t e r i a l s  i n  t h e  manner pre-  
s c r i b e d  i n  49 CFR 173.399, 173.402, and 173.414 and o t h e ~  p e r t i n e n t  d i -  
r e c t i v e s .  a,r* As *I_ .! 

I 7  

(7) Preparing and/or  advis ing  on t h e  p repa ra t ion  of sh ipping  
documents f o r  shipment of r a d i o a c t i v e  m a t e r i a l  aszrequired, ,  1 

I C - i i i r  

(8) Releasing shipments t o  c a r r i e r s -  a f t e r  v e r i f y i n g  t b a t  t h e  v e h i c l e  
I 

in tended  f o r  t r a n s p o r t  i s  s u i t a b l e ,  i n  a  proper  s t a t e  of r e p a i r ,  p l a -  
carded i n  accordance with 49 CFR 177.823(a)( l )  ,? and f r e e  from any obvious 
cond i t i on  which could reasonably  impair  t h e  s a f e  t r a n s p o r t  of t h e  cargo. 
Vehicles  not  meeting t h e s e  t e s t s  w i l l  be immediately repor ted  t o  t h e  ,- 
Transpor t a t ion  O f f i c e r .  

-. 1 I 

(9) Surveying m i l i t a r y  v e h i c l e s  which have b e e n  used .to t r a n s p o y t p J  - 
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r a d i o a c t i v e  mater ia ls  f o r  dose r a t e  a t  any access ib le  su r face  and r e -  
movab l e  r ad ioac t ive  s u r f  ace  contamination i n  accordance with 49 CFR 
177.843 and 173.397 and o t h e r  p e r t i n e n t  d i r e c t i v e s .  

1 

3.  POLICIES. 

a .  A l l  shipments and t r a n s p o r t a t i o n  requirements f o r  r a d i o a c t i v e  ma- 
t e r i a l  w i l l  be coordinated with the  Health Physics O f f i c e r  and t h e  Trans- 
p o r t a t i o n  Of f i ce r .  

b. Vehicles t r a n s p o r t i n g  r ad ioac t ive  ma te r i a l s :  

(1) W i l l  be placarded f r o n t ,  r e a r ,  and on each s i d e  while  it con- 
t a i n s  r ad ioac t ive  m a t e r i a l s  with the  word "RADIOACTIVE" (Black l e t t e r s  on 
yellow background, l e t t e r s  no t  l e s s  than 4 inches high using approximately 
a  5/8-inch s t roke  and t h e  p lacard  l a r g e r  than l e t t e r i n g  by a t  l e a s t  one 
inch on each s ide)  whenever r ad ioac t ive  mater ia l  r equ i r ing  "Radioactive 
Yellow - 111" labe l  is  t r anspor t ed  and a l s o  when rad ioac t ive  cargo not  
r e q u i r i n g  t h i s  l abe l  i s  t r anspor t ed  b u t ,  i n  t h e  opinion of t h e  Health - 
Physics Of f i ce r ,  such p laca rds  should be displayed.  

- 

(2)  W i l l  not  c a r r y  flammables, Class  A explosives,  pyrotechnics,  
vege tab les ,  f r u i t ,  bagged g ra ins ,  o r  o the r  contaminable foods tu f f s ,  with 
any r a d i o a c t i v e  m a t e r i a l .  

- 
(3) W i l l  no t  be l e f t  unattended on a  pub l i c  highway, 

(4) W i l l  be sub jec t  t o  inspect ion  p r i o r  t o  loading and must conform 
t o  t h e  provis ion  of DD Form 626 ( Inspect ion  Report).  

(5)  W i l l  d i sp lay  P .Au-'"ck,L.-BatAc.*A m. 
r D f i . l r a a ~  1 3 5  eu*l\e . b , n s ~ ~ c ~ a ~ .  

4'Hwwe- 
-G e - 1  

n t  

(6) W i l l  ca r ry  a  copy of  DD Form 836 (Special Ins t ruc t ions  f o r  
Motor Vehicle  Drivers) and a  copy of t h e  APPENDIX t o  t h i s  ANNEX (Emergency - 
Procedures t o  follow i n  Accident and/or Incident  S i t u a t i o n s ) .  

(7 )  W i l l  be loaded i n  such a  fashion  t h a t  t h e  d i s t ance  between t h e  
packages and the  d r i v e r  o r  any passenger i n  t h e  cab of t h e  veh ic l e  w i l l  
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not  b e  l e s s  than  t h e  d i s t ances  given i n  Table 6,  paragraph 13b(13) ,  
TM 55-315. 

(8) W i l l  b e  loaded such t h a t  t h e  load i s  no t  1ikel.y , t o  becoxme, ., . % 
damaged o r  d i s lodged  during t r a n s i t .  

" i;. * 
1 '  *"I-, 

(9) W i l l  have a l l  packages of  r a d i o a c t i v e  m a t e r i a l  c o n t a i n i d  with: 
i n  t h e  cargo p o r t i o n  of  t h e  v e h i c l e ,  i . e . ,  no t a i l g a t e q o a d i n g . ?  - ' -  

(10) W i l l  be  surveyed and decontaminated, i f  necessary,  t o  t h e  l e v e l s  - - 
presc r ibed  i n  49 CFR 177.843 and 173.397, and o t h e r  p e r t i n e n t  r e g u l a t i o n s ,  
p r i o r  t o  be ing  r e t u r n e d  t o  genera l  use.  I 

(11) W i l l  b e  equipped with a  p o r t a b l e  survey instrument  i n  ope ra t ing  
cond i t i on  dur ing  ope ra t ion  t o  a s s i s t  i n  contamination con t ro l  i n  event  
of acc iden t  o r  i n c i d e n t .  - 

(12) W i l l  b e  opera ted  a t  a  s a f e  speed i n  conformity with l o c a l  , 
c ond i t i ons ,  b u t  w i l l  no t  exceed pos ted  speed l i m i t s  under normal oper- 

< I  - 
a t i n g  cond i t i ons .  During adverse weather o r  road c o ~ d i t i o n s ,  t h e  speed 
of  t h e  v e h i c l e  w i l l  be  reduced t o  t h a t  s a f e  f o r  t h e  e  i s t i n g  cond i t i ons .  iK 

, c .  Passenger-carrying v e h i c l e s ,  i nc lud ing  POV and motor v e h i c l e s  
which c a r r y  passengers  f o r  h i r e ,  w i l l  - NOT be used t o  t r a n s p o r t  r a d i o a c t i v e  
m a t e r i a l s  un le s s  t h e r e  is  no o t h e r  p r a c t i c a b l e  means of t r a n s p o r t a t i o n  - 
a v a i l a b l e  and then only  with t h e  expressed consent of t h e  Heal th  Physics 
O f f i c e r  and t h e  ,Transpor ta t ion  O f f i c e r  , When passenger- c a r r y i n g  veh ic l e s  
a r e  au thor ized  f o r  u s e  i n  t r a n s p o r t i n g  r a d i o a c t i v e  m a t e r i a l s ,  t h e  r equ i r e -  
ments i n  p a r a  3b above w i l l  b e  met (49 CFR 177.870). 

d. The U.S. Mail and Parce l  Post  w i l l  no t  be used f o r  shipment of  
r a d i o a c t i v e  m a t e r i a l  except i n  case  of  emergency, o r  f o r  t h e  movement of 
r ad io i so topes  which meet t h e  requirements  s p e c i f i e d  i n  39 CFR 125.2 and 
p a r a  5a (4 ) ,  ?M 55-315. A l l  such shipments must be coordinated wi th  t h e  
Health Physics O f f i c e r  (para  3-13b, AR 55-55). 

4. REFERENCES. 

a .  AR 55-38 - Report ing of  Transpor ta t ion  Discrepancies  i n  Shipment 1 
b. AR 55-55 - Transpor ta t ion  of Radioact ive and F i s s i l e  M a t e r i a l  

Other Than Weapons. 

c. AR 385-40 - Accident Reporting and Records. 
I 

d. 39 CFR, Rules and Regulations of t h e  Pos t a l  Serv ice .  - 



e. WR 55-1 - T~ansportation and Travel. 

f. WR 385-2 - Accident Reporting. 
(. f i R l o o - S Z  

15 June 1973 
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APPENDIX (EMERGENCY PROCEDURES TO FOLLOW FOR VEHICLE ACCIDENT/INCIDENT) 
t o  ANNEX M (TRANSPORTATION OF RADIOACTIVE MATERIALS) 

1. GENERAL. A r a d i o l o g i c a l  emergency is  any unplAnned event which cduld 
adverse ly  a f f e c t  t h e  s a f e  movement of r ad ioac t ive  ma te r i a l s .  A severe  
emergency could r e s u l t  from. co l , l i s ion ,  f i r e , _  explosions,  o r  1,oss of con- 
t r o l ,  e. g . ,  t h e f t ,  spi l lage. ,  leakage, and misplacement of t h e  r ad ioac t ive  
m a t e r i a l .  Your f i r s t  aim should be t o  prote,ct  yourse l f  and o t h e r s  from 
overexposure and' contamination. Second, e f f o r t s  shoula be made t o  con- 
f i n e  t h e  contamination t o  t h e  l o c a l  a rea .  Although no s e t  of r u l e s  is  - 

a v a i l a b l e  t o  handle every conceivable inc iden t ,  t h e  proper  adapta t ion  of 
t h e  more s p e c i f i c  guidance furn ished below w i l l  minimize the  danger t o  
persons and proper ty .  In  t h e  event the re  is  reason t o  be l i eve  t h a t  
personnel  may have been contaminated and/or overexposed, e f f o r t s  w i  11 be 
d i r e c t e d  toward loca t ing  those  persons so t h a t  any necessary decontap- 
i n a t i o n  and medical a s s i s t a n c e  may be furnished.  - 

a. Accident - Includes any phys ica l  damage t o  t h e  conta inercs)  ; any 
overexposur& of personnel;  o r  contamination of personnel  and equipment 
i n  d e t e c t a b l e  amounts. 

b .  Inc idents  - Unexpected events  whi.ch a r e  not  accidents  a s  de- 
f i n e d  above, but  which may inc rease  i n  hazard s e v e r i t y  o r ,  i f  t h e  unsafe 
p r a c t i c e  o r  condi t ion  is  no t  co r rec ted ,  may r e s u l t  i n  a f u t u r e  acc ident .  
Inc idents  inc lude  e r r o r s  committed i n  handling opera t ions ;  malfunctions 
of t r a n s p o r t  equipment which ;night r e s u l t  i n  danger t o  t h e  loading,  i f  
no t  correc ted;  malfunction of  t h e  container  o r  a s soc ia t ed  equipment 
components which degrade s i f e t y .  

3. STATEMENTS TO C I V I L  A~~I - IORITIES .  I f  queried by. c i v i l  a u t h o r i t i e s  
concerning contents  of t h e  v e h i c l e ,  t h e  opera tor  w i l l  s t a t e  only t h a t  t h e  - 
v e h i c l e  was t r anspor t ing  small  q u a n t i t i e s  of7,wel 1-contained rad ioac t ive  
ma te r i a l ,  e i t h e r  r ad io i so topes  o r  waste, as  the  case  may be. H e  w i l l  re -  
f e r  a l l  add i t iona l  ques t ions  o f  t h i s  na ture  t o  t h e  Health Physics Officer',- 
WRAMC, o r  h i s  r ep resen ta t ive .  

4. EMERGENCY ACTION I N  THE EVENT OF FIRE, EXPLOSION, LEAKAGE OR SPILL. 

a .  Immediate Action by Vehicle Operator: 

( I )  Pu l l  out  of t h e  l i n e  of t r a f f i c ;  DO NOT LEAVE VEHICLE UNATTENDED 
UPON A PUBLIC HIGHWAY. 

(2) Extinquish f i r e ;  u se  dry  chemical f i r e  ext inguisher .  
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(3) I n  case  of leakage, t r y  t o  con t ro l  spread of l i q u i d  by t h e  
most p r a c t i c a l  means. 

b.  U t i l i z e  o n - s i t e  personnel  i n  order  t o :  

(1) I s o l a t e  t h e  area .  If necessary,  i nc rease  t h e  d i s t ances  i n d i -  
cated on t h e  DD Form 836 t o  keep personnel  out of smoke, leakage, s p i l l a g e  
and mists. Es tab l i sh  an exclus ion  a r e a  t o  p r o t e c t  t h e  general  p u b l i c  
from exposure t o  r a d i a t i o n  i n  excess of 2 mR/hr and a l l  de tec tab le  contam- 
ina t ion .  

- - 

(2) Render f i r s t  a i d .  

(3) Notify t h e  Health Physics Of f i ce r ,  WRAMC (Ext. 576-5107 o r  5161). 

(4) Notify t h e  M i l i t a r y  Pol ice ,  WRAMC (Ext. 576-2511 o r  5348). 

(5) Control  personnel who may have contacted t h e  fumes, s p i l l a g e ,  
smoke o r  dus t .  

(a)  Obtain names and addresses of witnesses and a f f e c t e d  ind iv idua l s .  

(b) Discourage smoking, e a t i n g ,  dr inking,  and leaving u n t i l  Health 
Physics personnel a r r i v e .  

Subsequent Action by t h e  Operator: 

(1) A s s i s t  t h e  Health Physics personnel  as  requi red .  

(2) Document t h e  acc ident .  The opera tor  w i l l  make out an acc ident  
r e p o r t  a s  soon as  poss ib le  a t  t h e  scene of t h e  acc ident  o r  inc iden t  .' 
Accident r e p o r t s  w i l l  c o n s i s t  of completion of Motor Pool i ssued acc iden t  
forms. An inc iden t  w i l l  cover a l l  t h ings  which may occur which a r e  not  
ca tegor ized  as  veh icu la r  acc idents  and t o  include delays' enroute.  The 
inc iden t  r epor t  w i l l  c o n s i s t  of a b r i e f  but  concise wr i t t en  n a r r a t i v e  
covering "What Happenedtt, "Where I t  Happenedtt, When I t  Happenedtt, and 
"What Persons o r  Objects Were Involvedtt.  

5 ,  PROCEDURES I N  CASE OF THEFT OR LOSS. 

a ,  Notify t h e  Health Physics Of f i ce r ,  WRAMC (Telephone: 576-5161) 
who i n  t u r n  w i l l  n o t i f y  t h e  M i l i t a r y  Police.  

" 

~. . 

b .  Attempt t o  recover i n  case  o f  l o s s .  
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D A T E .  . SPECIAL INSTRLICTlOt4S FOR DRIVERS 

I- J 

LAIIING NUMRKR . THIS T R U C K  IS  LOADED W I T H  (commodity dcscrlpflan) I 

I 

-I--- 
GtNERAI. .  PRL~CAUTIOIJ.5 ------ 

, ' I -  IN  CASE OF F I R E  - 
1. If nfly par t  of tlic tr~rc:lc, t !xc lu t l in~  contc:nl:;! c a t c h e s  f ire ,  j 

I 

P l a k e  triick l o  a c l e a r  o r  un i l l l~abj led  a r e a ,  if pracl jcf ible,  and/or  ! 
s .  

2, Do nnt a l l o w  s m o k i n c  or t h r  11sc of n;;tich~:; o r  l i ~ h t e r s  in  or  uttempt t o  put f i re  o u t  i m r l ~ c d i a t c l ~  w i t h  hancl c?tinl:ui~hers. I 
n e a r  t h r  vchi,:l,>. - 1  

. 2. If f i re  r e a c h e s  c o n t e n t s  of trucl: o r  g e t s  C I I I ~  oC control ,  warn I 
3. 0hr.y a l l  s t i l t ?  a n d  l o c n l  tr;irfic ref:ulatior:?. .. nearby p e r s o n s  ~ i i d  r c q u c s t  no t i f icn t ion  of po l ice  a r ~ d  f i re  1 
4. Do not c x c c c d  postec! s p c e d  l imi t s .  ticPartr"cnts. . . j 

I 
! 

5: While opcratincr, over  ~ i r h l i c  roncfs k c c p  ;at l e e s t  300 fctq from 3. If  in  c o n v o Y ~  other t r u c k s  proceed  t o  s a f e  distance. '  -- 

t r u c k s  loadcd w i t h  explosives or o ther  d n n g c r o u s  a r t i c l e s .  .., 4. You c a n  u s e  water  t o  f ight  t h i s  c a r g o  fire. i 

TO: (Corrlcr's N o m e  a n d  Troller  Number)  FROM: ISiofl6n l ssu lng  Instructions) i 

6 .  Stop at  nl l  r i ~ i l r o a d  c r o s s i n y , ~ .  . . . 

7. U s c  d c s i K n n t c i  r o u t e s ;  v ~ h c r e v e r  p o s s i b l e  Hv'oid c o n i e s ~ c d  
r c s i d c n l i ; ~ l  or bu : ; in rss  nrcils. 

8. Do not permit  u~:nuthorized p e r s o n s  t o  r ide  in /on  v e h i c l e s .  

9. At other  t h a n  carrier r e s t  sicrps o r  i t ~ t e r c h c l t l ~ e  p o i n t s ,  s c l e c t  

t S 1 

OTHER SPECIFIC PRECAUTIONS 

, * 
. 5. F i r e m e n  should  no t  approacll  c l o s e r  than  feet  ; 
lrom 

i 
6. P e r s o n s  should  not approach c l o s e r  t h a n  fee t  

' truc'k' I 

7' f i ~ h t i n r :  "ppnrntus should he a t  least  . 

€ - - 
IN CASE OF BREAICDOWN 

t 1. D o  not  tow loaded  vehic le .  

I 2. P o s t  flar:s by d a y ,  nncl red e l e c t r i c  l a n t e r n s  o r  re f lec tors  by 
night t o  v:arn t ra f f ic  approziching from e a c h  d i rec t ion .  

I 1. I 
I 

Tlwsc Instrnefions nllrst be tmnsfrrrcd I S I G N A T U R E  O F  S ~ I P P E R  R C P R E S E N T A ~ I V E  S I G N A T U R E  O F  F I R S T  D R I V E R  1 
I 

2. P o s t  f l a ~ s  b y  d a y ,  a n d  red  e l e c t r i c  l a n t e r n s  or re f lec tors  by I 

night t o  warn traff ic  approaching  from e a c h  d i rec t ion .  

-3. C a l l  for  ambulance ,  if n e c e s s a r y .  I- 
4. Notify n e a r e s t  po l ice .  I 

N O T I F Y  (by phone  or wire  a s  soon as poss ib le )  
I 
I 

s n f e  parkin(< s p a c e  a t  stcippiny: l o c a t i o n s  dcsip,nated t)y t h e  

Dya F0,RtA I."/' 
I M A N  6 4  54$v 

fee t  or o r ~ e r a t i n g  d i s t a n c e  from fire. . 

1 ' .  1 f o  eocli subscqucnt drlver for lurn-In 
- o f  flnol dcsflrntlon. I f  more tllorr 3 . . ". / /vcrs  ore lnvolvcd thc oddlrtonol 
slgr~alurcs should be node on on cxfro 
slrcrt and u t i a c l ~ d  /!ereto. 

- 

* r 

T! lc  d l z i o n c r s  shown nrr mlnfmunis; 9 r ~ o i t . r  d l a t o n c & s  s l ~ o t ~ l d  bc used  wllenevcr p n s s ~ b l c .  - 
' ."?.-m---*3 * - m a - . r ~ . . . u - ~ . c ?  YP*UIL  

. .  i 
I 

,A 

I 

, . 

S I G E 4 A T U R E  O F  S ~ C O N D  D R I ~ E R  ' 

: I . 

- 

c o r ~ i e r .  V e h i c l e ?  car ry ing  c x p l o s i v c s  should  no t  g roup  toge ther  
ot t h c s c  s t o p p i n g  l o c a t i o n s .  

. S I G N A T U I ~ F I  OF T H I R D  r > R l V E R  . -  J 

I 

8. As s o o n  a s  p r a c t i c a l  notify t h e  n e a r e s t  mil i tary ins ta l la t ion  
for instruct ioris .  I 

, .. 7 

IN CASE OF ACCIDENT 10. Del iver  shiprncnt t o  r e c e i v i ~ l ~  i n s t a l l a t i o n  dur ing  normal 
working h o i u s  and  only  t o  persons a u t h o r i z e d  to  a c c e p t  it.  

1. Set  brake  a n d . b l o c k  v e h i c l e  t o  prevent  movement. t- I ! 
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15 June  1973 

ANNEX N (RADIOACTIVE WASTE) 
t o  WR 40-10 (Heal th Physics  Regulat ions)  

1. PURPOSE. To p r e s c r i b e  t h e  p o l i c i e s  and procedures t o  be fol lowed i n  1 

t h e  management'of r a d i o a c t i v e  waste  a t  WRAMC i n  o rde r  t o  i n s u r e  compli- 
ance with p e r t i n e n t  laws and r e g u l a t i o n s .  

- - 
2. RESPONSIBILITIES. 

a .  The Heal th Physics  O f f i c e r  is  r e spons ib l e  f o r  t h e  management and - -  - 
c o n t r o l  of r a d i o a c t i v e  waste t o  inc lude  e f f l u e n t s  r e l e a s e d  t o  t h e  un- 
r e s t r i c t e d  environment. 

b .  P r i n c i p a l  Users a r e  r e spons ib l e  f o r  segrega t ion ,  packaging and 
d e l i v e r y  of r a d i o a c t i v e  wastes  generated under t h e i r  con t ro l  t o  t h e  
a r e a s  des igna ted  by t h e  Heal th Physics O f f i c e r .  - 

c .  I n d h i d u a l  u s e r s  a r e  r e spons ib l e  f o r :  

(1) Keeping t h e  inven to ry  of r a d i o a c t i v e  waste i n  t h e i r  possess ion  
t o  a p r a c t i c a l  minimum. 

(2) Providing con ta ine r s  f o r  t h e i r  r a d i o a c t i v e  waste.  

(3) Proper ly  i d e n t i f y i n g  t h e  contents  of  t h e i r  waste,  t o  i nc lude  
r ad io i so tope ,  approximate a c t i v i t y ,  d a t e ,  and Author iza t ion  number i n  the  

I 
manner p r e s c r i b e d  by Heal th Physics .  

3 .  POLICIES AND PROCEDURES. 

a. Radioact ive waste  is  excess  o r  su rp lus  unwanted r a d i o a c t i v e  
m a t e r i a l  and m a t e r i a l  contaminated with r ad io i so topes ,  inc luding  sources 
and s p e c i a l  waste ,  and p r o p e r t y  which, while  o r i g i n a l l y  non-rad ioac t ive ,  
has  become contaminated t o  such an ex ten t  t h a t  it i s  economically un- 
sound t o  decontaminate,  o r  t h e  contamination cannot be reduced t o  an 
accep tab le  l e v e l  f o r  i t s  in tended  use .  

b. Radioact ive waste  must be  c l a s s i f i e d  and segrega ted  i n t o  t h e  
fo l lowing  c l a s s e s  : 

. ', 
(1) So l id ,  combustible;' - ' r -  ;' / 

(2) S o l i d ,  non-combustib l e .  

(3) Liquid;  "combustible.  
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(4) Liquid,  non-combustible.  

(5) Gas, combust i b  l e  . 
(6) Gas, non-combustible,  

(7 )  Animal ca rcas ses  and/or animal waste.  

c. Procedures t o  be  followed by u s e r s  of  r a d i o a c t i v e  m a t e r i a l  inc lude :  

(1) Segrega t ion  of r a d i o a c t i v e  waste i n t o  t h e  above ca t egor i e s .  

(2) L i m i t  t h e  non-rad ioac t ive  waste which i s  intermixed with t h e  
r a d i o a c t i v e  waste t o  a p r a c t i c a l  minimum. 

(3) S o l i d  waste s h a l l  be  p laced  i n  magenta p l a s t i c  bags o r  a r e -  
cep tac l e  l i n e d  wi th  a magenta p l a s t i c  bag. The bag, when f i l l e d  and de- 
l i v e r e d  f o r  d i s p o s a l ,  w i l l  b e  taped c losed .  If p l a s t i c  bags a r e  used f o r  
r a d i o a c t i v e  waste con ta in ing  Tr i t ium,  they  w i l l  b e  p laced  i n s i d e  a k r a f t  
paper bag. 

(4) Liquid waste t h a t  i s  r e t a i n e d  f o r  d i sposa l  should be  c o l l e c t e d  . 
i n  p l a s t i c  b o t t l e s  o r  s e a l e d  cans t o  d iminish  t h e  breakage hazard. How- 
ever ,  l i q u i d  waste t h a t  w i l l  chemical ly r e a c t  with p l a s t i c  and l i q u i d  

I 

waste conta in ing  Tr i t ium should be  p laced  i n  g l a s s  b o t t l e s .  A l l  b o t t l e  
caps should 'be taped when p re sen ted  f o r  d i s p o s a l .  

(5) A l l  r a d i o a c t i v e  waste  con ta ine r s  s h a l l  be p rope r ly  marked w i t h  
t h e  r a d i a t i o n  cau t ion  symbol and t h e  words "Caution - Radioact ive Wastett 
and/or "Caution - Radioact ive Mate r i a l  . I t  

( 6 )  The inventory  of r a d i o a c t i v e  waste  i n  t h e  possess ion  of i n d i T  
v idua l  u s e r s  w i l l  b e  kep t  t o  a p r a c t i c a l  minimum. 

(7) Radioact ive waste w i l l  b e  c o n t r o l l e d  by t h e  u s e r  t o  prevent  un- 
au thor ized  d i sposa l  by t h e  c u s t o d i a l  s e r v i c e .  Maximum u s e  of t h e  magenta 
p l a s t i c  bags f o r  r a d i o a c t i v e  waste is  encouraged. 

(8) Animal ca rcas ses  w i l l  b e  packed i n  two p l a s t i c  bags of s u i t a b l e  
s i z e  and s t r e n g t h  and kept  f rozen  u n t i l  by Heal th Physics.  c el 

d. Disposal of Radioact ive Waste. 

(1) Radioact ive waste w i l l  b e  c o l l e c t e d  by t h e  u s e r  and disposed of 
i n  accordance with i n s t r u c t i o n s  rece ived  from Health Physics . 

(2 )  Excre ta  from p a t i e n t s  undergoing medical d i a g n o s i s . o r  therapy  
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may b e  disposed of  i n  t h e  usua l  manner, p rovid ing  t h e  t o i l e t  i s  opera ted  
twice  each time e x c r e t a  i s  r e l e a s e d  dur ing  t h e  f i r s t  48 hours a f t e r  ad- 
m i n i s t r a t i o n  of t h e r a p e u t i c  doses of unsealed r ad io i so topes .  This  pro-  
cedure is  necessary  t o  i n s u r e  complete removal of  t h e  m a t e r i a l  from t h e  
ward plumbing, and adequate  d i l u t i o n  of  t h e  m a t e r i a l .  

(3)  Radioact ive m a t e r i a l  w i l l  n o t  b e  disposed of  by i n c i n e r a t i o n  
o r  b u r i a l  i n  t h e  s o i l  a t  WRAMC. I 

(4 )  Radioact ive m a t e r i a l s  w i l l  n o t  be r e l e a s e d  from hold ing  tanks  
i n t o  t h e  s a n i t a r y  sewage system wi thout  t h e  s p e c i f i c  approval of  t h e  
Heal th Physics O f f i c e r ,  except  a s  provided i n  p a r a  3d (2 ) ,  above. 

(5) Indiv idua l  u s e r s  may b e  pe rmi t t ed  t o  d i spose  of r a d i o a c t i v e  
waste v i a  l abo ra to ry  s i n k s  I n t o  t h e  s a n i t a r y  sewage system under t h e  f o l -  
lowing cond i t i ons :  

(a) The u s e r  o b t a i n s  permission from t h e  Heal th Physics O f f i c e r .  

(b) The s ink  through which t h e  m a t e r i a l  i s  d i scharged  i s  conspicuous- 
l y  pos t ed  with a  s i g n  bea r ing  t h e  Radiat ion Caution symbol and t h e  words 
"Caution - Radioact ive Mate r i a l  Disposal  Sink." 

(c)  The s i n k  is  pos t ed  with a  n o t i c e  t o  t h e  u s e r  t h a t  t h e  r a d i o -  
a c t i v e  m a t e r i a l  d i scharged  through t h e  s ink  must b e  r e a d i l y  s o l u b l e  o r  
d i s p e r s i b l e  i n  water  and does n o t  con ta in  any substances which a r e  hazard- 
ous t o  h e a l t h  o r  w i l l  r e s u l t  i n  s u b s t a n t i a l  harm t o  domestic animals , '  
f i s h ,  s h e l l f i s h ,  o r  w i l d l i f e .  

- 6 

(d) A record  o f  t h e  i d e n t i t y  and a c t i v i t y  o f  m a t e r i a l  d i scharged  
through t h e  s i n k  i s  maintained by t h e  u s e r .  

(e)  The m a t e r i a l  i s  e s s e n t i a l l y  n e u t r a l ,  i . e . ,  pH of  6 - 8. 

( f )  The q u a n t i t y  of  any m a t e r i a l  r e l e a s e d  by t h e  u s e r  i n  any one day 
does n o t  exceed t e n  (10) t imes t h e  amount s p e c i f i e d  i n  t h e  APPENDIX t o  
ANNEX W o f  t hese  Regulat ions.  A l t e r n a t e  l i m i t s  p re sc r ibed  i n  10 CFR 
20.303 may be  employed only wi th  p r i o r  approval of t h e  Heal th Physics  
O f f i c e r ,  such approval  t o  be  v a l i d  only f o r  t h a t  s p e c i f i c  r e l e a s e .  

(e)  Ult imate d i s p o s a l  of r a d i o a c t i v e  waste w i l l  be  accomplished by t h e  
Heal th Physics O f f i c e r  i n  accordance with AR 755-15 and o t h e r  p e r t i n e n t  
d i r e c t i v e s .  
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APPENDIX (RADIOACTIVE WASTE DISPOSAL SINK DUMP LIMITS) 
to ANNEX N (RADIOACTIVE WASTE) 

THE RADIOACTIVE MATERIAL DISCHARGED THROUGH THIS SINK MUST BE READILY 
SOLUBLE OR DISPERSIBLE IN WATER. THE QUANTITIES OF THE COMMONLY-USED 
RADIONUCLIDES DISCHARGED THROUGH THIS SINK IN ANY ONE DAY MUST NOT EXCEED 
TEN (10) TIMES THE AMOUNT SPECIFIED BELOW (For isotopes not listed, call 
Ext. 3481 for limits). 

Material Microcuries Material Microcuries 

Iron-sg----------------- 10.00 . 
Krypton-85------------- 100.00 
Manganese-54------------ 10.00 
Manganese- 56- - - - - - - - - - - - 10.00 
Mercury-197------------ 100 .oo 
Mercury-203------------- 10.00 
Molybdenum-99---------- 100 .OO 
Nickel-63--------------- 10.00 
Phosphorous-32---------- 10.00 
potas~im-42----- ------- 10.00 
Radium-226 --------------- - - 0.01 
Rubidium-86 ------------- 10.00 
Selenim-75------r------ 10.00 
Sodium-24--------------- 10.00 
Strontiw-85------------ 10.00 
strontium-89------------- 1 .oo 
Strontium-gO------------- 0.10 - 
Sulphur-35------------- 100 .oo 
Tantalum-182------------ 10 .oo 
Technetium-99m--------- 100 .OO 
Technetium-99----------- 10.00 
Thallim-204------------ 10.00 
Thorium (natural) ------- 50.00 
Tin-113----------------- 10.00 
Uranium (natural) ------- 50.00 
Xenon-133-------------- 1OO.OO 
Zinc-65 ----------------- 10 .oo 
Zinc-69m--------------- 100 .oo 
Zirconim-95------------ 10.00 
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ANNEX 0 (LEAK TESTING SEALED SOURCES) 
t o  WR 40-10 ( ~ e a l t h  Physics  Regulat ions)  

1. PURPOSE. To d e l i n e a t e  r e s p o n s i b i l i t i e s  f o r  leak t e s t i n g  of  s e a l e d  
sources o f  r a d i o a c t i v e  m a t e r i a l  a t  WRAMC. . . 

2. DEFINITIONS. 

a.  Sea led  Sources,  f o r  t h e  purpose of t h i s  ANNEX, a r e  t h o s e  which 
meet a l l  o f  t h e  fo l lowing  c r i t e r i a :  

(1) Radioact ive m a t e r i a l ,  o t h e r  than  Tr i t ium.  

(2) H a l f - l i f e  g r e a t e r  than  t h i r t y  (30) days.  . 
(3) I n  any phys i ca l  form o t h e r  than  gas.  

(4) I n  a  q u a n t i t y  which is g r e a t e r  than  100 microcur ies  of  b e t a  and/ 
o r  gamma-emitting m a t e r i a l  o r  g r e a t e r  than 10 microcur ies  of a lpha-  
emi t t i ng  m a t e r i a l .  

(5) Inc losed  i n ,  and is intended t o  be used i n ,  a  con ta ine r  o f  dur- 
ab l e  (not f r a g i l e )  m a t e r i a l  i n  a manner in tended  t o  prevent  leakage o r  
escape of t h e  r a d i o a c t i v e  m a t e r i a l  o r  any of  i t s  daughter  p roduc t s .  

' 

b i  Leak Tes t .  A nondes t ruc t ive  t e s t  i n  which a sample is t a k e n '  
from t h e  s e a l e d  source  o r  from t h e  su r f aces  of t h e  device  i n  which t h e  
sea l ed  source i s  permanently o r  semi-permanently mounted o r  s t o r e d ,  on 
which one might expect  contamination t o  accumulate. Leak t e s t s  may be 
taken by any of a  v a r i e t y  of techniques depending on t h e  source ,  t h e  
r ad io i so tope ,  t h e  method of a n a l y s i s ,  t h e  mounting, e t c .  

3. RESPONSIBILITY. The Heal th Physics O f f i c e r  i s  r e s p o n s i b l e  f o r  pe r fo r -  
mance, a n a l y s i s ,  and p o s t i n g  of  records  of a l l  l eak  t e s t s  performed a t  
WRAMC t o  s a t i s f y  t h e  requirements  of AR 700-52, USAEC License cond i t i ons ,  
and DA Author iza t ions  f o r  t h e  Use of Radioisotopes.  

4. CRITERIA FOR LEAK TESTING. 

a .  Leak t e s t s ,  when r equ i r ed ,  w i l l  be  performed a t  i n t e r v a l s  no t  t o  
exceed s i x  (6) months, except  t h a t  each source  of  a lpha-emi t t ing  rad io-  
i so tope  w i l l  be  t e s t e d  a t  i n t e r v a l s  no t  t o  exceed t h r e e  (3)  months. 

b .  I f  a  source r e q u i r i n g  leak  t e s t i n g  i s  suppl ied  with a  c e r t i f i c a t e  
from t h e  vendor i n d i c a t i n g  t h a t  a  leak t e s t  has  been made w i t h i n  s i x  (6) 
months ( t h r e e  (3) months f o r  a lpha-emi t t ing  sou rces ) ,  t h e  sou rce  need not  
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be r e t e s t e d  u n t i l  s i x  (6)  months ( t h r e e  (3) months f o r  a lpha-emi t t ing  
sources)  from t h e  d a t e  o f  t h e  l a s t  t e s t  and may be- i s sued  f o r  immediate 
use. 

c .  I f  no documentary'evidence is  a v a i l a b l e  t o  s u b s t a n t i a t e  t h a t  a 
given sou rce  has been l eak  t e s t e d  wi th in  s i x  (6) months ( t h r e e  (3)' months 
f o r  a lpha-emi t t ing  s o u r c e s ) ,  t h e  source w i l l  n o t  be  i ssued  u n t i l  it has 
been l eak  t e s t e d  and t h e  r e s u l t s  eva lua ted .  . , 

d o  The leak t e s t  s h a l l  be  capable of  d e t e c t i n g  t h e  presence  of 0.005 
microcur ies  of r a d i o a c t i v e  ma te r i a l  on t h e  t e s t  sample. 

e .  Sea led  sources w i l l  b e  considered contaminated i f  a leak  t e s t  
removed 0.005 microcur ies  of r a d i o a c t i v e  ma te r i a l  of an i d e n t i f i a b l e  
q u a n t i t y  of  t h e  r a d i o i s o t o p e  contained wi th in  t h e  capsule .  

f .  A l l  s e a l e d  sources  found t o  b e  contaminated w i l l  b e  immediately 
withdrawn from use  by t h e  Health Physics O f f i c e r ,  who w i l l  determine 
whether o r  no t  t h e  sou rce  is  leaking .  If it i s  leaking ,  he  s h a l l  d i r e c t  
t h a t  it be  r e s e a l e d  o r  d i sposed  o f .  He s h a l l  a l s o  r ende r  any r e q u i r e d  
r e p o r t s .  

g. The Health Physics  O f f i c e r  s h a l l  be n o t i f i e d  p r i o r  t o  f a b r i c a t i o n  
of a s e a l e d  source s o  t h a t  t h e  r equ i r ed  leak  t e s t i n g  may b e  accomplished. 
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ANNEX P (SURVEY OF WORKING AREAS) 
t o  WR 40-10 (Health Physics  Regulat ions]  

1. PURPOSE, The purpose of t h i s  ANNEX i s  t o  d e l i n e a t e  t h e  r e s p o n s i b i l i -  
t i e s  f o r  survey of working areas  where r a d i o a c t i v e  m a t e r i a l s  a r e  used.  

2 .  RESPONSIBILITIES. 

a .  Heal th Physics  w i l l  perform a formal r a d i a t i o n  p r o t e c t i o n  survey 
i n  each a r e a  where r a d i o a c t i v e  m a t e r i a l  i s  l oca t ed  a t  l e a s t  once each 
month 

. -__ 

b .  Each P r i n c i p a l  User is r e spons ib l e  f o r  r a d i o l o g i c a l  s a f e t y  with-  
i n  h i s  work a r e a ,  H e  w i l l  cause such readings  and eva lua t ions  t o  be made I 

I 
as  p a r t  of  r o u t i n e  procedures  a s  a r e  necessary  t o  i n s u r e  t h a t  unwarranted 
r a d i o l o g i c a l  hazards a r e  no t  p r e s e n t .  Health Physics  w i l l ,  upon r e q u e s t ,  
adv i se  on a p p r o p r i a t e  procedures and, i n  some i n s t a n c e s ,  provide necessary  - 
survey ins t rumenta t ion .  

c .  Health Physics  w i l l  p rovide  a d d i t i o n a l  coverage t o  u s e r s  o f  r ad io -  - 
a c t i v e  m a t e r i a l s ,  r a d i a t i o n  producing devices ,  l a s e r s ,  and microwave gener- - 

a t o r s  c o n s i s t e n t  wi th  t h e i r  requirements  and w i l l , ,  upon r e q u e s t ,  
a d d i t i o n a l  s t u d i e s  and eva lua t ions .  

3 ,  AREAS OF INTEREST. Radio logica l  p r o t e c t i o n  surveys w i l l  i n c l u d e  eva l -  
u a t i o n s  bf t h e  fo l lowing  a r e a s ,  a s  a p p r o p r i a t e ;  - 

a .  Su r face  contaminat ion,  both removable and f i x e d ,  

b .  Dose-rate measurements. 

c. Airborne r a d i o l o g i c a l  hazard ,  both p a r t i c u l a t e  and gaseous.  

d o  V e n t i l a t i o n ,  inc luding  fume hoods. 

e. Storage  a reas  f o r  r a d i o a c t i v e  m a t e r i a l s .  

f. Radioact ive waste management, inc luding  r a d i o a c t i v e  was te  d i sposa l  
s i n k s .  

g ,  F i r e  and s a f e t y  hazards .  

h ,  Radiat ion s a f e t y  and contaminat ion c o n t r o l  a spec t s  of t h e  working 
.environment and experimental  procedures .  

i. The f a m i l i a r i t y  of  personnel  with r a d i o l o g i c a l  s a f e t y  and emergency 
procedures .  
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ANNEX Q (MACHINE-PRODUCED RADIATION) 
t o  WR 40-10 (Health Physics Regulations) 

1. A l l  machines and devices which produce X-Ray; l a s e r  o r  microwave rad i -  
. a t i o n  w i l l  be r e g i s t e r e d  with the  Health Physics Of f ice r ,  who w i l l  main- 
t a i n  t h e  required r e g i s t r y  of such devices i n  accordance with AR 700-52 
and o t h e r  pe r t inen t  d i rec t ives .  

. I  - 

2. A l l  proposed procurements, i n s t a l l a t i o n s ,  modificat ions t o  i n s t a l l a -  
t i o n s ,  and re loca t ions  of X-ray, l a s e r ,  and microwave devices w i l l  be co- 

- - 
ordinated  with Health Physics, An evaluation will be made of t h e  planned 
use  of the  equipment, i t s .  locat ion,  and p ro tec t ive  b a r r i e r s ,  i n t e r l o c k s ,  

_ e t c . ,  p r i o r  t o  f i n a l  approval t o  i n s u r e  the  adequacy of the  f a c i l i t y  p r i o r  
.----- t o  commitment of funds.- ---L- - -- T - -  - -- - - -- -- 

3. Design or  modificat ion of i n s t a l l a t i o n s  s h a l l  be  accomplished i n  accor- 
dance with : 

a. For X-Ray: TB MED 62, and t h e  recommendations given i n  NCRP Re- - 
p o r t s  33 through 36'and NBS Handbook 93 (Non-Medical X-Ray Protec t ion) .  - 

b. For Laser: TB MED 279 (Control of ~ a z a r d s  t o  Health from Laser 
Radiation) and AR 40-46. I I 

1 

c. For Microwave: TB MED 270 (Control bf Hazards t o  Health from - 
Microwave Radiation), and AR 40-44. I .  

d. For ~ c c e l e r a t o r :  NBS Handbbok 107 ( ~ a d i o l o ~ i c a l  Safe ty  i n  Design 
and Operation of P a r t i c l e  Accelerators).  

4. persons having r e s p o n s i b i l i t y  f o r  these  r a d i a t i o n  sources w i l l  n'otify 
t h e  Health Physics Off icer  of t h e i r  r e c e i p t  p r i o r  t o  p u t t i n g  them i n t o  , 
use. 

5. Health Physics w i l l  conduct a  r ad ia t ion  p ro tec t ion  survey o f  a l l  new, 
modified, or  repai red  X-ray, l a s e r ,  o r  microwave i n s t a l l a t i o n s  p r i o r  t o  
t h e i r  rout ine  use. A r a d i a t i o n  p ro tec t ion  survey is  defined as t h e  eval- , 
ua t ion  of the  r a d i a t i o h  hazards i n  and around an i n s t a l l a t i o n .  I t  custo- 
mari ly includes a physica l  survey of the  arrangement and use of t h e  equip- 
ment and measurements of the  exposure r a t e s  under expected opera t ing con- 
d i t i o n s .  A f u l l  r a d i a t i o n  p ro tec t ion  survey is not  required  fol lowing 

' 

r e p a i r s  i f  there  is, no p o s s i b i l i t y  t h a t  the  loutput, alignment, sh ie ld ing ,  
o r  s a f e t y  aspects of the  equipment have been1 a l t e r e d  by t h e  r e p a i r s .  

' 
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-- /--- 6 .  Health Physics w i l l  conduct a r a d i a t i o n  p ro tec t ion  survey o f  e x i s t i n g  
i n s t a l l a t i o n s  upon request ' ,  o r  a t  t h e  d i s c r e t i o n  Of the  Health Physics -- - - -- I 

Off ice r ,  t o  a s c e r t a i n  t h a t  equipment, s t r u c t u r a l  sh ie ld ing ,  s a f e t y  devices, 
and opera t ing  procedures a r e  i n  accordance with p e r t i n e n t  d i r e c t i v e s ,  
s tandards  , and guides. 

7. A w r i t t e n  repor t  of the  r e s u l t s  of the  survey w i l l  be fu rn i shed  t o  the  
person responsib le  f o r  t h e  i n s t a l l a t i o n .  

8. Whenever an X-Ray, l a s e r ,  o r  microwave device o r  i t s  i n s t a l l a t i o n  is  
found t o  exceed the  limits of the  appropr ia te  s a f e t y  s tandard ,  o r  i s  other-  - 

wise p o t e n t i a l l y  hazardous t o  personnel ,  t h e  Health Physics O f f i c e r  w i l l  
recommend s u i t a b l e  .correc t ive  ac t ion ,  and w i l l  determine i f  the' equipment 
can continue t o  be operated pending r e p a i r s ,  modif ica t ions ,  e t c . ,  without 
jeopardizing the  hea l th  and well-being of p a t i e n t s  and/or occupat ional ly  
exposed personnel.  The responsib le  individual  w i l l  be advised, i n  w r i t -  - 

ing,  of these  recommendations s o  t h a t  appropr ia te  a c t i o n  may be  taken. 

9. I t  i s  t h e  r e s p o n s i b i l i t y  of t h e  person i n  charge of t h e  i n s t a l l a t i o n  
t o  assure  t h a t  a l l  equipment under h i s  j u r i s d i c t i o n  is operated by per- 

- - 
sons competent i n  i t s  s a f e  use. When necessary, he w i l l  develop an SOP 
governing t h e  use of  t h e  equipment and pos t  it prominently t o  i n s u r e  com- 
p l i ance  with h i s  i n s t r u c t i o n s .  

10. The person i n  c h a ~ g e  of the  i n s t a l l a t i o n  is  responsib le  f o r  t h e  pro- - 
per  education of personnel  i n  s a f e  ~ p e r a t i n g ~ p r o c e d u r e s  and t h e - n a t u r e  of 
i n j u r i e s  r e s u l t i n g  from overexposure. He should promulgate r u l e s  f o r  
working sa fe ty ,  inc luding any r e s t r i c t i o n s  i n  opera t ing  techniques r e -  
qui red ,  t o  assure  s a f e  u t i l i z a t i o n  o f  equipment. 

3 

s h a l l  comply 
t h e i r ' c o n d u c t a n d  

p ro tec t ion .  
- -- - I 

I ,  
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APPENDIX 1 (GENERAL SAFETY PRECAUTIONS FOR LASER OPERATIONS) 
t o  ANNEX Q (MACHINE-PRODUCED RADIATION) . . 

1. PURPOSE. To provide guidelines f o r  the  safeOoperat ion of laser devices 
a t  Walter Reed Army'Q.edica1 Center. ( ,  

3 

2. GENERAL. The e f f e c t s  of l a s e r  rad ia t ion  are  e s sen t i a l l y  t h e  same as 
l i g h t  generated by more conventional u l t r a v i o l e t ,  in f ra red ,  and v i s i b l e  - - - - 
l i g h t  sources. The unique biological  implications at tr ibut_ed_to l a s e r  
r ad i a t i on  a r e  generally those r e su l t i ng  from the  very high i n t e n s i t i e s  and 
monochromaticity of l a s e r  l i gh t .  The pr incipal  b io log ica l  hazards a r e  t o  
the  eyes and, t o  a l e s se r  degree, t o  the  skin. Suscep t ib i l i ty  t o  in ju ry  
and t h e  sever i ty  of i n ju ry  a r e  dependent'upon various p roper t i es  and the 
power densi ty  of the l a s e r  l i gh t .  

3.  HAZARD EVALUATION. - - - - - 

a. General Procedure. Three aspects of a l a s e r  app l ica t ion  influence 
the  t o t a l  hazard evaluation and thereby influence t he  app l ica t ion  of con- - 
t r o l  me&.rres : 

- 

(1) The l a se r  device's capab i l i ty  of in jur ing personnel. , 

( 2 )  The environment i n  which t he  l a se r  i s  used. 

/---- 

- 
(3)  The personnel who, may be-exposed. - ,  

A p r a c t i c l e  means f o r  both evaluation and control  of l a s e r  r ad i a t i on  ha- 
zards i s  t o  f i r s t  c a s s i fy  l a s e r  devices according t o  t h e i r  r e l a t i v e  ha- 
zards and then t o  specify  appropriate controls f a r  each c l a s s i f i c a t i on .  
The use of the c l a s s i f i c a t i o n  method w i l l  i n  most cases preclude any re-  
quirements f o r  l a s e r  measurements and great ly  reduce t he  need f o r  calcu- 
l a t ions .  This standardized l a s e r  c l a s s i f i c a t i on  scheme defines aspect  1- 
the  po t en t i a l  hazard of t h e  l a se r  device. Aspects 2 and 3 vary wi th  each 

I 

I l a s e r  application scheme. The t o t a l  hazard evaluation procedure must 
consider a l l  three aspects,  although i n  mosi cases only aspect 1 in f  lu- 
ences t he  control  measures which a r e  applicable. 

Laser and Laser System Hazard Class i f i ca t ion  Scheme. 

(1) The general c l a s s i f i c a t i o n  scheme with general hazard control  
concepts is as follows: 

(a) Class 1 - 
emitt ing , hazardous 
tions.. 

Exempt (EL) l a s e r  devices a r e  .those not capable of 
l a s e r  - rad ia t ion  under any operating o r  viewing condi- ' 
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I 

I 
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(b) Class I1 - Low power (LP) l a s e r  devices a r e  those CW v i s i b l e  , 
(400-700 nm)' l a s e r  devices having a t o t a l  power between 0.4 pW and 1 mW. 
Precautions a r e  requi red  only t o  prevent continuous s t a r i n g  i n t o  the  d i -  
r e c t  beam; momentary (<0.25 sec)  exposure a s  would occur i n  an uninten- 
t i o n a l  viewing s i t u a t i o n  is no t  considered hazardous. 

( c )  Class  I11 - Medium power '(MP) l a s e r  devices a r e  p o t e n t i a l l y  ha- 
zardous i f  t h e  d i r e c t  beam i s  vi'ewed by t h e  unprotected eye, b u t  do not  
(unless focused) cause hazardous d i f f u s e  r e f l e c t i o n s .  Care i s  requ i red  
t o  prevent  intrabeam viewing and contro l  specu la r  r e f l e c t i o n s .  Most 
m i l i t a r y  l a s e r  r a n ~ f i n d e r s  and des ignators  f a l l  i n t o  t h i s  category. 

(d) C l a s s - a _ -  High power (HP) l a s e r s  a r e  those  pulsed v i s ' i b l e  
l a s e r s  capable of p ~ ~ ~ 2 m g - h a z a r d o u s  d i f f u s e  r e f l e c t i o n s  o r  f i r e  and 
sk in  hazards, o r  those CW l a s e r s  with an output  above 0.5 W. S a f e t y  
precautions a s soc ia ted  with high power l a s e r s  genera l ly  c o n s i s t  of  us- 
ing door i n t e r l o c k s  t o  prevent  exposure t o  unauthorized o r  t r a n s i e n t  per- . 
sonnel en te r ing  t h e  l a s e r  f a c i l i t y ,  t h e  use  of b a f f l e s  t o  t e rmina te  the  
primary and secondary beams, and the  wearing of p ro tec t ive  eyewear and' 
c lo th ing  by personnel.  

, 

(e) Class V - Enclosed Laser (ES) - A s  t h e  name implies,  t h e  l a s e r  
is  enclosed such t h a t  p o t e n t i a l l y  hazardous o p t i c a l  r a d i a t i o n  does not  
e x i t  from t h e  enclosure.  I 

(2 )  This c l a s s i f i c a t i o n  dcheme i s  i d e n t i c a l  t o  t h a t  bsed  i n  h e r i -  
- 

can National Standards ~ n s t i t i t e  1tANSI-Z-136, Safe -Use of Lasers ,  1973.11 
This c l a s s i f i c a t i o n  may a l ready appear on cdmmercial l a s e r  products  man- 

'ufac tured  subsequent t o  the  adoption of t h a t  s tandard and should be used 
unless  t h e  l a s e r  i s  modified 40 s i g n i f i c a n t l y  change i t s  output  power o r  
energy, o r  unless  t h e  l a s e r  i s  enclosed. , 

4. SAFEGUARDS m LrMrTATroNJ. I 

- ..-- i 
a. ~ e d i c a l  examinations y i l l  be performed on personnel who work with 

l a s e r s  i n  accordance with ANNEX F . to these  Regulations. I 

b. V i s i t o r s  t o  a l a s e r  i i s t a l l a t i o n  who a r e  adequately p ro tec ted  
from the  l a s e r  beam by l a s e r  goggles o r  o t h e r  s u i t a b l e  means need not  be  

' included i n  t h e  su rve i l l ance  p rogrw.  . . 
I 

c. S i g n i f i c a n t  o r  unexplained changes i n  the  o c u l a r  examination w i l l  
be repor ted  t o  the  Health Phys2cs Of f i ce r ,  WRAMC, f o r  i n v e s t i g a t i o n  i n  
coo rain^-tk-qhthalmology s e r v i c e ,  WWC. 

--------. 
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d. Any individual  having o r  suspected t h a t  t h e r e  has been an acc i -  
dent  involving exposure t o  l a s e r  r a d i a t i o n  w i l l  r e p o r t  t h e  acc ident  t o  
the  Health Physics O f f i c e r  a s  soon a s  poss ib le  (Ext. 5107 o r  5161). 

e. Signs warning of hazardous l a s e r  r a d i a t i o n  w i l l  be  posted a t  
a l l  en t rances  t o  such areas .  These s igns  a r e  a v a i l a b l e  from Health 
Physics , WRAMC . 

f. Only t r a ined  personnel w i l l  opera te  l a s e r  devices.  

g. Each sec t ion  us ing l a s e r  devices w i l l  maintain SOP'S f o r  the  
opera t ion  of each type of l a s e r  device used wi th in  t h e  sec t ion .  These 

- - SOP'S w i l l  be approved by Health Physics. - 
h..  Laser i n s t a l l a t i o n s  w i l l  be inspected p e r i o d i c a l l y  by Health 

Phys i cs  . 
I 

- 
I 

. . 
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ANNEX R (HEALTH PHYSICS ASPECTS OF PATIENT CARE) 
t o  WR 40-10 (Health Physics  Regulat ions)  

1. RESPONSIBILITIES. 
I 
l 

a .  The Health Physics  O f f i c e r ,  WRAMC, i s  r e spons ib l e  f o r  provid ing  
f u l l - r a n g e  Heal th Physics  support  throughout WRAMC. 

b .  The Commander, WRAMC, provides such gu ide l ines  a s  a r e  necessary  
t o  i n s u r e  adequate p r o t e c t i o n  f o r  medical t rea tment  personnel  involved i n  
p a t i e n t  c a r e  who a r e  occupat iona l ly  exposed t o  i o n i z i n g  r a d i a t i o n .  . . 

2. SPECIFIC REQUIREMENTS. 

a .  Ind iv idua l s  who a r e  occupat iona l ly  exposed t o  r a d i a t i o n  from r a d i o -  
i so topes  o r  X-ray producing devices  w i l l  wear f i l m  badges un le s s  s p e c i f -  
i c a l l y  exempted therefrom by the  Heal th Physics O f f i c e r .  

b .  Personnel ,  equipment, l i n e n  and f a c i l i t i e s  w i l l  b e  monitored f o r  
r a d i o a c t i v e  contaminat ion fol lowing any procedure i n  which t h e  p o s s i b i l i t y  
of contamination e x i s t s .  

c .  Dressings,  e t c . ,  de s t ined  f o r  d i sposa l  w i l l  be  monitored and d i s -  
' I  posed of a s  r a d i o a c t i v e  waste when warranted.  

d. Heal th Physics  personnel  w i l l  no t  impede p a t i e n t  ca re ,  b u t  a r e  ex- 
pec ted  t o  make recommendations t o  minimize t h e  accumulated dose t o  medi- 
c a l  personnel  and p a t i e n t s  who a r e  n o t  being t r e a t e d  with r a d i a t i o n .  

e ,  P a t i e n t s  w i l l  no t  normally be  discharged from t h e  h o s p i t a l  wi th  
more tha- m C i  o f  r a d i o a c t i v e  m a t e r i a l  remaining i n  t h e  body. The spe- e -1 
c i f i c  requirements of  USAEC License 08-01738-02 a r e  given i n  p a r a  7,  AP- 
PENDIX 5 t o  t h i s  ANNEX. 

f. Guidance on va r ious  a reas  of p a t i e n t  c a r e  a r e  descr ibed  below: 

(1') Health Physics  Aspects of  Nursing Care of Radiat ion Therapy Pa- 
t i e n t s  with SEALED Sources (See APPENDIX l t o  t h i s  ANNEX). 

(2) Health Physics  Aspects of  Nursing Care of Radiat ion Therapy Pa- 
t i e n t s  wi th  NON-SEALED Sources (See APPENDIX 2 t o  t h i s  ANNEX). 

(3) Death - Health Physics Procedures (See APPENDIX 3 t o  t h i s  ANNEX). 

(4)  Health Physics  Aspects o f  Surgery and Autopsy (See APPENDIX 4 t o  
t h i s  ANNEX) . 
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(5) Health Physics i n  t h e  Therapeutic  Administration of Radioactive 
Mater ia l  (See APPENDIX 5 t o  t h i s  ANNEX). 

( 6 )  Management o f  Radioactive Casual t ies  (See ANNEX S t o  t h e s e  Reg- 
u l a t i o n s ) ,  



. , 
! 
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APPENDIX 1 (HEALTH PHYSICS ASPECTS OF NURSING CARE OF RADIATION THERAPY 
PATIENTS WITH SEALED SOURCES) 
t o  ANNEX R (HEALTH PHYSICS ASPECTS OF PATIENT CARE) 

1. PURPOSE. The purpose o f  t h i s  APPENDIX is  t o  f a m i l i a r i z e  t h e  nurs ing  
s t a f f  wi th  t h e i r  r e s p o n s i b i l i t i e s  t o  t h e  p a t i e n t  and themselves i n  t h e  
prevent ion  of  unnecessary exposure t o  r a d i a t i o n .  

2. GENERAL. 

a .  This type  of  r a d i o a c t i v e  source i s  encapsulated i n  a  p e t a l  tube  - - 

which i s  then s e a l e d  and t h e r e f o r e  i s  c l a s s i f i e d  a s  a s e a l e d  source .  
Once t h i s  source  has been removed from t h e  p a t i e n t ,  t h e r e  i s  no longer  a  
source  of  r a d i a t i o n  i n  t h e  p a t i e n t .  Normally, t h e r e  i s  no contamination 
on t h e  l i n e n ,  u t e n s i l s ,  e t c .  

b. I f  any o f  t h e  fo l lowing  should occur,  n o t i f y  Heal th Physics (Ext.  - 
3575/5107) - AND t h e  phys i c i an  who administered t h e  r a d i o a c t i v e  m a t e r i a l :  

(1) Major surgery .  - - 

(2) Transfer  of t h e  p a t i e n t .  

! (3) Death of  t h e  p a t i e n t .  

3.  SPECIFIC GUIDANCE. 

a .  Whenever p o s s i b l e ,  p l ace  t h e  p a t i e n t  i n  a  p r i v a t e  room wi th  t h e  
bed near  t h e  ou t s ide  wa l l  o f  t h e  room. When it is  necessary ,  two r ad ia -  
t i o n  therapy p a t i e n t s  may b e  placed i n  t he  same room. A non-rad ia t ion  
therapy  p a t i e n t  should n o t  be i n  t h e  same room with a  r a d i a t i o n  therapy 
p a t i e n t .  

b .  Cons is ten t  wi th  adequate ca re  f o r  t h e  p a t i e n t ,  c a r r y  o u t  only min- 
imal nurs ing  procedures  c l o s e  t o  t he  p a t i e n t .  I f  t h e  p a t i e n t ' s  c l i n i c a l  
s t a t u s  r e q u i r e s  cons t an t  observa t ion ,  r o t a t e  personnel  r equ i r ed  t o  per -  
form adequate nurs ing  c a r e  i n  o rde r  t o  minimize exposure t o  personnel .  
The p a t i e n t ' s  bed should b e  approached only when requi red  by nu r s ing  du- 
t i e s .  

c .  Wear YOUR f i l m  badge when en te r ing  the  a rea .  DO NOT u s e  t h e  f i l m  
badge i s sued  t o  another  employee. Film badges may be obta ined  by c a l l i n g  
Heal th Physics (Ext . 3575/5107) . 

d. Personnel a r e  no t  t o  remain i n  t h e  room unless  engaged i n  a  spe- 
c i f i c  a c t i v i t y .  Cus tod ia l ,  u t i l i t y ,  maintenance, and food s e r v i c e  workers 
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should n o t  e n t e r  t h e  room un le s s  they r ece ive  permission and i n s t r u c t i o n s  
from t h e  ward nurse .  

e .  A t e l e v i s i o n  s e t ,  te lephone,  books, e t c . ,  may be provided f o r  t he  
p a t i e n t .  

f .  Excre ta ,  l i n e n s ,  and o the r  equipment may b e  handled i n  , the usua l  
manner. 

g. Spec ia l  handl ing  of  t h e  food t r a y  i s  no t  r equ i r ed .  

h .  In  t h e  event o f  a  suspec ted  l o s s  o r  dislodgment o f  t h e  s e a l e d  
source : 

(1) Notify t he  phys i c i an  who administered t h e  source .  

b (2)  Notify Health Physics  (Ext . 3575/5107) . . . 

(3)  Do not  remove any con ta ine r s  o r  l i n e n  from t h e  room, f l u s h  the  
t o i l e t ,  o r  use  the  s i n k .  

(4) The r a d i o a c t i v e  sou rce  must be handled only with fo rceps .  

i ,  Heal th Physics w i l l  monitor t h e  p a t i e n t  a r e a  and w i l l  i n d i c a t e  a  
"safe  d i s t ance"  l i n e  f o r  v i s i t o r s .  

j .  The p a t i e n t  may have v i s i t o r s .  Except f o r  t h e  g r e e t i n g ,  t h e  v i s -  
i t o r s  should  s t a y  on t h e  "safe"  s i d e  of t he  l i n e  i n d i c a t e d  on t h e  f l o o r .  

k ,  If t h e  p a t i e n t  should  d i e ,  n o t i f y  t h e  phys i c i an  who adminis te red  
t h e  source.  The source  w i l l  be  removed before  t h e  body i s  taken t o  t h e  
morgue. 
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APPENDIX i (HEALTH PHYSICS ASPECTS OF NURSING CARE OF RADIATION' THERAPY . . ,  ; :  

PATIENTS WITH NON-SEALED SOURCES) 
t o  ANNEX . .., R (HEALTH PHYSICS ASPECTS .OF PATIENT CARE) 

1. PURPOSE. The purpose of  t h i s  APPENDIX is t o  f a m i l i a r i z e  t h e  nurs ing  
s t a f f  wi th  t h e i r  r e s p o n s i b i l i t y  t o  t h e  p a t i e n t  and themselves i n  t h e  pre-  
ven t ion  of unnecessary exposure t o  r a d i a t i o n .  

2 .  GENERAL. 

a .  This type of  r a d i o a c t i v e  source  i s  u s u a l l y  administered i n  l i q u i d  
form and t h e r e f o r e  i s  c l a s s i f i e d  as a non-sealed source.  The source  
m a t e r i a l  w i l l  remain i n  t h e  p a t i e n t  u n t i l  i t  decays by h a l f - l i f e  and/or 
i s  exc re t ed ;  t h e r e f o r e ,  contaminat ion of l i n e n ,  e t c . ,  i s  p o s s i b l e .  , 

b.  Notify Heal th  Physics (Ext.  3575/5107) - AND t h e  phys i c i an  who ad- 
min i s t e r ed  t h e  r a d i o a c t i v e  m a t e r i a l  i f  any of t h e  fol lowing occur :  

(1) Major surgery .  

(2) T rans fe r  of t h e  p a t i e n t .  

( 3 )  Death of t h e  p a t i e n t .  
. . 

3 .  SPECIFIC GUIDANCE. 

a .  Whenever p o s s i b l e ,  p l ace  t h e  p a t i e n t  i n  a p r i v a t e  room wi th  t h e  
bed n e a r  t h e  o u t s i d e  wa l l  o f  t h e  room. When necessary ,  two r a d i a t i o n  
therapy  p a t i e n t s  may be  p laced  i n  t h e  same room. A non-radia t ion  therapy 
p a t i e n t  shbuld no t  b e  i n  t h e  same raom with a r a d i a t i o n  therapy p a t i e n t .  

. & 

b .  Cons is ten t  w i th  adequate c a r e  f o r  t h e  p a t i e n t ,  c a r r y  o u t  on ly  
minimal nursing procedures  c lo se  t o  t h e  p a t i e n t .  I f  t h e  p a t i e n t ' s  c l i n -  
i c a l  s t a t u s  r e q u i r e s  cons t an t  observa t ion ,  r o t a t e  personnel  r e q u i r e d  t o  
perform adequate nu r s ing  c a r e  i n  o r d e r  t o  minimize exposure t o  personnel .  
The p a t i e n t ' s  bed should be  approached only when r equ i r ed  by nu r s ing  d u t i e s .  

c .  Wear YOUR f i l m  badge when en te r ing  the  a r e a .  DO NOT u s e  the  f i l m  
badge o f  another  employee. Film badges may be obtained by c a l l i n g  Heal th 
Physics (Ext. 3575/5107). 

d .  Personnel a r e  no t  t o  remain i n  t h e  room unless  engaged i n  a spe- 
c i f i c  a c t i v i t y .  Cus tod ia l ,  u t i l i t y ,  maintenance, and food s e r v i c e  person- 
n e l  should no t  e n t e r  t h e  room un le s s  they r e c e i v e  permission and i n s t r u c -  
t i o n s  from t h e  ward nurse .  

- 
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e.  A t e l e v i s i o n  s e t ,  tel.ephone, books, e t c . ,  may be provided t h e  
p a t i e n t .  

f .  The food t r a y  w i l l  b e  prepared  e n t i r e l y  with d isposable  compo- 
nents .  The t r a y  w i l l  b e  disposed of  a s  waste w i th in  t h e  p a t i e n t ' s  room. 
Uneaten food WILL NOT be  given t o  o t h e r  p a t i e n t s  o r  s t a f f  members. 

g. Health Physics w i l l  monitor t h e  p a t i e n t  a r e a  and w i l l  i n d i c a t e  
a " sa fe  d is tance"  l i n e  f o r  v i s i t o r s .  

h.  The p a t i e n t  may have v i s i t o r s .  V i s i t o r s  should s t a y  on t h e  - 

"safe" s i d e  of t h e  l i n e  i n d i c a t e d  on t h e  f l o o r .  

i. Necessary contamination c o n t r o l  measures a r e  very  similar t o  - * - 
i s o l a t i o n  techniques.  

j . Cover t h e  m a t t r e s s  and p i l l ow on the  bed with p l a s t i c  o r  rubber  
ma te r i a l .  

, . 
k .  Wear gloves when changing bed l i n e n ,  d r e s s i n g s ,  e tc , .  

1. The p a t i e n t  must wear h o s p i t a l  pajamas. 

m. P lace  a p l a s t i c - l i n e d  waste baske t  and l i n e n  hamper i n  t h e  
p a t i e n t ' s  room. 

n. P lace  waste ,  s o i l e d  l i n e n ,  e t c . ,  i n  t h e  des igna ted  con ta ine r s  
f o r  monitor ing and d i s p o s a l  by Heal th Physics personnel .  . a  

o. Personal  i tems f o r  p a t i e n t  c a r e  (thermometer, bedpan, ' e t c .  ) 
w i l l  be  kept  i n  t h e  p a t i e n t ' s  room. Bath water  may b e  disposed of in '  
t h e  commode. 

p.  Ambulatory p a t i e n t s  w i l l  u s e  t h e  commode i n  THEIR room, 

q .  Diagnos t ic  samples of blood,  u r i n e ,  and f eces  should only  b e '  
ob ta ined  when au thor ized  by t h e  r a d i o t h e r a p i s t .  

r: The u r i n e  excre ted  by t h e  p a t i e n t  i s  r a d i o a c t i v e ,  S p i l l s ;  bed- 
wet t ing ,  o r  any acc iden t  with u r i n e  a r e  r a d i a t i o n  hazards .  Wear g loves .  
In  t h e  event  of  an a c c i d e n t a l  s p i l l  of u r i n e ,  cover it with absorbent  
m a t e r i a l ,  then p l ace  t h e  m a t e r i a l  i n  t h e  designated waste  con ta ine r .  
Notify Heal th Physics immediately. 

s o  Ca l l  t h e  Post Engineer AND t h e  Health Physics O f f i c e r  f o r  co r r ec -  
t i o n  of  plumbing problems. Blocked d r a i n s  may be a r a d i a t i o n  hazard .  
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t. If t h e  p a t i e n t  d i e s ,  n o t i f y  t h e  phys i c i an  who adminis te red  t h e  
source AND Health Phys i c s ,  The body w i l l  no t  b e  removed from t h e  ward - 
u n t i l  a Heal th  P h y s i c i s t  advises  on t h e  app ropr i a t e  p r o t e c t i v e  measures 
t o  be  taken  during t r a n s p o r t  o f  t h e  remains.  

u. The room w i l l  no t  be r e tu rned  t o  gene!ral u s e  ( i . e . ,  another  
p a t i e n t  p l aced  i n  the room) u n t i l  c l e a r e d  by Heal th Physics .  
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APPENDIX 3 (DEATH - HEALTH PHYSICS PROCEDURES) 
t o  ANNEX R [HEALTH PHYSICS ASPECTS OF PATIENT CARE) 

1. APPLICABILITY. This  APPENDIX a p p l i e s  t o  t h e  management of kemains of 
p a t i e n t s  who have been undergoing r a d i a t i o n  therapy wi th  r a d i o a c t i v e  i m -  
p l a n t s  o r  unsea led  r a d i o i s o t o p e s .  I f  t h e  r e s i d u a l  q u a n t i t y  wi th in  t h e  
body i s  l e s s  than  5  m C i  ( i . e . ,  i f  t h e r e  is  no He8lth Physics  I n s t r u c t i o n  
Card i n  t h e  p a t i e n t ' s  Kardex F i l e ) ,  t h e  body i q i l l  be  handled wi thout  r e -  
gard f o r  t h e  presence of  t h e  r a d i o a c t i v e  m a t e r i a l .  

2. RADIOACTIVE IMPLANTS. When t h e  p a t i e n t  has  been t r e a t e d  with a r ad io -  
a c t i v e  implant ,  t he  procedure o u t l i n e d  below w i l l  be  fol lowed:  

a .  Not i fy  t h e  r a d i o t h e r a p i s t  who administered t h e  implant ,  The i m -  
p l a n t  w i l l  b e  removed b e f o r e  t h e  remains a r e  taken t o  t h e  morgue. 

b .  Notify Health Phys ics  (Ext.  3575/5107) f o r  any s p e c i a l  i n s t r u c -  
t i o n s  i n  management and t r a n s p o r t a t i o n  of t he  remains and r e t u r n  o f  t h e  
room t o  gene ra l  use.  

e. A f t e r  t h e  r a d i o a c t i v e  implant  has  been removed from t h e  body, t h e  
remains may b e  handled i n  t h e  r o u t i n e  manner. 

d. I f  t h e  r a d i o a c t i v e  implant cannot be removed from t h e  body ( e .g . ,  
radon seeds ,  gold seeds ,  e t c . ) ,  p rocess  t h e  remains as o u t l i n e d  i n  p a r a  
4 ,  below. 

3 .  UNSEALED RADIOISOTOPES. When t h e  p a t i e n t  has been r e c e i v i n g  r a d i a t i o n  
therapy us ing  unsealed r a d i o a c t i v e  m a t e r i a l  ( r a d i o i s o t o p e s ) ,  t h e  procedure 
o u t l i n e d  below w i l l  b e  fol lowed:  

a .  Notify t h e  r a d i o t h e r a p i s t  who administered t h e  r a d i o a c t i v e  m a t e r i a l .  

b.  Not i fy  Health Phys ics  (Ext . 3575/5107) . A Health Physics Tech- 
n i c i a n  w i l l  r e p o r t  t o  t h e  ward t o  a s s i s t  i n :  

(1) Management of t h e  remains.  

( 2 )  T ranspor t a t ion  o f  t h e  remains t o  t he  morgue. 

(3) Survey of t h e  room, personal  e f f e c t s ,  l i nen ,  e t c . ,  f o r  r ad io -  
a c t i v e  contamination and c l e a r  them f o r  r e t u r n  t o  gene ra l  use .  

(4) Removal of any r a d i o a c t i v e  waste o r  i tems f o r  d i sposa l  o r  de- 
contaminat ion,  a s  app ropr i a t e .  

(5) Removal of p r o t e c t i v e  markings and s igns  from t h e  p a t i e n t ' s  room. 
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4 .  ADMINISTRATIVE REQUIREMENTS. To i n s u r e  t h e  prompt i d e n t i f i c a t i o n  of 
r a d i o a c t i v e  remains and t o  f a c i l i t a t e  t h e  minimizing of r a d i a t i o n  expo- 
s u r e  of t h e  s t a f f ,  t h e  fo l lowing  a d m i n i s t r a t i v e  procedures w i l l  be  f o l -  
lowed. 

'". 
a .  The "CAUTION - RADIOACTIVE MATERIALS" l a b e l  a f f i x e d  t o  t h e  out-  

s i d e  of  t h e  c h a r t  w i l l  remain i n  p l a c e  u n t i l  a l l  r a d i o a c t i v e  m a t e r i a l  i s  
removed from the.. body. 

b. The t a g  l o c a t e d  i n  t h e  Kardex F i l e  bea r ing  t h e  r a d i a t i o n  warning 
symbol and t h e  words, IICAUTION - RADIOACTIVE MATERIALS. This  p a t i e n t ' s  
body con ta ins  a - ' s i g n i f i c a n t  q u a n t i t y  o f  r a d i o a c t i v e  m a t e r i a l  a s  s p e c i f i e d  
i n  Chapter  3,  NCRP Report Number 37", w i l l  b e  a t t a c h e d  t o  t h e  body i n  t h e  
same manner as  t h e  t a g  contained i n "  t h e  mortuary pack. 

c .  A s i m i l a r  t a g  o r  l a b e l  w i l l  b e  a t t a c h e d  t o  t h e  o u t s i d e  o f  t h e  
shroud by t h e  a t t e n d i n g  Heal th Physics  Technician. 

d .  I f  t h e  body conta ins  r e s i d u a l  q u a n t i t i e s  of  r a d i o a c t i v e  m a t e r i a l ,  
t h e  Heal th  Physics O f f i c e r  o r  h i s  r e p r e s e n t a t i v e  w i l l  complete and s ign  
one of  t h e  fo l lowing  s ta tements  i n  accordance with Appendix V ,  NCRP Re- 
p o r t  Number 3 7 .  This s ta tement  w i l l  b e  a t t a c h e d  t o  t h e  Death C e r t i f i c a t e  
f o r  t r a n s m i t t a l  t o  t h e  Funeral D i r e c t o r  by t h e  R e g i s t r a r ,  WRAMC. 

(1) REPORT ON RADIOACTIVITY 

TO : i r e c t o r  

FROM:, Heal th Physics O f f i c e r  
Wal te r  Reed Army Medical Center  
Washington, D .  C. 20012 

This body conta ins  no s i g n i f i c a n t  amount of  r a d i o a c t i v e  ma- 
t e r i a l .  No s p e c i a l  p recau t ions  a r e  r e q u i r e d  i f  only s t anda rd  
embalming procedures  a r e  employed, 

HEALTH PHYSICS OFFICER 
Walter Reed Army Medical Center  
DATE : 
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(2) REPORT ON RADIOACTIVITY 
. , .  

TO : Funeral  D i r e c t o r  

FROM: Heal th Physics  O f f i c e r  
Walter Reed Army Medical Center  
Washington, D .  C .  20012 

This  body con ta ins  a s i g n i f i c a n t  amount of  r a d i o a c t i v e  ma- 
t e r i a l .  The fo l lowing  s p e c i a l  p recau t ions  a r e  recommended: 

HEALTH PHYSICS OFFICER 
Walter Reed Army Medical Center  - 

DATE : 

6 ,  . REFERENCES. 

a.  NCRP Report Number 37 ,  Precaut ions  i n  t h e  Management of P a t i e n t s  
- 

Who Have Received Therapeut ic  Amounts o f  Radionucl ides ,  

b. Quimby, E. N . ,  and F e i t e l b e r g ,  S . ,  Radioact ive Isotopes i n  Medi- 
c ine  and Biology, Lea and Debiger, Ph i l ade lph ia ,  1963, 
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APPENDIX 4 (HEALTH PHYSICS ASPECTS OF SURGERY AND AUTOPSY) i 
t o  ANNEX R (HEALTH PHYSICS ASPECTS OF PATIENT CARE) 

1. GENERAL. 1 

l 

a. Heal th Physics w i l l  p rovide  d i r e c t  suppor t  ( cons i s t i ng  of a t  I 

l e a s t  one (1) t echn ic i an )  t o  surgery  and autopsy on p a t i e n t s  whose 
bodies  con ta in  r ad io i so topes .  I 

I 

b .  The p r i n c i p a l  guidance f o r  surgeons, p a t h o l o g i s t s ,  and f u n e r a l  
d i r e c t o r s  on t h i s  s u b j e c t  is  contained ' in NCRP Report No. 37, a .copy 
of which w i l l  be  provided by Health Physics upon r e q u e s t .  

c .  Heal th Physics suppor t  and/or advice regard ing  r a d i a t i o n  pro- 
t e c t i o n  dur ing  surgery  o r  autopsy may be obta ined  by c a l l i n g :  

Duty hours :  Ext. 3575, 2276, 3481, and 5107. . - 

A f t e r  duty hours:  Ext .  5109. 
1 

2. SPECIAL REQUIREMENTS. - 

a .  P r i o r  t o  t h e  surgery  (autopsy) t h e  phys ic ian  who adminis te red  
t h e  r a d i o a c t i v e  m a t e r i a l  should meet with t h e  ass igned  surgeon (path-  

1 o l o g i s t )  and t h e  Heal th Physics Of f i ce r .  The probable r e s i d u a l  quan- 
t i t y  o f  r a d i o a c t i v e  m a t e r i a l  w i th in  t h e  body w i l l  b e  es t imated .  The 
Health Physics a spec t s  of t h e  surgery  (autopsy) procedure w i l l  b e  - 

€ ~ ~ & r r r i  h a .  @ - 4  

b. I f  t h e  a n t i c i p a t e d  exposure t o  t h e  surgeon (prosec tor )  and h i s  
a s s i s t a n t s  is considered t o  be  p r o h i b i t i v e ,  it may.be necessary t o  de- 
l ay  t h e  procedure t o  al low f o r  a "cooling o f f t '  of t h e  r a d i o a c t i v e  mater- 
i a l  i n  t h e  body, o r  r o t a t e  t h e  personnel  performing t h e  procedure t o  pre-  
c lude  overexposure. 

c .  Personnel engaged i n  and suppor t ing  surgery  (autopsy) w i l l  wear 
f i l m  badges i f  t he  p a t i e n t  conta ins  r ad io i so topes ,  un le s s  exempted by 
t h e  Heal th Physics O f f i c e r .  

d o  Personnel ,  equipment, l i nen ,  and f a c i l i t i e s  w i l l  be monitored 
f o r  r a d i o a c t i v e  contamination fo l lowing  t h e  procedure when the  p o s s i -  
b i l i t y  o f  contamination e x i s t s .  

e .  T i s sues ,  d r e s s i n g s ,  e t c . ,  de s t ined  f o r  d i sposa l  w i l l  be  monitor- 
ed and disposed of a s  r a d i o a c t i v e  waste ,  when warranted. 

f .  H e a l t h  Physics personnel  w i l l  no t  impede procedures ,  b u t  a r e  
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expected t o  make recommendations t o  minimize t h e  accumulated dose t o  t h e  
surgeon (pa tho log i s t )  and o t h e r  members of t h e  team. 

g. Autopsy. 

(1) A t  t h e  completion of t h e  autopsy, t h e  phys i c i an  who administered 
t h e  r a d i o a c t i v e  m a t e r i a l  w i l l  inform t h e  Health Physics O f f i c e r  of t h e  
p ~ o b a b l e  r e s i d u a l  q u a n t i t y  of  r a d i o a c t i v e  m a t e r i a l  w i t h i n  t h e  body, 
based on t h e  body f l u i d s ,  t i s s u e s ,  and organs which were removed. 

(2)  The Heal th Physics  O f f i c e r  w i l l  review t h e  s ta tement  which has 
been executed f o r  d e l i v e ~ y  t o  t h e  Funeral Di rec tor  t o  determine i f  t h e  
warning is s t i l l  app l i cab le .  
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APPENDIX 5 (HEALTH PHYSICS IN E THERAPEUTIC ADMINISTRATION OF RADIO- 
ACTIVE MATERIAL) r 

- t o  ANNEX R (HEALTH PHYSICS ASPECTS OF PATIENT CARE) . 

i 1. PURPOSE. The purpose of t is A N N E X - i s  t o  speci fy  the  du t ies  of .the 
Health Physics Technician i n  the  prevention of .  unwarranted exposure t o  
nursing personnel, v i s i t o r s ,  abd those who occupy areas adjacent  t o  t h e  
p a t i e n t  being t rea ted .  - I 

. . 
2. NOTIFICATION OF THERAPEUTIC ADMINISTRATION. 

a. Sealed Sources, , 
-- 

i--.- , - 
(1) The rad io therap i s t  witffonrard_+o t h e  Health Physics Technician 

the  type and quan t i ty  of sealed sources, t he  appl ica tor  t o  be used and 
i t s  loading arrangement, the  pa t i en t ' s  name, da te  of use,.and ward number. - 

.<.: . - 
- - 

(2) The ramfh-e rap i s t .  wi l l - load t he  app l ica to r  and record the  per- - -__ t i n en t  da t a  i n  the  log book i n  the  s torage room. - - -  . - - 
I .  

b. Non-Sealed Sources. The Nuclear Medicine Cl in ic  w i l l  n o t i f y  the  
Health Physics Technician by telephone of t he  proposed schedule f o r  t he  

. administrat ion of t h e  rad ioac t ive  mater ia l .  

c. Not i f ica t ion of Ward Nurse. - 

(1) The Health Physics Technician w i l l  no t i f y  the  appropr ia te  ward 
nurse of t he  proposed administrat ion of radioact ive  mate r ia l .  A copy of 
APPENDIX 1 o r  2 t o  ANNEX R w i l l  be furnished t o  the  ward as  appropriate.  . 

(2) The Health physics Technician w i l l  obtain from thk nurse  the  
' 1 

names and soc i a l  s e c u r i t y  numbers of those persons who w i l l  be  car ing f o r  
t he  therapy pa t i en t  and w i l l  i ssue  f i lm badges t o  them. 

I 

(3) WRAMC Form'426, "Radiation Therapy Monitoring Recordw, w i l l  be t 

i n i t i a t e d  i n  dup l ica te  by the  Health Physics' Technician. The names of 
1 

those persons involved i n  t he  pa t i en t ' s  ca re  w i l l  be entered on t h i s  form. 

3.  PREPARATION OF THE RADIOACTIVE MATERIAL. 
l 

a. Sealed Sources. The Health Physics Technician should insure  t h a t  a I 

t h e  log of the source use is correct  and up t o  date. . I 
* I  

I .  I 

b. Non-Sealed Sources. m e  Health Physics Technician has no speci- 
'! 

f i c  du t i e s  t ha t  r e la te  t o  t he  preparation of ,  non-sealed sources. -. I 
i 

I I - 
-- - . I 

I 
- 
i - R-13 I 

I ' .  1 .  

r <  

I : '  
, - 

I I *  I ' A  . # 
4 .  

J 
I -.d 
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4. SEALED SOURCE ADMINISTRATION. 

' a. The rad io therap i s t  i s  responsible f o r  t he  s a f e  handling of the  
radioact ive  mater ia l  from the  time it leaves Radiation Therapy u n t i l  he 
re tu rns  it. 

I 

b. Health Physics (Ext. 3573/5107) w i l l  provide a technic ian f o r  
ass i s t ance ,  upon request .  

5. NON-SEALED SOURCE ADMINISTRATIONr 

a. The ~ u c l e a r  Medical Service 'personnel  a r e  responsible f o r  s a f e  
del ivery  of the  rad ioac t ive  mater ia l  t o  the ward, and f o r  obtaihing suf-  
f i c i e n t  abs'orbent paper and other  p ro t ec t i ve  equipment as  indicated by 

. t h e  type of radioact ive  mater ia l .  . 
I 

- 
b. A Health Physics Technician w i l l  norinally be i n  attendance dur- 

ing therapeut ic  administrat ion of unsealed rad ioac t ive  material .  
I 

1- 

c. The Health ~hys ' i c s  Technic5an w i l l :  ; I - 
t 

(1) Ascertain t h a t  t he  p ro tec t ive  mater ia ls  a r e  located t o  provide I , 
pro tec t ion  of medical personnel. . 

. . .  
I I 

(2) Remain ava i lab le  during the  administrat ion f o r  ass is tance .  I - 
It 

d. Following administrat ion,  t h e  ~ e a l t h  Physics Technician w i l l  : I 
, , 

(1) Monitor the  administering s t a f f  and t h e i r  equipment. I L i 

(2) Insure t h a t  radioact ive-  laundry - andl waste containers'  a r e  i n  the  . i ! 

p a t i e n t ' s  room and a r e  properly labled.  . - i 

(3) Employing a manner which w i l l  obta ip  the  des i red r e s u l t s  with- 
out alarming the  pa t i en t ,  i n s t r u c t  him (her); i n  procedures f o r  prevent- 
ing t he  spread of contamination. 

. . 

6 .  PATIENT CARE ON THE NARD. 

a. When the  the rapeu t ic  appl ica t ion i s  performed a t  a loca t ion  o ther  
than the  pa t i en t ' s  room, the Health Physics Technician w i l l  go t o  t he  

. . 
( -. _ _ . .  . . . \ - .  - 

I _ .  
, .i , - .. 

1 ' .R-14 
- 

. . 

I 

I 
, 

. - 

. I \  . 
, . I \  

-- I *  ', a 
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ward as  soon a s  p r a c t i c a b l e  a f t e r  t h e  p a t i e n t  a r r i v e s .  , 

b .  The Heal th Physics  Technician w i l l :  
1 

(1) Asce r t a in  t h a t  t h e  p a t i e n t ' s  bed i s  p laced  i n  a p o s i t i o n  t h a t  
w i l l  reduce any unnecessary exposure, of ad jacent  a r eas .  

? " /  - I 
(2 )  Mark on t h e  f l o o r  a "safei  hi-stancell l i n e  sE' C. a. 0-1 
(3)  Advise t h e  p a t i e n t  of  t h e  p o t e n t i a l  hazard t o  v i s i t o r s  who spend 

too  much t ime i n  t h e  room. He w i l l  t a k e  c a r e  not  t o  alarm t h e  p a t i e n t  
and w i l l  emphasize t h a t  t h e  t rea tment  has been p re sc r ibed  f o r  t h e  p a t i e n t  - 
and no t  t h e  v i s i t o r s . ,  

(4) Prepare  an informat ion  packet t o  be  pos ted  near  t h e  doorway t o  
t h e  p a t i e n t s s  room. .This packet  w i l l  c o n s i s t  o f ;  

- ? 

(a)' A completed WRAMC ~ o ' m  426, " ~ a d i i t i o ;  Therapy Monitoring Record"; 

(b) A copy of "Health Physics  Aspects of Nursing Care of Radiat ion 
Therapy P a t i e n t s  wi th  Sea led  Sources" o r  a copy of  t h e  "Health Physics 
Aspects o f  Nursing Care of Radiat ion Therapy P a t i e n t s  wi th  Non-Sealed 
Sources ,!'. a s  a p p r o p r i a t e ,  

(c) A llCAUTION - RADIOACTIVE MATERIALS" s ign .  

( 5 )  P l ace  a Heal th Physics  ~ ' d e n t i f i c a t i o n  card  i n  kh-e p p a t i e n t t s  Kar- 
clex F i l e .  

'5 
I 

(6) Return t o  t h e  ward a t  l e a s t  once each day t o  i n s u r e  t h a t  person- 
n e l  a r e  main ta in ing  good Heal th  Physics p r a c t i c e s .  

c. Removal of p r o t e c t i v e  markings. - 
" 

(1) I f  t h e  p a t i e n t  w& t r e a t e d  with k' sea l ed  source ,  t h e  Heal th Physics  
r e s t r i c t i o n s  ( s igns ,  e t c . )  w i l l  be removed a f t e r  t h e  source  has been r e -  
moved. 

I 1  

q r  I 

( 2 )  If t h e  p a t i e n t  was t r e a t e d  w&h a non-sealed source  of r ad io -  
a c t i v e  m a t e r i a l ,  a l l  Heal th Physics r e s t r i c t i o n  w i l l  remain i n  e f f e c t  
u n t i l  t h e  exposure r a t e  a t , l  met -- e. /XID/CP&&~ R #NO 
&b+i&,dre* #' ldP&L o F   EX$#;:"? 

(a) The adminis te r ing  h h y s i c i a n ,  a s  we l l  a s  t h e  ward o f f i c e r ,  should 
c -1 

be  n o t i f i e d  when Heal th Phyiscs r e s t r i c t i o n s  a r e  removed. 

' (b) ~adioactive1~-contakinated laundry and waste w i l l  b i  removed from 
- 
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the  p a t i e n t ' s  room and the  room w i l l  be monitored before  it i s  re leased 
f o r  normal occupancy. 

d ,  I f  t h e  p a t i e n t  i s  no t  being discharged from the  h o s p i t a l  when the  
r e s i d u a l  a c t i v i t y  i s  acceptable ,  t h e  Health Physics s t i c k e r  i n  the  Kar- 
dex F i l e  should be changed t o  read:  "See i n s t r u c t i o n s  on reverse  s i d e  of 
the  ttCAUTION - RADIOACTIVE MATERIALS'' t ag  i n  t h e  p a t i e n t ' s  char t . "  This 

. t ag?shou ld  be  changed $0 read:  "This p a t i e n t ' s  body contains no s i g n i f i -  
cknt quan t i ty  of r a d i o a c t i v e  ma te r i a l .  This p a t i e n t  does not  w a ~ r a n t  any 
Health Physics precaut ions  except i n  the  fol lowing ins tances :  

"(1) In  th-e event of major surgery, n o t i f y  Health Physics (Ext. 
3575/5107) - AND t h e  physician who administered t h e  r ad ioac t ive  ma te r i a l ,  
The procedures i n  APPENDIX 4 (Health Physics Aspects of Surgery and AU- 

' 

topsy) t o  t h i s  ANNEX apply. 

" ( 2 )  In  t h e  event of death,  n o t i f y  Health Physics (Ext. 3575/5107) 
AND the  physician who administered the  r ad ioac t ive  ma te r i a l .  The pro- - 
cedures ou t l ined  i n  APPENDIX 3 (Death - Health Physics Procedures) t o  
t h i s  ANNEX apply. " 

7 .  DISCHARGE OF THE THERAPY PATIENT. 

a. The US Atomic Energy Commission License f o r  Walter Reed Army Med-' 
i c a l  Center provides :  

(1) Pa t i en t s  r ece iv ing  radiotherapy with non-sealed Iodine-131 o r  
Gold-198 s h a l l  remain h o s p i t a l i z e d  u n t i l  t he  r e s i d u a l  ' a c t i v i t y  i n  the  
body i s  iKFmi l l i cu r i e s  o r  l e s s .  

f? 
@ - I  - 

(2) Pa t i en t s  conta in ing rad ioac t ive  implants ,  except Gold-198 seeds, 
s h a l l  remain h o s p i t a l i z e d  u n t i l  t he  implant i s  removed. 

b. Normally, r a d i a t i o n  therapy p a t i e n t s  w i l l  remain hosp i t a l i zed  un- 
til the  r e s i d u a l  a c t i v i t y  i n  t h e  body i s  30 m i l l i c u r i e s  o r  l e s s ,  regard- 
l e s s  of i so tope .  

c. Clearances f o r  d ischarge  of the  p a t i e n t  may be obtained from 
Health Physics (Ext. 3575/5107) o r  the  t h e r a p i s t  who administered the  
mater ia l .  

I 

' Lk - : \* &*.,"~i " 

d. If  the* p a t i e n t  'is r e t u r n i n g ,  ,%F:'a5hqm5 w$ge .there, a r e  j tyng, .  d~hi!-< a 
dren,  an evaluat ion  of the  dose to '  them may be  ap"p6priat6 i n  'd6t;rmlning 
t h e  discharge da te .  

e.  I n  no event w i l l  a p a t i e n t  be discharged i f  t h e r e  is  s u f f i c i e n t  
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ANNEX S (MANAGEMENT OF RADIOACTlVE AND CONTAMINATED PATIENTS) I 

t o  WR 40-10 (Health Physics Regulations) 

1. PURPOSE. 

a. 'TO d e l i n e a t e  t h e  r e s p o n s i b i l i t i e s  and describe t h e  procedures f o r  
management of r ad ioac t ive  and radioact ively-contaminated c a s u a l t i e s .  

b .  To p resc r ibe  cont ro l  measures t o  l i m i t  t he  r a d i a t i o n  exposure t o  
t h e  s t a f f  t reaTing t h e  radioact ive '  o r  radioactively-contaminated casual ty .  

c .  To p r e s c r i b e  cont ro l  measures t o  l i m i t  t he  spread of r ad ioac t ive  
contamination througR W W C  r e s u l t i n g  from handling a r ad ioac t ive  o r  radio-  
actively-contaminated casual ty .  

. . 
d .  To provide guidance i n  the  management of r ad ioac t ive  o r  radio-  

actively-contaminated c a s u a l t i e s .  

2. APPLICABILITY. This ANNEX is appl icable  t o  a l l  indiv iduals  and ac t iv -  
i t i e s  a t  Walter Reed Army Medical Center i n  t h e  handling of r a d i o a c t i v e  

- - 

and/or radioact ively-contaminated c a s u a l t i e s .  

a .  A r a d i o a c t i v e  p a t i e n t  i s  a p a t i e n t  who is  rad ioac t ive  because of 
i n t e r n a l  deposi t ion  of r ad ioac t ive  mater ia l  o r  neutron a c t i v a t i o n  of body 

- 

t i s s u e s .  I f  improperly managed, such a casua l ty  could i r r a d i a t e  medical 
personnel and/or contaminate personnel,  equipment and f a c i l i t i e s .  

b. A radioact ively-contaminated p a t i e n t  i s  an individual  who has ex- 
t e r n a l  contamination on h i s  c lo th ing and/or body. Af ter  removal of radio-  
a c t i v e  contamination, the  individual  presents  no r a d i a t i o n  hazard.  

4. GENERAL GUIDANCE. 

a. Radioactive p a t i e n t s  and contaminated p a t i e n t s  w i l l  r ece ive  a l l  
necessary medical ca re  and. t reatment a t  t h e  e a r l i e s t  p r a c t i c a b l e  time. 

b. Radiation f i e l d s  and rad ioac t ive  contamination w i l l  not d e t e r  med- 
i c a l  personnel i n  e f f o r t s  t o  save l i f e  o r  limb, although s l i g h t l y  d i f f e r e n t  
techniques may be employed (e .g . ,  r o t a t i n g  medical personnel t o  minimize 
exposure of any one individual ,  e t c . ) .  

c. Radioactively-contaminated pa t inn t s  w i  11 be decontaminated a t '  t he  
e a r l i e s t  opportunity cons i s t en t  with t h e i r  medical needs. 
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d. Every e f f o r t  w i l l  be made t o  minimize r a d i a t i o n  exposure and the  
spread of contamination during medical t reatment.  

e. Health Physics w i l l  provide a r ep resen ta t ive  t o  advise on ex- 
posure and contamination con t ro l  a t  t h e  s i t e  of p a t i e n t  t reatment.  This 
r e p r e s e n t a t i v e  w i l l  no t  impede p a t i e n t  ca re ,  bu t  i s  expected t o  make r e -  
commendations t o  minimize personnel exposure and avoid the  loss  of r e -  
sources due t o  r ad ioac t ive  contamination. 

f .  A t  t h e  e a r l i e s t  poss ib le  time cons i s t en t  with the  medical needs 
of t h e  p a t i e n t ,  t he  a t t end ing  physician w i l l  allow decontamination t o  be- 
gin.  Decontamination w i l l  be undertaken by paramedical personnel under 
t h e  d i r e c t i o n  and guidance of a Health Physics r ep resen ta t ive .  

g. A l l  contaminated c lo th ing ,  equipment and waste ma te r i a l s  w i l l  be 
r e t a i n e d  by the  Health Physics r ep resen ta t ive .  

h. Contaminated valuables  w i l l  be accounted f o r  using t h e  DA Form 
8-178 ( P a t i e n t ' s  Deposit Record) i n  t h e  conventional manner. These 
valuables  w i l l  be  r e t a ined  by t h e  Health Physics r ep resen ta t ive ,  who w i l l  
account f o r  them and w i l l  undertake t o  decontaminate them as  soon a s  t h e  
s i t u a t i o n  permits ,  so  t h a t  they may be re turned t o  the  Hospital  Treasurer  
o r  t h e  p a t i e n t .  Valuables and personal  proper ty  of the  p a t i e n t  w i l l  not  
be disposed of as  contaminated waste without the  wr i t t en  consent of the  i 

p a t i e n t .  

5. RESPONSIBILITIES. 

a .  The senior  medical o f f i c e r  (or s e n i o r  individual ,  i n  the  absence 
of a medical o f f i c e r )  present  a t  the  scene of an accident i s  responsib le  
t o  : 

(1) Apply f i r s t  a i d  t o  t h e  p a t i e n t  ( r a d i a t i o n  casua l ty ) .  

(2) Evaluate t h e  i n j u r y  of t h e  p a t i e n t  t o  determine i f  immediate 
evacuation is  requi red .  

(3) Evaluate the  contamination of the  p a t i e n t ,  i f  p rac t i cab le .  

(4) Decontaminate t h e  p a t i e n t  before evacuation i f  t h e  condi t ion  
of t h e  p a t i e n t  permits ,  and i f  such decontamination can be performed with- 
out  aggravating t h e  i n  j u r i e s .  

(5) Employ contamination cont ro l  measures. 

(6) Arrange, undertake; o r  d i r e c t  e ~ a c u a t i o n  of t h e  casua l ty  t o  the  
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Attending Surgeon's O f f i c e ,  WRAMC, by the  most p r a c t i c a l  means. 

(7) Notify AS0 (Ext .  3335) - AND Health Physics (Ext.  3575/5107) t h a t  
a  r a d i a t i o n  c a s u a l t y  i s  being evacuated t o  ASO. 

b.  The Attending Surgeon w i l l :  
I 

(1) Notify Hea l th ,Phys i c s  (Ext.  3575/2276/3481/5104/5107) t h a t  a  
p o t e n t i a l l y  r a d i o a c t i v e  o r  rad ioac t ive ly-contaminated  c a s u a l t y  i s  en- 
r o u t e  and r eques t  a  suppor t  team. 

I 

! 
(2) Undertake t rea tment  of  t h e  c a s u a l t y  emphasizing l i f e - s a v i n g  ' 

measures only u n t i l  t h e  Heal th Physics team a r r i v e s .  

( 3 )  Contamination c o n t r o l  measures which a r e  app ropr i a t e  f o r  an 
Emergency Room* a r e  q u i t e  s i m i l a r  t o  i s o l a t i o n  techniques employed with a  - 
h i g h l y  contagious p a t i e n t .  The movement of  t h e  p a t i e n t  throughout  t h e  
h o s p i t a l  should be  l i m i t e d  as ,  much a s  p o s s i b l e  un t i1 ,decon tamina t ion  
can b e  undertaken o r  contamination con t ro l  measures implemented (e .g . ,  
have X-Rays taken i n  t h e  Emergency Room, e t c . ) .  

- - 

(4) Exposure c o n t r o l ~ m e a s u r e s  under Emergency Room cond i t i ons  a r e  
I e s s e n t i a l l y  a s  fo l lows :  l 1  

(a) Employ t h e  minimum number of  medical personnel  necessary  t o  - 
eva lua t e  and t r e a t  t h e  p a t i e n t .  

(b) . L i m i t  t h e  t ime ind iv idua l s  spend i n  t h e  proximity of t h e  casual-  
t y  t o  t h e  minimum c o n s i s t e n t  wi th  h i s  needs. 

(c)  Keep a l l  nonessen t i a l  personnel  a s  f a r  away from t h e  p a t i e n t  as 
p r a c t i c a b l e .  

(d) If t h e  p a t i e n t  is h ighly  r a d i o a c t i v e ,  o r  contaminated, r o t a t e  
o r  r e p l a c e  s t a f f  personnel  f r e q u e n t l y  t o  l i m i t  i nd iv idua l  exposure. 
Keep a  record  of a l l  personnel  who a t tended  t h e  p a t i e n t  i nc lud ing  t h e  
l eng th  of time they  were near  t h e  p a t i e n t .  

c. The Heal th Physics O f f i c e r ,  WRAMC, i s  r e spons ib l e  t o :  

(1) Provide a  team, . s u p p l i e s ,  and equipment t o  support  t h e  c a r e  of 
r a d i o a c t i v e  o r  contaminated c a s u a l t i e s .  

(2) Provide exposure c o n t r o l  and monitoring of s t a f f  personnel  a t -  
t ending  t h e  casua l ty .  
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(3) Advise, d i r e c t  o r  conduct decontamination of t h e  c a s u a l t y  a t  
t h e  e a r l i e s t  t ime c o n s i s t e n t  with medical  needs of t h e  p a t i e n t .  

(4) D i rec t  contaminat ion  con t ro l  measures t p  l i m i t  t h e  spread of  
contaminat ion throughout  t h e  h o s p i t a l .  

( 5 )  Survey t h e  h o s p i t a l  a reas  f o r  r a d i o a c t i v e  contamination. 

(6) Advise on decontaminat ion of  h o s p i t a l  a r eas  a s  e a r l y  a s  p o s s i b l e  
fo l lowing  t rea tment  o f  t h e  ca sua l ty .  

(7) Notify t h e  members of t h e  Subcommittee f o r  Medical Evaluat ion 
o f  Radia t ion  Workers o f  t h e  WRAMC Radioisotope Committee of t h e  r ad io -  
a c t i v e  o r  rad ioac t ive ly-contaminated  casua l ty ' and  assemble them so t h a t  
they may make a p p r o p r i a t e  recommendations regard ing  t h e  medical manage- 
ment o f  t h e  c a s u a l t y  and parameters t o ' b e  examined on a suspected o r  
a c t u a l  overexposure. Reference WR 40-19 (Radioisotope Committee). 

(8) Notify t h e  P u b l i c  Af fa i r s  O f f i c e r  (Ext.  2131) promptly of t h e  
i n c i d e n t  and provide  updated information p e r i o d i c a l l y .  Reference WR 
360-4 (Nuclear Accidents  and I n c i d e n t s ) .  

(9) Make a p p r o p r i a t e  r e p o r t s  t o  t h e  Surgeon General,  t h e  Atomic 
Energy Commission, and o t h e r  agencies  i n  accordance with p e r t i n e n t  d i r ec -  
t i v e s .  

- 
(10) Make a prompt i n v e s t i g a t i o n  o f  t h e  i n c i d e n t .  

(11) Prepare and submit necessary  r e p o r t s  of t h e  i n c i d e n t s .  

6 .  S p e c i f i c  guidance on t h e  management of a r a d i o a c t i v e  o r  r a d i o a c t i v e l y -  
contaminated p a t i e n t  t o  minimize exposure of t h e  s t a f f  o r  t h e  sp read  of 
contaminat ion depends on t h e  p r e v a i l i n g  s i t u a t i o n .  Such guidance w i l l  b e  
developed on t h e  scene  by t h e  Heal th Physics r e p r e s e n t a t i v e .  The recommen- 
d a t i o n s  of  t h i s  r e p r e s e n t a t i v e  should be  heeded whenever p o s s i b l e ,  s i n c e  
r a d i o a c t i v e  contaminat ion can n e c e s s i t a t e  very c o s t l y  decontamination op- 
e r a t i o n s  and r e s u l t  i n  t h e  lo s s  of f a c i l i t i e s  f o r  many days. 

7 .  Reference: NCRP Report Number 37 (Precaut ions i n  t h e  Management of  
P a t i e n t s  Who Have Received Therapeut ic  Amounts of Radionucl ides) .  
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ANNEX T (HEALTH PHYSICS WORK PERMITS) 
t o  WR 40-10 (Heal th Physics Regulat ions)  

1. GENERAL. Heal th Physics Work Permits ,  WRAMC Form 697, p rov ide  r e -  I 

s e a r c h e r s ,  experimenters ,  repairmen, maintenance men, and o the r  personnel  I 

s p e c i a l  i n s t r u c t i o n s  and/or c l ea rance  t o  accomplish s p e c i f i c  t a s k s  whi le  
minimizing t h e  r i s k  t o  themselves and o the r s  from r a d i o l o g i c a l  haza rds .  

2. SPECIFIC.  

a. This permi t  i s  r equ i r ed  be fo re  personnel  may perform: 

(1) Repair  and maintenance ope ra t ions  on, wi th ,  o r  i n  equipment and/ 
o r  a r e a s  s p e c i f i c a l l y  posted.  

(2)  Spec ia l  work with r a d i o a c t i v e  m a t e r i a l  (e .  g.  , welding, b r a z i n g ,  
g r ind ing ,  e t c . )  except  where t h e  personnel  a r e  working under t h e  con- 

- 

d i t i o n s  and p r o v i s i o n s  a l r eady  s p e c i f i e d  i n  WRAMC Radioisotope Authori-  
za t ions  t o  Use Radioac t ive  Mate r i a l .  

- - 
b .  I n  a d d i t i o n ,  Health Physics  Work Permits s h a l l  be i s sued  uDon 

r eques t  of u s e r s  f o r  w r i t t e n  c b n t r o l  procedures ,  o r  whenever t h e  ~ k a l t h  ,. 

Physics O f f i c e r  cons iders  it necessary  t o  amplify o r  supplement c u r r e n t  
publ i shed  Heal th Physics procedures  and r e g u l a t i o n s .  

c .  The Heal th Physics O f f i c e r  w i l l  pos t  equipment and a reas  a s  f o l -  - 

lows : 

(1) Equipment conta in ing  r a d i o a c t i v e  m a t e r i a l  (plumbing f i x t u r e s ,  
v e n t i l a t i o n  s t a c k s ,  fume hoods, r a d i o a c t i v e  waste d i sposa l  s i n k s ,  e t c . )  
w i l l  b e  pos t ed  wi th  a s ign  s t a t i n g ,  "Approval of t h e  Health Phys ics  Off i -  
c e r  i s  r equ i r ed  b e f o r e  any maintenance o r  r e p a i r  of t h i s  item is s t a r t e d . "  

(2) Areas i nc lud ing  r a d i a t i o n  con t ro l  a r eas  and o t h e r  a reas  s e l e c t e d  
by t h e  Heal th Physics  O f f i c e r  w i l l  be  posted with a s i g n . s t a t i n g ,  
"Occupancy o f  t h i s  a r e a  by maintenance personnel  is p roh ib i t ed  wi thout  
a Heal th Physics  Work Permit,  W F M C  Form 697." 

d. Except i n  cases  o f  emergency, Work Permits w i l l  b e  submit ted t o  
Heal th Physics i n  d u p l i c a t e ,  g iv ing  t h e  d e s c r i p t i o n ,  l oca t ion ,  and 
t ime t h e  work i s  t o  be  accomplished. The d u p l i c a t e  copy, r e t u r n e d  by 
Heal th Physics ,  w i l l  s p e c i f y  necessary  con t ro l  measures and/or r e s t r i c -  
t i o n s .  

e .  Arrangements t o  handle emergency s i t u a t i o n s  which r e q u i r e  t h e  . 
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Health Physics Work Permit can be handled by telephone or personal noti- 
fication to the appropriate Health Physics Section: 

Location of Work 

wRAMc 
WRASR 
AFIP 
DORF 

Health Physics Telephone Extension 



I 
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ANNEX U (CONTAMINATION CONTROL AND DECONTAMINATION PROCEDURES) 
t o  WR 40-10 (Health Physics  Regulat ions)  

1. PURPOSE. To d e l i n e a t e  r e s p o n s i b i l i t i e s  r e l a t i n g  t o  contaminat ion 
c o n t r o l  and decontamination procedures  a t  WRAMC. 

2.  RESPONSIBILITIES. 

a .  Heal th Physics  i s  r e s p o n s i b l e  f o r  c o n t r o l  of r a d i o a c t i v e  con- 
tamina t ion  and supe rv i s ion  o f  decontamination procedures .  

b .  Each P r i n c i p a l  User i s  r e spons ib l e  f o r  a s s i s t i n g  Heal th Physics 
i n  t h e  accomplishment of t h e i r  mission by: 

(1) Con t ro l l i ng  contaminat ion wi th in  h i s  a r e a  of r e s p o n s i b i l i t y .  

(2)  Report ing a l l  s p i l l s ,  r e l e a s e s ,  acc iden t s ,  i n c i d e n t s ,  o r  un- 
u s u a l  occurrences involv ing  r a d i o a c t i v e  ma te r i a l  promptly, s o  t h a t  con- 
t amina t ion  c o n t r o l  may be i n i t i a t e d :  

(3) Providing t h e  r e sou rces  f o r  decontamination ope ra t ions .  

c .  I n  gene ra l ,  t h e  i n d i v i d u a l  who causes contaminat ion t o  occur  
performs t h e  decontamination r equ i r ed .  I n  cases  where adequate  resour-  
ce s  a r e  n o t  avai l 'able  t o  perform t h e  decontamination, t h e  Heal th  Physics 
O f f i c e r  w i l l ,  upon r e q u e s t ,  coo rd ina t e  with o t h e r  a c t i v i t i e s  t o  secure  
t h e  needed r e sources .  

i 

3 .  The contaminat ion l i m i t s  p r e sc r ibed  by Department o f  t h e  Army 
a r e  shown i n  t h e  APPENDIX (Permiss ib le  Levels of Radioact ive Contam- 
i n a t i o n )  t o  t h i s  ANNEX. 

4 .  GENERAL. A i r  o r  water  t h a t  conta ins  r a d i o a c t i v e  m a t e r i a l  i n  excess 
of  t h e  concen t r a t ions  s p e c i f i e d  i n  Appendix B, Table 11, 10 CFR 20, s h a l l  
be cons idered  t o  b e  contaminated and s h a l l  be c o n t r o l l e d  and disposed of 
i n  accordance wi th  t h e  i n s t r u c t i o n s  of t h e  Health Physics O f f i c e r .  

5 .  Methods of  c o n t r o l l i n g  contaminat ion which may be  employed t o  minimize 
t h e  spread of r a d i o a c t i v e  contaminat ion inc lude :  . . 

a .  Use of personal  p r o t e c t i v e  c lo th ing  and devices ,  such a s  rubber  
o r  p l a s t i c  g loves ,  l abo ra to ry  c o a t s ,  shoe covers ,  head covers ,  f a c e  masks, I 

r e s p i r a t o r s ,  e t c .  

b. Providing and f r e q u e n t l y  u s ing  an exposure r a t e  meter  capable  
of  d e t e c t i n g  and monitor ing contaminat ion from t h e  r a d i o i s o t o p e ( s )  i n  use .  

- 
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c .  Using separa te ,  specially-marked rad ioac t ive  waste conta iners .  

d. Limiting t r a f f i c  and occupancy of work areas  where r ad ioac t ive  
ma te r i a l s  a r e  i n  use.  

e.  Pa t t e rn ing  work flow and procedures t o  minimize t r a n s f e r s  and 
manipulations of r ad ioac t ive  ma te r i a l .  

f .  Conducting procedures which generate r ad ioac t ive  aerosols ,  d u s t s ,  
o r  gaseous products i n  fume hoods, glove boxes, o r  o the r  s u i t a b l e  closed 
systems. 

g. Designating and pos t ing  of contaminated and p o t e n t i a l l y  con- 
taminated areas  during procedures which a r e  l i k e l y  t o  produce contam- I 

i na t ion .  

h. Covering working surfaces  with polyethylene and absorbent d i s -  
posable ma te r i a l .  

i. Using t r a y s  capable of containing a t b t a l  s p i l l  of l iqu id  radio-  
a c t i v e  ma te r i a l  under experiments of t h i s  type.  

j .  Using double conta iners  f o r  vesse l s  of r ad ioac t ive  ma te r i a l s  
which a r e  e a s i l y  upse t ,  e .g . ,  volumetric f l a s k s .  

k. Using polyethylene bags t o  contain waste and t o  l i n e  waste con- 
t a i n e r s .  If Tritium is used, the  polyethylene should be replaced by o r  
contained i n  k r a f t  paper bags, s ince  Tritium e a s i l y  penet ra tes  polyeth- 
ylene and i s  re tarded by paper. 

1. Avoiding t h e  use  of house vacuum l i n e s  with r ad ioac t ive  m a t e r i a l s .  

m, Rigorously pos t ing  cabinets ,  r e f r i g e r a t o r s ,  ovens, e t c . ,  where r a -  
d ioac t ive  ma te r i a l  i s  used, so t h a t  a l l  personnel w i l l  be advised of i t s  
presence. When t h e  item is not  used exclus ively  f o r  r ad ioac t ive  m a t e r i a l ,  
t he  r ad ioac t ive  ma te r i a l  should be separated from t h e  o the r  contents  
and conspicuously posted.  

n. . Establ ish ing con t ro l  po in t s  outs ide  contaminated areas where 
personnel w i l l  monitor themselves f o r  contamination with a s u i t a b l e  
instrument before leaving t h e  a rea .  

o. Promptly c leaning up and monitoring a l l  s p i l l s  of r ad ioac t ive  
mater ia l .  

6 Decontamination methods a r e  many and var ied .  The Health Physics O f -  
f i c e r  w i l l  supervise and advise  on decontamination procedures. 



- 
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a. Personnel Decontamination. 

(1) Individuals  with contaminated c lo thing should remove t h e i r  
c lo th ing a t  t h e  e a r l i e s t  opportunity.  ,a I 

(2)  ~ e c o n t m i n a < i o n  of t h e  sk in  should 'be attempted promptly a f t e r  
discovery of contamination. The skin  should be washed thoroughly and 
repeatedly 'wi th  a mild soap o r  detergent  worked t o  a good l a t h e r  with - - - - 

. a s o f t  brush. Care should be taken not t o  abrade t h e  skin,& - - 

(3 )  Special  decontamination of individuals  beyond t h a t  described . 
above w i l l  be  under t h e  supervision of Health . . Physics. 

b. Surface decontamination w i l l  be undertaken only by personnel 
who a r e  wearing p r o t e c t i v e  gloves and, i n  some cases,  p r o t e c t i v e  cloth-  
ing. Pilaterial used i n  decontamination w i l l  be disposed -of a s  radio- 
*ac t ive  waste i n  accordance with ins t ruc t ions  received from HeaIth 

- 

~ h y s  i c s  . 
_ _- - -  

7. H A N ~ L I N G  OF CONTAMINATED LAUNDRY. 
- - 

- Contaminated c lo th ing  and bedding w i l l  be co l l ec ted  by Health Physics . 
- personnel a t  t h e  s i t e  of t h e  .contamination and ' taken f o r  d e q o n t h i n a t i o n  

I 
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ANNEX V (HEALTH PHYSICS ASPECTS OF FIRE FIGHTING) 1 

t o  WR 40-10 (Health Phys ics  Regulat ions)  

1. PURPOSE. To p r e s c r i b e  genera l  measures t o  be followed t o  minimize rad-  
i o l o g i c a l  hazards a s s o c i a t e d  with f i r e  p r o t e c t i o n .  

2 .  FIRE PREVENTION. ' 

a .  Whenever p o s s i b l e ,  flammable m a t e r i a l s  w i l l  no t  b e  s t o r e d  with 
r a d i o a c t i v e  m a t e r i a l s .  When flammable m a t e r i a l s  must be  s t o r e d s i n  con- 
junc t ion  wi th  r a d i o a c t i v e  m a t e r i a l s ,  t h e  manner of s t o r a g e  w i l l  be  co- 
o rd ina t ed  with t h e  WRAMC  ire Prevent ion Branch (Ext. 3318 a t  Main Pos t ,  
o r  5317 a t  Fo res t  Glen) t o  i n s u r e  t h a t  t h e  f i r e  hazard i s  minimized. 

I - 
b .  Every e f f o r t  w i l l  b e  made by t h e  u s e r  t o  e l imina te  f i r e  hazards 

w i th in  h i s  a r e a  of  r e s p o n s i b i l i t y .  
" ' 

c. During r o u t i n e  in spec t ions  by f i r e  prevent ion  personnel ,  t h e  10- 
c a t i o n  of  r a d i o a c t i v e  m a t e r i a l  w i l l  b e  made known t o  t h e  i n s p e c t o r .  The 
"CAUTION - RADIOACTIVE MATERIALS" warning which i s  t o  be  pos ted  on con- 
t a i n e r s  and rooms i n  accordance with i n s t r u c t i o n s  contained i n  ANNEX D 
t o  t h e s e  Regulat ions w i l l  a s s i s t  i n  meeting t h i s  requirement .  

- b 

3. FIRE FIGHTING. Whenever firemen respond t o  a  c a l l  i n  an a r e a  posted 
"CAUTION - RADIOACTIVE MATERIALS", t h e  fo l lowing  p r o t e c t i v e  measures w i l l  
be  employed t o  minimize r a d i o l o g i c a l  hazards :  

\ 

a ,  Firemen w i l l  wear s e l f - con ta ined  b rea th ing  appara tus ,  p r o t e c t i v e  
coa t  and boots .  

b .  Firemen w i l l  u s e  survey ins t ruments  provided f o r  t h i s  purpose 
(See t h e  APPENDIX t o  t h i s  ANNEX). 

c .  Health Physics  (Ext.  5107) w i l l  b e  n o t i f i e d  t h a t  t h e r e  i s  a  f i r e  
i n  a  pos ted  a rea .  

d o  Personnel w i l l  s t a y  i n  t h e  a r e a  t h e  s h o r t e s t  pe r iod  of t ime nec- 
e s sa ry  t o  accomplish t h e  f i r e - f i g h t i n g  mission.  Firemen w i l l  avoid un- 
necessary con tac t  w i th  equipment, opening of  con ta ine r s ,  o r  handl ing  of 
deb r i s ,  

e. Personnel who have en tered  t h e  a r e a  w i l l  remain i n  t h e  v i c i n i t y  
u n t i l  surveyed and r e l e a s e d  by Health Physics personnel .  This  measure 
i s  p re sc r ibed  t o  avoid  unnecessary spread of r a d i o a c t i v e  contaminat ion.  
In  t h e  event  of pe r sona l  i n j u r y ,  t h e  p rov i s ions  of ANNEX W t o  t h e s e  Reg- 
u l a t i o n s  w i l l  be  fol lowed i n  l i e u  of t h i s  p rov i s ion .  

v- 1 
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4 .  SPECIAL CONSIDERATIONS, 

a .  During f i r e  f i g h t i n g  i n  areas  where l a rge  rad ioac t ive  sources 
a r e  located (e .g . ,  animal i r r a d i a t o r s ,  t e l e t h e ~ a p y  u q i t ,  c a l i b r a t i o n  
u n i t ,  e t c . ) ,  every e f f o r t  w i l l  be made t o  cool t h e  source wi th  a stream 
of water i f  t h e  hea t  o f  t h e  f i r e  might cause t h e  lead sh ie ld ing  t o  mel t .  
When t h e  lead sh ie ld ing  mel ts ,  it may escape o r  change shape i n  such 
a  way t h a t  a  se r ious  r a d i a t i o n  hazard could r e s u l t .  

I 

b. Reactor Radiation Alarms. + 

(1) There is  a  Radiat ion Alarm a t  t h e  DQRF Reactor,  If t h e  alarm i s  
r ing ing ,  t h e  firemen should be espec ia l ly  a l e r t  f o r  r a d i a t i o n ,  S ince  
t h e  alarm is  e l e c t r i c a l l y  operated,  it may be r ing ing  because of a f i r e -  
produced m a l f u n c t i ~ n .  

- 
(2 )  The f a c t  t h a t  t h e  Radiation Alarm i s  not  r ing ing  does not  neces- 

s a r i l y  mean t h a t  t h e r e  is  no r a d i a t i o n  hazard. The fireman should always 
use  a  high range exposure ratemeter .  - - 

c.  Health Physics w i l l  conduct c l a s ses  fox t h e  F i r e  Department a t  
l e a s t  annually regarding t h e  use of r a d i o l o g i c a l  survey instruments and - 
r ad io log ica l  hazards a s soc ia ted  with f i r e  p ro tec t ion ,  

I 

- 
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APPENDIX (INSTRUCTIONS TO FIREMEN) 
t o  ANNEX V (HEALTH PHYSICS ASPECTS OF FIRE FIGHTING) 

1. RADIAC INSTRUMENTS. 

a .  The WRAMC f i remen a r e  provided t h e  fo l lowing  r a d i a c  equipment: 

(1) Two (2) high-range exposure ra temeters .  

(2) One (1) Beta-Gamma f i l m  badge p e r  man. 

(3) S i x  (6) Radiacmeters (IM-147 o r  equ iva l en t ) .  

(4) One (1) PP-1578 Radiacmeter Charger o r  equ iva l en t .  
- 

b .  Each fireman s h a l l  wear h i s  f i l m  badge whi le  on duty and s h a l l '  
l eave  it i n  a des igna ted  p l a c e  i n  t h e  F i r e  S t a t i o n  while  he i s  o f f  duty.  

. , 
> - . . 

c.  The high-range exposure r a t eme te r s ,  IM-147 o r  equ iva l en t ,  and t h e  
PP-1578 s h a l l  be kep t  i n  a box i n  t h e  F i r e  S t a t i o n  and taken t o  f i r e s .  
t h a t  a r e  r epo r t ed  t o  b e  i n  o r  ad j acen t  t o  Radiat ion o r  Reactor Areas.  

d .  Personnel from Health Physics  w i l l  p e r i o d i c a l l y  check t h e  oper- 
a t i o n  of r a d i a c  equipment. 

e. The high-range exposure r a t eme te r  s h a l l  be  turned  i n  t o  Heal th 
Physics  q u a r t e r l y  f o r  r eca l ib ra t ion :  Replacement instruments  w i l l  be  
i s s u e d  by Health Physics  f o r  i n t e r i m  use  by t h e  Fir 'e Department, 

2. NOTIFICATION OF HEALTH PHYSICS. I n  the  event  of f i r e  i n  a Radia t ion  
Area, Reactor  Area, o r  where a Radioact ive Mate r i a l  warning s i g n  i s  posted,  
n o t i f y  Health Physics (Ext. 5107).  

3.  USE OF HIGH-RANGE EXPOSURE RATEMETER. 
\ 

a. P r i o r  t o  u s e  of t h e  high-range exposure r a t eme te r ,  it should be 
checked t o  i n su re  p rope r  b a t t e r y  func t ion  and c a l i b r a t i o n  i n  accordance 
with t h e  i n s t r u c t i o n  shee t  i n  t h e  s to rage  box. 

b.  The instrument  should be  ON f o r  a t  l e a s t  30 seconds b e f o r e  u s e  
under  normal temperatures  (50-loo0 F) and f o r  one (1) minute i f  t h e  tem- 
p e r a t u r e  i s  below 50° F. 

c .  Before a r r i v a l  a t  t h e  a r e a ,  t h e  instrument  should be tu rned  on 
t o  t h e  lowest s c a l e .  

d .  The a reas  w i th in  Radiat ion o r  Reactor Areas known t o  be n e a r  
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sources of r a d i a t i o n  should be  monitored f i r s t .  I f  the  s i t u a t i o n  permits ,  
t h e  r a d i a t i o n  source shpuld b e  removed o r  p ro tec ted  Erom f i r e  damage, 

e .  The instrument should be  used as  a guide so  t h a t  ~ a d i a t i o n  areas  
may be avoided i n  searching f o r  survivors.  

c l *  

f. I f  the  exposure r a t e  is g r e a t e r  than 100 mR/hr, firemen s h a l l  not 
e n t e r  t h e  a rea ,  except t o  save l i f e ,  unless an a f f i c e r  from Health Phys- 
i c s ,  WRAMC, is presen2. 

4. USE OF IM-147/PD AND PP-1578. 

a .  The IM-147/PD is charged t o  a zero reading by use of t h e  PP-1578. 

b ,  A t  t he  scene of t h e  f i r e ,  t h e  IM-147/PD should be read and a men- 
t a l  no te  made o f  the  reading,  i f  it i s  o the r  than zero,  

c ,  While engaged i n  l i f e s a v i n g  opera t ions ,  OT operat ions under the  
advice af t h e  Health Physics  office^, read t h e  TM-147/PD as o f t e n  as  the  
s i t u a t i o n  permits ,  so t h a t   OPT ac t ions  may be governed by t h e  exposure 
l i m i t  t h a t  has been es tab l i shed .  



ANNEX w (RADIOLOG I CAL EMERGE~CIES) I 

t o  WR 40-10 (Health Physics kegulations) 
. . 

1. ' PURPOSE; 

a. The primary purpose of t h i s  ANNEX i s  t o  insure  t h a t  an individual  . 

wno 1s  krrawrter&usp?cted t o  have been involved. i n  a rad ia t ion  accident 
and/or incident t h a t  could have n s u l - t e d i n  an i n t e rna l  and/or external  
exposure t o  ioniz ing rad ia t ion  receives proper medical care,  and t h a t  the  
poss ible  , radia t ion exposure is  evaluated. 

- - <.: -- 
b. A secondaryT'pose-oE-2his-ANNEX is t o  insure  t h a t  t he  source of --_ 

the  accidental  rad ia t ion  exposure is contained; s o  t h a t  furthe'r exposure 
of personnel w i l l  be controlled.  . 

2.  GENERAL GUIDANCE. - 

a. I t  is assumed t h a t  radioact ive  material  w i l l  be handled by qual i -  
f i e d  persons and i n  accordance with ex i s t ing  regulations and po l i c i e s .  I t  . 
i s  expected t ha t  t h i s  ANNEX w i l l  be in te rpre ted  by those persons i n  the  - 

a l i gh t  of t h e i r  knowledge of the  r e l a t i v e  rad io tox ic i ty  of the  various ra-  
d ioact ive  mater ia ls  [?adionuclides) i n  t h e i r  possession. 

b. A rad ia t ion  accident may be defined as ah unforeseen -occurrence, 
e i t h e r  actual  o r  suspected, involving exposure o r  contamination of humans , 

- 
and the  environment by ionizing radia t ion.  The accident w i l l  be  consid- , 
ered as occurring over a shor t  period of tSme, from seconds up t o  s eve ra l  . 

days. Chronic occupational o r  o ther  leng-term exposure w i l l  not  be con- 
sidered. I 

I 

c. There are  two ways i n  which humans can be exposed t o  ion iz ing  ra- 
d ia t ion :  . 

(1) ,External .  The source of ionizing , rad ia t ion  may be outs ide  of 
the  body, so  t h a t  t h e  rad ia t ion  s t r i k e s  the individual  and i s  absorbed, 

"? 
depending upon i t s  physical character is  t i c s .  Radiation from X-ray gen- 
e r a to r s ,  p a r t i c l e  accelera tors ,  sealed sources of radionuclides and re- 

" ?  

actors  a re  examples of t h i s  type. The rad ia t ion  may be beta ,  gamma, o r  I 

neutrons. Alpha emit ters  present 'no s i gn i f i c an t  external  hazard. Par- 
t i c l e  accelera tors  may produce o ther  pa$ticles such as .deuterons, mesons, 
e tc .  A l l  persons who are  kinown o r  suspected t o  have been ex te rna l ly  ex- I 
posed t o  an acute dose (within a twenty-fotir (24) hour period) i n  excess - 
of:  I ,  

'1 
# .  

! 

(a) Whole body, head and trunk, ac t ive  blood-forming organs, gonads . , 
o r  lens of the. eye -- 3 rem. , 

; 

A - 
- 

T 

I I ' :-- 
- - , .  , w - 1 : : :  --- . , .  I -- 

? - - . 1 

8 ,  - i 
1 * . . I * i 

I 
1 

i 

. . i 

, I 

I 1 

. --- - '> 
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(b) Skin of t h e  whole body and thyroid  -- 10 rem. 

a 
- 

(c)  Hands and forearms, f e e t  and ankles -- 30 rem. - 
- - /  

s h a l l  be repor ted  immediately t o  the  Health Physics o f f i c e r ,  WRAMC (Ext . 
5107). . . 

( 2 )  In te rna l .  The source of ioniz ing r a d i a t i o n  may gain ent rance  in- 
t o  . the  human body by inha la t ion ,  inges t ion,  i n j e c t i o n  o r  absorption through 
t h e  i n t a c t  or  i n j u r e d  body surface.  Radionuclides may- a l s o  be formed' with- 
i n  t h e  body fol lowing exposure t o  an external  source of neutrons.  A l l  per-  
sons who are  known o r  suspected t o  have been i n t e r n a l l y  exposed t o  rhdio- 
a c t i v e  mater ia l  ' s h a l l  be repor ted  t o  the  Health Physics Off i c e ' ~ ,  -WRAMC. 

. I." 

(3) Suspected exposures t o  l eve l s  shown shaded i n  the  ba r  char t ,  (See 
- - - . t h e  APPENDIX t o  t h i s  ANNEX) should follow t h e  procedures i n  3-c below. Sus- 

. pected exposures t b  l e v e l s  shown unshaded i n  t h e  b a r  char t  should follow 
appl icable  procedures in*  3-d and 3-e below. 

_-- 
/ 3.  I n  t h e  .event-of an eme-gency,-_t_he-most s e n i o r  know.ledgeable individual  

- - 

present  w i l l  assume con t ro l  of t h e  s i t u a t i o n  and d i r e c t  a c t i v i t i e s  u n t i l  - 
r e l i e v e d  by proper au thor i ty .  The exact ac t ions  and sequence of ac t ions  
t o  be taken w i l l  be determined by t h e  nature  of t h e  emergency; The follow- < 

ing  ac t ions  a re  t y p i c a l  responses t o  emergency s i t u a t i o n s  (The sequence of  
these  ac t ions  is h igh ly  var iable . )  : 

I. 
I 

- 

a. Res t r i c t  personnel  associa ted  with : t h e  emergency t o  a con t ro l l ed  
1 s a f e  a r e a  i n  t h e  v i c i n i t y  of t h e  emergency t o  insure  t h e i r  a v a i l a b i l i t y  , + I 

and t o  l i m i t  t h e  spread of contamination. , ' , :I 

I 

b. Cal l  t h e  F i r e  ' ~ e ~ a r t m e n t ,  i f  necesdary. 
I 

(1) Main Sect ion -- Ext. 3317 I . -. 
I 

8 .  

8 7 -  (2) Forest' Glen -- Ext. 5317. 
- 

c. Minor s p i l l s  involving l i t t l e  r a d i a t i o n  hazard ' t o  personnel .  , . 
' 1  

(1) Notify a l l .  o t h e r  persons i n ,  the  room a t  once; 
a . . 

I 
:I 

(2) Pemnit only t h e  minimum number of lpersons necessary t o  d e a l  with 
. I . , 

t h e  s p i l l  i n t o  the  area.; -- I _ I  

? ) I  
1 .  . . ' .  I I 

I 
. . - 

I 
1 ' 1 .  

i 

, W-2 . 
< - I - 

I 

1 .  I -- - .- - 
0 t --- 

I - i .I 
I 

. / .  . I I .  - l i  

. , 
- . - . I 









17 June.1974
Cl,_WR 40-10

5. To insure the proper treatment of patients who may have been exposed

to ionizing radiation, the. provisions of WRAMC Letter, MEDEC-YHP, 18 Sept

73, Subject':. Management of Radioactive and Contaminated Emergency Patients,

will be followed. This letter will be posted in the WRAMC Emergency Room,

all dispensaries, and clinics& which,: would. receive emergency patients.

6. NUCLEAR REACTOR EMERGENCIES. Reactor operations sha'll be performed

with close attention. to controlling and minimizing exposures from radio-

active materials, including i duced radioactivity and-otherwise.,

a. The Health Physics Off ice', in conjunction with the reactor staff,

will develop.plans and procedures in accordance with applicable .regula-

-tions to insure the .health and safety (as pertains to ionizing -radiation)

of operating personnel, other on-site personnel, or off-site personnel.

b. All persons who are assigned to the reactor for: duty or training,

and those persons who routinely respond to reactor emergencies, shall be

given periodic training in es tablished, emergency procedures.

c. Persons who are autho'rized to conduct experiments: in the reactor:

unaccompanied by members of the reactor staff shall be given instructions

-on ýthe proper procedures to-take in the'event of a reactor .emergency. '

d. Records and reports of reactor eme gencies'shall be.:made in ac--ý.

.....cordance withappl.icib.,e regulations.

--

It

'" - "• :• :" 2 ',' :. : ' ! .:' " . •':,::i:: .: .. . . " .. ' ". ::•" ', :. .i- ... .. . :: :,: :: : .•) .' ":/ -:? :,, - " .:: ,:V ':( "',': .. . : : "'. ' " 'd

W-6'
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Hazards from a b s o r p t i o n  i n t o  the  body. 

Group 1. Very High Hazard. , 

10pc 100pc 1 

0 

Group 2. High Hazard. 
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ANNEX X (HEALTH PHYSICS SUPPORT AFTER DUTY HOURS) 
t o  WR 40-10 (Heal th Physics  Regulat ions)  

1. PURPOSE. To d e s c r i b e  t h e  Health Physics support  c a p a b i l i t i e s  a v a i l -  
ab l e  a f t e r  du ty  hours  and t h e  procedures  t o  be  followed t o  ob ta in  t h i s  
suppor t .  

2 .  RESPONSIBILITIES. 

a .  The Heal th Physics  O f f i c e r  w i l l :  

(1) Develop procedures  f o r  n o t i f i c a t i o n  of  Health Physics personnel  
when Heal th  Physics  support  i s  r equ i r ed  a f t e r  du ty  hours .  

(2)  Advise a l l  u s e r s  of rad ia t ion-producing  devices  and r ad io i so topes ,  
Duty Of f i ce r s ,  F i r e  Department, and M i l i t a r y  Po l i ce  of t h e  method of con- 
t a c t i n g  Heal th Physics  personnel  a f t e r  du ty  hours .  - 

( 3 )  Provide,  i n  e a s i l y  a c c e s s i b l e  l o c a t i o n s ,  s t o c k s  of  emergency sup- 
p l i e s  and survey ins t ruments  which may be  needed i n  t h e  event  of  r ad io -  
l o g i c a l  emergency. 

b .  M i l i t a r y  P o l i c e  w i l l :  
' I  

(1) Monitor Extension 5107 a f t e r  du ty  hours .  

(2 )  Contact  Heal th  Physics personnel  i n  t h e  event  of  any requirement 
f o r  a f t e r  du ty  hours  support  i n  accordance with t h e  procedures developed 
by Heal th .Physics.  

(3) Contact  Heal th  Physics i n  t h e  event  of bu rg la ry ,  vandalism, e t c . ,  
i n  any a r e a  marked as conta in ing  r a d i o a c t i v e  m a t e r i a l s .  

(4) Receive shipments of  r a d i o a c t i v e  m a t e r i a l s  a r r i v i n g  a f t e r  duty 
hours a t  t h e  Fo res t  Glen M i l i t a r y  Po l i ce  S t a t i o n  and s t o r e  them i n  t h e  
des igna ted  a reas  i n  t h e  Heal th Physics Bunker (Bldg, 149A) . CQN+=+ &L) 

p ~ y s ~ a  I F  f i c y  s r Y m r h  nPPr*a s A Awe ~ r r * ,  
c .  The F i r e  Department w i l l :  eel 
(1) Notify Heal th  Physics of any f i r e s  i n  a reas  marked as  conta in ing  

r a d i o a c t i v e  m a t e r i a l s .  

(2) Follow p recau t iona ry  procedures  f o r  f i r e  f i g h t i n g  i n  a r e a s  marked 
as  conta in ing  r a d i o a c t i v e  m a t e r i a l s  (See ANNEX V t o  t h e s e  Regula t ions) .  

d .  Adminis t ra t ive  O f f i c e r s  of t he  Day fox WRAMC w i l l  seek t h e  advice  
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and ass i s t ance  of Health Physics on matters r e l a t i n g  t o  rad ioac t ive  ma- 
t e r i a l  when necessary. 
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APPENDIX 1 (HEALTH PHYSICS INSTRUCTION TO MILITARY POLICE) I 

t o  ANNEX X (HEALTH PHYSICS SUPPORT AFTER DUTY HOURS) 

1. GENERAL. 

a. S ince  t h e  WRAMC M i l i t a r y  P o l i c e  a r e  no t  suppl ied  with r a d i a c  
ins t ruments ,  they  should not  e n t e r  a r e a s  t h a t  a r e  pos ted  a s  Rad ia t ion  
Areas un le s s  Heal th Physics personnel  a r e  p r e s e n t .  

b .  M i l i t a r y  P o l i c e  should recognize  t h e  Radia t ion  Area and High 
.- Radia t ion  Area s i g n s  and know t h e  s i g n i f i c a n c e  of t h e  s i g n s .  

c .  They should know how t o  con tac t  Health Physics .  

d .  The p r i n c i p l e  r o l e  of t h e  M i l i t a r y  Po l i ce  i n  r a d i o l o g i c a l  emergen- 
c i e s  i s  t o  c o n t r o l  crowds and t r a f f i c .  - 

2. MILITARY POLICE RESPONSE TO DORF ALARMS, 

a. Remote r eadou t s  and alarms from the  Diamond Ordance Rad ia t ion  
- - 

F a c i l i t y  (DORF) a r e  i n s t a l l e d  i n  t h e  Fores t  Glen M i l i t a r y  P o l i c e  S t a t i o n .  
When any o f  t h e s e  alarms a r e  ac tua t ed ,  t h e  fo l lowing  procedures should be  
followed: 

\ 

(1) P re s s  r e s e t  bu t ton .  - , 
(2) If alarm r e s e t s ,  no t e  t h e  occurence and make no phone c a l l s . '  

(3)  If t h e  alarm cannot be r e s e t ,  de t e~ rn ine  which alarm i s  sounding 
and proceed a s  fo l lows  : I 

(a)  Radia t ion  Alarm. 

1 Notify Heal th  Physics i n  t h e  usua l  manner. - 
2 Not i fy  one o f  t h e  DORF o f f i c i a l s  l i s t e d  on t h e  DORF Emergency - . 

card: 

(b) F i r e  A lam.  

1 Notify t h e  F i r e  Department. - 
2 Notify Hea l th  Physics.  - 
3 Notify one DORF O f f i c i a l  from t he  DORF Emergency Card. - 
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4 Follow normal procedures  f o r  M i l i t a r y  P o l i c e  i n  event  of f i r e .  
Do not  e n t e r  o r  approach t h e  b u i l d i n g  without  t h e  approval  of  t h e  F i r e  
Department o r  Health Phys ics ,  both of whom w i l l  have r a d i a c  ins t ruments .  

c .  Burglar  Alarm. 
. ' 

1 I f ' t h e  Radia t ion  Alarm does no t  sound, fo l low normal M i l i t a r y  
po l i ce  procedures  f o r  bu rg la ry .  -. - i 

2 Not i fy  one DORF O f f i c i a l  from t h e  DORF Emergency Card. - 
3 DO NOT n o t i f y  Heal th Phys,ics un le s s  t h e  Radiat ion Alarm sounds. - 

r - 
[d) Overflow Alarm. 

4 L A  t 

1 Not i fy  one DORF O f f i c i a l  from t h e  DORF Emergency Card. - 
2 Make no o t h e r  n o t i f i c a t i o n s  un le s s  reques ted  t o  do so .  : - 
(e) Power F a i l u r e  Alarm. % 

" -k ' I .  

1 Not i fy  one DORF O f f i c i a l  from t h e  DORF Emergency Card. - 
2 Make no o t h e r  n o t i f i c a t i o n s  un le s s  reques ted  t o  do so .  - 
3 Stand by t h e  DORF g a t e  u n t i l  power i s  r e s t o r e d .  This  i s  t o  

provTde phys i ca l  s e c u r i t y - a n d  f i r e  watch s i n c e  t h e  alarm system w i l l  b e  
inoperable  . 

1 ,  - I . - 
4 If personnel  r e s t o r i n g  power d e t e c t  a  r a d i a t i o n h a z a r d  proceed 

as  iT a Radia t ion  Alarm had sounded (pa ra  2a(3) ( a )  above).  

3 .  MILITARY POLICE NOTIFICATION OF HEALTH PHYSICS. 
, " "- -. , *  - 

a .  During Duty Hours, c a l l  Ext .  5107/5104/5268 f o r  Heal th Physics  
Support , I 1 I S  

b. If Health Physics Support i s  requi red  a f t e r  Duty Hours, o r  
emergency c a l l s  a r e  r ece ived  on Ext.  5107, con tac t  one ind iv idua l  l i s t e d  
on t h e  Heal th Physics N o t i f i c a t i o n  Roster  and allow each telephone number 
reached t o  r i n g  t e n  (10) t imes b e f o r e  going on t o  t h e  next  i n d i v i d u a l .  
Senior  Personnel a r e  l i s t e d  i n  o r d e r  o f  t h e  c loseness  of t h e i r  r e s idence  
t o  WRAMC. I t  i s  d e s i r a b l e  t o  con tac t  i nd iv idua l s  a t  t h e  t op  of t h e  
l i s t ,  i f  p o s s i b l e .  
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APPENDIX 2 (INSTRUCTIONS TO DUTY OFFICERS) I 

t o  ANNEX X (HEALTH PHYSICS SUPPORT AFTER DUTY HOURS) 

1. Health Physics support  may be obtained a t  any time by c a l l i n g  Ext. 1 
5107 and request ing a Health Phys ic i s t .  

- 
2 .  Any matter  r e l a t i n g  t o  r a d i a t i o n  s a f e t y  OT a r ad io log ica l  emergency 
(e .g . ,  r a d i a t i o n  exposure, r e l e a s e  of r ad ioac t ive  mater ia l ,  f i r e  with r a -  

I 

d ioac t ive  ma te r i a l s  p resen t ,  s p i l l s ,  o r  r ad ioac t ive  contarnipation, e t c . )  
should b e  r e f e r r e d  t o  Health Physics f o r  appropr ia te  a c t i o n ,  

I - 

3 .  Incoming shipments of r ad ioac t ive  mater ia l  which a r r i v e  a f t e r  duty 
hours w i l l  be de l ive red  t o  t h e  Forest  Glen M i l i t a r y  Pol ice ,  who a r e  pro- 
vided proper s to rage  accommodations f o r  t h i s  ma te r i a l .  
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APPENDIX 3  (INSTRUCTIONS TO HEALTH PHYSICS PERSONNEL) 
t o  ANNEX X (HEALTH PHYSICS SUPPORT AFTER DUTY HOURS)' 

1, MAINTENANCE AND CALIBRATION OF EMERGENCY EQUIPMENT; 
f 

a .  The fo l lowing  Sec t ions  of  WRAMC Health Physics  w i l l  each main ta in  
a  cache of supp l i e s  anh  equipment t o  meet t h e  p o t e n t i a l  emergency needs 
i n  tRat  a r e a .  % -  

+ 1 - .<  < 3 

(1) DORF Heal th Physics  -Sec t ion .  , 
- 

(2)  WRAIR, AFIP, and MDW-Health Physics Sec t ion .  I >  

, I - ' : 
(3)  W M C  (Hospit  a l )  Heal th Physics Sec t ion .  

b .  An i n s p e c t i o n  of  each Emergency Cache w i l l  b e  conducted p e r i o d i -  
c a l l y  by t h e  r e s p o n s i b l e  Sec t ion .  Remedial a c t i o n  w i l l  b e  taken by t h e  
i n s p e c t o r  t o  c o r r e c t  any d e f i c i e n c i e s  noted. 

c. The Health Physics  Nuclear Instrument Repairmen have the  fol low- 
ing r e s p o n s i b i l i t i e s  : . 

(1) Quar te r ly  c a l i b r a t i o n  o f  a l l  po r t ab l e  r a d i a t i o n  survey i n s t r u -  
ments, t o  inc lude  t e s t i n g  and/or replacement of b a t t e r i e s ,  as  needed. 

f a ]  Semiannual c a l i b r a t i o n  of a l l  dosimeters c u r r e n t l y  i n  u s e  and/or 
s t o r e d  a s  emergency equipment (TB 750- 242-3) . 

(3) Performance o f  maintenance, a s  r equ i r ed ,  on a l l  Health Physics  i n -  
s t rumenta t ion .  

(4) Maintenance o f  o r d e r l y  records  t o  i n d i c a t e  t h a t  t h e  above r equ i r e -  
ments have been met,  

2 .  EMERGENCY NOTIFICATION AFTER DUTY HOURS. The M i l i t a r y  Po l i ce  a t  For- 
e s t  Glen monitor Ext, 5107 a f t e r  duty hours.  They a r e  provided w i t h  a  
Heal th Physics N o t i f i c a r i o n  Roster  f o r  t h e  purpose of  secur ing  Heal th  
Physics support upon r eques t  from any ind iv idua l .  They a r e  i n s t r u c t e d  
t o  n o t i f y  one i n d i v i d u a l  from t h e  Ros ter ,  The i n d i v i d u a l  r e c e i v i n g  t h e  
c a l l  s h a l l :  

a. Evaluate t h e  r e q u e s t .  

b.  Di rec t  any a c t i o n  which must be tsken p r i o r  t o  h i s  a r r i v a l .  

c .  Report promptly t o  WRAMC, secure  needed emergency equipment, and 



WR 40-10 15 June 1973 

r e p o r t  t o  t h e  scene.  

d .  Take such a c t i o n s  as  a r e  necessary .  

e .  C a l l  i n ,  o r  have t h e  M i l i t a r y  Pol ice  c a l l  i n ,  a d d i t i o n a l  person- 
n e l ,  i f  necessary.  

I I / "  

f .  Notify an o f f i c e r  of  t h e  Health Physics Of f i ce  o f  s e r i o u s  prob-- 
lems, ex tens ive  contaminat ion,  overexposures,  r e l e a s e s  of r a d i o a c t i v e  
m a t e r i a l ,  e t c .  

I 

g. Maintain an informal  log of events .  

h .  Prepare a w r i t t e n  r e p o r t  of t h e  i n c i d e n t .  r 

< .  

3 .  EMERGENCY SITUATIONS. I n  emergency s i t u a t i o n s ,  t h e  Heal th Physics 
O f f i c e r  may summon a l l  m i l i t a r y  members of Heal th Physics t o  r e p o r t  t o  
duty. Each member s h a l l  r e p o r t  promptly t o  Building 188, Fo res t  Glen 
Sec t ion ,  un less  i n s t r u c t e d  otherwise.  He w i l l  p u t  on a yellow Heal th 
Physics work coa t  o r  coveral ls t .so t h a t  he may be r e a d i l y  i d e n t i f i e d  a t  
t h e  acc iden t  a r ea .  He w i l l  wear h i s  f i l m  badges. and one1 each 0-200 mR, 
0-50 R and 0-600 R dosimeter .  He w i l l  equip himself  with an appropr i a t e  
survey instrument  and a p r o t e c t i v e  mask o r  s e l f - con ta ined  b rea th ing  ap- 
p a r a t u s  f o r  h i s  pe r sona l  u se .  , .  - 

a.. - 
4. The Health Physics  O f f i c e r  a t  t h e  scene of t h e  emergency w i l l  desig-  
n a t e  personnel  t o  i n s u r e  thak f i l m  badges 'and o t h e r  app ropr i a t e -pe r sonne l  
dosimetry a r e  d i s t r i b u t e d  t o  t hose  ind iv idua l s  r e q u i r i n g  them. He w i l l  
a l s o  i n s u r e  t h a t  l ogs  a r e  maintained i n d i c a t i n g  t o  whom t h e  dos imeter  was 
i s sued  (e .g. ,  f i lm  packet  number and/or dosimeter  s e r i a l  number), and t h e  
amount of  exposure r ece ived  by ind iv idua l s  wearing d o s i m e t e ~ s .  

5. Heal th Physics personnel  w i l l  monitor emergency personnel  and advise 
them concerning r a d i a t i o n  hazards ,  b u t  they s h a l l  no t  a u t h o r i z e  exposures.  
Such au tho r i za t ion  is  a Command r e s p o n s i b i l i t y .  
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APPENDIX 4 (INSTRUCTIONS TO PRINCIPAL USERS) 
t o  ANNEX X (HEALTH PHYSICS SUPPORT AFTER DUTY HOURS) 

1. To minimize t h e  p o s s i b i l i t y  and s e v e r i t y  of r a d i o l o g i c a l  emergencies, 
t h e  fol lowing measures a r e  s t rong ly  recommended. 

a .  A t  t h e  end of t h e  day, t h e  equipment o r  ma te r i a l  should be secured 
i n  o r d e r ,  t o  p r o t e c t  j a n i t o r i a l ,  s e c u r i t y  and' o the r  personnel  from inadver- 
t e n t  exposure. 

b .  A l l  p o t e n t i a l l y  hazardous sources of r a d i a t i o n  should be  l abe led  
with cau t ion  s igns .  

c. Auxil iary equipment t h a t  may be contaminated, such a s  s i n k s ,  fume 
hoods, o r  working s u r f a c e s ,  should be posted with the  appropr i a t e  s i g n .  

d. Areas i n  which t h e r e  i s  a r a d i a t i o n  f i e l d  should be pos ted  appro- 
p r i a t e l y .  

I 

e. Caution s igns  should be r equ i red  when condit ions a r e  such t h a t  a - 

person should not  h a b i t u a l l y  occupy t h e  area .  

f .  If t h e  r a d i a t i o n  l e v e l  is so" high t h a t  a worker should n o t  remain I 
i n  t h e  a r e a  f o r  more than  one (1) hour, very s t r i c t  c o n t r o l s  should be 
e s t a b l i s h e d .  - 

g. :.A secur2ty,-  f i r e  and s a f e t y  check should be performed i n  each a r e a  
i n  which r ad ioac t ive  ma te r i a l -  i s  used o r  s to red  as  a ' r o u t i n e  m a t t e r  a t  t h e  
c l o s e  of  e * ' 

1 .  r - "  

' t  

h.  Radiation sources..should be s t o r e d  i n  such a manner t h a t  emergen- 
cy o r  r e p a i r  personnel would not  r e c e i v e  a s i g n i f i c a n t  exposure under con- 
d i t i o n s .  s h o r t  of d i s a s t e r .  

" * 

2 .  Health Physics suppor t  a f t e r  duty hours may be ~ b t a i n e d  a t  any time by 
c a l l i n g  Ext. 5107 and reques t ing  a Health Phys ic i s t .  

3 .  Radiological  emergencies are  t o  be managed i n  accordance with ANNEX W 
t o  t h e s e  Regulations. 
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ADDITIONAL DOCUMENTS FOR RADIATION ' PROTECTION PROGRAM 

1: Health Physics Memo No. 2, Bioassay Program 

2. USAMRIID Memo No. 40-11, Health Physics Regulations - 

3. Health Physics Memo No. 9, Laboratory Facilities 

4. Health Physics SOP No, 1-6, ~ e k  Testing and Inventory 
of Sealed Sources I 

\ - 
5. Health Physics SOP No. 1-7, Ventilation in Radiation 

Controlled Areas I . A ,  
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. . biIEMO 2 , , , , , . . .RIOASSAY PROGR.4.iI. 14 .May 1974 

I .  ITIRPOSE. To e s t a b l i s h  procedures  f o r  b ioas say  measurements t h a t  a r e  
necessary  o r  d e s i r a b l e  t o  a i d  i n  determining t h e  ex t en t  of an i n d i v i d u a 1 7 s  
exposure t o  concen:rations of  r a d i o a c t i v e  m a t e r i a l .  

2.  GENER.41,. All mocicls, equa-cions, assu~npt ions  and requircments  f o r  i n -  
t c r n n l  d o s i ~ ~ l c t r y  a r c  J c r i v c d  from those  concepts ou t1  incd i n  1CI:I' puh 1 i ca- 

-- 
t ior ls  2 ,  0 ,  9,  10, 10A, and 1 2 .  

5. PROC1;DURI:S. 

a. I t  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  P r i n c i p a l  User t o  n o t i f y  I leal th  
Physics  p r i o r  t o  t h e  beginning of  any opera-tion t h a t  w i l l  u r i l i z e ,  a t  any .- 

one t ime,  non-contained q u a n t i ~ i e s  of  r a d i o a c t i v e  m a t e r i a l  g r e a t e r  than 
t h e  o p e r a t i o n a l  l e v e l  i n d i c a t e d  i n  Table 1. 
\ - 

b. The proposed ope ra t ion  w i l l  be  reviewed t o  determine t h e  probable  
e x t e n t  of  i n d i v i d u a l  exposure and t h e  b ioassay  measurements r e q u i r e d .  

c.  Scheduling o f  b ioassay  measurements w i l l  u sua l ly  be made a s  i n d i -  
ca t ed  i n  Table 1. I f  t h e  chemical form of an i s o t o p e  i s  no t  r e a d i l y  de t ec t -  
a b l e  i n  t h e  type  of measurement i n d i c a t e d ,  o t h e r  app ropr i a t e  methods w i l l  be 
employed. 

4. REPORTS AND INVESTIGATIONS. 

a.  An i n q u i r y  w i l l  be  made of any p o s i t i v e  r e s u l t s  of b ioas say  mea- I 

surements and where p o s s i b l e  recommendations w i l l  be  made t o  r educe  expo- 
su re .  

b. An i n v e s t i g a t i o n  w i l l  b e  performed and submitted t o  t h e  WRAMC Sub- 
committee f o r  Medical Evaluat ion of  Radiat ion Workers whenever cont inued I 

ope ra t ions  have o r  would cause an indivudual  u s e r  t o  exceed one- ten th  of 
t h e  Maximum Permissable  Body Burden. The r e p o r t  w i l l  inc lude  a l l  p e r t i n e n t  
in format ion  concerning-the p a r t i c u l a r  opera t ion :  confirmation of  a n a l y s i s ,  
time and na tu re  of in-cake (s-) ,---chemical form of  i s o t o p e  ( s )  dosage c a l c u l a -  
t i o n s  i f  r equ i r ed ,  and a c t i o n  t aken  o r  recommendations. 

5. NON-ROUTINE OPERATIONS. Other  monitoring procedures  w i l l  be  i n s t i t u -  
, t e d  when d e s i r a b l e  o r  necessary  i n  circumstances such a s :  

a.  The conduct o f  non-rout ine opera t ions  wi th  a  known o r  suspec ted  
high hazard.  The P r i n c i p a l  User should con tac t  t h e  Health Phys ics  Of f i ce  - 
i f  t h e r e  i s  any doubt concerning t h e  hazards of a  planned ope ra t ion .  - 



b.  '4 known a c c i d e ~ ~ t .  - 

c .  C o n f i ~ m a t i o n  of i n t e r n a l  co-iltamination. 

d .  Repeated f i n d i n g s  of spreadable  r a d i o a c t i v e  contaminat ion i n  
l d ~ o r a t o r i e s .  

1' I n c l  
Table 1 .. 

- .  
LTC, MSC 

--- - - -  - Health Physics O f f i c e r  
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i 
OPER\TIOY:\L LEVEL TYPE OF ~ I E A S U R E ~ E N T  F R ~ : ~ U T . N C Y  OF FIE:.ASIJREI\IENT 

I:;C7'LoPI: - - - "  .--.--- ---- Ci;iC i) -- -.- , . - -  - - 

11- 3 100 Urine, 24 hour saniple IVeekly ,and completion of <s tudy 

Na-22 1 Urine, 24 hour scmple Flonthly and co~nple t i o n  of s tudy  

P-32 10 Urine, 24 hour sample blontllly ancl completion of s tudy  

5-35 10 Urine, 24 hour sa111ple Flonthly and completion of s tudy  

C1-36 10 Urine, 24 hour sanple  blontllly and cn,npletion of s tudy  " 

Ca-45 1 Urine, 24 hour sample blonthly and completion of s tudy  
; 

1' e  -. 5 9 10 \illole body count Every s i x  ~ , , on ths  
Blood count ' Flonthly 

Co-60 1 Urine, 24 hour sample bfonthly and completion of s tudy  

211,- 6 5 10 Urine, 24 hour s,ample blonth ly and co~nple t ion  of? s tudy  

lib-- S 6 10 i Urine, 24 hour sample Semi-ri eekly and completion of s tudy 
I 

ST-90 i Urine, 24 hour sample blonthly and completion of s tudy  

Tc-99 1 "' 
I Thyroid count ' F l o n t h l y o r u p o n a n y  suspected 

i n j e c t i o n  

[ -  125 5 Thyroid count blonth l y  
, 

1 1 - 13  1 Thyroid count Flonth l y  

Urine, 24 hour sample Ffontllly and co~nplet  ion  of s t u d y  
\ 'hole  body count Every s i x  months 
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. . . . .  . . . . -  . An5.m.l Lssessrriel~t D iv i s i o i l  s e r v e s ,  3s *'t11ek altci-ii.;te!'., .. 
. . , . 

, . . . 
-. . . . . .  - 

-- 
2. Tllis  change' sheet ,shou%d be tiled i n  f r o n t -  ,of the p u b l i c a t i o n ;  

; FOR THE COl-%\bINDEII: 

T 

DISTRIXUTTGN 
C 
I'LU S - - - 
1 - C ,  1Ical.th l 'hysics,  WR!ibfC - - -  

3 ,  
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1. PURPOSE. . . .  

, , 

To e s t a b l i s h  p o l i c y  end p r o c e d u r e  f o r  r z d i o i s p t o p e  utilizztion , 
a t  USPXRIID. ' T h i s  menorandu? suppi-ements Wal ter  Reed XLTY > ~ e d i c a l .  
C e n t e r  ( T J l W C )  R e g u l a t i o n  40-10 (hX 40-1.0) d a t e d  15 Jinx 1.373 

. . 
g o v e r n i c g  th.e r a d i o l o g i c a l .  s a f e r y - p r o g r a m f p r  t h e  use of x a t e r i a l ,  

.. . o r  equipment t h a t  p roduces  i o n i z i n g  r a d i a - t i o n .  USA.I*iRIID 
u t i l i z e  r a d i o i s o t o p e s ' - i n  accordance  with NXA.MC Autho-r izat io l l  a506A. 
and T T X  440-10 as implem&nted by t h i s  nemorandvin. 

a .  P r i n c i p a l  U s e r  - S c i e r i t i f i c  Advisor ,  USPXRIID, 
I 

(1 )  The s i n g l e  s e n i o r  i n d i v i d u a l  a t  US-.!'XIID who s e r v s s  as the 
P r i n c i p a l  User o f  isotopes-for the e n t i r e  I n s t i t u t e  i n  accordance  w L t h  
WWIMC A u t h o r i z a t i o n  Nuxber 506A. 

(2)  The r e s p o n s i b l e  i n d i v i d u a l  who i n s u r e s  t h a t  i iLvenrory  q u a n t i t i e s  
of each  i s o t o p e  a v a i l a b l e '  a t  USAYR'iID do no t  excced a u t h o r i z e d  rr.a>:lilurn 
liinits (hpyendix A ) .  

*This  memorzndml s u p e r s e d e s  memo rand^?^ 40-11 d a t e d  1 4  A p r i l  1972.  



-. c , . i iea i th  P F ~ r s l = s  Tcc'ii~~<cL:-~;, US_i:$RITD 
_-_I 

. - . . 
mc ;-Llifii~i2B(B) -1.. &-s<~cL.< t u '  ~3:;: si--ics Di.qFsLon, --n d a l l L . Z I I D ,  ; - -- ...-- . - -  . .., 

5.Jho' -.re s p e c l z ~ i y  .crz$ned u&c\r 21:s ' l . % ~ ~ t i ~  3 ~ 2 1 t h  phys<cs  o f f i c e r ,  2nd T , T ~ ~ O  
. . Se;-ve at - - - -7--c ~ ! b ~ - ~ p i k i i ~  2s me f-dzl-ri--2. - Y - - - - F  --9Lcsen',--tFve ( s )  of the \:?&A~Y?: E e z i t h  

phvsi 'cs  O f f  -icer, . . - -1 . . 

d. US,9mIID I=o.iGoe Co~i;niQtee M.zz:aers. 
. . 

. . . . 

,-- ~ n e  1 S c i e n t i f i c  AdvLsor s e r v e s  as t h e  Chairnax,  I s o t o p e  C o i m i i t t ~ e ,  
and a d v i s e s  the Co~s~~en$e;r~, US')J{KIID, on 211. m a t t e r s  per-ai~ing t o  
i - . ? - .  J l e  cse or r ~ c ~ o i s o t o p e s  i n  r e s e a r c h  s t u d i e s  conducted a t  t h i s  I n s t i t u t e .  

. . 
The Radio log ic r? l  S c f e r y  G f f i c e y  s e r v e s  a s  t h e  r e c o r d i n g  s e c r e t a r y ;  o t h e r  
mez-hers are d z s i g n s t s d  b p . o f f i c i s l  o r d e r s  a n d . i n c l u d e  a t  l e a s t  o n e .  I . 

, . 
, , 

r e p r e u e n c e t  i v e  o f ,  eech .  USPXRILD r e s e z r c h  division. 
. : . . 

. . . . 
, . e .  D i v i s i o n  Chier 's ,  .USPXRIID i , 

q ~ \ e p o r t . , t o  z f i e , ~ ~ i n & i p a l  User t h e i r  c & k a t i o n s  'of  c a n d i d a t e s  f o r  
. . 

des ignz tFon  a s  i s o t o p e  co-use rs ,  t r a h e e s ,  o r  t e c h n i c i a n s .  D i s p o s i t i o n  
Form 2496.  is  used ' f o r  t h i s  purpose .  ' Such noginatYo:ls z r e  processed 
f o r  a p p r o v a l  i n '  a c c o r d a n c e  w i t h ' z h e  p rov i s i ' ons  o f  WR.4G-10 . 

f . C h i e f ,  l.Zedical . ~ ~ v i s i b n ,  USk%iIID. 

P r o v i d e s  i m n e d i a r ~  l o c a l  rnaI ic&l  s u p p o r t  a s  r e q u i r e d  i n  Annex 
49-10. 

Ind iv idua l  r e s e z r c h  i n v e s r l g a c o r s  w h o ' r e q u i r e  i s o t o p c s  f o r  
conducting theLr  r e s e a r c h  s t u d i e s .  

3. LICEPJSES . 
. . . . . . 

; J L u V ~ S I O ~ S  ' a .  I s o t o p e  utp1i:z;ition.. a t  US>>fRIID i s  conducted .under  t h e '  -'-- 
of ~ ~ ~ - ~ ~ r  .r&w, s Atomic E ~ . c & r - g ~ C ' o x m i s s i o n  (AEC) ' Elproduc t  i f a t e r i a l  L i c e r ~ s e  

Numlaer, 08-01738-03, and i s  s p e c i f i c a l l y  approved by tl-12 F!T?Q,i:C Radlof  s-o-;~p.e. 
C o ~ ~ ~ ~ i t t e e  A u t h o r i z a t i o n  :guzber 5068 ( f o r  -.on-h.~man, u s e )  w h i c h  i s  updated 
.- - . . c=~ir ,ual ly .  . . 



P h ~ ~ s i c s  T'chsici-ir (s j  i n .  accordance wi th-  e s t ak i i s i l ed  ~.F&PJ:C . .procedures - - - - !..- 

~ ~ f ~ ' ~ ~ . G $ ~ i ~ - ! o n ,  p o r t  D E E ~ ~ &  ~ . = u ~ l . ~ t i ~ ~ ~ ,  - ~ 3 .  2nd zSkwiI{IID Sa fe ty  
Memo- L GL.~CIII .-.4 No. 385-3 .  

. . . . 
.- . . b. Dis2osa l ' o f  r-diohctive w a s t e . b y  co-users:  Se? a ~ ~ e n a r x e s 3  - A 3rd C .  

c .  Isotclpe 'i.7as.i-e i s  n o r n e l l y  t r a n s f e r r e d  frain 'USSPIRIZI! - co l l ec f  ion  
a r e a s  oh :schedui&d deys by t h e  E e a l t h  PhysLcs T~ichnic ian ; .  however, . - . .  . 

. addi t iona l .  o r  s p e c f a l  2 i s p o s a i  p r p ~ i & ~ ? s  &re  re fe r red ,  t o  the  Xeal th  
Phys ics  Techniqisn vhenevey they  a r i s e .  

. . 
. . - .  

d. Co-users are respoca ib le -  f6i; p ~ o v i d i n g  t h ~  Eee i th  Phys ics  
Techni r~ ian  an a c c u r a t e .  e s t i m a t e :  of "Lie amc-unt of r z d i o & ~ t i - v e  m a t z r i a l .  
by type  in .e$ch  was te  con ta ine r .  The. I-fealth Phys ics '  T s c h n i c i a n o u s t  
,.;epcti-t t h i s  informatior i  ' t o  the Chief of t h e  Sa fe ty  Div is ion ,  For.t 
D e t r i c k  a t  t h e  t i m e  waste c o n t z i n e y s . a r g  tZansfer red  t o  h i m . f o r  d i s p o s a l .  
. . 

. . . -. 

e .  Animal c a r c a s s . w a s t e  is .  kepr  separa5e f r o m  a l i  ocher t ypes .  
... . . . 

6.  PROCEDUZE FOR REMOVPPL OF ?SSDIOSCTIVE CARCASSES F??OiK LNFECTIOUS SUITES.  

See Appendix C. 

7. ?71?33 DE3i-iKI'i.fENT .RESPUNSIETLITIZS. 

The p r ~ c e d u r e s  s p e c i f i ~ d  i n  WJXC Reg. 40-10, .4nnax V ,  Seeich Physics 
Aspec ts  of F i r e  F ' i g h t b g ,  ap?ly t o  ;he Forrr De t r i ck  F i r e  Departlrient. - 
In  case  of f i r e ,  . a d d i t i o n a l  n o t i f i c a t i o z l  must b e  given t o  t h e  USJ.FRIID- - 
H e a l ~ h  Physics Technician o r  P r i n c i p d l  User. 

3 
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. . .  
4 2 -  

(Potassium) 5GmC;' 

(Iron) . 
{ ~ e r r o u s )  



- - - - ---- - - -- - -- - -.-.-~ - - -- - -  -. .- ---? -- - - 
7- 

APPENDIX B 
I 

I I - - 
I 

- I 

SUBJECT: Dispcsa l  of Radioac t ive  Waste by Co-User. 
.?, ". .,7W&*V<. "'C an- , .@+"d2:m:-$\b':% ";-+< "tSX .+-- s q 2  - - .. 

1. Radioac t ive  waste  w i l l  no t  be  d isposed  of through o t h e r  than  a n  - 
approved means; a l l  i s o t o p e s  acqui red  by co-workers must be accounted 
f o r  -- i n  t o t o ,  and a l l  was te  d i s p o s a l  must be accomplished i n  coo rd ina t ion  
wi th  t h e  U S m I I D  Heal th  Physics  T e c h n i c i a n ( ~ ) .  Discarding r a d i o a c t i v e  
m a t e r i a l s  i n  s i n k s  i s  n o t  an approved d i s p o s a l  method f o r  isotope-  co-users.  

2 .  The i s o t o p e  co-user w i l l  p rovide  t h e  USAMRIID Heal th Physics  ---.-- 
T e c h n i c i a n s ( ~ ) ,  a  complete r eco rd ing  of t h e  i s o t o p e  con ten t s  of each  . % 

r a d i o a c t i v e  waste d i spos i t i on ,  The fo l lowing  informat ion  w i l l  be  --. i 
-Y 

inc luded  on t h e  t a g  a t t a c h e d  t o  each  bag of s o l i d  waste.  
- 

a .  The name of t h e  co-user ^ r e s p o n s i b l e  f o r  t h e  i s o t o p e ( s )  b e i n g  used. 
This  i s  t h e  person charged f o r  t h e  i s o t o p e ( s )  i n  t h e  h e a l t h  phy's'ics records .  

- 
b. The i s o t o p e ( s )  contafned i n  t h e  waste d ispos i t ion . '  . . . _ 

1 

c.  An e s t ima te  of t h e  t o t a l  a c t i v i t y  f o r  each i so tope  con ta ined  .- 

i n  t h e  package of waste .  This  e s t i m a t e  must be  i n  m i l l i c u r i e s  o r . i n  
microcur ies ;  DPM o r '  CPM ' w i l l  no t  b e  -acceptab le .  

' >  
- - 

d.  The d a t e  of t h e  e n t r y .  , 
I 

e .  The type  of was te ,  as expla ined  i n  item.5 below. 

3 .  The Heal th Physics  Technicians w i l l  p ick  up t h e  waste  from t h e  i n d i v i d u a l  
l a b o r a t o r i e s .  The times of  p ick  up w i l l  be coordinated wi th  each i n v e s t i g a t o r .  

4.  Except f o r  t h e  packaging of r a d i o a c t i v e  ca rcas ses ,  only magenta 
co lored  p l a s t i c  b a g s ' w i l l  be used fo r ' packag ing  r a d i o a c t i v e  waste .  
These bags should be  s e a l e d  a t  t h e  top  and p rope r ly  l abe l ed . '  I f  t h e r e  
i s  danger of t h e  bag t e a r i n g  o r  be ing  damaged by t h e  contents ,  
m u l t i p l e  bags should b e  u s e d . .  

, 
5. Radioac t ive  waste  must -be packaged by t h e  co-user accordingt  t o  t h e  
fo l lowing  c l a s s i f i c a t i o n  and given t o  t h e  Heal th Physics  Technician(s) ' .  

a .  Burnable s o l i d  waste:  Waste products  ' including paper,  p l a s t i c ,  
rubber ,  and o the r  s o l i d  burnable  m a t e r i a l s .  ' 

1 .  

b. Non-burnable s o l i d '  waste  : Glass and meta l  waste.  
1 

c. Bulk l i q u i d  waste:  Liquids i n  l a r g e  d u a n t i t i e s .  Keep i s o t o p e s  
separa ted  a s  much a s  poss ib l e .  

d. Flammable-liquid waste : T h i s  cons is t ;  o f  s ' c i n t i l l a t i o n  v i a l s  --- -.. which con ta in  flammable sclnt- i l la t - ion f l u i d .  . Tes t  tubes  o r  v ia l s  from 
gamma counters  may be p laced  i n  non-burnable s o l i d  waste un le s s  t h e y  

- con ta in  flammable l i q u i d s .  
i - 

e .  Animal ca rcas ses :  This  ca tegory  inc ludes  serum o r  t i s s u e s  which 
would decay i f  kept  unfrozen. 

' I 

I 

: 
I 
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APPENDIX C 

SUBJECT: Procedure f o r  Removal of Radioact ive Carcasses  from I n f e c t i o u s  
S u i t e s  

1. Carcasses  of an  i n d i v i d u a l  monkey o r  groups of smal l  animals a r e  
placed i n  20" x 30" C h i e f t a i n  n'ylon bags (an ~ m e r i c a n  I lo sp i t a l  Supply 
-product)'. The bag i s  sea l ed  by t i g h t l y  r o l l i n g  t h e  open end and apply ing  -_ 
au toc l ave  tape .  Only t h i s  s p e c i f i c  t ype  of nylon bag should be  used t o  
prevent  bag d e s t r u c t i o n  by au toc l ave  h e a t .  This  nylon bag i s  p laced  i n  : 
a waterproof paper  bag (Stock No. 8105-001-3245) and then  placed i n  a 
h a t  box. The box i s  marked "Radioact ive Waste" i n  p e n c i l ,  and t h e  con ten t s  
of t h e  box i d e n t i f i e d  as o u t l i n e d  i n  Appendix B. - 

2. Mul t ip l e  monkey c a r c a s s e s  may be  removed s imultaneously by an  
--,- - a l t e r n a t i v e  method. Monkey c a r c a s s e s  may b e  placed i n  a .55-ga l lon  b a r r e l  

and permi t ted  t o  a c c u m u l a t e ' u n t i l  t h e  b a r r e l  i s  2/3 f u l l .  Wood shavings must - - 
be added p e r i o d i c a l l y  t o  absorb mois ture  dur ing  au toc lav ing .  The b a r r e l  

.- 

must be  l a b e l e d  a s  con ta in ing  r a d i o a c t i v e  waste.  The monkey number, d a t e ,  
and amount of r a d i a t i o n  given t o  each i s  en te red  on a card  on t h e  b a r r e l  
l i d ;  t h e  b a r r e l  is then  kep t  i n  t h e  walk-in coo le r  u n t i l  ready t o  be 
au toc laved .  

- 
.- 

I 

I 3 .  The box o r  b a r r e l  i s  placed i n  t h e  ex i t -au toc lave  of t h e  s u i t e  wi th  
i t s  l i d  o f f  and au toc laved  on "dry" cyc le .  A one hour s t e r i l i z i n g  t ime 
i s  used. 

4 .  The Heal th  Phys ics  Technic ian(s )  should b e  n o t i f i e d  bo th  24 hours  
- 

p r i o r  t o  t h e  t ime t h a t  was te  i s  passed th rough . the  au toc l ave  and a t  t h e  
time i t  i s  t o  b e  picked up. . - 

5 .  A t  t h e  t ime of p i c k  up, t h e  Heal th  Physics  Technician w i l l  s e a l  and 
proper ly  r e l a b e l  t h e  c o n t a i n e r  a s  r a d i o a c t i v e  and check t o  i n s u r e  t h a t  
t h e  complete d e s c r i p t i o n  of r a d i o a c t i v e  m a t e r i a l  w i t h i n  t h e  con ta ine r  
is  l i s t e d  on i t s  l i d . '  C 

6.  I n  t h e  event  t h a t  t h e  Heal th Phys ics  Technician i s  no t  immediately 
a v a i l a b l e  t o  remove t h e  s t e r i l i z e d  con ta ine r ,  it w i l l  be r e t a i n e d  w i t h i n  
t h e  s u i t e ,  s t o r e d  i n  t h e  co ld  room, and s t e p s  3 ,  4 and 5 above w i l l  be  
repea ted .  1 .  1 

I 
1 .  

! 

D 
I 
I 
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APPENDIX D I 

SUBJECT: USAMRIID Procedures  f o r  Ordering Radioac t ive  Mate r i a l s  
I 

1. O r z e r i n ~ .  I 
! 

a. A r eques t  f o r  purchase of r ad io i so topes  w i l l  be  submit ted by 
I 

co-user t o  t h e  s e c r e t a r y  of t h e  Phys i ca l  Sc iences  Div is ion  who w i l l  
p r e p a r e  f i v e  cop ie s  of Request f o r  I s sue  o r  Turn-in (DA 3161) f o r  each 
request f o r r a d i o a c t i v e  n a t e r i a l s .  Each r eques t  must be  c l ea red  through i 
rhe a l t e r n a t e  p r i n c i p l e  user  and t he  S c i e n t i f i c  Advisor.  I n  t h e  

I 
I 

absence of che S c i e n t i f i c  Advisor,  t h e  next  s e n i o r  member of t h e  U S A M R I I D  
I so tope  Conunittee may s i g n  t h e  r e q u e s t .  The r e q u e s t  w i l l  then  b e  
forwarded t o  t h e  Medical Supply Off ice .  Eefore t h e  o rde r  is  p l aced ,  I 

t h e  approval  of Hea l th  Physics  i s  obtained t o  a s s u r e  compliance w i t h  
l i c e n s e .  I 

b. D i s t r i b u t i o n  of DA 3161 i s  a s  fol lows:  
- 

(1) O r i g i n a l  and 1 copy - r e t a i n e d  by Medical Supply O f f i c e r .  
A b 

(2) 1 copy - t o  Heal th Phys ics  O f f i c e r ,  (WRAMC). - - 

(3)  1 copy - t o  Heal th Phys ics  ~ e c h n i c i a n ,  (USAMRIID) ' 

(4) 1 copy - t o  Phys ica l  Sc iences  Div is ion .  
- - 

2. Charge Account SouEces f o r  r a d i o a c t i v e -  m a t e r i a l ~ a r e  a s  fo l lows  : - 

b 

a .  Abbott Labora to r i e s .  

b. ~mersham/Sear le .  I 

c. Cambridge Nuclear ~ o r ~ o r a t i o n .  

d C i i y t i ~  N i 1 ~ 1  e a r  C, 

e.  International Chemical & Nuclear Corporat ion.  
. . .. -.. . \ - .  - 

f .  Mall inckrodt /Nuclear  Corpora t ion?  . . - .. _ . 



3 .  Requests c o s t i n g  r e s s  than  $250.00: 
i 

a .  Requests c o s t i n g  l e s s  than  $250.00 w i l l  b e  ordered  by t h e  Blznket - - -  
Purchase Agreement (EPA) Ordering Of f i ce r ,  USAMRIID, provided t h e  requeszed - 
source i s  on Charge Account and approval  is  obta ined  throaghhHe2lth Physics  
Technician and t h e  BPA Ordering O f f i c e r ,  USAMRIID. Approval w i l l  normally 
be  granted when t h e  r e q u e s t s  a r e  w i th in  t h e  al lowances set f o r t h  by t h e  
AEC License Number and U S M I I D  maximum au tho r i zed  inventory ,  quan t i t y .  

b.. Three weeks should be  allowed f o r  d e l i v e r y  of m a t e r i a l s  form t h e  
time t h e  r eques t  i s  i n i t i a t e d .  Del ivery time is cont ingent  upon a v a i l a b i l i t y  
of i t em(s)  a t  t h e  r eques t ed  source. '  . - 

- 

o s t i n g  $250.00 o r  more: 

ts i n  excess  of $250.00 must b e  forwarded t o  t h e  Medical 
-Supply Off i c e ,  USAMRIID, ' f o r  process ing  through Finance & Accounting, 
L o g i s t i c s  Div is ion ,  and M a t e r i a l  Branch, WRAMC. 

b. Four weeks should be  allowed f o r  d e l i v e r y  of m a t e r i a l s  fzom t h e  - 
t ime t h e  r e q u e s t  i s  i n i t i a t e d .  Del ivery t i m e  i s  con t ingen t  upon . - 
a v a i l a b i l i t y  of i t em(s )  a t  t h e b  requested- source .  . - - - 

5. Receipt  of Radioac t ive  Mate r i a l .  

a. During normal duty  hours :  ' 

Upon r e c e i p t  of r a d i o a c t i v e  m a t e r i a l  by personnel  of t h e  Medical 
Supply Of f i ce ,  a c a l l  w i l l  be placed t o  t h e  Hea l th  Phys ics  Technician,  
USAMRIID, n o t i f y i n g  him of t h e  r e c e i p t .  The Heal th  Phys ics  Technician,  
N C O I C ,  o r  a s s i s t a n t  NCOIC,  Phys i ca l  Sciences 'Div is ion  w i l l  p i c k  up  t h e  
shipment a t  t h e  Medical Supply Of f i ce  and v e r i f y  t h e  o r d e r  and record  
i t s  r e c e i p t  i n  t h e  Heal th  Phys ics  Log Book. 

I 

b. A f t e r  normal: du ty  hours  : 

(1) If rece ived  on p o s t  a f t e r  normal duty  hours ,  r a d i o a c t i v e  i so topes  
w i l l  be d e l i v e r e d  t o  t h e  CQ (Phase 1 ) ~ b y  t h e  P o s t  T ranspor t a t ion  Of f i ce r  o r  
o t h e r  d e l i v e r y  agen t .  

(2) The CQ w i l l  i n s p e c t  t h e  package and s i g n  r e c e i p t s  i f  r equ i r ed .  
Damage t o  any. c o n t a i n e r s  must b e  f u l l y  documented. 

(3) The CQ w i l l  then  read  t h e  s to rage  i n s t r u c t i o n s  on t h e  con ta ine r .  
If r e f r i g e r a t i o n  is  r e q u i r e d  t h e  con ta ine r  w i l l  be  i n  t h e  
r e f r i g e r a t o r  l oca t ed  i n  room 883. I f  r e f r i g e r a t i o n  is n o t  r e q u i r e d ,  
t h e  con ta ine r  w i l l  b e  placed on t h e  workbench i n  room 883. 

'I 



( 4 )  Receipt  and dgspos l t i on  of a l l  r a d i o a c t i v e  m a t e r i a l  w i l l  be noted 
i n  t h e  C Q  r e p o r t .  I f  a d d i t i o n a l  in format ion  o r  a s s i s t a n c e  i s  r equ i r ed  t h e  
CQ w i l l  consu l t  emergency procedures  on f i l e .  

1 - - - 
6 .  Act ions  t o  be Taken a f t e r  Rece ip t :  = - -  

a .  Correc t  shipment: 

If  t h e  shipment i s  c o r r e c t ,  t h e  packink l i s t  and/br  i nvo ice  w i l l  
, be forwarded t o  t h e  BPA Ordering O f f i c e r ,  USAMRIID. The purchase 

r e q u i s i t i o n  w i l l  then  be s e n t  t o  the ,  NCOIC,  Phys ica l  Sciences D iv i s ion ,  
o r  h i s  a s s r s t a n t ,  f o r  s i g n a t u r e .  The Heal th Physi.cs Technician,  USAMRIID 
w i l l  then  n o t i f y  t h e  Heal th Physics  O f f i c e r ,  WRAMC, of t h e  comple ted~ 

- 

a c t i o n  .' 
b. " ~ n c o r r e c t  shipment : 

I f  t h e  shipment i s  i n c o r r e c t ,  t h e  i n d i v i d u a l  checking t h e  shipment .- 

should c o n t a c t  t h e  BPA Ordering O f f i c e r ,  USAMRIID, who w i l l  i n  t u r n  
n o t i f y  t h e  Healt'ri Phys ics  Of f i ce r ,  W C ,  of t h e  discrepancy.  No a c t i o n  
w i l l  be  taken  on t h e  shipment u n t i l  s p e c i f i c  i n s t r u c t i o n s  have been - 

- - ' rece ived  from t h e  Heal th  Physics  O f f i c e r ,  WRAMC. I f  t h e  shipment i s  t o  - 
-- . - 

be r e tu rned ,  t h e  sh ipping  w i l l  be coordinated between t h e  Transpor t a t ion  
Of f i ce r ,  F o r t  De t r i ck  Medical supply Sergeant ,  and t h e  Heal th Phys ics  
Technician,  USAMRIID. 

. , .  

7. Authorized Allowance f o r  ~ a d i o a c t i v e  Mate r i a l s .  

Requests f o r  r a d i o a c t i v e  m a t e r i a l s  w i l l  no t  exceed .au thor ized  
al lowances s e t  f o r t h  by WRAMC Regulat ion 40-10 and WRAMC Author iza t ion  
506A (See Appendix A). , , 
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WALTER REED ARMY MEDICAL CENTER 

Washington, D. C. 20012 

*MEMO 
No. 9 

29 July 1969 

LABORATORY FACILITIES (Radioactive Materials) 

1. General. Walter Reed Army Medical Center devotes a considerable amount 
of effort to medical diagnosis, treatment and research and development, and as 
such a l l  of the major activities of the Center maintain adequate laboratory facilities 
to support these endeavors. - 

2. Laboratories for the Use of Radioactive Material. 

a. General. The principal user must provide the laboratory facilities and 
equipment necessary for the safe handling, storage, and use of all radioactive 
materials authorized for his project and insure that laboratory procedures and -- 

practices a re  instituted to provide protection of all personnel from the hazards 
associated with the use of this material. (Reference: ANNEX B, WR 40-10) - - 

b. Specific. 

(1) At the time the application is submitted to use radioactive material, 
the applicant must submit a description of the proposed use in sufficient detail so 
that Hedth Physics may evaluate the radiation hazards involved and the facilities 
available to the applicant. - 

(2) Health Physics will advise the applicant i f  additional facilities, equipment, 
supplies, and/or storage space for the safe use and disposal of the requested radio- 
active material is required. 

Equipment Available for Temporary Loan from Health Physics. 

a. Remote Handling. Several varieties of niptongs and griptongs , Atomic 
Accessories Remote Handling Tool Model RHT-60, assorted jaws and vices, remote 
forceps and magnetic handlers, remote pipettes, electric lift devices, etc. 

b. Storage Containers. Several varieties of portable lead storage containers, 
steel safes, lead-lined boxes, metal drums filled with paraffin for neutron sources, 
concrete wells, steel drums for radioactive waste. 

c. Shielding. A limited supply of lead bricks, high density concrete blocks, 
paraffin blocks, boraxal blocks, lead sheets, lead shot, steel plates, etc. 

4. Instrumentation Available for Temporary Loan from Health Physics. See 
HP MEMO No. 10 - Radiation Detection Instruments. 

Ventilation Control. 

a. A fume hood of acceptable design must be available in the laboratory 
- 

* This MEMO supersedes HP MEMO No. 9, Title as  above, dated 29 Apr 65 
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intended for the use of radioactive material when such a device is prescribed by the 
Health Physics Officer. Health Physics will perform all necessary inspections and 
surveys of fume hoods intended for the use of radioactive material; these will include 
the following: ( 

(1) Measuring the pressure differential 

(2) Measuring the flow rate 

(3) Measuring the integrity of absolute filter installations when provided 

(4) Any other test as  directed by the Health Physics Officer after a review of 
the intended use of the facility. 

b. Fume hoods with absolute filter assenlblies, glove boxes, and hot cell 
facilities may be made available for temporary use upon request to Health Physics. 
These facilities a re  not necessarily mobile and some a r e  located a t  other government I 

agencies; therefore, if use of these facilities is determined to be necessary, coordination 
for this will be provided by Health Physics. 

, 

MAJ, MSC 
Health Physics Officer 
WRAMC 



FIEDEC- YiiP . .  . 

SOP 
"!+.miber .I-6 : 15 February 1974 

. . . . 

LEAK TESTING AND INVENTORY OF SEALED SOljRCES 

1. Purpose. The purpose of t h i s  SOP i s  t o  provide  c o n t i n u i t y  i n  t h e  s t and -  -- 
ard l eak  t e s t i n g  procedures  f o r  sea led .  sources con ta in ing  a lpha ,  h c t a ,  and/ 
o r  gamma emi t t i ng  r ad ionuc l ides  possessed,  used and s t o r e d  a t  WRAMC and DORF. 
This SOP supplements WR 40-10 .. -- 

a .  Despi te  t h e  f a c t  t h a t  many p recau t ions  a r e  taken t o  p reven t  leakage,  
t h e  r a d i o a c t i v e  m a t e r i a l s  do occas iona l ly  leak  from t h e  capsu le .  S t eps  must 
be taken  t o  de te rmine  whether o r  no t  t h e  sources  a r e  leak ing .  Radioac t ive  
m a t e r i a l  which l eaks  from a sou rce  i s  a  major h e a l t h  hazard i n  t h a t  i t  may 
become a i rbo rne  o r  t r a n s p o r t e d  i n  some o t h e r  way t o  become i n h a l e d  o r  i n -  
ges t ed  by personnel  i n  t h e  v i c i n i t y .  The purpose of l e a k - t e s t i n g  s e a l e d  
sources  i s  t o  d e t e c t  t h e  leakage of t h e  r ad ionuc l ide  be fo re  it becomes a  
maj o r  h e a l t h  hazard .  

b .  The n e c e s s i t y  f o r  leak  t e s t i n g  s e a l e d  sources  can be  a p p r e c i a t e d  when 
t h e  damage t h a t  can be caused by one leaking  source  i s  considered.  In  t h e  con- 
duct  of  a l l  l e a k - t c s t s ,  personnel  must be c o n s t a n t l y  aware of t h e  techniques 
of s a f e  handl ing  and l i m i t  r a d i a t i o n  exposure by cons ider ing  d i s t a n c e ,  s h i e l d -  
ing ,  l eng th  of  exposure,  and t o t a l  a c t i v i t y  of  t h e  sou rce ( s )  t o  b.e leak t e s t e d  

c  .'-' Each Heal th  Physics  Sec t ion  (DORF, WRAIR, and Radiat ion Therapy, WRAMC) 
w i l l  l e a k - t e s t  each s e a l e d  source  under t h e i r  c o n t r o l  i n  coo rd ina t ion  with the  
N C O I C ,  HP Survey Sec t ion ,  Room 3 ,  WRAIR. 

d .  Where a c o n f l i c t  o f  r e g u l a t i o n s  ( t o  i nc lude  app l i cab le  lJSAEC Licenses 
and DA Author iza t ions)  e x i s t s ,  t h e  more r e s t r i c t i v e  r e g u l a t i o n  w i l l  be  fol lowed.  

e .  Sealed Source means any r a d i o a c t i v e  m a t e r i a l  t h a t  i s  i n c l o s e d ,  i n ,  o r  
i s  t o  be  used i n ,  a  c o n t a i n e r  i n  a  manner in tended  t o  prevent  leakage  of  t h e  
r a d i o a c t i v e  m a t e r i a l  o r  any of i t s  daughter  products  (see AR 40-37 and AF 700- 
5 2 ) .  

f .  Each s e a l e d  source  wi th  an a c t i v i t y  g r e a t e r  than  100 microcur ies  of  
b e t a  and/or gamma and 10 microcur ies  of  a lpha  r ece ived  a t  WR.4P1C and DORF, con- 
t a i n i n g  r a d i o a c t i v e  m a t e r i a l ,  o t h e r  than 3-Hydrogen (Tritiuin) , wi th  a  h a l f -  
l i f e  g r e a t e r  than  t h i r t y  (30) days and i n  any form o t h e r  than g a s ,  w i l l  be 
t e s t e d  by Health Phys ics ,  WRMIC, f o r  contamination and/or  leakage p r i o r  t o  

- - 
- %- - 

This SOP supersedes HP SOP Number 1-6, 15 August 1972 
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re le ; i sc  r o  i l ~ >  user, iiowevcr, i f  ell2 vci:clcr o r  sou-i-cc su!--ipl i c- Fdrn  i shzs a 
c c ~ t i f i c : l - c e  i n d i c z t i n g  t h , ~ t  a t c s t  Ilas bccii macle, t h c  sourcc  ncccl not  Fic 
A ? -  ~ c s t c ' c ! ,  ' J ' I i~ rc?3 f t e~ ,  : I ]  1 sourccs  wil l bc r. s t c d  f o r  lcak3ge hy I-1c:llt'r; I'hysi c s ,  
I:'i:l\i\IC, 3-L i n t c r v a l s  not  t o  csceed s i s  ( 4 )  mon-chs, osccpt  t h a t  cacll ccurce 
cmi t t i ng  alp113 p:tT"Li C ~ C S  w i l l  b e  t e s t e d  a t  i n t c r v a l s  no t  t o  cxcccd rh rec  C3) 
months . 

g. I f  t h e r e  i s  reason t o  suspec t  t h a t  a  s e a l e d  sou rce  might have been 
damaged, it w i l l  b? t e s ~ e d  f o r  leakage before  f u r t h e r  use .  

h .  .A11 s c a l e d  sources  found t o  be leaking and/or  conraminated wj 11 bc  
i~iiniediately withdrawn from use  by IIealth Physics .  The I-iealth Physics  Of f i ce r  - 
will determine whether  o r  no t  t h e  source  i s  leak ing .  I f  it i s  l e a k i n g ,  he 
w i l l  d i r e c t  t h a t  i~ be  r e s e a l e d  o r  disposed of  i n  accordance w i t h  e x i s t i n g  
r e g u l a t i o n s .  

3 Methods of Leak- tes t ins .  

a .  Non-radium Sources 

(1) Wipe t e s t  ( f o r  Alpha, Beta,  and/or Gamma) - A l l  exposed ex re rna l  
I su r f aces  of t h e  o b j e c t  t o  be t e s t e d  is  wiped thoroughly wi th  a  p i e c e  of  

f i l t e r  paper  (paper  towel& c u t  i n  one (1) inch d iameter  c i r c l e s  i s  s u f f i c i e n t )  
of h igh  wet s t r e n g t h  and abso rp t ion  capac i ty .  The wipes may be  wet o r  dry 
depending on t h e  circumstances.  The s o l u t i o n  should n o t  a t t a c k  t h e  m a t e r i a l  
of which t h e  source  capsule  o r  sou rce  ho lde r  i s  made. The wipe i s  allowed 
t o  d ry ,  then  t h e  wipe is  analyzedJto determine t h e  a c t i v i t y  of t h e  removable 
contaminat ion.  

( 2 )  Scrub t e s t  ( f o r  Beta and/or  Gamma) - The o b j e c t  t o  be  t e s t e d  i s  i m -  
mersed i n  a  s o l u t i o n  which w i l l  n o t  a t t a c k  t h e  m a t e r i a l  of which t h e  con- 
t a i n e r  o r  source h o l d e r  i s  made and which has been demonstrated t o  be e f f ec -  
t i v e  i n  removing t h e  r ad ionuc l ide  involved when t h e  o b j e c t  i s  scrubbed with 
a  brush under t h e  s u r f a c e  of- t h e  l i q u i d .  A l l  s u r f a c e s  of t h e  o b j e c t  a r e  
brushed thoroughly under  t h e s e  cond i t i ons .  The t o t a l  a c t i v i t y  i s  determined 
i n  t h e  r e s i d u e  ob ta ined  by evapora t ion  of t h e  s o l u t i o n .  

(3) Immersion Tes t  ( f o r  Beta  and/or  Gamma) - The o b j e c t  t o  be t e s t e d  i s  
immersed i n  a  s o l u t i o n  which w i l l  not: a t t a c k  t h e  m a t e r i a l  of which t h e  con- 
t a i n e r  o r  source h o l d e r  i s  made and which, under cond i t i on  of t h i s  t e s t ,  has 
been demonstrated t o  be e f f e c t i v e  i n  removing t h e  r ad ionuc l ide  involved .  
Thc s o l u t i o n  i s  h e a t e d  t o  S O 0  + S°C and he ld  a t  t h i s  tempera ture  f o r  e i g h t  
(8)  hours .  The absence of bubgles  does not  i n d i c a t e  t h a t  t h e  sou rcc  i s  no t  
l eak ing .  The t o t a l  a c t i v i t y  i s  determined i n  t h e  r e s i d u e  ob ta ined  by em?.- 
o r a t i o n  of  t h e  s o l u t i o n .  This t e s t  cannot be used on sources which a r e  
mounted i n  l a r g e  assembl ies ,  nor  on sources having con ta ine r  m a t e r i a l  which 

- w i l l  b e  adverse ly  a f f e c t e d  by t h e  high temperature and water .  Th i s  method 
- o f t e n  allows ,one t o  d e t e c t  a  l eak  before  t h e  m a t e r i a l  has  had a  chance t o  

2 
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l e ~ L  from the  sou rce .  17: i s  -the most d i f f i c u l t ,  tinic-consul:ing, 3qc.l rcgal i - i , i  
3 g r e a t e r  racIid7:ion e:cposurz t o  che i n d i v i d u a l  -than o r h e r  t echn ic~ucs .  

( 3 )  Cel lu lose  Tape Test  ( f o r  Beta and/or  (;ammh) - This z e s t  i s  a p p l i -  
crlbie t o  a device  con ta in ing  a sea l ed  source  i n  a source  ho lde r  which has 
an opening through which t h e  rac!iation emerges, This opening is kept  
covered fo r  a minililuln o f  seven (7)  davs with a p i e c e  of t h i n  adhes ive  c e l -  
l u l o s e  t:lpe. The t a p e  i s  c a r e f u l l y  removed and t h c  a c t i v i t y  which may have 
been depos i t ed  on i t s  adhes ive  s i d e  i s  determined. 

*- , 
- 

b.  Radium Sources 

(1) Charcoal So rp t ion  Tes t  - Approxima~ely  1 / 2  gram of  a c t i v a t e d  char-  
coa l  i s  p laced  i n  a s toppered ,  g l a s s  t e s t  t u b e  o r  equ iva l en t  container. 
The sou rce  may be p l aced  d i r e c t l y  on t h e  cha rcoa l  o r  s epa ra t ed  from it  by 
a s m a l l  wad of c o t t o n .  The source  should remain s e a l e d  i n  t he  tube  f o r  
23 hour s .  Remove t h e  source and immediately r ecap  t h e  t e s t  tube .  Allow 
t h e  s e a l e d  charcoa l  t o  s t and  f o r  f o u r  (4) hours  a f t e r  which t ime,  xhe 
s e a l e d  tube  i s  counted by a gamma counting system. A blank cha rcoa l  con- 

- - 

t r o l  w i l l  be  used t o  d i s t i n g u i s h  environmental radon from t h a t  produced 
by t h e  source .  

(2 )  Cocoon Tes t  (Radium) - This t e s t  i s  a p p l i c a b l e  only t o  Radium o r  
o t h e r  sources  from which a gaseous r ad ionuc l ide ,  which i s  t h e  p a r e n t  of a - 
p a r t i c u l a t e  r a d i o a c t i v e  m a t e r i a l ,  may leak .  The source  i s  completely 
surrounded by c o t t o n  (cocoon).  This  cocoon i s  p l aced  i n s i d e  a g l a s s i n e  
envelope o r  o t h e r  c o n t a i n e r  and kept  f o r  twenty-four  (24) hours .  A t  t h e  
end of  t h i s  pe r iod  t h e  source i s  removed from t h e  c o n t a i n e r  and t h e  
cocoon i s  counted wi th  a p o r t a b l e  a lpha  survey meter  (PAC-1s o r  PAC-SG) 
o r  t h e  source  i s  rcnioved and t h e  bag r e s e a l e d  f o r  a subsequent ganima 
s p e c t r a l  a n a l y s i s  f o r  Radon daughter  products .  

(3) Another s a t i s f a c t o r y  method of leak  t e s t i n g  i s  t o  l i n e  the  source  
s t o r a g e  con ta ine r  w . zh absorbent  m a t e r i a l  and t o  analyze t h e  l i n i n g  mat- 
e r i a l  f o r  r a d i o a c t i v e  contaminat ion.  The sou rce  should f i t  snugly  i n  i t s  
s t o r a g e  wel l  s o  t h a t  it i s  wiped by t h e  absorbent  m a t e r i a l  when be ing  i n -  
s e r t e d  and removed. 

4 .  General Leak Tes t  Procedures Employed a t  WRAMC and DORF. 

a. I n  genera l ,  a l l  b e t a  and/or  gamma s e a l e d  s o u r c e s . a r e  l e a k  t e s t e d  
by t a k i n g  a one (1) inch diameter  f i l t e r  paper  d i s c  and ob ta in ing  a d ry  
o r  wet wipe of t h e  most a c c e s s i b l e  su r f aces  of t h e  source o r  sou rce  
h o l d e r  i n  which t h e  sea l ed  source i s  permanently mounted. 

- (1) Gas chromarograph c e l l s  - Dry wipes a r e  taken from t h e  gas ex- - 
- h a u s t  p o r t s .  - - 
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( 2 )  .UCL G:xnmacells - Dry wipcs a r e  obtaincd from: 

(a )  Upper cx t e snn l  p~l-"Lof -;he ram 

(b) l i ~ ~ i d e  t h c  i r rndi : l t ion c h b l e r .  

[ c )  ~ d w c r  c x t e ~ . n , ~ l  p o r t i o n  of  t h e  ram. 

jd) 1;loor bcnczth t l ~ c  ram. 

5 )  Cobalt  Tcletherdpy and Cesium Ca l ib ra t ion  Units  - Dry ~ ~ i p c s  w i l l  
be taben  from s e l c c t c d  \ a c c e s s i b l e  su r f aces  of t h c  t e l c t h c r a p y  h e a d  o r  c a l i -  
b r a t i o n  p o r t .  The s c l c c t c d  a c c c s s i b l e  su-rfaces should be thosc  su r f aces  
on which one  night expect  conta~minat ion ( i f  t h e r e  were t o  bc lcakagc)  t o  
accumulate and s h a l l  i nc lude  t h e  i n n e r  sur faces  of  t h e  most f rcciacnt ly 
used t r ea tmen t  cones o r  beclln c o l l i m a t i n g  device.  The t e s t  sanq;:~ s h a l l  be 
taken  w i t h  t h e  sou rce  i n  t h e  "o f f t1  p o s i t i o n .  

(4)  Othes Beta o r  G~mma Sealed Sources - Dry wipes a r e  ob ta ined  from 
t h e  sou rce  d i r e c t l y  o r  t h e  most a c c e s s i b l e  su r f aces  of t h e  sou rce  mount 
and/or  c o n t a i n e r .  

( a )  Alpha sources  a r e  d iv ided  i n t o  f o u r  (4) groups: Radium check and 
c a l i b r a t i o n  sou rces ,  brachytherapy sources ,  f i s s i o n  f o i l s ,  and o t h e r  a lpha  - - -  
sou rces .  

(1) Radium Checlc and C a l i b r a t i o n  Sources - A modi f ica t ion  o f  t h e  Co- 
coon Tes t  i s  g e n e r a l l y  employed. The Radium source  i s  s ea l ed  i n  a glas-  
s i n e  bag o r  rubber-s toppered v i a l  wi th  a  wad of cotEon f o r  a  p e r i o d  of 
n o t  l e s s  than twenty-four  (24) hours .  Immediately a f t e r  t h e  bag o r  v i a l  
i s  unsea led ,  remove t h e  Radium source  and r e s e a l  t h e  bag o r  v i a l .  The 
sample should b e  checked with an appropr i a t e  survey instrument  p r i o r  t o  
sending  t h e  sample t o  t h e  HP R / A  Lab. The sample s h a l l  be processed  i m -  
med ia t e ly  due t o  t h e  s h o r t - l i v e d  Radon daughter p roduc t s .  

. - - ' - .  
( 2 )  Brachytherapy Sources - These.'are. leak-tt5;ted p r i m a r i l y  by t h e  

Charcoal  Sorp t ion  t e s t .  

(3) F i s s ion  F o i l s  - Dry wipes w i l l  be obtained by wiping t h e  most 
a c c e s s i b l e  su r f aces  of t h e  mount and/or  conta iner .  

(4) Other Alpha Sources - Dry and wet w"ipcs w i l l  b c  obta ined  by 
wiping thoroughly t h e  e x t e r n a l  s u r f a c e s  of t h e  mount, o t h e r  t han  t h e  
r a d i o a c t i v e  s u r f a c e  of  t h e  source .  Also, wet wipes w i l l  be made i n s i d e  
c o n t a i n e r s  used f o r  s t o r a g e  of a lpha  sources .  

- 
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5 .  Rou t i~ i e  !)rocedure . f o r  ' I I i l~ldl i .??~ l L ~ ~ i i - t k s t  Sarnq1.c~. . . .  

a. !.iJip?s 

(1  j I n d i c a t e  .oh 'th'e f i l t e r -  paper  (wipes) t h e  s i d e  a c t i v e l y  us-ed i.n, 
performing t h e  l e a ~ ~ t e s t .  ' 

( 2 )  A f t e r  per$ormins t h e  .wipe r e s t  ,' place' the  wi.pe 3.11' a  g1 r~s . s i . n~  cn- 
velope snc!/or p l a s t i c  ca.rrying bloclc with .tweezers. . DO N0'1' CJlOSS-CCIN'TIIM- - 
INATE! I d e n t i f y  each wipe by source  or r e f e r e n c e  number as a p p l i c a l ~ l e .  - - 

(3)  Forward a l l  wipes t o  t h e  R/A Lab, HPO, WKAMC, f o r  quant i ta -c ive  
a n a l y s i s  with completed WKMIC Form 708 r eques t ing  appropr i a t e  a n a l y s i s  
with proper i d e n t i f i c a t i o n  a s  t o  r ad ionuc l ide ,  s e r i a l  number, l o c a t i o n  
a t  t ime of sample, d a t e ,  and t ime.  

.- 

b.  Cocoon t e s t s  and s c i n t i l l a t i o n  v i a l s  

(1) I n d i c a t e  on. each sample ( top  of s c i n t i l l a t i o n  v i a l )  c o n t a i n e r  - - 
t h e  log r e f e r e n c e  number f o r  t h e  WP Sect ion  performing t h e  t e s t .  

(2 )  Forward a l l  samples t o  t h e  R/A Lab, HPO, WR.I\I\4CJ f o r  q u a n t i t a -  
t i v e  a n a l y s i s  wi th  a completed WRAMC Form 708 r eques t ing  a p p r o p r i a t e  
a n a l y s i s  wi th  p r o p e r  i d e n t i f i c a t i o n s  as- t o  r ad ionuc l ides  , s e r i a l  numbers ' 

( i f  app ropr i a t e ) ,  d a t e ,  .and t ime.  
- 

6 .  Evaluat ion.  

a .  Radium sources  (Brachytherapy) : A leakage range s h a l l  b e  es tab-  
l i s h e d  f o r  each sou rce  o r  group of sources by repea ted  t e s t i n g .  If any 
leakage i s  de t ec t ed -g rea t e r  than  t h e  b a s e l i n e  range a t   he 30 l e v e l ,  
t h e  sou rce ( s )  w i l l  b e  susp-e-cted as  leak ing;  however, t h e  maximum value  
of t h e  upper limit w i l l  n o t  exceed 0.001 microcur ies .  When t h e  upper 
l i m i t  i s  exceeded by a  group of sou rces ,  each source  w i l l  be t e s t e d  in -  
d i v i d u a l l y .  I f  leakage i s  confirmed, t h e  sou rce ( s )  w i l l  be  d isposed  of 
i n  accordance wi th  e x i s t i n g  regula t ions . ,  

b.  A l l  o t h e r s :  I f  a f t e r  a n a l y s i s  t h e  amount of contaminat ion r e -  
moved from the  source  o r  s u r f a c e  is equiva len t  t o  0.005 pCi (1 .11  x  l o 4  
dpm), t h e  source w i l l  b e  suspec ted  of leak ing .  The source w i l l  b e  i so -  
l a t e d ,  decontaminated i f  p r a c t i c a l ,  and l eak - t e s t ed  twice more, a t  one- 
week i n t e r v a l s .  I f  leakage i s  confirmed, t h e  source  w i l l  be  d isposed  o f  
i n  accordance wi th  e x i s t i n g  r e g u l a t i o n s .  . 
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- . I,ec:ki.;~g Sea led  Sources.  A l l  s e a l e d  soilrccs found t o  i i ~  Ic-:i!:i.ng w.i l! be 
hi?ndled i n  .ccordance  w i t h . 1 0  CI'R 3 4 . 2 5  and 10 C1'R 20,  and w i l l  be disposed 
of i n  accordance wit'h AR 700-52 and AR 755-15. 

3 .  Equipment, a s  r e c p i r e d  , 
- - - - _- 

3 .  Items u t i l i z e d  i n  leak  t e s t  sampling; such a s ,  f i l r e ' r  pape r  d i s c s ,  
t e s t  t ubes ,  c t c .  

b.  P a i r  of long tweezers  o r  fo rceps .  

c .  Rubber g loves .  

d.  Remo~e handl ing  t o o l s .  

e .  Film badge, w r i s t  badge, and s e l f - r e a d i n g  pocket  d o s i m e ~ e r .  
- .  -. . . 

f .  P r o t e c t i v e  c l o t h i n g .  

g.  Glass ine  and/-or p l a s t i c  c a r r y i n g  block. 

h .  Appropr ia te  r a d i a t i o n  d e t e c t i o n  ins t rument .  
-. 

9 .  Inventory of Sea l ed  Sources 

a .  The WliAMC Form 0993(OT) w i l l  a l s o  c o n s t i t u t e  a  r eco rd  o f  inventory  
o f  t h e  sea l ed  sou rces  a t  WMIC and DORF with an a c t i v i t y  equal  t o  o r  g r e a t e r  
t han  t h a t  s p e c i f i e d  i n  Appendix C, 10 CFR 20. 

7 

1). In  accordance wi th  t h e  p rov i s ions  of  I\R 700-52 t h c  inven to ry  records  
will documcnt t h e  s p e c i f i c  i ten)  of  cquiplilcnt, and/or r a d i o i s o t o p e ,  t h c  loca- 
t i o n  of t h e  i tem,  a c t i v i t y ,  s e r i a l  numbcr of t h e  source ,  r e s p o n s i b l e  u se r ,  - 

a l .~p l i cap le  USAEC o r  DA Au thor i za t ion  number, e x p i r a t i o n  d a t e ,  _ d a ~ e  and 1;i- 
t i a l s  of t h e  inven to ry  o f f i c e r .  E n t r i e s  w i l l  a l s o  be made when t h e  source 
i s  t r a n s f e r r e d  o r  d i sposed  of i n  accordance with AR 700-52, AR 755-15, and/ 
o r  TM 3-261. 

c .  A l l  s e a l e d  sources  o r  t h e i r  con ta ine r s  w i l l  b e  l abe l ed  a s  shown be- 
low and i d e n t i f i e d  wi th  a  Heal th Physics Control  Number which w i l l  a l s o  be ' 

recorded on t h e  WRAMC Form 0993(OT) f o r  t h a t  sou rce .  

/'\ 1 ,I' \,, i il U,CTi: ION / *\ -, _ I ? , RADIOACTIVE LA,' ' - ' 

- i 
Fft4TER I AL -- ,-- $ r .  

/ \ CfJ- I-IP No. ic-, 
For Leak-test Udta on Sealed 

- 1 Sources Call Health Physics, WFL~MC : 

L. EXT: 5104/510'7 1 
G 

-- 
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a c t i v e  b r ~ ~ l i y t h c ~ 3 ~ y  sources.  
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1. r o c  TO e s t c i b l j s h  s r a n d n r d s  and merhods f o r  e v ~ l t i ~ t i n g  
v e n t i l a t i o n  c o n t r o l  Fn l a b o r a t o r i e s  u s i n g  r a d i o a c t i v e  mntc;isls, 

2 .  Genera l .  P r o c e d u r e s  r e s u l t i n g  j n  t h e  g e n e r a t i o n  o f  r a d i o a c t i v e  

/ a e r o s o l s ,  d u s t s  o r  g a s e o u s  p r o d u c t s  sha l l .  be  conducted i n  a hood,  d r y  box 
l o r  o t h e r  s u i t a b l e  c l o s e d  sys tem.  R a d i o a c t i v e  g a s e s  o r  m a t e r i a l  w i t h  r a d i o -  

I a c c f v e  gaseous  d a u g h t e r s  s h a l l  be  s c o r e d  i n  gas  t i g h t  c u n t a i n e r s  and 
k e p t  i n  e r e a s  h a v i n g  approved ventilation, 

3 .  M e t h o d s  and Procedures.. V e n t i l a t f a n  rates o f  t h e  l a b o r a t o r y -  
- I , hoods are measured w i t t i  a  c a l i b r a t e d  Velomcter .  A l , l  rooms c o n t a i n i n g  

e i t h e r  l a b o r a t o r y  hoods  o r  g a s  chromatoGraphs  . a r e  checked t o  d e t e r n i n e  
i f  a p o s i t i v e  o r  n e g a t i v e  p r e s s u r e  e x i s t s .  T h i s  is accompl i shed  by 

i e m i t t i n g  a  b l o k e  c l o u d  from a smolce t u b e  (Mine S a f e t y  A p p l i a n c e  Co,, 
V e n t i l a t i o n  Smoke Tube,  Cat.. NO.  13115645, o r  equal) at, a room e x i t ,  

I s u c h  a s  a n  u n d e r c u t  d o o r ,  and o b s e r v i n g  t h e  f low d i r e c t i o n  o f  t h e  'smoke. 
If t h e  smoke c l o u d  moves towards  t h e  i n t e r i o r  o f  t h e  room, more a i r  is 
b e i n g  e x h a u s t e d  t h a n  s u p p l i e d  and t h e r e f o r e  a n e g a t i v e  p r e s s u r e  
e x i s t s .  If t h e  smoke c loud  moves o u t  o f  the roorh, more a i r  i s  b e i n g  

1 s u p p l i e d  t h a n  removcd and t h e r e f o r e  a p o s i t i v e  p r e s s u r e  e x i s t s .  During 
t h i s  check a l l  hoods  and o t h e r  e x h a u s t  f a n s  a r e  o p e r a t i n g ,  as w e l l  a s  
a l l  a i r - s u p p l y  equ ipment ,  i n c l u d i n g  t h e  a i r - c o n d i t l o n f n g  s y s t c m s .  

-- - - ___ 
4 .  I n s p e c t i o n  o f  V e n t i l a t i o n  C o n t r o l  Devices  Used i n  R a d i a t f o n  

C o n t r o l l e d  A r e a s .  Survey o t  t hese  a r e a s  w i l l  be  made as d i r e c t e d  by t h e  
H e a l t h  P l ~ y s i c s  O f f i c e r  t o  d e t e r m i n e  t h a t  a d e q u a t e  p r e s s u r e  d i f f e r e n t i a l  
and f low rates e x i s t ,  and t h a t  a i r f l o w  c h a r a c t e r f s t i c s  o f  t h e  hoods 
and rooms c o n t a i n i n g  hoods ere c o r r e c t .  POP handl ing  Pow t o  modera te  
l e v e l s  o f  r a d i o a c t i v e  m a t e r i a l s ;  t h e  a v e r a g e  v e l o c i t y  t h r o u g h  openings 
i n  t h e  hood s h a l l  be  1 0 0  fprn,For h f g h l y  t o x i c  o r  h igh - l eve l  r a d i o a c t i v e  
material, ehe velocity r h r u  t h e  opening mus t  be raised to an average of . 
125-200 fpm 

5. T e s t i n g  of  A b s o l u t e  ~ i f i e r ~ .  I I e a l t h  Physi.cs - w i l l  p e r i o d i c a l  f y  
e v a l u a t e  t h e  q u a l i t y  of a b s o l u t e  f i l t e r s  by use  o f  the D i o c t y l  P k e h a f a t e  
Smoke (DOP) tes t  . . 

6 .  R e f e r e n c e s .  
- 

. F 
7 

* This SO? s u p e r s e d e s  SOP Number 1-7,24 January'1967 

7 

'\ 
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a. T i t l e  10, Code of Federal Regulations, U.S. Atomic Energy'. 
Commission. 

b. National Bureau o f  Stanaards Handbooks 51, 73,  and.92, 
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AECU 2859, U, S. Atomic Energy Commission, 

d. May, J. W.: "The Physics of A i r , "  American Air F i l t e r  
/~cm~any .  Inc . , Louisville 8 ,' Kentucky. 
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- l l c a l t h  Phys i c s ,  WRAMC 

1. ~ u r p ' o s c .  To guidcl . ines  i n  v e n t i l a t i o n  c o n t r o l .  
. . 

, . 
9 Gcncml .  The vcn t i l a t i . on  system s l ~ o u l d  be des igned  t o  permit  
A. ' --- I 

a i r  f low i n  such  a d i r e c t i o n  t h a t  any r a d i o a c t i v e  m a t e r i a l  p icked  up 
by t h e  air w i l l  f low away from t h e  worker.  I n  t h e  des ign  o f  new in-  

I 

s t a l l a t i o n s ,  t h e  a i r  f low should always b e  from a noncontaminated a r e a  . .  
toward t h e  contaminated o r  p o t e n t i a l l y  contaminated a r e a .  Poor v e n t i l -  

/ a t i o n  i s  d i f f i c u l t  t o  c o r r e c t  a f t e r  an i n s t a l l a t i o n  has  been completed. 
It i s  always more s a t i s f a c t o r y  t o  i n s t a l l  a  c o r r e c t  system i n i t i a l l y  t han  
t o  t r y  t o  o v e r h a u l  a poor ly  designed s e t u p .  A good system o f  l abo ra -  
t o r y  v e n t i l a t i o n  w i l l  c o n f i n e  t h e  t o x i c  contaminant ,  exhaus t  i t  w i t h  - -- 

s u i t a b l e  duc t  work and f a n s ,  and p a s s . t h i s  m a t e r i a l  through a c o l l e c t o r  
o r  s c rubbe r  as needed b e f o r e  r e l e a s i n g  i t  t o  t h e  neighborhood. The 

1 des ign  of a  p rope r  v e n t i l a t i o n  system w i l l  a l s o  provide  s u f f i c i e n t  a i r  
1 t o  make up f o r  t h e  amount exhausted.  , .  

i 

a. : Hood Desigq. A l a b o r a t o r y  hood is  a  s imple  e n c l o s u r e  i n  .- 

which work .can be  c a r r i e d  -out  wi thout  t o x i c  m a t e r i a l s  escaping .  Mat- 
e r i a l s  i n  t h e  e n c l o s u r e  can become a i r b o r n e  and escape  by a g i t a t i o n  
from chemical .  o r .mechan ica l -  a c t i o n ;  .by thermal  a c t i o n  from chemical  - .- 

r e a c t i o n s  o r  h e a t i n g - d e v i c e s ,  and by t h e  syphon a c t i o n  from c ros s -  
c u r r e n t s  of a i r .  I n  o r d e r  t o  keep t h e  m a t e r i a l ' f r o m  escap ing  from 
t h e  e n c l o s u r e ,  s u f f i c i e n t  a i r  should be exhausted t o  c r e a t e  an i n d r a f t  
through t h e  f a c e  of t h e  hood. . T h i s  i n d r a f t  m u s t b e  s t r o n g  enough t o  
overcome t h e  a c t i o n s  which tend  t o  a l l ow m a t e r i a l s  t o  escape .  For  
handl ing  low t o  moderate  l e v e l s . o f  r a d i o a c t i v e  m a t e r i a l s ,  t h e  average  - 

t re loc i ty  through openings i n . t h c  hood*should  b e  100 fpm, F o r - h i g h l y  t o x i c  
,r h igh - l eve l  r a d i o a c t i v e  m a t e r i a l ,  t h e  v e l o c i t y  through openings  should 
',,a r a i s e d  t o  an average  of 125 t o  200 fpm. A t  ~ x c e s s i v e l y  h i g h  velo-  . . 
c i t i e s ,  on t h e  o t h e r  hand, r a d i o a c t i v e  m a t e r i a l s  can be drawn o u t  of  
0pen .con ta ine r s ;  contaminat ing  the  e n t i r e '  hood a r e a .  

. I n  some c a s e s ,  f a u l t y  c i r c u l a t i o n  of a i r  through t h e  hood 
opening can be improved by i n c r e a s i n g  t h e  volume of a i r  exhaus ted  and thus  * . 
t h e  v e l o c i t y  through t h e  hood f a c e  by r e s t r i c t i n g  t h e  opening o r  by 

. p r o v i d i n g  s t r e a m l i n i n g  b a f f l e s  a long t h e  edges of t h e  a i r  opening.. . , 

\ Instrument  checks on t h e  v e l o c i t y  of a i r  e n t e r i n g  t h e  hood shou ld  be  
I performed under  t h e  v a r i o u s  c o t ~ d i t i o n s  encountered--during-act-ual - 

- ope ra t ions .  Checks o f ' a i r  f low p a t t e r n s  w i t h  a s m a l l  sou rce  of  smoke 
can i n d i c a t e  t h e  presence  OF c r o s s - d r a f t s  andothe p o s s i b i l i t y  of p u l l -  
i n g  m a t e r i a l  from t h e  hood. I -', 

The placement of  thd'.hoodl i n  t h e  l a b o r a t o r y  i s  impor tan t  
i n  r e s p e c t  t o  c r o s s - d r a f t s ,  which-can p u l l ~ m a t e r i a l  o u t  o f  t h e  hood. In 
general ,  a  hood should  be  l o c a t e d  w e l l - a w a y  from t h e  doorway where t h e  

' 

. supply  a i r  must'. e n t e r  
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In some cast:;, burin!; p e r i o d s  when t h e  hood is unattended-, 
it may b e  p r a c t i c a l  t o  u s e  so~licwhat lower velocities, 75 t o  80 fpm, - - 

1 Dual speed f a n s  will p ~ r n i i t  o p e r a t i o n  a t  the.  n j g h c r  v e l q c l t y  w h i l e  t h e  
hood i s  i n  u s e  and  a t  the  l ove r  v c l o c i t y  when i t  i s . c l o s e d .  

Changc>s t o  lierccdy Defects  i n  CainmerciaE Haads. 

( a )  To  reduce  excessive use of c o n d i t i o n a l  a i r ,  

1. " ~ r c s s u r i z c d "  h o r ~ d s ,  w ~ c h  j e t s  of uncondi t ioned  - 
a i r  a long  s ides  and top, t:hSch f u r n i s h  must of hnod a i r ,  Unsu i t ab l e  f o r  
work w i t h  r a d i o a c t i v e .  n u t c r i a l s  s i n c e  e x h a u s t  Pall'ure would cause  pos- 
i t i v e  outward f low of all- which t r ~ u l d  c o n t a n l n a ~ e  the e n t i r e  area, 

2 .  3se of  50 fpm face v e l o c ~ t y  w i t h  a i r f o i l  - 
sides and .bot tom.  This may cause  e x c e s s i v e  s u s c e p t i b i l i t y  t o  c r o s s -  .- 

d r a f t s ,  

3. Reduction i n  f a c e  area i s  t h e  b e s t  s o l u t i o n ,  It 
/ 

.- - may be  accomplished -by sliding doors ,  lirrtitirig open face a r e a  while giv- - - ,  

Yng , ac,cess to. entire.  hood. -. 
% '. - 

- (b) To rerneZy Increase o f  face v e l o c i t y  w i t h  doo r  
- c l o s i n g .  

- - 
-3. Ey--pass dampers. 

a. Mecharlical l i nkage  w i t h  door.  - 
b. Gravi ty-operated damper. - 

/ 

- 
c r  Electrorli-c cuntrol, - 

2 .  Retter hood des ign  ( shape) .  - 
a. Remove corner and center p ~ s t s .  - 
b. Avoid excesuively depres sed  bottom. - I 

cL Prov ide  a i r f o i l s  on bottom edges ' f o r  b e s t  - 
a i r f l o w  p a t t e r n .  

(2) Prope? Use of Hoods. , -  
. .- 

(a) A v ~ i d  cross-drafts fram p r o p e l l e r  f a n s ,  open door s  
and windows, and r a p i d l y  walking past  the hood. . 

(b) Check a i r  w c i o c ~ c ~ ;  i f  v e l o c i t y  is .less than P O 0  fpm,  
mark poercons of door  f o r  100 and 150 fpm on hood 'edge,' -- -- 

------L- - -- _ .' 1 - 
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b 

1, Var i e s  a s  t h e  square of t h e  v e l o c i t y ,  - 
. . 2 .  , F i l t e r  r e s i s t a n c e .  must be added t o  duc t  re- - 

s i s t a n c e ;  h i g h - e f f t c i e n 3  f i l t c r  w i l l  have one (I) i nch  of  w a t e r  r e s i s -  
- 

- i a n c e  when c1ean;uhould be  , d i sca rded  when. r e s i s t a n c e  r e a c h e s  t w o  (2) o r  
. t h r e e  ( 3 )  i n c h e s  of water .  

1 
- ( c )  Fan , S e l e c t i o n .  I -- 

I 
I 

- 

1. ;Fan must be a b l e ,  t o .  move a  s p e c i f i e d  amount of 
a i r  a g a i n s t  t h e  rani.st&e-:of t h e  duct  end f i t t i n g s  p l u s  t h e  r e s i s t a n c e  

. o f  a d i r t y  f i l t e r . .  I 
' i  

- i 

2 .  / c e n t r i f u g a l  f a n  i s  most s u i t a b l e ;  a x i a l  f low -- - 
( p r o p e l l e r  type)  t z n s  cannot-move a i r  a g a i n s t  r e s i s t a n c e .  

3 .  ,Fan should be l o c a t e d  a t  end of  d u c t  so t h a t  a l l  -- 
d u c t  work is  under  s u c t i o n ,  snd l eakage  i s  i n t o  the  duc t  ~ ~ s t & .  

\ 

b; Glovn Boxes. ' ~ l e m e n t s  e m i t t i n g  o c l y  a lpha  p a r t i c l e s  ( o r  
ve ry  s o f t  b e t a  r a y s ,  i.e., 311 o r  14c) can be  handled even at: high  l e v e l s  . 
i n  completely qncloscd c o n t a i n e r s  known as glove  boxes. RGbSer g loves  
extend through 11c:rmeticnlly s e a l e d  p o r t s . i n t o  t h e  box and e n a b l e  one t o  
handle  t h e  eadiosc ' i lvc  n t ~ t e r i a l  wi thout  contaminat ing h i s  hands o r  lungs .  
For h ighe r  energy  1,eta p a r t i c l e s  and gamma r a y s  g loves  do not  o f f e r  su f -  

: f i c i e n t  p r o t e c t i ~ n , ~ n n d  they  are f r e q u e n t l y  rep laced  by mechanica l  man- 
i p u l a t o r s  opera ted-  from outsideqth_e. box.. T h i s  compl ica t ion ,  a long  w i t h  

4 

- 
5 . 

- 
, I .  3 - - ' <. 7 - 
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t h e  sh ic lc l ing  r equ i r ed  f c r  ~ ~ ~ e d i u i n  o r  high 3.cvel work, makes t h e  d ry  
- box much more e s p e n s i v c  t han  t h e  l a rger  chemical  hood. 

Glove bcxks  s h o u l d  bc.providcd w i t h  a i r  l ocks  through I 

wilich samples can kc i a c c r t c d  o r  rcmovcd. I n  such  a i r  l o c k s ,  t h e  
sample i s  i n s e r t e d  I n  tile sir l o c k  t h r o u g h  one door which i s  then  
c losed  and t h e  ocher  d o o r  o ~ c n e d  t o  renove t h e  sample. S ince  a l l  1 

f a c i l i t i e s  a r e  t o t a l  1.y c:riclust!d . i n  thc .  hood, f t may be d e s i r a b l e  t o  -. 
provide  e x t e r d o r  C O ~ I % ~ G ~ S  f o r  all S ~ ~ V ~ C C S  auch a s  w a t e r ,  g a s ,  e l e c t r i -  - 
c i t y ,  e t c .  

Glove boxes arc f r e q u e n t l y  provided wi th  exhaus t  p o r t s  o r  . 
f a n s  and f i l t e r s .  E-ii-raust: vo lu~ncs  of 20 t o  30 cub ic  f e e t  pe r  minute  w i l l  
main ta in  A 50 f e e t  per minut.e vcl-oci ty  i n d r a f t  a t  any openfng i n  a  t yp i -  
c a l  s i z e  and des ign  of glove box. I£ i n t a k e  f i l t e r s  a r e  used ,  t hey  
should be l o c a t e d  5.1, such  3 p o s i t i o n  t h a t  t h e  worker ' s  body w i l l - 3 5 t  
be  exposed to t h e  escaping m n t e r i a l . i f  there i s  a n  exp los ion  o r  su rge  
of  p re s su re  which could r u p t u r e  the f i l t e r .  ' 

c. Exhamt  Syst-ems, The exhaust  system is designed t o  remove 
from t h e  l a b o r a t o r y  t h e  a i rborue ~x la t c r i a l s  which a r e  picked up i n  t h e  

.- hood. To s a f e l y  ven t  the contanini l tcd '  a i r ,  i t  may need t o  be f i l t e r e d ,  
scrubbed ( o r  o t h e m i s s  t r e a t e d )  and d i s c h a r g e d - a t  such v e l o c i t i e s  and 
e l e v a t i o n s  that i t  w i l l  > v t  reach ground l e v e l  a t  inore than  maximum pem-  
i s s i b l e  concentratLone.  C l e ~ n i n g  equipncnt should be  s e l e c t e d  w i t h  
a view t o  t h e  corro!iive and t o x i c  m a t e r i a l s  handled and t h e  va ry ing  
requi rements  f o r  r c ~ ~ o v a l  of r a d i o a c t i v e  materials,  A 'ehoice  o f  improper 
c l ean ing  equipment w i l l .  f r e q u e n t l y  r e s u l t  i n  e f f i c i e n c i e s  lower t han  
needed o r  r a p i d  d e t c r i o r a t i c m  of thcl cl.enning material. F i l t e r s  a r e  
a v a i l a b l e  t o  achievz  -tl;l?. -lll.p,h decontaminat ion necessary  f o r  r a d i o a c t i v e  
m a t e r i a l s  and f o r  t h e  p .x r t i c l e  s ize '  range wi~ ich  r e s u l t s  i n  t h e  g r e a t e e g  
r e t e n t i o n  fo l lowing  i n h a l u t i o n  exposure. e 

I n  a  pro?..rr l a h o r s t o r y  v e n t i l a t i o n  ey~tem, t h e  d u c t  work in-  
s i d e  the  b u i l d i n g  i c  under  nesativs pressure. Under t h e s e  c o n d i t i o n s  
any leakage due t o  pco?: conotructian or c o r r o ~ i o n  of t h e  duc t  eystem w i l l  
be  i n t o  t h e  d u c t s  orid t h e  r a d i o r u ~ c l i d e a  t r i l l  be conf ined .  To accomplish 
t h i a , t h e  f a n  must be I.ocnrcd ~1st on t o p  cf , t he  llood bu t  ou tn ide  t h e  
b u i l d i n g  o r  a t  t h e  pGj.nt w11erc the e x h a u ~ t  leaven the  bu i ld ing ,  Although 
t h i s  may r e q u i r e  wetither-proofing the  motor, it may be  on odvantnge when 
flammable m a t e r i a l  i s  I v n d l e d ,  beceuse explooion-proof c o n s t r u c t i o n  ie n g t -  
then r equ i r ed  f o r  t h e  motor.  Uact work connecting s e v e g l  - h o ~ d 8  should  
hove s t r caml incd  ,coi-rnc.'ct-ton~. Aranch-clucts ,should e n t e r  a t  ang le8  of 30 - 

' t o  45 degrees  i n  o r d e r  t o  permit  b e t t e r  paaaogc of a i r  a t  h igh  v e l o c i t i e s .  
I n  such m u l t i p l e  i n s t n l l a t i o n a ,  care ahould be  taken t o  s e e  t h a t  t h e  ex- 
haus t  syeterna i s  balanced so. t h a t  one hood dosa not provide the bulk of the  
a i r  f o r -  t h e  systems - - _  

. . 

- , 
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Ve?o::t:i&.~ o f . ,  z i p :  i . ~  d , ~ ; c ~ s ;  i h o u l d b e  gzcar: enoukh K O  rnalnraln . . 
' . ~ n i n i m u m  trar?.si;or t: vzlori . . .  ule?' f s r  c h c .  'ma:t-erial b e i n g  2~ i . iu .e~ t .d ;  range ; 

of  t r a n s p o r t  veiu;..! .t i 62  i'..;;' j,arriilu.rlar.c? .rr,a;euini ' i s .  j500 t o  4500 ' i p m ,  
. . . . , I  . 

. . .  
. . 

I n  hr iods .c;llcrc :.?!'fie q ( l a n t i t i e 5  of  .w, i ter  are h a n d l e d ,  f t  is 
neces sa ry  t o  p r o v i d e  some iricanr of rerilovir~e, ~I ie  csndt2nkaclon w'nich c o i l e c t s  
i n  t h c  d u c t ,  \dht n   he sy~.t.(;.rn is ~ l l ~ ~ r r d i ' d  1 2  hLlridj.e C ( ~ K ~ C S L : J ~  mGrz:ials, 
t h e  d w r  work :,lloir.l.J bc u f  I : I~Y c - r l a j  L ~ . ~ . S . S Z D : I Z  :id i r i ~ c < u s ~ ~ . . n ~  

Thc d i s i h s : f ; c ~  siioriid h& ~ i c  l eaa r .  i ~ v c  tu ten ieet above the 
l a b o r a t o r y  r o o i ,  lccclrcd .jo ihs: iu7lizs t - i l i l  nor .be cs~ricd back i n t o  t he  ' 

1 a b o r a t o r y . o r  i n z o  i h ~  a i r  iz:nke sf , idj&cenr bu~ldlngs, C z p s  f o r  
w e a t h e r  protccr~o;: obs i  r'~-,cc t h e  e - c h a ~ ~ s t ,  d l  c e c t  rcp, it bazk down t o  t h e  .- 

r o o f  where i t  may be cserrlcd 1x150 ttte -IT intakesc The  mosr p r a c t i c a l  . 
f a n  d i s c h a r g e  i s  :-he st r d ; p , h c  ve ct :?l q t i i c k ,  strl t a b l c  d n a j n  c o n n e c t i o n  In 
t h c  h o u s i n g -  ILJ11t:11 narcBsr:s!:y ". d~;;:na:p,e h:gh l eve l  warte; CG the 

. c 51.- . ntornsphere,  i n d c ~ c r i d k - t  ssracks 1 ; ~ y  Le ~ o c a c e d  domwind  from t h e  t a l l e s t  
. n e a r b y  b u i l d i n g  nt  a djstance of rwr: c r  thrce tlmev t h e  b u ~ l d i n g  h e i g h t ,  I 

.- 

D e t a i l s  of t h e  ntctereoiogy and d i l u t l o n  o f  r a d i o a c t i v e  materials i n  the 
ntnlosphere a r e  fo:~nd Ir: o r h o r  re fer..i?n;es, 

+ 

" 

Clean, sir nlus't be sui)pZjeC! 40 ' r ~ ~ 1 ~ 1 - c  the a l r  13- che room 
- - 

w j t h  an exl~ausr  sys tcru  l i  cor.t,imlv~acll;nl ccncrol is to be s u c c ( . - ; s f ~ ~ ~  It' 
I sdcquace a i r  is aoL s~p?l ;c l ,d  to rhe r w m ,  t h e  c a p a c i t y  of k h e ' e x h s a s t  

'.;ys.tem and t h e  a i r  v c l s ~ i : ~ ;  at - t h e  t a r e  cr' chz h c ~ d  is redrlced,  If 
there  are m u l t i p l e  e x h a u s t  h c 2 d s  an4 no malieup .air, t h e  a l r x l o w  may be  
r e v e r s e d  th rough J. hood rhtit ilae n s ~ a l f e r  ran or fo turned off, - 

I .  

I .  - In t t , , ~  lctin;; desig.n,  venrilaeing at- msy be adraitted to - 
o f f 1  cc:;, c o r r ~ t f u r  +. s.rc,, , a n d  exi1sx;red. z h r u ~ g h  rocns Isr 15-a anti h i g h  
; ~ \ . i * l  work In  : : r { ic ,  LJ:~ ..t:tn~uoZ of 5f i i t 12  ~ L C ~ S ~ J Y C S ,  Jn a l a r g i  iaborazoty  . - 
2. 8 : : c v t . r r ~ l  roo:ri:. (if: c t ~ ~ l J i d ~ ~ ~ * ~ i . i : ~  wi)tl:; c~ f i tmis  s h o u l d  be sapplied t o  
p r o p ~ t l y  bdiancc! i : i l <  I'Latc of tllr f r o n ,  c;ne :oom r 2  t he  next: and irom one . 
hood t o  another, H41;:) ~ ~ l o c i ~ y  a i r  tmoscmrnts can be r r spcns  r b i e  for  
s p r e a d  of contamfnnLioo and $haul$ be avoided. -. 

a,  E a b o ~ ~ e : ) z ' y  oi l"  and  air drsch,irged f c ~ m  rho, i sbouacory.  shoold 
b e  m c n i t o r c d  f o r  : t ~ i ! I c . r ~ ~ t i ~ i t y  i f  ~'hi-x'e i s  any p j s s r b i i i t y  of a l , ~ b o r n e  
c o n r a m i n a t i o n  at -h; lzntdscis  1e ' j .e . l~~ , - 

b .  C O I . ~ L I ~ I A ' ~ ~ ! C '  s ~ m p l f n g  'of. s i r b b i n c  particulates can b e  used 
p r o v i d e d  t h e  sa~r,pli:.~ t r u l y  r a?:eacqt the aLr being b r e a t h e d .  Airborne 
c o n t a m i n a t i o n  may rcmnin local.%zed cnd f ixed  instruments may f a i l  t o  
i n d i c a t e  t h e  exten t  o f - con tamina t ion ,  

. . 

- 
- 
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c .  .Fissily's fqr lo :~~ , - l j v t \d  alpha-r;mjtt ing particulates are 
compllcclted by Chc f a c t  t l r i ~ f :  ~n:lximuin p ~ r r n i s s i b l e  c o n c e n t r a t i o n s  may be . 

: l e s s  t h a n  t h e - - n a t u r a l l y  occtiyl-inl; dcczy produc t s  of radon a n d ' t h o r o n .  -- S t u d i e s  on concentrare:?  ma:pb-- r e q u i r e d  i n  o r d e r  t o  e v a l u a t e  t h e  hazard  
p rope r ly .  Any a s s a y s  f o r  ~ .Lxhorr!c  alpha-cmftrcrs r~hould  be  supp lement -  
e d  by a c a r e f u l  a n a l y z l u  of t h e  p l lyc ica l  c i rcumstances  g i v i n g  rise t o  t h e  ' 

hazard .  Protective.rncauures.should bc inctituted if there i s  a chance - 
t h a t  a l p h a  e m i t t e r s  may becorfie a i r b o r n e .  , 

d. ' R a d i o a c t i v e ,  che3lically a c t i v e  g a s e s -  can be c o n c e n t r a t e d  
by chemical  methods.from a known volume of a i r  and as sayed  by l a b o r a t o r y  
count ing  t echn iques .  - 

e. I n  g e n e r a l ,  methods f o r  a s say ing  r a d i o a c t i v e ,  n o b l e  gases are 
u n s a t i s f a c t o r y  because of t h e  d i f f i c u l t y  of c o n c c n t r a t i n g  a . s u f t e b l e  
sample. Some noble .gaser i  can be 'condensed w i t h  l i q u i d  air, b u t  o t h e r s  
rep  y i r e  ... lower  t empera tu re s .  , 

I 
- 

f .  Radon and thoroi l  p'rdsent p a r t i c u l a r  p rob fens  because  each  h a s  
a  number of r a d i o a c t i v e  daugh te r  p roduc t s .  Radon and tho ron  can b e  con- 

' densed  w i t h  l i q u i d  a i r . .  To'eval~ate.properly'the hazard a s s o c i a t e d  wf'th - 
t h e s e  i s o t o p e s ,  i t  i s  necessary t o  know the  stage of  decay  o f  t h e  sample 

- 

assayed,.  Cons ide ra t i on  should be given t o  t h e  need f o r  v e n t i l a t i o n  o f  
1 rooms used f o r - r a d i u m  Beorage f a c i l i t i e s .  

- 4 .  Air-Sampling Equipment and Methods. 

. .- 
- 

a .  The c o n c e n t r a t i o n  of '  radioactive materials i n  a i r  is d e t e r -  
mined by a l a b o r a t o r y  c o u n t  mndc on s u i t a b l y . c o l l e c t e d  and p repa red  
samples.  F i l t e r s ,  e l e c t r o s t a t i c  p r e c i p i t a t o r s ,  o r  impingeru o f  v a r i o u s  
d e s i g n s  can be  used t o ~ c o l l c c t . r l ~ e  sampleo.  Care must be  t aken  t o  i n s u r e  
t h a t  t h e  sampling d e v i c e  c o l l . e c c ~  a l l  p a r t i c l e - s i z e s  d e s i r e d .  

b .  I n  a  f i l t - e r  collector R knot* volorne'of air is  drawn through 
a  s p e c i a l l y  d e s i g n e d . f i l t c r  paper on which t h e  p a r r i c u l n t e s  a r e  d e p o s i t e d .  
The a c t i v i t y ' o f  t h e  paper  i s  determined wi th  a s u i t a b l e  l a b o r a t o r y - t y p e  
instrument, .  ' 

c. P a r t i c u l a t e s  carried by a known volume of alr can b e  d e p o s i t e d  
\ i n  an e l e c t r o s t a t i c  p r e c - i p i t a t o r  from which the c o l l e c t i n g  e l e c t r o d e  can 

be removed and e i t h e r  used as an electrode. in  a p r o p p r t i o n a l  c o u n t e r  o r  
counted by o t h e r  means. 

d .  Electrostatic p r e c 9 p l t a t o r s  should  no t  b e  used where ex- 
p l o s i v e  fumes may be p r e s e n t ,  - - .  

- - 
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e .  111:pj .n~crs  c o l l e c t  pzrticulates as a jet of a i r  is directed 
a g a i n s t  a glass s i i d e  o r  ocher suitable bsck ing  which is usually 
coated with a t h i n  layer cf oil or v a s e l i n e .  The deposit from a knor~n . - a i r  volume is ciju?~'ied. by u s u a l  methods.  

f .  Moll-condt\:.nrahle gases should be sampled wkth special 
equ ipment  d e v i s e d  for t h e  particular naterial. 

g. The sdze of t h e  air san!ple. may vary depending on t h e  condi- 
tions. A sample o f  10 m3 is sufficient for ~ractkcal assays of alpha con- 
taminants dovm to o n e - t e n t h  of the  maxirium permlssibPe concentration. 

h. Direct cotinting from the surfaces on wh3-ch the sample has -- 

- been collected is dcuisable. Beta and gama radiations can be det- 
e r m i n e d  by u s i n g  a G-?? tube of  knokm geometrical efficiency. Alpha p a r t -  

. .- icles can be cnr~n tcd  In a proportional coenter or an ionization chamber 
of known geometrical efficiency., 

<..Y".. .-.". 
- 

i. When alpha particles are being counted, corrections' 
should be made for t h e  loss due to penetration into the filter material. 
Such correction lactors can be obtained by chemical analysis of a number 
of filters exposcd *in the, same. location. - - 

, 
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- 
- 

- -  - ---- ---- 
Absolu te  (I l igh E f f i c i e n c y )  F i l t e r s  

I. Purpose .  To p rov ide  g u i d e l i n e s  f ,o r  accep tence ,  t e s t i n g  and inspec-, 
t i n g  e b s o l u t e  f i l r c r s .  

E i i l i t a r y  s p e c i f  i c n t  i o n  MIL-F-5106RA . . .- is r e q u i r e d .  
- -  . 

b. To i n s u r e  t h e  h i g h  deg ree  -of f i l t r a t i o n '  r e q u i r e d  f o r  h igh  
(99.97%) e f f  i c i  cncy f i l t e r s ,  each f i l t e r  should  be checked fo-r p o s s i b l e  
leakage and f i l t e r  damage b e f o r e  and after i n i t i a l  i n s t a l l a t i o n .  

< ...?.. '. ' .."" - 
. . c. There i s  t l ~ e  p o s s i b i l i t y  of unde t ec t ed  l q k a g e  develop-  

i n g  th rough i m p r o p e r  i n s t a l l a t i o n .  Typ ica l  causes  of  l e a k a g e  are: i m -  
p r o p e r  f i l t e r  gasket s e a t i n g  i n  the f rames,  gaps between f i l t e r  frame 
and hous ing ,  mishandl ing  du r ing  i i l s t a l l a t i o n ,  and the '  i n h e r e n t  . f r a g i l i t y  

- - 
of  h i g h  e f f i c i e n c y '  filters. 

I - 
d. Because of these  p o s s i b l e  causes' o f  l e akage ,  an i n -p l ace  

. . test for f i l t e r  c+f r ic icncy  w i l . 1  be m a d e . a f t e r  i n s t a l l a t i o n .  

3.  Acceptance 2nd S tor?gc  
P 

r .  
- a - 

a. On Rccc tp t :  _ _ -  

(1) I n s p e c t  s h i p p i n g  c o n t a i n e r  f o r  any obvious  damage (abso- 
l u t e  f i l t e r s  a r e  easily damaged and if t h e  c o n t a i n e r  s h ~ w s  s i g n s  of abuse 
i t  i s  ve ry  l i k e l y  th i t  the  f i l t e r  a l s o  s u f f e r e d . )  b e f o r e  removal  from 
c a r r i e r .  . -. - . #  

( 2 )  C a r e f u l l y  remove f i l t e r s  from c o n t a i n e r  and  v i s u a l l y  i n -  
. spect f i l t e r .  

(3) K i t h  n s t r o n g  l i g h t  behind t h e  f i l t e r  i n s p e c t  for breaks ,  

( 4 )  Ascertai.n t h a t  the gasket i s  complete and unbroken. 

( 5 )  ~xarn tne  the a d h e s l s e  s e a l  around th'e f i l t e r  f a c e  t o  be  - 
. c e r t a i n b i t  i s  complete and has  not  s e p a r a t e d  from t h e  frame. - .- -- - . - -- 

(6) 3cverse f i l t e r  and i n s p e c t  t h e  o t h e r  s i d e .  - 
- - 
- - 

- ,  * Thi s  Annex s ~ ~ c . t . s c t I c s  t \nn rx  i3 t o  SOP i - 7 ,  24 March 1972 

. - 
. . 

L 

-, 
, - - - 
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b .  Storage:  , 

- 

(1) I f  t h e  f i l t e r  i s  n o t  t o  be  L n s t a l l c d  immediately i t  
- must be r e t u r n e d  t o  i t s  0r i5; inal  c o n t a i n e r  w i t h  packing in se r t s .  

-- 

(2)  F i l t e r s  should  n o t  be  s t o r e d  w i t h  o t h e r  m a t e r i a l s  . 
because of p o s s i b l e  damage from such m a t e r i a l .  

\ ( 3 )  F i l t e r s  l a r g e r  than 20" x 20" x 5" should  no t  b e  
Stacked more than 3 h igh .  

1 4. In-p lace  F i1 t e . r  T e s t i n g  . 
I .  
I 
I a. Tes t  Method and Equipment. . 
I 
I 

'(1)  he: method f o r  f i e l d  checking t h e  P n t e g r i t y  o f  t h e  
p a r t i c u l a t e  f i l c e r  i s  an a d a p t a t i o n  of t h e  method developed by NRL. 

- 

I ( 2 )  The method c o n s i s t s  o f  geng ra t ing  an a e r o s o l  ups t i eam 

df  t he  f i l t e r  and measuring t h e  a e r o s o l  c o n c e n t r a t i o n s ,  b a t h  ups t ream - 

and downstream of  t h e  f i l t e r .  

(3)  The major p i e c e s  of 'equipment  a r e  an a e r o s o l  g e n e r a t o r  
and a p a r t i c l e  d e t e c t i o n  in s t rumen t ,  

, ( 4 )  The a e r o s o l  g e n e r a t o r  produces a po lyd i spe r sed  a e r o s o l  
- 

by che a tomiza t ion  o f  l i q u i d  d i o c t y l p h t h a l a t e  (DOP) w i t h  compressed a i r .  

(5) From 20 t o  30 PSI a i r  p r e s s u r e  t h e  a e r o s o l  p a r t i c l e  
s i z e  gene ra t ed  ranges  between 0 . 1  and 2.0 micron w i t h  95% under 1.0 
micron. Average s i z e  is  0.9 micron. 

( 6 )  P a r t i c l e  d e t e c t i o n  i s  based on measuring t h e  l i g h t  
s c a t t e r i n g  power of  t h e  a e r o s o l  i n  the  a i r - s t r e a m .  

(7)  The 0.331 p a r t i c l e  was s e l e c t e d  by t h e  .Ammy Chemical 
Corps a s  t h e  optimum s i z e ,  s i n c e  i t  i s  cons idered  t o  be  t he .mos t  
d i f f i c u l t  t o  revove by f i l t r a t i o n .  I n  g e n e r a l ,  p a r t i c l e s  of  t h i s  s i z e  

' a r e  t oo  s m a l l  t o  be  c o l l e c t e d  by impact ion and t o o  l a r g e  t o  have a  end- 
ency t o  be caught  by random Brownian n o t i o n .  OWL tests have shown t h e  
d i f f e r e n c e  i n  p a r t i c i e  s i z e d  0.9 and 3-p t o  be  r e l a t i v e l y  unlmportant  
f o r  p r a c t i c a l  t e s t i n g  a p p l i c a t i o n s  w i t h i n  t h e  p r e c i s l o n  of  measurement 
requirements .  - 

-- - 

(8) A po lyd i spe r sed  a e r o s o l  of  DOP, produced by a t o m i z a t i o n  A 

of the Piquid  w i t h  compressed a i r ,  i s  d ischarged  i n t o  t h e  system through 
- any convenient  air i n t a k e  a h e ~ d '  of t h e  f i l t e r  bank. 

- 
- . - 

- 
- 
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(3) The c o n c e ~ ~ t r a t i o n  o f  " L h e  u n f i l c e r z d  sxoke i s  then 
. _ - .  / 

measured, by means of t h e  fo~ward  l i g h t  s c a t t e r i n g  phoeorne~er ,  from - - -  

samples removed from t h e  sys t em ahead of t h e  f i l t e r  bapk. 

(10) The c o n c e n t r a r i o n  of t h e  f i l f e r e d  a i r  1s measured 
dowastream of  t h e  f i l t e r s .  The e f f i c i e n c y  of  t h e  f i l t r a t i o a  s y s t e a  is 
t hen  c a l c u l a t e d  from t h e  c o n c e n t r a t i o n  of t h e  a e r o s o l  b e f o r e  and a f t e r  

\ t h e  f i l t e r s .  

i (El )  I n  o r d e r  t o  conduct t h i s  test  p r o p e r l y ,  t h e r e  must 
e x i s t  a s u f f i c i e n t  l e n g t h  of  d u c t  between where t h e  a e r o s o l  i s  i n t r o -  - .- I duced and t h e  f i l t e r  bank,  t o  induce  thorough mixing of  t h e  a i r  and / DOP p a r t i c l e s .  

I (12) I f  a  r e p r e s e n t a t i v e  upstream sample cannot  be ob- 

/ c i i n e d  f o r  f h e  r ea sons  i n d i c a t e d  above, a r e l i a b l e  i n  s i e u  t e s t  i s  s t i l l  
-- I p o s s i b l e .  I n  t h i s  i n s t a n c e  t h e  a e r o s o l  i s  in t roduced  i n  t h e  same manner, 

I b u t  on ly  f i l t e r e d  samples a r e  removed f o r  c o n c e n t r a t i o n  de t e rmina t ions .  
The e q u i v a l e n t  upstream c o n c e n t r a t i o n  i s  then me?s~-re$  i n d i r e c t l y  by 

I ,  i n s t a l l i n g  t h e  smolce ge'ner 'ator downstream of t h e  f i l t e r  bank and sampling - - 

- f u r t h e r  downstream b e f o r e  o r  a f t e r  t h e  blower.  Th i s  i n d i r e c t  method is  
r e l i a b l e  if c a r e  i s  c x e r c i s c d  i n  main ta in ing  t h e  o u t p u t  of  a e r o s o l  and 

, a i r f l o w  through t h e  system c o n s t a n t  dur ing  t h e  t e s t i n g  p e r i o d ,  

. ,  (13) ,An a l t e r n a t e ,  i n d i r e c t  method of  de te rmin ing  t h e  up- ' 

s t r eam a e r o s o l  c o n c e n t r a t i o n  i s  based o n - t h e  f a c t  t h a t  t h e  o u t p u t  of  a  gen- 
e r a t o r  depends on ly  on t h e  p r e s s u r e  of t h e  compressed a i r  a t  t h e  g e n e r a t o r  
and t h e  l e v e l  of  t h e  DOP. Each smolce g e n e r a t o r  i s  c a l i b r a t e d - i n  a  system 
of  known a i r f l o w ,  and an  Output  v s  P r e s s u r e  i s  drawn. Then, i f  t h e  a i r -  , 

- f low i n  t h e  sysfem under  t e s t  i s  know11 o r  can be a c c u r a t e l y  measured, t h e  
upstream a e r o s o l  c o n c e n t r a t i o n  i s  c a l c u l a b l e  from t h e  c a l i b r a t i o n  curves .  

--\__ -.-. ------ --.- 
b. F i l t e r  F a c i l i t y  'p repara t ion . '  

(1) Each f i l t e r  f a c i l i t y  t o  be  t e s t e d  must be  provided w i t h  ' 

a sampling p o r t  upstream and downstream of  t h e  f i l t e r .  

(2) The d i ame te r  of  t h i s  p o r t  should n o t  b e - s m a l l e r  than tlm 
incheseand need n o t  be  l a r g e r  t han  f o u r  i nches  i n  d iameter .  

(3)  It i s  a l s o  neces sa ry  t o . p r o v i d e  a means o f  i n j e c t i n g  t h e  
. a e r o s o l  i n t o  t h e  system. The a e r o s o l  should be i n j e c t e d  f a r - enough  up- 
s t r eam t o  p rov ide  thorough mixing b e f o r e  i t  a r r i v e s  a t  the upstream sampling 

I probe l o c a t i o n ,  

b 

c. See IWC HP TP 1-7-1 f o r  DOP t e s t '  p rocedures .  - - \ - .  
- 5. Reference. TID-7023 High E f f i c i e n c y  P a r t i c u l a t e  Air F i l t e r  Unjts,USAC~IIZ 
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SOP 10 .June 1974 
lpjmber 1-2:" 

COUITTING PROCEDURES 

1. Purpose. To provide  s t anda rd  count ing  procedures  and methods 
f o r  s t a t i s t i c a l  a n a l y s i s  i n  o r d e r  Lo i n s u r e  v a l i d ,  economic, and r a p i d  
assays of  s m p l e s  ' submi t ted  f o r  r ad ioana lys i s .  

2 .  Evalua t ion  o f  Counting System Performance. 

a. General.  Before myone a t t empt s  t o  c a l i b r a t e  a count ing  s y s t e n  
he  should have a s s u r a i c e ' t h a t t h e  system i s  e l e c t r o n i c a l l y  a d j u s t e d  f o r  optimum 
e f f i c i e n c y  and t h a t  it w i l l ,  when s o  a d j u s t e d ,  d e t e c t  r a d i a t i o n  w i t h  an accept- 
a b l e  degree of  accuracy and dependabi l i ty .  : 

b.  E l e c t r o n i c  Adjustment.  In accordance w i t h  t h e  count ing  system 
i n s t r u c t i o n  manual t h e  h igh  v o l t  age, s e n s i t i v i t y ,  and a t t e n u a t i o n  shou ld  b e  
ad jus t ed  f o r  o p t i a m  count ing  e f f i c i e n c y .  

I A c. Chi-square ( X 2 )  Test .  Each counting system should  be given t h e  
fol lowing performaqce t e s t  be fo re  it i s  c a l i b r a t e d  and every  month t h e r e a f t e r .  
It it does no t  pas s  t h e  t e s t  it should be  t u r n e d  i n  t o  t h e  Combined Main-tenance 
Sec t ion  f o r  service,-_ . 

-- -- 
( 1 )  Obtain a s t u r d y ,  long h a l f - l i f e ,  moderate c u r i a g e  sou rce  

of approximately l o 4  dpm. This  w i l l  b e  known as t h e  "check source".  

( 2 )  M&e 20 one-minute counts  w i th  t h e  check source .  Tabula te  
%he following d a t a  i n  t h r e e  colunnc (See F igure  1, page 4 ) :  

/ 

( a )  Net Counts Pe r  Minute ( ~ r o s s  cpm - BG cpm) 5 x 

( b )  Deviat ion of x from - (x-Y) 
- Note: x E average va lue  of  t h e  20 one-minute counts  

I 

( 3 )  Sum t h e  e n t r i e s  i n  t h e  t h i r d  colum?.?. m d  d i v i d e  t h i s  number 
by x. The quo t i en t  t h u s  obta ined  i s  c a l l e d  chi-squared (X2). 

(4) Table I ,  fol lowing,  l i s t s  t h e  numerical  va lues  of X2. 

3 This SOP supersedes SOP 1-2 da t ed  1 September 1971. 
' A7 J e -  
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SUEJECT: IIP-SOP 1-2 - Counting Procedures 
- 

TP.BLE I 
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i T- Probability ' 
I 

t 

$ (Js-1) 
?Degrees 

I 0.95 1 0.90 i 0.50 0.99 0.10 1 0.05 0 .01  

of V s l u e s  of Chi-Squared - - -  
! Freedom - 
i! 

2 
3 
4 

5 
G 
7 '  
8 
9 

? 0 
11 
12 
P 3 
14 

0.020 
0. 115 
0.297 

0.554 
0.872 
'1. 239 
1.646 
2.0811 

' 2.558 
3.053 
3.57 1 
4.107 
4.660 

I 
0. 103 
0. 352 
0.711 

1. 145 
1.635 
2. 167 
2.733 
3. 325 

3.940 
4.575 
.5.226 

' 5.892 
6.571 

15 
16 
17 
18 
19 

20 
2 1 

- 22 
2 3 
24 

2 5 
26 
27 
28 
2 9 

--- . k 

0.211 1 1.386 
0.584 
1.064 

1. 611) 
2.204 
2.833 
3.400 
4. l ( ie  

4.865 
5.578 
6.301 
7.042 
7.790 

2.366 
3.357 9 . 4 8 0  

4. 35 1 9.236 I 11.070 .- 

5. 348 ' 10.645 la .  592 
6.346 1 12.017 14.067 
7.344 13.362 15.507 . 20.090 - 
8. 343 1 14.684 16.919 1 21. G66 

9 .  342 15.987 18. 307 
10. 341  17.275 ' 19.675 
11.340 18. 540 21.026 
12.340 19.812 22. 362 
13.339 21. 064 23.685 

5.229 
5.812 
6.~?08 
7.015 
7.633 

8.260 
8.897 
9.542 

10.196 
10.656 

11.521 
12. 108 
12.579 
13.565 
14.256 

- 7 Y 7 - -  

0.517 
9.312 

10.085 
10.865 
11.651 - 

12.443 
13.240 
14.041 
14.848 
15.659 

16.473 
17.292 
18- 114 
16.939 
19.768 

7 .261 , 
7.962 ' 

8.672 
9. 390 

10.117' 

10. e51  
11.591 
12.338 
13.09 1 
13.848 

14.611 
15, 370 
16. 151 
16.928 
17.708 

--- 

14. 339 22. 307 24.996 
15.538 23.542 26.206 
16. 338 24.769 I 27.587 
17.338 25.969 . 28.669 34.805 
18.338 27.204 30. 144 36.191 

19.337 
SO. 337 
21.337 
22.337 
23. 337 

24. 337 
25. 356 
26. 336 
27. 336 
28. 336 

/- 

28.412 
29.6 15 

31.410 
32. 67 1 

I 

37.566 1 
36.032 1 
40.269 " 
41.638 
42.089 

ij 
04, 314 f 

30.813 , 33.924 
32.007 
33. 196 

34. 382 

C5. 172 
36.415 

37. 382 
35.563 38. E55 45.642 

46.963 1 
48.278 
49.568 1 

36.741 
37.916 
39.087 

40. 113 
41,337 
42. 557 
-- 
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. . 
determinations (M), i s  2a.'a,~.d there i s  one r e s t r i c t < o n  i n  this t;~;*>e of t e s t ;  
t h e r e f o r e ,  ( N - 1 )  = 19 degrees . ~ 9  freedox. F'rq;n Table I ,. the aceep-i;&ble' v e l ~ e  
o f  x2 i s  'a a-acber between 11.651 and 37,2~4.  

. . 

do . Qu&i.f;$-con-brol me?-bs 1 )  

- 
(i.)--?c;rsose-.- - Tie qrzdi-ky-control charJc provides a guide fo r :  

( a )  Jcdging when a ~ d  hov much cor rec t ion  
operz t ion  i s  requized. 

.of instrument 

( b )  Reducing to lerm-ces  when d e s i r a b l e .  

( c )  Paticipa-Ling o r  diagnosing f a u l t y  instr~lr;:ent bekzvior .  . 

( 2 )  Prcparzbion, The qi lal i ty-control  c:lar-L % r i l l  be  prepared 
noathly  e f t e r  pe r fo rnwce  of t h e  X2 t e s t .  The d a t a  de r ived  from t h e  X 2  t e s t  
w i l l  be used i n  t h e  p repera t ion  of  t h e  p l o t  i n  t h e  fol lowing n m n e r :  - 

(a)  Ca lcc la te  ' the s tandard  devia t ion  ( a ) .  For d isccss ion 
see pa ra  3a. 

, 

/* u = 
N-1  

( b )  Mult iply t h e  a by 1.6b5 ( t h e  90% Confidence  actor) 

( c )  On a l i n e r r  p l o t  of  cpm (ve r t i ce i .  a x i s )  vs time i n  
dzys (1-31) drmr a h o r i z o n t z l  l i n e  mi&zay on t h e  v e r t i c a l  ax i s .  Label thfs . 
l i n e  wi th  t h e  nv.nerical v d u e  of de tem~ined  on t h e  X2 t e s t .  

( d )  above m-d below t h i s  l i n e  draw do t t ed  l i n e s .  T?ie 
b i s t=ce  from t h e  s o l i d  l i n e  t o  t h e  dot ted  l i n e  w i l l  be equal  t o ' t h e  p r o d x x  
of 1.6450 as detera ined i n  pa ra  2 d ( 2 ) ( b )  above. , 

( e )  _ Tiifs i s  t h e  qual i ty-contro l  c h e r t .  The s o l i 6  l f n e  
i s  t h e  "zrue count r a t e "  of  th,i check s o u r c e .  The d o t t e d  l i n e s  ibove zrd 
b e l o i ~  t h e  s o l i d  l i n e  i n d i c a t e  -the l i m i t s  o f  acceptable s J c a t i s t i c a l  -sari&cions. 
If t h e  colmting s y s t e n  i s  performing s ~ t i s f a c t o r i l y ,  90% of  a s t a i 5 s t l z a l l y  
large n m b e r  of  one-minute counts of  t h a t  check source should f a l l  wi th in  t h e  
s r e a  bwmded by t h e  do t t ed  l i n e s .  

( 3 )  Use of  t h e  Quality-Control Chart .  A t  t h ?  s2;zrt of ezch 
c o a t i n g  dzy Lhe check source shocld be c o m t e d  f o r  f i v e  one-x~z-.Ae c ~ a t s .  
'IT22 Net Com+;s Pe r  Minute  KC?^!.; ob-cuined a r e  then p l o t t e d  on t h e  q c a l i t y  

- c o r t r o l  che r t  a t  t h e  zppropr ia te  calendar da te  pos i t ion .  I f  t h e  p lo txed 
I 
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SUBJECT: HP SOP 1-2 - Counting Procedures

points are within the dotted lines the couing system -s periosrm.ss
factorily° if the plotted p "ints-.are not withi, the dotted lines the i -

rument control. settings should b e examined for C,_ O..r. rec- e ns",. Possible causeS.
of n-afuLnctions which can be. eadiy checked are shifts in.operaLtng voi 0a7es

or gain, detectorddEmage, line noise, large bac ground increasesI o an e -ic

timer, scaling ' or register. The. standard -itself should be examni ned for

wearing of the protective *&overinhgor leakage. which could cause incr•se.ed or
decreased counting evels, respe ctively. Tf 'he f aut cannot be corretd-
'toe instrument should be removed from rouuin operatron until repaired'. The

cuality-control chart should be continuously eyxri ned for indi-,cations of trends
toward unacceptable operation so,-that potential - aif",ctin of the instrument

system or other sources of faults can be corrected as quickly as possible,

Gradually decreasing counting may be caused by subtle:deg radation of the photo-
multiplier tube in scintillation: systems... na~chirneurred fault and its method

of correction should be noted on: the quality-control chart'; this- will assist
in, analytical data evaluations or in the diagnosis of instr'ument malfuhction 0

3. Counting Precision.

a.. Standard Deviation:.:

(1) The pr'ocess of rad oactive decay is a random phenomenon,

the events being counited from a 'andom sequence in timeo Therefore, counting

*for a finite period of time can only yield an estimate (r) of the true, aver-

age counting rate.(.).iThe degree, or measure of precision is directly related

to' the standard deviation (o) as shown by thee following table:

TABLE" 'I

R o

.01 100 1-0,000 1,000 3-0.0%
S "00 10,000 10,000 I0O 11o0%

100.00 1,000,000 10,000, iO 011%

'Where: T= Sample Counting Time (minutes)

''s Net' Sample Co nts

Rs Net Sarmple counts per Minute

c7 Standard Devilation

Percent Error (1000)
" ... RS

(2) An examination of the rble shows I}.: in the firs i kn.--5nce
the sample was counted for a very short time but (let us ass,'m=e.5 th count r=te

.5
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?. ' q""'- 1'". Hp SOT 1-2 - @Guil-i;i.n:z, , i ' y o ~ e , $ ~ ~ - ? s  ' ~ U L . J ~ ? , L L .  

w.;s found to be 1G,gC;O czzlq .Tco;,~; $he l z s t  e n ' i ~ y ;  h@r;? t h e  s ~ c z p l e  5.7~5 
L . . 

co:.;n'te-j r o r  ; lonp; b-;i.t s - t i l l  !;he co~'yi'i; r & e  v;s ;'o-irL>d <i3 3.e 19,000 c -~ ;?  ' c  - nie' dif.?ep.-.qc -L L. - be'ii,<reeil t w c ,  erra3~ples is ' t h a t  '-i-lle -?"-cz" - -.---r-------..- l i~~il.~; l . ~ i  .z~!.F,~L .--- L 1ilu~t be - - .* fl 7~' L ~ L ~ o r . t e d  2s 10,000 cpm * 10% 8 tjbi/. Confide~lce Level  (CL) - :-elsti?;ely apy;?ox- 
. *  , .  im-- 3 ec' ,.-m- - - . . . L ~ ~  e . i -Lhe las t  ecti-y ma?-. be  r e p o r t e d  as 10,000 cix-a : .0 .I% 

@ 58% CL - a f a i r l y  exac t  mensurem~nt .  
- .  . . . . 

( 3 )  For hza<th.pl:ysics pvrposes a 25% c o u n t i r ~ g  e r r o r  5.5 u s u a l l y  
suf f i c i e r t l j r  a c c u r ~ t e .  The pei-csnt. errol- and the: ~onf ' i dence  Lave1 used must.  
zlt;zys be r epo r t ed .  . The Co~?f:d~!ice h v e l  I s .  t h e  st'ri?dard d e v i a t i o n  m u l t i p l i e d  , - . , 

. . by a f a c t o r ,  f o r  exanpie: - 

-. 
0.6750 = 50% Confidence Level  ( C L )  

- -  - - -_ -- - 
1.000< =',-68% Confidence Level  ( CL) 

1.6450 = 90% Confidence Level  (CL)  

1.9600 = 95% Confidence Level  (CL)- ori in ally rounded- 
o f f  t o  2.000 , 

- 

3.0000 = 99.7% Confidence Level  (CL) 

; ,Coimting a t  Heal th Physics i s  u s u z l l y  done a t  t h e  20 o r  95% Confidence Level.  
Therefore ,  t h e  l a s t  e x m p l e  c i t e d  i n  3a(2) above would be r e p o r t e d  rs: 

= 10,000 NCPM 2 0.2% @ 95% CL 

b . Minimuii Detec tab le  A c t i v i t y  , 

(1) The MinTmm D e t e c t ~ b l e  A c t i v i t y  (MD-4) i s  s f u n c t i m  of t h e  
s e n s i t i v i t y  of  t h e  count iag  system, t h e  bac!iground count rate, t h e  le:?z$!~ of  
t i n e  e v a i l ~ b l e  Par counting t h e  s m ~ p l e ,  and t h e  c o m t i n g  p r e c i s i o n  2 c s i r e d .  
For t h e  norna l  h e a l t h  phys ics  survey e v a l u ~ t i o n  a Colmting E r r o r  of  525% i s  
acceo tzb le .  The s e ~ s i t i v i t y  o f  t h e  counting system i s  de.ceriiiined by tlze Cis- 
t a n c e  of  t h e  sernple from t h e  s e n s i t i v e  volnine of -the d e t e c t o r ,  t h e  mou~t i i?g  
m a t e r i e l s  used,  t h e  energy o f  t h e  emi t ted  r a d i a t i o n ,  and t h e  q u a n t i t y  nnd t y p e  
of absorbing m a t e r i a l s  between t h e  sample be ing  counted end t h e  d e t e c t o r .  

( 2 )  The IQA is c a l c u l ~ t e d  2-t 30 (99.7% CL) as fo l lows  : 



. , ,  

Therefore ; . m$, 5s .6 I\1'CP.h'i,'or.lw-2f3 T arc- 903 .T% .conf? <eri:. -th&t 6 MCPM rz-pkesent - 

real ac'civjlty and a r e  not  due . t o :  a-  s ta -~is t - ika l  .I"luctuz.tPon of' 'the bacltcround 
. . 

counting r a t e .  . .  . , 
, . 

, .  . . . . . 
( 3 ) The .vail12 'thk-; calcnid,, I f ~ d ,  v a l i d  ~ y ~ l y  a '  s.-..- r;::iv:e "o.cfit-jilj{ . . 

time equal  $0 the ba i .k~round .coun l ihg .  . . l ir ie arld Is d.ep2nden.e 'ti$on t h e  a b i l i t y  of .- 

t h e  'counting' system t o  reproduce "~he hackgrouiid obta jned ,  

. . 
6 .  High. -Coukt'- ' ~ d ' t e  @or.>ectioris .' . . 

' .  . , .  . . . . .  . : 

- . .- 

(1) Every C O W ~ ~ &  system 'has  B f i n ' i t e  upper lixltt on its counting 
. . 

. - r a t e  capac i ty .  P.t h5gh c o u ~ t ' r ' a t e s  '&ye en@o.'i~i>-te~*ed f ~ " ~ ~ l i  co inc idence  loss, 
( I . . , , dead, i;$.ze-;:'.:and r e s o l u t i o n  iirfiStat.5 02s . 

........ '. . '.,.. 

' ( 2 )  D e t e ~ ~ ~ f n a t f o n  'of Dead Time (the l e n g t h  of zfme a ccun-Ling - 

system r e q u i r e s  t o  process  a  s f n g l e  pulse durrng which Lntervel  t h e  systsm i s  
i n s e n s i t i v e  t o  a d d i t i o n a l  p u l s e s ] .  

( a )  A s imple way t o  evalnaxe Dead Tfne (t) i s  by the "Spiix 
Source" method. Four counting r a t e s  are r equ i r ed :  ' 

1_ Rb Gackgro-and Counting Rzte (apm) 

2 R1 = F'lrst; Beta Source (GIGS; cpnj - 

k Rlo2 = F i r s t  a:ld s ecc r~d  BeJca Sources c o ~ z t e d  
A b o & ~ Q h e r  (Gross e p i )  

. . 
( b )  o.ir.ect, &eterfijlnation c;f t h e  desd - t<mz by u s e  of an 

oscilliscope i s  rec~xmeded yhen t h e  equi ;~nient  1s  &.v.ai' ~ a c l e ,  -' 

- 

( 3 )  The dead tryL3 ys lue  IT&y be as& t:, r i e h - ? . + n i n ~  r L. A I -. .. +he .v - UL 
. < Counting Rate  sing the' ~"c;llowir_g f o ~ i ~ ~ i a :  
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. .  . 

t = System Dead Tine (minutes)  
. .  . 

a .  General.  A f t e r  it has  been detei"li1ineZ thzt a count ing  s y s t e n  i s  
p e r f o m i n g  s ~ t l s f s c t o r i l y  , I-t rfiust b e  cal ibra-bed.  3~ c a l i b r z t i o n  we  rean  t h e  
e s t z b i i s b x - ~ e ~ t  or' a f i x e d  and l;n0i111 r e l a t i o i l s h i p  between t h e  oiztput of  'che 
corn-Ling sys'tem and the i d e n t i t y  and q u a n t i t y  of  t h e  smple  being analyzed.  

i r T 3 s  r e l e t i o n s h i p  is g e n e r a l l y  besed  on t h e  c a r e f u l  n~easurernznt of  a c e r t i i ' i e d  .- 

s" -rd-rd't w:- 
v ~ l  '2. ~ i c h  lxay be de f ined  &s a r a d i o e c t i v e  s m p l e  t h a t  h a s  been assayed 

by e repuJ~2'ole s c i e n t i f i c  o r  c o ~ ~ ~ ~ ~ ~ e r c i a l  o rgan iza t ion .  
- - 

b .  S e l e c t i o n  o f  Counting ~ t a n e a i - 6 s .  Nornal iy,  t h e  fo l lowing  
s tzndards  w i l l  b e  used f o r  eoniparison wi th  u n i d e n t i f i e d ,  mixed samples: 

\ I 2 3 8u,an: 
a-emission - ium 

B-emission ( u ~ i d e n t i f i e d  l a b o r a t o r y  samples)  - 14c 

B-emission ( u n i d e n t i r i e d  r e a c t o r  s a i p l e s )  - 2 0 4 ~ 1  

y-emission - 3 7 ~ e s i u m  

-- 
hoke: The 0.662 Mev Gsa~z-Rey from I 3 7 ~ e s i ~ ~  end t h e  0 -77 Mev ( ~ ! ~ a x )  Beta- 
p a r t i c l e  e n i s s i o : ~  Prom 5 0 4 ~ h a l l i u n  e r e  cons idered  t o  be  s u i t s b l e  f o r  Xixed 
Pi s s i o n  Product  c a l i b r a t i o n ,  

c. C o ~ ~ p a r a t i v e  Counting. Comparing e smple  d i s i n t e g r a t i o n  r a t e  t o  
t h a t  of a  known s tandzrd  i s  only  a c c u r a t e  when t h e  geometr ies  a r e  i d e n t i c e l  and 
t h e  count r a t e s  ape similar. 

5. Evaluz2~fon of Sczmles. 

a .  Yaown I d e n t i t y .  . 

(1) If t h e  i d e n t i t r j  of t h e  r ad ionuc l ide  Is eslablisheci 2nd th? 
coirr?-Ling e f f i c i e n c y  has been determined wi th  a c e r t i f i e d  s t a n d a r d  09 the% r cd io -  
nuc l ide ,  t h e  a & t i v i t y  i s  s imply  determined by p repa r ing ,  rccuntlng, axd count ing  
- L ~  L - c  - szxple .  The dprn i s  t hen  c a l c u l a t e d  us ing  t h e  fo l lowing  r e l a t i o z s k i p  : 

- 
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(2) 1.f +he - ;d-..p": e L i b ~ t y  of t h e  r a d i c n u c i i d e  i s  k~owri b u t  %he , 

counting 2 f f i c i e n c y  has n0.L; besn deteryj1j.nr.d wi th  a c e r t i f i e d  s t anda rd  of tha'c ' 

r a d i ~ n u C i i ? ~ r ,  then .as ees-tinl&tion 03 t h e  n c t i v q t y  m.y 'be  ob ta ined  by use of  a 
.. r;l-;JT,; ..;:;y'-.>.;',. -3.y.- - -- . . 
. . 

?.,z?eL;-gb,L.,vS. SY!"!.i.%<:llc;yT , ~ , ? ~ a . t  has bee11 . pre'pared i-0:- a ~ - ~ c - e i , f i c  counting 
.ii-~sZ>urnen-t~-%nd c o u n t i n g  G;eorneTry us ing  c n l i b r a t e d  Scjurces . See I;:iguiee 2. 
The count in,^ e f f i c i e n c y  f o r  a predetermined energy i s  read fi-om t.he graph and 
t h e  activi-ty.;  i s  th!eri c a l c g l z t ~ d  .using t h e  ' r e i a t i o i ? s h i i  i n  5 a ( l )  abo -~e .  

. . 
. . 

b . unknown Jdent'i-ky, , ' ' ' 

(1) When t h e  i d e n t i t y  of t h e  r a d i o n u c l f d s ( s )  Ls  xnknown znd t h e  
h e a l t h  2hys i c s  eva luaz ion  r e q u i r e s  i d e n t i f i c a t i c n  f o r  ;he es t ab l i shmen t  o f  
adeqoaze c o n t r o l ,  t he  sanp le  should  be ans?l;fzed 'oy e i t h e r  gzrrda spec t rometry ,  
chemical s e p a r a t i o n ,  h a l f - l i f e  de t e rmina t i an ,  Fea ther  Ana lys i s ,  or a  combina- 
t i o n  of t h e s e  methods. When t h e  ana lyses  have been a e c o m ~ i i s h e d  and zhe 

i ) i d e n t i t y  of t h e  r ad ionuc l ide  has  been e s t a b l i s h e d ,  t h e  az-c iv i ty  should  be 
determined i n  accordance with t h e  previous i n s - ~ r u c t i o n s .  

( 2 )  If zdequate c o n t r o l  o r  eva lua t ion  does n o t  depend on 
i d e n t i f i c a t i o n  o f  the r a d i o n u e l i d e s ,  e n  e s t i m a t i o n  of t h e  a c t i v i t y  may be  
based on t h e  r ad io i so topes  l i s t e d  in para 4b above. 

c .  Wipe Countipg - STogle Samples. Norinally i ~ l p e s  a r e  counted for 
only  one mfn-dte each.  This  however i s  dependent xpon t h e  M 3 A  o f  t h e  syc:i. 
f o r  t h e  r e d i o n u c l i d e ( s )  under cons ide ra t ion  al?d the currenr, con tqp fna t ion  -- 
l e v e l s .  It may, t h e r e f o r e ,  be  necessary  t o  lengthen  t h e  c o ~ n - c i n g  t ime on 
occasion i n  o r d e r  t o  obt5,in s u l t a b l e  c o ~ n t ~ n g  s z ~ t i s - ~ f c s  ( s e e  p a r a  3 ) .  

d .  Ef f  i c i e n t  D i s t r i b u t i o n  o f  Countir~g Tine, 

(1) When t h e  a c t i v i t y  of a srn-p:? i s  low cor~payed t o  -6he 
backgrow-d c o u n t i r g  r a t e ,  it is  advan-tageous t o  e z l c i l l s t e  t h e  mosr, eTf' icient 
d i s t r i b u t i o n  o f  count ing  t ime between t h e  sample a c t i v i z y  end t h e  backgrmnd 
a c t i v i t y  i n  o rde r  t o  n in imize  the counting e r r o r .  

(2) It can be shb-wn 'cS;at . f o r  a  ps-i-ticular ti-ice d i ~ - ~ r k t ; - c t i o n ,  
the counting e r r o r  w i l l  be  a t  a r n i n i n ~ x ~ .  . The ti:;le dfs t r - i 'bu t ion  i s  c z l c u l z t e d  
a s  fol lows:  
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where.. Tb,s =, Length o f  Smple plus Background 
. . ' I  

. - C O U ? ~  i n -  ivI-inuJ~es , , . 

T = of' B'&ckgrould Ccunt i n  b;<rlutes 
-b, " . , 

Rb-:-~ = Cross Cowling Rate o f  Sample p1-2s 
, - Eackgro~r ld  

Rb = Baclrground Counting Rate 

e ,g .  Suppose a sanple  h a s  an a c t i v i t y  o f  4,000 cpm end -the - 

backgromd i s  40 c$m; then 

- - --._ _ -- - -'k = - = JlO0 - = 10 
T-,, 

.- 

This rneaxs that f o ~  t h z  most e f f i c i e n t  d i s t r i b u t i o n  of coun t ing  tfme w i t h  
m in lnm C O - ~ ~ ~ E E ;  e r r o r  f o r  a given 'iime, t h e  s a a p l e  shou ld  be c m t e d  f c ~  
a t i n e  in-cerval  t h a t  i s  t e s  t imes  t h z t  of t h e  backgrowti deterroinz%iurtn. 

- 
. -- 

6 .  Ce1cula'iion of A-c'civi-ty. See t h e  z,t'cached Appendix A fzr t h e  meek- 
ods zvld u n i t s  ex-boyed t o  c a l c v l l z ~ e  %he a c x i v i t y  o f  smigles  analyzed by the - 
Rad ioac t iv i ty  Pna1ysis LaSoratory , Health 2hys i c s  , WRPNC, 

7. z A ~ a t i s t i c S L  P a a l y s i s  of  E n v i r o ~ ~ z e n t a l  Dcta. 

e. All e n v i r o n ~ e n - t e l  smiple Czta i s  sub jec t ed  t o  stazzdard s c a t i s t i c z l  
t e s t s  09 s i p - i f i c a i c e .  Cneuvenet's C r i t e r i o n  i s  u t i l i z e d  t o  e s ~ z b l i s h  zhs 
acceoc z b l e  2eviz-Lion. 

b. l*kex t h e  observsd r a t i a t i o n  l e v e l  of  t h e  e n ~ i ~ o n x ~ n t a l  s m p l e  
exceeds t h e  bese 1Sne enviroi?nental radi8";ion l e v e l  by more t h m  t h ?  ~ c e e p t a ' c i e  
d e v i ~ t i o n  as e s t ~ b l i s h e d  by C11z:~venet's C r i t e r i o n ,  t h e  s a p l e  is: h e l d  for iXcc- 
t h e r  evalu.ztion m-d a d d i t i o n a l  r e p r e s e n t a t i v e  smiples a r e  obtaizled T3-r mizlysis, 
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Number 2-2 10 June  1974 
RADIOACTIVITY ANALYSIS LABORATORY' 

1. Purpose. To e s t a b l i s h  g u i d e l i n e s  f o r  t h e  r a d i o a c t i v i t y  a n a l y s i s  labora-  
t o r y  (R/A Lab), Health Physics  (MP), Wal te r  Reed Army Medical Center  (WRAMC) 
i n  o r d e r  t o  i n s u r e  t h e  o r d e r l y  and cont inuous ope ra t ion  o f  t h e  l abo ra to ry .  

. - 
2. Mission. To a s s i s t  t h e  Chief ,  Nuclear Laboratory and Technica l  Se rv i ce  
Branch (Ch, NLETS Br), HP, WRAMC, i n  t h e  succes s fu l  f u l f i l l m e n t .  o f  t h e  o v e r a l l  
mission of t h e  Branch by provid ing  t h e  necessary  t e c h n i c a l  and a d m i n i s t r a t i v e  
a b i l i t y  t o  determine t h e  i d e n t i t y  and q u a n t i t y  of  r a d i o a c t i v i t y  i n  environ- 
mental samples,  wipe t e s t s ,  r e a c t o r  e f f l u e n t s ,  r e a c t o r  poo l  water ,  and o t h e r  
s p e c i a l  ana lyses  a s  r equ i r ed .  .- 

3 .  Routine Duties .  
- 
.- 

a. General.  Routinely t h e  Ch, R/A Lab, w i l l  eva lua t e  and r e p o r t  sample 
ana lyses  d i r e c t l y  t o  t he  r eques to r .  However, when ana lyses  i n d i c a t e  abnormal 

, samples o r  contamination l e v e l s ,  he w i l l  c o n s u l t  wi th  t h e  Ch, NLETS B r ,  p r i o r  
' t o  making a' f i n a l  r e p o r t  t o  t h e  r eques to r .  

b. Dai ly  Ca l ib ra t ion  of  Counting Equipment. A l l  c a l i b r a t i o n s ,  background - 
measurements, malfunct ions and r e p a i r s  w i l l  b e  en tered  i n t o  t h e  Dai ly  Perform- 
ance Log. Ca l ib ra t ion  sources  and backgrounds w i l l  b e  counted d a i l y  on 

I , 
r o u t i n e l y  used equipment. A l l  r o u t i n e l y  used equipment w i l l  normal ly  be l e f t  I 

i n  t h e  ope ra t ing  mode t o  i n s u r e  i t s  s t a b i l i t y  and r e l i a b i l i t y .  I 

(1) NS 4096 Channel Analyzer. See manufac turer ' s  l i t e r a t u r e  f o r  , 
ope ra t ing  i n s t r u c t i o n s .  I 

(a)  The i n t e g r a l  gamma e f f i c i e n c i e s  f o r  r o u t i n e  geometr ics  a r e  
a r r i v e d  a t  from the  137-Cesium p o i n t  sou rce  e f f i c i e n c y  u s i n g  an empirically 
determined c o r r e l a t i o n  f a c t o r .  1 

I 

(b) Energy c a l i b r a t i o n  - 0-2 MEV f u l l  range - - - I 

I 

(c)  Performance check. 
5 
I 

(2) Beckman Liquid S c i n t i l l a t i o n  System. See manufac tu re r ' s  l i t e r a t u r e  
i f o r  ope ra t ing  i n s t r u c t i o n s .  1 
\ 

I 
, - 

*This SOP supersedes HP SOP Number 2-2, q O  September 1972. 
t 
r 
I 

1 
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( 3 )  This inst,rwnent i s  normally c a l i b r a t e d  by running a s c t  of 
quenchcd s t anda rds  and p l o t t i n g  t h e  c a l c u l a t e d  e f f i c i e n c i e s  a g a i n s t  t he  
automatic  quench c o r r e c t i o n  (AQC) f a c t o r ,  ( t h e  decimal va lue  fo l lowing  t h e  x 
on t h e  p r i n t o u t ) .  

(b) ~ f f i c i e n h  f o r  each sampie is  determined by going t o  t h e  
c a l i b r a t i o n  curve f o r  t h a t  type  of  sample and t a k i n g  t h e  e f f i c i e n c y  as  t h a t  
p o i n t  where t h e  AQC f a c t o r  i n t e r c e p t s  t h e  e f f i c i e n c y  curve.  

( 3 )  Beckman WIDEBETA 11, Beta- coun t ing  System. See l i t e r a t u r e  f o r  .- 

ope ra t ing  i n s t r u c t i o n s  . 

(a)  Net b e t a  e f f i c i e n c y  is  c a l i b r a t e d  from a 14-Carbon s t anda rd .  

(b) Alpha e f f i c i e n c y  i s  c a l c u l a t e d  from a  210-Polonim s t anda rd .  
- 

( 4 )  1600 Channel Mult i -parameter  Analyzer .  See manufacturer  I s  

l i t e r a t u r e  f o r  ope ra t ing  i n s t r u c t i o n s .  
- 
- 

(a )  This i i s  trument w i . 1 1  be  in te rchanged between s e v e r a l  
d i f f e r e n t  d e t e c t o r  sys  tems depending upon t h e  l a b o r a t o r y ' s  needs . 

I 

(b) C a l i b r a t i o n  of t h i s  ins t rument  w i l l  b e  done a t  t h e  
t ime o f .  sample counting. C a l i b r a t i o n  w i l l  b e  done wi th  whatever i so topes  
a r e  necessary  t o  g ive  t h e  l abo ra to ry  a  r e f e r e n c e  as  t o  t h e  energy,  a c t i v i t y ,  - 

e t c . ,  of t h e  sample under cons ide ra t ion .  

(5) LCRM-22R A i r  P a r t i c u l a t e  Monitor. See manufac turer ' s  l i t e r a t u r e  
f o r  ope ra t ing  i n s t r u c t i o n s .  

(a )  Change t h e  f i l t e r  paper  each duty day a t  approximately 0900 
hours .  Prepare a  WRAMC Form 708 (Health Physics Survey Work Copy)--for--the- 
f i l t e r  removed. Stamp t h e  c h a r t  on the  LCRM-22R-and t h e  WRAMC Form 708 wi th  
t h e  rubber  stamp provided and fi.11 i n  t he  r e q u i r e d  d a t a ;  t ime,  d a t e ,  weather ,  ' 

e t c .  

(b) Make a  v i s u a l  i n spec t ion  of  t h e  i n d i c a t o r s  t o  a s s u r e  p rope r  
ope ra t ion .  

(c) For c a l i b r a t i o n ,  s e e  ANNEX B t o  t h i s  SOP. 

c .  P e r i o d i c  C a l i b r a t i o n  (Determiged by Chief ,  NLETS Br) 

( I )  C H I  Squared (x2 ) s t a t i s t i c a l  e i a l u a t i o n  of each l abo ra to ry  i n -  
strument i n  d a i l y  use f o r  nuc lea r  counting purposes .  

- 

(2) Determination of t h e  r e s o l u t i o n  of t h e  4x4" Sodium Iodide  c rys -  - - 
- t a l  and phototube assembly (4x4" NaI Xtal) . - 

t 
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d. Voltage p l a t e a u s  and X2 s t a t i s t i c a l  eva lua t ions  w i l l  be  performed 
as  r e q u i r e d ,  and a f t e r  equipment r e p a i r s  o r  component changes.‘ 

4. Laboratory Procedures and Work Load. 

a. General.  - - . .  .. -. 
(1) For convenience, 10 minute counting t imes a r e  spec i f ie ,d  throughout  

t h e s e  procedures ;  however, i n  cases  where a low sample-to-background r a t i o  
e x i s t s  and a smal l  count ing e r r o r  i s  necessary ,  t h e  count ing  time w i l l  b e  
extended t o  i n s u r e  s t a t i s t i c a l  v a l i d i t y  of t h e  rad ioassay .  . - 

(2) Abnormal a s  used i n  t h e s e  procedui-es i s  de f ined  a s  any sample 
exceeding t h e  r a d i a t i o n  p r o t e c t i o n  gu ide l ines  (RPG) and/or  contaminat ion l e v e l s  
or  t h a t  has  a gamma spectrum wi th  a s t a t i s t i c a l l y  s i g n i f i c a n t  photopeak(s)  
t h a t  has  n o t  been p rev ious ly  i d e n t i f i e d - a n d  whose o r i g i n  has  no t  been explained 
t o  t h e  s a t i s f a c t i o n  of t h e  Chief ,  NLETS B r ,  HP, WRAMC. -- 

b.  Dai ly  Samples.' 
- - -  

(1) DORF Pool Water 
- - - 

(a )  Action. Allow sample - to  decay f o r  approximate-ly 24 hours 
a f t e r  c o l l e c t i o n  t o  al low t h e  41-Argon t o  decay away, thus  e l i m i n a t i n g  i t s  
i n t e r f e r e n c e  i n  t h e  d e t e c t i o n  of low l e v e l s  of f i s s i o n  products .  

, n -- 

1 Do a 10-minute i n t e g r a l  gamma count on a M a r i n e l l i  bea- 
k e r  wi th  one e m p t y p l a s t i c  bag i n s e r t e d  t o  e s t a b l i s h  t h e  background counting t 

r a t e  of t h e  4x4'' NaI Xta l .  

2 Do a 10-minute i n t e g r a l  gamma count of  2500 m l  a l i q u o t  - 

3 Prepare-an  X-Y p l o t  on a l l  abnormal samples. - 
(b) Ca lcu la t ions  - See HP SOP 1-2, , Counting Procedures.  

( c )  Follow-up' - Next day. 

1 Do a ' 10-minute - i n t e g r a l  gamma count of  t h e  sample i f  - - 
r equ i r ed  f o r  decay-purposes. - 

1 

2 Prepare an X-Y p l o t  o f  t h e  gamma spectrum. - 
(d) D i spos i t i on  of Sample - Discard t h e  sample t o  t h e  sewer 



I 

MEDEC-YIIP 
I-IP SOP 2-.2 10 June 1974 

a f t e r  t h e  a c t i v i t y  decays t o  approximately 1 0 - ~ u ~ i / m l ,  making t h e  a p p r o p r i a t e  
e n t r i e s  ' i n  t h e  Waste Disposal  Log. 

(2 )  A i r  P a r t i c u l a t e  Monitor - Reactor  A i r  Samples. 

( a )  ' Immediate. ~ c t i o n  
- 

1 Do a 10-minute - i n t eg ra l  gamma count on t h e  4x4" NaI 
Xtal  with t h e  1/4"-lucite b e t a  absorber  i n  p l a c e  t o  e s t a b l i s h  the  background 
counting r a t e .  

2 Do'a 10-minute i n t e g r a l  gamma count of  each f i l t e r  a t  
l e a s t  f i v e  (5) hours a f t e r  sample cut-off  ( t o  al low f o r  decay of s h o r t - l i v e d  
Radon components) . 

3 Prepare an X-Y p l o t  on a l l -  abnormal samples.  - -- 

(b) Ca lcu la t ions  - See FIP SOP 1-2, Counting Procedures .  
- -- 

(c )  Follow-up - Next day. 

1 DO a 10-minute i n t e g r a l  gamma count on t h e  4x4I1 NaI 
Xtal  wi th  t h e  1/4"-lucite b e t a  absorber  i n  p l a c e  t o  e s t a b l i s h  t h e  background 
counting r a t e .  

- 

2 Do a 10-minute i n t e g r a l  gamma count of  each  f i l t e r  a t ,  
l e a s t  24 hours a f t e r  sample cu t -of f  ( t o  allow f o r  decay of long- l ived  Thoron 
components) . 

3 Prepare X-Y p l o t s  only i n  cases  where f u r t h e r  ana lyses  - 
are indica ted .  

(d) D i spos i t i on  of Samples 

1 Routine Samples - Discard t h e  samples a f t e r  a n a l y s i s .  - 
7 

2 Abnormal Samples - Discard t h e  samples o n l y  a f t e r  com- 
p l e t i o n  of a n a l y s G - i n  accordance wi th  c u r r e n t  procedures.  

------- .- - 

(3) A i r  P a r t i c u l a t e  ~ o n i - t o r  - LCRM-22R [211 F i l t e r  Dlsc) . 
(a )  This sample i s  c o l l e c t e d  f o r  u s e  as  a background comparison 

i n  t h e  eva lua t ion  of  r e a c t o r  a i r  samples. 
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(b) Procedure same a s  (2)  (b) above% with t h e  excep t ion  t h a t  t h e  
3 / 4 " ~ 4 ~ ~  d iameter  lead  s h i e l d  i s  p l aced  on top  of  t h e  f l a t  f i l t e r  d i s c  f o r  a l l  
counting. I 

(c )  Calcu la t ions  - See HP SOP 1-2 ,  Counting Procedures .  

(d) ~ i s ~ o s i t i o n  of Samples. - Same as  (2)  (d) above. 

(4) .  Wipes 

, . 
. . ( a )  Inuncdiate ~ c t i o n -  , 

1 Beta contaminat ion suspec ted  - 
a S e l e c t  a c a l i b r a t i o n  s t anda rd  i n  t h e  energy range 

of t h e  suspec t  i s o t o p e  and determine t h e  counting e f f i c i e n c y  (See HP SOP 1-2 ,  -- 

Counting Procedures,  para  4b) . 
b S e t  t h e  wipes up f o r  WIDEBETA I1 system. I n i t i a t e  - 

.- 

10-minute counts  on s%ples. 

c I f  contamination i s  noted on any wipe, remove i t  
from i t s  p l anche t ,  p l ace  i t  i n  a pape r  envelope, and count it on t h e  4x4'' NaI 
Xtal t o  determine t h e  amount of gamma a c t i v i t y  p r e s e n t  and i t s  i d e n t i t y  i f  i t  
is a gamma emi t t e r .  Wipes a r e  counted wi th  t h e  3/4"x4" d iameter  l e a d  s h i e l d  - 
on top  o f  t h e  wipe. 

2 Gamma contamination suspec ted  - Proceed a s  i n  c above. - - 
. 3 Alpha contamination suspected - Adjust t h e  count ing  

mode t o  Alpha  ode-(WIDEBETA 11) .  

(b) Calcu la t ions  - See HP SOP 1-2, Counting Procedures .  

(c )  Follow up 

1 Notify t h e  r eques to r  by te lephone of any wipes found 
t o  b e  of g r e a t e r  a c t i v i t y  than  t h e  contamination . l e v e l ,  g iv ing  t h e  a c t i v i t y  
( i n  dpm) and i d e n t i t y  of t h e  contaminating i so tope ,  i f  known. 

2 Prepare X-Y p l o t s  of t h e  gamma spectrum on ly  i f  a f u r -  
t h e r  a n a l y s i s  i s  i z d i c a t e d  o r  i f  they  have been reques ted  on t h e  WRAMC Form 
708. 

(d) Dispos i t ion  of  Sample' 

- 
1 Discard a l l  noncontaminated wipes. - - - 

I - 

5 - - --- - 
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- _-- 2 Hold t h e  contaminated wipes u n t i l  a  . r epo r t  i s  made t o  t h e  
r eques to r ,  then  d i sca rd  them i n  accordance with c u r r e n t  procedures .  

(5) Spec ia l  Samples - From time t o  t ime,  s p e c i a l  samples w i l l  b e  
rece ived  f o r  evaluat ion- .  These w i l l  be  t r e a t c d  i n  accordance with HP SOP 1 - 2 ,  
Counting Procedures,  and with t h e  p r i o r i t y  determined by t h e  Chief ,  N L ~ T S '  B r ,  
HP, WRAk1C. 

c .  Sanlples Col lec ted  
- 

(1) Fallout-washout Samples ( c o l l e c t e d  twice  month ly , i  . e  . , a t  i n -  
t e r v a l s  of  no t  l e s s  than  13  days ,  bu t  n o t  t o  exceed 18 days ) .  

(a)  Immediate Act ion 

1 Do a 10-minute i n t e g r a l  gamma count  on a  f a l l o u t  co l -  
- 

l e c t o r  wi th  one (1) l i t e r  of  de ionized  wa te r  i n  a  p l a s t i c  bag t o  e s t a b l i s h  
the  background counting r a t e .  

- 
. - 

2 count ing  w i l l  be performed and X-Y p l o t s  prepared  i n  LC- 
cordance wi th  ANNEX C t o  t h i s  SOP. 

(b) Ca lcu la t ions  - See HP SOP 1-2, Counting Procedures .  

(c)  Follow-up. Samples wi th  unusual  s p e c t r a  o r  t hose  having 
a c t i v i t i e s  above 600 dpm will b e  r e t a i n e d  f o r  d e t a i l e d  a n a l y s i s  and i d e n t i -  
f i c a t i  on. 

(d) D i spos i t i on  o f  Samples 

-. - - -- 1 A l l  normal samples w i l l  be  d i sca rded  i n t o  t h e  s a n i t a r y  ---_ 
sewer system. -------,- - 

2 Abnormal sainples w i l l  b e  d i sca rded  i n  accordance wi th  , 

cu r ren t  procedures-upon completion of t h e  ana lyses  . 

(2) Reactor E f f l u e n t  Water Samples ( c o l l e c t e d  as  r e q u i r e d  f o r  a n a l y s i s  
p r i o r  t o  r e l e a s e  t o  t h e  u n r e s t r i c t e d  a r e a ) .  

(a) Immediate Action ' 

1 Do a 10-minute i n t e g r a l  gamma count on each sample. A 
Mar ine l l i  beaker  with one p l a s t i c  bag i n s e r t e d  w i l i  b e  counted f o r  1 0  minutes  
t o  e s t a b l i s h  t h e  background counting r a t e  on t h e  4x4" NaI X ta l .  , A background 
w i l l  b e  r e q u i r e d  f o r  'each sample analyzed. 

- 

- 6 - 
- 
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2 Do a 10-minute i n t e g r a l  gamma count of  t o t a l  sample I 

minus one (1) l i t c r  ( f o r  reduction i n  accortlance wi th  /\NNI'X A t o  t h i s  SOP, 
an evaluation of  t h c  rcmaining volumc i s  u s u a l l y  bctwcen 1500 and 1800 ml).  : 

3 I'reparc an X-Y p l o t  on a l l  abnormal samples. I 

. - 
4 Proceed with p r e p a r a t i o n  of t h e  one (1) l i t e r  a l i q u o t  

of cach sampl'e for-a n e t  a n a l y s i s  ( s ee  ANNEX A t o  t h i s  SOP). Counting 
time should be  s u f f i c i e n t  t o  provide  a counting e r r o r  n o t  g r e a t e r  than 25% 
a t  t h e  955 confidence l e v e l  when a s say ing  samples wi th  an a c t i v i t y  g r e a t e r  

. - 

than  1 x 10 m C i / m l .  I 

(b) Ca lcu la t ions  - See HP SOP 1-2 ,  Counting Procedures .  

( c )  Follow-up. Abnormal samples w i l l  b e  analyzed i n  d e t a i l  
f o r  de te rmina t ion  of t h e  h a l f - l i f e  and i d e n t i f i c a t i o n  of  t h e  n u c l i d e s  p r e s e n t .  - 

(d) D i spos i t i on  of  Samples. Discard t o  sewer'  ( l i q u i d  samples) 
o r  non-burnab l e  waste ( s o l i d  samples) when a n a l y s i s  i s  completed i n  accordance - 

. - 
with c u r r e n t  procedures .  

( 3 )  Gas Samples ( c o l l e c t e d  a s  r equ i r ed  by t h e  Heal th Phys ics  O f f i c e r ,  
WRAMC, o r  t h e  P h y s i c i s t  i n  Charge, DORF. 

(a )  Immediate Action - .  
- --- -- ----- 

1 Do a 10-minute i n t e g r a l  gamma count of an empty sample 
con ta ine r  t o  e s t a b i i s h  t h e  background counting r a t e  on t h e  4x4" NaI Xta l  w i t h  
t h e  1/4" l u c i t e  b e t a  absorber  i n  p l ace .  

2 Perform a 10-minute i n t e g r a l  gamma count on e a c h  sample. - 
(b) Calcu la t ions  - See HP SOP 1 - 2 ,  Counting Procedures .  

(c )  Follow-up. Abnormal samples w i l l  b e  analyzed i n  d e t a i l  
f o r  i d e n t i f i c a t i o n  of  a l l  nuc l ides  p r e s e n t .  

. . 
(d) D i spos i t i on  of Samples. ~s most sample; of t h i s  type  w i l l  

be sho r t - l i ved ,  samples w i l l  be h e l d  f o r  decay. 

(4) S o i l  Samples ( c o l l e c t e d  twice  annual ly) .  
- 

(a )  Immediate Action :; 

1 Do a 10-minute i n t e g r a l  ;.amma count of an empty sample 
con ta ine r  t o  e s t a b i i s h  t h e  background counting r a t e  on t h e  4x4'' NaI Xtal  w i t h  
t h e  1/4" l u c i t e  b e t a  absorber  i n  p l ace .  

- 

- - 
- 

7- 

7 

- - - 
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2 Perform a 10-minute i n t e g r a l  gamma count  on each sample. - 
3 Prepare an X-Y p l o t  on each sample. - 

(b) Ca lcu la t ions  - See I-IP SOP 1-2, Counting Procedures. 
- 

( c )  Follow-up. Abnormal samples w i l l  b e  analyzed-in-det-ail 
f o r  de te rmina t ion  of t h e  h a l f - l i f e  and i d e n t i f i c a t i o n  of t h e  nuc l ides  p r e s e n t .  

(d) D i spos i t i on  of 'samples .  Discard a l l  samples t o  waste  
upon completion of  ana lyses .  

(5) F lo ra  Samples - Grass Cut t ings  ( c o l l e c t e d  a s  r e q u i r e d  by t h e  
Chief ,  NLETS B r ,  HP, WWC). 

(a )  Immediate Action 

1 Do a 10-minute i f i t eg ra l  gamma hackground count on t h e  
4x4" NaI Xta l  with-the 1/4" l u c i t e  b e t a  s h i e l d  i n  p l ace ,  

. 

2 D;. a  10-minute i n t e g r a l  gamma count on each sample. - 
3 Prepare an X-Y p l o t  of  each sample. - - 

i: 
(b) Ca lcu la t ions  - See HP SOP 1-2, Counting Procedures.  

(c )  Follow-up. Abnormal samples w i l l  b e  analyzed i n  d e t a i l  f o r  
determinat ion of  t h e  h a l f - l i f e  and i d e n t i f i c a t i o n  of t h e  nuc l ides  p r e s e n t .  

(d)  D i spqs i t i on  of Samples. Discard a l l  samples upon comple-. 
t i o n  of ana lyses .  

(6) Snow Samples ( c o l l e c t e d  a s  r e q u i r e d  by t h e  Ch ie f ,  NLGTS B r ,  - HP, - 
\YMIC). Thaw and t r e a t  a s  i n  p a r a  4 c ( l )  above. - .- - 

5. Radiochemistry The Chief ,  R/A Lab, w i l l ,  as r e q u i r e d  

a.  Prepare c a l i b r a t i o n  s t anda rds  f o r  u se  i n  t h e  l abo ra to ry .  

b  : Perform necess a ry  radiochemical  s e p a r a t i o n s  us ing  a p p r o p r i a t e  tech- 
. .  n i c a l  and l abo ra to ry  procedures  on f i l e  a t  HP, WRAMC. 

c .  Continuously eva lua t e  and improve t h e  l abo ra to ry  techniques  i n  keep- 
i ng  with t e c h n i c a l  advances made i n  t h e  f i e l d .  . . 
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6.  Maintenance of  Suppl ies  and Equipment. I'hc Chicf ,  R I A  Lab, w i l l  

a .  Order chcmictlls and l abo ra to ry  cquipmcnt nccdcd through IIP Supply. 

b . Coordinate equipment maintenance with t h e  IIP lns t rumcnt  Shop. A 1  1 
I 

r a d i a t i o n  d e t e c t i o n  ins t ruments  r e q u i r e  a  q u a r t e r l y  maintenance check. 
-- - 

c. Perform t h e  fo l lowing  prevent ive  maintenance : 
I 

(1) LCRM-22R - Grease a i d  check o i l  l e v e l  monthly. 

( 2 )  Fume hood blower s h a f t  - Grease a s  r equ i r ed .  
- 

( 3 )  A i r  compressor - Maintain o i l  l e v e l .  

(4)  Vacuum pump - Maintain o i l  l e v e l .  -- 

(5) Change fume hood p r e f i l i e r  Semiannually; . 

- 
.- 

(6) T a l l y  Tape and Tape Reader - Maintain proper  o i l  l e v e l  and I 

l u b r i c a t e  as  r equ i r ed  by t h e  r e s p e c t i v e  maintenance manuals. 

. d. Maintain inventory  of  radiochemicals  i n  t h e  s a f e  i n  HP Supply Room. 
a F 

e .  Maintain inventory  of  ass igned  equipment. - 

7. Records. The Chief ,  R/A Lab, w i l l  i n s u r e ' t h a t  t h e  fo l lowing  records  a r e  
proper ly  maintained : 

" 

a .  Logs ?- I (  

(1) Sample Data Log - A l l  incoming samples w i l l  b e  recorded  and as -  
s igned a  number i n  sequence from t h i s  Log. A new s e r i e s  o f  numbers w i l l  -be - 
s t a r t e d  a t  t he  beginning of  each ca lendar  y e a r .  A \ -  

(2 )  Waste Disposal  Log - Record t h e  d ischarge  of l i q u i d  r a d i o a c t i v e  
ma te r i a l s  t o  t h e  sewer. 

( 3 )  Daily Performance Log - A record  of  d a i l y  check, c a l i b r a t i o n ,  
vo l t age  p l a t e a u s ,  maintenance and observa t ions  of  malfunct ions f o r  t h e  l abo ra to ry  
counting in s t rumen ta t ion  w i  11 be kep t .  

b .  F i l e s  

(1) Reports of S p e c i a l  Laboratory Analyses f o r  Reference - Papers 
on s p e c i f i c  p r o j e c t s  which iill be use fu l  as  r e f e r e n c e  sources w i l l  be  k e p t .  - 

- - 
9 

- 
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(2)  Technical Data - Rooks and papers  p e r t a i n i n g  t o  laboratory-op--- 
e r a t i o n s  and assigncd equipment w i l l  be kept .  

(3) Manufacturcrl  s Data - I n s t r u c t i o n a l  m a t c r i a l  on t h e  u s e  and , 

maintenance of t h e  l abo ra to ry  equipment w i l l  be  maintained.  

(4)  Environmental Monitoring Data 

(a) Folder  f o r  completed WRAMC Forms 708 (Heal th  Physics  Survey 
Work Sheet)  f o r  Bldgs 188 and 149-A w i l l  b e  kept  (COFF 1 y r ) .  - 

- -  . . .  
(b) Folder  f o r  ~ackground  A i r  A c t i v i t y  - -  @WC Form 708 f o r  t h e  

d a i l y  eva lua t ion  of t h e  LCNI-22R f i l t e r s  w i l l  b e  kept  (COFF 1 y r )  . 

(c)  Folder  f o r  Fa l lou t  Ana lys i s . -  WRAJ4C Forms 708 f o r  t h e  F a l l -  
out-washout Sample eva lua t ion .  .- 

(d) Folder  f o r  Spec ia l  Analyses (COFF 1 y r )  . 
- - 

(5) Maintaining Reg i s t e r  - Data p e r t i n e n t  t o  t h e  l a b o r a t o r y  coun- 
t i n g  ins t rumenta t ion  t h a t  i s  n o t  s u i t a b l e  f o r  e n t r y  i n t o  t h e  Dai ly  Performance 

I Log w i l l  b e  kept  and maintained as a  permanent h i s t o r y  o f  t h e  equipment. 
> 

(6) Ca l ib ra t ion  Source Data Shee ts  - Radiochemical Standards - Data 
p e r t a i n i n g  t o  t he  p r e p a r a t i o n  and use  of radiochemicals  w i l l  b e  kep t  b u t  w i l l  -- 

be c u t  o f f  when t h e  i s o t o p e  is deple ted  o r  d i scarded .  
- - - 

c. Chemical Inventory - 311x5'1 Card . F i l e .  Record r e c e i p t -  and u s e  of  
chemical s t o r e s  t o  maintain a  cons tan t  inventory  of t h e s e  s u p p l i e s .  

8. Reports.  The Chief ,  R / A  Lab w i l l  i n s u r e  t h a t  t h e  .Repor ts  of Analysis  
(WRAMC Forms 708) a r e  completed and forwarded t o  proper  a u t h o r i t i e s  wi thout  
delay.  

(1) Reports f o r  non-rout ine analyses  w i l l  be  prepared  and forwarded a s  
d i r e c t e d . b y  t h e  Chief,  NLETS B r ,  MP, WRAMC. 

(2 )  A sample number is assigned t o  each sample and a p p r o p r i a t e  . en t r i e s  
a r e  made i n t o ' t h e  Sample Data Log. This number w i l l  t hen  accompany t h e  sample 
throughout i t s  eva lua t ion  i n  t h e  labora tory .  The time and d a t e  of  sample r e -  
c e i p t  w i l l  b e  stamped on a l l  copies '  of t h e  'Form 708. 

,CLAUDE M. WIBLIN 
lLT, MSC 
Asst .  Heal th Phy.sics O f f i c e r  
w m c  
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SAMPLE PREPARATION 
. NET B +a 'ACTIVITY I N  WATER 

1. Purpose. The purpose of t h i s  ANNEX is  t o  provide  a  s t anda rd  method f o r  
t h e  p r e p a r a t i o n  of 'wa te r  samples re2eii;ed a t  t h e  I?/A Lab, HPO, WRAMC, f o r  

, - 
Net B+a r a d i o a n a l y s i s .  

2 .  Respons ib i l i t y .  -The Chief ,  R/A Lab w i l l  i n s u r e  t h a t  a l l  samples a r e  
processed f o r  ana lys i s  wi thout  de lay  and p rov ide  a  r e p o r t  o f  t h i s  a n a l y s i s  

. 

as quick ly  as  p o s s i b l e  t o  t h e  r e q u e s t o r .  

3 .  Water Samples - Net @ + a  Analysis  Requested. 

a .  A g i t a t e  t he  sample and decant  h a  one , ( I ) .  l i t e r  a l i q u o t  from t h e  t o t a l  
volume of t h e  sample r ece ived .  

ij 

b .  F i l t e r  t h i s  a l i q u o t  through a  s t r i p  of  FINE q u a l i t y  f i l t e r  pape r  on 
the  "FILTER-FUGE" f i l t e r i n g  appara tus ;  r e p e a t  a s  necessary  t o  o b t a i n  a  c l e a r  - - 
l i q u i d .  

- - - 
c .  C a r e f u l l y  remove t h e  f i l t e r  paper  s t r i p ( s )  , p l a c e  them- i n t o  a  por-  

c e l a i n  c r u c i b l e  and allow t o  dry.  

d .  C a r e f u l l y  pour t h e  c l ean  f i l t r a t e  i n t o  a  c l ean  wa te r  c o n c e n t r a t o r  
l i g h t l y  greased  with DOW-CORNING I1 s i l i c o n  compound. ~ e m o v e  t h e  pape r  t ab  
from the  p l anche t  i n  t h e  bottom of  t h e  concen t r a to r  b e f o r e  adding t h e  sample.. 

e .  Adjust  t h e  VARIAC f o r  85 v o l t s ,  p l a c e  t h e  switch i n  t h e  ON p o s i t i o n  
.and leave u n t i l  t h e  sample i s  evaporated.  

f .  When t h e  sample is d r i e d  and coo l ,  remove t h e  p l anche t  f r o m ' t h e  
concent ra tor  and p l ace  it i n  a  2"x 1/4" w a l l  s t a i n l e s s  s t e e l  p l a n c h e t .  

g.  P l ace  t h e  c r u c i b l e  with t h e  f i l t e r  s t r i p ( s )  i n  t h e  fume hood, s a t -  
u r a t e . t h e  paper  s t r i p ( s )  wi th  ACETONE, and IGNITE it ( them).  Repeat a s  
necessary t o  completely reduce t h e  paper  s t r i p ( s )  t o  an a sh .  

h .  Using small  amounts of N i t r i c  Acid and deionizes wa te r ,  q u a n t i t a -  
t i v e l y  t r a n s f e r  t h e  ash t o  t h e  p l anche t  ( f ,  above) and d r y  under a  h e a t  lamp 
o r  on a  h o t  p l a t e .  

i .  When t h e  sample i s  d r i e d  and coo l ,  i t  i s  ready f o r  counting on t h e  
Beckman WIDEBETA I1 counting system. 
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, CALIBRATION OF LCRN-22R 1 

1.  Purpose. The purpose o f  t h i s  AI\JNEX i s  t o  provide  a  c a l i b r a t i o n  procedure 1 
f o r  t h e  LCRM-22R A i r  P a r t i c u l a t e  Monitor. . - 

' 'i 

2 .  Respons ib i l i t y .  The Ch ie f ,  R/A Lab, MPO, WRAMC, w i l l  i n s u r e  t h a t  t h e  
LCW1-22R i s  c a l i b r a t e d  as  r e q u i r e d  by t h e  Chief ,  NLETS B r ,  MPO, WRAMC. 

3 .  Procedure. 
3 

a .  A pu lse  gene ra to r  with a  p u l s e  ampli tude of 0  - 5.0 v o l t s  nega t ive ,  a  
pu l se  width of 1 .0  t o  10.0 microseconds, and an accu ra t e  r e p e t i t i o n  r a t e  i s  
used i n  c a l i b r a t i n g  the  LCRM-22R. Pulse  width o f  t h e  s i g n a l  i s  no t  important  
as  long as  i t  remains w i t h i n  t h e  above range .  Both channels a r e  dr iven-simul-  
taneous ly  from the  p u l s e  gene ra to r  through a 0 .01  mfd c a p a c i t o r  t o  each s i g -  
n a l  i n j e c t i o n  p o i n t  (green t i p  jack)  on t h e  LCRM-22Rchassis. Rota te  both 
s e l e c t o r  switches on t h e  pane l  t o  t h e  extreme counter-clockwise p o s i t i o n  
(one p o s i t i o n  t o  t h e  l e f t  o f  " t e s t " ) .  This is an. unmarked p o s i t i o n  and d i s -  
connects t h e  CRM inpu t s  from any s i g n a l  source  except  t h e  green  p i n  j acks .  

b .  S e t  t he  pu l se  gene ra to r  f o p  50,000 CPM and 0 . 5  v o l t s  ampl i tude .  Us- 
ing  an i n s u l a t e d  screwdr iver ,  a d j u s t  t h e  s e n s i t i v i t y  cont ro l  of both channels 
c L O T  marginal t r i g g e r i n g .  

r' 

- 
c .  Reset pu l se  gene ra to r  t o  50 CPM and 4.0 v o l t s  ampli tude.  S e t  t h e  LOW 

a d j u s t  p o t s  on both channels u n t i l  t h e  r e c o r d e r  r e a d s  53 CPM on both channels .  

d .  S e t  pu l se  gene ra to r  t o  50,000 CPM and leave  t h e  ou tpu t  ampli tude a t  
4.0 v o l t s  f o r  t he  remainder of  t h e  ~ a 1 i b r a t i o n ' ~ r o c e d u r e .  Adjus t  t he  HIGH 
pots  u n t i l  t h e  r e c o r d e r  r eads  44,000 CPM on both channels .  

e .  Now, check t h e  r e c o r d e r  readings  of both channels a t  5000 CPM and 
500 CPM. Typical  readings  a r e  5200 CPM a t  5000 CPM and 450 CPM a t  500 CPM. 
The r e c o r d e r  and meter s c a l e s  a r e  logar i thmic ,  b u t  t h e  e l e c t r o n i c  c i r c u i t s  
a r e  not  t r u l y  logar i thmic .  I n  t h e  i n t e r e s t  of s imple  and r e l i a b l e  c i r c u i t r y ,  
t h i s  method was used i n  p re fe rence  t o  t h e  more complicated t r u l y  log c i r c u i t ,  
s i n c e  accuracy is  n o t  of  prime importance, b u t  r e l i a b i l i t y  is  impor tan t  f o r  
monitor ing a p p l i c a t i o n s .  Thus, t h e  c i r c u i t  is a d j u s t e d  a s  c l o s e  as p o s s i b l e  
t o  t h e  log s c a l e  of t h e  r e c o r d e r .  A f t e r  t h e  i n i t i a l  c a l i b r a t i o n ,  minor ad- 
justments  u s u a l l y  have t o  be made again a t  t h e  LOW and H I G H  ends i n  o r d e r  t o  
o b t a i n  t h e  b e s t  match between c i r c u i t  and s c a l e .  

f .  Remove t h e  pu l se  gene ra to r  leads  from t h e  green  p i n  j acks  and r o t a t e  
both s e l e c t o r  switches t o  " t e s t " .  I n  t h i s  p o s i t i o n  of 60-Hz t e s t ,  pu l se  i s  
app l i ed  t o  t he  inpu t  of each CRM t o  g ive  3600 CPM. The a c t u a l  r e c o r d e r  read-  
i n g ,  under t e s t  s i g n a l  cond i t i ons ,  w i l l  be somewhere between 3600 and 4000 CPM. - 

- - 
I f  low counting o r  double counting i s  experienced i n  t he  " t e s t "  p o s i t i o n ,  - 
a d j u s t  t h e  S - 50 mrnfd trimmer c a p a c i t o r s ,  mounted on each s e l e c t o r  swi tch ,  
u n t i l  t h e  c o r r e c t  count ing r a t e  i s  ob ta ined .  
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g ,  Plug s i g n a l  g e n e r a t o r  l eads ,  through 0.01 mfd c a p a c i t o r s ,  i n t o  t h e  . ,  

green p i n  jacks .  S e t  t h e  output  pu l se  ampl i tude  t o  4.0 v o l t s  and 5000 CPM. 

h ,  . Allow enough t ime f o r  t h e  r a t i o  c i r c u i t  t o  come t o  equi l ibr ium.  
Using an i n s u l a t e d  sc rewdr ive r ,  a d j u s t  t h e  LOW po ten t iome te r  u n t i l  t h e  r e -  
corder  reads  1 .0 .  Thls corresponds t o  t h e  1 I: p o s i t i o n  on t h e  c h a r t  pape r .  

i .  Check t h e  1 .0  r ead ing  a t  t he  50,000 CPM, 50 CPM, and 500 CPM p o i n t s .  
I f  a d e v i a t i o n  i n  s c a l e  r ead ing  of more than  0 . 8  t o  1 . 2  i s  found throughout 
t h e  s c a l e  ra~~nge,, then a d d i t i o n a l  s t eps  i n  c a l i b r a t i o n  must be taken  t o  b r i n g  
t h e  d e v i a t i o n  wi th in  t h e  0 .8  t o  1 . 2  t o l e r a n c e  allowed. On l eav ing  the  f ac -  
t o r y ,  t h e  LCKM-22R i s  we l l  w i th in  t h e  above d e v i a t i o n ,  and necd only be r e -  
c a l i b r a t e d  f o r  d e v i a t i o n ,  i n  t h e  event t h a t  replacement ' o f  one o r  both 6005 
tubes bccomcs necessary .  Thcse may vary  somcwhat i n  c h a r a c t e r i s t i c s  with 
t h e  o r i g i n a l s .  This a d d i t i o n a l  c a l i b r a t i o n  is  covered i n  p a r a  k ,  bclow. - 

j .  Assuming t h a t  ' the 1:l r a - t i o  i s  w i th in  to l e rance ,  s e t  t h e  p u l s e  gener-  
a t o r  f o r  50,000 CPM. Remove t h e  t e s t  s i g n a l  froci channel 1 o n l y ,  and r o t a t e  - .- 

channel 1 s e l e c t o r  switch t o  3600 CPM o r  " t e s t "  p o s i t i o n .  Again, allow s u f -  
f i c i e n t  t ime f o r  t he  r a t i o  c i r c u i t  t o  come t o  equ i l i b r ium.  The r a t i o  should 

, show t h e  a c t u a l  r a t i o  of channel 2 t o  channel.  1 as i n d i c a t e d  on t h e  r e c o r d e r .  
For example, i f  channel 2  shows 40,000 CPM and channel 1 shows 4,000 CPM, 
then  t h e  recorded r a t i o ' s h o u l d  i n d i c a t e  10. The HIGH r a t i o  a d j u s t  po ten t io -  
meter i s  used t o  make t h i s  adjustment .  S ince  t h e  LOW and H I G H  r a t i o  a d j u s t -  - 
ments a r e  i n t e r a c t i v e  t o  some e x t e n t ,  t h i s  procedure  should b e  r e p e a t e d  a t  
l e a s t  twice  t o  i n s u r e  c o r r e c t  ope ra t ion .  

k .  I n  t h e  event  t h a t  one o r  both 6005 tubes need t o  be  r e p l a c e d ,  it i s  
q u i t e  p o s s i b l e  t h a t  t h e  r a t i o  w i l l  no t  remain 1: 1 when bo th  channels  a r e  f e d  
t h e  same s i g n a l  from 50 CPM . t o  50,000 CPM. This a c t i o n  r e s u l t s  from t h e  6005 
tube  c h a r a c t e r i s t i c s  -not  be ing  exac t ly  t h e  same. To c o r r e c t  t h i s  s i t ua t i -on ,  
perform t h e  opera t ions  desc r ibed  i n  p a r a  a  through i, above. If the  r a t i o  
tends t o  i n c r e a s e  i n  going from 50 CPM t o  50,000 CPM, then  t h e  p u l s e  width 
of t h e  5963 d i s c r i m i n a t o r  coupled t o  t h e  6005 of  channel 2 is  t o o  wide, and 
needs t o  be decreased .  I f  t h e  r a t i o  decreases ,  then t h i s  same p u l s e  width 
is t o o  narrow, and needs t o  be increased .  The pu l se  width may b e  inc reased  
o r  decreased by a d j u s t i n g  a  5,000 ohm po ten t iome te r  l oca t ed  on t h e  p r i n t e d  
wir ing  s i d e  of t h e  CRM card  n e a r  each inpu t  ekd. There i s  one f o r  each chan- 
n e l .  Clockwise r o t a t i o n  inc reases  t h e  p u l s e  width and counterclockwise ro -  
t a t i o n  decreases  t he  p u l s e  width.  This ope ra t ion  should be performed on only 
one channel a t  a  t ime. I f  t h e  des i r ed  e f f e c t  cannot be made by a d j u s t i n g  chan- 
n e l  2 ,  then t h e  same procedure may be app l i ed  t o  channcl 1. Ilowever, t h e  
pu l se  width- adjustments  on. channel 1 produce t h e  oppos i te  e f f e c t  on the  r a t i o  
of t h e  e f f e c t s  produced 'by -pulse widtii adjustments  made on channel  2 .  

- 

- 1. A f t c r  t he  pu l sc  width adjustrncnts have been f i n a l i  zcd and thc  r a t i o  - 
s t a y s  w i th in  the  p re sc r ibed  l i m i t s ,  r e p e a t  p a r a  a  - f  and pa ra  j , aL)ove. 

- 
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I 
*- - COLLECTION AND EVALUATION OF ET4VIRONMENTAL MONITORING SAMPLES 

I .  Purpose. The purpose of  t h i s  ANNEX is  t o  d e s c r i b e  t h e  mc~hods  used i n  I 

c o l l e c t i n g ,  h a ~ ~ d l i n g ,  and eva lua t ing  environmental monitor ing samples r e l -  
a t i v e  t o  opcra t ion  of . t h e  IIORF r e a c t o r  f a c i l i t y .  

I 

2 .  Respons ib i l i t y .  The Chief ,  R/A Lab, w i l l  i n s u r e  t h a t  -the reo,uirements 
of t h e  WRAblC ENRADMON Plan a r e  met with r ega rd  t o  p rope r  c o l l e c t i o n ,  hand- 
l i n g ,  and eva lua t ion  of  environmental monitor ing samples.  i 

- 

3 .  Location of F a l l o u t ~ w a s h o u t  Co l l ec t ing  S t a t i o n s :  

S t a t i o n  # Location 

1 a Fo re s t  Glen - Two meters  o u t s i d e  DORF fence  on t h e  -- 
South s i d e .  

2 Fo res t  Glen - 50 meters  from DORF on t h e  l e f t  s i d e  - 
of t h e  DORF access  road .  -- 

k t  

3 Fores t  Glen - 25 meters  North of  t h e  Northwest cor-  
n e r  of  Bldg 119. 

4  Fo res t  Glen - East f r o n t  o f  Bldg 188 near  Linden Lane.,  - 

~ a i n  Post  - Roof of Out -pa t ien t  Bldg, southwest  c o r n e r .  

4 .  Co l l ec t ion  Frequency. Twice monthly, with a  p e r i o d  between succes s ive  
c o l l e c t i o n s  of a t  l e a s t  13  days,  bu t  no t  more than  18 days .  

5 .  Prepara t ion  of C o l l e c t o r .  One l i t e r  of t a p  water  is  added t o  a  p l a s t i c  
pan (12"xS"x4") f o r  th'e-purpos e  of provid ing  a  c o l l e c t i n g  s u r f  ace .  (NOTE : 
During t h e  months when f r e e z i n g  weather is  a n t i c i p a t e d ,  a  mix tu re  of 1 p a r t  
permanent a n t i f r e e z e  t o  2 p a r t s  t a p  water w i l l  b e  used . )  The pans a r e  as -  
sembled by the  HP v e h i c l e  o p e r a t o r  i n  Bldg 188, covered, and p l aced  i n  t h e  
c a r r i e r  provided f o r  t h a t  purpose.  

6 .  Co l l ec t ion .  The sample c a r r i e r  is loaded onto t h e  Heal th  Physic5 t ruck  
and t h e  newly-prepared sample c o l l e c t o r s  a r e  s e t  ou t  by t h e  d r i v e r  a s  r e p l a c e -  
ments f o r  those i n  p l a c e .  The samples be ing  r e t u r n e d  t o  t h e  R/A Lab f o r  eva l -  
ua t ion  w i l l  be poured i n t o  a  p l a s t i c  bag which is  s e a l e d  and p l aced  i n  t he  
pan from which the  sample was poured. 

7. Sample Evaluat ion.  

a .  The sample w i l l  be allowed t o  decay and come t o  ambient tempera ture  - 
- - 

f o r  a t  l e a s t  one day p r i o r  t o  a n a l y s i s .  , - 
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b .  A one (1) l i t e r  saiiple of de ionized  wa-cer i s  p l aced  i n  a p l a s t i c  
bag i n  a  s m p l e  c o l l e c t o r  pan. The pan i s  then  p laced  i n t o  t h e  pan po- 
s i t i o n e r  and' a  i0-minute i n t e g r a l  gamma count i s  made t o  e s t a b l i s h  t h e  
background. 

c. Each sample is  counted f o r  10 minutes i n  t h e  same geometry a s  t h a t  
used i n  p a r a  b, above, and an X-Y p l o t  is prepared  f o r  t h e  sample which 
has t h e  h i g h e s t  a c t i v i t y .  

d. A l l  samples with a  gamma a c t i v i t y  I n  excess  of 600 dpm (re'fer- 
enced t o  137-Cesium) w i l l  be  r e t a i n e d  f o r  d e t a i l e d  a n a l y s i s ,  and w i l l  be  
r epo r t ed  t o  t h e  Chief ,  NLETS B r ,  HPO, WRAMC. 

e.  600 dpm i s  based upon t h e  c u r r e n t ' d e f i n i t i o n  of r a d i o a c t i v e  con- 
tamina t ion  l e v e l s  (100 dpm/100 cm2). The e f f e c t i v e  c o l l e c t i n g  a r e a  of t h e  
p l a s t i c  pan is 600 cm2, s o  

8. Records and Reports.  

a.,, A l l  r eco rds  w i l l  b e  maintained i n  t h e  R/A Lab on WRAMC Form 708, t o  
which appropr i a t e  X-Y p l o t s  w i l . 1  be  a f f i x e d .  

b .  A l l  environmental monitor ing r eco rds  w i l l  b e  main ta ined  a s  pelma- 
nent  records  i n  accordance wi th  AR 340-18-6 and t h e  c u r r e n t  WRAMC Form 110. 

c. The Chief ,  R/A Lab, w i l l  r e p o r t  a l l  non-rout ine  ana lyses  t o  t h e  
Chief ,  NLETS B r ,  f o r  necessary  a c t i o n  and/or in format ion .  

d .  Non-routine samples a r e  t hose  f a l l o u t  samples w i th  an i n t e g r a l  gamma 
a c t i v i t y  i n  excess of 600 dpm o r  any sample i n  which f i s s i o n  products  a r e  
suspec ted  t o  be p re sen t .  
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GAS CHROMATOGRAPH OPERATING PROCEDURES 
. .  

1. Purpose. To o u t l i n e  r o u t i n e  and emergency ope ra t ing  procedures  f o r  
u se  wi th  chromatography d e t e c t o r s  equipped wi th  r a d i o a c t i v e  sources.  

2. Scope. This SOP a p p l i e s  t o  a l l  persons .occupying t h e  a r e a  des igna ted  
f o r  u s e  of  gas chromatograph d e t e c t o r s .  

3. R e s p o n s i b i l i t i e s .  -' -. 

-- -  - -  - - -- 
a .  The Gas Chromatograph d e t e c t o r  s h a l l  be  used only by, o r  under 

t h e  supe rv i s ion  of t h e  P r i n c i p a l  User. The P r i n c i p a l  User is  r e s p o n s i b l e  
f o r :  - 

(1) Cont ro l ,  s a f e  ope ra t ion ,  and s e c u r i t y  of t h e  Gas Chromatograph 
Unit.  - 

.- 

(2) Tra in ing  s e l e c t e d  i n d i v i d u a l s  i n '  i t s  s a f e  u s e  and o p e r a t i o n  i n  
accordance wi th  t h e  procedures  o u t l i n e d  he re in .  

(3)  Insur ing  t h a t  W W C  Regulat ion 40-10 and .o ther  p e r t i n e n t  docu- 
ments a r e  a v a i l a b l e  a t  a l l  t imes '  and a r e  complied with.  - 

(4) Promptly r e p o r t i n g  any acc ident  t h a t  could r e s u l t  i n  an unsafe 
cond i t i on  t o  t h e  W M ~  Heal th  Physics O f f i c e r  [Ext. 5107). 

- 
b. WRAMC Heal th Physics  i s  r e spons ib l e  f o r :  

u 

(1) Conducting r o u t i n e  r a d i a t i o n  p r o t e c t i o n  su rveys ,  p e r i o d i c  in-  
spec t ions  and leak t e s t s .  

(2) Providing personnel  dosimetry f o r  a l l  personnel  a s  needed. 

( 3 )  Providing r & t i n e  b ioas say  s t u d i e s '  a s  needed: 

(4) I n s t r u c t i n g  ope ra t ing  personnel  i n  t h e  I iea l th  Physics  a spec t s  - - - 
of gas chromatography. 

c.  Ind iv idua l  Opera tors  a r e  r e spons ib l e  f o r :  

(1) Operating t h e  u n i t  i n  a  s a f e  manner a t  a l l  ' t imes .  

.(2) Being f a m i l i a r  wi th  t h e  contents  of t h e s e  i n s t r u c t i o n s ,  WRQIC - 
Regulat ion 40-10, and o t h e r  d a t a  as  p re sc r ibed  Ey t h e - P r i n c i p a l  User.  - 

- 

"This MEMO supersedes MEMO 14, da ted  12 May 1971. 
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(3)  Reporting a l l  a cc iden t s  or: abnormal ope ra t ing  c o n d i t i o n s  t h a t  
could r e s u l t  i n  an unsafe  cond i t i on  o r  exposure of personnel  promptly 

I 

t o  t h e  P r i n c i p a l  User. I 

d .  

4. Emergency Procedures.  

a. . I n  t h e  event  of an emergency, t h e  fo l lowing  i n d i v i d u a l s  w i l l  be 
n o t i f i e d  a f t e r  t u r n i n g  t h e  power t o  t h e  ins t rument  o f f .  

. - -  

(1) The P r i n c i p a l  User. 

(2) Heal th Physics O f f i c e r ,  WRAMC (Ext. 5107). ---___ 

(3) Charge of Quar te rs  of  app ropr i a t e  bu i ld ing .  
.- 

b.  I n  t h e  event  of FIRE i n  t h e  room t h e  fo l lowing  w i l l  b e  done imrne- 
d i a t e l y :  

- -- 
(1) Notify t h e  W W C  F i r e  Department (Main Section-3317, F.G.S.-5317). 

(2 )  Notify t h e  P r i n c i p a l  User. 

(3) Not i fy  t h e  Health Physics  Of f i ce r ,  W W C  ,(Ext.  5107). 
- 

(4) Notify Charge of  Quarters  of app ropr i a t e  b u i l d i n g .  

(5) The s e n i o r  i n d i v i d u a l  a t  t h e  s i t e  should c l e a r  t h e  a r e a  of  per- 
sonnel  and at tempt  t o  t u r n  o f f  t h e  power t o  t h e  instrument .  -- 

4 
c.  Power Fa i lu re .  I n  t h e  event of  a power f a i l u r e  no danger  e x i s t s .  

5. Gas Chromatograph Detec tors .  Some of t h e  d e t e c t o r s  p r e s e n t l y  used a t  
WRAMC employ t h e  use of a r a d i o a c t i v e  ' source a s  a supply of e l e c t r o n s  t o  
e f f e c t  t h e  d e t e c t i o n  of gasses  according t o  t h e i i ~  molecular  weights  and 
holdup times. 

a. Tr i t ium F o i l .  Tr i t ium i s  u s u a l l y  bound t o  a copper o r  s t a i n l e s s  
s t e e l  f o i l  a s  t i t an ium t r i t i d e .  The b inding  agent  may begin  t o  break - 
down and allow l i b e r a t i o n  of  t r i t i u m  a t  temperatures  a s  low as  150°C (see 
Addendum 1 ) .  The Gas Chromatograph u n i t s  should have a b u i l t  In t h e n ~ o -  
couple t o  s h u t  t h e  u n i t  o f f  a t  220°C s i n c e  t h e  t r i t i u m  would probably  be  
e n t i r e l y  evolved a t  t h i s  temperature.  

(1) Vented Detectors .  Some of t h e  d e t e c t o r s  a r e  equipped w i t h  e x i t  
p o r t s  f o r  ven t ing  p o t e n t i a l l y  contaminated i a s e s .  These d e t e c t o r s  whi le  - 
i n  use s h a l l  be vented t o  a s i n k  under running water  o r  i n t o  an ope ra t ing  - 
Health Physics  approved fume hood. - 
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( 2 )  Non-vented Detec tors .  These d e t e c t o r s  have no p r o v i s i o n  f o r  
c o n t r o l  of  p o t e n t i a l l y  contaminated exhaust  gases  and should be used i n  
an ope ra t ing ,  Health Physics  approved, fume hood, The gases  i n  t h e s e  de- 
t e c t o r s  a r e  forced  through a  rubber  leak  s e a l  a t  t h e  end of t h e  cy l inde r .  
These d e t e c t o r  cy l inde r  caps become h igh ly  contaminated on t h e  i n s i d e  s u r -  
f a c e  and s h a l l  no t  be d i sp l accd  from t h e i r  c y l i n d e r s  wi thout  I lea l th  Phy- 
s i c s  i n s p c c t i o n  and approval .  - - - 

- - 
b. 2 2 6 ~ a ,  2 1 0 ~ b ,  " O S ~ ,  and 6 3 ~ i  con ta in ing  detector?. Temperatures . - 

below 500°C a r e  not  s u f f i c i e n t  t o  break down t h e  b inding  of t h e s e  m e t a l l i c  
i s o t o p e s  t o  ' the  d e t e c t o r  f o i l s .  Therefore moderately h igh  tempera tures  
a r e  n o t  a  cons ide ra t ion  i n  t h e i r  opera t ion .  ~ h e s ' e  sources  may, however, 
be p a r t i a l l y  exposed when d ismant l ing  t h e  d e t e c t o r  u n i t ;  accord ingly  de- i 
t e c t o r '  u n i t s  s h a l l  n o t  b e  dismantled wi thout  Heal th Physics  approval .  

- - 
CLAUDE M. W I B L I N  
l L T ,  MSC 
Asst .  Heal th Physics  O f f i c e r  
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RELEASE OF RADIOACTIVITY.TO THE SANITARY-SEWAGE SYSTEM 

1. In accordance wi th  ANNEX N, WRAMC Reg 40-10, d i s p o s a l  o f  r a d i o a c t i v e  ma- 
t e r i a l  by r e l e a s e  i n t o  t h e  s a n i t a r y  sewage system i s  pe rmi t t ed  under  c e r t a i n  I - 
condi t ions  which allow t h e  u s e r  t o  r e l e a s e  a  q u a n t i t y  no t  t o  exceed t e n  (3Oj 
t imes t h e  amount l i s t e d  i n  t h e  Appendix - t o  ANNEX N, i n  anTonZ dZy. .- 

2. However, ~ i t l e  10 CFR P a r t  20.303 r e q u i r e s :  
, . 

a. The q u a n t i t y  which i f  d i l u t e d  by t h e  average d a i l y  q u a n t i t y  o f  sew- 
age re.leased i n t o  t h e  sewer by t h e  l i censee ,  w i l l  no t  r e s u l t  i n  an average . 
concent ra t ion  g r e a t e r  than  t h e  l i m i t s  s p e c i f i e d  in ,Appendix B ,  Table  1, Co- .- 

lumn 2 of  10 CFR P a r t  20. 

b .  The q u a n t i t y  which i f  d i l u t e d  by t h e  average monthly q u a n t i t y  of - - 
sewage r e l e a s e d  i n t o  t h e  sewer by t h e  l i censee ,  w i l l  no t  r e s u l t  i n  an aver-  
age concent ra t ion  g r e a t e r  t han  t h e  l i m i t s  s p e c i f i e d  i n  Appendix B ,  Table 1, 
Column 2  of 10 CFR P a r t  20. L 

\ 
c. "The gross  q u a n t i t y  of  l i c e n s e d  and o t h e r  radioact ' ive m a t e r i a l  r e -  

leased  i n t o  t h e  sewerage system by t h e  l i c e n s e e  does no t  exceed one c u r i e  - 

- pe r  year." 

d .  The sum of t h e  r a t i o s  f o r  each r ad ionuc l ide  i n  t he  mix tu re  and t h e  
l i m i t  o therwise e s t a b l i s h e d  i n  Appendix B f o r  t h e - s p e c i f i c  n u c l i d e  not  i n  
a  mixture may no t  exceed "1" ( i . e . ,  . "unity").  

3 .  Determination of method f o r  compliance: 

a. A maximum d a i l y  l i m i t  o f  a c t i v i t y  was e s t a b l i s h e d  f o r  each i s o t o p e  
t h a t  is allowed t o  be r e l e a s e d  i n t o  t h e  NRAMC s a n i t a r y  sewage system accord- 
ing  t o  t h e  fol lowing formula: I 

(MPC,) (Flow Rate) 
(#  of s i n k s )  (# of i so topes  t o  be r e l e a s e d )  

NOTE: Flow r a t e  through WRAMC Main Post  has  been e s t a b l i s h e d  a s  
2.61 X l o 9  ml/day 

b .  The va lues  c a l c u l a t e d  by t h e  method i n  subparagraph A above was com- 
pared t o  t en  (10) t imes t h e  corresponding va lues  l i s t e d  f o r  each i s o t o p e  i d  
Appendix C ,  10 CFR 20; t h e  lower of  t h e  two va lues  was s e l e c t e d .  - 

- - 
- 
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c. con-chinazed  laundry i s  washed under  t h e  s u p e r v i s i o n  of Heal th 
Physics personnel .  The t o t a l  a c t i v i t y  r e l e a s e d  i s  e x t r a c t e d  by ca l cu la -  
t i o n  and dose r a t e s .  

d. Radioac t ive  waste i n  hold-up tanks i s  r e l e a s e d  a t  a r a t e  such 
t h a t  t h e  d a i l y  average concen t r a t ion  i n  t h e  sewage system i s  l e s s  than 
4 X uCi/ml. 

e. A l l  r e l e a s e s  a r e  documented by d a t e ,  t ime, l o c a t i o n ,  i s o t o p e  and 
t o t a l  a c t i v i t y .  This d a t a  is  reviewed monthly f o r  compliance and t h e  
t o t a l  g ross  a c t i v i t y  r e l e a s e d  f o r  t h e  month i s . r e c o r d e d .  

* '  

.- 

2 I n c l  
1. Sample Calcula t ions  
2. Appendix t o  ANNEX N, Heal th Physics- O f f i c e r  ---_ - 

WR 40-10 



(bll3C,) (Flow Rate) - - 
(8 of s i n k s )  (I1  of i so topes  t o  be r e l e a s e d )  

. - 

This va lue  was then  compared t o  10 times t h e  l i m i t  l i s t e d  i n  Appendix 
C, 10 CFR 20 (100 pCi/day f o r  C1-36), and t h e  lower of t h e  two was 
s e l e c t e d .  This procedure i n c r e a s e s  t h e  p r o b a b i l i t y  of compliance. 

.- 2. Contaminated Laundry. On t h e  assumption t h a t  100% o r  t h e  r a d i o a c t i v i t y  
on contaminated laundry i s  washed o f f  i n  t h e  normal wash c y c l e  of t h e  s tand-  
a rd  cornhercia1 washing machine; t h e  fo l lowing  c a l c u l a t i o n s  a r e  submi t ted :  

- - - ---___ - 
- 
- 

a .  General.  

I (1) Pilaximum contaminafion l e v e l  p u t  i n t o  laundry:  2 mR/hr @ 1 f t .  

( a )  Iy f o r  = 0.25 mR/hr/vCi a t  1 yard o r  
2.25 mR/hr/uCi a t  1 f o o t  

(b) Iy f o r  lg8Au' = 0.27 mR/hr/pCi a t  1 yard o r  
2.43 mR/hr/pCi a t  1 f o o t  (approximately 
t h e  same as  1311) - -  . . . -. 

(2) 2.0 mR/hr 
2.25 mR/hr/pCi 

= 0.88 p C i  max ( o r  lg8Au) i n  system 

b .  D i l u t i o n  Factor .  The washer t h a t  i s  p r i m a r i l y  t h e  one used  f o r  wash- 
i ng  of contaminated laundry uses  between 450 and 500 g a l l o n s  of w a t e r  p e r -  
wash load. For t h e  purpose of t h i s  c a l c u l a t i o p  450 g a l l o n s  was assumed t o  
be t h e  minimum volume. 

(a )  (450 g a l )  (3.785 x l o 3  cc /ga l )  = 1.705 x l o 6  cc  

(b) Therefore:  0.88 pCP/1.705 x l o 6  c c  '= .5.17 x uCi /cc  
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APPENDIX (RADIOACTIVE WASTE DISPOSAL SINK DUMP LIMITS) 
to ANNEX N (RADIOACTIVE WASTE) 

TI-IE RADIOACTIVE MATERIAL DISCHARGED TMROUGIl TIIIS SINK MUST BE READILY 
SQLUBLE OR DISPERSIBLE IN WATER. TI-IE QUANTITIES OF TIIE COI~~~ONLY~USED 
RADIONUCLIDES DISCHARGED THROUGH THIS SINK IN ANY ONE DAY MUST NOT EXCEED 
TEN (10) TIMES THE IUIOUNT SPECIFIED BELOW (For isotopes not listed, call 
Est. 348-1 -for limits) . 

- 
Material Microcuries Material Microcuries 

Antimony-124------------- 10.00 Iron-Sg------------------- 10.00 
-- Arsenic-74--------------- 10.00 - - Manganese-54 -------------- 10.00 

Bzrium-140--------------- 10.00 Manganese-56 ------------- - 10.00 
Bismuth-2 10 --------------- 1-00 Mercury-197-------------- 100.00 .- 

Bromine-82--------------- 10.00 Mercury-203--------------- 10.00 
Cadmium-log-------------- 10.00 - ~ ~ l ~ b d ~ ~ b ~ - 9 9 - - - - - - - - - - - -  100.00 
Cadmim-115-------------- 40.00 . Nickel-63----------------- 10.00 - - 
calcium-45---------------- 10.00 Phosphorous- 32-- ---- ------ 10.00 
Calcium-47--------------- 10.00 Potassi~m-42--------------10.00 
Garb on- 14 ----------- ---- 100.00 Rubidium-86--------------- 10.00 
Cerium-141-------------- 100.00 Selenium-75--------------- 10.00 - 

Cerium-144---------------- 1 .oo Sodium-24 ----------- ---- -- 10.00 
~esium-131------------- 1000.00 Strontium-85--------------10.00 -- 

Cesium- 137 --------------- 10.00 Strontium- 89 ---- ----------- 1.00 
Chlorine-36-------------- 10.00 Stront-um-90 ----- ---- ---- --0 10 
Chromim-51------------ ~000.00 Sulphur- 35- - -- ---- -- -- -- - - 80.00 
Cob alt-5 8-- --------- ----- 10.00 Tantalum-182--------------10.00 
Cobalt-hO----------------- 1.00 Technetium-99m----------- 100.00 
Copper-64---------------- 80.00 Technetium-99-------------10.00 
Fluorine-18 ------------ ~000.00 mallium-204-------------- 10.00 
~ ~ l d -  198 ---------------- 100.00 Thorium (natural) --------- 10.00 
Hydrogen-3------------- ~000.00 Tin-113-------------------10.00 
Indium-l13m------------- 100.00 Uranium (natural) --------- 20.00 
Iodine-125---------------- 1.00 Zinc-65------------------- 10.00 
Iodine-129---------------- 0.10 Zinc-69m ------- ------ ---- 100.00 , 

Iodine-lZl---------------- 1.00 Zirconium-95--------------10.00 
Iridium-lgZ-------------- 10.00 A 



DESCRIPTION AND USE OF SPECIFIC SEALED SOURCES 

. . 

1.' Cesium-137, American Nuclear Corp Type 127 Source 
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I N T R O D U C T I O N  
i 

I 

T h i s  i s  t h e  o p e r a t i n g  and  i n s t r u c t i o n  manua l  f o r  E b e r l i n c  I n s t r u -  

m e n t ' s  M o d e l  8150-XXXAB Gamma C a l i b r a t i o n  Range. The l a s t  f i v e  

d i g i t s  o f  t h e  m o d e l  number  d e s c r i b e .  t h e  s i z e  a n d  t y p e  o f  s o u r c e  

m a t e r i a l  used ;  i . ,  60 c u r i e s  o f  C o  60 w o u l d  be  m o d e l  8 1 5 0 - 6 0  to, 

1 2 0  c u r i e s  o f  Cs 1 3 7  w o u l d  be  m o d e l  8150-120  Cs. 

. ' 

The m o d e l  8150-XXXAB was d e s i g n e d  t o  p r o v i d e  a m a n u a l l y  o p e r a t e d ,  

r e l a t i v e l y  p o r t a b l e  r a n g e ,  y e t  one w h i c h  i s  r e a d i l y  u s a b l e  f o r  

a l l  n o r m a l l y  e n c o u n t e r e d  Gamma r a d i a t i o n  c a l i b r a t i o n  r e q u i r e m e n t s .  

/ .  



The G a m m a  c a l i b r a t i o n  U n i t ,  Eberl i n e  Ins t rument  Corpo ra t i on  

Model 8150-XXXAR con ' s i s t s  of a source  s h i e l d  on a c a s t e r  
. , I ,  

mounted p l a t f o r m ,  a  s e p a r a t e  b a c k  s h i e l d  o n  a c a i t e r  mounted 
.I 

pla t fo rm,  and an inktrurncnt  c a r t  rnountqd o n  a t r a c k .  T h e  

, t r a c k  i s  r e a d i l y  removable f o r  ea se  o f  Yn~ovenlent -- _ of t h e  mentire 

C a l i b r a t i o n  u n i t .  
, 

Lead s h o t  i s  used f o r  s h i e l d i n g  t o  facilitate m o b i l i t y  o f  t h e  

u n i t .  

The source  used w i t h  t h i s  u n i t , i s  a n  A N C  Type 1 2 7  s e a l e d  u n i t  
o r  e q u i v a l e n t .  The sources  used have e i t h e r  a s o f t  i r o n  . . 
f l anged  rod brazed t o  t h e  c a p  0;' d l 1  .be placed i.n a  h o l d e r  

w i t h  a  s o f t  i r o n  f l a n g e  t o  p rov ide  a mechanical a n d  magnet ic  

means of g r a s p i n g  and holding t h e  sou rce  w i t h  hand l ing  t o o l s .  

Opt ica l  view 
d i a l s  on t h e  

1 

- 

i n g  equipment  i s  provided f b r  o b s e r v a t i o n  o f  meter 
9 .  

i n s t r u m e n t s  being c a l i b r a t e d .  



The ' c a r t '  a s  
p l a t e s  on a  

door  i s  p ro  

of  c o l l i m a t  

S I l I E L D  C A R T  A S S E H C L Y  . 

sembly w i l l  be welded s t e e l  c o n s t r u c t i o n  w i t h  c o v e r  
11 s i d e s  and w i t h  c a s t e r s  f o r  e a s e  of  movement. A 

v ided  on t h e  c a r t  assembly  t o  be used f o r  s t o r a g e  

o r s -  and o t h e r  misce.11ania.  The c a r t  a s s e m b l y  h o l d s  

t h e  s o u r c e  i h i e i d  a s sembly ,  r a d i ' a t i o n  a ' larm,  l i g h t *  and. 

s w i t c h e s .  ' . . 4 . 
. - 
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1.  The s o u r c e  s h i $ \ d  a s ses ' b ly  ' i s '  o f  welded 1 /4" .  s t e e l ,  
c o n s t r u c t e d  18: i n c h e s  i n  d i a m e t e r  and 25.5 i n c h e s  i n  , 

h e i g h t  a n d  has  t h e  f o l l o w i n g :  
.. : I 

- - 
A. , > A  c y l i n d e r  w i t h  two inch  ID, . s t r a i g h t  t h r o u g h  

t h e  ten-ter ( t o p  t o  bo t tom) .  . 

8. On t h e  Sot tom,  a  p l a t e  w i t h  b l i n d  t a p p e d  h o l e s  
t o  p r q v i d e  a  means of s e c u r i n g  t h e  u p i t  t o  t h e  - 

c a r t  assembly .  . 
. . 

C . .  T h r e e  a c c e s s  p l u g v a r e  p l a c e d  on t o p  and bot tom 
. .. 

f o r  f i l l i n g  or d r a i n i n g  l e a d  s h o t .  ' 

D.  The t o p  has  a hasp  t o  a c c e p t  a s e c u r i t y  t y p e  

pad l o c k .  
E.  A s t e e l -  j a c k e t e d  s o l i d  - .  l e a d  p l u g ,  t o  which i s  - 

- - .  I 

s e c u r e d  -an i n t e r l o c k  s w i t c h  i s  i n se r t ea l i -n t I r ee  - 

bot tom o f .  t h e  2- inch  c y l i n d e r '  a n d  b o l t e d  t o  t h e  

bot tom p l a t e .  
F. A s o l i d  l e a d  f i l l e r  p lug  f i l l s  t h e  v-oid between 

u p p e r  and lower  p lug .  

6 , -  T h e  u p p e r  p o r t i o n  of t h e  2 - inch  c y l i n d e r  h a s  two 
s o l i d  l e a d  p l u g s  which form a  p a r t  o f  t h e  l i f t -  

i n g  mechanism.- .,Th'e s t a i n l e s s  s t e e l  s o u r c e  h o l d -  
i n g  cup i s  a t t a c h e d  t o  t h e  bottom of  t h e  o u t e r  

p lug .   he i n n e r  plug i s  removed t o  i n s e r t  t h e  

s o u r c e  and when r e p l a c e d  c o m p l e t e s  t h e  s h i e l d .  - 
H. When t h e  s o u r c e  i s  i n  a s a f e  c o n d i t i o n  (com- 

p l e t e l y  h o u s e d ) ,  a n  i n t e r l o c k  s w i t c h ,  l o c a t e d  

i n  t h e  c e n t e r  o f  the ,  s h i e l d  assembly  o p e r a t e d  
by t h e  s o u r c e  h o l d e r ,  c a u s e s  a w h i t e  l i g h t  t o  

be l i g h t e d .  

1 .  - - - 
-c - 



I .  When t h e  s0urc.e i s  moved a w a y  f r o m  i t s  r e s t  

p o s i t i o n ,  t h e  i n t e r l i c k  s w i t c h  i s  a . l l o w e d  t o  ' 

. . o p e r a t e  c a i s i n g  t h e  w h i t e  l i g h t  t o  be ex -  

t i n g u i s t i e d  a n d -  t h e  Red a l a r m  ' l i g h t  t o  be 

- l i g h t e d .  

3 .  When t h e  s o u r c e  i s ' m o v e d  t o  a  l o c a t i o n  whe re  

r a d i a t i o n  i s  e m a n a t i n g  f r o m  t h e  a p ' e r t u r e ,  a  
I second  i n t e r l o c k  s w i t c h  i s  o p e r a t e d  caus i - ng  

t h e  h o w l e r  t o  sound. 

K. The h o w l e r  i s  a n  e l e c t r o n i c  dev ice , .  n o t  

o b t r u s i v e l y  l o u d ,  w h i c h  g i v e s  t h e  o p e r a t o r  

. a d d i t i o n a l  w a r n i n g  t h a t  t h e  s o u r c e  i s  up. 

The h o w l e r  i s  l o c a t e d  b e l o w  t h e  s a f e  and  

a l a r m  l i g h t  s u p p o r t  p l a t e .  

L. A l l  s w i t c h e s  a r e  s e a l e d  and  a1 1  w i r i n g  i s  

r o u t e d  ' t h r o u g h  s m a l l  c o n d u i t  t o  t h e  b o t t o m  
- --- . 

o f  t h e  c a r t  assembly .  

M. The o r i f i c e  (Beam e x i t )  i s  l e a d  w i t h  a s t e e l  

j a c k e t  and  i s  made so c o l l i m a t o r  a d a p t e r s  o f  

d i f f e r e n t  t y p e s  can  be r e a d i l y  i n t e r c h a n g e d .  

The r a d i a t i o n  beam i s  c o l l i m a t e d  t o ' l e i s  tha.n 

r a  1 5  d e g r e e  i n c l u s i v e  a n g l e .  - 
- 

2. The s o u r c e  l i f t i n g  pechan i sm i s  a  .han:d o p e r a t e d  l e v e r  

w h i c h  l i f t s  t h e  s o u r c e  i n t o  a  f i x e d  r e p e a t a b l e  p o s i -  

t i o n  i n  t h e  beam o r i f i c e .  B e f o r e  t h e  l e v e r  c a n  be 

r a i s e d ,  t h e  q u i c k  r e l e a s e  p i n s  m u s t  be  removed. A f t e r  - 

-. , t h e  s o u r c e  has been  r a i s e d ,  t h e  r e l e a s e  p i n s  mus t  a g a i n  

be r e p l a c e d  t o  keep  t h e  s o u r c e  i n  t h e  o r i f i c e .  

- 

As t h e  h a n d l e  i s  ra ised. ,  t h e  cam f o l l o w e r  on  e a c h  s i d e  o f  P 

t h e  l i f t i n g  mec.han'isrn f o l l o w s  a  mov'ing cam'. - T h i s  causes  



t h e  l i f t i r ~ g  r o d  t o  s l i d e  up  a t r a v e l  s l o C .  Tiie l i f t i n g  
r o d  d e p r e s s e s  an i n t e r l o c k  s w i t c h  which a c t u a t e s  an 

a u d i b l e  s i g n a l .  When C a l i b r a t i o n  i s  comple ted  and t h e  

s o u r c e  i s  p l a c e d  a t  r e s t ,  t h e  r o d  r e l e a s e s  t h e  ' i n t e r l o c k  

s w i t c h  d e a c t i v a t i n g  t h e  a u d i b l e  s i g n a l .  



- - - - 

COLL I ~ I A T I M G  A D A P T E ~ S  

1 .  These a d a p t e r s  a r e  s t e e l  . j a c i e t e d  l e a d  p lugs .  . 
2.  The normal beam i s . z e r o  a t t e n u a t i o n  w i t h  a c o l l i -  

m a t e d  beam of  l e s s  t h a n  150. ! .The a d a p t e r s  s u p p l i e d  

p rov ide : '  - -  - 

A .  1 0 / 1  a t t e n u a t i o n  

U. 1 0 0 / 1  a t t e n . u a t i o n  
C .  1000 /1  a t t e n u a t i o n  , 

, 

D. 10000 /1  a t t e n u a t i o n  ~2 

All  a t t e n u a t o r s  p r o v i d e  a c o l l i m a t e d  beam of l e s s  

t h a n  15'. 

3.  The a d a p t e r s .  a r e  a1 1  r e a d i l y  - i n t e r c h a n g e a b l e  r e q u i r -  . 
I 

i n g  o n l y  t h e  t i g h t e n i n g  o r  l o o s e n i n g  of two t h u m b -  
I 

s c r e w s  t o  i n s t a l l  o r  remove. 



S H I E L D I N G  C A L C U L A T l C i l S  . --- 

1,. 40 cu C s  1 3 7  a t  1 f o o t  y i e l d s  160 R/hr .  

2 .  I f  s o u r c e  i s  c e n t e r e d - . i n , a  2 "  d i a - c y l i n d e r  and a 
5 - i n c h  ' s h i e l d  i s  a n a t i c i p a t e d ,  t h e n  s ~ ; r f a c e  of 

s h i e l d  i s . 6  i n c h e s  from s o u r c e .  

- 3 .  Dose a t  6  i n c e s  i s  4x160 - 640 R/hr.  
- 

, 4.  To a t t e n u a t e  dose  t o  5  nir/hr:, 

. A t t e n u a t i o n  must be 640 R /  5 x 1 0 - ~ ~  = 1 . 3 ~ 1  0 5 .  
T r a n s m i s s i o n  must be l e s s  t h a n  .000008 

* LL . 
Lead T h i c k n e s s  ~ r a n s m i s s i o n  Mr/Hr i n  S u r f a c e  -- 

11 cn-: 0 0 0 0 0 ~ 8  5 
D 

1 3  cm .000001 .6 
- 
- 

1 5  cm .I  o f  1 3  cm .OG - - 
- - -  - 

5. F r o m  a b o v e  t a b l e ,  11 cm would p r o v i d e  a d e q u a t e  s h i e l d  

f o r  t h e  40 c u r i e  s o u r c e .  . , . - 

6. Fol lowing  t a b l e  shows e q u i v a l e n t  t h i c k n e s s  o f  l e a d  

and l e a d  s h d t  r e q u i r e d :  

S o l i d  L e a d  
' \  

l e a d  ' s h o t  - 

11 cm 4.3 i n c h  13.8 cm-5.5 i n c h  
A"- 2 3  
" 1 3  cm 5.1 i n c h  16.3 cm 6.4 i n c h  

15  cm 5.9 i n c h  18.8 cm 7.4 i n c h  

7. Above. c a l c u l a t i o n s  shown a r e  f o r  t y p i c a l  s o u r c e .  

/ 

These would be m o d i f i e d  a s  r e q u i r e d  f o r  o t h e r  
-- s o u r c e ~ s i ~ ~ e s - a 3 - d - - t y p ~ s - o f  s o u r c e  -ma te r i a l . .  - - -  - -. -- 



. . 

. . 

S H I  E L D I ~ I G '  . 

1.  For a socirce of  7 2 0  c u r i e s ,  1 3  'cm (5 .1  , i n c h e s )  of 

l e a d  s h o t  wo'uld be a d e q u a t e .  However, t o  r e d u c e  
-- -/ t h e  d e t e r i n ~ e n t ~ a l  e f f e c t s  i n  o t h e r  measure,rnents,  an 

1 8  i n c h  O D  s h i e l d  i s  . b e i n g  used .  

2. The w e i g h t  of  t h e  s h i e l d  assembly  i s  a b o u t  2500  

pounds. 

P 

INSERTING TlfE S O U R C E  , 

1. To i n s e r t  t h e  s o u r c e  two b o l t s  must be Cernoved and 

t h e  h o i s t  mechanism t i l t e d  o v e r .  T h i s  r e q u i r e s  t h e  

p lug  a s s e m b l y  t o  be r o t a t e d  u n t i l  hanger  b o l t  u n -  
s c r e w s  f r o m  t h e  i n n e r  p l u g  cap .  The i n n e r  p l u g  cap  
i s  unscrewed and p u l l e d  o u t . ,  The i n n e r  p lug  i s  now . 
removed. The m a n i p u l a t o r  o p e r a t o r  t h e n  removes t h e  

s o u r c e  f rom i t s  c o n t a i n e r  and l o w e r s  i t  i n t o  i t s  
r e s t i n g  p l a c e .  CAUTION: D O ,  NOT INSERT .OR REM0.VE 

INNER PLUG1W.ITH0UT M A N I P U L A T O R S .  The o b e r a t o r  t-hen 

p j c k s  up t h e  i n n e r  p lug  and r e p l a c e s  i t  i n  p o s i t i o n .  

The p,log c a p  i s  t h e n  screwed i n  p l a c e  s e a l i n g  t h e  
open ing  'and t h e .  h o i s t  mechanism i s  pu't b a c k  i n  normal 

o p e r a t i n  Tl_' I 
I 

I I 
. , 

I 
I 

. . 

, - 
- 

I - 

- -- - - 



. . . .  - -  - .-.  - - .  . . - ... - __ . _-_ . -. - . 

: . . . 
,: . 

, . >: . 
i ..: ." . ., ..... . . . . . .  . . 

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

. . 
;: 

, . 
. 

8 : .  - . I  , 

. . , . : . I  
I I .  

. . . . ' 8  . . 

R E M O V I N G  TIIE S O U R C E  --- , 

1 .  Remove t h e  two b o l t s  o v e r ,  t h e  ' l i f t i n g  mechanism. 

Again u n s c r e w i n g  t h e  h o i s t  mechanism .from t h e  i n n e r  
, ' plug  cap .  

2. Unscrew t h e  i n n e r  p lxg  cap  and remove; 

PULATORS. 
3 .  The n ~ a n i p u l a t p r  o p e r a t o r  removes t h e  i n n e r  p l u g .  % 

4. He t h e n ,  u s i n g  a  magnet ,  i n s e r t s  t h e  removal t o o l  - 

and l i f t s  o u t  t h e  s o u r c e .  He t h e n  p l a c q s  t h e  s o u r c e  
i n  i t s  c o n t a i n e r  and c o v e r s  i t .  

1 - 

5. The o p e r a t o r .  t h e n  r e p l a c e s  th'e i n n e r  p lug  a n d -  s c r e w s  
- 

t h e  c a p  i n t o  p o s i t i o n ,  and r e ' c o n n e c t s  t h e  h o i s t  



I  PISTRUi lE I IT  C A R T  - - - 

' .  A 1 -  T h e  I n s t r u m e n t  C a r t  s i t s  on a t r a c k  seven  f e e t  l o n g .  

2 .  T h e  t r a c k  i s  s t e e l . a n d  i s  b o l t e d  t o . t h e  s h i e l d  u n i t  

and t h e  b a c k  s t o p  u n i t .  I t  i s  s t r o n g  enough t o  hold  

t h e  t w o  u n i t s  r i g i d l y  t o g e t h e r .  The t r a c k  i s  r e a d i l y  

. removable  from both  u n i t s  f o r  s t o r a g e  and f o r  moven~ent 
, 

of  t h e .  c a l  i b r a t i o n  assembly .  

. .  3: - ' k  m e t r i c  s c a l e  i s  s e c u r e l y  f a s t e n e d  t o  t h e  s i d e  o f  

t h e  t r a c k  w i t h  d-imensions t o  i n d i c a t e  d i s t a n c e  from - 

L s o u r c e  c e ' n t e r  i i n e .  

I 4 .  The c a r t  has  an e l e v a t i n g  p l a t f o r m  ( 5  i n c h e s  v e r t i c a l  - - 
a d j u s t m e n . t )  f o r  a l i g n m e n t  wi'th t he  beam c e n t e r  l i n e .  - - -  

'5. A s l o p e d  p l a t e  i s  l o c a t e d  on t h e  s i d e  o f  t h e  c a r t  s o  

t h a t  i n s t r u i n e n t s  w i t h  s e p a r a b l e  d e t . & c t o r s ,  can be h e l d  

o u t  ; o f  ' t h e  beam t o  - f a c i l i t a t e  c a l i b r a t i o n .  i - - 

6.  A p o j n t e r  i s  l o c a t e d  on t h e  c a r t  t o  r e a d i l y  show d i s -  . 
t a n c e  f r o m -  t h e  s o u r c e ;  - -  I 

'. - 
7 .  An i d l e r  wheel i s  l o c a t e d  on t h e  o p p o s i t e  s i d e  o f  t h e  

c a r t  from t t i e  i n s t r u m e n t  p l a t e  t o  p r e v e n t  t i p p i n g  t h e  

c a r t .  I 

I 

. . . . . 

L - I 

, - I 

r )  

I 

> 

- 
- - 

- 

1 -- 
-__2___ I I .- I 

- .  
I 

i ,  I - - 



- - - 

- - A D D I T I O N A L  S A F E T Y  F E A T U R E  
, --- - 

1 .  I n  c a s e  o f  power f a i l u r e ,  t h e r e  a r e  two m e t h o d s  o f  

i n d i c a t i o n . a s  t o  p o s . i t i o n  o f  t h e  s o u r c e .  S h o u l d  t h e  
s o u r c e  be  i n  t h e  r a i s e d  p o ' s i t i o n ,  t h e  l i f t  h a n d l e  i s  

a m e c h a n i c a l  i n d i c a t o r  a n d a a  v i s u a l  i n d i c a t i o n  i s  t h e  
----- 

b r i g h t  r e d  a n d  w h i t e  s t r i p p e d  - d e c a l  on t h e  p l u g .  



O P T  I C A L  V I E\.I I r!C; E Q U  I P r i  E r l i  - 

1  T o  f a c i 1 i t a . t ~  r e a d i n g  t h e  mc?tcr,  f a c e  of  t h e  i n s t r u -  . . 
ment b e . i n g '  c a l  i b r a  bed, a  r i l i r ror  a n d  b i n o c u l a r  a r r a n g e -  

+-  " n e n t  i s  u s e d .  O n  t h e  I n s i r u m c n t  C a r t ,  4 d o u b l e  hinged 

m i r r o r  i s  p r o v i d e d  t o  " l o o k  a t "  t h e  m e t e r  f a c e .  A 

t w o  .power b i n o c u l a r  i s  mounted on a sma l l  frarne a t  

t h e  s \ d o  o f  t h e  s h i e l d .  T h e  s cope  i s  p r o v i d e d  w i t h  
F a pan and t i l t  m,e-chanisrn. T h e  b i n o c u l a r  i s  mounted --- . - - - 

t o  t h e  s o u r c e  sh-ield. .  -- 



P R O T E C T I V E  I : l A R K i  tlGS -- 

Eber l  i n e  I n s t r u m e n t  C o r p o r a t i o n  w i l l  l a b e l  ' t h e  u n i t  a s -  p r e s c r i b e d  
i n  p a r a I l k a p h  2 0 . 2 0 3  of P a r t  2 0  S T A N D A R D S  FOR PROTECTION A G A I N S T  
R A D I A T I O N ,  d a t e d  Augus t  9, 1966 .  

. - 

The Gamma ' C a l i b r a t i o n  U n i t  - w i l l  be m a r k e d  on two s i d e s  ' w i t h  t h e  

c o n v e n t i o n a l  t h r e e - b l a d e d  symbol .  I t ' s  background  w i l l .  b e  y e l l o w .  

- The t h r e e - b l a d e d  symbol v1i11 be  magen ta .  The symbol t r i l l  a l s o  be . -- - - 
p l a c e d  on t h e  f r o n t  and r e a r  o f ,  t h e  b a c k  p l a t e  a s s e m b l y ,  .. - . 

I .  

On t h e  c a l i b r a t i o n  u n i t ,  i n  f - r o n t  o f  t h e  o p e ; a t o r l s  p o s i t i o n ,  . - 
-- 

w i l l  be an  e n g r a v e d  i n s t r u c t i o n  t a g  s t a t i n g  t h e  p r o p e r  method 

o f  o p e r a t i o n ,  t y p e  o f  s o u r c e ,  a c t i v i t y  (of s o u r c e ,  a n d ,  a g a i n ,  
.a r a d i a t i o n  w a r n i n g  n o t a t i o n .  

I - 

i 
1 

8 

* 
- 

I 
t 

- 2 

1 

3 I 



O P E R A T I i l G  P 2 O C E C U R E S  

WAI!I IG D A I l G  E R O U S  R A D ~ A T I O ( Y  

P l a c e  i n s t r u m e n t  t o  be c a l i b r a t e d  i n  i n s t r u m e n t  c a r t  

i n  d e s i r e d  p o s i t i o n .  

Ra i se  c a r t  viith end c r a n k  u n t i l  p robe  of i n s t r u m e n t  

i s  i n  c e n t e r  of beam. 
M o v e  c a r t -  t o  - p o s i t i o n  on r a i l s  t o  produce  t h e  d e s i r e d  

r a d i a t i o n  l e v e l .  
.- 

~ l t e r n a t e l ~  a d j u s t  m i r r o r  on i n s t r u m e n t .  c a r t  and 

b i n o c u l a r s  on .  s o u r c e  s h i e l d  u n t i l  i n s t r u m e n t  d i a l  
can be r e a d  c l e a r l y  th rough  t h e  b i n o c u l i r s .  - 

- - 

Remove l o c k  from 10 ,000  t o  1  ' a t t e n u a t o r  i n  beam 
a p e r t u r e  l o o s e n  thurnb screws, ,  and i n s e r t  d e s i  red  

a t t e n u a t A r .  T i g h t e n  t h u m b  s c rews .  N O T E :  I f  z e r o  
- 

a t t e r m a - t i s n  d e . s i r e d ,  t h e  0 a t t e n u a t o r ' m u s t  be i n s e r t e d  
1- - .-- 

f o r  c o r r e c t .  beam ?o ' l l  in la t ion .  
Remove l o c k  from t o p  of  s o u r c e  s h i e l d  and remove 
t h e  ho ld  d o w n , f i x t u r e .  
Uni t  i s  now r e a d y  f o r  o p e r a t i o n .  , , 

\ /)en beam i s  d e s i r e d ,  p u l l  qu ick  r - e l e a s e  p i n  and 

r a i s e  h a n d l e  unti.1 v e r t i c a l  and q u i c k  r e l e a s e  p in  

enghges  h o l e .  l o  

F u l l  r a d i a t i o n  beim w i l l  now. be e m i t t e d  .from u n i t .  
Read i n s t r u m e n t  d i a l  throucj'h b i n o c u l a r s  and mi r r o r .  

To l o w e r  s o u r c e  p ~ l l  q u i c k  r e l e a s e  p i n  and l o w e r  
handle .  A u d i b l e  h a r m  w i l l  go o f f .  R e d  l i g h t  w i l l  

go o f f  and w h i t e  l i g h t  w i l l  come o n .  
\.lhen s o u r c e  r a n g e 1  i s  n o t  i n  u s e ,  i . n s e r t  ancl l o c k  

- 

hold  down f i x t u r e  on  s o u r c e  s h i e l d .  -- 

P l a c e  1 0 , 0 0 0  t o  1  a t ' t e n u a t o r  i n  beam a p e r t u r e  and 







1. DEFINITION: 
The source capsule was manufactured to C % $ ~ Q E E ~ O A I B ,  tolerances, 
and of material  shown on American Nuclear Corgoriation drawing i 

CM-7018. T h e  eubst2tute used for  the radioactive Ceaium-137 w a s  
cesium chloride, powder pressed into a pellet. 

I 

I 
T h e  tests run were those ~corrersponding to' Class LII C in  the - Oak 
Ridge National ~ a b o r a t b r ~  Source Capsule Claesification Test 
Procaduree (copy attacped). , , 

-- 

Vacuulti leak testing as de~cribed in part 3 wslo u ~ e d  ars the ultimate I teut of capsule integr-ity. 
'\ - 

VACUUM L E A K  TEST PROCEDURE: i 

There were no differenbee in the leak teat ueed and the leak test  
procedure8 described in  QRNL Teat Procedures. Leak test  fluid , 

- 
.- 

used  was reagen: grade Iepprople ~lcohol .  . , 

I 

3. MAXIMUM T E ~ I P E R A T U K E  RESISTANCE TEST: 
The capaulewris  placed in a stainie~a steel gaa fired iven along with 
a ther-utocouple and held a t  1 7 0 0 ~  for one hour. TI,, ~ a p s u l e  was 
,then removed and cooled to room temperature. Capsule was 

... blackened and showed sign@ of bulging near the window end. No cracka 
C < 

w e r e  apparent. Capeule. was leak tested according to past 2 pro- 
cedures a d  no bubbler were  eeen. 

- I .  

DATE: 2 - 2 8 - 6 7  Performed by: R. P. Roeenbsium , 

Witnessed by: C. L. hlo.calton 

Of3CHATfNG TEMPERATURE TEST: 4. 
Part 1 - The capsule was placed in an insulated container of liquid 
nit  rogen and left  24  hourrs. Then the capsule was renloved and allowed 
to return to room temperature. There was no i p p & & t  physical ' 
change in the capsule, and a leak test  showed no bubbles. 

PATE: 3 - 5 - 6 7  - performed by: J., Slemenda, Jr. - 
t - > - 

- \h.itnessrd by: c I,. ~rioulion 
- 



I 

4. Part 2 ' -  Capsule cleaned w i t h  acatono and dried bofore weighing. 
Capffiule w e i ~ h t  = 26.83360 g. Capsule placed in prehaated d s  I 

sltmoephers S O O O  F oven and lcift 24 houre; then ramovsd, cooled to I 

room temperature, cleaned kith acetone, and weighed again. 
Capeuls weight was 26.831 90 g. This i s  approximately 0.05% by I 
weight of the least outer wall which is less h a  tbe allowed 170. i 

Source showed io apparent defecta and panad  the leak tast. 

DATE: 3 / 6 / 6 7  ' Performed by: J. Slemenda - -  
. . ,  

Witner~sed byt C. L. Modton 
I 

THERMAL SHOCK TEST: 5. .- 

The capsule wa. placed in a SOOO F oven for one hour then piunged 
into a e d t  wotei ice bath and left ten d n u t e s .  The captaula was 
then plunged into liquid nitragen-and Left one- hau-The-orpedac--- - -- - 
was removed and brought back to room temperature. There was 
no apparent change in c@p~ule and a leak teat ohowed no bubblee. 

I 

DATE: 3/6/67 . , 
' *  ~arform'ed byr J. Slernenda 

A - 
Witnerrped by: C. L, Moulton 

6. TEMPERATURE - HUMIDITY CYCLJNG RESISTANCE TEST: 
No test required for Clesq-111 C cageulers. .. -. 

' . 
, ( S  . - 

7. EXTERNAL PRESSURE RESISTANCE TEST: 
The c a p ~ u l e  w'nm cleaned with acetons and dried d weighed. 
Capeuls weight + 26.85235 gr&.mo. The capeule WPLB then placed - 
in a water f i l led chamber of 1 inch aquare area. A piston with 
' 0 '  ringe to prevent leakage w a s  then l ~ l e r t a d  into the chamber and 
1 1  00 pounde weight placed on the picston. The caprsule was removed 
after the specified IS rninutel~, c l s h d  in acetone, dried m d  
weighed, Cagauls weight 26,'83260 'gramsl. Met cagaule gdn was 
0.00025 grame which 18 1 e ~ s  thm the,. 0065 grams allowed. Capsule 
wars unchmgddupon visual inapctioh: m d  paaoed the leak teat. 

DATE: 3 / 6 / 6 7  Perforrried by: J. SLemenda - - - 
I 

f _ -i / - 
- Witneooed by: C .  L, Moulton - - - 



I . = -  

-2 

I 
I ' 

7 

PUNC=~IW.CE TEST: 8. 
I 

The capsule window end pas cantered ,on a 1 /4"  high, 1 )8" diameter I 

- - s t e i n l e s s  ~ t e e l  pin which was mounted to a mild steel b e ~ e  plstes. A- 
steel rod weighing 240 greimer was dropped from a height of two feet 
through a guides pipe and impacted onto the weld end of the c o p ~ u l e .  
Inspection revealed a dent in the window end approxlnlately 1 / i 6 "  
deep, Leak testing showed no bubbles. . 

t - 
DATE: 3/2/67 . , Performed by: 18. D. Chambers 

I . ,  

j ~ i t n s a s e d '  by: C. L, Moulton 

I 
.- 

0. . RESISTANCE TO CRUSHING TEST: 
The capsule was placed &on a steel plate with the right cylindrical 
center line parallel to the plate. Another steel  plate was then-placed - - 
on the capsule and parallel to the first plate. A weight of 2100 pounds 
w a s  then placed on the top plate in such a fashion w to keep ,the top 

- plate balanced on the capaulat, m d  left for one hour. Inspecifon of 
the capeule after r e m o v r d . ~ o w e d  that the window end had bean flattened < .  . 
approximately 1 / 32 ". Ldak teat ohowed no bubble@, - 

DATE: 3 / 2 / 6 7  i Per1orme.d by: B. D. Chambere 

~ i t n c s a a d  hy: C. L. Mwlton 

* 

. 
NESISTANCE TO"SHEAR TEST: + 10. 
The capsule was placed in a frame so that one end of the capsule 
was fixed. A QOO shearing edge with a slightly larger diameter than 
thg'&apeule diameter waa  &on applied near the center of the capeule and 
a weight of 1100 poundra applied for one hour. The capsule showed 
an indentation of about .007 inchea but did not leak when tested. 

DATE: 3/2/67 Performed.byz B. D. Chambsra 
I 

Witnessed by: C. L. Moulton 

1 .  . I M P A C T  FORCE RESISTANCE TEST: - 
The capeule was &iced weld end down on a steel plate. A 1 inch - - - 
diameter ateel rod woighing.12 pounda w a s  dropped $ro,Tn-~h d i ~ t m ~ e  - 
of five feet through a guide tubs md impacted on tha window sr,d of 

I .  

j - 
-3-  . 

! I 
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r.r!ll-lcI? is described i n  s s c ~ i c j ~ ~  ..82.3 o:F t h e  ANSI class i f icat lm,  LTA~ the 
l:!ip=' (Smear) Tesc, 1h21id2 is ..described in Sec t ion  n2.1 (1-nc1 . S )  . 

. . . . 
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desiznatcd by t he  IdP\AIb!C Radioisotope C~r~lrnittee. A --;' ~ ~ ~ i a t i o n .  p r o t e c t i o n  
s-aivey will be  performed 2nd SOP e s t r b l i s h e d  (Incl 6 )  --prior to placing - 
-fie r i i t  into rout ine  use. 

10. Questions o r  comnients per'caining t o  this request sho112d be  directed 
to t11c Health Pl~ysics  Officer, iValter Recd Amy Fledlcal Center, IDS Code 
198-5161. 
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NEN FLUORESCENCE SOURCE CONFIGURATION - I 



I 
2 )  Hole o r i b n a t e s  i n  suppor t ing  p l a t e  passes  through source r e t a i n i n g  r i n g  i n f o  t h e  coll imat.or.  

.The co l l ima to r  i s  threaded. I 

I 
- 2 I 

3 ) .  - Hole o r i g n a t e s  .in t h e  co l l ima to r  and a t t a c h e s  t o  t h e  support ing plate .  



I 

- =.>- fic,c---;.r.,s: C Z c c ~ L j ~ - < ~ n s i o ~ ~  A/. SacZad Radioccdive S o u r c e s ,  .. O ,  

ty Unitcd Stated 0: iirnerica Stenda~ds Institute, I n c .  

I . 1 

TT: 3 2  3 . a ~ : ~ c  e Flodel Nds. ' S i z e s  

- Gz.:..; z c u ~ e  , i'4IF.C i~iodel 1'12701 0.437"'diameter. X 0 .7501' tall 
8 .  - -.-,- ,-.,, v'~c~;;;;.d XSC 15odzl /I2705 , .1.1125" diainete~ X 0,.7501' tall 

' I  
I 

-:11 say-ces were complete except that no radioactive material was 
,.- -8 r .' 
bLGL.. / 

L '. .. ' . 

. . 
I 

- . ---.-,-, , I 
~ L ; ~ x - - T I ~ N  TEST 3 - Model /,I2701 and 2705 wePe tested as specified 

i r r -Sec .  8.5.1 through 8 . 5 . 3  and evaluated by leak test B2.6 - 
2nd. B2.9. Aftez the sources passed B2.9 at 100 p s i ,  the 
pressure was increased,to 3.00 psi and the time was increased 
to 30 minutes. ." 

I 

1 

. Sesults: Two each of Model ~2701- and 2705 were so tested 
and all sources submitted passed.this test. 

I 

Testii~g Laboratory: Vibration Test 3 das performed by: . 
. . Bowse-r-Morner Testing Laboratories, Inc . 

420 Davis Avenue 
Dayton, Ohio 45401 , .  . - .  

'. . 
ClasslFication: NRC Model K2701 and 2705 shall be classi- - 

. f i e d  in test class 3 for vibration. . .. 
4 . 
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CLASSIFIB?ATIGX ?-33 TXSTING 07 36DIOACTIV5 SCURCE CO;+JTA.Il<E?S 
f 

1 -  

1 
,??l"exfic2 : c ~ ~ , - ~ ~ , ~ -  - .  ojp S e ~ l a J  R C L d i ~ a C - t i ~ I ?  S O ; : ~ ~ G C . ~ '  

Sy d i 2 i J ~ e d  S - G L - G ~ S  of A m e ~ i c a  Standards  I n s t i t u t e ,  , 
. . 

';S\;rr,? S ~ c ~ c e -  i.lodzl Nos. ' S i z z s  

Gz.:::a gauge, Ti-',ZC b'lodel'jf'27Ol ' O.li37" 2is;r .zter X 0 .750"  ' ca l l  
1-.+,  . - - .A-- 37. L '. 7 6 2  "( 
L - - - J -  b u b b t z d  :..,.L, Model  #2705  i . 2 2 ~ ; ~  d i ~ m e t e ?  X 0.750" t z l l  

? .  
I 

- -  -, . - ,-- s c - n c e s  weze coriiplete excepk "c;at' r,o ~ a d f o a c t i v e  m a t e r i e l  oras 
, . <., , 

L.;zi.. ' 

, 

I .  

I?PRCT TZSP 5 - Monsento Model H2701 and 2705 s ~ c c e s s i u l l y  passed 
Impact T e s t  4. The c o n d i t i o n  o f . t h e  source  c o n t ~ i n e r  i n d i -  -- 

cated t h a t  t h a  unit could  wi ths tand  'Impact T e s t  5 .  . + 

Two ezch  o f  Nodel ij2701 2nd 2705 were t e s t e d  a s  s p e c i f i e d  in -- 
Set. 8.4.1 t h rough  8 .4 .3  and was e v a l u a t e d  by  l e a k  t e s t  
methocls E 2 . 6  and B2.9. A f t e r  s o u r c e s  passed l e a k  t e s t  B2..9 
a t  100 ?si, t h e  p r e s s u r e  was i n c r e a s e d  t o  300 p s i  and t h e  

4 t i m e  ~ n d s r  2 r e s s u r e  was i n c r e a s e d  t o  30 minutes .  

Resi-rl.i;s: Mo6el i ' 2 7 O l  was f l a t t e 9 e d  t o  a d iamete r  o f  0.322 - 
. - 

f-om i - ~ s  o r i g i n a l  d iamete r  of 0.,437. The e n t i r e  c a s e  was 
P l a t t e n e d  w i t h  t h e  window wrinkle'd and d i s t o r t e d .  ' Damage . . 
?:as g r e a c e r  ehan t.haz of  Impact T e s t  4. 

24odel $2705 w a s  f l a t t e n e d  t o  a d iamete r  o f  1.056'' from i t s  
o y i g i n a l  d i a m e t e r  o f  1.125". * T h i s  source  had a s e v e r e l y  
wr inkled  window and damage.was more than  $hat  d o n e - t o  

Y 

. , a n o t h e r  Model 32705 on Impact T e s t  4 .  
, f . . 

20th $lode1 #27Ol and 2705 passed  T e s t  B2,.9. L 

C l a s s i f i c a t i ~ n : ~  Monsanto Model 12701 and' 2705 s h a l i  be 
c l a s s i f ' i e d  i n  t e s t  c l a s s -  5 f o r  impact .  

Summary: Monsanto ~ o d e l  82701 and 2705 wkre s e l e c t e d  t o  . 

i 
. r 

i 
r e p r e s e n t  the  minimum and maximum s i z e s  i n  t h e  2701 through 
2705 s e r i e s .  We t h e r e f o r e  c l a s s i f y  o t h e r  sources  w i t h i n  I 
1- ,ne size renge and wi th  t h e  same'con-,ainer w a l l  2nd wir.doV 

.. thfc:;nass,  he same as the un l ts  t e s t e d .  The a d d i t i o n  o f  a 
-, - r ~ z n s s  G~ mounting p l a t e  I- 

- g2ovLded tho ' wall thiclcne 
. , 

yea te6  By: --- 

?J';:Jitn~bsed By: 

bJFtncssed By: 
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~ L P . , O S I E ' I C . ~ T ~  -AN+-TEsTIN~; -- OF RADIOACTIVE SOURCE CONTP.INEFIS ---__ _ I 

a 
- - 

Refe?e~,cz :  C ~ ~ ~ b . i ~ i c a , t . i o n  o 6 ScuCed Rudio'ac.tiv P. S O U ~ C ~ ~ ,  
3y United G t a t e s  of  .America S t a n d a r d s  I n s t i t u t e , .  Znc . 

C 
0 

Yyzt S o u r c e  M ~ d c l  Xos . Sizes '  
. 

Car;-#-# 7-2-d "0 
bL 9 K 2 C  Xadel $2701  ' 0.43'j';! d i a m e t e r  X 0.7fn: '- tzll 

.y)?Y'.lP.'- 
L..-JA b c c ~ ~ e d  XZG MQ6el 15'705 . 1.125" d i 8 n e t e ~  X C.75~" tzil - 

I .  cc:-ces wc-e coz3leQed excep: t h a t  no r a d i o a c t i v e  m a t e r i a l  was 
..A- 

'LSZC. I : .  . .  
. - 

I -  
r;? I~~PEXATU~E'TEST - 5 - ~ b d e l  ~ 2 d 0 l  and #2705 were t e g t e d  as s p e c i f i e d  

i n  Sec .  8.2.1 through 8 .2 .3  end e v a l u a t e d  b y  l e a k  t e s h m e t h o d s  
-- 132.6 2nd B2.9. After, sources  passed  B2.9 a t  100 psi, t h e  .- 

a r e s s u r c  was increas$d t o  300 p s i  and t h e  p r e , s s u r l z a t i o n  was - .  
i nc reased  t o  30 ininutjes. - . . 
R c s u l t s :  Tr.10 each o i  ~ o d e i  1 2 7 0 1  arid # 2 7 6 5  were s o  t e s t e d  

- - 

. . and a l l  s o u r c e s  submit ted  p a s s e d . t h i s  t e s t .  
i 

Observat ion:  Th i s  t e s t  produced, sometminor s c a l e  and oxide . 
format ion  on t h e  o u t s i d e  of t h e  c a s e .  The ,005'' window was 
t i r inkled  and .the e n t i r e  c a s e  tsurned brown. 

' .  

C l a s s i f i c a t i o n :  MRC Model i,27,Ol and i(r'2705 s h e l l  be . c l a s s i -  
f i e d '  i n  t e s ~  c l a s s  5 f o r  tempera ture .  

: Konsantol Model # 2 7 0 1  and H2705 were s e l e c t e d  t o  
r e p r e s e n t  the minimum and rnzximurn s i z e s  i n  t h e  2701 through . 
2705 s s r i e s .  V e  t h e r e f o r e  c l a s s i f y  o t h e ~  s o u r c e s  w i t h i n  t h i s  . 
size range, w i t h  the same b a s i c  i n t e r n a l  c o n s t r u c t  i o n  u s i n g  
t h e .  saxe na te r i a1 . s  and t h e  sane .or heavie r  winaow t h i c k n e s s ,  
t h e  s m e  as the units t e s t e d .  The a d d i t i o n  or a f l a n g e  o r  
rnoun'cing p l a t e  s h a l l  no t  change -the c l a s s i f i c a t i b n  p ~ o v i d e d  - . 
t h e  wall thickness i s  not reduced i n  any way. . . 

. 
Tested By: 

I . 
' -  ' * d ~ , A . ~ - o ~ @  Darre l l  3. Sevy ~ \ ~ / ~ ' 2 - 1 8 - 6 9  ' 

. . pate 
?/ [ h 1 ~ ' $ ! n d ! . & ~ ~ ~ - ~ 8 - 6 9  Yl'cnessed By: , i-L4c-'(.\ - 

Barold A . ,  IVi2$~0;3 Date 
' . 

- 
- 

-, - 
1.7.; vr-bnf3668d .L EY: ' 6, ~ . ! c : I L  @ 12-11-69 . , - /:.:,' 7. .- . i~oirl~i-d. Duf b ~ 1 2 1  Gace 

. '  
' . . , 

' ,  

U I I 
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I .  

- m 

.".I 7 u r  " . . r\ ,,,, - - - y " t 7  -: -. , - . 7, ,3 qmL *, ,,-I ,- i , 
..-,.-I JC..,T1-2-u ;JI - t C ~ J  .,,"b. .#..d-J., L .  " " f"'. 

. ?  c , , l  . 
1 I id 

. . . . - .  
~ e a u  rs  1;- c p ~ r ~  of 2s) S C X L Z ~ O  02 Sealed R~diorc t ivc  Sourcrs.  It is u;cludsd for h"oru;Lve L .  . 

LS ; :--L -3 ?:anarc: w.~;.-z~J of pracac: to meel r i i e  ~ S j c c s v e s  oT'tClc s ; ; i s ~ ~ - c .  j . . .  
? ; -. - 
* - :. ;- 

- - :,.- ' 
5- SZl-LR-LL cox52onz of-'Lkis test,  hzs beec d s ~ o z z t z z t e d  ZG he .--: 

eifccbve m r e u o v x y  ra&orruchdo involved. 21Iea- , .  . .  
sure  r!e told ac';lvrbf on toe p a p e r .  LF r; i:! Less L~zxl . . ._ . - 1  -., . 

2.0: t - e  ra&scicc~ve caic>-:d w i * ~ n  LLh~  0.005 rmcrocurie, Lie source shzl l  be consudered to I .  - 
Zce i s  ~ A Y  Crl=LL?O;l :01 d i - 3 ~ L 2 ~ W l L ~  ik2t a be f r e e  f rom suri>ct: racla:chve c o ~ - ~ ~ ~ ~ o ~ .  I .: I 

L .  

C:S A&e a ~ e ~ l i ' ; ~ ~ ' ; ~ a ~  ai L u : ; ~ c ~  class Store the sourcc isr zt leasr. 'i drys and repezt  'the . -  
L t s s t -  rT.idreiz:e.. xecr-- ,+ i ~ r  ~e prcsecce test. L' ikie tot= rsc-~.s;,y ca the wigin2 a ; t e r a  i=. : + .* '- 

' :: 
i v ~  ~ : t ~ r l ; ?  53 -LC e ~ ~ c r : o r  oi s. s e d c d  !ess than 0.005 mic rocur~e ,  the source shall be con- :, - 
tc: it 32s ' ; -d r  all';?ccrc~ to 2 ccst, is a a l a c ~ e d  lu-& free. ' jc. .. 
de:e.:-z-mj i - / . / ' -e t~zr  ';le s o s ~ c e  has i.i?l- 1 - r  

;,,a,,. .. >- , q- - 5 .. , L,,,-, si -LX tesz o r  h23 fsiled t i e  B2.2 k a m e r ~ i o n '  Test. b e r s e  the source  a ., -- 

solvent .\vL~ch w d l  nor zttaci ;he zllaterzal of 7.vhich +&;he 
C- . . 

~ g h  tes--'-c 1-5 for L12 prssence of r -d io2c~ve  outer surfsces  or̂  the source a r e  maae 2nd. wiuch, un- ; ,-- - .  
jrt --c e..rre,rlor of a seal24 sokrcc 1s m u -  - d e r  the co~di t ionu of khs tes t ,  has'been denonst rs ted  $ 2  : .. '. 

~ ~ G ~ U C ~ G Z  sob-ces, i t  1s no= d w z y s  L5.e effective in removing rhe radionuchde involved. Heat 
:a use for pro~orype sources wnen tne spec- the solxtion to 50 + 5 C.  and hold it at  this tensera- - , .  . 
of a paAniculsr coii2,m-abon a r e  being de- ture fo r  4 hours. ~ e r n o v e  rhe source a d  measure  ti?e . .  . - - 6  . 

* - -  . - i o t a  activlty in the hquid. Lf 'the activity in Lye hqrrid .. 
mcrhoce oi led= res- a r e  t c c e p t z ~ l c  to is l e s s  than 0.005 microcurle, the source shall be coa- i'.:.. 1 

: w t e t t e r  3 s e d e d  source ~ l l e r : ~  O r  -as sidered leak f ree .  ,' - . .  . , . -4 . - -. 
L . .  

ioos of 3. r es t .  Xct all the hszed ledi-test  '5. . - i - - -  - .. - 
we. applrcablr zo ail sources.  Tae test most ~ 2 . 3 '  Lithium C1llor;de Leach Test . , _ .  , I .: . . J - z ;aL&,icular source c o ~ s i l ; . a u o n  should .. -7. - - . ,e9 r . t 
L. B2.3.1 Procedure.  ';V1-en leak t e s t i q  . .-.. ,. ,- -... - - - r 
rd, s e d s d  s c c ~ c e s  which h v e  ,?n izternal  . source capsules by t h i s  procolure, repiace 20y0 > - . f  

i C. 

of the volurne of t l e  source kornpounc! o r  cheni-  n e  of l e s s  -d 0.25 cc .  shoulci be tested by * .  

are or" the i'ollowmg tests: ca l  analog being used a s  a s u b s k b t e  :or Lye ;:= 5 
. - 

radioactive m a t e r ~ a l  '.v.vl~k~ reaagem-grade, aai-17- . . , . -  
32.1 wi9e trsz - : u 

, drous, 200-mesn lit21uzn Ldorrde. Elend t ' le < 

"12 -2, iz-islersion t e s t  
. .i 

.mi-*re thoroughly betort?  us*^ i t  in fabrica- r .* 
B2.3 Lid-AX-3 d a r ~ d e  ie:& teSL 

C 
;-- . 

ting the source. Ln any case, where it is !i.rxprac- . . 
scurces  :v'hiii hzve ar: iatercal  void voiune t ica l  to  blend the LiA2iiuz cbLoride with the sub- ;: - 

- - , .F - 
~ Z L L  0.25 cc. c z y  be teszed by usmg any of - -- -- s t i k t e  source compound, place a volume oi 5 - .  - .  . - 

Lithium chloride-not l e s s  than one-halr tne cal- ods descabec :=I s cctiozs 6 2 . 4  through 2 .  LO r- - - .- -, 
culated f ree  voiume u s i d e  the capsule adjacenr -. 

:ates zo szc-ons 53.1,  5 2 . 2 ,  a d  B2.3 .  _.I _ .. < 

;ern& vord v o i c l c  shall ~ic!ude dl void to "he subsutctc source compound. --:: . 
Place the source capsule in  a vacuum ilask. '& 12512 0cr2r s e ~ l e d  ecclosure. iFinec porous .. 

d s  are subsarutecl fo:ar tC1e radioac-iive ua te r i z l ,  - Add a known volume of dia-died vraier (sot less 
tian 15 ml.) of hovrn Liihur? content to cover L I 

space in i-.? porous cor=?ound shall cocstitute 5 :-A 
: +Ae totrJ. veld volume. For  doubly e2capsu- the source capsule corapletely. L;.: , .-* 

Evacuate the 11ask to 22 to 25-in. Hg and hoid - .  
I rces ,  t h e  to;al void volume shall hc lude  the * >' 

for  5 minutes. At t h e  end of 5 m i ~ u t e s ,  vecr -.he ; .. ce 'uenveen r!e imer a d  outer c a p ~ u l e s .  . , : 
flask to the a taosphero.  Xepeat this vacuua-  - .. 
venting procedure four t imes.  i- &= :.. 

! ACCEPTJJLE LEKS TEST ?,'IXTHODS 
r :>  

Remove +he source capsule slowly, aliowizg .* : L -. 
- - . -- &he ~ a t e r  to drain bac!c into the vacuum flask. k .; . - ..-. 

.1 Redpce.Lhe voluke of ths leach water to 10 ., - 
Wine (Srn~>::~ Tcst . Wipz all external sur- % - ---. -- - , . 

i n i W i t e r s  by b o i l i q .  if Lhe volume drops be- . s ' the scu-ce morcu~?:y \nth a piece of filter .. - 
r other s--:rs:e = a t a r i a !  of h i g h  wet stren* low 10 rnrllfitcrs, correct  i t  to 10 i r i l l t ' ; ters ~y , ' I 
o~ber,: capac-;.j, raoister,i.d wi'h L?I solv%nt dilution wlih distilZed water. , P .  . . - 
?il: l o t  ~ t t a c k  Lko material  05 which outer o Analyze t!lc tvaier from the pi-evious step - ,- 

Q. - 
s 7~ source a r c  rcade a d  which, uncier t h e  for Lithium content bj using an ana..Lytxal ti'ch- . , 

1 - 
I t. 

1 . .- .. . .: ;. 
3 -- 1,- I 

I 7, 1 .-a: , 
. . - I  

! * '  
I 



. -..i .. . . - .  , . . . .:. .. I., - :_ -_ .. , - - c'. a ; - ', . . ..' - . . , - .. . .  , -ti 
,., L~-..- .L?SIP~ :h:1U ;1.01: exceed ' 10- s h n d ~ r d  cubic ccnti., '2rs p e r  second . I ; . "  - - . . . 

- .  . . .  . .r !->? - - , . 
\ A &  L-.,: 2 LT~L:~~:CS ~:ix.\ L!e L ? r ~ t t L v  .'. oi helium arc given a l ter  j ,LI have corLisu- -.:.-!' ;,, . . . . 

y ; cIi?c\:l. 7-:.c : ,,,LC detc . . , !..* - -- ,zore s h s i l  be ously pumpi.d a d  t es ted  wl7-7 'in Gpen throt- .  ;>. ,: :. ' '., 
*, , . '- . 

,LC ;o ; ----r:.r ofLi least 3 to i U  l eak-  ' 

. , . '-t+c. valve for 1 raiiktc.; isolate t$e c:!as~ber .> . . .. . . 
. . ,  V , . . .. . - - -  ..:.:-.- ;---sr-,: Ccilc.cLo;ls tvilcfi a 1 4 : . . . .  -.- .-- Erom t7e vacucr,~- pum?s clcd accumi;la:c a q  . 

. . . .  .. h e 1 . i ~ ~ ~  Lfoi- 20 z~imtcs. h40ni;or chamber - . , . ' 
::::-c:::-;: ,..,..; cc.mL\I;CrL; per seCa;lJ n.; . - .  

. . .  , 

\ ' 

. . . , - . - . . , . . . following the proceciure described in the  pre- ;.: :.:* .,., - ': ...-- L--L .~.i..r 15 n s u d .  . . . . ; ....I.. . - . 
c c d n g  step. I. J -1. , 

-,.> y-2  v,,,au ~ y s ~ 2 5  is Lein ,+  ~ z L b r ; ~ i ; : d ,  . .  . . .. : .... . 
a , , !.. ... : - . . . . . . . , . . 4, L . :; s ~ y . ~ z =  s > A  be i ~ ~ l ~ ~ ~ - )  fro.= ;he . . r.. - --' ' 

B?: 8 . . 5 . ~ a t a  !&eq.uired, R ~ C G "  dhe m q r i - .  . : . - I _  .-, . . . -r. . t i  ". 
--, pAe ~ < ~ l & ~ - c  1~2;: plzccd a[, ule , , *- . -. . . .  . , . _ 

., ' h d e  'df,lc-ncindication f o r  each of the io20wq: ;!, !'..-.I :: 
2;: n3izt ;'=cr- 'Ac. ir2i.~ detectors. -Qicr . . : o . .., 

- .  . . L), :.; -1 ,, 

.-Lc2, - -. .-. L L ~  1 c ~ k  skoulii be valved oif.. _The! . ,  ' . ' 
, .a:. chhrnbri. b&ckgtound . .  ,: . . ;+; .:' ', .. .-. ., 1 .  - -., > ,_ . .. - 

;- '-':--,a2 r e ~ ~ ~ s i  ,ShaL? j k  10",:0 o r , l c s s ,  . . , _. i...__.... . . . : b. solid-bar 'background, after i miaute a d  . . . ' . . ( - -  , ,., - "'- ,. . 
; 1 2 2 ~  ~LJ=L;~SEI Level in 5 minuies. . . . . 

zft'er 30 minutes. - , . ' 

5.. :. . ,!. : 
.; r, .\ -. :, . - .... r... - . .  .. < , a. - , ~ L L - =  .L~. -L  s h ~ 2 . b ~  irse of dirt, . .  . ?..,,<.. - . . . . . 5:; ; ,;: '; .. 1 ...-... ). . . ;,, ~ i c . ,  svh icn  would t?nd eit.ier 'to c .  .Each of "Lhe finished source hsse'rnblies - .  - - ... , . . '"-. .. ... 
. - ier.crs 21- :a & z z g e  t~~~ presmre ;2d.v3.c- ' .  . aft'er 1 minute and af te r  3Q-&utes. . . , - k:-- 

. . .  
. . . . 

..,+_._I _.__. g, ... L . 
- - L C  r.. . ' 

. . ,. ' If c 1s l e s s  ,j5un b o r  equal to: o r  l e s s  . ' ' c.,;::':.:,-- - .  . - . ' 
LC ;?3T1:< sh' b';2 perforAed m well-vcn- - 8 

than i x 10 standard cublc centimeters I t--. - . 
u e a s  i o  m z z e  t h e  p o s s ~ b l l ~ t y  of de-a . .  . * - 

per' second of helium, consider' the source .-. - 
;i= hehum-coc-a=nioaied a?. V .  - 

leak free.  ---. L # -. - - 
is =CUU;J s y s ~ e m ,  exclusive ol the vacuum LT-:. - .. .- 
~ h e r ,  s b d  be kept ur.aer a coil+muous dy- B2.9  Helium Pressurization Eubble Test  . . . c.: -.. . 

t .  7- , : L 
ic vacuum.' . i" - .  

B2.9 .1  ProcedGre. piace the source  capsule 
- 

-- in a suitable pressure  chalrber and pr?ssurlze r , .  " - , --: % 

i '  . 
the chamber with helium gzs  to 100 pounds p e r  I ., 

3.4- Tesvq o"crce, * .  
< ,-*, , 

square inch gauge. The capsuie shall remaiu un-, f... ;- 
d e r  pressure for  15 minutes? kc. - -: 

7 .-. S .4 .1 .  Befoi-e each -shed source  - : .- 
Release rhe pressure,  remove the capsule . . 

j ,biy iis resred, k%e followlag blank ~2::- -.- - "from the chamber and submerge i t  in i i q u ~ d  :+&? ?--. -- :&is shsli be pe r io r3ea .  
iaurce-ass2nbiy bic!c3round shall be d*- (water, alcohol,' o r  acetone) 2 inches beiow the $.- . 

f h i d  level. I-. - . -' . . 
:T-ined by t e s a ~ ~  a soLa bar of rhe same  ' :. , -- 

Observe for positive indication of leaks by t!!e !- .- - 
:mensions a 6  n , a ~ e r l a l  a d  wi'h approxi- >. '-..-.I --- 

evolution or" bubbles from the source-capsule C - iately 2 2  s a a e  c o n f i g g ~ h o n  3s t h e  source ------- ., 

surface. 1f no bubbles are observed fo r  5 min---- --- : - -1. 
ssenbly.  T=e bar  rs to be sub~ected to  the - .-. :. utes, consider the source  capsule leak free.  r -  remously aescrlbea pressur iza t~on before =, b1 ;: , 
t is leak tesiea. L .  

8 2 . 9 . 2  Equiprnent.Specificatiofi. T'ne pres-  . L --.- .-- ;:-. - 
- ' sure  chgrnber sha l l  have a volume of ar: Least . ES. g . 4 . 2 .  Place  the finished source as- ,- 

L a -  : 

tivice that of the s o u x e  capsule and at l e a s  five 
;embLjt icsld+ the vacuurn ci:ar.ber. . 

times the f ree  volume lnslae the source .  Tlle z . _ _  . . 
k;.. - 

viewi-ng chamber may be of any srze and shape  b .-. - - . 
5 2 . 5 . 4 . 3 .  Evacua:? 'he chzmber and be- d . -  " - provided that-it is large  enough to s u b ~ e r g e  the - ,  

gibe ~.ci?Ltorir.g when the system pressure  . . L -.. 
L-: .$:,. source c a p s ~ l e  complerely unoer a rnlr.:mur;l of - 

f a l l 3  -.vitisr, dir rz?qe,of  ihe leak detector. 
3 inches of fluid. It sha l l  be rnacje of a colorless, ! .-.: -- - 

U- a2 a.r?--.;i--,c=., leal-detector internal pres- I:. -. 
disrortion-free; transparent material. ;.-- - - - 

sur*  0 3  O 1 rrixron 2cd se t  the instrument ' . . c:,-.- 
for rr?s::.:irnum sensitivity. 'me required pro- B2.10 KR-85 Test. i Place the source in a con- f-: : 
ccciure is t3 c r a c k  open rhe brott l idg valve . tamer and fill the container with Kr-85 to a pressure F=: (-. - r  
or. 5 2  ;ezk tzsto-r wnen the system vacuum of a t  least  2 atmospheres for  a t  least  10 minutes. t-..- . : -.: 
rezchc.5 5 m c z o n s  or  l e s s .  A full open Evacuate tne container, let i t  stand for at lea-' s c  3 - m ~ ? -  r -  .. 
thrc. ;Q~ is r;tLCis or* lf the lesk tester  VaC- Utes, and sample the container fo r  the presence or̂  ik- .-. .- - 

i: --.- 
u u z  cza  La ma ic t aned  bclow 0 . 1  micron. sC5. r.. .' . 5- -:.. 

' ..,.- .- 
> 3.-.-= 

E 2 . 8 . 4 . 4 .  If helitlm signals that a r e  - :C. L. Ottinger, U S ~ E C  Rpt. ORXL-TM-1304, .- . . 
greater  ;?&n bcrckground b u t l e s s  than 1 x Oak 13idgc4 Kational Laboratory. f--:*- = -  _ ..a 

r -  
& A I L _ _  - 

I I ;. --- ., .'- 
,.,i? ':- . . . . . 

0" '. -' 

I --- i- . ., * 
c .  

4 I Y. : ; . 
10 *:.,.:.7 ' 

I +;2 
- - - p a  

, . . . I . .  ' - .. .L:..;: 
' . : / ,  . . :y ,, - . . . . ' . .  . .  . I .  . .. . ' . .  : t.: ..:j 



. , .  . ,  . 

1. . ~ s u t i n i  use.. .+nd ojcrartion:. o$-. ,oni t  will bc l i rn i t cd  t o '  pkrsor i~  
.' 

-. 
--uti;orilei. by (3I1i2f of t h e  , N u c l e ~ ~ ~ ~ d i - ~ : ~ , , ~  hee. 
u . . . 'I - 

. .. . ' 
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IJALTER IIEED 'ARM'.' MEDICAL CCN r E R  - WASHINGTON, D.C. 20012 

MEDEC-YHP 19 December 1972 
%SOP 3 

Number 2-5 - - - 
- - -  

HEALTH PHYSICS CALIBRATION RANGE 

1. Purpose. 

a. To i n s u r e  t h e  s a f e  ope ra t ion  and c o n t r o l  of t h e  Heal th Physics 
C a l i b r a t i o n  Range by d e l e g a t i n g  r e s p o n s i b i l i t i e s  ' t o  s p e c i f i c  s e c t i o n s  a t  
Heal th  Physics ,  WRAMC. 

b .  To o u t l i n e  t h e  r o u t i n e  and emergency procedures  t o  be  fol lowed 
by Heal th physics  p e r s o n n e l - a t  t h e  c a l i b r a t i o n  range.  

- 

2 .  Scope. This SOP p e r t a i n s  t o  a l l  personnel  , en t e r ing  t h e  Heal th Physics 
Instrument  Repai,r and C a l i b r a t i o n  F a c i l i t y .  

J 

3 .  R e s p o n s i b i l i t i e s .  
- 
- - 

a .  The Chief ,  NLGTS Branch, RP, WRAMC, i s  r e s p o n s i b l e  f o r :  

(1) Con t ro l ,  s a f e  ope ra t ion ,  and s e c u r i t y  of t h e  c a l i b r a t i o n  
range.  

( 2 )  Ensuring t h a t  t h e  range i s  used only f o r  t h o s e  purposes 
approved b y  WRAMC Radioisotope Committee, and t h e  HPO. 

( 3 )  Ensuring t h a t  au thor ized  persons  a r e  f a m i l i a r  w i t h  
c a l i b r a t i n g  sou rces .  

(4) Ensuring t h a t  t h i s  SOP, WR 40-10, and any o t h e r  p e r t i n e n t  
I n s t r u c t i o n s  a r e  pos t ed  i n  t h e  HP Instrument  Repair  and 
C a l i b r a t i o n  F a c i l i t y  . 

(5) Ensuring a personnel  dosimetry program, t o  i n c l u d e  a t  
l e a s t  one whole body f i l m  badge and one w r i s t  f i l m  badge, f o r  
a l l  persons  who u s e  t h e  c a l i b r a t i o n  range  i s  i n  e f f e c t .  L 

( 6 )  Ensuring t h a t  t h e  Health Phys ics  c a l i b r a t i o n  range  w i l l  b e  
used only by ,  o r  under  t h e  supe rv i s ion  of those  i n d i v i d u a l s  s o  
des igna ted  by t h e  WRAMC Health Phys ics  O f f i c e r .  

b .  The Chief ,  RES Branch, I-IP, WRAMC, i s  r e s p o n s i b l e  f o r :  - 

(1) Ensuring t h a t  leak  t e s t  of t h e  sources  and r o u t i n e  r a d i -  - 
- 

8 3 

a t i o n  p r o t e c t i o n  surveys  a r e  made i n  t h e  HP Instrument  Repair 
and C a l i b r a t i o n  F a c i l i t y .  

-- - 
- ----- % "This  SOP supersedes SOP-kmber 2-5, 21 June 1971 



r 

t 

1 I 

( 2 )  Nnin ta in ing  i h c  i\~RN\llC Auiho-ci zriti on fay t h e  I icai th  Physics  
I n s t r m ~ c n r  Rcpnir and C a l i b r a t i o n  F a c i l i t y U s  use  of r a d i o a c t i v e  
n i a t e r i a l s  . 

(3) I n i t i a t i n g  311 corrcspondcnce r e p o r t s  with IISACC c~ncc i -n ing  
t h c  l i c c n s c  governing ins t rument  s e c t i o n  sources  o r  t h e i r  u s e  on 
t h e  c a l i b r a t i o n  range.  

(4) C a l i b r a t i o n  of l j7cs  Range. 
- .. 

---.- - ----- 
c .  Authorized o p e r a t o r s - o f  t h e  c a l i b r a t i o n  range  a r e  r e s p o n s i b l e  f o r :  

(1) Using t h e  c a l i b r a t i o n  range i n  t h e  s a f e s t  manner a t  a l l  t imes .  - 

( 2 )  Knowing and unders tanding  t h e  con ten t s  of WR 40-10, t h i s  SOP, 
and any o t h e r  p e r t i n e n t  r e g u l a t i o n s  p r e s c r i b e d  by t h e  Healfh Physics 
O f f i c e r .  I 

.- 

(3)  Securing a l l  sources  when no t  i n  u s e .  

(4) Main ta in ing  a  log of  t h e  o p e r a t i o n  t ime of  t h e  c a l i b r a t i o n  
range.  - -- 

(5)  Provid ing  c a l i b r a t i o n  6 r o u t i n e  maintenance of t h e  Vic toreen  
I Model 444 (o r  equ iva l en t )  survey ins t rument  used a s  a  secondary 

c a l i b r a t i o n  s t anda rd .  

- - 
(6) Immedi-ately r e p o r t i n g  any acc iden t ,  mal func t ion ,  o r  o t h e r  
unplanned occurance t o  t h e  Heal th Physics  O f f i c e r  (X5107 o r  X5161). 

4 .  Operat ing Procedures .  

a .  Before u s ing  t h e  c a l i b r a t i o n  range,  n o t e  t h e  reading  of  t h e  Area 
Monitor l o c a t e d  i n  t h e  c e n t e r  of t h e  range .  I f  it r e a d s  1 mR/hr 
o r  more, immediately n o t i f y  HPO (X5107). 

b .  In su re  t h a t  t h e  f a i l  s a f e  system i n  ope ra t iona l . '  S e t  mechanical  
t imer  t o  no longer  than  30 minutes .  

c .  While working. o n - t h e  c a l i b r a t i o n  range  c o n t i n u a l l y  moni tor  t h e  
r a d i a t i o n  f i e l d  wi th  a  Vic toreen  Model 508. B Area Monitor,  o r  equ iva l en t .  

d .  A l l  personnel  w i l l  wear a By wrist and a  By whole body f i l m  badge 
a s  w e l l  a s  a s e l f - r e a d i n g  pocket  dosimeter  when working around o r  with 
t h e  c a l i b r a t i o n  range .  

1 

e.  When us ing  t h e  3 7 ~ s  I r r a d i a t o r ,  a t  l e a s t  two ope ra to r s  must be  
p r e s e n t .  Extreme c a u t i o n ' w i l l  b e  observed t o  avoid unnecessary 
personnel  exposure from t h e  pr imary beam. 



f .  A l l  sources  should bc  sccurcd  immediately a f t c r  u se .  

g .  Log i n  t h e  cxposure f o r  each sourcc .  

5 .  Emergency Procedures .  

a .  I n  t h e  event  of f i r e  t h e  fo l lowing  persons  s h a l l  be n o t i f i e d  and 
 he fo l lowing  a c t i o n  taken .  

( 1  F i r e  Dept. ,  F o r e s t  Glen (X5317) 

(2)  Heal th  Physics  O f f i c e r  (X5107) 
- 

. . 

( 3 )  The s e n i o r  individua1"wi 11 c l e a r  a l l -  o t h e r  persons  from t h e  
a rea ,  a t t empt  t o  s e c u r e  t h e  sources ,  and at tempt  t o  e x t i n g u i s h  t h e  
f i r e  i f  p r a c x i c a l  . 

b .  I n  t h e  even t  of a power f a i l u r e  s ecu re  a l l  sou rces .  *- 

- 

6. S p e c i a l  Operating Condi t ions .  ! 

- 
a .  Following a f i r e  o r  o t h e r  i n c i d e n t ,  t h e  c a l i b r a t i o n  r ange  w i l l  no t  - 

be used u n t i l  a r a d i a t i o n  survey  has been conducted by Hea l th  Physics .  

b .  Under No circumstances s h a l l  explos ives  o r  flammable m a t e r i a l s  be  
i r r a d i a t e d .  y 

c .  Under No circumstances s h a l l  t h e  c a l i b r a t i o n  range be  used  f o r  
purposes o t h e r  t han  c a l i b r a t i o n  of  WRAMC Instruments  wi thout  t h e  p r i m  - 
w r i t t e n  consent  of t h e  HPO, WRAMC, _ - -  

d.  Af t e r  du ty  hours ,  t h e  c a l i b r a t i o n  sources  w i l l  b e  locked,  t h e  
ins t rument  shop w i l l  be  locked and both s e t s  o f . k e y s  w i l l  b e  kept  i n  
t h e  key c a b i n e t  i n  Room 3 ,  Bldg 188, f o r e s t  Glen Sec t ion .  

7 .  References . 
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TECHNICAL PROCEDURES IN NUCLEAR mDICINE SERVICE 

1. TP NM-1, Technical Procedure for Assay of 
99-Mo Contaminatidn 

2. TP NM-2, Radiopharmaceutical Testing and 
Quality Control 

I .  

3. TP NM-3, Techpica1 Procedure for ~adietibn 
Protection 1 . 

I 

4. TP NM--4, Techhical Procedure for Dose 
Calibration 1' 

I 



NUCLEAR bIEDICINE SERVICE 
DEPARTiVIT.NT OF MDLOLOSY 
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. . -7 , -  - A ,. ,. 
I , , . . "  ') ! : . . : ; J  Techni c z l  Procedure . . ULL. hl . L ~ ! . J  

, . 
Number-hll 

TECHNICAL PROCEDURE FOR ASSAY OF 9 9 ~ o  CONTAMINATION OF 9 9 m ~ c  

1. PURPOSE: This  dechnica l  procedure provides  a  method f o r  t h e  

de te rmina t ion  of 99Mo con ten t  and t h e  c a l i b r a t i o n  of  99mTc f o r  human use .  

2 ,  INSTRUMENTATION: The thy ro id  uptake system c o n s i s t i n g  of a  2 x 2 

inch Sodium Iod ide  ( t h )  c r y s t a l  probe and a  s c i n t i l l a t i o n  spectSometer w i l l  

be used f o r  a l l  measurements. 
J 

3 .  QUALITY CONTROL: Routine p r a c t i c e  has been e s t a b l i s h e d  f o r  d a i l y  
- 

--_ - - _ _  I 

checks of  v o l t a g e  c a l i b r a t i o 5 , -  l i n e a r i t y ,  e f f i c i e n c y  and background. 

4 .  MATERIALS: The lead  "pig" l abe l ed  "For u s e  i n  determining 99Mo 

contaminat ion i n  99mTc" should be used. This p i g  has s i d e  wa l l  s h i e l d i n g  

of 2 . 5  cm of lead .  The 137Cs s t anda rd  source  c a l i b r a t e d  as  113.7 microcur ie  

of  99Molybdenum i s  used a s  a s tandard .  

5. PROCEDURE: ( s t e p  1) S e t  spec t rometer  s e t t i n g s  f o r  99Mo 
~ a i n :  8 
Base: 600 
Window: 200 

( s t e p  2) P l ace  assay  p i g  beneath , the  thy ro id  probe a t  a  .d i s tance  5cm from 

t h e  f a c e  of  t h e  c o l l i m a t o r  wi th  t d e  c e n t e r  o f  t h e  assay p i g  a l igned  wi th  t h e  

c e n t e r  of t h e  c o l l i m a t o r .  ( s t e p  3) Take 5, s e r i a l  c o u n t s  ' of 2 minutes each 
. . 

and average. Enter  i n  assay  log a s  2 minutes background counts .' ( s t e p  4)  

P lace  t h e  c o l l e c t i n b  v i a l  conta in ing  t h e  t o t a l  9SmTc e l u a t e  ( a t  l e a s t  25 

m i l l i c u r i e s )  i n  t h e  a s say  p i g .  P o s i t i o n  a s  f o r  s t e p  2 .  
- 
P 

- 



Te=?lnical Procedure 
I\', ,- . . d ! l b ~ r - m l  I 

Page 2 

(sizep 5) Take 5 s e r i a l  counts of 2 minutes each and-average.  Enter i n  assay 

log a s  2 minutes 99Mo cocnts  . ( s t e p  6) ~emove' c o l l e c t i n g  v i a l  and ~ e p l a c e  

with i37Cs s t andard .  Co l l ec t  5 s e r i a l  2 minutes counts and average. Enter  
- - 

- -- - 
i n  assay log as  2 minute s tandard  counts.  - 

( s t ep  7) Calcula t ions  : 
, . 

where A= n e t  cp2m o f ,  99mTc sample 
B= a c t i v i t y  of 137Cs sample i n  microcuries  
C= n e t  cp2m of 137Cs s tandard  
6 .3= conversion f a c t o r  137Cs a c t i v i t y  t o  equivalent  99Mo a c t i v i t y  
D= number of  m i l l i c u r i e s  of 99mTc i n  c o l l e c t i n g  v i a l  

I f  t h e  assay r evea l s  more than  1 uCi of 99Mo i n  1 m C i  o f  99mTc, o r  more 

than 5 uCi of 99Mo p e r  dose,  t h e  m a t e r i a l  w i l l  no t  be given. t o  humans. . 

99mTc Assay. The assay f o r  99mTc w i l l ' b e  done i n  t h e  mediac dose c a l i b r a t o r  

s e t  f o r  99mTc. To ta l  a c t i v i t y  w i l l  be  noted and entere'd with volume i n  the  

MERRI Lv C . JOHNS ON, MD 
Colonel,  MC 
Chief,  Nuclear Medicine Service  
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"TECI INICAL PROCEDURE 
NO. N12 

R,9DIOPHARblACEUTICAL TESTING AND QUALITY CONTROL 

1. PURPOSE. To e s t a b l i s h  genera l  protedures  f o r  . the  . r o u t i n e  t e s t i n g  of 
r a d i o p h a r m a c e u ~ i c a l s  a t  WRAMC. 

2.  Radiopl~armaceut icals  manufactured o r  compounded f o r  human u s e  w i l l  b e  
prepared  under t h e  supc rv i s ion  of  t h e  Chief ,  Nuclear Medicine Serv ice .  
Control  numbers w i l l  be  ass igned  t o  each ba t ch  produced and q u a l i t y  
c o n t r o l  r eco rds  and appropr i a t e  con t ro l  3amples w i l l  be  maintained.  

3 .  Stock s o l u t i o n s  used i n  compounding rad iopharmaceut ica ls  a r e  prepared  
i n  t h e  I . V .  Sec t ion  of t h e  h o s p i t a l  pharmacy us ing  pyrogen t e s t e d  
chemicals,  s t e r i l i z e d  by membrane f i l t r a t i o n , ,  gas o r  au toc l av ing  and 
t e s t e d  f o r  py rogen ic i ty  and s t e r i l i t y  by u.SIP. methods. S tocks  a r e  
i d e n t i f i e d  by l o t  numbers and a r e  shown'by l o t ,  when used f o r  com- 
pounding i n  t h e  radiopharmacy log book. 

4. Tes t ing  f o r  assay ,  i d e n t i t y ,  q u a l i t y  and p u r i t y  w i l l  be  accompl ished-  - 
p r i o r  t o  p a t i e n t  admin i s t r a t i on .  .When p o s s i b l e ,  s t e r i l - i t y - a n d  pyro- 
g e n i c i t y  t e s t i n g  of p a r e n t e r a l l y  adminis te red  products  w i l l  be  accom- 
p l i s h e d  p r i o r  t o  admin i s t r a t i on  t o  humans. I f  p r i o r  t e s t i n g  f o r  s t e r -  
i l i t y  and py rogen ic i ty  i s  not  p o s s i b l e  because of s h o r t  h a l f - l i f e ,  
t e s t i n g  w i l l  b e  accomplished a f t e r  admin i s t r a t i on .  Upon p r e s e n t a t i o n  
of a  s ta tement  s igned  by t h e  adminis te r ing  phys i c i an  a t t e s t i n g  t h a t  
a  medical emergency e x i s t s ,  wi th  t he  concurrence of  t h e  Chief ,  Nuclear 
Medicine S e r v i c e ,  a  radiopharmaceut ical  normally t e s t e d  f o r  s t e r i l i t y  
and py rogen ic i ty  may be administered p r i o r  t o  such t e s t i n g .  

5. Not l e s s  than  s i x  t r i a l  ba tches  of new radiopharmaceut ical  p roduc t s  
o r  new methods o f  product ion  w i l l  be completely t e s t e d  p r i o r  t o  ad- 
m i n i s t r a t i o n  t o  humans. 

6. Radiopharmaceuticals f o r  o r a l  admin i s t r a t i on  w i l l  be  r o u t i n e l y  o r  
p e r i o d i c a l l y  t e s t e d  f o r  s t e r i l i t y  and py rogen ic i ty  when deemed appro- 
p r i a t e  by Chicf ,  Nuclear Medicine Service.  

7. The United S t a t e s  ~ h a r m a c o ~ o e i a  (USP) p r e s c r i b e d  method of s t e r i l i t y  
and py rogen ic i ty  t e s t i n g  w i l l  be used. 

8. Tes t ing  f o r  assay;  i d e n t i t y ,  q u a l i t y ,  and p u r i t y  of a  radiopharmaceu- 
t i c a l  when no t  p r e s c r i b e d  by t h e  USP w i l l  b e  i n  keeping wi th  b e s t  
p r a c t i c e s .  This  may inc lude ,  b u t  i s  no t  l i m i t e d  t o  pH, c l a r i t y ,  odor,  

- volume, s p e c i f i c  a c t i v i t y ,  chemical a n a l y s i s ,  pharmacological e f f e c -  
t i v e n e s s ,  l i q u i d  s c i n t i l l a t i o n  counting, gamma spectroscopy,  4 p i  

- 
- - 

b e t a  counting,  dose c a l i b r a t i o n  by f r e e  a i r  i o n i z a t i o n  chamber tech-  - 
nique ,  and t o t a l  dose i n t e g r a t i o n .  

"THIS TECHNICAL' PROCEDURE SUPERSEDES SOP No. 3-R-1, WRAMC, DATED 14 OCT 69. 



li7oducTs c o i l t a i i ~ i n g ,  r : ~ d i o < s o t o p c  l a b e l  l e d  ("tag;,cdl') cornpo~tr13s w i  11 . 
b e  t e s i c d  by radiochroma-cography t o  d e t e r m i n e  -chc l o c a t i o n  o f  t h e  
r a d i o 5  so:opc al?d p e r c e n t  bondin:. 

T e s t  prociuccrs for inc i iv idua l  radiopharmaceu-cicals  w i l l  b c  i n c l ~ j d e d  
ir! t h e  p r o t o c o l s  subn i i t t cd  t o  t h e  WI:AMC R a d i o i s o t o p e  Committee f o r  
approva l .  

Thc f o l l o w i n g  r a d i o p 1 1 ~ r m a c c ~ 1 t i c ; t l s  a r e  compounded i n  t h e  Radiophar-  
Racy S e c t i o n ,  Nuc lea r  Mcdicine S e r v i c e ,  WRAMC. 

Tcchnctium-99111 S u l f u r  C o l l o i d  
Technetium-99111. Macroaggregatcd Albumin 
Tcchnc-cium-99111 I-Iuman Scrum Albumin 
Technetium-99111 Diethylenetriaminepentaacetic Acid 
Technetium-99m Polyphospha te  

Colone l ,  MC !/ 
Chief ,  Nuclear  Medicine  S e r v i c e  . 



N U C L E A R  MEDICINE SERVICE 
DEPARTMENT O F  RADIOLOGY 

WALTER R E E D  ARMY MEDICAL C E N T E R  

Tochni cal Procedure 30 MAY 1974 
Number-NM3 

TECHNICAL P R O C E D U R E  FOR RADIATION PROTECTION 

1. PURPOSE:  The purpose of th i s  technical procedure i s  to  show 

the placement of shielding within the h o t  lab to  provide adequate 

radiation protection. 
-- 

2. STORAGE CAVE:  The storage cave consists of a lazy Susan type 

storage area divided into 4 segments per shelf .  There are 4 shelves 

fo r  a total  of 16 segments. I n  front of the lazy susan there-is--a---- 

s ta inless  s tee l  cabinet ; r i n  depth and x M h i g h .  The cabinet i s  backed 

by 1 1 / 4  inch of lead shielding and 1 1 1 6 t h  inch of s t e e l .  The sides 

and top of the storage are made of concrete s ix  inches thtck and 

protrude into an unoccupied area with no pedestrian t r a f f i c .  The 

t o p  of the cabinet i s  ?~.x~u:( T h e  lazy susan i s  operated by remote 

control by a 3 way switch locaTed in front  of the ;ave. When n o t  in 

use, the lazy susan i s  placed in i t s  lowest position to  provide 

maximum shielding. - 
' S 

3. GENERATOR STORAGE: A wall) of lead bricks (2x8 inches),. shall 

extend end to  end across the cave entrance on t o p  of the cabinet. 

This wall shall be ten inches-in height and di-vided into 2 sections,  
7 

by a lead wall extending from the outer wall towards the lazy susan. 

A lead sleeve of 3/4inch thickness shall be provided t o  house the - 
- 

- - - 
- - -  

most recently received generator. The older generator will be placed 

behind that.,sleeve and held one week, and then. sent t o  health physics 



- 
I ?c h n i  cal Procedure 
Nuniber-NM3 L 

Page 2 

f o r  disposal. No more then 2 generators will be on  hand a t  any one time. 

4 .  FUME HOOD: A i to rage  we1 1 , consisting of 1 &ad br icks  wi.11 
. . 

be fabricated of suf f ic ien t  s i z e  for  storage of rddiopharmaceuticals 
- - - 

prepared f o r  dai ly  use: This we1 1 should be 10 inches- i n  height by 
.~ . 

. 2 inches thick.  The dimensions of the well should be f l ex ib le .  

5. QUALITY C O N T R O L :  To ensure adequate radiation protection, 

readings from a model E-120 Geiger counter should n o t  exceed 1 mr/hr .- 

a t  t.he face of the shielding. 

. 6 .  MONITORING: WRAMC Health Physics personnel will make ' 

periodic checks t o  ensure compliance with appropriate regulations. 

- - -  

COLONEL 
Chief, Nuclear Medicine Service 



NUCLEAR M E D I C I N E  SERVICE 
DEPARTMENT OF R A D I O L O G Y  

WALTER REED ARMY MEDICAL CENTER 

Technical  Procedure 3.1 May 1974 
Number-NM4 

TECI-INICAL PROCEDURE FOR DOSE CALIBRATION 
,.. 

1. PURPOSE: This  t e c h n i c a l  procedure desc r ibes  t k e  methodology f o r  

p repa r ing  and c a l c u l a t i n g  t h e  dosage f o r  rad iopharmaceut ica ls .  - .. 

2. MATERIAL HANDLING: A l l .  v i a l s  conta in ing  r a d i o a c t i v e  m a t e r i a l s  

used i n  t h e  manufactur ing of  rad iopharmaceut ica ls  w i l l  be  p l aced  i n  lead  

.- 
p igs .  

3.  PERSONNEL JIANDLING: Personnel  handl ing r a d i o a c t i v e  m a t e r i a l s  w i l l  
- 
- - 

wear d isposable  p l a s t i c  g loves ,  w r i s t  f i l m  badge and a  whole body f i l m  badgc. 

4. CALCULATING ACTIVITY: The procedure f o r  c a l c u l a t i n g  t h e  e l u t e d  f r a c -  

t i o n s  of 99mTechnetium i s  desc r ibed  i n  Tech Procedure Mql. The 99mTechnetium 

used i n  . compounding . r a d i ~ ~ h k m a c e u t i c a l i i  w i l l  be  f i r s t m e a s u r e d  i n  t h e  Mediac 

Dose c a l i b r a t o r  s e t  a t  99mTc X 10. Immediately fo l lowing  compounding t h e  f i n -  

i s h e d  product . w i l l  aga in  be  assayed, i n  t he  dose c a l i b r a t o r .  The radiopharma- 

c i s t  w i l l  then  c a l c u l a t e  t h e  s p e c i f i c  a c t i v i t y  and no te  i n  t h e  RP log  t h e  ac- 

t i v i t y  p e r  mi l l i l i t e r  and t h e  t i m e  of assay. 

5. INDIVIDUAL DOSES: The t echno log i s t  p repa r ing  i n d i v i d u a l  doses w i l l  

f i r s t  no t e  t h e  rad iopharmaceut ica l  t o  be used and t h e  a c t i v i t y  p r e s c r i b e d  on 

t h e  p a t i e n t  p r e s c r i p t i o n  card.  He w i l l  then  u s e  t h e  dosage r eco rd  p o r t i o n  of 

t h e  p r e s c r i p t i o n  ca rd  t o  a r i t h m e t i c a l l y  c a l c u l a t e  t h e  amount r e q u i r e d  i n  m i l l -  

i l i t e r s .  Af t e r  drawing .up .  the,  d e s i r e d  amount, he w i l l  p i a c e  t h e  sy r inge  i n  

t h e  Mediac dose c a l i b r a t o r  s e t  a t  t h e  r equ i r ed  s e t t i n g .  The r ead ing  should 



Tcclini c a l  Procedure 
Mmlb e r -  NM4 

be w i t h i n  p lus  o r  minus 2 % ' o f  t h e  c a l c u l a t e d  dose. 
. . 

6. QUALITY CONTROL: T h e ~ e d i a c  ddse C a l i b r a r o r  w i l l  be  c a l i b r a t e d  

d a i l y  u s ing  the  5 7 ~ o b a l t  source  on 9 9 m ~ c  s e t r i n g  ( t h e  n e t  r ead ing ,  gross  

137 minus background, should be  186 * 10%) and t h e  Cs source  on 137 
- Cs s e t -  

t i ng ,  ( t h e  n e t  reading  should be  0.205 + lo%)! I f  t h e  va lues  f o r  e i t h e r  
7 

s e t t i n g  a r e  ou t s ide  of 10% range,  a serviceman should be n o t i f i e d  t o  re -  

, c a l i b r a t e  t h e  ins t rument .  
0 

NOTE: A s  t h e  57Cobalf source  has a h a l f - l i f e  o f  270 days, t h e  208 f i g u r e  

should  b e  co r r ec t ed  f o r  decay. This  reading  was obta ined  on 31 May 197_4, - 
- - - 

A l l  c o r r e c t i o n s  should be  from t h i s  da te .  

MERRILL C. JOI-~NSPN, M.D. 
COLONEL MC- - 
Chief ,  Nuclear Medicine S e r v i c e  
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LICENSEE ~ N T A C T :  Telephone b: 

LICENSE NO: ,&' - 0 /7a-dz CATEGORY PRIORITY: 

OB -0/?33-& ,+q&i/ CATEGORY PRIORITY: 

CATEGORY PRIORITY: 

INSPECTION DATE ( s ) :  TYPE OF INSPECTION: m. SPECIAL C 3  ANNOUNCED 

=ROUTINE 1 UNANNOUNCED 

0 DAYSHIFT 

OTHER 

. SUmARY OF FINDIMGS AND ACTION 

NO NONCOMPLIANCE, CLEAR 591 ISSUED 

0 NO NONCOHPLIANCE, L E V E R  

Ij NONCOMPLIANCE, APPENDIX A 

RECOWENDATIONS 
SEE BASIS I N  APPENDIX C 

tj W G E  CATEGORY TO: 

a NEXT INSPECTION DATE: 

0 ACTION ON PREVIOUS NONCWLIANCE, 
APPENDIX B 

0 CHANGE PRIORITY TO: 

P W O N S  CONTACTED 
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. . Pl an Approved : Date : 

Licensee: HA?&/? License No. 

I 

Scheduled for 
Inspection 

- 

Inspecti on I terns 

Management Meeting - Entrance 
and Exit Interviews 

(Requi red) 

Program Requi rements , 
MC 2860 

(Requi red) 

Foll owup on Noncompl i ance 

and Deviations 

independent Inspecti on . 

Effort 

(Requi red) 

~rans~ortation 

Post Inspection 
S t a t u s  

~ o d u l e  No. 

307036 

7871 0B 

92702B 

92706B 

86740B 
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787108 - Medical 

AREAS INSPECTED AND FINDINGS 

Licensee: License No: Psnendment No : 

-- 

INSPECTION ITEMS CRITERIA FINDING 

1. Orsanizat ion L i c  Cond 

Structure o f  o rgan iza t ion  as described in 
. requirements? M* p&..ee 760 

Scope o f  Program? Pat ien t  load? H A  /V&7- 
NOTES L REWRKS: JZ+~&/+ &(as%)  i3,,4 z ~ d f  

2 -3 2dM/9 2 - 5 4  o d &  2-3 
,Jb* h U 8 C  Z - / Z S  e- 5/ 

;3/A febomLv4 2 7-52 & 2%) //w& " 
2. Licensee I n t e r n a l  Audi ts  L i c  Cond 

Scope and frequency o f  aud i t s  as requi red? 

Conducted by appropr ia te persons? 

Records maintained? 

Reviewed by management? '7- 
Def ic ienc ies  i d e n t i f i e d  and corrected? 

NOTES 6 REMARKS: 

3. T ra in inq  and Q u a l i f i c a t i o n  o f  Personnel L i c  Cond 

Tra in ing  & r e t r a i n i n g  conducted as requi red? 

Wr i t ten  B o r a l  exams conducted? 

Examination r e s u l t s  reviewed by management? 

I n s t r u c t i o n s  t o  workers per 19.12? 19.12 

Authorized users? On l i cense?  Ava i lab le  L i c  Cond 
i n  emergency? 

NOTES'& REMARKS: 

- -- 

4. Radiat ion Pro tec t ion  Procedures L i c  Cond 

Procedures ava i lab le  and implemented? 
I d e n t i f y  rsd iophamuceut ica l  and dose(s)?R*& -&&.&!& 9 &-aqme Cover handl ing of pa t ien ts  rece iv ing  thera-  
peu t i c  doses? Cover hand1 i n g  of cadavers? 

Close ou t  Surveys on Pa t ien ts  rece iv ing  35.14 (b) (5)(v)  
temporary implants? 

Emergency procedures f o r  spi 11 s, e tc? 
Personnel understand procedures? 

NOTES 6 REMARKS: 

1 



1 .  
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; . . &PECTION REPORT NUMBER Page o f  

787108 - )(edlcal 

ARW INSPECTED AND FINDINGS 

Licensee : License No: Amendment No: 

INSPECTION ITEM CRITERIA FINDING 

' 5 .  Use of Materials 

Pmcurement and use a s  required? Authorized form 35.14(b) & 9 - / F A '  
route of administration? 

Speclaltests(molybreakthmugh.1eaktests.etc) 
requl red? 

0 . 2 0 3  

6. Storage of Materials 

h t e r i a l  secured In both res t r ic ted  and 
unrestricted areas? Adequately? H P ~ - 4  ~~~ 

NOTES I REMARKS: 

7. Facil i t ies Lic Cond 

As described In l i c  cond o r  application? 

Any changes made? Adequacy? 

NOTES a REMARKS: 

8. Instruments ' Lic Cond 

Survey meters & instruments adequate f o r  program? &+A- 2 , .  . 
Instruments I meters operable? Cal I brated? * Cal ibratlon adequate? &- 
NOTES a REMARKS: 
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Page of 
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t 787108 - M i c a 1  

AREAS INSPECTED AND FINDINGS 

Licensee: License No: Amndment No 

INSPECTION ITEMS CRITERIA FINDING 

Receipt and Transfer of k t e r l a l  

Written roc ures ' o r  pickup, receiving, 
opniRg p a a g e s f  20.205 

Survey of packages when received? 

Records of survey of packages? 20.401 (b) 

Transfer of materials proper? Transfer 30.41, 30.51 
records min ta i  ned? &+$ &~44-&-- @2-?~fl- -4 

Authorized containers used? Shipping papers 71.5 & A  & 
6 package labels proper f o r  packages on hand? L F Z  .4 

w 
NOTES 6 REMARKS: p 

10. Personnel Protection - External 

Personnel mni  toring 20.101, 20.202 
Exposures minimized? - 

Exposure records (NRC-4 o r  5)  maintained? 20.102(b), 
Available for employee review? 

Surveys conducted? Adequate? 20.201 

Re P rds of nanitorintf%rveys? 20.401 

Levels in unrestricted areas within l imits? 20.1, 20.105 
(Part icularly around nuclear med. hot lab 
rooms of brachytherapy patients)  

NOTES & REMARKS: . . 

11. Personnel Protection - Internal 

Airborne concentrations I n  restr icted areas? 20.103 & Tf &/#& H3 
(Xe-133, patients t rea ted  w l t h  1-131) 

Exposures to minors? 
M- 

Posting of airborne radioactivity areas? C e C i  

Survey, mnitoring bioassay adequate f o r  airborne 20.201 
radi'oactivi ty ,  surface contamination? 20.401 
Records maintained? 

Procedures for  use of Xe-133 followed? , z, 
NOTES 6 REMARKS: 
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787lOB -- Medical 

I 

AREAS INSPECTED AND FINDINGS 

Licensee : Llcense No: Amendment No: 

INSPECTION ITEM CRITERIA 

p~~ ~ 

FINDING 

12. Effluent Controls , Waste Dlswsal 

Release of effluents contol led? 
(particularly Xe-133, radioiodine 
where used) 

Waste disposals controlled? 20.301, 20.303, 20.304, 20.305 

Procedures, records maintained? , 20.401, Lfc tond 

Surveys made? Adequate? 20.401 

NOTES h REJURKS: 

13. Notifications and Reports 

To individuals? / ~ k x ~  && +. 19.13 

Overexposures, excessive levels & concentrations, 20.403, 20.405 
incidents? ,& 

Personnel exposures and monitoring, termination 20.407, 20.408 
reports? N~hr- w 

Theft o r  loss of licensed material? 20.402 

M s a d m i n i s t r a t i o n s ? p  .H +-e& 35.41 -35.45 

NOTES h REMARKS: 

14. Posting of Notices 

Part 20, 1 icense & documents, procedures, 19.11(a) 
notice of violations posted? 

HRC-3 posted? 19.11(c) 

NOTES & REMARKS: 

15. Other License condi.tions 
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AREAS INSPECTED AND FINDINGS 

Licensee : Llcense No: Anendment No: 

INSPECTION ITEMS CRITERIA FINDING 

16. Confirmatory Measurements 

L-16 
NRC Instrument: L- / 4 / Q  Calibration Due Date: 

,! - /& 2BPcJO cM 'd /& 
/ 

17. Independent Inspectlon Effort 

18. Incfdents and Events 

Any Incidents of mlsadmlnstratlons, 35.41 -35.45 
contamination, etc., not otherwise 20.402, 20.403, 20.405 
covered by -reports? 
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INSPECTION REPORT NUHBER 

APPENDIX A - DOCUMENTATION OF NONCRWLIANCE 

Licensee: LIcense No: 

Reference Basis fo r  noncapl  lance 

Report l tem 

10 CFR 20. 20.q 

L i c  Cond 

Type n l c  

Report l ten 
1 

10 CFR 

L i c  Cond 20 
Type n l c  

Report l tem 

10 CFR 

' L l  c Cond 

Type n/c 

Report i tem 

10 CFR 

L i c  Cond 

Type n/c 

Report l tem 

10 CFR 

L l c  Cond 

Report I tem ' 

10 CFR 

L i c  Cond 

Type n/c 
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APPENDIX B - LICENSEE ACTION ON PREVIOUS INSPECTION FINDINGS 

Licensee: License No: 

Identlf lcatlon and slmmary of action taken Status 

d' 

Report No: c@&-o/ 
cz'&&&+ 

Type n/c : /D ~ , G ~ Z O . Z ~ /  Describe: / I  P~PILU 
Action taken: - 

7& 
Report No: 2% -&/ Type n/c: 10 CFR 28- ZO 7 Describe: A( Qfi - 

u u 
Action taken: 

- 

OPEN 

Report No: 8 d  -0/ Type n/c : 10 . WH20.20 / Describe: -3z  c~.o-.t 6'& 
#P 

Action taken: 

CLOSED 

Report No : 86 - 6'1 Type n/c: 7& cod!  Describe: / ~ / d  #&A ec 

Action taken: OPEN 

Report No: - O/ Type n/c: 7~ & Describe >Lz 
Action taken: 

Report No: $6 -01 ~ y p e n / c : * d .  ~ t s c r l b e ~ $ w x * u y r ~  

Action taken: OPEN 
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APPENDIX C - SUPPLEMENTARY INFOIWTION 

L 1 censee : License No: 

( ) Uncorrected/repeated noncaapl lance 

( ) Unusual occurrence, condltlons, etc 

( ) Unresolved items 

( < Inspector's comDents 
( ) Basis for change of Category or Priority 
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DOCKET NO. (s) 

L I C E N S E  NO: 
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1 - 

Cl Apgandfx A 
G Apprndlx B 
123 Appendix C 

INSPECTIOH REPORT NO. E I(clilo 

LICENSEE COMACT: Telephone No: 

LICENSE NO: CATEGORY P R I O R I n :  

CATEGORY PRIORITY: 

1NSPECTIO)I DATE (s )  : TYPE OF INSPECTION: a SPECIAL a ANNOUNCED 
ROUTIRE 1 UNANNOUNCED 

0 D A Y S H I n  
OTHER 

S W Y  OF F I N D I N G S  AND ACTION 

NO N O N C W L I A N C E ,  CLEAR 591 I S S U E D  0 ACTION ON PREVIOUS NOHCOIIPLIANCE, 

NO NONCDWLIANCE, L r n  APPENDIX 8 

[1 NO)iCOP1PLIANCE, APPENDIX A NONCOIPLIANCE, 591 ISSUED 
[ZL SUPPLEMENTAL I N F O ,  APPENDIX C 
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777108 - Industrial - Acadrmlc 

AREAS INSPECTED AND FINDINGS 

Licensee: Lfcense No: Amendment No: 

INSPECTION ITEMS CRITERIA FINDING 

1. Organization Lic Cond \ 
7- 

7cc -ciL.-s 
Management organization? U,~#MLL 

Radiat~on Protection Organization? 7% 
"2 H+ A/ * vC* 6 WR4/A 4-.4- 

%!+ek+Q? 
e-7 Scope of Operation? 

?A& NOTES 8 REMARKS: 85 - 9O J&.- 
w 
V A d  - #//P , 2 .  

L ~ c e n s e e  internal Audlts 
w w 

Lic Cond 

Scope and frequency? 
Fd@&rn&yJ-= %-g d 
&-4 

. . 
Management controls?& & 
NOTES 6 REMARKS: 

=Q A&& 

2 .  Training and Instructions to Em~loyees 

Training program, scope and frequency, Lic Cond 
retraining? 

Required tests administered; scores satlsfactory? 

to workers? 

NOTES L REMARKS: 

4! Radiation Protection Procedures 

Operating 8 emergency procedures implemented? Lic Cond 

Security? 20.207 

NOTES & REMARKS: 

5. Mterials, Facilities and I n s t m n t s  

Authorized uses and quantities? Lic Cond - 
Restrictea areas, posting requirements? 20.203 

Survey instruments b dosimeters; operable, 
proper1 y cal i brated? 

NOTES 8 REMARKS: 
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777108 - I n d u s t r l a l  - Academic 

AREAS INSPECTED AND FINDINGS 

L i  censee : License No: Amendment No : 

INSPECTION ITEM CRITERIA FINDING 

6. Receipt and Transfer o f  M a t e r i a l s  

Procedures implenented, adequate?. 20.205, 71.51 

Transfer o f  bypmduct mate r ia l?  30.41 

Control o f  source mater ia l ,  

Label ing and packaging? ' 

Records o f  rece ip t ,  t rans fe r ,  s torage,  survey, 
and monitor ing? 

Procedures f o r  p l  ckup, rece ip t ,  mon i to r ing  
o f  packages? 

NOTES b REMARKS: 

7. Personnel Protect ion - External  

Personnel m n i  to r ing  con t ro l  ; minimize ' 20.101, 201.102, 20.202 
exposures, control  of accumulated dose? 

Surveys conducted, adequate? 20.201 

Records o f  monitoring, surveys, d isposals? 20.401 , L i  c Cond 

Levels i n  unres t r i c ted  areas? 20.1, 20.105 

NOTES & REMARKS: 
. . . . 

. . 
2' 

8. Personnel Protect ion - I n t e r n a l  

' .  Alrborne concentrations I n  r e s t r i c t e d  areas? 

Exposure o f  minors? 20.104 

Posting o f  airborne r a d t o a c t l v i  t y  areas? 20.203 

Survey, m n i  t o r i n g  bioassay requ i  rernents ; records? 20.201 . 20.401 

Leak tes ts  o f  sealed sources? 

NOTES b REMARKS: 

L i c  Cond 
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777108 - Industr ial  - Acadmic 

AREAS INSPECTED AND FINDINGf 

Licensee : License No: k n c b n e n t  No: 

INSPECTION ITEM CRITERIA FINDING 

9. Effluent Control; Waste Dlsposal 

Release of e f f luen ts?  

Waste disposal,  proper packaging fo;shipment? 20.301, 20.303,20.304,20.305 

Procedures, records? 

NOTES a REMARKS: 

20.401, Lic Cond 

10. Transportation 

Management controls , audits? 

Selection of packaging? 49 CFR 173.393-5; 10 CFR 71 

Preparation of packages fo r  shipment? F i l l  lng 49 CFR 1 72, 1 73 
and loading, closing. l iqu ids?  49 CFR 172.300 
Markings & label1 lng? 49 CFR 172.402, 403 
Monitoring? 49 CFR 173.393 

Shipping 'papers, loading and placarding of vehicles? 49 . . CFR 172.200 

Reports of Incidents? 49 CFR 171.15, 171.16 

Training program? 

Examination of packages? 

7 1 .  Notifications and Reports 

To Individual s? 19.13 

Overexposures. excessive levels  and concentrations. 20.403, 20.405 
incidents? 

Personnel exposures and mn i  to r ing ,  tenni nation 20.407, 20.408 
reports? 

Theft or loss  of 1 icensed materials? 20.402 

- MOTES 6 REMARKS: 
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777106 - I n d u s t r i a l  - Academic 

AREAS INSPECTED AND FINDINGS 

L l c c n s e e :  L i c e n s e  No: h n d m e n t  No : 

INSPECTION ITQ CRITERIA FINDING 

12. P o s t l n s  o f  N o t i c e s  

P a r t  20, l i c e n s e  & documents ,  p r o c e d u r e s ,  
n o t l c e  of  v i o l a t l o n s ?  

NRC-3? 

NOTES 6 REM4RW: 

13. Environmental Moni t o r i n g  Program L i c  Cond 

Imp1 e m n t a t i o n  o f  p rogram,  scope  and 
as r e q u i r e d ?  

Records m a i n t a i n e d ,  rev iewed by management? 

NOTES 6 REMARKS: 

14. Emergency P r e p a r e d n e s s  L i c  Cond 

Procedures  a v a i l  a b l  e f o r  i n c i d e n t s  and a c c l  d e n t s ?  

T r a i n i n g  f o r  p e r s o n n e l  ; c o o r d i n a t i o n  w i t h  s u p p o r t i n g  
groups and a g e n c i e s ?  

NOTES 6 R M K S :  

1 5 .  O t h e r  License  C o n d i t i o n s  

NOTES 6 REMARKS: 
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777108 - Industrial - Academic 

AREAS INSPECTED AND FINDINGS 

Licensee: License No : A m e n g e n t  No : 

- , INSPECTION ITEM .-CRITERIA FINDING 

1 6 .  Confinnatory Measurements 

Licensee's surveys verifled on sampl lng  basis? 201 .105, 20.201 

NOTES 6 REMARKS: 

NRC I n s t m n t  : Calibration due date: 

17. Independent Inspection Effort  
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INSPECIION REPORT NUMBER 

APPENDIX A - DOAWNTATION OF NONCWPLIAnCE 

. .  . 
Licensee: ' .  License  No: 

Reference Basis for n o n c o q l  f m  

Report I tem 

10 CFR 

Lic Cond 

Type n/c 

. . 

Report i t e n  

10 CFR 

Lic Cond 

Type n/c 

Report Item 

10 CFR 

Lfc Cond 

Type n/c 

Report Item 

10 CFR 

Lic tond 

Type n/c 

Report ftem 

10 cm 
Lic Cond 

, Type n/c 

Report item 

10 CFR 

Lic Cond 

Type n/c 
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APPENDIX B - LICENSEE ACTION ON PREVIOUS INSPECTION FINDINGS 

Li censee : License No: 

Identification and sramrary o f  action taken Status 

Report No : Type n/c: Describe: 

Action taken: OPEN 

Report No : Type n/c: Describe : 

Action taken: OPEN 

CLOSED 

Report No: Type n/c: Descrl be : 

Action taken: OPEN 

CLOSED 

Report No : Type n/c: Describe : 

Action taken: OPEN 

CLOSED 

Descrl be Report No : Type n/ c : 

Action taken: OPEN 

CLOSED 

Report No: Type n/c: Descrl be 

Action taken: OPEN 

CLOSED ' 
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APPMDIX C - SUPPLWARY INFOMTION 

Ll censee : Llcense No: 

( ) Uncorrtctedfrepeated noncwpl tance ( ) ~ s o l v c d  Items 

( ) Unusual occurrence, conditions, e tc  ( ) Inspector's c o m n t s  

( ) Basis for change o f  Category or Priority 





NOTE: A1 1 areas indicated i n  f i e l d  notes 
are not required t o  be addressed durlng 

. each inspecti on 

NOTE: Any reference t o  pat ient i s  intended 
t o  include human research subject 

MEDICAL BROAD-SCOPE INSPECTION FIELD NOTES 
Region 

Or- 0 i33r-ot CSh9+di ; 
Inspection Report No. ?F--&( ~ i c e n s e  No. ap- 0(3 3f -  07 6wtm: 

Licensee (Name & Address) : Docket No. a?&- 0 t~ iq  
Wfi-aFrMC 4-Y 
lJ4cn.L K e e  A 

078 - 0 6  P C r  

W W A I ~ G * ~ ~  3< 20305 - r 0 0 t  

Licensee contact /. d (/.a, 6. &+.,JJJ 
@a 

Telephone No. ~ s d  - 00 Sf 
Last Amendment No. d ?  a-62) Date o f  Amendment 

a3 Ci-~j-) P r i o r i t y :  v 3  
Program Code a~/b,)~~-t,a 

I 

. Date of Last Irispection 2 / / , - - 1 / ~ / ~  C&-W&) ~ / ~ ~ ~ < ~ U A ~ ~ )  
Date of This Inspection a / l / - a / / y / y r  

t I f  k' 

Type o f  Inspection: ( 1 nounced R ( dunannounced 
( Routine ( 1 ec ia l  
( ) I n i t i a l  ( LP' Reinspection 

Summary o f  Findings and Action: 

4 CLc?.L L- lwformation in tftk cmnl ws w e d  
( No v io la t ions ,  €~ZRF+% issued ~ ~ ~ f K 8 M b M e h e & d ~ f i M  
( V io la t ion(s ) ,  591 issued kt, exemptln~s a 
( ) V io la t ion(s ) .  Regional l e t t e r  issued IQA- 
( ) Followup on Previous v io la t ions 

Were non-ci ted v io la t ions i den t i f i ed  during t h i s  inspection? ( , ) Y (  d' N 

Was propr ietary i nformati on reviewed by or received by the 
inspector? 

Inspector \ - ., "" "b G--/,& 1 / v 

' T8 i  qnaiure) ( ( 

J 

Issue Date: 01/XX/97 G - 1 87100. Appendix G 
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b 

w-, A ,.&, *dl7--- a 4  h r - A  c W ~ I R - )  , r(j 11 '**d- 

-r- ~ ~ - - & - T A ~ T ~ ~ c - - ( T C I  PL-t-/,dj L R F ~ ~ ) .  ICsrexlhz~, Fsr 

31 
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A .  INSPECTION HISTORY ( ) N / A  I n i t i a l  inspection 

A. V i o l a t i o n s w e r e i d e n t i f i e d d u r i n g t h e l ? r + t w o  
inspections or two year whichever i s longer O N  

B .  Response l e t l e r l i  1 o&l dated akr,q (hn4 4 ~ { y ~ p ( , - D , 3  

C .  Open v io la t ions from previous inspec i ns: 
Status 

Reoui rement Violat ion Correcti ve Action Taken (Y/N) O~en/Cl osed 

D. E x p l a i n a n y p r e v i o u s v i o l a t i o n s n o t c o r r e c t e d o r r e p e a t e d  ( N/A 

,nnL Itcr~x* L, LJ 4-4.~ f - 1 1 ~  

4' 
1-3 

ld.p--sp~fi 

2 ORGANIZATION AND SCOPE OF PROGRAM 

A .  Organizational Structure 

+ Individuals contacted during inspection SZ.L t7e. (G- ~r 
* Individuals present a t  e x i t  meeting > 
1. Meets l icense requirements [ L I C ]  
2 .  Mu1 t i p l e  authorized. locations o f  use 

(p( 
' Y O N  

I f  yes. may use ATACHHENT A as a guide fo r  (, ecp  
locat ion(s1 or lab(s) inspected and note lab 
numbers where v i  01 a t  i ons are found. ( > N/A 

3. B r i e f l y d e s c r i b e s c o p e o f a c t i v i t i e s ,  including 
types .and quantit ies o f  use i nvol v i  ny byproduct 
mater ial .  frequency o f  use. s t a f f  s ize. e tc .  

V 
- t b C  (a,.+,- Ja LJ,+ 4.&-,+ 

4 rf-=if  + A 
87 1$0. Append i x G G - 2  Issue Date: 01/XX/97 





6 .  Licenseedoes l f m i t e d d i s t r i b u t i o n o f  
pharmaceutical s under Part 35 1 i cense 

1. Ind icate  type o f  operation: 

- a .  Registered or  1 icensed w i th  
FDA as a drug manufacturer 

- b .  Regi stered or  1 icensed w i th  
State Agency as a drug manufacturer 

- c.  Licensed as a pharmacy by State 
Board o f  Pharmacy 

- d. Operating as a nuclear pharmacy w i t h i n  a 
Federal medical i n s t i t u t i o n  

2. Licensee d i s t r i bu tes  
* sealed sources O Y O N  
* alpha and beta emit ters ( ) Y ( ) N 
* generators O Y O N  
* photon emi t ters  O Y O N  

Remarks : 

C .  Research invo lv ing  human subjects 'i" 1. . 
.- ( N/A 

-~v(=k)q CQ /. 4 L a%9, ,1. Research i s conducted, funded, supported. o r  
regulated by another Federal Agency which has 

! 4 n ~ a  l /T& inl im "1 ) 
implemented Federal Pol i c y  f o r  Protect ion o f  Human 
subjects2? [35.61 

Lo c: Cc-r! L J- I" I' I f  no, does 1 icensee have 1 icense amendment 
n-'c'P, I h  fWcw 7-b author iz ing human research? 135.61 
7-3- ecil,-cm"~nr 4L -4 

2. Licensee obtains informed consent from human 
blm-2 rwp -A-&. subjects? r35.61 

3 .  Licensee obtains approval o f  research 
a c t i v i t i e s  from .an I n s t i t u t i o n a l  Review 
Board? C35.61 2 ( 

Remarks : 
~ h c c a . ~ i r .  1 N 

~ - Q I - c ~ ~ ~ J - C L . - &  R C U U ~ ~ ~ ~  -A - , f i > c c ~ c  QJ-UA, 7 ~ .  
er \?-nt f "~~dZ k n 6 b  4th  NO^ , 4 4 1 4  Wr . 

If 1 icensee d i s t r i b ! t e s  radiopharmaceuticals t o  seve~ a1 f ac i  1 i t i e s ,  the 
inspector should consider the need t o  cornpl e te  the radiopharmacy f i  e l  dnotes . 

Agencies: USDA. DOE, NASA. HUD. DOJ. DOD. VA. EPA. HHS. DOT. Dept. of 
Commerce. Consumer Product Safety Commi ss i  on. In ternat iona l  Development 
Cooperati on Agency. Agency f o r  I n te rna t i  onal Development . Dept . o f  Education. 
National Sci ence Foundation 

Issue Date: 01lXX197 G-3 ., 87100. Appendix G 





D.  Radiat ion Safety Committee C33.13. 14. 151 c . ( ) N I A ~  - 
k d b . ~ ~  pi 1. Membershipasspecified[35.22(a)(l)] 

2. Meetingsheldquarterly[35.22(a)(2)] 
( & O N  

I G (  3.  'Quorums establ ished [35.22(a)(3)1 
O N  
( / Y  ( 1 N 

4 .  Has su f f i c i en t  author i ty  C35.231 ( 1.Y ( I N  
(5 ,,,& 5 .  Reco rdo fCommi t teemee t ings [35 .22 (a ) (4 ) ]  ( . f y O N  

6. Approveldi sapprove credent ia ls '  o f  i ndi v i  dual s 
p r i o r  t o  a l lowing them t o  work as an authorized 
user or  authori  zed nuclear pharmaci s t  ( & O N  
135.22(b) (Z) ( i i  11 

7 .  Approve/disapprove appl icat ions for- use [L /C l  (.ifG ( ) N 

Remarks: ~ W C A  ' ~ , d ~ - ~ ~  (MI ~ 5 t ~  171) I / ) L / ~ ) )  ~ / L L ~ ; s  S 

E.  Radiat ion Safety O f f i ce r  

1 .. Appointed & on l icense C33.13. 35.21(a). L/C] ' 

2'. F u l f i l l s  dut ies per [35.21(b)I 
3. Has s u f f i c i e n t  au thor i t y  per C35.231 

F. . Radiat ion Safety Program 
/ 

wvl-@ ?? ~ l r l h ) ~ 1 (  1.  Minor changes pursuant t o  C35.311 
2. Records o f  changes maintained C35.31 (b) ]  

( 1 N I A  Y ( N 

L. Lo:s- h~ ,-J 3.  Content and implementation reviewed annually  YON 
a l by the l icensee C20.1101(c). 35.22(b)(6)] 

4 .  Records o f  reviews maintained C20.21021 
(PON 
( Y O N  

G. Use by authorized ind iv idua ls  [L/C] 
I f  no. l i s t  name/position o f  i nd iv idua l  

Y ( 1 N 

H.  Mobi 1 t "aclear Medi c i  ne Service 

1. Licensee operates services per [35.29, 801 
2. Compliance w i t h  20.1301 evaluated and met 

I .  Any Amendments or  No t i f i ca t ions  since 1 ast  inspect ion 
[35.13. 141 (dy ( 1 N 

Licensee has n o t i f i e d  NRC w i t h i n  30 days a f te r  
RSO stops work o r  changes name, o r  mai 1 ing  
address changes [35.14( b )  I ( 1 N/A (h ( N 

Remarks : 

87100. Appendix G Issue Date: 01/XX/97 



. TRAINING, RETRAINING, AND INSTRUCTIONS TO WORKERS 

A. l r s t r u c t i o n s  t o  workerslstudents per [ l o  CFR 19.121 (/Y ( ) N 
B .  I nd i  v i  dual ' s  understanding of current procedures and 

regu la t ions i s  adequate 
C. Tra in ing program' requi red [L/C] 

. 1 .  I f s o ,  b r l e f l y d e s c r i b e t r a i n i n g p r o g r a m :  
( v r n r C ~ i ~ 5  c 7 ?w=&.u,-L~ ~ I L C ~ I D  I J I T I O ( & - ( % ~  b NPO s ; ~ ,  

-4 - "fb~"""" "1 LC+-̂ .- "Z.A .  

3 )  CU"*. A J d w i  ,-X~,.~JI\ 

0 

2. Training program implemented 
3 .  Per iodic t r a i n i n g  program requi red 
4. Per iodic t r a i n i n g  program implemented 
5.  Records ma i nta i ned r t H  d-z 

Rema rk  s : 

D. S u p e r v i s i o n o f i n d i v i d u a l s  

1 .  Supervised i n d i  viduals3 are ins t ruc ted 
p s  u ~ t u ~ J -  0 L,-- i n  preparation o f  mate r ia l .  p r inc ip les  and 

procedures f o r  r ad ia t i on  safety and QM Program 
nppm-. 7 -Kk as appropriate [35 .25(a ) ( l ) .  35.25(b) ( l )  1 , 

2 .  Licensee per iod ica l  l y  reviews supervised 
Ecnr ~ . 1 5 " 1 k -  t \ kept t o  r e f l e c t  use [35.25(a)(3)1 ( Y O N  

ind iv idua ls  use o f  mater ia l  and records 

Gtb-4"~. 
yf 

3. Authorized nuclear pharmacist o r  user 
per iod ica l  l y  review work and records 
o f  work o f  supervised ind iv idua ls  as i t  
perta ins t o  preparing byoroduct mater ia l  
C35.25(b) (311 

Remarks : 
( N / A ( j / G I  ) N  

E .  The rapy t ra i n i ng  

1. Safety i n s t r u c t i o n  C35.310, 410, L/C] / 

pl$ 'Ch^&yJ 
\1 

a .  Control o f  pa t i en t  and v i s i t o r s  
1.) r e -  b. contamination and waste 

c .  S i  ze/appearance of sources 
d. Hand1 ing lsh ie ld ing  o f  sourc?; 
e .  RSOnot i f i ca t ion inemergencyordeath  
f .  Records maintained [35.310(b1, 410(b) 1 

Applies t o  ind iv idua ls  t h a t  receive,  possess. use, t r ans fe r ,  or  prepare 
byproduct materi  a1 f o r  medical use under supervision o f  author i  zed nuclear 
pharmacist o r  user.  

Issue Date: 01/XX/97 G-5 , 87100, Appendix G 





2. Manufacturer'sinstructionsdvailableand 
followed [35.59(a). 4001 

3. Training fo r  operating and erne: ,ency 
fo r  HDR Remote After1 oaders 

F .  Revised P a r t  20 

Workers cogni zant of  requi rements for :  

1. Radi a t  i on Safety Program [20.1101] 
2. Annua 1 dose 1 i m i  t s  [20.1301. 13021 
3. New forms 4 and 5 
4. 10% monitoring thresh01 d C20.15021 
5. Dose l i m i t s  t o  embryolfetus and declared 

pregnant worker C20.1208 1 
6 .  Grave Danger Posting [20.1902] 
7. Procedures fo r  opening packages 
8 .  Sewer d i  sposa 1 1 i m i  t s  [20.20031 

NOTE - Deficiencies i n  Section 3.F. while not always a v io la t ion ,  should be 
brought t o  the attent ion o f  l icensee management at the e x i t  meeting 
and i n  the cover l e t t e r  transmitting the inspection report or NOV. 

Remarks : 
\ 

4 .  FACILITIES 

A. F a c i l i t i e s a s d e s c r i b e d i n 7 i c e n s e a p p l i c a t i o n  
B.  Storage areas 

 YON 

N- ~JQ%'-T~*() 1. M a t e r i a l ~ s e c u r e d f r o m u n a u t h o r i z e d r e m o v a ~ o r  
access [20.1801] 

c ~ , -   FA:^^ ' 1' 2. Licensee controls and maintains constant 
 YON 

survei 11 ance o f  1 i censed materi a1 not i n  storage 
p5,-: & nJ-\&- 1 [20.180L] ( 4 . Y  ( N 

3. Licensee uses process or other engineering controls 1, c-cJ 
-Idd2 a, I& LA- f o r  a i  rborne concentrations , in ternal  exposures i n  

res t r i c ted  areas, and vo la t i  les/gases i n  storage *&'I 

,*< C - G -  ~ . - w w d  1 
[20. 1701. 1702, 35.901 * q c * l  4~ (4 '~  ( I N  

4 .  Maintenance program imp1 emented f o r  engineering 
01 . L L C ~ , ~ < ~ W J C .  controls (negat'i ve pressure, venti ; at ion rates, 

f i l t e r  changes, etc.  ) [35.205(e). L/C] (4" ( 1 N 

C . Descri be any Sel f -contained dry-source-storage 
i r rad ia to rs  [Part 361 and/or survey instrument 
cal i brators (model , radi onucl i de, a c t i v i t y  , use. etc) ( N I A  

1. Maintenance o f  safety-re1 ated components 
performed by authori zed persons [L/C] ( Y O N  

2. Access t o  keys andlor material control led 
4' 

C20.1801, 1802. LICI 
3. Access t o  highlvery high radiat ion areas 

4 ,  N 

control  1 ed [20.1601. 1602. L/C] -H @ 
4. Adequate protect i  on o f  shi e l  d i n t e g r i t y  , 

f i  r e  protect ion [L/Cl ( / Y O N  

87100, Appendix G G-6. Issue Date: 01lXXl97 





Remarks : 

5 .  EQUIPMENT 

A .  Dose ca l  i bra to r  - Photon-emi t t i n g  rad i  onucl ides / 

J 3 b r n c 2 , -  e - . ~ c L  e 1. Possessed and used [35.50(a)l  
2. Constancy [35 . -50(b ) ( l i l  

( 4' Y O N  

a. Performed d a i l y  p r i o r  t o  use 
b. Dedicated check source used 

A( b- NM? 3. Accuracy [35.50(b)(2)1 
/ 

r u u  3-j 
/ a .  Performed a t  i n s t a l l a t i o n  and annually (9 i ) N 

b.  At l eas t  2 sealed sources used 
,4-- J=h24( Ja ( Y O N  

4. L i n e a r i t y  [35.50(b)(3)J 
aQ'-& e2.L . 1 a.  Performed a t  i n s i c l l a t i o n  and quar te r l y  J 

the rea f te r  O Y O N  
b .  Includes range between 30 uCi and the 

7 A e ~ h - J  highest dosage administered ( 6' Y O N  

-(-A &C 5. Geometric Dependence C35.50 (b (4)  1 
- .  

b~/d mLdca4 a. Performed a t  i n s t a l l a t i o n  o r  re locat ion 
7 b .  Includes range of volumes and volume 

W- t - 1  *A<& conf igurat ions used ( Y O N  

6 .  Dosagereadingsover10uCirnathematical ly 

(F( l N  

corrected f o r  geometry o r  1 i nea r i  t y  
greater  than + o r  - 10% 

7 .  Repaired o r  replaced when constancy o r  
accuracy e r ro r s  exceeded + o r  - 10% 

8. Approved procedures followed C35.22. 25. L/C] ( d' Y ( N 

9 .  Recordsmainta inedandinc ludeident i tv  
o f  the  i ndi v i  dual performi ng t he  t e s t  .- 
[35.50(e) (211 ( Y O N  

Remarks : 
4' 

B.  Instrumentation beta-emi t t i n g  radionucl ides ( 1 N/A 
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2. Licensee has procedllres fo r  use nf 
instrumentation [35.52(b) l  

3. Accuracy, 1 inear i  t y  and geometri c dependence 
tests are performed p r i o r  t o  i n i t i a l  use. 
per iodical ]y.  and fol lowing repai r .  if 
applicable [35.52(b) ( 1 ) .  L/C] 

4 .  Instruments are checked fo r  constancy and 
proper operation a t  the beginning o f  each day 
of use [35.52(b)(2). LICI ( J Y O N  

5. Appropriate act ion taken when ca l ib ra t ion  
errors i n  excess o f  l i m i t s  are 
i den t i f i ed  [LIC] 

6. Records maintained [LICj 

Licensee uses generators ( J f Y O N  

1. Each el uate/extract used fo r  radi opharrnaceuti cal s 
tested fo r  Mo-99 breakthrough 

2. No radiopharmaceuticals administered wi th  Mo-99 
( v f ~  ( N 

concentrati ons over 0.15 uCi per mC1 o f  Tc-99m ( d ( 1 N 
3. Records maintained [35.204(c)] ( n' Y O N  

Syringes properly labeled and shielded C35.601 
Vials kept i n  a sh ie ld [35.61(a)I 
Vial shields labeled [35.61(b)J 

Remarks : 

6. MATERIALS 

A .  Licensee measures a c t i v i t y  o f  each 
dosage o f  photon-emi tt i ng radi  onucl i de p r i  or  
t o  use [35.53(a)l ( 4' Y O N  

B. Licensee admi n i  sters a4ph-w beta-emi tti ng 
radi  onucl i des ( Y O N  

' I f  yes. 
Vf 

1.  Licensee receives u n i t  doses and re1 ies  
on assay data supplied by manufa,cturer 
or properly l icensed organization [35.53(b)] ( d Y ( ) N 

L i  neari t y  and geometri c dependence tests  are not appl i cab1 e i f 1 i qui d 
s c i n t i l l a t i o n  i s  used. L inear i ty  i s  not applicable i f  sodium iodide i s  used. 
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c' I 

1 

I 

2. Licensee measures by d i r e c t  measurements or 
combination o f  measurement 3nd cal cul  a t  i cq 
each dosage o f  alpha or beta-emit t ing 
radionucl ide p r i o r  t o  medical use 
[35.53(b)] O Y O N  /' 

C .  Unsealed materi a1 used under 35.100.200 .or  300 are 
[35.100(b). 35.200(b). 35.3@0(b): 
(1) Obtained from o r  proper ly l icensed 

organization 
(2) Prepared by pharmacist o r  

physician user o r  ind iv idua l  under the supervision 
of a authorized nuclear pharmacist o r  

4' physician user ( Y O N  

D. Isotope, chemical form. q u a n t i t y a n d u s e a s  
authorized C31.11, 35.400.500. L/CI 

Remarks : 

E .  Use o f  RAM [L/C] 

1. P ro tec t i vec lo th i ngworn  
2. Personnel rou t ine ly  monitor t h e i r  hands 
3 .  No eat ing/dr ink ing i n  use;storage areas 
4. No food. d r i nk ,  o r  personal e f fec ts  kept 

i n  use/storage areas 
5. Proper dosimetry worn 
6. Radwastedisposed i np rope r recep tac les  
7.  No p i p e t t i n g  by mouth 

F. Radioisotopes are used i n  research i n  accordance 
w i th  current  procedures [L/C] 

G. Leak t es t s  and Inventor ies 

Y / (  N 'fl, 1 N 
( Y O N  

5 A-UL 1. Leak t e s t  performed on sealed sources and 
brachytherapy sources [35.59( b ) ]  
Leak t e s t  records i n  microcuries / 8 . / d w r  7 B-G'~%: Inventpry o f  sealed sources and brachytherapy 

l/zx/ ci r sources performed quar te r l y  [35.59(9) 1 
4 .  Inventory performed promptly a t  the  storage area 

( Y 6 (  1 N 

a f t e r  removing sources from a pa t ien t  t o  ensure 
a1 l sources taken from t h e  storage area are 
returned r35.406(a 11 

5. Records maintained and signed by RSO 
C35.59. 4061 ( 4' Y O N  - - 

Remarks : 
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RADIATION SURVEYS 

A. Survey instruments 

1. Appropriate operable survey instrumentation 
possessed r35.120. 220. 320. 420. LIC] or  
avai 1 able C35.520. LIC] O N l A (  Y O N  

2. Cal ibrat ions [35.51(a). (b ) ]  
,f' 

/ 

a. Before f i r s t  use, annually & a f t e r  repairs(  4 ( N 
b . Approved ca 1 i brat  i on procedure f o l  1 owed t o  

i ncl  ude check source reading determination 
C35.51 (a ) ( 3 ) .  L/CI ( Y O N  

c.  Within 20% i n  each scale o r  decade o f  
i nterest  [L/Cl 

4'' 
( 4" Y O N  

3. Records maintained C35.51 (dl 1 
4 .  Source-checked each day o f  use C35.51(c)] 

B.  Radiat ion surveys performed 

1 . Daily i n  a l l  areas where radiopharmaceuticals 
are prepared o r  administered [35.70(a)] 

2. Weekly i n  a1 1 areas where radi  opharmaceuticals 
o r  waste i s  stored [35.70(b)] 

3. Weekly wipes i n  a l l  areas where 
radi  opharmaceuti cal  s are prepared f o r  use. 
administered o r  stored [35.70(e)] 

4. Quarterly i n  brachytherapy source storage area 

C. Tr igger leve ls  [35.70(d). (g)! 
/ 

1. Establ i shed 
2. Exceeded 
3.  r o r r e c t i  ve act ion taken and documented 

D. Techni ques can detect  0 .1  mR/hr . 2000dpm 135.701 
E .  Records maintained [35.70(h), LIC] 
F .  Protect ion o f  members o f  the pub1 i c  

Note: See I N  94-09 f o r  updated guidance on c o n f l i c t s  
between Parts 20 and 35. 

1 .  Licensee made adequate surveys t o  demonstrate 
e i t he r  (1) t h a t  the  TEDE t o  the ind iv idua l  l i k e l y  
t o  receive the highest dose does not exceed 100 
mrem i n  a year. o r  (2) t h a t  i f  an ind iv idua l  were 
continuously present i n  an unrest r ic ted area. the 
external dose would not exceed 2 mrem i n  any hour 
and 50 mrem i n  a year [20.1301ia) ( l ) .  1302(b)] ( 

2. Unrestr ic ted area rad ia t ion  leve ls  do not exceed 
2 mrem i n  any one hour [20.1301(a)(2)] 

3. Records maintained C20.2103, 21071 
J O N  

O N  
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G .  Describe l icensee's survey requirements f o r  rasearch areas( ) N/A 

en& w--C MPO - CI C'* 4- 
='w~hnJ r-7 
I I 

H.  Research areas surveyed as required [20.1501(a). L/CI (d( 1 N 
I .  Research area survey records maintained [20.2103. L/C] ( H( N 

Remarks : 

THE FELQWING GVIDAMCE ' XS 'TO B£ USE0 W f E R  THE "1997 EVXSIOM 
70 10 CFR 35.75 BECOMES EEFECTIVE.. I F  USING .TCflS .SECTION. DO 
NOT ANSWER ITENS 9.C AND 10.C BELOW. 

9. RADIOPHARMACEUTICAL THERAPY ( 1 N/A 

A.  Safety precautions implemented t o  include pa t ien t  
f a c i l i t i e s ,  post ing.  stay t imes, pa t ien t  safe ty  guidance 
release and coptamination cont ro ls  [35.315(a). LlC] ( d 1 N 
Area dose r a t e  surveys and room contamination surveys 
C35.315(a)(4Ip (711 ( Y O N  
Release o f  pa t ien ts  contain ing radiopharmaceuticals 

4" 
meets <5 mR/hr @ l m  or <30 m C i  135.751 
RSO promptly n o t i f i e d  i f  pa t i en t  died o r  had a 
medical emergency [35 ;315(b)] 

Remarks: ( - -~c-e. l r~- . .  *s f i * i ~ . - %  sowi3~1- / A d  

1 c . n ~  do< , / /?~(P-L (--- -R nd-*.,h C, /uA&, 
I - 

J 
I 02.- T,  p m , n -  . ,&\a- &C$,-b 4- / C - J t . 5 4  TA - ,e3 c.4JnG(/,&- 

6 ~0 A- drat-- wb MT ,A  f D.  I BRACHYTHERAPY ( > N I A  

A .  Safety p r e c ~ ~ t i o n s .  implemented t o  include pa t ien t  
f a c i l i t i e s ,  room post ing,  stay times, and area 
rad ia t i on  leve l  surveys C35.415. L ICI  (p( I N  

B. Pat ients surveyed immediately a f t e r  i m ~ l a n t  C35.4061 ( Y ( N 
C.  Release o f  pa t ien ts  w i t h  permanent implants meets - 

<5 mR/hr @ l m  r35.753 
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D .  P ? t i  ents surveyed immedi d e l y  a f te r  ~ ~ I I I U J ~  1713 + b ~  
l a s t  temporary implant source (requi .sa ?or a1 1 
aanual . LDR, MDR. and HDR therapies) 
[35.404(a)] ( ) N I A  ('/ ( 1 N 

E .  Records mainta~ned [35.404(b). 406(d), 415(a)(4)] 
4' 

( Y O N  

Remarks: ~5 -L* A c * * ~  @& - EICjh-t- Wb p d  O k s v e  

s\.,cc 1"d3. 5L- .s  c! 
(=-- ~F \ 'c -  whw -6- L: L A  ,Lk&tG 

-)- 4 I J m u r  J 8L O P J < ~ { ~  13, chk-  IJ T + Q ~  

f 1 .  RADIOACTIVE WASTE ( 1 N I A  

r 7 - f ~ ~ ~  J - U _ ~ ~ - , ~ ; L  1 - Decay- in-storage 'r- 
A* rc-vc 

a. Approved [20.2001. 35.92, L/C] 
b . Procedures f o l  1 owed C35.92. L/C]. 

@&-air \ I  a c .  Labels removed o r  defaced C20.1904. /' 
ha .&, NW.PJ& 2. Special procedures performed as required [L/C] (<Y ( 1 N 

3 .  L iau id  s c i n t i l l a t i o n  (LS) media and animal I 

k A  30 -+&id catcasses per [20.20051 ( ) N / A ( & (  I N  
/ 4.  Improper/unauthori zed disposals [20.2001 J 
L J-- 7r SC--%, C O - ~ - f  5. Records mai ntained [20.2103(a). 2108. L/C] 

J .  / 

B .  Effluents 

Release i n t o  san i tary  sewer [20.2003] ( 1 N/A (/Y ( 1 N 

a .  W7terial i s  r ead i l y  soluble o r  r ead i l y  
d ispers ib le  [20.2003(a)( l) ]  ( Y O N  

b .  Monthly average release concentrations do 
4" 

not exceed App B.  Table 2 values ( Y O N  
c .  No more than 5 C i  of H-3. 1 C i  o f  C-14 

4" 
and 1 C i  o f  a l l  o ther radionuclides J combined released i n  a year [20.2003(a)] ( ) Y ( 1 N 

d .  Procedures t o  ensure representati  ve sampl i ng 
and analysis implemented [20.1501. L/C] ( sf; ( 1 N 

Release i n t o  sept ic  tank [20.2003] ( A I A ~ Y ~ N  
a .  Within unrest r ic ted l i m i t s  [App B.Table 2: :  ; ' i  ( ;A@ 

Waste inc inerated ( /NIA 

a .  L icenseauthor izes[20.2004(a)(3) ]  
b .  Licensee d i r e c t l y  monitors exhaust 
c .  A i  rborne releases evaluated and cont ro l  1 ed 

[ZO. 1501. 17011 

Remarks : 
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4. Control o f  a i r  ef f luents and ashes [20.1LOT. 1201. 1301, 
1501. 2001. L/C] 
{See a l s o  I P  87102. RG 8.37) f ) PdfA 

a.  AireffIuentlessthanlOmrm 
A' constraint  l i m i t  f20.1101 J f Y O N  

b. If  no, t icensee reported appropriate 
informatloh . t ~  NRC 
1 .  Corrective act1 ons ' implemented 

and .on schedfu 1 e 

c. Description o f  e f f luent  program 

1 . Mon i t o r i  ng system hardware adequate 
2. Equipmentcalibratedasappropriate 
3. A i r  sam les/sampling technique 

( i  .e. c PI arcoal, HEPA, e tc .  ) analyzed 
wi th  appropriate instrumentation 

C .  Waste Management 

1. Waste compacted 
2. Storagearea(s) 

a .  Protection from elements and f i r e  [L/C] 
b .  Control o f  waste maintained [20.1801] 
c .  Conta inersproper ly labe ledandarea  

properly posted [20.1902, 19041 
d. Package i n t e g r i t y  maintained [LIC] 

3. Packaging, Control and Tracking [App. F. I11 1 
[20.2006(d)] 

Note: The licensee's waste i s  l i k e l y  t o  be Class A. 

a. Not packaged fo r  disposal i n  cardboard o r  
fiberboard boxes [61.56(a)] ( ) Y O N  

b.  Liquid wastes s o l i d i f i e d .  i .e. . less than 
1% freestanding l i q u i d ,  and void spaces 
minimized [61.56(a). (b ) ]  . ( ) Y O N  ..- 

c. Does not generate harmful vapors C61.561 ( ) Y ( 1 N i 
d .  Structura l ly  stable ( w i  11 maintain i t s  

physical dimensions and form under 
expected disposal condit ions) [61.56(b)] ( Y ( 1 N 

e. Packages properly labeled [App. F . I I I .A .2 ] (  1 Y ( N 
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f .  Licensee conducts a QC program t o  ensure 
compliance with C61.55. 561 and includes 
management evai uat i on o f  audits 

I 
[App. F .  I I I . P . 3 1  ( ! Y O N  

g .  Shipments not acknowledged w i t h ~ n  20 days 

I 
a f t e r  t ransfer are investigated and 
reported [App . F . I I I . A .  81 O N / A (  ) Y O N  i 

4. Transfers t o  land disposal f a c i l i t i e s  ( > N/A 
(& 

a. Transferred t o  person speci f i c a l  l y  1 icensed 
t o  receive waste C30.41. 20.2001(b) J O Y O N  

b .  Each shipment accompanied by a manifest i - prepared as speci f ied i n  Section I o f  
Appendix F [20.?006(b) and App. F. I I I .A .4 ] (  ) Y ( N 

c .  M a n i f e s t s c e r t i f i e d a s s p e c i f i e d i n  
Section I1 o f  Appendix F [20.2006(c)] O Y O N  

D. Records of surveys and material accountabi 7 i t y  are 
maintained C20.2103. 21081 O Y O N  

Remarks: '4-u +p- 7 -3 03 ~ ~ 1 1 7 e  C~J IP( I  dWI1 

Q ~ ~ c J L , ~ ,  sc ~-+l\ d \ r p \ l o (  

12. RECEIPT AND TRANSFER OF RADIOACTIVE MATERIAL 

A. Describe how packages are received and by whom 
E33.13. L/CJ  /~((.w-e~cL fcnt- &I+C/& fb ' ( N/A 

B. Written package opening procedures establ i shed 
and f o l  lowed [20.1906(e) ] 

C. A1 1 incoming packages wi th  a DOT label wiped, unless 
( & O N  

exempted (gases and special form) [20.1906(bl( l ) I  ($ ( 1 N 
D. Incoming packages surveyed [20.1906(b) (2) .  LIC] ( Y O N  
E .  Monitoring i n  (C) and ( D l  above performed w i th in  t i m e  

speci f ied [20.1906(c)] (vf;( N 
F. Transfer(s) between licensees performed per C30.411 ( 4~  ( ) N 
G .  A1 1 sources surveyed before shipment and transfer 

[20.1501(a). 49 CFR 173.475(i). t / C ]  
H. Records o f  surveys and receipt l t ransfer  maintained 

 YON 
[20.2103(a). 30.51 1 

I. Transfers w i  t h i  n 1 icensee' s authori zed users 
 YON 

or  locations performed as requi red [L/C] O N / A (  d Y O N  
J .  Ar ra~ l~~ , , i en ts  made f o r  ;jckages containing quant i t ies o f  

radioact ive material i n  excess o f  Type A quant i ty 
[20.1906(a) ] 

K .  Package rece ip t ld i  s t r i  bution a c t i v i t i e s  eval uzted fo r  
( J Y N  

compl i ance w i th  20.1301 [20.13021 t 6 O N  

Remarks : 
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13. TRANSPORTATION (10 CFR 71.5(a) and 49 CFR 171-189) 

A .  Licensee shipments are 
/ 

(4 del i vered t o  common ca r r i  ers 
( transported i n  l icenseen-s own pr i va te  vehicle 
( ) both 
( ) no shipments since l a s t  inspection 

B .  Licensee returns radiopharrnacy doses O N I A O Y (  4' N 

1. Licensee assumes shipping responsi b i  1 i t y  ( ) Y O N  
2. I f N O ,  describearrangementsrnadebetween 

1 icensee and radiopharmacy f o r  shipping 
respons ib i l i t i es :  

C. Packages 
/ 

1. Authorized packages used L-173.415. 4161 ( N I A  ( d~ ( ) N 
2. Performance . test  records on f i l e  ( ) N IA  . 

a .  DOT-7A packages [173.415(a)l 
b. Special form sources [173.476(a)l 

/' (yf( ) N  
( ) Y O N  

3.  Twolabels  (White- I .  Yellnw-11, Ye l l ow-1 I I )w i t h  
T I .  Nucl ide. A c t i v i t y .  and Hazard Class 
C172.403. 173.4411 ( Y O N  

Type. RQ. "This End Up" ( l i qu ids ) .  Name and 

4' 
4. Properly marked (Shipping Name, UN Number, Package 

Address o f  consignee) [172.301.306.310.312.324] ( $ I N  
5. Closed and sealed during t ransport  [173.475(f)] ( Y ( 1 N 

D. Shipping Papers ( N I A  

1. Prepared and used [172.200(a)] ( Y O N  
2.  Proper {Shipping Name, Hazard Class. UN Number, 

4" 
Quantity . Package Type. Nucl i de, RQ. Radi oact i ve 
Materi a1 . Physical and Chemical Form. A c t i v i t y  . 
Category o f  labe l  , T I .  Shipper's Name. C e r t i f i c a t i o n  
and Signature. Emergency Response Phone Number. 
"Limited Quant i ty"  ( i f  appl icable), "Cargo 
A i r c r a f t  Only" ( i f  appl icable)) [172.200-2041 ( i f ; (  1 N 

3. Readi l y  accessible dur:ng t ransport  [177.817(e) 1- N @ 
Remarks : 

:z4 
. . .. . .. .... . ... ... PERSONNEL RADIAT'I;;;i PROTECTION 

A. Licensee performed exposure eval ua t i  on [20.15011 ( & O N  
B. . Licensee incorporated ALARA considerations i n  the 

Radiat ion Protect ion Program L35.20. 20.1101(b)] ( A  ( ) N 
- G IFIW- RWL. wu ~ C C - C Q -  Am64 - -/-oL-c- d 

+A tL~.s, J-3 it- 
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C . External Dosimetry .( ) NIA 

1 .  Licensee monitors workers [ 2 0 . 1 5 0 ~ \ ~ )  , LIC] ( Y O N  
2. External exposures account f o r  con t r l  but ion 

J/ 
from a1 rborne act1 v i  t y  C20.12031 ( N I A O Y O N  

3. Suppi i er /&3mh- AN PA.^ requency /c\ 
J' 

4. Suppl i e r  i s  NVLAP-approved [20.. 1501 ( c )  I (XI G--"J Y ( N 
5. Dosimeters exchanged a t  required frequency [L/C](x) Y ( N 

In terna l  Dosimetry 2- +lycs~l ?.-+- f 
-(\- ~ I Q ~ J I ?  

1. Licensee monitors workers C20.1502. L/C] 
2. B r i e f l y  describe l icensee's program f o r  

monitoring and control  1 i ng i n te rna l  exposures 
C20.1701. 1702. L/Cl: 

3. Aerosols and gases sampled C20.1204, 35.2051 ( Y ( 1 N 
4. Moni to r ing /con t ro l  1 i ng program imp1 emented 

4" 
( includes bioassays) [35.205(d). 315(a)(8). L/C]( Y ( ) N 

5. - Respi r a to r y  pro tect ion equipment C20.17031 
4 

C- N kmia 
G)-t-d, br oarr 

Reports 7 7- JL-C w -+ \ J I % ~  7aL+- ,C 
f p y - 3 - - 0 ~  p U 1 7 - \ c &  

1. Reviewedby r(eO Frequency 

for  per iod p~ t o  
* 2. Inspector reviewed personnel moni tor ing recor s 

3 P r i o r  dose e t  rmlne o r  ind iv idua ls  1 i kely  t o  
recei  ve doses C20.21041 ( i /  Y O N  

4.  Maxi mum exposures T E D E  6bt, Other -y(JDb %r. . 

5.  Maximum CDEs - - O r g a n ( s  1 
6. Maximum CEDE 
7. Licensee sums i nternal  and externa 1 120.1202 J 
8.  TEDEs and TODEs w i t h i n  20.1201 l i m i t s  
9. NRCformsorequ iva len t  [20.2104(d). 2106(c)] 

a.  . NRC-4 ( ( Y O N  /' Complete: ( "$ ( 1 N 
b. NRC-5 .  YON Complete: ( Y ( N 

10. Worker declared her pregnancy i n  w r i t i n g  during 
inspect ion per iod (review records) ( ) N / A [ ~ ;  
I f  yes. 1 i censee i n  compl i ance w i t h  [20.1208] 
and records maintained IAoN 

F. Who performed any PSEs a t  t h i s  f a c i l i t y  (number o f  people 
i nvol ved and doses recei ved) 
[20.1206. 2104(b). 2105. 22041 ( 4" N/A 

G .  Records o f  exposures, surveys, monitoring , and 
evaluations maintained [20.2102,' 2103. 2106. 35.205(d). 4' 315(a) (8)  . L/C] ( . Y O N  

Remarks : 
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3 .  MISADMINISTRATIGNS AND RECORDABL E EVENTS 

. I fm i sadm in i s t r a t i onso r reco rdab leeven ts  ( d e f i n e d i n 3 5 . 2 ) h a v e  
occurred since l a s t  inspect i  on. evaluate the inc ident (s1 and the 
1 icensee's qua1 i t y  management program (QMP) using the ex? s t ing 
guidance. [Reference T I  2800/025 and I P  871031 

1. Event date Information Source 
2. No t i f i ca t i ons  I 

NRC Ops Center ( Y ( ) N Region O Y O N  1 
Referr ing Physici  an ( ) Y ( N Patient O Y O N  
I n  w r i t i n g  O Y O N  

I f  n o t i f i c a t i o n  d i d  not  occur, why not :  
@ 
/ 

3. Wr i t tenRepor ts  C35.33) 

a .  S u b m i t t e d t o R e g i o n w i t h i n 1 5 d a y s  O Y O N  
b .  C o p y t o p a t i e n t w i t h i n 1 5 d a y s  O Y O N  I 

B .  Records maintained [35.33(b)] 

Remarks : 

O Y O N  I 
6 .  NRC INDE?ENDEh T MEASLi2EMENTS 

A. Survey instrument Ser ia l  No. Last ca1 i b r a t i  on 
/vc-/ 9 7 7   re^ /A, ,I / / 9/r tp7. 

B. inspector's measurements were compared t o  l icensee's ( / T Y  ( N 
C.  Describe t he  type, loca t ion .  and resu l t s  o f  measurements: 

'i (~i L,LLC / Y c m;.JL fp_t-+* ! ' -y'?n-eL /& I I 
JJ 

TL.\IZY~ f . V - + . ~ k  I&LQJM>S~ - (a\ 'Lrcq-L qd-. T~~ (CQ r d  ~m .-d /J 
N~WCL- (j-~.) 6 -  Z-C,(,(,- 

d- 
i dt- B-4- 

I?. NOTIFICATION AND REPORTS *" 
A .  Licensee i n  compliance w i t h  [19.13] ( repor ts  t o  

i ndi v i  dua'1.s. pub1 i c and occupati onal . 
monitored t o  show compliance w i t h  P a r t  20) ( 1 None (/Y ( N 

B. Licensee i n  compliance w i t h  [20.22013 / ( t h e f t  o r  loss)  ( 'None ( ) Y ( ) ;J 
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C Li censee i n  compl i ance with [?0.2202] 
( incidents) F-c TITe 6-l IA D .  Licensee i n  compl a ce WI t h  C20.22031 
(overexposures and high r a d i a t ~ a n  level  i l  ( d o n e  ( I ) Ei 

E .  Licensee aware o f  NRC Ops Center phone number ( Y O N  
F. ticettseeinempfiancbwithC20.2203f 

fConstrafnt an air emissions) f 1 None i t N 
:$:8. POSTING AND LABELING 

A. NRC-3 " N o t i c e t o W o r k e r s " i s p o s t e d ~ 1 9 . 1 1 ]  
B.  Parts 19. 20, 21, Sect ion206ofEnergyReorganizat ion 

O N  

Act, procedures adopted pursuant t o  Part 21, and license 
documents are posted o r  a notice ind icat ing where 
documents can be examined i.' posted 119.11. 21.61 (4~ ( ) N 

C .  Other posting and label ing per C20.1902. 19041 
and the licensee i s  not exempted by C20.1903. 19051 ( 

Remarks : 

19. RECORDKEEPING FOR DECOMMISSIONING 

A. Records o f  information important t o  the safe and 
e f f e c t i v e  decommissioning o f  the f a c i l i t y  maintained 
i n  an i ndependent and i dent i f i  abl e 1 ocati on un t i  1 
1 i cense termi na t i  on [30. S5(gi 3 

13. Records i n c l u d e a l l  inFormationout1ined i n  

Remarks: @= fy G- RA)' 

20. BULLET1 NS AND INFORMATION NOTICES 

A. Bu l l  e t i  ns . ~nformat ion Notices , NMSS News1 et ters  . 
e tc .  . received by the 1 icensee ( Y O N  

8. Licensee took appropriate act ion i n  response t o  
yf 

Bul le t ins .  Generic Letters,  e tc .  (d( ) N 

21. SPECIAL LICENSE CONDITIONS OR ISSUES (&A 

A. Special 1 icense conditions or issues t o  be reviewed: 

87100. Appendix G (3-18 . Issue Date: 01/XX/97 



B.  Evaluation: 

2 .  DEBRIEF WITH LICENSING STAFF 

Inspection f ind ings discussed w i t h  l i cens ing s t a f f  ( N/A ( d' Y ( 1 N 

Items discussed: 

23. CONTINUATION OF REPORT ITEMS 

24. VIOLATIONS. NCVs . AND OTHER ISSUES 

Note: B r i e f l y  s t a te  (1) the requirement and (2) how ,and when t he  l icensee 
v i o l a ted  the requirement. For. non-ci ted v io la t ions .  i nd ica te  why 
the v i o l a t i o n  was not  c i t ed .  

25. . PERFORMANCE EVALUATION FACTORS 

~ i c e n s e e  ~-SAQXQ+. ocF-r-lsr A ~ Q  Inspector WA 
(name & W . Q L ? ~ ~ ~ ~ & E D  AUV ~ K L D L C , ~ ~  

l oca t ion )  C h J a ~ a ~ d i m J  a< Inspection Date 
I 

A. Lack of senior  management involvement w i t h  the  rad ia t ion  
safety program and/or Radiat ion Safety O f f i ce r  (RSO) 
oversight 

B. RSO too busy w i t h  other assignments 
C. I n s u f f i c i e n t  s t a f f i n g  O Y (  
D.  Radiat ion Safety Committee f a i  1s t o  meet or  functions 

i nadequatel y 
E .  Inadequate consult i 'ng services o r  inadequate audi ts 
F. F i  nanci a1 Ins tab i  1 i t y  

Remarks (consider above assessment and/ o r  other per t inen t  PEFs : 

V", pLfaf"'- 
Regional fol low-up on above PEFs c i t a t i ons :  

END 
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' if;t$f 2,4h1'45VI I '"--L ''"c~-nw ( W  jW.A,/ , [k 
/ 

76,- &,, 4- rJ-,J\" "k. 
/ /' 

ATTACHMENT A 
LABORATORY INSPECTION F IFI-D NOTES 

\ 1. Date +-l-a/~/?f '  Authorized User(s 
I 

ocation(s) Bui ld ing oom( s ) k? berson(s) Contacted E~ yv+ C: yh M L.V - 

4. Describe scope o f  lab use (Nuclides. form, frequency. purpose, etc) : 

4 A- ~XX /n$j ,  v-1 / J ~ J  L*Y_ 04 CY I PJ . 
/ 

5.  Training 
A.  frequency: 
0 .  

Remarks: 

6 .  Surveys 
A .  Types o f  surveys performed (da i l y .  weekly. monthly. e t c . )  

. -uh-b - TL-VY d k + d l  + -. RPLI OCGU~ IWVV-), 
I d  L J ~ (  ' t 6:- ?LaU & r e  t j ~  ( e i ~ ~  4- /,b.. 'I' 'I) '7. 

,,& k,,,,o ( ,&-, , B. Instrurnentat~on properly ca l~b ra ted  and used . ( * Y O N  
1 C. Ef f ic iency o f  counting system determined ( W Y O N  

a,r- hr~d.:~xd&?- 0. Hood a i  r f  1 ow adequate and checked as requi red ( N/A (N Y ( 1 N 
E .  Records maintained: t r igger  levels established. 

AL 3 
area diagram. instrument used, ind iv idual  performing 

I survey, resu l ts  i n  proper uni ts  , decontamination 
L-b-4, c+~m~+ performed as necessary, e tc .  1 ( + Y O N  

. Inspector surveyed ( r 3 Y O N  
( d v c / s ~ ~  64 h3- Results sat is factory ( ) N / A ( W Y (  I N  
I A  i&. '1 Remarks: 

7 .  Receipt and Transfer 
A. Incoming packages properly surveyed 
B.  Inter laboratory transfers performed as speci f i  ed 

( / Y O N  

i n  the l icense ( > N / A ( ~ ~ / Y (  I N  
C .  Records maintained (,A% ) N  

6 4 , .  - "7 - p3. *-& 2.- b 0 4  ~ ~ ~ 4 ; 4 1 C e ? . , - ~  VV(, 
8. Personnel Dosimetry 

A. Appropriate dosimetry assigned and worn 
0 .  Results avai lable t o  l ab  personnel 

' C .  Bioassaysperformed 
Remarks : 
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9. Handling Waste 
A .  Procedures f o l  lowed 
0 .  Proper storage (area. contai ners . 1 abel i ng , e t c .  ) 
C .  L i  qui d l so l  i d  waste d l  sposal 
D .  I nc inera t ion  O N  
E . Compact i on 
F .  Sewer discharge 
G.  Recordsmaintained 

Rev rks  : 

10. Inventory conducted 
Records Ma i n t a i  ned 

O N  

Rema r k s : 

( ) N / A  '4 
) N 

y-fix35 ,dv&nk, 5 FuFclm"$-- . '7 7 
h~-mfilh] m c 

11. Storage and use of RAM 
A. Adequate method t o  prevent unauthorized access 
0 .  C o n d i t i o ~  o f  areas acceptable 
C.  Personnel wear disposable gloves and p ro tec t i ve  

c l o th i ng  whi le  handling mater ia l  
D. Hands monitored a f t e r  procedures o r  before leaving 
E.  Noea t i ng .  d r ink ing ,  o r s m o k i n g i n u s e / s t o r a g e a r e a s  
F. No food. d r i n k ,  o r  personal items stored i n  

uselstorage areas 
G. Use o f  sh ie ld ing ld is tance whi l e  using/stor ing mater ia l  ( 

4' 

H. RAM i s  under survei 1 lance and cont ro l  when not i n  
' Y E ) ) !  

storage i n  an unres t r i c ted  area ( Y O N  
Remarks : 

4' 

12. Pos t i ngandLabe l i ng  
( / Y O N  A. NRC-3 "Notice t o  Workers" 

6 .  Parts 19. 20. 21. Section 206 of  Energy Reorganization 
Act ,  procedures f o r  Part  21, and 1 i cense documents o r  
a no t i ce  i nd i ca t i ng  where documents can be examined (A ( N 

C .  Other post ing and labe l ing  requirements met ( / Y O N  
Remarks : 

13. V i  01 a t i  ons LLjerved 

END 
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EVENT NUMBER: 32542 

EVENT TEXT 

r 

LICENSEE: WALTER REED ARMY MEDICAL CENTER 
CITY: WASHINGTON DC REGION: 1 

COUNTY : STATE: DC 
LICENSE#: 08-01738-02 AGREEMENT: N 
DOCKET : 

NRC NOTIFIED BY: COL. JOHNSON 
HQ OPS OFFICER: JOHN MacKINNON 

EMERGENCY CLASS: NOT APPLICABLE 
10 CFR SECTION: 
BAB2 20 -2201 (a) (1) (ii) LOST/STOLEN LNM>lOX 

MISSING IODINE-125 (0.5 mCi) SEED 

ON 06/09/97 WALTER REED ARMY MEDICAL CENTER RECEIVED A PACKAGE SENT FROM 
AMERSHAM (LOCATED IN IL) SUPPOSEDLY CONTAINING 120 IODINE-125 SEEDS (0.5 
mCi PER SEED). THE IODINE-125 SEEDS (0.7mm DIA AND 4.5mm IN LENGTH) ARE 
SEALED SOURCES USED IN BRACHYTHERAPY FOR THE TREATMENT OF PROSTRATE CANCER. 
ON RECEIPT THE PACKAGE WAS SURVEYED AND THE SURVEY LEVELS WERE WITHIN THE 
SPECIFIED LIMITS. ON 06/10/97 THE PACKAGE CONTAINING THE IODINE-125 SEEDS 
WAS TAKEN TO THE ONCOLOGY LAB WHERE THE SEALS TO THE PACKAGE WERE BROKEN 
OPEN AND A COUNT OF THE IODINE-125 SEEDS WAS PERFORMED. THE LICENSEE 
COUNTED ONLY 119 IODINE-125 SEEDS. A SURVEY OF THE AREA WHERE THE PACKAGE 
WAS OPENED WAS PERFORMED USING A GEIGER-MUELLER DETECTOR AND THE MISSING 
SEED WAS NOT FOUND. WALTER REED ARMY MEDICAL CENTER CONTACTED AMERSHAM ON 
06/10/97 AND INFORMED THEM THAT THEY HAD ONLY COUNTED 119 IODINE-125 SEEDS 
AND THE SHIPPING MANIFEST FOR THE PACKAGE INDICATED THAT THE PACKAGE 
CONTAINED 120 IODINE-125 SEEDS. ON 06/17/976 AMERSHAM NOTIFIED WALTER REED 
ARMY MEDICAL AND SAID THAT THEY HAD SENT 120 IODINE-125 SEEDS TO WALTER 
REED ARMY MEDICAL CENTER. WALTER REED'ARMY MEDICAL CENTER BELIEVES THAT 
THEY ONLY RECEIVED 119 IODINE-125 SEEDS. ON 06/11/97 WALTER REED ARMY 
MEDICAL CENTER NOTIFIED NRC REGION 1 (NEELAM BHALLA) OF THIS EVENT. 

THE LICENSEE WILL SUBMIT A 30 DAY WRITTEN REPORT TO THE NRC REGION 1 OFFICE 
DETAILING THE ABOVE EVENT. 

I 

I 
I 

I 

, 

! 
I 
I 
I 
I 
I 

I 

I 
I 

I 
I 

1 
I 

NOTIFICATION DATE: 06/26/97 
NOTIFICATION TIME: 09:OO [ET] 
EVENT DATE: 06/10/97 
EVENT TIME : 12 : 0 0 [EDT] 
LAST UPDATE DATE: 06/26/97 

NOTIFICATIONS 

FRANK COSTELLO I 

RDO 
DON COOL, NMSS EO I 



DEPARTMENT OF THE A R k  
WALTER REED A R M Y  MEDICAL CENTER 

W A S H  1 NGTON, DC 20307-5001 

June 26, 1997 
.. . 

Preventive Medicine Services 

SUBJECT: Inventory Discrepancy of 1-125 Brachytherapy Seed, NRC Incident Number 32542 

Nuclear Regulatory Commission, Region I 
Medical Licensing Division 
475 Alendale Road 
King of Prussia, Pennsylvania 19406- 14 1 5 

Medical Licensing Division: 

Walter Reed Army Medical Center (WRAMC), Washington, DC, uses byproduct material 
authorized by U.S. Nuclear Regulatory Commission (NRC) license number 08-01738-02 with an 
expiration date of June 30, 2004. This is a medical broadscope Type A license for human use and 
research. 

As per Subpart M -- Reports of 10 CFR 20.2201, a written report must be filed within 30 
days of notification of the NRC Operations Center. The NRC Operations Center was notified on 
June 26, 1997, (Ivfr. John MacKimon) regarding this incident. An account of the incident was 
taken and an incident reference number (32,542) was provided. 

Description of the Licensed Material. The missing radioactive material is one 1-125 sealed 
source brachytherapy seed that is cylindrically shaped, 0.8 rnrn in diameter by 4.5 mm long with 
an apparent activity outside the seed of 0.3 1 mCi and an internal source activity of 0.5 mCi per 
seed. 

Description of Circumstances. We received a shipment of 1-125 sealed source 
brachytherapy seeds on June 9, 1997. The package was surveyed by the Health Physics Office 
and hand camed to Radiation Oncology Services. The shipment manifest indicated that 120 seeds 
were sent. On the morning of June 10, 1997, Mr. Eck, an Electronics Technician, and Dr. Choi, a 
Medical Physicist, opened the package and broke the seal on the lead pig in the Radiation 
Oncology radioactive source room inside a lead shielded cave in order to inventory the seeds. 
Once the first inventory was completed, only 1 19 seeds were counted. The Health Physics Office 
was immediately notified of the discrepancy between the amount ordered and the number of seeds 
counted. Mr. Burton, a Health Physicist, responded to the Radiation Oncology Department 
within 5 minutes. Three more inventories were completed along with surveying all personnel, 
equipment, packaging, and room surveys for the missing 1-125 seed. All personnel were 
contained within a very small room, and no individual left the room without first being surveyed. 
An 1-125 seed has not been located, and it is our belief that we were shipped only 119 seeds from 



the manufacturer. The manufacturer, Amersham of Ariington Heights, Illinois was notified of the 
discrepancy and immediately initiated their own internal audit of the shipment. Additional surveys 
of the room, equipment, and surrounding areas were made and we did not find an 1-125 seed. On 
June 1 1, 1997, the NRC Region I Medical Licensing Section (Meelan Bhalla) was telephonically 
notified of the inventory discrepancy by the Radiation Safety Officer Colonel William B. Johnson. 
Subsequent discussions with Amersham indicate that their records show that the shipment 
contained 120 seeds. On June 26, 1997, the NRC Operations Center was telephonically notified 
of the missing seed. 

Probable Disposition of the Licensed Material. After our internal inveshgation, we believe 
that we were shipped only 119 seeds fiom Amersham. 

Exposure to Individuals. Since we believe that there was an inventory discrepancy, and 
we were shipped only 1 19 seeds, there was no loss of byproduct material or exposure to any other 
individual at Walter Reed Army Medical Center. 

Actions Taken to Recover the Material. Extraordinary measures were employed by the 
Health Physics Office and Radiation Oncology Services in an attempt to locate the seed. The 
entire cave and all materials in the cave were disassembled and surveyed twice. The room and the 
adjacent room were also carefilly surveyed. No individual left the room without being surveyed. 

Actions Taken to Prevent Recurrence. The procedures that Radiation Oncology Services 
uses to inventory and assay the seeds were caremy reviewed and we feel that they are more than 
adequate. 

For additional information regarding this correspondence, please contact Colonel William 
B. Johnson, Chief, Health Physics Office, Preventive Medicine Services, at (202) 356-0058. 

Sincerely, 
/ 

Copy Furnished: 

U.S. Army Medical Command, ATTN: MCHO-CL-WICOL Daxon, 2050 Worth Road, Fort Sam 
Houston, TX 78234-6000 
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CrULMEdP Report 
Sealed Sources L i s t i n g  by Radionucl ide (F352) 

JAN 22 1998 11:09:55 

?sled 
wrce  Key - - - - - - - - - - - -  
3241-AM-17 
5241-AM-15 
3241-AM-16 
j241-AM- 14 
j24 1-AH- 1 
3133-BA-4 
3133-BA-5 
3133-BA-11 
S133-BA-10 
5133-BA-3 

-3-BA-9 
J-BA-6 

5133-BA-7 
557-CO-152 
557-CO-147 
557-CO- 137 
557-CO- 153 
S57-CO-141 
557-CO- 135 
S57-CO- 140 
S57- CO- 148 
557-CO- 134 
S57-CO- 149 
S57-CO-150 
S57-CO- 132 
S57-CO- 145 
S57-CO- 157 
S57-CO- 144 
S57-CO- 158 
S57-CO-131 
S57-CO- 154 
S57-CO-159 

-CO- 133 
-03-129 

S57-CO- 155 
S57-CO- 142 
S57-CO- 156 
S57-CO- 127 
S57-CO- 143 
660-CO-1 
S60-CO-22 
S60-CO-23 
iS60-CO-21 
S60-CO- 17 
;s137-CS-10 
is137-CS- 11 
is137-CS-22 
;S137-CS-36 
iS137.CS-5 

Radio- 
nuc l ide - - - - - - - - 
Am-241 
Am-241 
Am-241 
Am-241 
Am-241 
Ba- 133 
Ba-133 
Ba-133 
Ba-133 
Ba-133 
Ba-133 
Ba-133 
Ba- 133 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co- 57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 . 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
Co-57 
co-60 
Co-60 
co-60 
co-60 
co-60 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 

Current Act 
(mCi ------------- 
9.715E-05 
3.363E-04 
9.715E-05 
1.371E-04 
1.965E+04 
1.116E-02 
1.137E-02 
1 -631E-02 
2.106E-01 
1 -020E-02 
1.249E-02 
1.068E-02 
1.156E-02 
6.440E-03 
3.337E-01 
5.565E-04 
6.440E-03 
1 -311E-03 
5.565E-04 
1.311E-03 
1.653E+00 
5.565E-04 
1.116E-02 
6.440E-03 
1 -209E-01 
1.31 1E-03 
1.553E-02 
1.311E-03 
5.739E+00 
1.148E-01 
1.546~+00 
5.329E+00 
1.906E-02 
5.107E-02 
1 -553E-02 
1.311E-03 
1 -553E-02 
1 -401E-04 
1 -311E-03 
2.185E+05 
4.118E-02 
5.007E-02 
3.363E-02 
4.B69E-04 
9.927E+01 
1.985E+02 
1.010E+02 
2.372E-02 
1.416E+02 

Current Act 
(MegaBq) ------------- 
3.595E-03 
1.244E-02 
3.595E-03 
5.073E-03 
7.271~+'05 
4.127E-01 
4.207E-01 
6.035E-01 
7.791E+00 
3.775E-01 
4.622E-01 
3.953E-01 
4.279E-01 
2.383E-01 
1.235E+01 
2.059E -02 
2.383E-01 
4.852E - 02 
2.059E-02 
4.852E-02 
6.115€+01 
2.059E - 02 
4.129E-01 
2.383E-01 
4.472E+OO 
4.852E-02 
5.746E-01 
4.852E-02 
2.123E+02 
4.249E+00 
5.720E+01 
1.972E+02 
7.052E-01 
1.889E+00 
5.746E-01 
4.852E-02 
5.746E-01 
5.184E-03 
4.852E-02 
8.084E+06 
1.524E+00 
1.852E+OO 
1.244E+00 
1.802E-02 
3.673E+03 
7.346E+03 
3.738E+03 
8.77SE-01 
5.238E+03 

Licensee - - - - - - - - - - - - - - - - - -  
Burton, David 
Burton, David 
P r t o n ,  David 
Burton, David 
Burton, David 
Fishbein, Ui l l i a m  
Burton, David 
Burton, David 
Rodriguez, Ana 
Gordon, Richard 
Grace, James 
Matyas, Gary 
Pearce, Frederick 
Rodriguez, Ana 
Hess, John 
Burton, David 
Rodriguez , Ana 
Burton, David 
Burton, David 
Burton, David 
Rodriguez, Ana 
Burton, David 
Rodriguez, Ana 
Rodriguez, Ana 
Rodriguez , Ana 
Burton, David 
Rodriguez, Ana 
Burton, David 
Rodriguez, Ana 
Rodriguez, Ana - .  
Rodriguez, Ana 
Rodriguez, Ana 
Burton, David 
Rodriguez, Ana 
Rodriguez, Ana 
Burton, David 
Rodriguez, Ana 
Burton, David 
Burton, David 
G r i f  fee, Tanya 
Rodriguez, Ana 
Rodriguez, Ana 
Burton, David 
Rodriguez, Ana 
Goldsmith, B r ian  
Goldsmith, Br ian 
Goldsmith, B r ian  
Burton, David 
Goldsmith, B r ian  

Locat ion Last Leak 
Test Date - - - - - - -  - - _ _ - _ - - - - _ _ - - -  -.__------ - ---?c . . . 

Last Inv 
Test Date - - - - - - - - - -  

10/02/1997 
10/02/1997 
10/02/1997 
10/02/1997 
01/14/1997 
10/02/1997 
10/02/1997 
10/02/1997 
01/15/1997 
10/02/1997 
10/15/1997 
10/02/1997 
10/06/1997 
10/03/1997 
10/16/1997 
10/03/1997 
10/03/1997 
10/03/ 1997 
10/03/1997 
10/03/1997 
10/03/1997 
10/03/1997 
10/03/1997 
10/03/1997 
10/03/1997 
10/03/1997 
10/03/1997 
10/03/1997 
07/08/1997 
10/03/1997 
10/03/1997 
10/03/1997 
10/03/1997 
07/08/1997 

' 10/03/1997 
10/03/1997 
10/03/1997 
10/06/1997 
10/03/1997 
10/02/1997 
10/03/ 1997. 
10/03/1997 
10/03/ 1997 
10/03/1997 
10/02/1997 
10/02/1997 
10/02/1997 
10/03/1997 
10/02/1997 

Signoff  . . . . . . . . . . . . . . . . . . . . . . . . .  



Page 2 CEAMMP Report 
Sealed Sources L i s t i ng  by Radionuclide (F352) 

JAN 22 1998 11:10:00 

Sealed 
Source Key - - - - - - - - - - - - -  
SS137-CS-61 
SS137-CS-60 
ss137-CS-59 
SS137-CS-56 
SS137-CS-29 
SS137-CS-57 
SS137-CS-58 
SS137-CS-43 
SS137-CS-16 
SS137-CS-2 
'"'17-CS-32 

7-CS-39 
5- 157-CS-40 
SS137-CS-42 
SS137-CS-9 
SS152-EU-4 
SS152-EU-5 
SS152-EU-1 
SS152-ELI-3 
SS152-EU-2 
jS3-H-1 
jSl29-1-25 
35129- 1-30 
jS129- 1-36 
jS63-Ni-43 
iS63-NI-44 
jS239-PU- 1 
3S226-RA-59 
jS226-RA-86 
SS226-RA-61 
jS226-RA-75 
jS226-RA-76 
- -'6-RA-84 

6-RA-72 
js~26-RA-87 
jS226-RA-Dl0 
jS226-RA-94 
jS226-RA-81 
jS226-RA-6 
25226-RA-92 
jS226-RA-91 
jS226-RA-79 
S90-SR-3 
390-SR-2 
SS90-SR-13 
SS9O-SR-11 

Radio- 
nucl ide - -------  
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs- 137 
Cs-137 
Cs- 137 
Cs-137 
Eu-152 
Eu-152 
Eu- 152 
Eu- 152 
Eu-152 
11-3 
1-129 
1-129 
1-129 
N i -63 
Ni-63 
Pu-239 
Ra-226 
Ra-226 
Ra-226 
Re-226 
Re-226 
Ra-226 
Re-226 
Re-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Sr-90 
Sr-90 
Sr-90 
Sr-90 

35 Records Processed 

Current Act 
(mCi - - - - - - - - - - - - -  
2.359E-02 
8.643E-02 
2.639E-02 
1.823E+06 " 
2.248E-02 
2.288E+02 ' 
1.740E-02 
2.470E-02 
8.119E+01 - 
4.266E+04 - 
1.504E-01 
2.438E-02 
2.439E-02 
2.468E-02 
2.012E+06 - 
1.658E-02 
1 -865E-02 
1.295E-02 
1.306E-02 
1 -317E-02 
7.766E+01 
2.100E-04 
1.330E-04 
1.200E-03 
1.417E+01 
.1.409E+01 
1.419E-03 
9.948E-03 
9.956E-03 
9.940E-03 
1.182E-03 
9.944E-03 
9.956E-03 
9.934E-03 
9.956E-03 
9.939E-03 
9.936E-03 
9.955E-03 
9.927E+00 
9.957E-03 
9.961E-03 
9.945E-03 
2.497E+01 
9.636E+00 
8.712E+01 
5.859E+00 

Current Act 
(MegaBq) - - - - - - - - - - - - -  
8.728E-01 
3.198E+00 
9.764E-01 
6.744E+07 
8.317E-01 
8.466E+03 
6.439E-01 
9.140E-01 
3.004E+03 
1.578E+06 
5.565E+00 
9.q22E-01 
9.025E-01 
9.132E-01 
7.445E+07 
6.134E-01 
6.899E-01 
4.793E-01 
4.833E-01 
4.873E-01 
2.873E+03 
7.770E-03 
4.921E-03 
4.440E-02 
5.243E+02 
5.213E+02 
5.252E-02 
3.681E-01 
3.684E-01 
3.678E-01 
4.372E-02 
3.679E-01 
3.684E-01 
3.675E-01 
3.684E-01 
3.678E-01 
3.676E-01 
3.683E-01 
3.673E+02 
3.684E-01 
3.686E-01 
3.680E-01 
9.239E+O2 
3.565E+02 
3.223E+03 
2.168E+02 

Locat ion 
Licensee ..--.- . . . . . . . . . . . . . . . . . . . . . . . . . .  . -----.-.------- 
Taubenberger, Jef fery 
Hess, John i 
Burton, David \ I 

I 
Shields, Mark i I 
Burton, David 
Goldsmith, Br ian 
Gist, Irene 
Yourick, Debra 
Goldsmith, Br ian 
Burton, David 
Rodriguez, Ana 
Anderson, Sal l y  
Michael, Nelson 
Burton, David 
G r i f  fee, Tanya 
Abdelrahim, Maged 
Tutt le, R. 
Tutt le, R. 
Abdelrahim, Haged 
Tutt le, R. 
Burton, David 
Burton, David 
Burton, David 
Burton, David 
Burton, David 
Kalasinsky, Victor 
Burton, David 
Chiang, Peter 
Burton, David 
Mayorga, Maria 
Burton, David 
Saviolakis, George 
Nelson, Lee 
Tai, Yuan-Heng 
Jet t ,  Mart i  
Burton, David 

I 

Burton, David i 
Lo, Shyh-Ching 1 
Goldsmith, Br ian : 
Burton, David i 
Burton, David 
Ray, Prabhati 
Goldsmith, Br ian I 

Goldsmith, Brian 
Burton, David , 
Goldsmith, Br ian 

- ---.---"A- 

/ 

Last Leak 
Test Date -----.---- 

07/08/1997 

07/08/ 1997 

07/08/1997 
08/30/1994 
10/03/1997 

07/10/1997 

01/14/1997 
07/02/1997 

10/06/1997 

07/08/ 1997 
07/11/1997 
08/30/1994 
07/08/1997 

Last Inv 
Test Date - - - - - - - - - -  

10/02/1997 
10/16/1997 
10/03/1997 
10/06/1997 
10/03/1997 
10/02/1997 
10/02/1997 
10/02/1997 
10/02/ 1997 
10/03/1997 
07/08/1997 10/02/1997 

10/03/1997 
10/02/1997 
10/02/1997 
10/06/1997 
10/06/1997 
10/06/1997 
10/06/1997 
10/06/1997 
10/03/1997 
10/02/1997 
10/02/1997 
10/03/1997 
10/03/1997 
10/02/1997 
10/02/1997 
10/02/1997 
10/03/1997 
10/03/1997 
10/02/1997 
10/02/1997 
10/02/1997 
10/02/1997 
10/14/1997 
10/03/1997 
10/03/1997 
10/02/1997 
04/12/1994 
10/03/1997 
10/03/1997 
10/15/1997 
10/02/1997 
10/02/1997 
10/03/1997 
10/02/1997 

S i gnof f . . . . . . . . . . . . . . . . . . . . . . . . .  



TOTAL ISOTOPE INVENTORY FOR WALTER REED ARMY MEDICAL CENTER 
AS OF 29 JANUARY 1998 (INCLUDES RADIOACTIVE WASTE) 

ISOTOPE ON HAND LICENSE LIMIT PERCENT OF 
ACTIVITY (mCi) -- --- . LICENSE LIMIT 

TOTALS I 1. 4.95 11 

133Xe 

Atomic No 1-83 

105.9 

58.0876 
--- 

2,000 

26,000 
. -' 

5.30 

0.22 



TOTAL ISOTOPE INVENTORY FOR WALTER REED ARMY MEDICAL CENTER ) AS OF 29 JANUARY 1998 FOR ISOTOPES WITH ATOMIC NO. 3-83 

ISOTOPE 

1338a 

"ST 

'OITI 

2 0 4 ~ 1  

SUM OF ATOMIC 

ON HAND 
ACTIVITY (rnCi) 

0.2827 

0.0000 

35.76 

O.OOOO 

0.8629 

58.0876 

LICENSE' LIMIT' 
(mCi) 

400 

PERCENT OF 
LICENSE LIMIT 

0.07 

400 

400 

400 - - .  

0.00 

8.94 

4.00 

5 



DEPARTMENT OF THE ARMY 
WALTER REED ARMY MEDICAL CENTER 
WALTER REED HEALTH CARE SYSTEM 

WASHINGTON, DC 20307-5001 

REPLY TO 
ATENTION OF 

MCHL-HP (340b) 29 January 1999 

MEMORANDUM THRU Director, Walter Reed Army Institute of Research ( W W R )  
Chief, Division of Military Casualties Research, WRAIR 

FOR LTC Thomas Reid, Chief, Hematology, WRAIR 
C'* 

^-- 
t. 

? - * .  - SUBJECT: Suspension of Privilegegto -. Use Radioactive Material - 
Radioactive Material ~uthorizatiod 1 

e===-" 

F -- - 
1. On 28 January 1999, ,a co-investigator on your Radioactive Material . 
Authorization  umber! attempted to krn-in a bag of radioactive waste to health physics in - k 

room' W R .  *fie &or was secured wheg -- - arrived; $$.health pby&,cs technologist 
left to get d e  key. When he returned with the key he noticed that 

-3 
had placed the 

bag on the floor. After checking the bag into the radioactive wasi~system, he monitored the spot 
on the floor where the bag had been and found the floor contaminated. The floor was 
decontaminated so that no removable contamination was present. Mr. Burton, who helped in this 
effort, returned to the Health Physics Office and I was briefed on the situation. I directed Mr. 
Bumn and CPT Morton of this office to return an-d,vea closely monitor the route from room .- . 

;the lab where the waste originated, to room' 
-u -.' 

to ensure there was no further _, ,* - 4 

contamination. I also directed that the technologist-be monitored, v e l l  -- as the ~ ~ r n l  L- No 
further contamination was found between roo;.- and room' 

f -  - -  .was still in 
-4- 

I hab. Contamination was found on the bottom 04 )shoes. The shok~were decontaminated. 
Significant contamination was very easily detected onthe floor in front of the radioactive waste 
container and in the laboratory hood inf ab. The area was marked off and CPT Morton 
indicated health physics personnel woum eturn early on 29 January 1999 to continue 

fl 
+ 

I 
decontamination. On 29 January 1999, discussion of the incident by CPT Morton wifiB , - 

continued. , finally stated that on 26 January 1999 ,had startkd'an 
- 4  

experimentwith 1.6 &i of 32P. used the centrifige immediately outside the posted lab. 
u --.i C. - 

The 1.6 mCi had been divided among 8 vials; 4 of the vials cracked in the centrifuge.r 
terminated the experiment and cleaned up the contamination and monitored the area finding no 
contamination. CPT Morton monitored the inside of the centrifuge and found significant 
contamination. @e ~n t r i fuge  has been sealed shut with tape and has been~oved  - back into the 
posted lab room! -- _ Note: this centrifuge had previously been located i u l a b  and had been 
authorized for use with radioactive materials. However, the centrifuge had been monitored for 
contamifcnr&ion, cleared, deposted for use of radioactive materials, and moved into the hallway 
outside'' lab. After clearance and relocation, the use of this centrifuge for radioactive 
materialswas not authorized. 

/ 

l~forrnation in tM record was deleted 

I 



MCHL-HP .".- --.-< 
SUBJECT: Suspension of Privileges ?-i to -.-. Use Radioactive Material 
Radioactive Material ~uthorization ' ' 

'a - 4  

2. I was updated on the situation about 1000 and paged LTC Reid, the Principal Investigator for --..: 
the authorization. We agreed to meet and further discuss the incident with' I left 
the health physics office to inspect the site myself. We stopped by the WRAIR Safety 0 b c e  to 
brief Tanya Griffea, the W I R  Radiation Safety Officer. Ms. Griffea was not in, but Mr. Burt 
Mueck, the WRAIR Safety Office!-was,He Notified COL Crumrine, Director, WRAIR of the 
incident. COL Crurnrine met us at yhere we discussed the incident. COL McQueen, 
Chief, Division of Military ~ a s u a l ~ ~ e i ~ h r c h ,  and LTC Reid, the Principal Investigator, an[ . 

also present. I indicated my serious concerns about the incident. First, the - 

researcher terminated an experiment with 1.6 mCi, and although the amount spilled was less than 
1 mCi, notification of health physics should have been a priority. Second, the researcher used a 
centrihge in an area not authorized for use of radioactive materials. Third, although records 
indicated a survey was done of the work area, it was inadequate; the contamination was wide 
spread, and easily detected in the hood, on the floor in front of the radioactive waste container, 
and in the centrifuge. Fourth, any should monitor their 
hands and f e 9  very closely afier completion of the should have $esn able - - 
to de tecsaf  shoes were contaminated. ms, I stated t; '. - 
- tha privileges to use radioactive materials were immediately suspended.' A 
completz&ve&~at~on of the incident would be presented to the WRAMC Radiation Control 
Committee (RCC) on 24 February 1 999. I stated that we would coordinate for the Occupational 
Health Clinic to see( > provi* a sample for bioassay to verify that there was no internal 
uptpke from this incident,,Alsoc dsimeters would be collected and sent in for determination 
of any external exposure. :has been seen by Occupation Health Clinic personnel 

- ._I* 
and a bioassay sample taken. 

3. In summary the following actions have been directed and are on-going: 
y a - ,  

-I"..* 

a. -privileges to use radioactive material have been suspended by myself, the 
WRAMC ~adiation-f'rotection Officer. 

< 
b.c whole body dosimeter and ring dosimeter will be sent to the Anny processing facility 

to determine any external exposure. A spot urine bioassay sample has been obtained through the 
Occupational Health Clinic, and will undergo laboratory analysis to determine if there was any 
internal uptake. 

c. A full report of this incident wiIl be presented to the WRAMC RCC. The RCC members 
will review the actions taken and may recommend further courses of action. 

d. Health Physics personnel will support in further decontamination efforts of all affected 
areas. 



MCHL-HP %y'7 
SUBJECT: Suspension of privileges to Use Radioactive Material ' 
~adioactive Material Authorization ":' 

e. The Health Physics Office personnel will review lessons learned from this incident and 
will provide infomation to all users of radioactive materials through training sessions and 
distribution of information through the Health Physics Newsletter. 

COL, MS 
Radiation Protection Officer 

CF: 
DCCS, WRAMC (Chairman, RCC) 
Chief, Preventive Medicine, W C  

_ W O ,  WRAIR - 
3WRAIR 

- .%-- -- A 



. k. 

MCHL-HP 5 February 1999 

MEMORANDUM FOR Chairman, Radiation Control Committee 
'. 4 

SUBJECT :----,Decontamination of ~oom] \and the Floor Outside 
Room - *% 

-_" "- - 

1. On 28 January 1999 contamination with radikacfive materials 
.- was,discovered in the hallway outside of Room ,and in Room 
I The details of the circumstances surrouhd~6g this 
'-2 contamination are described in Memorandum, ~ealth' Physics 
Office, MCHL-HP, 29 January 1999, Subject, Suspension oz- 
Privileges to Use Radioactive Material,- ? 
Radioactive Material Authorization, ,.- .. -f 

*- . . --- 
\ 

3 .  On 1 February 1999, extensive efforts were initiated to 
remove the fixekcon-Famination from the affected areas. The 
area outside of;- was resurveyed in the morning on 1 
February. Initlael Fadings in the contaminated area using a 
Ludlum-3 survey meter were about 1000 counts per minute (cpm) of 
fixed contamination. The area was repeatedly cleaned with a 
decontaminating solution and scrubbed with steel wool. After 
these cleaning% anyactivity of 400 cpm was measured. Since the 

1- 
area outside off is an unrestricted area, reducing the 
activity to backg?oed levels was a priority. To reduce the 
activity below 400 cpm, the Depar,tment of Public Works (DPW) was 
cohtacted to assist in the decontamination effort. DPW 
personnel used a circular hammer to shave the top layer of 
concrete off of the floor. All of the shavings and dust were 
collected using a vacuum cleaner posted for use with, radioactive 
materials. After the area was again cleaned and decontaminated, 
the activity in the affected area was less than 100 cpm and 
indistinguishable from background radiation levels. Wet swipes 
also indicated that no removable contamination remained in the 
area. DPW patched the concrete in the afternoon. 

4 .  Decontamin-atian efforts were also undertaken in the affected 
are= of ~ o o m '  ,- - </ -- ' 

A survey was conducted outside of Room 
the area where the centrifuge was used with radioactive 

matgials. No contamination above background levels could be 
detected. Contaminated equipment in the laboratory was cleaned 
until readings were below 200 cpm. Contaminated equipment that 
could not be cleaned was taken to Building 516, the Health 
Physics low-level radioactive waste storage and processing 
facility, and held for decay. This equipment included the 
centrifuge in which the test tubes broke, severa'l test tube 



MCHL-HP -=-. 

SUBJECT :, Decontamination of Room ' I ; and  t h e  F loor  Outs ide  
i 

Room - 1 - 
s t a n d s ,  a n  ice  bucket ,  and o t h e r  i t ems  t h a t  would be  very  
d i f f i c u l t  t o  decontaminate .  These i t ems  w i l l  be s t o r e d  i n  
Bu i ld ing  516 f o r  t e n  3 2 ~  h a l f - l i v e s ,  approximately  s i x  months, 
and t h e n  r e t u r n e d  t o  LTC- . Reid, -- P r i n c i p a l  User, Radioac t ive  
M a t e r i a l  A u t h o r i z a t i o n  . The e n t i r e  fume hood was surveyed 
and a f f e c t e d  a r e a s  were-Zlerontaminated u n t i l  r ead ings  below 200 
cprn were ach ieved .  

5. An e x t e n s i v e  e f f o r t  was undertaken t o  decontaminate  t h e  
f l o o r  of Room . A c t i v i t y  on t h e  t i l e s  near  t h e  r a d i o a c t i v e  
was te  c o n t a i n e r  messured 2000 cprn of f i x e d  contaminat ion.  These 
t i l e s  were removed. The conc re t e  under t h e  t i l e s  measured 
100,000 cpm. This  a r e a  w a s  r epea t ed ly  c leaned  wi th  s t e e l  wool 
and c l e a n i n g  s o l u t i o n  u n t i l  read ings  o f  40,000 cprn were 
ach ieved .  Fu r the r  c l e a n i n g  d i d  not  remove any of  t h i s  remaining 
con tamina t ion .  DPW was a g a i n  c a l l e d  t o  c h i p  t h e  c o n c r e t e  from 
t h e  a f f e c t e d  a r e a .  A f t e r  about a  q u a r t e r  of  an i n c h  o f  c o n c r e t e  
had been removed, t h e  a r e a  was c leaned  and monitored.  An 
exposure  r a t e  of 10,000 cprn was s t i l l  e a s i l y  d e t e c t a b l e .  
Chipping more c o n c r e t e  from t h e  a f f e c t e d  a r e a  d i d  n o t  reduce 
t h i s  a c t i v i t y .  Seve ra l  sma l l  c racks  were observed i n  t h e  f l o o r .  
I t  i s  l i k e l y  t h a t  t h e  a r e a s  between t h e  c racks  were contaminated 
and t h a t  shav ing  more c o n c r e t e  from t h e  f l o o r  would n o t  remove 
t h e  contamina t ion .  Wet swipes confirmed t h a t  t h e r e  was no 
r e h a i n i n 9  removable contaminat ion.  Analys i s  of t h e  conc re t e  
shav ings  s t r i p p e d  from t h e  f l o o r  confirmed thatzi the contaminant f - 
was 3 2 ~ .  Surveys  o f  t h e  c e i l i n g  below Room, (Lconfirmed t h a t  
t h e  r a d i o a c t i v e  m a t e r i a l s  had not  l eaked  th200ughAthe f l o o r  t o  
t h e  room below. The c o n c r e t e  was patched by DPW on 4 February,  
and t h e  t i l e s  were r ep l aced .  A subsequent survey confirmed t h a t  
l e s s  t h a n  200 cprn could be  de t ec t ed  on t h e  s u r f a c e  of  t h e  
pa tched  f l o o r .  T h e  remaining f i x e d  contaminat ion under  t h e  
c o n c r e t e  p a t c h  w i l l  be f u l l y  decayed i n  s i x  months. 

6 .  F u r t h e r  su rveys  r e v e a l e d  many o t h e r  f l o o r  t i l e s  which had 
f i x e d  contamina t ion  a t  l e v e l s  above 200 cpm. F loor  t i l e s  which 
measured more than  200 cprn were removed and taken t o  Bui ld ing  
516. I n  s e v e r a l  a r e a s  t h e  r a d i o a c t i v e  m a t e r i a l s  l eaked  through 
t h e  seams i n  t h e  f l o o r  t i l e s  and contaminated t h e  conc re t e .  A l l  
of t h e s e  a r e a s  were decontaminated u n t i l  read ings  o f  less t h a n  
200 cprn were achieved,  and t h e  a f f e c t e d  a r e a s  w e r e  r e l e a s e d  t o  
LTC Reid. 



MCHL-HP . ' - 4  

SUBJECT: --,Decontamination of Room 'and the Floor Outside 
Room - -. 

i ---- 
3 -- 

7. On 2 February, CPT Arthur Morton and I briefed COL Crumrine, 
Director, WRAIR, COL Jarbo, Deputy Director, WRAIR, COL McQueen, 
Chief, Division of Military Casualty Research, and Ms. Tanya 
Grif fea,. Radiation Safety Officer, WRAIR, on the decontamination 
effort. COL Crumrine suggested having an information briefing 
for WRAIR personnel to discuss the lessons learned from this 
incident. Health Physics Office personnel will be available to 
participate in this briefing at the request of the WRAIR staff. 

8 .  In summary, the following actions have been taken or are on- 
going: 

a. All unrestricted areas affected by this incident have 
been decontaminated so that radiation levels are 
indistinguishable from background levels. 

b. All restricted areas affected by this incident have been 
decontaminated so that radiation levels are below 200 cpm. 

c. All contaminated equipment that could not be easily 
decontaminated is being held by Health Physics for decay and 
will be returned to LTC Reid in six months. 

d. An information briefing will be scheduled for WRAIR 
personnel to discuss lessons learned from this incident. 

9. Questions concerning the decontamination efforts or the 
briefing for WRAIR personnel can be directed to me at 356-0064. 

Health Physics Office 

CF: 
Director, WRAIR 
Deputy Director, WRAIR 
Chief, Division of Military Casualties Research, WRAIR 
RPO, WRAMC 
RPO, WRAIR 
Chief, Preventive Medicine, WRAMC , 
LTC Thomas Reid, Chief, Hematology, WRAIR 



[--=TI 
4:. WRAMC 1998 Annual 

Radiation Safety Review 

HEALTH PHYSICS OFFICE 

- 

A 

Health Physics Office 

+ Ensure that all operations conducted with ionizing 
and non-ionizing radiation sources are safe and 
meet all Federal and Army Regulations and 
Policies. 

+ Ensure that all radiation doses to radiation 
workers, members of the general public, and 
patients are as low as is reasonably achievable 
(ALARA) and the releases of radioactive material 
to the environment are minimized. 

Inforrqtion in this record was deleted 
in aW&ma wsth* hsedon of information 



RAMT 
+ The responsibility for the RAMT mission as 

outlined in AR 40- 13 states that the Commanding 
General, Walter Reed Medical Center establishes 
the RAMT with primary responsibility throughout 
the continental U.S. 

+ The mission of the RAMT is to assist and furnish 
radiological health hazard guidance to the on- 
scene commander or other responsible person at a 
radiological accident site, and the installation 
medical authority. 

MISSION 
Health Physics Office 

+ Provide radiation protection and medical physics 
support to WRHCS, WRAIR and AFIP 

+ Act as the executive agent for the WRAMC NRC 
licenses and DARA 

+ Provide a Radiological Advisory Medical Team 

+ Provide regional support to the NARMC 

I 



Authorization for Radioactive Material Use 

Use of radioisotopes at WRAMC is 
authorized under: 

Nuclear Regulatory Commission (NRC) License # 08-01 738-02; 
Broadscope Type A License for Medical Human and Non-Human 
Use (expiration 30 June 2004) 

Nuclear Regulatory Commission (NRC) License # 08-01 738-03; 
Self-shielded Irradiators (expiration 30 November 200 1) 

Department of the Army Radioactive Material Authorization 
(DARA) # 08-01-97 (expiration 30 June 2002) 

L 

.& Health Physics Office 
- 9  k,. -;.3 Organizational Structure 
->a?- 

Ib 

(SPC Mlllar 
91SN4 

PFC Hardlng 

PlSN4 

PFC Hren Ms Williams on Leave until Mar 99 
93SN4 SPC Kemper PCS to USUHS 28 Feb 99 

CPL Hiett to Officer Basic Course Mar 99? 

SPC Blngham 
91 P 



r 

1998 Dosimetry Program Review 

Total Dosimeters Processed 10,668 - 

Whole Body Dosimeters 5,3 1 1 

HeadNeck Dosimeters 1,975 

Extremity Dosimeters 3,331 

Fetal Dosimeters 5 1 

Bioassay Measurements 223. 

Results are extrapolations of data for the first three quarters of CY 1998 



Whole Body 

Head/Neck 

Extremity 

Level I Level I1 

1998 ALARA Review 

1998 Fetal Monitoring 

Monitored 11 

Receiving > 0 rnrem 1 

Receiving 0 mrem 10 . 

Average Dose 19 rnrem 

Dose Range NA 

Average dose includes all doses > 0 mrem and results based on 
extrapolation of data from first three quarters of CY 1998 



1998 Total Effective Dose Equivalent (TEDE) Monitoring 

' Monitored 516 

Receiving > 0 rnrem 128 (25%) 

Receiving 0 mrem 388 (75%) 

Average Dose 46 rnrem 

Dose Range 1-601 

Average dose includes all doses > 0 mrem and results based on 
extrapolation of data from first three quarters of CY 1998 

L 

1998 TEDE Doses 
400 

350 N=516  ' 

2 300 

250 

3 
h 200 
0 
k 

150 

' I 0 0  z 
50 

0 
0 1-50 51-100 101-150 151-200 201-250 251-300 w300 

DOSE (mrem) 

Average TEDE dose = 46 mrem and results are based on extrapolation 
of data from first three quarters of CY 1998 



94-98 TEDE Dose Comparison 
140  

Year Avg Dose N - - 
1 2 0  

ul 
1994 39 188 

b l o o  
1995 44 19 1 g 80 

L 
1996 4 8 162 

60 
w 1997 52 17 1 
D 

, 5 4 0  

20 

0 
1-25 26-50 51-75 76-100 101-125 >I25 

0 1 9 9 4  P I 9 9 5  = I 9 9 8  0 1 9 9 7  .I998 

Dose (mrem) . 

1998 results based on extrapolation of data from first three quarters of ~ ~ 1 9 9 8  

1998 Lens of Eye Monitoring 

Monitored 516 

Receiving > 0 mrem 161 (31%) 

Receiving 0 mrem 355 (69%) 

Average Dose 

Dose Range 

102 mrem 

4-33 16 mrem 

Average dose includes all doses > 0 mrem. Number monitored and average 
dose are based on extrapolation of data from first three quarters of CY 1998 



1998 Lens of Eye Doses 

400- 
3 5 5  N = 516 

1 3 6  

2 3 I 

0 1-200 201-400 401-600 601-800 801-1000 >lo00 

Dose (mrem) 
Average head and neck dose = 102 mrem and results are based on extrapolation 

of data from first three quarters of CY 1998 

94-98 Lens of Eye Dose Comparison 
100 

9 0 Year Avg Dose N - 
"Y 

E D  1994 172 9 1 
% 7 0  

% 6 0  
1995 130 96 

p 50 1996 160 74 
4 0  

% 
30 

1997 122 92 

5 20 1998 102 16 1 
10 

0 
1-200 201-400 401-600 601-800 801-1000 z-1000 

a 199, 11995 mi996 L 1997 ~ 1 9 9 8  

Dose (mrem) 

1998 results based on extrapolation of data from first three quarters of CY 1998 



1998 Skin Radiation Doses 

4 0 0  

3 5 0  
N = 516 

3 0 0  
L. a 
$ 2 5 0  

3 2 0 0  
L t  

0 
& 1 5 0  
D 5 1 0 0  

5 0  

0  
0 1.200 201-400 401.600 601-800 801-1000 zlO00 

Dose (mrem) 

Average extremity dose = 102 mrem and results are based on 
extrapolation of data from first three quarters of CY 1998 

> 

1998 Extremity Monitoring 
Monitored 328 

Receiving > 0 mrem 82 (25%) 

Receiving 0 mrem 246 (75%) 

Average Dose 319 mrem 

Dose Range 12-3876 mrem 

Average dose includes all doses > 0 mrem. Number monitored and average 
dose are based on extrapolation of data from first three quarters of CY 1998 

- 



1998 Extremity Radiation Doses 

Dose (rnrern) 

Average extremity dose = 3 19 mrem and results are based on 
extrapolation of data tiom first three quarters of CY 1998 

94-98 Extremity Dose Comparison 
180 - Year Avg Dose N - 
1 6 0  

V) 

1994 306 145 
5 140  

% 1 2 0  
1995 304 119 

s t o o  
k 

1996 231 207 

0 8 0  
L. 1997 37 1 103 
$ 6 0  

4 0  z 
2 0  

0  
1-25 26-50 51-75 76-100 101-125 ~ 1 2 5  

1 0 1 9 9 4  1 1 9 9 5  m i g g s  m i 9 9 7  m i 9 9 a 1  

Dose (mrem) 

1998 results based on extrapolation of data from first three quarters of CY 1998 



1998 Bioassay Annual Review 

ThyroidKJrine Bioassay 
Total Bioassay Measurements 182 

Routine Thyroid < 1 mrem (CEDE) 109 
Post-therapy Thyroid < 1 mrem (CEDE) 5 8 
Urine < 1 mrem (CEDE) 8 
Routine Thyroid > 1 mrem (CEDE) 3 

Post-therapy Thyroid > 1 mrem (CEDE) 4 

1998 Bioassay Annual Review 

Dose (mrem) 
ORGAN HIGHEST TOTAL AVERAGE RANGE 
Gonads .032 .079 .O 1 1 .0029 - .032 
Breast .10 .254 .036 .015 - -10 
Lung .80 1.959 .280 .019 - .SO 

Marrow .08 .I961 .028 .0071 - .079 
Surface .07 .I788 .025 .0068 - .072 
Thyroid 370 856 122.24 7.7 - 370 
Remain .10 .2453 .035 .0053 - .10 
Effect 11 27.54 3.93 1.04 - 11 



1998 Operational Review 

+ X-Ray Surveys 150 

+ Room Surveys 2279 

+ Air Sample Surveys 179 

+ Therapies Supported 51 

+ Equipment Surveys 45 

+ Laboratory Samples Processed 29,9 18 

+ Meters Calibrated 327 

Room Survey Breakdown 
2,279 Total Surveys 

Q uar ter ly  

M o n t h l y  8 % C o m m o n  

W e e k l y  
6 5 %  



1998 Therapy Support 
Iodine Permanent 

Brachytherapy Ablation Implant 

Total 6 27 18 

Average Therapy 65 mgRaeq 163 mCi 280 mCi 
Dose 

Isotope Cs-137/Ir-192 1-131 Pd- 103 

Patients Adjacent NI A 42 NI A 

Patients Exposed NIA 33 N/A 

Range of Dose NIA 0-46 m rad NIA 
Received 

Average Dose NIA 8.5 mrad N/A 



Decommissioning 

W ~ h v s i c s c e  

Forest Glenn Bldg 506* 

Bldg 508 

Rockville Gillette 1st Floor* 

CHPPM 

Forest Glenn Bldg 500 Phase I $75,000 

Bldg 500 Phase 11* $50,000 

* Indicates decommissioning is not complete 

1998 Radiation Safety Training 

Training Type Attendees 

HPO Inservice 61 5 
J 

IPRP 115 

IN' 178 

ALW 345 

TOTAL 1,253 

HPO Inservices include annual and initial training of radiation workers and special topic 
seminars both locally and at remote facilities. 
IPRP: Introductory Principles of Radiation Protection Course taught by HPO staff 
IRP: Initial Radiation Protection Training conducted by Principle Users 
ALW: Annual Laboratory Working Training conducted by Principle Users 



1998 Radioactive Material Control Review 

Sealed Source Inventories 390 

Authorization Amendments 120 

Authorization Audits 86 

Shipments Received 73 1 

Radioactive Waste Shipped (ft3) 135.5 H~ 

1998 Isotope Inventory 

f 

Inventory current as of 22 JAN 99 Page 1 of 2 



1998 Isotope Inventory 

- - 
9DpTc 319.9 23.000 1.39 

1 = r ~  41.98 a.000 a.10 

Atomlc NO 1-83 36.8502 apt% 0.14 - 
TOTALS \ 4.96 - .. 

7 3- -- 

Inventory current as of 22 JAN 99 Page 2 of 2 

- 

- 

1998 Liquid Radioactive Waste 
Activity Regulatory Percent 

I so to~e  Discharged Limit of Limit 

Tritium 252.307 mCi 5000 mCi 5.1 % 

Carbon-14 1.154 mCi 1000 mCi 0.1 % 

all other 27.010 mCi 1000 mCi 2.7 % 

Total activity released to sewer: 280 mCi 

Total waste collected: 2,780 liters 

No limits of 10 CFR 20.2003 were exceeded 



1998 Radioactive Waste 
Shipments 

Type Cubic Feet 

Dry Solid Waste 82.5 

Organic 4.6 

Biological 23 

Liquid Scintillation - 30 

TOTAL 140.1 

Note: Waste is shipped in 7.5 ft3 drums 

1998 Radioactive Waste Disposition 
. . 

Type 
Dry Solid Waste (Shipped) 

Biological Waste (Shipped) 

Biological Waste (Decayed) 1.33 

Dry Solid Lab Waste (Decayed) 135.8 
d 

Organic Waste (Shipped) ..065 

Liquid Scintillation (Shipped) 

TOTAL 399.6 



1998 Decayed 
Radioactive Waste 

aE - Ft3 

Dry Solid (Lab) 192 

Nuclear Medicine & Therapy 376 

Laundry 272 

Needle Boxes - 3 12 

TOTAL 1,152 d 137 - 

Effluent Concentration 

1998 Monitoring Period 

1- 125 u~iicrn'  I- 13 1 udi/cm3 
Location Limit 3E-10 Limit 2E-10 

Building 2 4.9 E-12 9.24 E-1 1 
Rm 7A07 

Building516 2.38E-13 2.99 E-13 



Room Air Concentration 

1998 Monitoring Period 

I-125uCUml I-131uCM 
Location Limit 3E-9 Limit 2E-9 

Building 2 4.24 E-12 8.33 5 1 1  
Rm 7A07 

Bu1lding516 1.31E-13 1.28 E-13 

WRAMC Washington, DC 
Dewitt ACH I Ft Belvoir, VA 

Kimbrough ACC 
Patterson AHC 
Dunham AHC 

McDonald ACH 
Kenner ACH 

Womack AMC 
Ireland ACH 
Walson AFH 

Ft Meade, MD 
Ft Monmouth, NJ 

Carlisle Barracks, PA 
Ft Eustis, VA 
Ft Lee, VA 

Ft Bragg, NC 
Ft Knox, KY 

McGuire AFB. NJ 
TOTAL 

3 systems 
1 System 
1 System 
1 System 
1 System 

3 Systems 
2 System 
1 Svstem . 

21 Svstems 



NRC FORM 8C 
(7-94) 
NRCMD 3.57 

COVER SHEET FOR CORRESPONDENCE 

USE THIS COVER SHEET TO PROTECT ORIGINALS OF 
MULTI-PAGE CORRESPONDENCE 



DEPARTMENT OF THE ARMY 
OFFICE OF THE SURGEON GENERAL 

WASHINGTON, D.C. 20310 

REPLY TO 
ATENTION OF 

DASG- P S P  19 J u l y  1979 

US Nuclear Regulatory Commission 
Division of Fu l l  Cycle and Material  Safety 
License Management Branch 
Washington, DC 20555 

Dear S i r s :  

Inclosed a r e  two copies of app l ica t ion  f o r  renewal of USNRC Liscense 
No. 08-01738-02, f o r  Walter Reed Army Medical Center, Washington, DC. 

Recommend approval. 

Sincerely, 

1 Inc l  
a s  (2cysI Colonel, MSC 

Radiological Hygiene Consultant 

,pe:wvzg ,p 
, ,, , I . :h, 8 
I...' .-" .. .;:,if 
5 ;  .,:, .:$$lr w c ~  
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Department of t h e  Army 
Walter Reed Army Medical Center 
Washington, DC 20012 

INSTRUCTIONS - complete lrems 1 through 26 i f  this * an initialapplication or an applicatron for renewal of  a license. Use supplemental sheets 
where necessary. ltem 26 must be completed on all applications and signed. Retain one copy. Submit original and one copy of entrre 
application to : Director, Office of  Nuclear Materials Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D. C. 
20555. Upon approval of  this application, the applicant will receive a Materials License. An NRC Materials License is issued in accord- 
ance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30, and the Licensee is subject to Title 10, . 
Code of Federal Regulations, Parts 19,20 and 35 and the license fee provision o f  Title 10, Code of Federal Regulat~ons, Part 170. The 
license fee category should be stated in ltem 26 and the appropriate fee enclosed. 

TELEPHONE NO.: AREA  CODE(^^^ ) 576 1100 

Z PERSON TO CONTACT REGARDING THIS APPLICATION 

Approved: 
GAO R0557 

F O R M  NRC-313M 

(8-78) 

l O C F R  35 

1.a. NAME AND MAILING ADDRESS OF APPLICANT (irJStitution, 
firm, clinic, physician, etc.) I NC LUDE ZIP CODE 

1 See a t t ached  Tab l . B  

? 

U.S. NUCLEAR REGULATORY COMMISSION 

APPLICATION FOR MATERIALS LICENSE - MEDICAL 

1.b. STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL 
WILL BE USED (I f  d i f h r e n t  from 1.a.) INCLUDE ZIP CODE 

3. THlS IS AN APPLICATION FOR: (Check appropriate i tem) 

4: INDIVIDUAL USERS (Name individuals, w h o  will use or directly 
,'supervise use o f  radioactive material. CompleTs Supplements A and B 

fo r  each individual. I 
Ind iv idua l s  approved by t h e  ~ a d i a t i o n  ' 

Control  Committee, Walter Reed Army Medi- 
c a l  Center 

LTC Robert M. Q u i l l i n  
Hea l th  Phys ics  Of f i ce r ,  WRAMC 

TELEPHONE NO.: AREA CODE ( 301) 427 5107 

 RADIOACTIVE MATERIAL FOR.MEDICAL USE 
MAXIMUM 

ITEMS POSSESSION 
RADIOACTIVE MATERIAL 

LISTED IN: "X" (In millicuries) 

I 

1-1 
. . 

a NEW LICENSE 
h AMENDMENT TO LICENSE NO. 
c. Ed R E ~ E W A L  O F  LICENSE NO. 08-01738-02 

10 CFR 31.11 FOR IN VITROSTUDIES I ] 
10 CFR 35.100, SCHEDULE A, GROUP I 

10 CFR 35.100,SCHEDULE A, GROUP II 

5. RADIATION SAFETY OFFICER (RSO) (Name o f  person designated 
as radiation safety officer. I f  other than individual user, complete resu- 
me ofitraining and experience as in Supplemenr A.) 

LTC Robert M. Q u i l l i n  
Ref: AR 40-14 and AR 40-37 
The Heal th  Phys ics  Of f i ce r  w i l l  b e  ap- 
p i n t e d  by t h e  Commanding General,  Walter 

eed Army M e b c a  1 CP- 

AS NEEDED! 

AS NEEDED 
I I 

ADDITIONAL ITEMS: LIMITS 

OF HYPERTHYROIDISM 

l 0 C F R  35.100,SCHEDULE A, GROUP Ill 

10 CFR 35.100,SCHEDULE A, GROUP IV 

PHOSPHORUS-32 AS SO UBLE PHOSPHATE 
FOR TREATMENT OF P b LYCYTHEMIA 
VERA, LEUKEMIA AND BONE METASTASES 

PHOSPHORUS32 AS COLLOIDAL CHROMIC 

AS NEEDED 

PHOSPHATE FOR INTRACAVITARY TREAT- 
MENT OF MALIGNANT EFFUSIONS. 

GOLD-198 AS COLLOID FOR \NTRA- 
CAVITARY TREATMENT OF MALIGNANT 
EFFUSIONS. 

10 CFR 35.100,SCHEDUl.E A, GROUP V 

10 CFR 35.100, SCHEDULE A, GROUP VI , 

I See. a t tached  Tab 6. B I I I 

ELEMENT AND MASS NUMBER 

F O R M  NRC-313M 
( G 7 8 )  

6.b. RADIOACTIVE MATERIAL FORUSES NOT LISTED IN  ITEM 6.a. ISealedsources up to 3 mciused for 
calibration and reference standards are authorized under Section 35.14(d), 10  CFR Part 35, and NEED NOT BE LISTED,) 

- 
AS NEEDED 

- 

CHEMICAL 
AND/OR 

PHYSICAL FORM 

IODINE-131 AS IODIDE FOR TREATMENT 
OF THYROID CARCINOMA 

XENON-133ASGASOR GAS INSALINE FOR 
BLOOD FLOW STUDIES AND PULMONARY 
FUNCTION STUDIES. 



F O R M  NRC-313M ( U.S NUCLEAR REGULATORY COMMISSION I 
(8-78) 

10 C F R  35 

Department of t h e  Army 
Walter Reed Army Medical Center  
Washington, DC 20012 

I NSTR UCTlONS - complete ltems 1 through 26  i f  this an initial application or an application for renewal of  a license. Use supplemental sheets 
where necessary. ltem 26 must be completed on all applications and signed. Retain one copy. Submit original and one copy of entire 
application to : Director, Office of Nuclear Materials Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D C. 
20555. Upon approval of this application, the applicant will receive a Materials License. An NRC Materials License is issued in accord- 
ance with thegeneral requiremenkcofitained in Title 10, Code of  Federal Regulations, Part 30, and the Licensee is subject to Title 10, 
Code of Federal Regulations, Pam 19,20 and 35 and the license fee provision of  Title 10, Code of Federal Regulations, Part 170. The 

' 

license fee category should be stated in ltem 26 and the appropriate fee enclosed. 

See a t t a c h e d  Tab 1 . ~  

APPLICATION FOR MATERIALS LICENSE - MEDICAL 

NAME AND MAILING ADDRESS OF APPLICANT (institution, 
firm, clinic, physician, etc.) INCLUDE 21 P CODE 

Approved: 
GAO 130557 

1.b. STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL 
WILL BE USED ( I f  d i f k r e n t  from 1.a) INCLUDE ZIP CODE 

\ 

TELEPHONE NO.: AREA  CODE(^^^ ) 576 l1O0 I 
2 PERSON TO CONTACT REGARDING THIS APPLICATION 

LTC Robert M. Q u i l l i n  
Heal th  Physics  Of f i ce r ,  WRAMC 

TELEPHONE NO.: AREA CODE ( 301) 427 L 

3. T H F  IS AN APPLICATION FOR : (Check appropriate i tem) 

a NEW LICENSE 
h I I A M E N D M E N T  TO LICENSE NO. 
c. LB1 R E N E W A L  OF LICENSE NO. 08-01738-02 - 

: 4 ,  lNDlVlDUALUSERS(Nameindividua1~ w h o w i l l u s e o r d i r e c t l y  
,'supervise use o f  radioactive material. Complete Supplements A and B 

fo r  each individual. I 
Ind iv idua l s  approved by t h e  Radia t ion  
Control  Committee, Walter Reed Army Medi- 
c a l  Center 

5.RADIATIONSAFE~OFFlCER(RSO)(Nameofpersondesignared 
as radiation safety officer. I f  other than indivjdual user. complete resu- 
me of [training and experience as in SupplementA.) 

LTC Robert M. Q u i l l i n  
Ref: AR 40-14 and AR 40-37 
~ h ,  Health Physics officer will be 
p i n t e d  by t h e  Commanding General,  Walter 

eed Armv c m e r  
6.a RADIOACTIVE MATERIAL FOR MEDICAL USE 

MAXIMUM 
ITEMS POSSESSION 

RADIOACTIVE MATERIAL 
LISTED IN: 

10 CFR 31.11 FOR IN VlTROSTUDlES ' 

10 CFR 35.100, SCHEDULE A, GROUP I 

10 CFR 35.100,SCHEDULE A, GROUP II 

10 CFR 35.100, SCHEDULE A, GROUP Ill 

10 CFR 35.100,SCHEDULE A, GROUP IV 

10 CFR 35.100,SCHEDULE A, GROUP V 

10 CFR 35.100, SCHEDULE A, GROUP VI 

MAXIMUM 
POSSESSION 

LIMITS 
(In millicuries) 

-- 

-- 

ADDITIONAL ITEMS: 

6.b. RADIOACTIVE MATERIAL F O R ~ U ~ S  NOT LISTED I N  ITEM 6.a. (Sealedsources up to 3mCiused for 
calibration and reference standards are authorized under Section 35.14(d), 10 C F R  Part 35, and NEED N O T  BE LISTED.) 

GOLD-198 AS COLLOID FOR INTRA- 
CAVITARY TREATMENT OF MALIGNANT 
EFFUSIONS. 

IODINE-131 AS IODIDE FOR TREATMENT 
OF THYROID CARCINOMA 

XENON-133 AS GASOR GAS INSALINE FOR 
BLOOD FLOW STUDIES AND PULMONARY 
FUNCTION STUDIES. 

MARK 
ITEMS 

DESl RED 

"X" (In millicuries) 

- 
AS NEEDED1 - 
AS NEEDED 

- 
AS NEEDED 
- 

AS NEEDED 

ELEMENT AND MASS NUMBER 

See a t t ached  Tab 6.B 

IODINE-131 AS IODIDE FOR TREATMENT 
OF HYPERTHYROIDISM 

F O R M  NRC-313M 
(S-78) 

MAXIMUM NUMBER 
OF MI LLICURIES 
OF EACH FORM 

CHEMICAL 
AND/OR 

PHYSICAL FORM 

'X" 

DESCRIBE PURPOSE OF USE 

~ ~ 6 4 %  

PHOSPHORUS-32 AS SO UBLE PHOSPHATE 
FOR TREATMENT OF PbLYcYTHEMIA 
VERA, LEUKEMIA AND BONE METASTASES 

PHOSPHORUS32 AS COLLOIDAL CHROMIC 
PHOSPHATE FOR INTRACAVITARY TREAT- 
MENT OF MALIGNANT EFFUSIONS. 



24. PERSONNEL MONITORING DEVICES 

EXCHANGE FREQUENCY 

Mnnthl v / n i 1 a r t ~ r l  v 

Monthly 

Monthlv/auart erlv 

25. FOR PRIVATE PRACTICE APPLICANTS ONLY 
a. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATE RIAL 

I I I I RADIATION DETECTION INSTRUMENTS. 

d. OTHER (Specify) 

SUPPLl E R 

Lexington-Bluegrass Army Depot 
Lexin~ton. KY 

R.S. Landauer, Jr. and Co 

Lexington-Bluegrass Army Depot 
Lexington, KY 

TYPE 
(Check appropriate box) 

NAME OF HOSPITAL 

MAILING ADDRESS 

1 CITY I STATE I ZIP CODE 

I 
26. CE RTl F l CATE 

(This item must be completed by applicant) 

I 

a. WHOLE 
BODY 

b. FINGER 

c. WRIST 

b AlTACH A COPY OF THE AGREEMENT LETTER 
SIGNED BY THE HOSPITAL ADMINISTRATOR. 

c. WHEN REQUESTING THERAPY PROCEDURES, 
AlTACH A COPY OF RADIATION SAFETY PRECAU- 
TIONS TO BE TAKEN AND LIST AVAILABLE 

The applicant and any official executing this certificate on behalf of the applicant named in Item l a  certify that this application i s  prepared in 
conformity with Title 10, Code of Federal Regulations, Parts 30 and 35, and that all information contained herein, including any supplements 
attached hereto, is true and correct to the best of our knowledge and belief. 

a. LICENSE FEE REQUIRED 
(See Section 170.3 1, 10 CFR 170) 

x 

X 

x 

FILM 

TLD 

OTH E R (Specify) 

FILM 

TL D 

OTHE R (Specify) 

FILM 

TL D 

OTH E R (Specify) 

(1)  LICENSE FEE CATEGORY: u 

Page 3 

1' (2) TITLE 

Ad j ut ant 
c. DATE 

(2) LICENSE FEE ENCLOSED: $ Exemp t 18 July 1979 I 
FORM NRC-313M (8-78): 



7 

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the following 
statement i s  furnished to individuals who supply information to the Nuclear Regulatory Commission on Form NRC-313M. - 
This information i s  maintained in a system of records designated as NRC-3 and described a t  40 Federal Register 45334 

- (October 1,1975). 

1. AUTHORITY Sections 81 and 161 (b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 21 11 and 2201 (b)). 

2. PRINCIPAL PURPOSE(SI The information i s  evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR 
Parts 30-36 to determine whether the application meets the requirements of the Atomic Energy Act of 1954,as amended, 
and the Commission's regulations, for the issuance of a radioactive material license or amendment thereof. 

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their information 
and use; and (b) t o  provide information to Federal, State, and local health officials and other persons in the event of inci- 
dent or exposure, for their information, investigation, and protection of the public health and safety. The information 
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a 
violation or potential violation of law and in the course of an administrative or judicial proceeding. In addition, this in- 
formation may be transferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for 
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about 
you. A copy of the license issued will routinely be placed in the NRC's Public Document Room. 1717 H Street, N.W., 
Washington, D.C. 

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING 
INFORMATION Disclosure of the requested information i s  voluntary. If the requested information i s  not furnished, 
however, the application for radioactive material license, or amendment thereof, will not be processed. 

5. SYSTEM MANAG.v,(S) AND ADDRESS Director, Division of F'uel Cycle and Material Safety, Office of Nuclear Mate- 
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555. 

- 

FORM NRC-313M 
(8-78) 

Page 4 



ITEM 1 

ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL WILL BE USED 



TAB ITEM 1. B 

(1) Walter Reed Army Medical Center, Washington, D. C.  20012 

(2) Walter Reed Army Medical Center ,  Forest Glen Section and Annex 
S i l v e r  Spring, Maryland 20910 

(3) u.S. Army Medical Research I n s t i t u t e  f o r  Infect ious  Diseases 
Fort  Detrick, Fredrick , Maryland 21701 

C4) Andrew Rader Army C l in i c ,  For t  Myer, Virginia  22211 . 

(5) Walter Reed Army I n s t i t u t e  of  Research Animal Holding F a c i l i t y  
Fort Meade, Maryland 20755 

(6) U.S. Army Medical Laboratory, Walter Reed Army Medical Center 
Department of  Pathology, Fort Meade, Maryland 20755 

(7) U.S. Army I n s t i t u t e  of  Dental Research Fac i l i t y ,  
Fort Meade, Maryland 20755 



ITEM 6 

RADIOACTIVE MATERIAL FOR USES NOT LISTED 

khmatlon in tbis r e a d  was deleted 



\ 

TAB ITEM 6 .  B. 

ELEMENT AND MASS NUMBER CHEMICAL FORM 

Any 

MAX . NO mC i PURPOSE 

A. Any by-product m a t e r i a l  
w i t h  atomic Nos. 3-83 
i n c l u s i v e  

400 each 
exc ep r : 

Medical r e sea rch  and 
development a s  def ined  
i n  Sec t ion  30.4, 
T i t l e  10,  Code of 
Federa l  Regulat ions,  
P a r t  30 and Human Use 
a s  def ined  i n  Sec t ion  
35.3, T i t l e  10, Code 
of Federa l  Regulat ions,  
Pa r t  35. 

Iod ine  131 

Xenon- 133 

Krypton 85 

Gold 198 

Phosphorus 32 

Carbon 14 

I o d i n e  125 

I r i d i u m  192 

Chromium 5 1  

T o t a l  not t o  
exceed 25 
c u r i e s  

B. Hydrogen 3 

C. Cesium137 

D Molybdenum 99 Mo99/Tc 99m 
Generators 

E. Technetium 99m 

F. Cesium 137 

Pertechnate 
4 

5000 I 1  11 

. /-. '\ 
\, Instrument c a l i b r a t i o n  

-V 
_I--. 

check - 
- 
- 

'i 



82, - IT& 6 .B. Continued 

LEMENT A.ND MASS NLMBER 

. Americium 241 

. Polonium 210 

. Cesium 137 

. Cobalt  60 

. Cesium 13% 

. Americium 241 

. Americium 241 

. Iod ine  125 

Iod ine  125 

CUEM1CA.L FORM MAX NO m C i  PURPOSE 

0.1 Research & Develop- 
ment a s  defined i n  

11 1 5  Sec 30.4 (q),  10 CFR 30, , m 

,. "Rules o f  General I 

A p p l i c a b i l i t y  t o  -- 
da+:*A Licensing of Byproduct 

"'h, Material"  

Sealed sources 500 t o t a l  11 11 I 

r"" "1 .-"-- 
i 

In - 
. - 

-yP. instrument ca l ibra-  
t i o n  of instruments . 

t o t a l  Medical research 
..+ 

I 
- 

Any i., +-. Standards and r e f .  
sources 

Sealed source . 400 t o t a l  Medical d iagnosis  
(Norland I n s t  C d ,  
Model 178A591A) 

Sealed source 500 Human U s e  a s  defined - 
(3M Company Brand i n  Sec 35.3, 10  CFR 35 
Seeds) "Human U s e s  of Byproduct 

Mater ia l"  

. Nickel  63 Gas chromatogra- 1000 Medical research 
phy sources 
(Listed below) 

A c t i v i t y  (mCi) S e r i a l  No. Manufacturer & Model 

Hewlett-Packard 2-6195 
11 11 

I1 2-283 7 
11. 1880360520 

Perkin-Elmer 900 



1 % .  
r ,  

LIB ITEM 6 .  B. Continued 

ELEMENT AND MASS NUMBER 

3. Nicke l  6 3  (CONT'D) 

A c t i v i t y  (mCi) 

P. Uranium 

Q. Uranium 

R. Thorium 

CHENICAL FORM 

Gas chrornatogra- 
phy sou rces  
(Listed below) 

S e r i a l  No. 

Uranium dep le t ed  
i n  U-235 

MAX NO m C i  PURPOSE 

1000 Medical r e s e a r c h  

Manufacturer & Model 

Hewlett-Packard 5700A 
11 11 

5 0  Kilograms Teaching, l a b o r a t o r y  
r e s e a r c h  

280 Kilograms Sh ie ld ing  

5 Kilograms Teaching, l a b o r a t o r y  
r e s e a r c h  
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lnfonnatfon in thts recod wrars tDePm 
in accordance withjthe Freedom of In 



WRAMC Regula t ion  1 7  J u l y  1979 
40-34 

E X T R A C T  

15.  RADIATION CONTROL COMMITTEE 

a. Purpose: To formula te  r u l e s  and procedures  necessary  t o  mini- 
mize t h e  hazards  due t o  i o n i z i n g  and non-ionizing r a d i a t i o n ,  and t o  in- 
s u r e  compliance w i t h  r e g u l a t i o n s  and s t a n d a r d s  e s t a b l i s h e d  by Regulatory 
bodies .  S p e c i f i c a l l y ,  t h e  committee w i l l :  (1) Advise t h e  commander, 
WRAMC on r a d i a t i o n  hazards ;  (2 )  Prepare ,  amend, and/or  review r u l e s  and 
r e g u l a t i o n s  p e r t a i n i n g  t o  t h e  r e c e i p t ,  possess ion ,  use ,  s t o r a g e  and t r a n s -  
f e r  of r a d i o a c t i v e  m a t e r i a l s ;  (3) Provide  f o r  t h e  review of and 
a u t h o r i z a t i o n  f o r  a l l  u se s  of r a d i o a c t i v e  m a t e r i a l s ;  (4)  review i n c i -  
d e n t s  i nvo lv ing  t h e  usage of r a d i o a c t i v e  m a t e r i a l  which r e s u l t  i n  over- 
exposure t o  personnel ;  (5) recommend a p p r o p r i a t e  a c t i o n s  t o  be taken  
when t h e r e  i s  f a i l u r e  t o  observe r a d i a t i o n  p r o t e c t i o n  recommendations, r u l e s ,  
and r e g u l a t i o n s .  

HQ WRAMC 

Deputy Commander (Chairperson)  
Chief ,  Department of Medicine (Member) 
Chief ,  Department of Nursing (Member) 
Chief ,  Department of Pathology (Member) 
Chief ,  Department of Radiology (Member) 
Chief ,  Prevent ive  Medicine A c t i v i t y  (Member) 
Chief ,  Radia t ion  Therapy Se rv ice  (Member) 
Chief ,  Nuclear Medicine Se rv i ce  (Member) 
Chief ,  Biomedical Engineering (Member) 
Hea l th  Physics  Of f i ce r  (RPO) (Member) 
C l i n i c a l  Radio logica l  P h y s i c i s t  (Member) 
Senior  Nuclear Pharmacist  (Member) 
A s s i s t a n t  Heal th Phys ics  O f f i c e r  (A l t e rna t e  

RPO) (Recorder) 
D i rec to r ,  D i r e c t o r a t e  of I n d u s t r i a l  Opera- 

t i o n s  (Non-Voting Member) 
Center  Judge Advocate (Non-Vot i n g  Member) 

WRAIR 

Di rec to r ,  WRAIR (Member) 
Rad ia t ion  Sa fe ty  O f f i c e r  (Member) 



WRAMC ~ e g u l a t i o n  
40-34 (Ex t r ac t  - Para 15)  

17 J u l y  1979 

Chairperson, AFIP Radioisotope Committee 
(Member ) 

Radia t ion  P r o t e c t i o n  O f f i c e r  (Member) 

S c i e n t i f i c  Advisor,  USAMRIID (Member) 

b. Frequency: Q u a r t e r l y  

c.  Reports :  Reports  w i l l  be  submit ted t o  t h e  Recorder o£ t h e  
Execut ive  Committee w i t h i n  5 working days fo l lowing  each meeting. 
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Washington, D.C. 20012 

HSWP-QHP 30 Apr i l  1979 
MEMO Number 4 

ORGANIZATION AND FUNCTION 
OF THE 

RADIATION CONTROL COMMITTEE SUBCOMMITTEES 

1. REFERENCES 
\ -. 

a.  T i t l e  10,  Chapter 1, Code of Federal  Regulations, "Energy - U.S. 
Nuclear Regulatory Commission Rules and ~ e g u l a t i o n s " .  

b. WRAMC U S  NRC License 08-01738-02. 

c . WRAMC Regulation 40-34, "Health Care Commit tees". 

2. DISCUSSION 

Reference a .  above s t i p u l a t e s  t h a t  no ind iv idua l  may receive ,  acquire,  
own, possess,  use ,  o r  t r a n s f e r  r ad ioac t ive  mate r i a l s  un less  author ized by 
the Nuclear Regulatory Commission (NRC) v i a  a Speci f ic  NRC License. 
A t  present ,  WRAMC possesses a "Specific NRC License of Broad Scope f o r  *- -- I 
By-Product Material" t h a t  allows WRAMC t o  u t i l i z e  c e r t a i n  types  and quanti-  
t i e s  of r ad ioac t ive  mate r i a l  f o r  t h e  purpose speci f ied  the re in .  One of t h e  . - 

NRC requirements f o r  possession of t h e  cur ren t  l i c e n s e  s t i p u l a t e s  t h a t  WRAMC 
must e s t a b l i s h  a r a d i a t i o n  s a f e t y  committee t h a t  exerc i ses  admin i s t ra t ive  
con t ro l  over t h e  s a f e  use of r ad ioac t ive  mater ia ls .  I n  order  t o  f u l f i l l  
t h i s  requirement, WRAMC has es tab l i shed  the  Radiation Control Committee (RCC) 
with r e s p o n s i b i l i t y  and a u t h o r i t y  f o r  assur ing t h e  s a f e  use of i o n i z i n g  rad- 
i a t i o n  a t  WRAMC and c e r t a i n  tenant  a c t i v i t i e s .  The primary method used by 
the  WRAMC RCC t o  f u l f i l l  i t s  r e s p o n s i b i l i t i e s  f o r  admin i s t ra t ive  supervis ion 
of l i censed  r a d i o a c t i v e  mate r i a l s  i s  v i a  t h e  review process assoc ia ted  with 
WRAMC Radioactive Mater ia l  Authorizat ions appl ica t ions .  RCC s a f e t y  evalua- 
t i o n s  of t h e  proposed uses  of r ad ioac t ive  mater ia l ,  which t a k e  i n t o  considera- 
t i o n  such matters a s  t h e  adequacy of f a c i l i t i e s  and equipment, t r a i n i n g  and 
experience of t h e  use r ,  and t h e  opera t ing o r  handling procedures, a r e  neces- 
sary  in order  f o r  t h e  RCC t o  accomplish i t s  function and mandatory i f  WRAMC 
d e s i r e s  t o  possess a NRC License f o r  r ad ioac t ive  material .  

CONTENTS OF THIS MEMO WERE APPROVED BY TEIE WRAMC RADIATION CONTROL COMMITTEE 
ON 11 APRIL 1979 

I 
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Subcommittee) 

3. SUBCOMMITTEE PURPOSES, FUNCTIONS AND ORGANIZATION 

a. Standing Subcommittees are as follows: 

(1) Subcommittee for Human Use of Ionizing Radiation (Annex A) 

(2) Subcommittee for Non-Human Use of Ionizing Radiation (Annex B) 

(3) Subcommittee for Medical Evaluation of Radiation Workers (Annex C) "- 
b. Special Subcommittees 

Special subcommittees are appointed by the Radiation Control Commit- 
tee as required. 

1 

c. Membership on Subcommittees 

(1) Determined by areas of special competence or training as re- 
quired by purpose for subcommittee. 

( 2 )  Individuals are nominated and approved by the Radiation Control 
Committee at its quarterly meeting. Individuals nominated and-- - 

y - 
approved need not be members of the Radiation Control committee. . 

d. Chairperson of Subcommittee 
\ 

(1 Should be a member of the Radiation Control Cowittee. 

(2) Appointed by the Chairperson, Radiation Control Committee. 

e. Meetings of Subcommittees 

(1) ~ime/Frequency: As required. 

(2) Quorum: Consists of more than 50% of the designated members 
of the subcommittee. 

(3) Voting: All designated members of the subcommittee will vote on- 
issues brought before the subcommittee requiring action. 
Members with a vested interest in a particular issue 
will disqualify themselves from voting on that issue. 

i (4) Reports: At quarterly Radiation Control Committee Meeting. 
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Subcommittee) 

4. RADIATION MATERIAL AUTHORIZATIONS 

The Radioactive Material Authorization Application review process is 
outlined in Annex D. __/ 3 

,/' ,' 

ROBERT M. QUILLIN 
LTC, ' MSC 
Health Physics Officer 

ANNEXES 
A - Subcommittee for Human Use of Ionizing Radiation 
B - Subcommittee for Non-Human Use of Ionizing Radiation 
C - Subcominittee for Medical Evaluation of Radiation Workers 
D - Radioactive'Materials Authorization Review Procedure 
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ANNEX A 

SUBCOMMITTEE FOR THE HUMAN USE OF I O N I Z I N G  RADIATION 

1. PURPOSE 

a. To review proposals / reques ts  f o r  t h e  human use of i o n i z i n g  radia-  
t ion  and t o  recommend approval/disapproval.  

b. To g ive  i n t e r i m  approval/disapproval  on reques t s  f o r  t h e  human use '-- -, 

of ion iz ing  r a d i a t i o n  and make recommendations t o  t h e  RCC. 

c.  To consider ,  make recommendations on, a c t  on a l l  o t h e r  mat te r s  
r e fe r red  t o  i t  by t h e  Radiation Control Committee. 

2. ' MRMBERSHIP. The subcommittee f o r '  Human Use of Ioniz ing Radiation 
s h a l l  c o n s i s t  of a t  l e a s t  t h e  following s i x  (6) individuals :  

. a. A person wi th  s p e c i a l  competence in hea l th  physics and r a d i a t i o n  safe ty .  

b. A physician recognized a s  a '  s p e c i a l i s t  i n . r a d i a t i o n  therapy. 

c. A physician recognized as a s p e c i a l i s t  i n  nuclear  medicine. 

d. A person q u a l i f i e d  by t r a i n i n g  and experience t o  formulate radio- 
a c t i v e  drugs. 

< 

e. A physician wi th  s p e c i a l  competence in i n t e r n a l  medicine o r  hema- 
tology. 

f. A r e p r e s e n t a t i v e  of t h e  Judge Advocate's Office.  

Addit ional  members may be appointed t o  t h e  subcommittee in order  t o  achieve 
s u f f i c i e n t  d i v e r s i t y  i n  t h e  membership. These members s h a l l  be q u a l i f i e d  
in var ious  d i s c i p l i n e s  p e r t i n e n t  t o  t h e  f i e l d  of human use of ion iz ing  radi- 
a t i o n  (e.g. r a d i a t i o n  biology, r a d i a t i o n  physics, c l in ica l .  pathology, radi -  
ology and endocrinology). 
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ANNEX B 

SUBCOMTTEE FOR NON-HUMAN USE OF I O N I Z I N G  RADIATION 

PURPOSE 

a.  To review proposals / reques ts  f o r  Non-Human Use of Ioniz ing Radia- 
t ion  and t o  recommend approval/disapproval.  

b. To give i n t e r i m  approval/disapproval  and make recommendations'to 5- 

the  RCC f o r  non-human use of ion iz ing  rad ia t ion .  

c.  To consider,  make recommendations on, a c t  on a l l  o the r  matters re- 
f e r r e d  t o  it by t h e  Radiat ion Control C o m m i t t e e .  

. - 
2. MEMBERSHIP. The subcommittee f o r  non-human use of ion iz ing  r a d i a t i o n  1 

s h a l l  cons i s t  of a t  l e a s t  t h e  following f i v e  ( 5 )  individuals :  

a. A person wi th  s p e c i a l  competence in h e a l t h  physics and r a d i a t i o n  sa fe ty .  

b. A person wi th  s p e c i a l  competence in t h e  resea rch-app l ica t ions  of r ad i -  
a t ion .  

c. A physician recognized a s  a s p e c i a l i s t  i n  t h e  d iagnost ic  o r  thera-  
peu t i c  uses  of radioisotopes .  

d. A person w i t h  s p e c i a l  competence i n  chemistry, biochemistry, o r  v e t e r i -  
nary medicine. 

e .  A person with s p e c i a l  competence in rad ia t ion  physics o r  r a d i a t i o n  bio- 
physics. 

Addit ional  members may be appointed t o  t h e  subcommittee i n  order t o  achieve 
s u f f i c i e n t  d i v e r s i t y  i n  t h e  membership. These members s h a l l  be q u a l i f i e d  i n  
var ious  d i s c i p l i n e s  p e r t i n e n t  t o  t h e  f i e l d  of non-human uses  of i o n i z i n g  rad i -  
a t ion .  
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SUBCOMMITTEE OR MEDICAL EVALUATION OF RADIATION WORKERS 

1. PURPOSE 

a. To determine t h e  type and frequency of per iodic  examinations re- 
quired f o r  r a d i a t i o n  workers taking i n t o  account t h e  na tu re  and magnitude 
of t h e  p o t e n t i a l  r a d i a t i o n  exposure. x -- 

b. To determine t h e  medical examinations and tests t o  be given i n  the  
event of a  suspected o r  a c t u a l  overexposure t o  ioniz ing rad ia t ion .  

c. To review programs f o r  t h e  medical evaluation of r a d i a t i o n  workers. 

d. To consider,  make recommendations on, a c t  on a l l  o t h e r  mat te r s  i 

r e f e r r e d  t o  i t  by t h e  Radiation Control Committee. 

2. MEIBERSHIP. The subcommittee f o r  medical evaluation of r a d i a t i o n  workers 
s h a l l  c o n s i s t  of a t  l e a s t  t h e  following individuals :  

a. A physician recognized a s  a s p e c i a l i s t  in i n t e r n a l  medicine. 

b. A physician recognized a s  a s p e c i a l i s t  i n  prevent ive  medicine o r  
occupat ional  heal th .  

c. A physician exper t  i n  t h e  d iagnost ic  o r  the rapeu t i c  uses of radid- 
t i o n  sources.  

d. A person wi th  s p e c i a l  competence in hea l th  physics and r a d i a t i o n  
sa fe ty .  

e. A person wi th  s p e c i a l  competence in rad ia t ion  biology. 

Additfonal  members may be appointed t o  t h e  subcommittee i n  order  t o  achieve 
s u f f i c i e n t  d i v e r s i t y  i n  membership. These members s h a l l  be q u a l i f i e d  i n  
va r ious  d i s c i p l i n e s  p e r t i n e n t  t o  medical evaluation of r a d i a t i o n  workers. 
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ANNEX D 

RADIOACTIVE MATERIALS AUTHORIZATION REVIEW PROCEDURE 

1. DISCUSSION. Each individual  des i r ing  t o  use radioactive materials  a t  
WRAMC must obta in  t h e  approval of t h e  Radiation Control Committee p r io r  t o  
ordering,  using o r  possessing radioact ive  materials .  Such approval w i l l  be  
s i g n i f i e d  by Radioactive Materials  Authorizations. 

-- - 
2 .  PURPOSE. The purpose of t h i s  Annex i s  t o  s e t  f o r t h  procedures necessary 
t o  assure  t imely and orderly consideration of appl icat ions  f o r  Radioactive 
Mater ia ls  Authorizations. 

3. RESPONSIBILITIES. (See flow cha r t ,  Inc l  1)  

a. Each person des i r ing  t o  obtain o r  maintain s t a t u s  as a Pr incipal  f 
' 7  

User must obtain an "application packet" containing necessary forms and 
i n s t ruc t i ons  from t h e  Health Physics Office.  The Health Physics Office 
w i l l  n o t i f y  each Pr incipal  User t ha t  h i s  current  authorization is due t o  
exp i re  approximately 60 days p r i o r  t o  expira t ion da te -  Each author izat ion 
expires  one year from date of i ssue.  

b.' The applicant  w i l l  complete t he  necessary forms and re turn them t o  
t h e  Health P.hysics Office within 30 days. The Health Physics Office w i l l  
review each appl icat ion t o  ensure t h a t :  

(1) Individuals l i s t e d  on t he  appl icat ion have s u f f i c i e n t  t r a in ing  
and experience t o  sa fe ly  conduct the  proposed procedures. 

(2) Proposed procedures do not v io l a t e  applicable regulations.  

(3) F a c i l i t i e s  and equipment a t  t h e  proposed work s i t e  provide 
an adequate margin of sa fe ty  f o r  individuals  performing t h e  procedure and 
f o r  pub l ic  sa fe ty .  

Unacceptable appl icat ions  a r e  returned t o  t h e  applicant  f o r  correction o r  
modification.  Approved appl icat ions  a re  signed by t he  W R M  Health Physics 
Off ice r  and transmitted t o  t he  appropriate Radiation Control Subcommittee 
wi th  a recommended l is t  of conditions t h a t  should .apply t o  the  approved 
au thor iza t ion .  

c . The Radiation Control Subcommittee reviews each appl icat ion t o  
assure  compliance with es tabl ished procedures, precedents and regulat ions .  
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Unacceptable appl icat ions  a r e  returned t o  t he  applicant  v i a  t h e  Health 
Physics Office. Approved appl icat ions  a re  signed by t h e  Chairperson of 
t h e  appropriate Radiation Control Subcommittee and transmitted t o  t he  
appl icant  v i a  t he  Health Physics Office.  

d. Upon rece ip t  of  a WRAMC Radioactive Material Authorization t h a t  
has been approved by both t h e  WRAMC Health Physics Office and t h e  Chair- 
person of t h e  appropriate Radiation Control Subcommittee, t h e  app l ican t  -_ __ 
a t t a i n s  t he  s t a tu s  of  Pr inc ipa l  User and may u t i l i z e  radioactive materi-  
a l s  as spec i f ied  i n  t h e  Authorization. 

e. Each Radiation Control Subcommittee Chairperson presents t h e  WRAMC 
Radiation Control Committee (RCC) with summaries of a l l  WRAMC Radioactive 
Material Authorizations t h a t  have beem processed between t h e  qua r t e r l y  < , .  

RCC meetings and s o l i c i t s  concurrence with t h e  decisions made by t h e  sub- . . I 

committee and Health Physics Office. 

f .  Final ac t ion on each author izat ion w i l l  be taken on each author i -  
za t ion  presented t o  t h e  Radiation Control Committee during qua r t e r l y  
meetings. 

4. The Radiation Control Committee is t h e  f i n a l  approving au tho r i t y  f o r  
Radioactive Materials Authorizations and w i l l  adjudicate any c o n f l i c t s  
between t he  Health Physics Office and Radiation Control Committee Subco- 
m i t  t e e .  

\ 



FUI DIAGRAJ4 Pcm mu OP A lfw 
RADIOACTIVE MATERIALS AUTHOUIUTIOW APPLICATIOW 

W T H  PHYSICS OFFICE > 

*aAn: R A D I ~ I V E  WTERIAIS 
AUIHCRIUTIM A F ' P L I W I O N  P A t m  

4,. 
r -f P R O W E D  

* 
) PRINCIPAL 

. . 

ISEX 

* 
HWM PHYSICS 

OFF ICE 

DISAPPRWN. A P P R W N  
+ 



l T J T W  MEMBER/SIGNATURE f 
D E P U N  COMMANDER 1 i 

1 .  ( C h a i r p e r s o n )  (576- 1394/95) ! - I WAUGH, D a v i d  E. , COL, MC 1 
C H I E F ,  DEPARTMENT O F  MEDICINE 1 1 

I EARLL, Jerry M., COL,  MC i 
C H I E F ,  DEPTMENT OF NURSING I i 

( M e m b e r )  (576-1280) I 
CHIEF, DEPARTMENT OF PATHOLOGY 

1 ZUCK, T h o m a s  F . ,  COL, MC I 
C H I E F ,  DEPARTMENT OF RADIOLOGY I 1 

KENESON, L o r e n e  F . ,  COL, ANC 
i 

( M e m b e r )  ( 5 7 6 - 3 9 6 2 )  I 

- - 

C H I E F ,  PREVENTIVE MEDICINE A C T I V I T Y  

1 SAMPLE, D o n a l d  W., COL, MC 
C H I E F ,  RADIATION THERAPY S E R V I C E  I 

BRAHMAN, Sherry L., LTC, MC I 

C H I E F ,  NUCLEAR MEDICINE S E R V I C E  I 

I THURMAN, H a r r y ,  DAC 
HEALTH P H Y S I C S  O F F I C E R  I 

( M e m b e r )  (576- 1186) 

C H I E F .  BIOMEDICAL ENGINEERING 

( M e m b e r )  ( 4 2 7 - 5 1 6 1 )  I 

KAMINSKI, R o b e r t  J., LTC, MC 

C L I N I C A L  RADIOLOGICAL P H Y S I C I S T  
( M E m b e r )  (5763575) I 

I GOLDEN, R o b e r t ,  DAC 
S E N I O R  NUCLFAR PHARMACIST 

( A l t e r n a t e  RPO) ( R e c o r d e r )  (427-5104) 1 

( M e m b e r )  (576- 1186) 

A S S I S T A N T  HEALTH P H Y S I C S  O F F I C E R  

I STEVENSON, D e n n i s  A. ,  C P T ,  MSC 
DIRECTOR, DIRECTORATE O F  INDUSTRIAL I 

CORLEY, J a m e s  H . ,  C P T ,  EaSC 

OPERATIONS man-Voting M e m b e r )  I 

( N o n - V o t i n g  M e m b e r )  (576-2531) I 

- - 
(5 76- 3426) 
CENTER JUDGE ADVOCATE 

CRAWFORD, John C . ,  COL, MSC 

( M e m b e r )  (576- 3428) 1 

DIRECTOR, WRAIR 
( M e m b e r )  (5 76- 176 1) 
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from p l a s t i c  c o n t a i n e r s  i n t o  b lood ,  i t s  components and 

t d e r i v a t v e s ?  Vox Sang . ,  34:4 ,244-54,  1978. 

29. B e n s i n g e r ,  T.A., Zuck, T.F., To1 b e r t ,  B . ,  McLaughlin,  S . ,  
Agui r r e ,  K . ,  Peck ,  C . C . ,  and Knigh t ,  M .  : An Enzymatic 
Method f o r  Measurement o f  Ascorbate-2-Phosphate .  Eiochem. 
Med., 1 9 ,  118-126, 1978. . 

30. Fr i  edman, H .  I . ,  DeVenuto, F., Lo1 l  i n i  , L. ,  Me1 1 i c k ,  P . ,  
Zuck , T.F. : Morphol o g i c  E f f e c t s  Fol lowi ng Massi v e  Exchange 
T r a n s f u s i o n s  w i t h  a  Strorna-Free Hernql obi n Sol u t i  on. 
L a b o r a t o r y  I n v e s t i g a t i o n ,  39:2,167-177, 1978. 

31. Dawson, R . B . ,  L e v i n e ,  Z . ,  Zuck, T., Hershey,  R.T., and 
Myers,  C .  : Bl ood P r e s e r v a t i o n  XXVII . F r u c t o s e  and 
Mannose Mai n t a i  n ATP and 2,3-DPG. T r a n s f u s i  o n ,  
18:3 ,347-352,  1978. 



Curricul u m  Vi tae  
Thomas F .  Zuck, M.D.  

PRESENTATIONS ( In ternat ional  and National ) 

1. Zuck, T .F .  : Rates of generation and progressive neu t r i  1  i z a t i o n  
of thrombi n i n symptomatic women taking oral con t racep t i  ves. 
I  I ,  Congress, In te rna t iona l  Socie ty  on Thrombosis and Haemostasi s ,  
Oslo. Abs t rac t s ,  p.  106, 1971. 

2. Zuck, T.F., Bergin, J . J . :  Continuous p l a t e l e t  i n fu s ions  i n  
i  mnune thrombocytopeni a .  24th Annual Meeti ng, American Asso- 
c i a t i o n  of Blood Banks, Chicago. Abstracts ,  p. 9 4 ,  1971. 

3, Zuck, T.F., Dwyre, W.R.: Evaluation of concomitant double 
p l a t e l e t p h e r e s i s .  24th Annual Meeting, American Associat ion 
of Blood Banks, Chicago. Abstracts ,  p .  94, 1971. 

4. Zuck, T.F., Bergin, J . J . :  S h i f t s  i n  thrombin k i n e t i c s  induced 
by conjugated equine es t rogens .  I1 I Congress, 1  n te rna t iona l  
Socie ty  on Thrombosi s  and Haernostasi s ,  Kashi ngton. Abstracts ,  - 

p.  160, 1972. - 

i 5. Corby, D.G., Sh ige ta ,  F.H. ,  Zuck, T.F . :  Speculations on t he  
imp1 i c a t i o n s  of newborn pl ate1 e t  de fec t s .  I I  I Congress, I n t e r -  
national  Society on Thrombosi s  and Haemostasi s ,  Washi ngton. 
Abs t rac t s ,  p .  180, 1972. - 

6. Zuck, T.F., Bergin, J .J .: Adequacy of oral i ron t o  suppor t  
erythropoi e s i  s  during i  ntensi  ve phl ebotomy f o r  auto1 ogous t r an s -  
fusion.  XI11 Internat ional  Transfusion Congress, Washington. 
Abs t rac t s ,  p. 49, 1972. 

7. Buscher, J .F. ,  Zuck, T.F.:  E f fec t s  of intravenous anti-Rho 
immune globi  n .  XI1 I In te rna t iona l  Transfusion Congress, 
Washi ngton . Abstracts ,  p. 65,  1972. 

8. Zuck, T.F. : Coagulation t e s t i n g .  Annual Meeting, Soc ie ty  of 
American lvledi ca l  Techno1 ogi s t s .  Denver, 1970 (by i n v i t a t i o n ) .  

9. Bergin, J . J . ,  Zuck, T.F . ,  Corby, D.,G., Shigeta,  F.H.: E f fec t  
of chi 1 dbi rth on maternal and f e t a l  an t i  thrombi n-I 1  I  a c t i v i t y .  
IV Congress, In ternat ional  Society on Thrombosis and Haemostasis, 
Vienna. Abstracts ,  p. 496, 1973. 

10. Zuck, T.F., Bergin, J . J . ,  Perkins ,  R . P . ,  Barber, J.A. , Shige ta ,  
F.H. : On t he  rnechani sm of an t i  thrombi n-I I1 depression i  n women 
using o r a l  contracept ives .  IY Congress, In te rna t iona l  Society - 
Thrombosi s and Haemostasi s ,  Vienna. Abstracts ,  p. 223, 1973. - - 



Curri cul um Vitae 
Thomas F .  Zuck, M . D .  

PRESENTATION ( In te rna t iona l  and National ) ( c o n t )  

11. Corby , D . G .  , Pres ton ,  K . A . ,  Shigeta,  F . H . ,  Obar, T .P .  , Zuck, T.F. : 
Adverse e f f e c t s  of gel f i l t r a t i o n  on the  adenine nucleotides of 
human pl a te1  e t s .  IV Congress, In ternat ional  Society on Thronbo- 
s i s  and Haemostasis, Vienna. Abstracts ,  p .  107, 1973. 

12. Zuck , T.F .  , Heyman, R . R .  , Coll i n s ,  J . R .  : Hypercoagul abi 1  i  ty  i n  
the surg ica l  p a t i e n t .  Annual Meeti n g ,  American Medical Associ a-  
t i o n ,  New York. Abs t rac t s ,  p. 93, 1973. 

13. Zuck, T . F . ,  Brown, G . L . ,  Buck, L . L . :  E f fec t s  of in v i t r o  i r r a d i a -  
ti-on on p l a t e l e t  funct ion and lymphocyte v i a b i l i t y .  Annual 
Meeti ng, American Associ a t ion  of Blood Banks, Bal Harbour. 
Abstract ,  Transfusion 13:344, 1973. 

14. Zuck, T.F. : Mu1 t i p l e  closed system single-donor phlebotom\es. 
f o r  neonatal replacement t ransfus ions .  knnual Meeting, American 
Associ a t i  on of Bl ood Banks, Bal Harbour. Abs t rac t ,  Transfusion - - 
13:366, 1973. 

' 15. Zuck, T .F . ,  Polesky, H.F . ,  B r i t t ,  C . ,  Barber,  J.A.: Relat ionship 
between high p l a t e l e t  counts and low pH of room temperature s t o r ed  
plate1 e t  concen t ra tes .  Annual Meeting, American Association of 
Blood Banks, Anaheim. Abstract ,  Transfusion 14:513, 1974. - 

16. Zuck, T .F . ,  Ball a r d ,  A., Mayfi el  d, G . W . ,  Barber, J .A. : Thrombosis 
d iscr iminat ion s t u d i e s  following lower ext remity  p ro s the t i c  
surgery. National Conference on Thrombosis and Hernostasi s ,  
Dallas.  Abs t rac t ,  C i rcu la t ion  Suppl 111, 49 and 50: I11 299, 
1974. 

17 .  Zuck, T . F . ,  Buscher, J.R.: A d i s t i n c t i v e  form of p l a t e l e t  con- 
sumption i n  newborn i n f an t s .  Ib id ,  p .  111-303. 

18. Peck, C.C. , Bailey,  F.J . , Moore, G.L., Zuck, T.F.  : Urinary 
supersa tu ra t ion  of 2 ,8  di hydroxyadeni ne ( D O A )  . Annual Meeting, 
American Associat ion of Blood Banks, Chicago. Abstract ,  Trans- 
fusion 15:518, 1975. 

19. DeVenuto, F., Moores, W.Y., Zegna, A.I., Zuck, T .F . :  Character is -  
t i c s  of stroma-f r e e  hemogl obi n prepared by c ry s t a l  1  i z a t i on .  
Annual Meeting, American Association of Blood Banks, Chicago. 
Abstract ,  Transfusion 15:525, 1975. 



Cur r i  cu1 urn Vitae 
Thomas i. Zuck, M.D. 

PRESENTATIONS ( I n t e r n a t i o n a l  and National ) ( c o n t )  

20. Zuck, T . F . ,  Bens inger ,  T.A. : Benef i c i a l  e f f e c t s  on r ed  c e l l  ATP 
of delayed a d d i t i o n  of gl bcose and adenine. Annual Meet ing,  
American ks soc i  a t i o n  of Blood Banks, Chicago. A b s t r a c t ,  Trans-  
f u s i  on 15: 517, 1975. 

21. Bens inger ,  T.A.  , Zuck, T.F. : Trisodium asco rba te  phosphate ,  a  
s t a b i l i z e d  form of  a sco rb ic  a c i d ,  promotes 2 , 3  diphosphoglycera te  
rnai n tenance  d u r i  ng bl ood s t o r a g e .  Annual Meeti na ,  American 
Assoc ia t ion  of Blood Banks, San Franc isco .  Abs t r ac t ,  Transfus ion  
16: 518,  1976. 

22. N e v i l l e ,  J .R.,  Bensinger ,  T.A., Zuck, T . F . :  E f f ec t  of  tempera ture  
on blood s t o r a g e .  Annual Meeting, American Assoc ia t ion  o f  Blood 
Banks, San F ranc i  sco .  Abs t r ac t ,  Transfus ion  16: 517, 1976. 

2 3 .  DeVenuto, F., Zuck, T.F., Moores, W . Y . ,  Zegna, A . I . :  Blood 
exchange in  t h e  r a t  with hemogl obi n prepared by c r y s t a l  1  i  z a t i o n .  

* Annual Meeting, American Assoc ia t ion  of Blood Banks, 
San Franc isco .  Abs t r ac t ,  Transfusion 16: 526-527, 1976. 

24. Zuck, T.F., DeVenuto, F . ,  Nev i l l e ,  J .R.,  Friedman, H .  I . :  Oncot ic  
and oxygen t r a n s p o r t  e f f e c t s  of hemoglobin so l  u t i  ons.  Presented  
a t  t h e  9 t h  Annual Red Cross S c i e n t i f i c  Symposium, h 'ashington,  DL, 
i n  p r e s s .  

25. Course D i r e c t o r ,  A problem o r i e n t e d  workshop on component t h e r a p y ,  
ASCP, D a l l a s ,  March, 1977. 

26. Zuck, T.F.: An approach t o  t he  bleeding p a t i e n t ,  p r e sen ted  a t  
Advances i n  lrmnunohematol ogy and Bl ood Trans fus ion ,  Mi nneapol i  s ,  
March, 1977 ( b y  i n v i t a t i o n ) .  

27.  Zuck, T.F. : Extended red c e l l  p r e s e r v a t i o n ,  presented  a t  
Advances i n  Irmunohematol ogy and Bl ood Trans fus ion ,  Mi nneapol i  s ,  
March, 1977 ( b y  i n v i t a t i o n ) .  



Curri  cul  um Vitae 
Thomas F .  Zuck, M . D .  

PRESENTATIONS, Regional 

1. Zuck, T.F.. : Pla te l  e t p h e r e s i  s  to1 erance i  n normal donors. 
H u g h  lvlahon Award paper ,  1966. 

2. Zuck, T.F., Bergin, J . J . :  Splenectomy i n  p a t i e n t s  with a n t i -  
p l a t e l e t  a n t i  bodies. Regional Neeting, American Col leae  of 
Physici ans .  Colorado Spr ings ,  1969. 

3. Bergin,  J . J . ,  Zuck, T.F.: Splenectomy i n  hematological ly poor 
r i s k  p a t i e n t s .  Regional Meeting, kmpri can Coll ege of Physicians.  
Colorado S p r i n g s ,  1969. 

4. Bergin ,  J . J . ,  Zuck, T.F.: The " p i l l , "  hypercoagu lab i l i ty ,  and 
t e s t i n g .  Regiona! Meeting,  American College of Physicians.  
Colorado Spr ings ,  1973. 

5. Zuck, T.F., Bergin,  J .J . :  Oral i r o n  i n  autologous t r a n s f u s i o n  
programs. Regional Meeting, American Coll ege of Physi c i  ans. 
Colorado Spr ings ,  1973. 

i 
6. Zuck, T.F . :  C l in i ca l  and d iagnos t i c  a spec t s  of coagula t ion  t e s t -  

i  ng . Annual Meeting, Mi nnesota Associa t ion  of Blood Banks. 
Minneapol i s ,  1973. (By i n v i t a t i o n )  - 

7. Zuck, T.F. :  Autologous t r a n s f u s i o n .  Annual Meeting, Minnesota 
Associ a t i o n  of Blood Banks. ~ i n n e a ~ o l i  P, 1973. (By i nvi t a t i o n )  

8. Zuck, T.F. : Current  concepts  i n  coagula t ion  t e s t i n g .  Current  
Concepts i n  Pathology. S t .  Louis,  1973. 

9. Eergin ,  J . J . ,  Zuck, T.F.: Thrombin genera t ion  index and a n t i -  
thrombin 111 a s  guides t o  an t i coagu la t ion  i n  the  s u r g i c a l .  p a t i e n t .  
American College of Phys ic i ans  Regional Meeting. Colorado 
Spri ngs,  1974. 

10. Zuck, T.F. : Autologous t r ans fus ion :  The idea l  vol unteer  donor 
system? T r i  - S t a t e  Blood Bank Meeting. Dubuque, 1974 (by 
i n v i t a t i o n ) .  

11. Zuck, T.F. : The popu la r i za t ion  of auto1 ogous t r ans fus ion .  
Annual Meeting, Mi chi gan Associa t ion  of El ood Banks. D e t r o i t ,  
1974 (by  i n v i t a t i o n ) .  



Curriculum Vi tae  
Thomas F .  Zuck, M . D .  

PRESENTATIONS, Regional ( c o n t )  

12. Bergin,  J . J . ,  Zuck, T.F.: Reversal of warfar in  t o x i c i t y  while  
ma in t a in ing  t h e r a p e u t i c  an t i coagu l  a t i o n .  American Co l l ege  of 
Phys ic ians  Regional Meeting. Col orsdo Spr ings ,  1975. 

13. Zuck, T.F.: Transfus ion  problems p e c u l i a r  t o  t h e  neonata l  
p a t i e n t .  Presented  a t  23ra Annual Meeting, Cali  f o r n i  a  Blood 
Bank System, Apr i l  1975 (by i n v i t a t i o n ) .  

14. Zuck, T.F.: Transfus ion  " c o c k t a i l s "  f o r  the b leeding  p a t i e n t .  
Medical Techno1 ogi s t s  Assoc ia t ion .  Sacramento, March 1975. 

15. Zuck, T.F. : Liquid blood p r e s e r v a t i o n ,  blood t r a n s f u s i o n  and 
banking. Nat ional  Naval Medical Cen te r ,  Washington, May 1975. 

16. Zuck, T . F . :  Seminar i n  problems i n  coagula t ion .  Colorado Asso- 
c i a t i o n  f o r  Continuing Educat ion.  Denver, October ,  1975. 

1 7 .  Zuck, T.F.: Recent advances i n  blood p r e s e r v a t i o n .  American 
i College of  P h y s i c i a n s ,  I n t e r n a l  Medicines and t h e  P r a c t i c e  o f  

I n t e r n a l  Medic ine ,  January  1976. 

18. Zuck, T.F.: Update i n  coagu la t ion .  P a c i f i c  Northwest Socie ty  ' - 

of P a t h o l o g i s t s  F a l l  Meeting. Sun Valley,  September 1976 (by 
i n v i t a t i o n  ) . 

19. Zuck, T.F.: S t o r a t e  of red c e l l s ,  i b i d .  

20. Zuck, T.F. : CPD-Adenine. Washington- Bal t imore Blood Study 
Group, September,  1977 (by  i n v i t a t i o n ) .  

21. Zuck, T.F. : C u r r e n t  Trends i n  Coagulat ion Tes t ing :  The 
Contact Phase. The Soc ie ty  o f  Armed Forces Medical Laboratory 
S c i e n t i s t s .  Will iamsburg, October 1977 (by i n v i t a t i o n ) .  

22.  Course co-di r e c t o r ,  A problem o r i e n t e d  workshop on component 
t he rapy ,  ASCP,  Tucson, J anua ry ,  1977. 

23. Z U C K ,  T.F.: Curren t  S t a t u s  of C P D  Adenine. South Cen t r a l  
Assoc ia t ion  of Blood Banks Annual Lectur.eship Award, 
Jackson ,  'February ,  1978. 



C u r r i c u l  u m  V i t a e  
Thomas F. Zuck, M . D .  

REGIONAL PARTICIPATIONS: 

Col o r a d o  Anti  body S o c i e t y  Blood Banking Symposium, panel  member, 1968. 

Component Therapy  of t h e  B l e e d i n g  P a t i e n t ,  S e m i n a r ,  C o l o r a d o  S o c i e t y  
of Cl i  ni  c a l  P a t h o l  ogi  s t s ,  m o d e r a t o r ,  1969. 

P o s t  G r a d u a t e  E d u c a t i o n  Seminar .  Colorado S o c i e t y  of Cl i  n i  ca1 P a t h o l  o- 
g i s t s .  Techn iques  o f  b lood component p r e , p a r a t i o n  . and a d m i n i s t r a t i o n .  
1968. 

P o s t  Graduate  C o n f e r e n c e  of Nurse A n e s t h e t i  s t s .  Rocky I"luntai n  Reg ion ,  
1969. 

Colorado  Ant i  body S o c i e t y  Symposium, m o d e r a t o r ,  1969. 

P o s t  G r a d u a t e  E d u c a t i o n  Semi n a r y  Colorado S o c i e t y  of C l  i  ni c a l  P a t h o l  o -  
g i s t s  . Fundamental s  of c o a g u l a t i o n  t e s t i  ng, 1970. - 

- 

Colorado  Ant i  body S o c i e t y  Symposi urn,  modera to r ,  1970. 

+ P o s t  Gradua te  E d u c a t i o n  S e m i n a r ,  Colorado S o c i e t y  of C l i n i c a l  Pa tho l  o- 
g i s t s .  Rapid  d i a g n o s i s  of  d i s s e m i n a t e d  i n t r a v a s c u l a r  c o a g u l a t i o n ,  
1971. 

P o s t  Gradua te  E d u c a t i o n  S e m i n a r ,  Colorado S o c i e t y  of C l i n i c a l  P a t h o l  o -  
g i s t s .  Rapid e v a l u a t i o n  o f  t h e  b l e e d i n g  p a t ~ ' e n t ,  1972. 

Colorado  Ant i  body S o c i e t y ,  Vai 1 Symposium, m o d e r a t o r ,  1972. 

P o s t  G r a d u a t e  E d u c a t i o n  Semi n a r ,  Colorado Soci  e i y  of C l  i ni c a l  P a t h o l  o- 
g i s t s .  C l i n i c a l  c o r r e l a t i o n s  w i t h  l a b o r a t o r y  c o a g u l a t i o n  t e s t i n g  
s y s t e m s ,  1973. 

Colorado  Ant i  body S o c i e t y ,  P l a t e l e t  Symposium, m o d e r a t o r ,  S teamboa t  
S p r i n g s ,  ~ o i o r a d o ,  1974. 
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CURRICULUM VITAE 

SHERRY L. BRAHMAN, M.D. 

Date and Place of Birth: 
L- 

EDUCATION: 

~igh' School 
Wisconsin Academy 

College 
Andrews University 
Berrien Springs, Michigan 
B.A. Zoology 

Medical School 
Loma Linda University School of Medicine 
Loma Linda, California 
M.D. 

Post Graduate: 
Internship : 1970-1971 
Rotating - Letterman Army Medical Center 
Presidio, San Francisco 

Residency : 1971-1974 
Diagnostic Radiology - Letterman Army Medical 
Center, Presidio; San Francisco, California 

Included: 
a. 8 week Armed Forces Institute of Pathology 

Radiologic-pathology course 

b. One month pediatric radiology with Dr. H. Taybi 
Children's Hospital 
Oakland, California 

c. One month pediatric radiology 
UCSF - Dr. C. Gooding 

d. One month cardiac radiology 
UCSF, Dr. E. Carlson 

e. Two months neuroradiology 
UCSF - Dr. H. Newton 

f. Two weeks ultrasound 
UC San Diego - Dr. B. Gosink and 
San Diego Naval Hospital - Dr. M. Asher 



CURRICULUM VITAE - Sherry L. Brahman, M.D. 

CERTIFICATION: 

Diplomate, National Board of Medical Examiners July 1971 

Diplomate, Diagnostic Radiology Board December 1974 
American College of Radiology 

MEDICAL LICENSURE: 

NO. G - 23933 

NO. F - 4768 

PROFESSIONAL ASSIGNMENTS: 

California 

Texas 

Teaching Staff, Diagnostic Radiology 
Letterman Army Medical Center 
~resi'dio, San Francisco 

- 

Diagnostic Radiology Staff 1975 - 1976 
2nd General Army Hospital 
~andstuhl , Germany 

Chief, Department of Radiology 1976 - 1978 
2nd General Hospital 
Lands tuhl, Germany 
(This is the referral hospital for the European 
Theater. ) 

Consultant in Radiology to Commanding General 1977 - 1978 
US Army Medical Command, Europe 

Chief, Angiography and Ultrasound 
Brooke Army Medical Center 
San Antonio, Texas 

Chief, Department of Radiology 
Walter Reed Army Medical Center 
Washington, D.C. 

* 
PROFESSIONAL ORGANIZATIONS: 

American College of Radiology 

Radiological Society of North America 

June 1979 - Present 

Bavarian-American Radiologic Society 

San Antonio Radiologic Society 



CURRICULUM VITAE - Sherry L. Brahman, M.D. 

HONORS, AWARDS : 

1- Ultrasound Training in San Diego was award for top senior 
resident. 

2. Army Commendation Medal for work as Consultant and Chief of 
Radiology in Europe. 

3. AMA - Physicianst Recognition Award in Continuing Medical 
Education. 

LECTURESHIPS: 

1. lfXeromamrnographic and Gross-Pathologic Correlation of April 1975 
Breast Cancert1 
Department of Surgery .- 

Letterman Army Medical Center 

2. "Accuracy of Detecting Breast Cancer with September 1976 
Xeromammographytl 
Bavarian-American Radiologic Society (BARS) 
Garmisch, Germany 

3. "Xeromammography - Benign and Malignant Lesions" May 1977 
for Radiology section 
USAEUR Annual Medical-Surgical Conference 
Garmisch, Germany 

4. I1CT Scanners-How to  valuate" September 1977 
BARS 
Landstuhl, Germany 

5. "Myelography-Old and New" ' . December 1977 
BARS 
Nurenberg, Germany 

6. I1Role of Radiology in Work-Up of Patients with March 1978 
Neurologic Complaintstt 
Physicians Extenders1 Conference 
Landstuhl, Germany 

7. "Computerized Tomography in Evaluating CP Angle April 1978 
Tumorst1 
USAEUR-ENT Quarterly Meeting 
Landstuhl, Germany 

8. ttCommon Pitfalls in Chest Film 1nterPretationtt May 1978 
USAEUR Medical-Surgical Conference, Internal 
Medicine Section 
Garmisch, Germany . 



CURRICULUM VITAE - Sherry L. Brahman, M.D. 

ORGANIZED AND HOSTED: 

1. ~avarian-~rnerican Radiologic Society - 2 day September 1977 
conference at Landstuhl, Germany with Dr. Elias 
Theros as guest speaker. 

2. USAEUR Annual Medical-Surgical Conference (5 days) May 1978 
Garmisch, Germany, Radiology section with Dr. Alfred 
Weber Chief Radiology, Massachusetts Eye and Ear 
Infirmary; Dr. Pedro Prager Chief Bone Section, 
Department of.Radiology, University of Heidleberg; and 
Dr. James Dreisbach Neuroradiologist,Fitzsimons Army 
Medical Center,as principal guest speakers. 

3. 2nd General Hospital, Landstuhl, Germany - monthly 1977 - 1978 
conference, basic radiology review for general 
medical officers, nurse clinicians, and physicians' 
assistants. 

4. 2nd General Hospital, Landstuhl, Germany - monthly 1977 - 1978 
radiology department conference with clinical 
specialists invited as guest speakers. 

PAPERS : 

1. "Sonographic in Utero Appearance of ~leeblattschgdel 
Syndrome". Brahman, S. L., et al, submitted for 
publication, J. Clinical Ultrasound. 
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I .  L a s t  N a n e  

SNCPLE, M N P L D  W. 
I 

3. Grade and Coros 4 .  Oate  of Assignment 15. MOS and Assignm2nt 

I 60C - Deputy for Healt 
Co lone l ,  Medical Corps 2 August  1976 

and Environment A c t i v i  

1 Completed , 

Name o f  P r o f e s s i o n a l  School 
t " " p 1 e t i d  1 

Locat ion  I Years  Degre 

7 .  INTERNSHIP (Do n o t  i n c l u d e  r e s i d e n c i e s )  - 

U n i v e r s i t y  of Kashington School  o f  
Medicine 
Hgrvard U n i v e r s i t y  School  o f  P u b l i c  
Hea l th  

Seattle, 
Washincrton 
Boston, 
Massachuse t t s  

Name of  Hosp i t a l ,  
Hea l th  F a c i l i t y  o r  C l i n i c  

District o f  Colunbia Gene ra l  
H o s p i t a l  

.of Hea l th  

9 .  APPROVAL DATA 

1 

8. RESIDENCIES AND FELLOWSHIPS 

- 

I I ( S i n n a t u r e ,  Ch ie f ,  

a t t e n d e d  

4 

1 
I - 

Locat ion  

Washing t o n ,  
D. C. 

Name o f  H o s p i t a l  o r  
I n s t i t u t i o n  

Let terman Army H o s p i t a l  

I 
10. HOSPITAL PRIVILEGES TO BE EXTENDED 

Day 

TYP e 

r o t a t i n g  

Locat ion  

San F ranc i sco ,  
C a l i f o r n i a  

Type of Residency 
and/or  Fe l lowship  

i n t e r n a l  medicine 

Date of Review 

pract ice o f  p r e v e n t i v e  medic ine /publ ic  h e a l t h  

c e r t i f i c a t i o n  by the American Board of P reven t ive  Medicine i n  P u b l i c  Hea l th  - 1965 - 

member h-er ican  P u b l i c  H f a l t h  Assoc ia t ion ,  I n t e r n a t i o n a l  Hea l th  S o c i e t y  

M 3  

6 

6 

S i g n a t u r e  of Superv isor  

No privileges, mcmbzrships o r  l i c e n s e s  have ever been revoked,  suspended,  reduced o r  
n o t  renewed. 

FBk.MC F O R M  1 ~ 3 0  
1 F E B  7 5  - 

Time 
(mont - 

12 

Completed 

Time 
(mont! 

18 

Com3le t ed  

Yr 
L - 

Day 

Date  of Review 

2 0 JAR Ig78 

M.D. 

M.P.H 

Y r  

56 

Day 

30 

- 
P r o h s s i o n a l ,  S e p i ~ e s  

Mo 

6 

Mo 

7 

Y r  

58 



CURRICULUM VITAE 

NAME: W i l l i a m  J. N e g l i a  

r"3" ,A 
M a r r i e d  t o  : t - I 

Address  : R a d i a t i o n  Therapy  S e r v i c e  
W a l t e r  Reed Army Medical  Cen te r  
Washington,  D.C .  20012 

cAcademic H i s t o r y :  

Carson - Newman C o l l e g e  / 

J e f f e r s o n  C i t y ,  Tenn. B.S. Chemistry 
Biology 

Medica l  C o l l e g e  o f  Georgia M.D. 
Augusta ,  G e o r g i a  b I 

P r o f e s s i o n a l  Exper ience :  

. . _  - 
S t r a i g h t  'Medicine I n t e r n s h i p ,  W i l l i a m  Beaumont Army Medican C e n t e r  . 

c E l  Paso ,  Texas J u l y  1973 - J u l y  1974 

The U n i v e r s i t y  of Texas System Cancer Cen te r  
M.D. Anderson H o s p i t a l  and  Tumor I n s t i t u t e ,  Houston,  Texas J u l y  1974 - 
1977. P o s t  - D o c t o r a l  C l i n i c a l  Fel lowship i n  S t r a i g h t  R a d i a t i o n  
Therapy ( w i t h  r o t a t i o n s  t o  S t .  Joseph H o s p i t a l ,  Houston,  Texas ,  
Hermann H o s p i t a l ,  Houston,  Texas and TAMVEC C y c l o t r o n  F a c i l i t y ,  
Texas A & M ' U n i v e r s i t y ,  C o l l e g e  S t a t i o n ,  Texas) 

V a l t e r  Reed Army Medica l  Cen te r :  A s s i s t a n t  Chie f  of R a d i a t i o n  
Therapy 1477 - 1978 
Chief  R a d i a t i o n  Therapy S e r v i c e  1978 
A s s i s t a n t  P r o f e s s o r  o f  Radiology - Georgetown U n i v e r s i t y  Medica l  School  1978 

S p e c i a l t y  C e r t i f  i c a ~ i o n :  

C e r t i f i e d  i n  T h e r a p e u t i c  Radiology by t h e  American Board of Radiology 
June 19.77. 

Awards : 

F i r s t  P l a c e  Award - M.D. Anderson H o s p i t a l  and Tumor I n s t i t u t e  
Annual Research.  Award f o r  Fel lows and C l i n i c a l  I n v e s t i g a t o r s .  1976 

P u b l i c a t i o n s  I e  

N e g l i a ,  B . ,  Hussey,  D . ,  and Johnson, D . ,  Megavoltage R a d i a t i o n  Therapy 
f o r  Carcinoma of t h e  P r o s t a t e .  @ 

I n t e r n a t i o n a l  J o u r n a l  o f  R a d i a t i o n  Oncology, B i o l o g y ,  P h y s i c s  
2:873-882, 1977 

( 
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. r, . CURRICULUM VITAE 

N-43.E : KAMINSKI, Robert J. 
r- 

DATE AND PLACE OF BIRTH:  

CHILDREN'S NAMES AND AGES : 
*L.-"-- 

MTLITARY SERVICE: U.S. Army Medical Corps; 1971 to present 

AC-ADEMIC A.ND PROFESSIONAL EDUCATION : 
- - -  \ 

University of Detroit, Detroit, Michigan 
B .S. (Experimental Biology), University of 
Michigan, Dearborn, Michigan 

- M.D., Tulane University, New Orleans, Louisiana 
1971 - 1972' Straight Surgery Internship, Walter Reed Army 

Medical Center, Washington, D.C. - 

1972 - 1975 Diagnostic Radiology Residency, Walter Reed A m y  
Medical Center, Washington, D.C. 

1975 - 1977 Nuclear Medicine Fellowship, Walter Reed Army - 
- Medical Center, Washington, D.C. 

HoSPITAL/TEACHING APPOINTMENTS: 

1977 - 1978 
1978 - present 

1978 - present 

BOARD CERTIFICATION: 

Assistant Chief, Nuclear Medicine Service, 
Walter Reed Army Medical Center, Washington, D.C. 
Chief, Nuclear Medicine Service, Walter Reed 
Army Medical Center, Washington, D.C. 
Assistant Clinical Professor of Radiology, The 
George Washington University School of Medicine 
and Health Sciences, Washington, D.C. 

American Board of Radiology (Qiagnostic Radiology) 
American Board of Radiology (Diagnostic Radiology 
with Special Competence in Nuclear Radiology) 
.American Board of Nuclear Medicine 

MEDICAL LICENSURE : 

AWARDS AND HONORS : 

Louisiana 
Mary1 and 
District of Columbia 

- 
Distinguished Scholar Award and Scholastic Key, - 
University of Michigan - 
B.S. with high distinction, University of Michigan 
Alpha Omega Alpha (honor medical society) 
M.D. with honors, Tulane University oO,6m! 



PROFESSIOHAL SOCIETIES : Pner i can  College of  Radiology 
S o c i e t y  of Nuclear Medicine 
American Medical Assoc ia t ion  
Rad io log ica l  S o c i e t y  of North America 
S o c i e t y  of t h e  Sigma X i  

SCIENTIFIC ARTICLES AND ABSTRACTS : 

H e r t z l e r  EC, Kaminski R J :  CompSdt s t i m u l a t o r  u s ing  i n t e g r a t e d  c i r c u i t s  and 
b a t t e r y  power. J o u r n a l  o f  Applied Physiology 2 4  :249-251, 2968. 

Kaminski R 3 ,  Meyer GA, Winter  DL: Sympathetic u n i t  a c t i v i t y  a s s o c i a t e d  wi th  
Mayer xaves  i n  t h e  s p i n a l  dog. American Jou rna l  of Physiology 219:1768-1771, 
1970. 

Corcoran RJ, @$~11 J H ,  Kaminski RJ, Varma VM, Johnson MC: Body-background 
d e f e c t s  w i t h  Tc-DTPA a f t e r  r e n a l  t r a n s p l a n t a t i o n :  c a s e  r e p o r t s .  Jou rna l  
of Nuclear  Medicine 17: 69 6-698, 1976. 

- 
- 

Corcoran R J ,  T h r a l l  J H ,  Kyle RW, Kaminski RJ, Johnson MC: S o l i t a r y  bone scan  
a b n o r m a l i t i e s  i n  p a t i e n t s  w i t h  ex t raosseous  mal ignancies .  Radiology 121:663- 
667, 1976. 

Gross R ,  Johnson LF, Kaminski RJ: Esophageal emptying i n  a c h a l a s i a ,  quant i -  
t a t e d  by a r a d i o i s o t o p i c  technique .  Gas t roentero logy  72:1159, 1977. - 

Gross R ,  Johnson LF, Kaminski R J :  Esophageal emptying in a c h a l a s i a ,  quant i -  
t a t e d  by a r a d i o i s o t o p i c  technique .  C l i n i c a l  Research.  26: 17A, 197 8. 

Gross R ,  Johnson  LF, Kaminski R J :  Improved esophageal emptying in  a c h a l a s i a  
a f t e r  pneumatic d i l a t i o n  a s s e s s e d  by changes i n  symptoms, LES p r e s s u r e  (LESP) 
and a pH r e f l u x  t e s t .  Gas t roen te ro logy  74:1042, 1978. 

Gross R, Johnson LF, Kaminski R J :  R s l i a b i l i t y  of symptom assessment ,  LES 
p re s su re  (LESP) and barium meal t o  p r e d i c t  r a t e  of  esophageal emptying i n  
a c h a l a s i a .  G a s t r o e n t e r o l o g y  74 : 1043, 197 8. 



Areas of technical'specialization: Electric utility systems, I 

~atelite/microwave/telecommunications information systems, Health 
care and environmental systems, Atomic power propulsion and 
'generation, Shipboard electronics. - 

Mobilized engineers/scientists, corporate assets and 
functi.ons to carry out complex systems designs through to 

- production. - 
Created a financial base for R&D through customer contracted 

studies and corporate joint ventures. 
-Developed complete business plans, corporate strategy for 

entry into new products markets, international and domestic. 
A consultant who has evaluated organizational, product and 

technical viability to achieve profitable growth of several - 
operations, 

~esidence 
/.-I 

A; &,b \ 
i 
\ 

____LII. . . - 

'~lectrical & + Designed, installed and tested: ( A )  the first 
Electronics carrier microwave system for "Power Pool" 
Engineering 'operation of multiple electric utilities, (B) 

The first production atomic power plant - 
instrumentation and control for fleet submarines. 

- - - - - -- - . - I 

Walter Reed Army Medical Center 
New Hospital Project O f f i c e  
Bldg.  93 
Washington, D.C., 20012 

I - .-- ---- -- - - - - - _ ______-__ _ _  _ _  _ 

+ Established reliability testing techniques 
Component and design standards, configuration 
control and developed a model for predicting 
failure modes of a complex shipboard weapons - 

. . -. --- system. This later became a MIL spec.. 

Research & + Technical Director of coherent optics research 
Development program encompassing 10 divisions and 125 

engineers/scientists: (A)  First mega-megawatt 
laser, (B) Prototype sheet metal laser welder, 
(C )  Feasibility studies of military applications. 

+ I directed many feasibility studies for DOD: 
Tactical & shipboard aircraft control, through 
the earth communications, transmitter and 
antenna multicoupling, passive viewing, and 
communications integrity. 

.hL--- 
. . 

-OBJECTIVE- 

Director of Engineering, Research and Development in an 
electrical or electronics oriented business. 

- S U r r n Y -  



Research & + Lead health care new products development 
Development (12 scientists) in electronic and computer 

based enhancement techniques to improve 
diagnostic x-ray and nuclear data presentations. 

Systems - . + I designed and implemented closed loop TV 
Design systems for five fringe area communities. 

+ Directed a low cost satelite communications 
system ground station design including microwave 
and telecommunications links for sale to foreign 
countries. 

+ Lead a standard systems design program for 
diagnostic & special procedures x-ray, and 
radiotherapy & teletherapy treatment systems 
to reduce hardware costs and improve reliability. 

Management + I have an excellent record in the direction of 
multi-project organizations meeting technical 
specs., financial objectives (good profit, con- 

' trolled costs), and delivery commitments of the 
customer. I enjoy a high acceptance (approx. 35%) = 
of bids and proposals for goods and services to 
foreign countries, Gov't agencies and corporations. 

+ Experienced in effective liaison intracompany, 
architects (naval & engineering) ship builders, - contractors, gov't agencies. 

+ I have developed and presented to corporate 
executives complete business plans and corporate 
strategy for entry into several new product 
markets, foreign and domestic. 

+ As a consultant I have evaluated organizational, 
product and technical viability to achieve 
profitable growth in six organizations. - 

+ Implemented manpower utilization programs and 
business planning techniques to provide profit 
objectives and operational guide lines for 
marketing, engineering, finance and manufacturing. 

Finance + Participated actively in the financial planning 
cycle, developed cash flow requirements, fore- 
cast asset turn over to achieve cost and profit ' 
objectives. 

+ I have guided foreign countries through 'the 
permit and paper maze to establish credit and 
means of delivery for domestic products 
purchased. 



~arketing + I am skilled at making customer presentations. 
+ Prepared short and long range marketing plans to 
achieve greatest effectiveness of marketing 
channels. 

+ Lead the development of new product specifications, 
established selling price, and estimated develop- 
ment costs. 

Manufacturing + To close the gap between prototype and finished 
product I have developed workable product 
transition concepts. 

.- 

1971 - 1974 CGR Medical Corp. Systems Manager 
Nat. Service Mgr. 

1955 - 1971- Westinghouse Electric Corp. Section Manager 
Technical Director 

1948 - 1955 U. S. Dept., Interior, BPA Asst. to Chief Engr. 

Special Studies Chicago University Cryogenic ~echniques 
Coherent Optics - Special Studies Columbia University 

M. S. Oregon State University ~lectronics/Power Engr. 
M. S. Oregon State University Math., Physics 
M. A. Studies Geo. Wash. University Business Management 
M. A. Studies University of Pitsburg Business Management 
B. S. Oregon State University Engineering 

-PUBLICATIONS- 

Dynamic Impedance Characteristics of Horn Type Loudspeakers 
Laser Applications 
A New Product Line - The Laser Welder 
Manpower Planning 
Motivating the Engineer 
Intelsat and International Communications Market Study 
Health Care Industry, Communications and Data Management 
New Products Study - 

-AWARDS & HONORS- 

Eta Kappa Nu Electrical Engineering 
Sigma Tau Engineering 
Delta Sigma Rho Forensics 
Sigma Pi Sigma Physics 
Sigma Phi Epsilon Social Fraternity 
Counselor, Gifted Student Program, Maryland Academy of Science 
Member, Advisory Council, YMCA Industrial Round Table 
Plember, AIEE Technical Lecture Series 
Vice Chairman, Management Session, ASME Winter Meeting, 1967 
Instructor, Engineering Management 

-PROFESSIONAL LICENSES- 

Registered Professional ~ngineer,. Maryland, Number 6456 
ny,istvw G 4 b r n ~ e ~ w t  u , 197y +Y 



CURRICULUM VITAE 

f o r  

ROBERT M. QUILLIN, M.S.P.H., M.S. 

I.--- - !, 
Date and Place of Bi r th :  

Home Address: . 

Home Telephone Number: ) 

*-I - -- 
Off ice  Address: Health Physics Off i c e  

Walter Reed Army Medical Center 
Washington, DC 20012 

Off ice  ~ e l e p h o n e  Number: (301) 427-5161 

Degrees: M.S.P.H. - 

i 

B.E.. - 

Radiological  Health - ' I  
Univers i ty  of North carolin& 
Chapel H i l l ,  NC 

Sani tary  Engineering - 
Ohio S t a t e  Univers i ty  
Columbus, Ohio 

f - 

C i v i l  Engineering - 
Yale Univers i ty  k 

New Haven, Connecticut 

C e r t i f i c a t i o n  Health Physics, American Board of Health Physics,  Ju ly  1971. 

Profess ional  and Technical Soc ie t i es  

American Associat ion of Phys i c i s t s  i n  Medicine 
American Publ ic  Health Associat ion 
Health Physics Society 



Q U i b L I N ,  Robert M. 

Chronologica l  Experience: 

1978 - p r e s e n t  Chief ,  Heal th Phys ics  Of f i ce  
Walter  Reed Army Medical Center 
Washington, DC 20012 

1972 - 1978 Sen io r  Radia t ion  P h y s i c i s t  and Admin i s t r a to r  
Department of Radiology 
Walter  Reed Army Medical Center  

1971 - 1972 Senior  Radia t ion  P h y s i c i s t  
Department of Radiology 
Walter Reed Army Medical Center 

1969 - 1971 S t a f f  Radia t ion  P h y s i c i s t  
Department of Radiology 
Walter Reed Army Medical Center 

1968 - 1969 Student  
Academy of Heal th  Sciences 
Brook Army Medical Center  
F o r t  Sam Houston, TX 

1967 - 1968 Rad io log ica l  Hygiene Consul tant  
US  Army, V i e t  Nam 

Execiif Zve -Of f i ce r  
20Th P reven t ive  Medicine Unit 
V i e t  Nam 

1964 - 1967 Hea l th  P h y s i c i s t  
US Army Environmental ~ ~ ~ i e n e  Agency 
Aberdeen Proving Ground, MD 

. . 

1963 - 1964 . . Graduate  Student 
U n i v e r s i t y  of North Caro l ina  
Chapel H i l l ,  Nc 

1961 - 1963 S t a f f  O f f i c e r ,  Surgeon's Of f i ce  
Headquarters ,  . l s t  Region US Army Air Defense 

Command 
F o r t  To t t en ,  NY 

1959 - 1961 Hea l th  P h y s i c i s t  
:. U S  Army Env-ronmental Hygiene Agency 

Aberdeen.Proving Ground, MD 

1957 - 1961 Graduate  Student 
Ohio S t a t e  Un ive r s i t y  
Columbus, OH 



QL,-,LIN, Robert M. 

Continuing Educat ion:  

1960 - 1978 F i f t e e n  (15) one-week o r  l onge r  s h o r t  cou r ses ,  
e.g. Non-Ionizing Radia t ions :  B i o e f f e c t s ,  
Massachuset ts  I n s t i t u t e  1978; Rad ia t ion  Accident , 

Management, Oak Ridge Assoc ia ted  U n i v e r s i t i e s ,  
e t c .  

Experience Summary: 

S ix t een  ( 1 6 ) y e a r s  of app l i ed  Hea l th  Phys ics  and Radia t ion  Phys i c s  
experience.  C u r r e n t l y  D i rec to r  of t h e  Heal th  Phys i c s  Program f o r  
Walter  Reed Army Medical Center .  The Cen te r ' s  program p rov ides  com- 
prehens ive  H e a l t h  Phys i c s  suppor t  t o  a 1280-bed h o s p i t a l ,  t h e  Walter 
Reed Army I n s t i t u t e  of Research, t h e  Armed Forces  I n s t i t u t e  of 
Pathology,  t h e  US Army Medical Research I n s t i t u t e  of I n f e c t i o u s  
Diseases and c e r t a i n  o t h e r  a c t i v i t i e s  i n  t h e  Washington a r e a .  The 
program mon i to r s  f o u r  (4) Nuclear Regulatory Commission By-Product 
Licenses ,  a S p e c i a l  Nuclear Material License and a Source M a t e r i a l  
License.  The program encompasses approximately 150 l a b o r a t o r i e s  u s i n g  
r a d i o a c t i v e  m a t e r i a l s ,  160 X-ray u n i t s ,  115 microwave d e v i c e s ,  25  h i g h  
i n t e n s i t y  l i g h t  s o u r c e s  and 900 i n d i v i d u a l s  on personnel  monitor ing.  
Also r e s p o n s i b l e  f o r  t h e  t r a i n i n g ,  equiping and d i r e c t i o n  of t h e  o n l y  
Army Rad io log ica l  Advisory Medical Team, a n u c l e a r  a c c i d e n t l i n c i d e n t  
control-team--.J?revious Health-.Ehysics- expest-enc-es-inc-luded evalua- 
t i o n  of i n d u s t r i a l  f a c i l i t i e s ,  r e a c t o r s ,  and environmental  a spec t s .  
Radia t ion  P h y s i c s  exper ience  encompassed a p p l i e d  phys i c s  i n  Rad ia t ion  
Therapy, Nuclear  Medicine and Diagnos t ic  Radiology. Th i s  i nvo lved ,  
l e c t u r i n g  t o  r e s i d e n t s  and s t a f f ,  dosimetry and measurement, equipment 
s p e c i f i c a t i o n ,  e v a l u a t i o n  and procurement, f a c i l i t y  des ign ,  and r ad i -  
ology q u a l i t y  c o n t r o l .  I n t e g r a t e d  wi th  t h e  Rad ia t ion  Phys i c s  was 
exper ience  as t h e  Adminis t ra tor  of a Radiology Department which under- 
went s u b s t a n t i a 1 . e x p a n s i o n  and modernizat ion,  r e l o c a t i n g  t w i c e  and 
inc reas ing  i n  s t a f f  from approximately 7 5  t o  200 and s i z e  by a f a c t o r  
of over t h r e e .  While ass igned  t o  Walter Reed Army Medical Center  have  
a l s o  r ep re sen ted  t h e  Army Surgeon General on numerous committees and 
t a s k  f o r c e s  i n c l u d i n g ,  f o r  example, t h e  F e d e r a l  In te ragency  Working 
Group on Medical  Radia t ion ,  t h e  DOD Committee on Radiology Space Plan- 
n ing  C r i t e r i a ,  ANSI Committee N44, and t h e  Tri-Service Medical Informa- 
t i o n  Systems Task  Group on Radiology Systems. P r o f e s s i o n a l  s o c i e t y  
a c t i v i t i e s  have inc luded  Chairman, Teaching Committee, Secre ta ry-  
Treasurer  and P r e s i d e n t  of t h e  Mid-Atlantic Chapter of P h y s i c i s t s  i n  
Medicine, R e p r e s e n t a t i v e  of t h e  American Assoc ia t ion  of P h y s i c i s t s  i n  
Medicine t o  ANSI N-44, and Represen ta t ive  of t h e  American P u b l i c  Hea l th  
Assoc ia t ion  t o  t h e  Nat iona l  Conference on X-Ray R e f e r r a l  C r i t e r i a .  



QUILLIN, Robert M. 

BIBLIOGRAPHY 
-5- 

1. W. L. Saylor and R. M. Q u i l l i n :  "Methods f o r  t h e  Enhance- 
ment of Skin Sparing i n  Cobalt-60 Teletherapy," American 
Journal  of Roentgenology, Radium Therapy and Nuclear Medi- 
cine,  January 1971. 

-. . 

I 

2. M. G i l l i n  and R. M. Qu i l l in :  "Variation i n  Output wi th  a 
-. 

f ixed Dose Se t t ing  on a 4 MV Linear Accelerator ,"  presented 
a t  1 5 t h  Annual Meeting AAPM, August 1973. . . ., 

3. M. G i l l i n  and R. M. Qu i l l in :  "Spl i t  F ie ld  Isodose Curves on 
a 4 MV Linear Adcelerator," presented a t  1 5 t h  Annual Meeting . 
of W M ,  August 1973. . -  

\ 

4. "Radiation Protec t ion Guidance f o r  Diagnostic  X-Rays," -- I 

Federal  Guidince Report No. 9, Environmental P r o t e c t i o n  Agency, 
Interagency Working Group on Medical Radiat ion,  October 1976. 



CURRICULUM VITA3 FOR ROBERT' GOLDEN, M. S . 

-- 
" .-*-- 

Degrees : 7 

A.B. ; U n i v e r s i t y  of  c a l i f  o r n i a ;  ~ e r k l e ~ , (  
i n  P h y s i c s  

M.S.; Colorado Zmivers i ty ,  Denver, 
R a d i o l o g i c a l  Phys i c s ,  

P o s t g r a d u a t e  S t u d i e s :  
U.S. Naval R a d i o l o g i c a l  Defense Labora tory ,  San Francisco,Uni-  
v e r s i t y  of C a l i f o r n i a  Extension 
San F ranc i sco  S t a t e  Un ive r s i t y  
U.S. P u b l i c  H e a l t h  Serv ice ,  C inc inna t i ,  Ohio 
Colorado Department of Pub l i c  Hea l th  and A.E.C. a t  Denver 
U n i v e r s i t y  

M i l i t a r y  Se rv i ce :  
U.S. Army Air Force, 1942-46, Motion P i c t u r e  Photographer  

4 

Membership i n  P r o f e s s i o n a l  Soc ie t i e s :  
American I n s t i t u t e  of  Physics  
American A s s o c i a t i o n  of P h y s i c i s t s  i n  Medicine ( c h a r t e r  member) 
Hea l th  P h y s i c s  S o c i e t y  

I Ohio Academy o f  Sc ience  
Texas Regional  Medica l  Program 

C e r t i f i c a t i o n :  
R a d i o l o g i c a l  P h y s i c s ,  American Board of Radiology,  June ,  1970 

P e r t i n e n t  Employment : 
1. -U. S . Naval Rad io log ica l  Defense- Laboratory,  San -Franc isco ,  

C a l i f o r n i a ,  1950-61; GS 5 - GS- 11 
2. Colorado U n i v e r s i t y  Medical Center ,  Denver, Colorado, 1962-66 

R a d i a t i o n  S a f e t y  Of f i ce r ,  Mas ter ' s  Degree S tuden t ,  and asso- 

- c i a t e  p h y s i c i s t  i n  Radiat ion Therapy Department 
3. U n i v e r s i t y  H o s p i t a l s ,  Case-Western Reserve U n i v e r s i t y ,  

Cleveland,  Ohio, 1966-68, Radio logic  P h y s i c i s t  
4. R a d i o l o g i c a l  Phys ics  Center,  M.D. Anderson H o s p i t a l  and 

Tumor I n s t i t u t e ,  Houston, Texas, 1968-72 
5.  Youngstown H o s p i t a l  Assoc ia t ion ,  Youngstown, Ohio; 1972-76, 

R a d i a t i o n  P h y s i c i s t  
6. Walter  Reed Army Medical Center ,  Washington DC, 1976- P re sen t ,  

. Rad ia t ion  P h y s i c i s t  - 
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RES ,VIE O F  PERTlNENT EMPLO\ - E N T  - 
g. 5 .  N a v a l  Radiological Defense L a b o r s t o r y ,  S r n  F r a n c i s  =o,  Cal i forn is  

Mr.  Eugene  Tochi l in ,  Supervisor  . 

Employed 1953-1961 

R e s e a r c h  P h y s i c i s t  in  Nuclear  Radiation Dosimetry 

A significant p a r t  of m y  w o r k  myas - i n  photographic radiat ion dos imet ry .  
I t  was applied to  g a m m a - r a y ,  b e t a - r  ay,  x - ray ,  neutron and charged  pa r t i c l e  
dos ime t ry .  T h e  var ious  p a r a m e t e r s  involved in the response  of f i lm dos ime te r s  
to  radiat ion of different  e n e r g i e s  w a s  studied. To do th is ,  effective ene rg ie s  
and  in tens i t ies  of x - r a y  b e a m s  w e r e  m e a s u r e d ;  the neutron fluence and 
in t ens i t i e s  w e r e  m e a s u r e d  f o r  the  63" Berkeley  cyclotron, the L i v e r m o r e  
w a t e r  -boi le r  r e a c t o r ,  and  the L o s  Alamos  Godiva r eac to r .  

Ionization c h a m b e r s  such a s  the  Victoreen,  Argonne, Landsverk  and 
S ieve r t  c h a m b e r s  w e r e  used  extensively.  As new radiation de tec tors  became 
avai lable  o r  showed p r o m i s e  of being useful,  they w e r e  tes ted  for  sensi t ivi ty ,  
e n e r g y  dependence, d o e s - r a t e  dependence,  geometr ica l  effects ,  fading, and 
p rac t i ca l i ty  fo r  use by the  U. S. Navy. An example i s  the g l a s s  fluorod. T h e s e  
s tudies  w e r e  made  s ib le  by the  supporting techniques of scinti l lation 
s p e c t r o m e t r y ,  neutron s p e c t r o m e t r y ,  the use of scinti l lation well counting, 
a i p  counting, geiger  -tube counting, and the pre.paration of samples .  Specialized 
equipment  was  designed and  built .  Examples  a r e  a par t ia l  body neutron shield,  
a s e n s i t o m e t e r ,  su r face  ionizat ion c h a m b e r ,  and source  calibration jigs. 

Typical  p ro jec t s  c a r r i e d  out  by  m e  were  the evaluation of the r e sponse  - 
of a Po la ro id  casua l ty  f i lm  d o s i m e t e r ,  formation of t issue-equivalent  m a t e r i a l  
f o r  x - r a y s  and neut rons ,  f eas ib i l i t y  s tudies  of neutron radiography, and 
s tudies  designed to fo rmula te  a f i lm-phosphor dos ime te r .  

I ca l ib ra t ed  x - r a y  m a c h i n e s  such a s  a 50 K V P  beryllium window unit, 
a Westinghouse 250 K V C P  the rapy  unit, a G. E. Maxitron, and 1090 K V P  
G. E. indus t r i a l  rad iographic  unit. 

occasional ly '  I provided consul tat ion s e r v i c e  fo r  the Biomedical  R e s e a r c h  
p r o g r a m s .  
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Univt i ty  of Colorado lilledical C e n t i k $ - &  

4 2 0 3  E a s t  Ninth Avenue,  Denver,  Colorado 80223  
Ass igned  to the Sect ion of ~ a d i - ' \  U L I  C i a P Y  

D r .  C a r l o s  E. G a r c i g a ,  i s  Head of Radiotherapy 
and A s s i s t a n t  P r o f e s s o r  of Radiology 

Employed a s  Radia t ion  Safety Officer ,  1962-1966. 

My ac t iv i t ies  zi t h i s  Med ica l  Center included respons ib i l i ty  of the 
r ad ia t ion  safe ty  p r o g r a m ,  f o r m a l  s tudies  toward a  M a s t e r ' s  degree ,  r e s e a r c h  
i n  Radio therapy and Nuc lea r  Medicine problems,  and ca r ry ing  on r e s e a r c h  
i n  the  field of t h e r m o l u m i n e s c e n t  dosimetry.  

My assoc ia t ion  i n  r a d i a t i o n  therapy consisted in working on individual 
p r o b l e m s  such a s  ca lcu la t ing  exposure  r a t e s  at  var ious points surrounding 
r a d i u m  appl icat ions and i m p l a n t s ,  calculating isodose l ines  for  single and 
double t r e a t m e n t  f ie lds ,  ca l ib ra t ing  x - ray  units, and consulting on problems 
i n  radiological  phys ics  s u c h  a s  protect ion plans, calculating patient dosage 
f r o m  diagnostic e x p o s u r e s ,  a n d  calculating internal  dosage due to  application 
of radioact ive i so topes .  

Cal ibrat ions cons i s t ed  of Half Value Layer  measuremen t s  and intensity 
m e a s u r e m e n t s  of r ad ia t ions  f r o m  diagnostic and therapy x - r a y  machines and 
f o r  a  60 cobalt  t he rapy  uni t .  F o r  one year  during the absence  of the radiological 
phys ic i s t ,  I functioned i n  t h a t  capaci ty,  with the exception of teachinz, in 
addStion to m y  regu la r  dut ies .  . 

The radia t ion  s a f e t y  p r o g r a m  was developed by m e  e a r l y  in 1962 to 
follow the provis ions  of a r e c e n t l y  granted Broad Medical License ,  the 
r ad ia t ion  s a f e t y  r u l e s ,  a n d  10 CFR 2 3 .  

Routine moni tor ing  w a s  s t a r t e d  for  radiation l eve l s ,  radioact ive con- 
taminat ion  in l a b o r a t o r i e s  .and occasional  checking of the r e l ease  of activity 
t o  the  environment  w a s  in i t ia ted .  Monitoring was s t a r t e d  to check exposure 
of pe r sonne l  f r o m  i so topes  and  rad ium used in radiat ion therapy, to  check 
h a z a r d s  f r o m  x - r a y s  u s e d  in the hospital  and Medical Center and f r o m  a l l  sources  
of ionizing radiat ion,  by s u r v e y s ,  u se  of fi lm badges,  and pocket chambers .  

T o  a s s i s t  u s e r s  of i s o t o p e s ,  consulting was done to  a s s e s s  radiation ex- 
p o s u r e  to exper imenta l  a n d  c l in ica l  subjects given isotopes.  With the increasing 
u s e  of new isotopes and i so topes  of increasing activity,  planning was  done to . 
prov ide  safe ,  ye t  convenient methods  of handling these  ma te r i a l s .  

Included in  the consul t ing w e r e  the calculations of room shielding for 
diagnost ic  use ,  and i r r a d i a t i o n  of experimental  m a t e r i a l s  by x - r a y s .  Calculations 
w e r e  made  to p red ic t  the rad ia t ion  levels  expected f r o m  a 651)O Cur ie  Cobalt 
t h e r a p y  unit in a new t h e r a p y  r o o m  and the t ransfer  of the unit f r o m  one location 
t o  t h i s  room was  accompl ished  smoothly. 

An i r rad ia t ion  f ac i l i t y  f o r  medium sized animals  was  planned by m e  and 
with m i n o r  changes,  the  p l ans  w e r e  accepted by the granting agency, the 
National Inst i tute  of Heal th.  

A p r o g r a m  fo r  mon i to r ing  hospital  isotope technicians by whole body 
counting \\.as insti tuted i n  1962 and has  been successful in showing t r ends  in the 
buildup of body burdens of diagnost ic  isotopes.  With this  information i t  has 
been possible  to  s e e k  out and p reven t  the improper  handling o r  s to rage  of ,' 

raciioisotopes.  F' 



Depvtment of 2adiology 
Univers i ty  H o s p i t a l s ,  Case-Gestern Reserve Univers i ty  

University C i r c l e ,  Cleveland, Ohio 44106 

~ c s i s t ' m t  Rad ia t ion  P h y s i c i s t  and Senior  I n s t r u c t o r  
under E. C.  Gregg, Phd. 
J u l y  1966 t o  ~ u l y  1968 

The primary duzies of t h i s  p o s i t i o n  a r e  of t r ez tment  planning i n  r a d i a t i o n  
t h e r a p y ,  followed by r e s e a r c h  i n  problems i n  t h e r a p y ,  and f i n a l l y  by i n s t r u c t i o n  
of radiology r e s i d e n t s  on a pe rsona l  b a s i s .  Addi t iona l  d u t i e s  are c a l i b r a t i o n s  
of the rapy  equipment, maintenance of  the rapy  equipment, development of r a d i a t i o n  
d e t e c t i n g  equipment, r e s p o n s i b i l i t y  f o r  a l l  radium c a l c u l a t i o n s  and radium 
h a n d l i n g ,  and formal t e a c h i n g  o f  x-rzy physics t o  x-ray technic ian  s tuden t s .  

Treztment planning has  been almost exc lus ive ly  f o r  mul t ip le  f i e l d  i r r a d i a -  
t i o n s  by a 2 M V Van de Graaff  and 6 Nv Varian Cl inac .  A s  an a id  t o  t h e  planning,  
equipment and techniques have been d e v e l o ~ e d  t o  s i m p l i f y  set-up procedures. 

C a l i b r a t i o n s  have been c a r r i e d  out  f o r  t h e  above named equipment, and f o r  
or tho-vol tage  and low energy (100 KVP) x-ray u n i t s .  Thermoluminescent dosimeters 
have been used f o r  o b t a i n i n g  depth dose curves,  and f o r  i n v e s t i g a t i n g  t h e  
r a d i a t i o n  dose a t  p o i n t s  i n  t h e  b ladder  and rectum durirgradium app l ica t ions .  
The technigue of measuring b ladder  and r e c t a l  exposure d i r e c t l y  by s c i n t i l l a t i o n  
count ing,  and c o r r e l a t i n g  with c a l c u l a t i o n s  of exposure w z s  i n s t i t u t e d  by me. 

TLD dosimeters have been used i n  Alderson phantoms t o  check ca lcu lz ted  dose 
d i s t r i b u t i o n s  i n  t r ea tment  planning.  

A f i l m  dosimetry progrsm has  been s e t  up t o  measure dose d i s t r i b u t i o n s  by 
t h e  method of edge-on exposure i n  a t i s s u e  equ iva len t  phantom, t o  eva lua te  t h e  
use fu lness  of t h i s  method, and determine under which condit ions t h e  dose d i s t r i -  
b u t i o n s  obta ined a r e  val . id .  

Consultat ion hzs been i n  p r o t e c t i o n  planning,  planning rad iob io log ica l  
experiments wi th  r e s p e c t  t o  t h e  physics  of i r r a d i a t i o n ,  t h e  d i s t r i b u t i o n  of 
exposure r a t e s  i n  an animal i r r a d i a t o r ,  measurement of d i sgnos t i c  r a d i a t i o n  . 
l e v e l s ,  eva lua t ion  of performance of  l ightweight  d iagnos t i c  x-ray u n i t s ,  and 
c a l i b r a t i o n s  of  x-ray u n i t s  i n  o t h e r  nearby h o s p i t a l s .  



- E ~ d i o l o g i c a l  "hys ics  Cecter ( F ~ P c )  
P'nysics Department, The i jn ivers i ty  of Texes 

t-1. P. Anderson Hosp i te l  a d  Tumor I n s t i t u t e  at Houston 
Houston, Texzs 

R .  J .  Shalek,  FhD., Di rec to r  

A s s i s t a n t  i n  Physics ,  August, 1968 - Kovembcr, 1971 

A s  s e n i o r  p h y s i c i s t ,  I organized procedures and designed protocols  f o r  
t h e  e v a l u a t i o n  of f u l f i l l m e n t  o f  t rea tment  dose by radiotherapy departments 
p a r t i c i p a t i n g  i n  n a t i o n a l  c l i n i c e l  t r i a l  s t ud i e s .  The evaluations were- based 
on t h e .  results of i n t e rv i ews ;  measurement of r a d i a t i o n  beam parameters which 
would a f f e c t  de l ive red  dose;  reviews of t h e  dosimetry of p a t i e n t ' s  c h a r t s ;  a 
s imula ted  t rea tment  cyc l e  t o  an Alderson anatomical phantom loaded with l i t h i u m  
f l u o r i d e  dosimeters.  

I n  m y  f i r s t  yea r  w i t h  t h e  RPC, t h e r e  were v i s i t s  by me t o  twenty t h r e e  
i n s t i t u t i o n s  p a r t i c i p a t i n g  i n  at  l e z s t  one of t h e  t h r e e  c l i n i c a l  t r i a l s :  
Hodgkin's Disease ,  Methotrexate , and Carcinoma of  t h e  Pros ta te .  Radiation beam 
measurements were made o f  photon and e lec t ron  beam u n i t s ,  with beam energ ies  
rang ing  from coba l t  gamma-rays t o  33 1.N photons. 

Responsible t o  me were a j un io r  p h y s i c i s t ,  part- t ime s e c r e t a r i e s ,  a t e chn i -  
cian, two summer s t u d e n t s ,  and one post -doctora l  fe l low.  The R P C  l abo ra to ry  
developed and t e s t e d  ze ro-a i r  volume LiF '(powder) dosimeters,  u t i l i z i n g  
11 ~ h r o w a w a ~ "  l i t h ium f l u o r i d e .  Techniques were developed f o r  t he  evaluat ion of 
dose i n  t h e  Alderson phantom, by ion  chabber and L i f .  S tudies  were made o f  
t h e ' u s e f u l n e s s  of va r ious  t i s s u e - e q u i v d e n t  phantom mate r ia l s .  Specia l ized 
equipment w a s  designed and b u i l t ,  such as a por tab le  tank f o r  measurement of 
dep th  dose  i n  water. s t a r t i n g  from an experimental approach, t h e  RPC, f o r  
t h e  Hodgkin's Disease mantle f i e l d ,  c l e r i f i e d  t h e  contr ibut ions  t o  tumor dose 
due t o  va r i ous  inheren t  i n  t h e  mantle f i e l d .  In tensive  s t u d i e s  
were made t o  evaluate  t h e  performance of r ad i a t i on  measuring equipment and . . 

thermolwniniscent  readout .  

Considerable t ime h a s  been spen t  by me i n  eva lua t ing  measurement d a t a ,  
p a t i e n t  dosimetry,  and analyzing concepts and c a l c u l a t i v e  methods u t i l i z e d  
by v a r i o u s  i n s t i t u t i o n s  f o r  determining tumor dose. Each evaluation has become 
a document, of a form o r i g i n a t e d  by R.  J. Shalek, which summarizes t h e  con- 
c l u s i o n s  and reduces t o  a simple statement,-- t h e  r a t i o  of tumor dose de l i ve r -  
ed t o  dose  prescr ibed.  - - 
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32cis2 ;~~ :nysicist 2c5 R z d i n t i o n  I r o t c c t i o z  E-frccr, ?:ov. 2973 - 
I*:. F. Shcsicaz, K.3. S-spervisor i n  3 S i z t i c j n  Tilerapy, SouYn u n i t  - L.2. S l x s h e r ,  X.D. Su?e rv i so r  i n  Zz22zLion ,-rotociion, ~ 0 2 t h  i ~ z i t  

l o r  z l z o s t  f o u r  yezrs ay sckeLulc  w a s  EGZ k d i a t i o n  Tnera2y ard , 

20;: i n  t h e  p h y s i c s  of d i a s n o s t i c  x-rays,  n u c l e a r  ncAic inc ,  t c a c h i c g  
p h y s i c s  2r.d r s i a t i o n  szfety.  liore rccently the bz lzncc  z h l f t d  to 
50;: 3215:ztion Therapy w i t h  more e f f o r t  going i n t o  c i l agnos t i c  r-iology. 
In every area i have  worked 2103~2, hoiiever i n  d h g n o s t i c  r d i o l o g y  zrd 
n u c l e a r  s d i c i n c  z s s i s t z n c e  was z lxzys  a v z F l n b l e  f o r  s p e c i f i c  problcTS. 
A t  p r c s e n t  t h e r e  is a n . o p e n  p o s i t i o n  $or trainee i n  Z d i a t i o n  P r o t e c t i o n  
a t  $57 j F e r  z o n t h .  

I n  Z z c i i ~ t i o n  'Incrsrpy, 1 revlc.;ec! x o r k i n g  data ar;d d o s i n e t r y  r-th&s 
for or t : r ;ovolALe x-rrys , cesicm 2 ~ l i c r t i o ~ s ,  zrd b IVY X - ~ ~ S S .  E o c & m e s  
v e r e  izzrove5, is~rovczznts i n  dose c ~ l c ~ l 2 ~ i o n s  x e r c  i n ~ t l t u t ~ ,  c ~ l c u -  
1 z t L o n s  Tor scze lrrcgul= fields :<ere done on 2 ratiop2l ' ~ s i g ,  2 ~ 2  
new cievlces  f o r  t r c z t n e n t  z i d s  xere  d e v c l o o c i  or i n t r c d u c d .  XYCSS 
i n c l ~ Z q i  d i s t r n c e  i n 2 i c a t o r s ,  r?se of Isszrs, 2nd t r z a + a e n t  v w E i c a t i o n  
flixs. A c o s t  i a g o r t - n t  inprovezcn'i  n2s the I n t r c 5 u c t i o n  to the l s c  

. - of ccz+fcr c a l c c l a t d  i s c sose  dz=z l o r  r o i z t i o r . x l  fields ax2 cesLrr;~ . . ap~lizzx:ons, x l i l i z f  ?,o 2 t e i e c o p i c r  r rA  cc:pu-lztions z'roa f4.D. Ar.5crson .- 

I:cs?itzl. 2 0 3  t h 2  b-zglr--~ing I w ~ i % c i  'LO ctilizz . t h e  Y8-4 csr ; l .ptcr  (IZ!,; 370) - fcr L - r c q l z r  3 fieles us ing  ~ J Z O ~ Z Z S  ksc5 on Cur-7ingkzars work. I 
i n i t i z t e  c:?:rt cnecIcir= docxzer , tz t ion  zc2 ~ ? ~ n i a a t i o n  of c a l ~ ~ z t ~ c ; ~ c . . 1  - = P  

XGZ:;, .zzE s t ~ ~ c d  a - co 'x~jara ' i ive s t c i y  of t h e  e r r o r s  i n  o-zr t . ~ o  cii5cnsio~iz1, 
0 . 9  - c z s e  ~e%! i cd  T o r  e t l c ~ l z t l o 5  GZ i o s e  f o r  cesiuz z s - ~ i i c t l c ~ s .  L.t 
? r e s e n t ,  a t5erz3y t e c 3 z i c i m  cz l cz ' k t z s  ccsikx c r s e s ,  r o t z % i c r z l  c z s e s ,  
zr5 2lzr.s z u l t l ? l e  f ieic czscs. She! 21-2 o-li~er t echn ic i -ns  c z 1 c u l z - l ~  
si@e 5ix& f i c l C  o r  pxel lel-o_c;os& , f i e l d '  czses , uzd c r  the  6 k c e 5 l o n  
of the ?&9ation Ticrapis t .  I s t c i c i  t'ie use of  g l z s t e r  czsts. zx.5 xzx 
~016s Zor ceses i n  =hick b ~ l c s  i s  zeqnize6. Tic &c. of  e s t  leg b l o c k s  
xz5 siL-te2 ~2 1972 by ;?.ysc,-l, per-nl ,, ...,- ~, , , -ncsconi  --i dssir:e'icrs ar.6 ~ G E  

. . 
c>zn-2sr s ; e ~ s .  ,c...e;..t~ T- :,- uczc C S C ~  w.??n c? lcu l2- l iozs  srcrc scbjcct  t o  U Z U S ; ~ ~ ~  

e r r a r .  I-:y s 2 l ; r o ~ c h  t o  t h l s  7osition x:s (1) s c r v i c o ,  (2) tcac'niiig z&d 
..' .(3-j sere resexrc>. - - 

- .  y~:: r k i 2 i i o n  srcczy Tro,ytn r:zs chz r .g~d  Troz :!in-,ly co l1cc t i r . g  
_'i12 r e 2 c r t s  -Lo zc zctivc cffczt r t s C c z  e:.:p;re to evcyyozc 
hr.vslvc5. T i L s  izclcci& s z e c i z l  Ice-L-zcs t o  r.l?rzlr,g gzou?s, zsre 

- .  . . rzc12:lcjn S-ZVCYS, strsqnzL i z v o l v ~ z n z t  ic pro>1cz zress cf -- , ,d i r t  i c n  . . . - 2 r o t c c t i s r ; ,  r-2 i n t s r c ~ t  In s w l i "  cco;l.';rol azt  us2 of ?rotcc-Live - 
devices tcch-iquzs i h  e .ZZ;LCL~$:-~~~: I ~ T J c ~ ,  0 r g ~ ~ ~ ~ z 2 6  ztf ~ t y  . . - .  rules :,-c=c 2rGpsscz ac& 2 r~aistion ? = o - k e z t i o ~  co~:2 lz tce  Z E ~  Z C Q ~ C Z ~  . . 
:soto?es co7iz i t te~ .  xerc f o r ~ c d .  X ~ ~ ~ o ~ z i z t e  r c c o ~ L s  2r;j. 2ocEcnts  were 



- - o r g L n i z &  for o_uick re fe rcncs ,  t h r e e  c z - , z r ~ t e  2'cezscs 5 ~ :  u e  zy- 
proiuct ; l ~ t e r i a l  x e r e  u g z t e d ,  2 ~ e n C 5 5  zc r lg< icz l ly ,  rcncxc5 in 1572, 
an6 finally cor,solidets iz 1975, - 

In d iagnos t i c  r d i o l o g y ,  ~ ~ r o t e c t l c n  pTknzi r s  far sex ,:-rey roozs,- 
c ~ e c k s  on sew x-ray u n i t s ;  2r.d n o n l t o r L r g  f c r  2rs3lezs w i t h  o l ~ z r  
quipmer..t xere done.  I assfste5--ir, the acquisiticr.  cl" 2 22;; cesi-~-,- 
i & i d e  i ~ g e  i n t e n s i Z l e r  and rccordcr ;rith ir-s'rr;t ?lzyb-cli for +kc 
k~iox-,scular laboratory. ;:'e 2-2 t r2 l r .Frg  tzzhzicizns zzd stx5 exts  

- t o  nse a sensi tometer ,  t e s t  ;ittterz, Ar2rz.n-C-okes cassettes zn6 z densi-  
t o ~ e t c r  t o  improve d i a g n o s t i c  x-ray- 4uzlity c o E t r o l .  

In Kuclear Kedicine I zaterizlly essist&.in the ew_visition ol 2 
ganrr2-c2aera for both N o r t h  and S o u t h  V r i i t s  by gathering technic21 
i $ o r n r t i o n  and &tz b e z i n g  on t h e  e c o n o x i e s  or t h e  u s e  of t hcse  tevices. 
I y o v i d e 4  ohysics input wi th  respect t o  aex z o c e i u e s ,  cAibrztlons, 
instructiox of personnel, 2nd p e r i a i i c a i l y  s~-veycA fcr rzdiation levels, 
arc? co~tamln~t~oc. 

1b:y efforts xith txo UlLrzsozrd c o u c s  x e r e  t o  ect 2s ptrt tize z5visoz . . -. . xiYn t w o  Yonngsto:?n S k t e  U n i v c r s i i y  steez- ls  zn t h e  :.s-Lranozy-?n:rs_cs 
3e~zrrLment. T'neLc pro j s c t  is to expcrircer.t.zlly k e t e r n i n e  chzrzcteristf cs 
of the u l t r a s o u c ?  bean 2nd deveio? m a t h ~ s  for is2rovirg quality ccn t ro l .  



. . PLEASE OE SU7.E TO P i A D  ATTACEED Il4SiRUCTiOtlS EEFGEE CCMFLE'TlNS i T E M  20 
2C,. D : ; ~ F J E ( ; C ~  : j:;-r _ I :  ?LL.* .Oi.ESC:iT .rrnrrr.n a r . 2  ,,r.ri t:.i ,<.-c~~.r.: f i r ! r n & ~  o ~ i ? . - . ? : ? . ~ r n i  rn 1r ;J ra : r  l . . 'c: i ,  t r .  nrdrr. J 

,nqu:r) hc r z o r  of ysur pltwnt rrnflcyc: r cp rd ing  you: C~LL-~CLC:. q~~16:x: io i ts .  a r d  rrrord o! crr.pioymcnt?. . . . . . . . . . .. . . . . . . . . 
( A  -sr- u,li "01  .,-fm lour  rsn~i&z:,r.r: /a n r ; p i o m a l  G , . ~ P ~ Y ~ I I I C J  cxrt.2: /zr H L A R J N G  EXAMINER ~ ~ I I I O U . )  

Q Yn 0 N O  

I I b ~ c s  of crnpioymcnt (monrb. ,=or) ( E r r r  tirlc of position I If Fcdur l  scrvicc. civilian or milinry 

TO P U s E f x  TME 1 h d i a t i o n  f i y s i c i s t  I E r a d c  GS 1310 
L 

Avg hrs Placc of cmpioymcnt N v m k r  tnd h d  o(crnplo!m Krnd of bustners o r  o r ~ r n ~ r r n o n  
p a  week Ci s 3 - * s ~ + u d  ( m a n u  a r r u r r n e  4 rounring, rnJuranrr, I Washington 1 Phyi. Sc i  tecd ,,, J doiosoirh 

1 4 0  ( ~ t a r c ~ , ~ ,  

x i m e  of rmmcdutc r u p ~ m r  I Kame o i  cmploycr (hm, wrlanr=irn.  err j m d  address (mr ludrnp  ZIP 61, : / i n o w n )  

Wm. Neglia, M.D. p + l t e r  Rae6 Army 3 d i c a l  Center, Dept of R a d i o l w .  
hca u c  and phonc KO if knss=(doil 1576-3575 I Radiation l'herapy SVC, Washington D. C. 20012 

E f o r  wncing ro ic=c Seekina W e e r  Im~rovement I - - - - J 

- R - p r ~ o n  01 dutea. rcspnsibilt~lcs. m d  a c c o m ~ i l s h ~ c n l s  Sen ior  P ~ Y S  i c i s t  a d  head of D ~ V S  ~ C S  s e c t  ion. 
Please  s e e  encloseh p o s i t i o n  d e s c r i ~ t i o n ,  
~ w d &  " O u t s t a m i i ~ "  i n  first year .  

For rgcncy usc ( r k i l l  ED&, err.) - 

.- - 

I 

See %low 
AIO Cock and pborr NO. if known 

Ihrn of cmplormcn~ (arcarb, ~ 7 )  

From BOY 191 . TO b y  1076 

Youngstown Hospital  Association 
345 Oa): H i l l  Ave. Y O U ~ ~ S ~ O W I I ,  Ohio 44501 

1 

1ar .ng Stagnztion i n  Rad ia t i on  Tnerapy. .Cannot perform a t  profess iona l  level. 
Dcsmpon  of duos .  rtsporurbiilus, a d  a ~ c ~ m p i : : h m ~ - ~  R d k t i o n  %m>y-Batment ~ 1 a n n i - m  c a l i b t i o n s .  
radium cu ra to r ,  solve  phys ics  problems as request& by r a d i a t i o n  t h e r a p i s t .  
i n i t i a t e  new ideas i n  qGli ty  c o n t r o l ,  ~ h y s i c s  inpu t  

A 

Nucl- Nedicine - consu l t ing ,  t each ine ,  surveys, physics i n ~ u t  
Supervisor 1 Radiation Tnerapy - 1.i.F. Snerldan, K.D. Pleese do not inquire 
Supervisor; E d i a t i o n  h o t e c t i o n  - Lloyd 3. Slusher, M.D. Please  do i n q u b e ,  

Dam of c r n p l o ~  cnt /munib, y w r )  

 om Ju ly  1968 TO Eiov. 191 

R.J .  Shzlek, PhD, 
k =d ~ b a c  Nc. if k n o ~ n  (713) 792-3230 

E m  wtlc of pasidon 

Phys ic i s t  

Radiologic Physics Center; M.D. ~ n d e r s o n  Has?, 
& Tumor I n s t i t u t e ,  Houston, Texas 77025 

I- 

If Fcdcrnl rcrvicc, civilian or m3ury  

grade NmAm 

E m  title of position 

Ass is tznt  i n  Physics 

For agency LUC ( t k i l l  d~. err.) 

Kind of busincss o r  orgrnizatim 
{ ~ ~ ~ U J ~ I U ~ ' ; ; ~ ~ ~ $ ~ ; ~ I I U ~ S ~  

crc.) 

H o s p i t a l  

Salary o r q m i n p r  ---* 
Sranir l  

\ 

F i  b Pa 

If Federal rcrvice. civilian or milimy 

pdc N.A. 

This'uas a temporary pos i t i on .  &son ior I=V;I?S Originally planned t o  stay 2 ,vezrs. -. 
~ ~ i p d ~  d d u o a .  ~ s p n s i b i l i r i a .  tnd accc--;.iirhmmrr Sen ior  h y s i c i s t  - RPC - drganized ard operated under 

' R . J .  Shelek, a pro jec t  fmsed by X.1 .H.  t o  evaluate  t h e  f a i t h f u l n e s s  by which 

~ t m r  of G=dktc s x p n ~ o r  ) Kame of cmploycr f k m ,  oqaanar ion ,  err.) zmd addmu f i n r l n d k g  ZIP Code, if k n o m l  

Kind of businc?s or organiutioo 
( . l ~ h u ~ a c ~ u r i n g .  arcaunt;ng, i n ~ u r ~ m u ,  
err.) 

S t a t e  H o s ~ i t a l  

S a r y  o r a r n i n p  .. 
S r i - r i n ~  \ pk year 

i 

~ i n r l  j p m  year 

- 
- 

K a m c  of irnmcdkrc suW- 1 Name of cmploycr (/;rm, o q r n r z a f r a ,  rtr.) m d  lddrcw ( i n r l u d h g  ZIP 6&, i / L n o w r j  

prescr ibed  r a d i a t i o n  therspy dose is de l i ve r& by i n s t i t u t i o n s  m r t i c i p a t i m  i n  . -  

I c e r t a i n  na t iona l  clinical trials. 

Number and kind ofcrnploycs 
supcn,ircd 

none 

ATE. hn .  
pc vccL 

40 

Avp. hn. 
p+.r weel  

40 

Piace of cmploymcnt 
c r y :  Youngstown 

.mi0 Sutc:  

Plzcr of crnplo!.mcnr ' 

Ciq: H o w t ~ n  
kart: Texas 

Number and kind d c m p l o y u s  - oem;ud 2 
h i o r ;  phys i c i s t  
Technician 
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ScrGI or Service N u m b s  

19940 5pil----" 

1 .  a ?  f 9 :  j v I 6 ;  r o r  I c I B. A?nouncrzacn: No.  
a z : ~ x . - r r d l 7  ; ~ d i o l o g i c l l  3 y s i c i s t  J 

Standzrd Form I 7 1  
Scptenbtr 1971 US. Civil St- 

I DO NOT WRITE IN  TElS BLOCK 
I F ~ J R  USE OF Ev.*.hr!xlxt CLFFICI c:::Y 

1 
' 

.... 

$ 
z 
0 
C 
2 

.n . 
m 
P - .  

C Cyr;ons for =hi& you wish to  bt i J " r~cc r rd  (I! I I I I ~ U '  rr: s m c u n ; m f i : j  ~ L C A  ~ C S I S ~ F :  ' 

D. Ekr). p h c t ( s )  YOU wish to be cn?l~:c.d 

I !p+ial 5eut-iv Account ~ u r n h r = @ <  
InidzL pnd Date 

- 

'd ashlrgtor ,  D , C. area 
&, .%=Ie phone f in: ludrn~ Asr 

1 .- 

Nosnonr: 

Form Reviewed: 

4. Narnc (LJI} {First)  ( M - i d J i t )  Cit is .; l in.  i j ' rn j }  Mr. Kiu. 0 him. 
& A- ( s u r r h . ~ .  S z t , u r ,  Cir) .  UIC a a d  Z I P  6&/ 

Golden, R o b e r t .  NMI .......................................................... 
. . .......................................................... 

.....................-................................ ... 
2 

1 '4 ot vod-~g residcne ( S l a f r )  

- ~ ! l d  - . 
6. Ti6'h: u.iLh~ut s h e  [l. %ight.+ 

t r -- . . : - 
Einhrrlace fCitr a n d  551, 4 

h g  hvcsd- 
E=td 

For;;, ~ . ~ i r o v e d :  

. A 

, 

- - 
11. If you h a v e z r  been cmploycd by r4c Fcdcril Guvcmmmt 11 a d u i b n .  . 

Oprion. 

- 

5 e n =  lo,,., . 

10 Poinu 

Z 
-! 
z 

! 

, 

- 

I 

I . . .  

- 

tza c l s s i f i ~ c i c n  xr ics ,  grldc. and icb title. 

GS-1310 Rad ia t i on  Physicist 
. . 

. . . .  . 
Dares ot savicc in t h l t  ' p d e  . 
FIG To . . .  

LZ Lfpou-.uc ~ r r c n d y  &I a t i s t  of e!ig?hlcs for appir;rment t o  x F r d d  p i r i m .  girc 
&e r c n c  of che aanwncerncnt, chc n z n z  of inc 06cc rnrinuhhg th lk dtc &P 
m 7w.u Do&c  dmring. m d  ~~ n n n g .  

I 
[ '.. . . 

1 

" - I 

' . 

. 4 m q  I _ _ .  .. . . 

Rcfcr for redical -on 
. . - .  ' - . -. 

. . . . . .  

8 . .  

I?. h ~ u t  pay or p i e  y w  will scccpc 

PAY GRADE 

J F OR I GS-23 , 

THIS SPACE FOR USE OF APPOIhTING 0.FlCER Oh'LY 
. 'Preference has  been vcri6ed through prcof that rbc se~ l rn r ion  w u  

wder b n o n b l e  cmdidonr, md orher prwf  u r e q u i d .  

' D S-R. 10-R. ~ o r n ~ .  pub. 10-PL 0th- 

Si :n t r e  aAd Tide . . .  . . . . . .  

- 

1 4  When  =-ill ybu ti 
' available? 

1 month 
15. wi l l  you accept temporary c m ~ l ~ m m t  for: 

/ A r . + ~ a n o  or r J 5 ~ d o - f  -1 monrh or Icu? 
nnjdcir-r wiN 

rrr 'a f i r~  ycur ron~ijrrr;r;on -1 to  4 mcnths?  
fn orbrr appoinmrntr.) 

-4 t o  12 months?  

' 

(hha 
. , 

[Zl Dint. 

-Only in ( rpcr ih j :  

19. VETERAN PREFERENCE. ANorcr all pzm. If s pi docs DOC apply r g  you. r-r -'No." 
. . 

A Have you cver scrscd on acrive dur). in rh: Unircd Icatn  rniliury service? ( k l u a i  faun ofarrive dvr~fbr frsinirrg as r r u m i ~ t  a ~orrdkm.) 

B. f i v e  y o u  mu k n  dish-.& from the vrrrd r m i c n  u n d a  & hooorablc conditions? (You may omit m y  such d i s c ~ g r  chzngcd 
to hononblc by I Diuhxrgz R e v i m  BOyd or s M i l u  sudlOricy.). ....................................................... , .... I 

If '.Ya," &1ai/r h 11m 37 .  . . 

.......................................... C p c  claini 5 - y o k t  prcfcrcncc bavd on acdvc dlry in chc nrmd  fmn?. i .............. 
If "Yu." you will br ngx i rcd  10 frrnirb mrmds I D  suppon j m r  c l i r n  ar I &  r i m  y u  a n  'sP&inrd 

D. Do ~ o u  claim I O p i n c  .mfercncc?. ........................ ., . ., .............. :. ............................. 
I f  "Yrr," t6rrd qp bfprr/m"re ~ I a i m r d  lid rompIt~( .o~='LcIQ-~ Srcnlrrd h m  15. "Cl~im or 10-pain1 Vrrrrar: P r r f i r m r r . "  1orri6 
in t b a r , ~ - m  TYPE C Cnrnpcnslbk ciislbiriry 6 Disabi!icy 5 Wire 0 

- .  
E. Lia D a a ,  Bm&. and Suia l  o r  k m i < e  N m k  ofhD Actire *ice f 5 1 r r  "N/A"  i fnor r r p p l i r o b l t )  

I NO' 
) X 

- I X 

, I x 

- 

r 
5 
l4 

5 

16. T h v c  wiil you arccpt'a job? 

- , W a r h i n ~ c n .  DL. 

- A n y  plzcc in the Unircd Sum. 

- ~ c t s i d c  of ih;' Unitui S u r n ,  

YES( NO] 17. Will you accept less :hzn 1511 time .sh? 

31 , ( L u s  than 4 0  b o v o  ptr u r r i l  Yq No 

I 'X 
I x 

18. Arc y w  wiuicg to rnvel? (C-5hhk onr; 



' ,,sf T ~ P E C . X I ; E F .  - P A R E N T H E T ~ C A L  N 3 T k T l C ) ? i S  !SD!CATE E X A C T  0 2  b!ASlh!L'hl I;','tr<Z,BEF: O F  CHA.RACTEr7C EEQLliRED I?; E A C i i  ITEM. 

1. APPOINTMENT 2. F iEGlSTRATION 3. 50C 5 E C  A t C T  NO. L. t4AW.E (Laaf.  F i re l ,  ,+fiddle I n l r l a l j  
ST A T  US (9) 

BASIC u. 

CS G3L331i 303ZZ,T I;i.II 

5.  C A R E E R  PROGRAM ! 6. AGCY-S.0.N. - 
CODE (2) S V C D C O D E S  ( 8 )  

18 ;IS 2574 ES - --.,., I '- r.%L 

1 12 03 45 00. 30 
17. PRIMARY S P E C I A L T Y  ( ~ b b r e v l a t s )  f h l sx l2 )  

RAD PAYS 

18. SECONDARY S P E C I A L T Y  (Abbr) (Max 12) 

~ruc 1.33 PKYS 

19. T E R T I A R Y  S P E C I A L T Y  (Abbr) (Max 12) 

~ T A  PHYS 

a. EXPERIENCE: U 'o rk ing  b a c k  f r o m  p r e s e n t .  l i s t  in d a t e  o rde r  the l a s t  s i x  d i s t i n c t l y  s e p a r a t e  p o s i t i o n s  h e l d  w h e t h e r  in governmen t ,  
i n d u s t r y  o r  m i l i t a r y  se rv i ce .  P o s i t i o n s  s h o u l d  n o t  be  l i s t e d  s e p a r a t e l y  u n l e s s  t h e y  a r e  c h a r a c t e r i z e d  by d i f f e r e n c e s  i n  grade, 
m a j o r  d u t i e s ,  e m p l o y i n g  o f f i c e  o r  e x p e r i e n c e  c o d e  

G R A D E  e. p o s l T ) o N  T I T L E  (Xbbrqvlatc) (Max 20) f. EMPLOYING O F F I C E  b LOCATION[hfaxZO) 

~13") 1 ?PDIATIOX ?HYSICIST I P. P.kIC 
g. E x P E R ~ E N C E  ( 01 7 1 h. DESCRIPTION O'F WORK 

3 a d i o l o g i c z l  p h y s i c s ,  p l a n n i n g ,  s u p e r v i s i o n ,  execu t ion  of r a d i a t i o n  t h e r a p y  phys i c s  
F rog ran .  

a. FROM . b. To(.Hc-Yr) 
(4) r"f'$ " / 0576 

'6. EXPERIENCE CODE(^] 

C. SERIES Id. G R A D E  
(4) (3) 

0000 1 000 
334 114 10 17 - 

8. P O S l T l O N  T I T L E  (Abhrcviste) (Max 20) 

RMIATIOR PHYSICIST 
1. EMPLOYING O F F I C E  b L O C A T I O N ( M ~ ~  20) 

Youngstown Hosp Assoc Oh 

Gene ra l  r a d i o l o g i c a l  p h y s i c s ,  p l a n n i n g  and execu t ion ,  of ~ h y s i c s  i n  r a d i a t i o n  theray,  
d i a g n o s t i c  'x-rzys,  n u c l e a r  medicine,  r a d i a t i o n  p r o t e c t i o n .  

h. DESCRIPTION O F  WORK 

d. G R A D E  
(3) 

000 

e. PDSITION T I T L E  (Abbrevjale) (Max 20) 

ASSISTANT R.: ?HYSICS 

a. FROM 
(Jhfo-Yr) (4) 

0703  , 

8. E X P E R I E N C E   CODE(^^ 334 1 14 10 1 7 - 
f. EMPLOYING O F F I C E  b LOCATION(hfar2O) 

A ~ ~ I ) ~ s o N  HOSP HOWTON. . TX 

bi ~o(,Wc-Yr C. 5 ERI  7;) 
1172  0000 

A s s o c i a t e  d i r e c t o r  of  r a d i o l o g i c 2 1  phys i c s  c e n t e r .  F1znne-d 7rogrems, supe rv i sed  
~ e r s o n n e l  and a c t i v e l y  p a r t i c i p a t e d  i n  programs designed t o  tsst t h e  a b i l i t y  of 
r a d i a t i o n  t h e r z p y  depa r tmen t s  t o  f i e l i v e r  t h e  p re sc r ibed  t r e a t m e n t  dose  t o  p a t i e n t s .  

h. DESCRIPTION O F  WORK 

a. FROM b. TO(.Mc-Yr' C. SERIES 
( M e  Yr (4) (4) (4) 

d. G R A D E  
(3) 

0766 1 0763 1 0000 . 000 
g. EXPERIENCE C O D E ( ~ A  334 1 14 10 1 7 A 

RP310LCGIC DHYSICIST WJIV HOSP. CL3'43LA?D OHIO . 
h- D E S C R I P T I O N  O F  WORK 

0. POSIT ION TITLE (Abbreviats) (,+&r 20) 1. EMPLOYING O F F I C E  b L O C A T I O N ( M ~ X  20) 

Genera l  r a 5 i o l ~ g i c  p h y s i c s  s e r v i c e  work and r e s e a r c h  i n  r a d i a t i o n  the rapy .  
. . - - 

a. FROM b. TO(.UC-Yr) 
( M e  r) (4) (4) 
0 l l 2  1 0756 

6. E X P E R I E N C E   COD=(^) 

c. SERIES d. G R A D E  
(4) (3) 

0000 1 . 000 
33!4 ( (0  1 7 

C ~ e r e t e d  r e i i a t i o n  p r o t e c t i o n  program f o r  m d i c a l  an6 r e s e a r c h  l a b o r a t o r i e s .  Functioned 
2s zss i s t a~ l t  oh j r s i c i s t  i n  r a d i a t i o n  therapy .  i las mas ters  de6-ree s t u d e n t .  

s. POSIT ION T I T L E  (Abbreriafs) (Max 20) 

ZADIATIOH SAr'ZTY 9Z?Q 

6 -  FROM b. TO(.Hc-Yr) t .SERIES d. G R A D E  e. POSIT ION T I T L E  (Abbrcrlale) (Ma r  20) 
(Mo-Yr) (4) ( 4 )  f 4) 

0753 1 0162 1 0000 I 

1. EMPLOYING O F F l C  E  b LOCATION(Msx20) 

U .  COLO C??. D D Y Z ?  CO 

1. EMPLOYING O F F I C E  b L O C A T l O ~ ( h l a x 2 0 )  

2313.3i SAY rT.AKCISCO CA 

h. DESCRIPTION O F  WORK 

6- EXPERIENC E C O D E ( ~ ) ~  334 1 1 4  10 1 7 h. DESCRIPTION O F  WORK 

3 e s e z r c h  in r a d i a t i o n  c ios inot ry  i n  r z 5 i o l o g i c a l  phys i c s  s o u ? .  l.Ieasure3 r a d i a t - h i s  05 
a l 2 h a  r a y s ,  b e t a  r a y s ,  gamma r a y s ,  x-rays,  n e u t r o m .  C a l i b r a t e 3  r a d i a t i o n  ?r&ucinr  
and r e 5  i e t i a r !  d e t e c t i n g  equipment.  



- .  , 
m.:: -.---- 
Y A I L C ~ I L I T Y :  I r . ~ : ~ > o l i  o f  eus l i sbI ! i ly  m.13 nor be conkidcrcd  a s  s c c ~ m l t r n e n t  b u t  mhould r c l l r c t  s p c  

, n s i d t r r C  c ~ i ?  lo: m c s ~  in w h i c h  hc i nC ica f e s  sva i l ab l l l t y .  

~ - , & ~ s t e  .va!irk:l::y by  c n e c k i n ~  e i t h e r  "A ' '  or "E" below. In adclilior., I! "E" i s  ChccLcC. Id?=::!? s p e c i f i c  hrcar  o f  a r a : l a t l l f t y  
b y  rrcor&n,- OF" c: "D" ir. 8:propriatc b o x e s  bc lou ,  r : E l c ~  h n i  com:nes l i s t e l .  L'ae "P" l o  i n 5 c m t c  eva l l nb l l i t y  f o r  promotion on]y 
a n <  ..D" for  d r v c i o r = c r . l a l  e s a lyn rnen t  f f n  grade)  Or pronol ion .  f p . p io? r e r  ~ r ~ l l a b l c  only a.l:hin l i r ? t s  of p r e s e n t  c o m u t i n g  area  must 
cn t r :  o'p" or "D" u.ldc: t h e  s l e l e  or contry  which  i nc ludcs  the a r c s .  

7. a .  N Z T  A V A I L A B L E .  b. A V A I L A B L E  AS I N D I C h T , E D  BELOW. I 

E D U C  A T l O N  (Show o n l y  formal educat ion  be)rond h igh  school.) I 
I . r  

M  H R  D E G R E E  MAJOR (Minod 
( M a x  20) 

S C H O O L  b L O C A T I O N  (C i ty  & Sta le)  
(3) .. . . (Max 20) - d - '  f 

. f i k h  LHSt'lr;t...LS'l',?l', I...A';H SAIb r 'r ;PXGls;Uu Jr r  CULL, LA 
. . .  PFYSICS, YATH.. LJJTIV CALI? 3 B  KZLEY, CA 

oco3 1mT PHYSICS s .F. STATE UXIV SF, CA 
0035 XI45 RAD Pfl3fCS CU P i 3  C E  D 3 . I ' V E l ,  COLO 
0302 NKI? 3 0  PiiSICS AI\T3?SON- 3QSP HDUSTL'N, TX 
0302 1 D I A G  PIBSICS A~PZI 3UI.:2.I9. 3Cli00L TX: 

L 
O T H E R  T R A I N I N G  A N D  S E L F  D E V E L O P M E N T  ( I n d u d e  A r m y  s p o n s o r e d  wur sea . !  

................. 
U T  0 D A Y S  ::::::::::::::::: COURSE T I T L E O R  S U B J E C T  O F  . . 
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T A T E W E H T  OF EMPLOYEE: D A T E  
H E  I h ' F O R M A T I O N  I H A Y  E  F U R N I S H E D  O N  
HIS F O R M  I S  T R U E  A S C  C O R R E C T  TO T H E  11-8-76 EST O F  M Y  K N O W L E D G E  A N D  B E L I E F  A N D  

: A s  E E E H  S U B U I T T  ED 1% G O O D  F A I T H .  

:EVIEW a y  CIVILIAN 'ERSONNEL OFFICE: THIS COMPLETED F O R M  H A S  B E E N  REVIEWED B Y  T H E  UNDERSIGNED. ALL INFORM 
ION A F a ~ * ~ s  T O  B E  COMPLETE AND A C C U R A T E  AND H A S  BEEN R E P O ~ T E D  IN A C C O R D A N C E  WITH A P P L I C A B L E  I N ~ T R U C T I O I  



American Association of Phys i c i s t s  i n  M d i c i n e  

E:ational - Observer, Ethics  Committee, 1978. 
- ilenber, t z s k  group, ( r ecen t ly  i m c t i v a t e d )  

of computer app l i ca t i ons  committee, 1976. 
- Member Tzsk Grou_~, Phantoms i n  Fluclear 

Medicine ('Thyroid ) 1 9 4  

Local - Penn-Ohio Chapter: Secre ta ry  1972 - 1976. 
Per--Ohio Chapter, Co-organizer, Mid-%st 
Center f o r  Radiological  ?hysics, 1974. 
Organized Symposim on C.A.T. Scanning, 1975, 
Pres ident-Zlect ,  1976. 
Mid-Atlantic Chapter* 1-Iembership committee, 
chairnan,  1973. 

Health Physics Society 

* 

Rational  - Publ ic  Information Committee, nember 1972. 
Local - Western Pa. Chapter, 1972 - 1976. 

- Baltimore-2ashington Chapter, 1976 - 

Awds 

1977 Ju ly  25 Outstandiw , 'dRAIbiC. 



CUPS,ICiELN. VITAE 

NAME: - COPUY, James Hale 
fa'--.. 
I 

DATE AND PLACE OF BIRTH: 

i-#-- 

MILITARY SERVICE : October 3, 1970 to present 

ACADEMTC AND PROFESSIONAL EDUCATION: 
7 

i University of Georgia, B.S. Pharmacy 

University of Georgia, M.S. Hospital Pharmacy 
4 

Oct 1970-Dec 1970 AMEDD Officer's Basic Course 

Jan 1977-Jun 1977 AMEDD officer's Advanced Courge 

Sept 1975-Dec 1976 

March 1971 

May 1971 

Hospital Pharinacy Residency, ASHP approved, 
Fitzsimons Army Medical Center 1 

AMEDD Advanced techniques in ~ospital Pharmacy 

AMEDD Army Pharmaceutical Service Management 
Course - 

May 1973 AMEDD Army Pharmaceutical Service Management 
Course 

April 1974 . AMEDD ~uclear Pharmacy Orientation course' 

Sept 1976 AMEDD Army Pharmaceutical Service Management 
Course 

PROFESSIONAL LICENSE: Registered Pharmacist, Certificate #9908 
State of Georgia, March 1970 

Registered Pharmacy Preceptor, State of 
Idaho, July 1972 

PROFESSIONAL SOCIETIES : American Pharmaceutical Association 

American Society of Hospital Pharmacists 



BIBLIOGRAPHY: Corley, J.H., Needha,  T.E., Sumner, E.D. and Mikeal, R. 
E f f ec t  of Various Factors  on the Amount of P l a s t i c i z e r  i n  
Intravenous Solutions Packaged i n  Flexible  Bags. American 
Journal  of Hospi ta l  Pharmacy, 34:259-264 (March 1977). 

T.E. Needham, and Corley, J.H. P l a s t i c i z e r  Delivered from 
Polyvinyl Chloride Intravenous Bags. The New England. 
Journal  of Medicine, 294: 398, 1976. 

PROFESS ZONAL EXPERIENCE : 

1977-Present Radiopharmacist, Nuclear Medicine Service,  Department of 
Radiology, Walter Reed Army Medical Center. Duties include 
supervision,  preparation,  dose calcula t ion,  dispensing and 
q u a l i t y  con t ro l  of radiopharmaceuticals. Ass i s t  i n  t h e  
t r a i n i n g  of Nuclear Medicine technologists  and Nuclear 
Medicine res idents .  Provide the  medical s t a f f  with information 
as  t o  dose, a v a i l a b i l i t y ,  and pharmacology of se lec ted  thera- 
peut ic  agents ava i lab le  from Pharmacy Service,  Walter Reed 
Army Medical Center. 

1976-1977 Attended and graduated from AMEDD Off ice r ' s  Advanced Course. 

1975-1976 Completed an American Society of Hospital  ~ h a r m a c i s t ' s  approved 
Hospi ta l  Pharmacy Residency a t  Fitzsimons Army Medical Center. 
This residency included rota t ions  through t h e  var ious  hosp i t a l  
departments, i. e, Dept of Medicine, Surgery, e tc .  with emphasis 
on Nuclear Medicine Operations. Also included i n  t h i s  program - 
were var ious  adminis t ra t ive  duties such as  preparat ion-  of a 
manpower survey (Schedule X ) ,  preparation of a computerized 

t pharmacy formulary and establishment of an inves t iga t iona l  
drug con t ro l  system. 

-c 

C Completed requirements f o r  a Master's Degree i n  Hospi ta l  J Pharmacy from t h e  University of Georgia with emphasis on 
Biopharmaceutics, Pharmacokinetics, Advanced Physical  
Pharmacy, S t e r i l e  Products preparation and Qua l i t y  Control 
and a t h e s i s  on t h e  amount of p l a s t i c i z e r  found i n  i n t r a -  
venous so lu t ions  packaged i n  f l ex ib le  polyvinyl ch lor ide  
p l a s t i c  bags. 

1970-1974 Ass i s tan t  Chief, Pharmacy Service, Walter Reed Army Medical 
Center. Duties included supervision of in -pa t ien t  and out- 
pa t i en t  pharmaceutical services,  implementation of a hospi ta l -  
wide intravenous admixture service, planning f o r  t h e  new' 
Walter Reed Hospital  and Radiopharmacy t r a in ing  under 
LTC George Dunson, MSC and a t  the AMEDD Nuclear Pharmacy 
Orienta t ion Course. Upon departure from WRAMC, received 
t he  Army Commendation Medal. 



Pharmacy In te rnsh ip  completed a t  Glynr?-Brucswick Pfemorial 
Hosp i ta l ,  Brunswick, Georgia. Passed t h e  Georgia S t a t e  
Board of Phzrmacy examhat ion and received Registered 
Pharmacist l i cense .  Worked as  a s t a f f  pharmacist a t  G l ~ l m -  
Brunswick Memorial Hospi ta l  u n t i l  en t ry  on ac t i ve  duty i n  
October 1970. AMEDD Of f i c e r ' s  Basic Course completed 
December 1970. 



: Dennis A. Stevenson 
CPT, M $ G ,  
ssm: , 

%, 

i----.. ___. 

Current  Duty Pssi,pment: A s s i s t a n t  Health P h y s i c s  O f f i c e r  
C h i e f ,  Nuclear  Lab and Technical S e r v i c e s  Branch 
H e a l t h  P h y s i c s  O f f i c e  
Walter R e e d  Army Medical  Cen te r  

,/"- - " -- 
Rome Address:  \ I 

Legal  ~ e s i d e n c e  
\ 

D a t e  of  B i r t h :  
J 

p l a c e  of  B i r t h :  ...---=--- 

i- 

DUCATION: Ph.D. , ~ h g s i c s (  U n i v e r s i t y  o f  D e l a ~ a r e  
(Biophps lFs)  Netark,  Delaware 19711 . 

M. S. P h y s i c s C  -_I U n i v e r s i t y  o f  D e l a ~ a r e  
{Biophysics)-  ~ e w a r k ,  De lava re  19711 

B.A. Physics[  2 Get t g s b u r g  C o l l e g e  
• 'Ge t ty sburg ,  PA 

EXPERIENCE: - 

1977 - W a l t e r  Reed Army Medical Center  I 

A s s i s t a n t  Hea l th  P h y s i c s  O f f i c e r  
I 

C h i e f ,  Nuclear  Lab and Techn ica l  S e r v i c e s  Branch 

A I D D  O f f i c e r  ~ z s i c  MSC Course 6-8-C20 
C l a s s  # l ,  F t .  Sam Houston, Texas 

1973  - 1977  A s s i s t a n t  P r o f e s s o r  of Phys i c s  
N o r t h e a s t  Lou i s i ana  U n i v e r s i t y  -. 

Monroe, L o u i s i a n a  712  09 
( R a d i a t i o n  S a f e t y  O f f i c e r  - 1 9 7 6  t o  1977) 

R e s e a r c h  Assoc ia t e  
~ e ~ a r t m e n t  of  Biophys ics  and Microbio logy  
u n i v e r s i t y  of P i t t s b u r g h ,  P i t t s b u r g h ,  PA 

P h y s i c a l  s t u d i e s  of Tobacco Mosaic  V i r u s  (TFiV), 
p o l y m e r i z a t i o n - d e p o l y m e r i z a t i o n  o f  TW p r o t e i n ,  
and the r e c o n s t i t u t i o n  of t h e  component p r o t e i n s  
and n u c l e i c  a c i d  i n t o  a  v i r u s  p a r t i c l e .  
These s t u d i e s  involved t h e  u s e  of the  f o l l o w i n g  
t e c h n i q u e s :  e l e c t r o p h o r e s i s ,  ac  id -base  t i t r a t  i o n ,  
u l t r a c e n t r i f u g a t i o n ,  T e c t r o s c o p y ,  e l e c t r o n  microscopy,  
and r a d i o i s o t o p e s .  



;Ta'E?;SO);. D e n n i s  A. ( c o n i i ~ a a ~  ion  of Curr iculum V i t a e )  

1 9 6 6  - 1972  Gradua te  S tuden t  
D e p a r t ~ e n t  of P h y s i c s  
U n i v e r s i t y  of D e l a c a r e  
Eewark, De lava re  19711 

TeacbLng.P ,ss i s tan t  - Taught b a s i c  p h y s i c s  r e c i t a t i o n  
s e c t i o n s  and l a b o r a t o r i e s .  
R e s e a r c h  F e l l o w  - Research p r o j e c t s  vere i n  t h e  f i e l d  
of  b i o p h y s i c s  and involved  t h e  e f f e c t  of i o n i z i n g  
r a d i a t i o n  and t empera tu re  on molecu la r  i n t e r a c t i o n s .  

summers P h y s i c i s t  
1966 Aberdeen P rov ing  Ground, MD 
1965  

A s t u d y  of a tmosphe r i c  t u r b u l e n c e  u s i n g  t h e  p ropaga t ion  
o f  a laser beam t h rough  t h e  atmosphere.  

R a d i a t i o n  S a f e t y  O f f i c e r  
K o r t h e a s t  L o u i s i a n a  U n i v e r s i t y  
Monroe, h u i s i a n a  71209 

Designed and t a u g h t  a n  x-ray p h y s i c s  c l a s s  f o r  
r a d i o l o g i c  t e c h n i c i a n s  i n  t r a i n i n g  a t  s e v e r a l  l o c a l  
h o s p i t a l s .  The c o u r s e  inc luded  p h y s i c a l  and c l i n i c a l  
a s p e c t s  of x-ray technology. (2 s emes te r  cou r se ) .  

1974 - 1977  Designed and t a u g h t  a graduate-undergraduate  l e v e l  
b i o p h y s i c s  cou r se .  The cour se  invo lved  a s tudy  of 
t h e  p h y s i c a l  p r o p e r t i e s  of  l a r g e  b i o l o g i c a l l y  i m -  
p o r t a n t  m o l e c u l e s  and t h e  a p p l i c a t i o n  o f  t h e  concepts  
and t e c h n i q u e s  of p h y s i c s  i n  t h e  s t u d y  of b i o l o g i c a l  
sys t ems .  

Designed and t a u g h t  a g radua te  l e v e l  biop'hysics 
l a b o r a t o r y  c o u r s e .  The c o u r s e  inc luded  spec t roscopy,  
r a d i o n u c l i d e  t e c h n i q u e s ,  r a d i a t i o n  e f f e c t s  and e l e c t r o n  
microscopy.  

Designed and t a u g h t  a s p e c i a l  g r a d u a t e  l e v e l  course  f o r  
s t a t e  p u b l i c  h e a l t h  pe r sonne l  working toward a g radua te  
d e g r e e  i n  b i o l o g y .  The c o u r s e  i n c l u d e d  t h e  p h y s i c a l  
s t u d y  of  i o n i z i n g  r a d i a t i o n  and i t s  e f f e c t  on b i o l o g i c a l  
sys t sms  from t h e  c e l l u l a r  l e v e l  t o  nan as w e l l  as t h e  
i n s t r u m e n t s  u s e d  t o  d e t e c t  and mon i to r  t h e s e  r a d i a t i o n s .  



I t v  s>;S@x. Ser.25 s .:-. ( c o n t 5 n : ; ~ t  i o n  o f  C u r r i c u l i i r c  \ l i r a ~ )  

1 9 7 5  - 1 9 7 7  D i r e c t o r  of K51: s p o r : s o r e l  y r o g r v o  e n t i t l e d  " S e l e c t  e d  
Bioiiredical  A p p l i c s t i o n s  of P h y s i c s "  f o x  o u t s ~ a n d i n g  
high sc 'mol  j u n i o r s  f r o m  t 'moughout  U. S . A .  

1 9 7 3  NSP Cfiataqua S h o r t  C o u r s e :  B i o p h y s i c a l  T r a n s p o r t  
Phenozena  

I 

1974 B i o m e d i c a l  A s p e c t s  of E n v i r o n m e n t a l  -- P o l l u t i o n  Course ,  
Oak R i d g e ,  TN 

E x t e r n a l  S e a ,  I n t e r s t i t i a l  and I n t e r c a v i t a r y  
l h s i m e t r y  - P r i n c i p l e s  C o u r s e  
The U n i v e r s i t y  of T e x a s  R e a l t h  S c i e n c e  C e n t e r  a t  
R o u s t o n  MD Anderson H c s p i t a l  and Tumor I n s t i t u t e  
Hous ton ,  T e x a s  . 

External  Bezm, I n t e r s t i t i a l  and I n t e r c a v i t a r y  
D o s i m e t r y  - Yanua l  and Computer Methods of C a l c u l a t i o n  
The U n i v e r s i t y  o f  T e x a s  H e a l t h  S c i e n c e  C e n t e r  a t  Bous ton  
HD h d e r s o n  B o s p i t a l  a n d  Tumor I n s t i t u t e  
X o u s t o n ,  T e x a s  

A?EDD O f f i c e r  B a s i c  H S C  C o u r s e  
F o r t  Szm E o u s t o n ,  Tex-2s - 

The M e d i c a l  E f f e c t s  o f  N u c l e a r  Weapons Course  
= F R I  - D M  

L a s e r  and  Microvave  R a z a r d s  Course  
U S  Army E n v i r o n m e n t a l  B y g i e n e  Agency 
Aberdeen  P r o v i n g  Ground,  P a r y l a n d  

M e d i c a l  X-Ray Survey  T e c h n i q u e s  Course  - ' 

Academy of B e a l t h  S c i e n c e s  
F o r t  Sam Houston,  T e x a s  

N u c l e a r  Emergency T r a i n i n g  E x e r c i s e  (NETEX) 
P u t  e r s e r v i c e  N u c l e a r  Weapons School  
K i r t l a n d  AFB, New Mexico 

N u c l e a r  B a z a r d s  T r a i n i n g  Course  (NHTC) 
Int e r s e ~ c e  K u c l e a r  Weapons School -  
K i r t l a n d  AFB, New Mexico 



Ph.D. T h e s i s  
"The I n f l u e n c e  of Teinperature on Globu la r  P r o t e i n -  
P o l y r i b o n u c l e o t i d e  I n t e r a c t i o n s "  

M.S. T h e s i s  
"The E f f e c t  of  Damaged P r o t e i n s  on t h e  L i g h t  Sca t -  
t e r i n g  P r o p e r t i e s  of R ibonuc le i c  Acid So lu t ions -  
A Comparison o f  U l t r a v i o l e t  and I o n i z i n g  R a d i a t i o n  
E f f e c t s "  

P r e i s s ,  John I?. and Dennis A. S tevenson ,  "Some 
P a r a l l e l i s m s  i n  t h e  Behavior of  P a n c r e a t i c  Ribo- 
n u c l e a s e  and Chicken Lysozyme Toward Bomopolyribo- 
n u c l e o t i d e s " ,  Biophys ica l  J o u r n a l ,  - 1 2 ,  p.80 (1972) 

S t e v e n s o n ,  Dennis  A. and John W. P r e i s s ,  " T a q e r a t u r e  
V a r i a t i o n  of P o l y r i b o n u c l e o t i d e  C o n f o r m t i o n  by a n  
I n t e r a c t i o n  w i t h  Bas ic  Globular  P r o t e i n s " ,  B i o p h y s i c a l  
J o u r n a l ,  13, p.  470 (1973) - 

S h u g a r t ,  C e c i l  G. ,  Ronald E. Smith,  L a r r y  D. Johnson ,  
I 

John H. Myers,  and Dennis A. Stevenson.  1975. P h y s i c a l  
S c i e n c e  Lab  Manual. Kendall/Bunt Pub. Co., Iowa. 

I 

! Stevenson ,  Dennis  A., "Biophysics  of t h e    ye" 
- 

The L o u i s i a n a  P h y s i c s  Teacher ,  5 ,  p . 2  (1975) - 

3IBERSHT.P : B i o p h y s i c a l  S o c i e t y  
The American P h y s i c a l  S o c i e t y  
American A s s o c i a t i o n  f o r  t h e  Advancement of S c i e n c e  
Sigma X i  - The S c i e n t i f i c  Research S o c i e t y  of Nor th  

America 
Sigma P i  S i p a  - Nat iona l  P h y s i c s  Honor S o c i e t y  



DEPARTMENT OF THE ARMY 
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WALTER REED ARMY MEDICAL C E N T E R  

~S~ASHINGTON. D.C. 200 I 2 

R E P L Y  T O  
ATTENTION OF. 

C U R R I C U L U M  VITAE January 16, 1979 

DATE AND PLACE OF BIRTH: \ 
$. - 

YEARS OF ACTIVE SERVICE: Over 22 

BASIC BRANCH: ' Medical Service Corps . - 

PRESENT P.SSIGMMEFIT: Director ,  Industrial  Operations, Walter Reed Army 
Medical Center, Wahsinaton, D.C.  

MILITARY SCHOOLS A T T E N D E D :  
The Armored School. Basic Officers Course 
The Armored School, Communications Officers Course 
The AMEDD Officers .Medical Materiel Course 
The A$!EDD Officers Advanced Course 
The ~epartment  of Defense M i  1 i tary Assistance Ins t i tu t e  

EDUCATIONAL DEGREES:, 
Central S ta te  University-BS Degree Bioloqy 
Baylor University-MHA-Hospital Administration 

MAJOR DUTY ASSIGt\l.FSENTS (1 a s t  18 years) 
Medical Advisor, US Trainin? Mission to  Saudia Arabia 
Commanding Officer,  47th Medical Depot, 3rd US Amy 
Assistant Military Attache, US Embassy, Laos 
Hospital Administrator Advisor t o  the Agency for International Development, 
US Embassy, Laos 
Inspector General, US Army Health Services Command 
Chief, Lopistics Division, US Army Kedical Command Korea/US Army Hospital Seoul 

AWARDS AND DECORATIONS:  
Legion of Merit 
Meritorious Service Medal w i t h  F i r s t  Oak Leaf Cluster 

SOURCE O F  COMYISSION: 
ROTC. 



?IICFAEL J . EOSi;QF!TH 

r 
SDUC>-TION: J u r i s  Doctor  Degree, _I 

Loyola Uni-\.ersity School  of La'w, Pieii Orlezins, L o i i l s i z ~ a  
Member of moot c o u r t  team. E l e c t e d  o f f i c e r  of D e l t a  
Theta  P h i  Legal  F r a t e r n i t y .  Avarded c e r t i f i c a t e  of 
M e r i t  f o r  s e r v i c e  a s  w r i t e r  f o r  The Code. 

E .  A .  Degree P o l i t i c a l  Sc ience ,  June' -. Loyola U n i v e r s i t y ,  N e w  Or leans ,  Loulslana 

- - u n i t e d  S t a t e s  A r m y  Judqe Advocate General  ' s School 
u n i v e r s i t y  of V i r g i n i a ,  C h a r i o t t e s v i l l e ,  V i r g i n i a  
~ a s i c  Course,  1974. 
Mana~ement f o r  M i l i t a r y  L a k y e r s ,  1975. 

S h o r t  Course for Defense Lawyers i n  Criminal Cases,  1976 
Northwestern U n i v e r s i t y ,  Chicago, I l l i n o i s  

Armed Forces  I n s t i t u t e  of Pathology,  Washington, D .  C .  
Medical Legal  Symposium, 1978, .- 

B a s i c  F o r e n s i c  Pathology,  1978. 

EXPERIENCE: 1. General  a t t o r n e y  ass igned t o  Walter  Reed Army - - 
Medical Center .  D u t i e s  i n c l u d e  a d m i n i s t r a t i v e  and t o r t  
law. 

t 

2 .  T r i a l  a t t o r n e y  f o r  R i sh  and ~ s s o c i a t e s ,  Lexington, 
South Caro l ina .  T h i s  f i r m  l i t i g a t e s  a  h igh  volume of 
c i v i l  and c r imina l  c a s e s .  D u t i e s  included t h e  prepara-  - 
t i o n  of p leadings ,  t a k i n g  of d e p o s i t i o n s  and t r i a l  of 
c a s e s .  

3 .  At to rney  f o r  A r m y  Judge Advocate G e n e r a l ' s  Corps 
In 1974, assigned t o  Off i c e  of t h e  S t a f f  ~ u d g e '  Advocate, 
F o r t  Jackson,  South Caro l ina .  D u t i e s  included:  

a. Legal  A s s i s t a n c e  O f f i c e r  counse l l ing  c l i e n t s  on 
problems concerning pe r sona l  i n j u r y ,  domestic 
r e l a t i o n s ,  adopt ions ,  t r u s t s ,  w i l l s ,  r e a l  e s t a t e ,  
t a x a t i o n ,  c i t i z e n s h i p ,  c o n t r a c t s  and personal  
f inances .  Legal  r e s e a r c h  and d r a f t s  of l e q g l  
documents were e s s e n t i a l  elements of t h i s  p o s i t i o n  

b, Sen io r  Defense Counsel r ep resen t ing  c l i e n t s  on a 
wide v a r i e t y  of  c r i m i n a l  ma t t e r s .  Th i s  p o s i t i o n  
demanded a s t r o n g  c a p a b i l i t y  t o  l i t i g a t e  c a s e s  a t  
t r i a l  and b e f o r e  a d m i n i s t r a t i v e  boards.  These 
d u t i e s  inc luded  management of. p r o f e s s i o n a l  and 
c l e r i c a l  personnel .  Awarded Army Commendation 
Medal i n  1977. - 

4. Legal c o n s u l t a n t ,  Mayor's O f f i c e  of Consumer A f f z i r s ,  - 
N e w  Or leans ,  Lou i s i ana ,  1973. Ass is ted  i n  d r a f t i n g  pro- 
posed s t a t e  and l o c a l  consumer p r o t e c t i o n  legislation a n ?  
ac ted  a s  s t a f f  a d v i s o r .  



PAPiK, CORPS, COMPONENT: C O L ,  Medical Corps, USA 
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DATE EPITERED ACTIVE DUTY: 1 Aug 66 DATE PRESENT RANK: 70 Dee 74 

TOTAL YEARS MILlTAKY SERVICE: 10 DATE PER?<IANENT RANK: 10 Jun 71 
- r -\. 

WIFE'S KAME: i i 

-- 
3 -- B -- f"! - 

CHILDREN'S NAME(S) AND AGES: i r 
( 

. . 
EDUCATION - MILITARY, CIVILIAN, DATE, DEGREE, SCHOOLS: 

/ - -- 

BS, Yale University 1 
MD, Yale University 1 
P e d i a t r i c  in te rnship ,  University of Minnesota Hospital, 1961-1962 I - - 

P e d i a t r i c  residency, University of  Minnesota Hospital , 1962-1 962 
Basic  course, k d i c a l  Field Service S c h ~ o l ,  Fort Sam Houston, TX, 1966 - 

MILITARY ASSIGNMENTS (IN ORDER; INCLUDE TITLE OF JOB): 

l n t e r n i  s t ,  Dept of .Virus Diseases, UCD&I, ' WRAIR, 1966-1968 
Ass i s t an t  Chief, Dept of Virus Diseases, D C D & l ,  WRAIR, 1968-1970 
Chief ,  Dept of Virology (SEATO), 1972-1973 
Chief, Pedia t r ic  Training Program (SEHTO), 1972-1973 
Deputy Director, U. S. Army Medical Component, SEATO, 1972-1 973 
Chief,  D2pt  of Virus Diseases, DCD&I, WRAIR, 1973-1976 
Di r e c t o r ,  Di v of Cominuni cab1 e Disease and Immunology, WRAIR, 1976- 

MILITARY AWARDS, HONURS, BADGES: 

fsleri to r ious  Servi ce Medal 

MEMBERSHIP, SCIENTIFIC COMMITTEES: 

Idember, l n fec t i  ous ni sease Cornmi t t e e ,  k t i o n a l  I n s t i t u t e  o f  A l l  ergy 
and Infect ious Diseases, NIH, 1976-1 980 

Elember, Pol icy Board, of Transfusion Transni t t e d  Virus Study, National 
Heart and Lung I n s t i t u t e ,  NIH, 1974 to  present  - 

USAIdlRDC Liaison representa t ive  t o  Cornrni t t e e  on Viral Hepati t i  s, 
Kational Research Council, 1974 t o  present  



P?OF ESS I QPIAL SOCIETIES 

C e r t i f i e d ,  American Board of Ped ia t r i c s ,  1966 
Society f o r  Ped ia t r i c  Research 
The American Society of Tropical Yedicine and Hygiene 
American Society f o r  Mi crobi 01 ogy 
Infect ious D i s e a s ~  Society o f  Arn2rica 
hneri  can Associ a t i  on of Irnrnunol ogi  s t s  

t'lISCELLANEOUS. (INCLUDE HOEBI ES, ' SPECIAL IFITERESTS) 

PUBLICATIONS: See attached 



1. TO?, F . H . ,  J r  L-1!. Wannmaker, 1,I.R. ffiaxted, - ~ d  0 - F .  Anthony. 
M Antigens U ~ n o n g  Group A Streptococci I s o l ~ ~ e d  from Skin Lesions. 
J Exp Red 126: 667-635, 1967 

2. TOP, F.H. ,  J r . ,  and L.14. Iac'annamaker. The Serum Opacity Reaction of 
Streptococcus pyoqenes: Frequency of Production o f  Streptococcal  
Lipoproteinase by S t ra ins  of Different Serologic Typ2s and t h e  
Relationship t o  1.1 Protein Production- J Hyg Camb - 66: 49-58, 1968 

3. TOP, F.H., J r . ,  and L.b i .  Plannainaker. The berum Opacity Reaction of 
Streptococcus pyogenes: The Demonstration of Mu1 t i p 1  e, St ra in -  
spec i f i c  Lipoproteinase Antigens. J Exp Mid - 127:1013-1034 

TOP, F.H., J r . ,  and F.H. TOP, Sr. Rubella in  F.H. Top, Sr. (ed.)- 
Communicable and Infect ious Diseases, Sixth Edition, C - V .  Mosby, 
.St. Louis 1968, pp 506-512 

URIZAR,  R.E., A .  Schwartz, F.H. Top, J r . ,  and R.L. Vernier-  The . 
Nephrotic Syndrome i n  Children w i t h  Diabetes me1 l i  tus of Recent 
Origin, NEJM E- 174-181, 1969 - .  

ALTEMEIER, W.A., F. K. Mundon, F.H. Top, Jr . ,  and P.K. Russel l .  - 

Method fob Extracting Viral Hernaggl u t i n i n  Inhibi t ing Antibodies 
from the Non-specific Inhibi tors  of Serum. Applied Microbiology 
19: 785-790, 1970 - - .- 

%.. . - 
SMITH, T.J., E.L.  BUESCHER, F.H. Top, J r ,  W.A. Alterneier, and J.M. 

McCown. Experimental Respiratory Infection with Type 4 Adenovirus - 
. Vaccine i n  Volunteers: Clinical and immunological Responses, 3 

Inf D i  s 122: 239-248, 1970 
- 

TOP, F.H., J r . ,  R.A. Grossman, P. J .  Bartel lon i ,  H.Gs Segal , B.A. 
Dudding, P. K. Russel 1 ,  and. E.L. Buescher. Immunization by Se1 e c t i v e  
In tes t ina l  Infect ion w i t h  Adenovirus Type 7: Tests for Safe ty  
In fec t iv i ty ,  Antigenici ty  and Potency in  Volunteers- J Inf Dis 
124:148, 1971 ' - 

TOP, F.H., J r . ,  E.L.  Buescher, W.H. Bancroft, and P.K. Russel l .  ' 

Immunization w i t h  Live Types 7 and 4 Adenovirus Vaccines: 11. Anti- 
body Response and Protect ive Effect  Against Acute Respi ra tory  
Disease Du2 t o  Adenovirus Type 7. 3 I n f  Dis - 124:155-160, 1971 

TOP, F - H . ,  J r .  ,' B.A. Dudding, P. K. Russel 1 ,  and E.L. Buescher. 
Control o f  Respiratory Disease i n  Recruits w i t h  Type 4 and 7 - .  

Adenovirus Vaccines. Am 3 Epid - 94:142-146, 1971 

KAPLAN, E. L. , F. H .  Top, J r  . , B.A. Duddi ng, and L.  W. Wannama ker. 
Diagnosis of Streptococcal Pharyr~gitis;  The Problem o f  Differen- 
t i a t i n g  Active Infec t ion  from the Carr ie r  S ta te  i n  t h e  Symptomatic 
C h i l d .  3 Inf Dis - 123:490-501, 1971 



12- ~ u e s c h e r ,  E .  L .  , F . H .  TOP, J r . ,  B.A. Dudding, and P. K. Russel 1 ,  
Cost Benefit Amlys is  of Mil i t a r y  Adenovirus Vaccines, Proceedings , 
Internat ional  Conference on the  Application of Vaccines a g a i n s t  
V i ra l ,  Ricket ts ia1 , and Bacterial Diseases of Man, PAHO, S c i e n t i f i c  
Pub1 i c a t i  on - 226, 475-476, Nashi ngton , D. C. , 1971. 

13. Dudding, B . A . ,  F.H. TOP, J r . ,  R.11. Scot t ,  P.K. Russell, and E.L. 
Buescher. An Analysis of Hospital izat ions f o r  Acute Respiratory 
Disease i n  Recruits Immunized with Adenovirus Type 4 and 7 Vaccines, 
Am. J .  Epidem. - 95:140-147, 1972. I 

14. Duddi ng , B.A.  , P.  J .  Bartell  oni , R.M. Scott ,  F. H -  Top, J r ,  , P. K- 
Russel l ,  and E . L .  Buescher. Enter ic  Immunization w i t h  Live Adeno- 
v i  rus Type 2 1  Vaccine. I .  Tests  f o r  Safety,  In fec t iv i ty  , Immuno- 
genic i ty  and Potency i n  Volunteers. Inf and Imun 5:295-299, 
1972 

- 

15. Dudding, B.A. ,  S . C .  Wagner, J.A. Ze l l e r ,  J.T. Gmelich, G . R .  French, 
and F.H. Top, J r .  Fatal Pneumonia i n  Three Mil i tary Trainees - 

- Associated w i t h  Adenovirus Type 7. NEJM 286:1289-1292, 1972 

6 Top, F.H., J r I  Rubella i n  F.H. Top, Sr. (ed). Cornmunicable'and In- - 

fec t ious  Diseases, Seventh Edit ion,  C.V. Mosby Co., St, Louis, 1972 
- 

17. Dudding, B.A. ,  F.H. Top, J r . ,  P.E. Winter, E.L. Buescher, T.H. 
Larnson, and 4, Li2bovi t z .  Acute Respiratory D-isease i n  M i l  i t a r y  
Trai nee5 ; The .:d?novirus Survei 1 lance Program, 1966-1971, Am 3 
Epid - 97:187-198, 1973 - 

18, P a t h o g ~ n e t i c  I.!eci;=nisms i n  Dengue Hemorrhagic Fever: Report of an 
Internation27 Collaborative Study. Bull. WHO - 48:117-133, 1973 

19. Boki sch , V .,A. , F .  H. Top, J r .  , P. K. Russel 1 , F. J .  Dixon, and H. 3.. 
Mi111 er-Eberhzrd. The Potential  Pathogenetic Role o f  Complement i n  
Densue Sesorrh2gic Shock Syndrome. NEJM - 289:996-1001, 1973 

20, Top, F- I . ,  Jr.., C. Kraivapan, R.A. Grossman, H. .-Rozrniarek, R.  
ids1 nan, zn3 G . J. Goul d. Ingwavuma Virus i n  Thai1 and; Infection 
of Domestic ? f  3 5 .  Am J Trop Med and Hyg - 23:251-257, 1974 

21. Edelman, R., 3. !.iimmannitra, R.W. Colman, R.C.  Talamo, and F-H. Top, 
Jr. Eva1 ~ 2 t i o n  of the  K i n i n  System i n  Dengue Hemorrhagic Fever. 
J Lab Clir! P12d - 85:410-421, -1975 

22. Grossman, R.A., # . W .  Benenson, R:M. Scott ,  R. Snitbhan, F.H. Top, Jr., 
and S. Patu1;;a"Lna. An Epidemiologic Study o f  Hepati t is  B Virus 
in Bangkok, Thailand. Am J Epid - 101:144-159, 1975 

I 



23. ' TOP, FLH., Jr:, P. Gunakasem, C. Chantrasri ,  and J .  Supavadee. 
Serologic  Diagnosis of Dengue Hemorrhagic Fever U5ing F i l t e r  
Paper Discs and One Dengue Antigen. Southeast Asia J o f  Trop 
Med and Pub Hlth - 6: 18-24, 1975 

24. Snitbhan, R., R.M. Scott ,  \J.H. Bancroft, F.H. Top, J r . ,  and D, 
Chiewsilp. Subtypes of Hepat i t i s  B Antigen i n  Southeast Asia. 
J. I n f  Dis 131:708-711, 1975 

25. Irwin, G.R . ,  A.M. Allen, W.H. Bancroft, J . J .  Kaniacki, H.L. Brown, 
R . H .  Pinkerton, M. Willhight, and F.H. Top, J r .  Hepa t i t i s  B 
Antigen i n  Sal iva,  Urine and Stool .  In fec t  lmmunity - 11 :142- 
145, 1975 - 

26- Top, F. H., J r .  Control of Adenovirus Acute Respiratory Disease i n  
U.S. Army Trainees. Yale 3 Biol Med 48: 185- 195, 1975 

27. Benenson, M.W., F.H. TOP, J r . ,  W. Gresso, C.W. Ames, and L.B. - 
A l t s t a t t .  The Virulence t o  Humans of Japanese Encephal i t is  V i r u s  
i n  Thailand. Am J Trop Med Hyg a:974-980, 1975 

28. Top, F.H., J r .  Rubella i n  F.H. TOP, Sr. and P.F. Wehrle (ed.). - -- 

Communicable and Infect ious Diseases, Eighth Edition, C.V. Mosby 
Co., St .  Louis, 1976 

29. Top,' F.H., ~ r .  ~ d e n 6 v i r u s  Infect ions i n  N.R. Rose and H. Freedman, 
Manual of Clinical  Immunology, American Society f o r  Microbiology, - 
1976 - 

30. Parkman, P .D- ,  G.J. Galasso, F.H. Top, J r . ,  and G.R. Noble. Summary 
of  Clinical  T r i a l s  o f  Influenza Vaccines. 3 Inf Dis - 134: 100-707, 
1976 

31. I r ~ r i n ,  G. R., A. M. Allen, H.E. Segal , M. Will hight,  H- Cannon, .and 
F.H..Top, J r .  Persis tence of  Antibody to  Hepa t i t i s  B Surface 
Antigen. J Clin Microbial - 3:465-468, 1976 

32. Catanzaro, P.J., W.E. Brandt, W.R. Hogrefe, S.M. Phi l l ips ,  and F.H.- 
TOP, J r .  Virus-Enhanced Modulation o f  Cell-Surface Antigens: 
Effect of Immune Lytic Suscept ibi l i ty .  J Immunol 117:1104-1110, 
1976 - 

33. Williams, J.E., S. Imlarp, F.H. TO;, J r . ,  D.C. (2-vanaugh, and P. K. - 

Russel 1. Kaeng Khoi Virus from Naturally Infected Bedbugs 
(Cirni c i  dae) and Imature  Free-Tai 1 ed Bats. B u l l  WHO - 53: 365-369, 
1976 
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Schcol Dates a t t e n k d  - - - A - L  T-~c -=P  - ( 5 )  1.~2i or 
C 

Univ. . o f  Maryland 
(Overseas  E x t e n s i o n )  Jan:  1952-May 1964 - -- n o n e .  L i b e r a l  a r t s  

N . C .  S t a t e  Co l l ege  S e p t . (  -.June/_ 2 BS Nuc. Eng. 
UCLA Jan .  f i 5 9 : ~ u n e  196 none g r a d .  s t u d i e s  E 

Unlv. Md., C o l l .  Pk.  S e p t .  1962-June, l a d 4  None g r a d .  s t u d i e s  E 
G.W.U., Wash, D . C .  S e p t .  (- L ~ a y  ( 1 MS Engineer ing  E l e c t r o n i c s  

G . W . U . ,  Wash, D . C .  Sep t . (  .- 
- 'e E l e c .  

Eng inee r ing  

LVErnC 

a. Pr ior  t o  caning t o  T'tWR: 

Dates Position 
- 

Newport News S h i p b u i l d i n g  6 Drydock Co. 
J u n e ,  1958 - J a n . ,  . I 9 5 9  Nuclear  Engineer  

- 
Douglas A i r c r a f t  Co., Aerospace Div.  - 

J a n . ,  1959 - J u l y ,  1962 E l e c t r o n i c s  Engineer  
(Radar and microwave sys tems  

d e s i g n ,  n u c l e a r  r o c k e t  
i n s t r u m e n t a t i o n  sys  tern d e s i g n )  

- 

.- 
1962 - 1967 C h i e f ,  E l e c t r o n i c s  S e c t ,  Div. Nuc. Med. 

1967 - 1 9 / 0  C h i e f ,  Dept. Nuc leonics ,  Div. Nuc. Med. 
1970 - 1 9 7 2  A s s '  t C h i e f ,  Dept.  A I A ,  Div. Biochemis tr: 

1972 - 1976 C h i e f ,  Dept. A n a l y t i c a l  Chem, Div. ~ i o c h ;  
1 9 7 6  - D i r e c t o r ,  I n s t r u m e n t a t i o n  D i v i s i o n  

! 

8IILIT:V.k' SERYICE (If zpprupriate) 

Dates: Augus t ,  1950 - J u n e ,  1954 

~ z :  S g t .  (Airman F i r s t  Class)  

Bra&: U.S. A i r  Fo rce  

~ ~ ~ d ~ :  Good Conduct Medal 
Germany Occupa t ion  Ribbon . 



PROFESSICN:4L ORG"NIZ>.TIC>i > D E E i I P  (including z y  offices held) 

Institute of Electrical and Electronic Engineers 

American Nuclear Society 

Association for the Advancement of Medical Instrumentation 

Outs t and ing  Performance,  Award 
1 9 6 4  
1 9 6 7  
1 9 7 1  

Certificate of Achievement - WRAIR 

1 9 7 6  
t 

PEISCFXk%OUS (Sobbies , Special Interests, etc.) 
I *%. 



PUBLICATIONS 

(COMPLETE CITATION) 

1. Bass ,  B . G . ,  E f f e c t s  of P a r t i c l e  Radia t ion  on S e l e c t e d  Elec-  
t r o n i c  Components, Douglas A i r c r a f t  Company Report A 2 - 2 6 0 -  
S/VE-M295, March 2 ,  1962. 

2 .  B a s s ,  B . G . ,  New Walter Reed Mul t ip le  C r y s t a l  Whole Body 
Counter ,  San Diego Biomedical Engineering Symposium, 
16-18 March 1966. 

3. L e v r i ,  E lv io  A . ,  Runyan, Thomas E . ,  Bass B . G . ,  Mahin, D . T . ,  
D i a e n o s t i c  A p p l i c a t i o n s  of Neutron A c t i v a t i o n  Analys is  i n  
Medicine,  Second I n t e r n a t i o n a l  Conference on Medical 
P h y s i c s ,  August 11-15,  1 9 6 9 .  

.- 

4 .  Bass ,  B . G . ,  Ryan, E . L . ,  Gardner, H . B . ,  Mahin, D . T . ,  The 
Wal te r  Reed M u l t i p l e  C r y s t a l  Whole Body Counter,  Second 
I n t e r n a t i o n a l  Conference on Medical Phys ics ,  1 1 - 1 5  August 
1969. 

- - 

5.  Bass ,  B . G . ,  P l a n  f o r  t h e  Dismantling of a  Research Nuclear 
Reac to r ,  March, 1970. (Master 's  Thes i s ,  George Washington 
U n i v e r s i t y  School  of Engineering and Applied S c i e n c e ) .  

- 

6. Bass ,  B . G . ,  Wis la ,  S . ,  M i l l e r ,  V . ,  Heal th  Physics  Aspects 
o f  Dismantl ing a  Research Nuclear Reactor ,  ~ e a l t h  Phys ics  
Annual Meeting, 15 J u n e  1 9 7 2 .  

7 .  Bass ,  B . G . ,  Holman, E . C . ,  The Walter Reed Research Reactor 
Dismantl ing P r o j e c t ,  Transac t ions  of American Nuclear  
S o c i e t y ,  Vol. 1 5 ,  No. 2 ,  Nov. 1 9 7 2 .  

8 .  Bass ,  B . G . ,  Use of Excess Weapons System Computers i n  
Biomedical I n s t r u m e n t a t i o n ,  U.S. Army ADP Symposium, 
15 Nov. 1 9 7 2 .  (Abst rac t )  

9 .  Khouri ,  Edward M . ,  Olsson, Ray A . ,  Bedynek, J u l i u s  L . ,  
and Bass,  B i l l y  G . ,  "An Implantable  Semiconductor Beta-  
r a d i a t i o n  D e t e c t o r , "  - Am. - J .  Phys io l .  323(1) ,  1 9 7 7 .  



1962 - 1967 C h i e f ,  E l e c t r o n i c s  S e c t i o n ,  D i v i s i o n  o f  Nuclear  
Medic ine ,  WRAIR 

I n  t h i s  p o s i t i o n  I was r e s p o n s i b l e  f o r  s u p e r v i s i n g  t h e  e f f o r t s  
o f  4 -  6  t e c h n i c i a n s  i n  t h e  d e s i g n ,  development and implementa- 
t i o n  of  un ique  and s o p h i s t i c a t e d  n u c l e a r  medical  i n s  t r u m e n t a -  
t i o n  systems f o r  r e s e a r c h  and c l i n i c a l  u se .  

S p e c i f i c  Accomplishments 

1. Redesigned and renovate'd and p l a c e d  back i n t o  o p e r a t i o n  
t h e  Wal te r  Reed Whole Body Counter .  This  was t h e  o l d  4 - p i  
HUMCO t y p e  c o u n t e r .  Th i s  coun te r  was t h e n  used f o r  two 
y e a r s '  a s  a  c l i n i c a l  r e s e a r c h  t o o l .  See Photo.  1. 

- 

2 .  Designed and s u p e r v i s e d  t h e  c o n s t r u c t i o n  of t h e  most 
s o p h i s t i c a t e d  whole body coun te r  i n  t h e  world  ( a t  t h a t  t i m e ) .  
See photo  2 .  Thi s  s y s  tem encompassed s t a t e - o f  - t h e - a r t  - - 

deveiopments  i n  low l e v e l  r a d i a t i o n  d e t e c t o r  des ign  and 
c o n f i g u r a t i o n ,  s h i e l d i n g ,  and d a t a  p r o c e s s i n g  c a p a b i l i t i e s .  

3 .  Designed and s u p e r v i s e d  t h e  co .ns t ruc t ion  of one o f  t h e  
f i r s t  t h r e e - p r o b e  renogram systems t o  be  p u t  i n t o  c l i n i c a l  
p r a c t i c e .  See photo  3. Th i s  system was t h e  f o r e r u n n e r  o f  

- 

a  commercial sys tem s t i l l  i n  u se  on t h e  Renal T r a n s p l a n t  
Ward (38)  WRGH f o r  u s e  i n  e a r l y  d e t e c t i o n  of  r e j e c t i o n  o f  
t r a n s p l a n t e d  k idneys .  

4 .  Des igned .and  d i r e c t e d  t h e  c o n s t r u c t i o n  of  one o f  t h e  
f i r s t  t o t a l  body s c a n n e r s  t o  be used i n  c l i n i c a l  n u c l e a r  
med ic ine  s e r v i c e .  See photo  4 .  Th is  system d i f f e r e d  from 
c o n v e n t i o n a l  s c a n n e r s  o f  t h e  t ime i n  t h a t  i t  was des igned  
t o  be  used  i n  c o n j u n c t i o n  w i t h  an overhead f l u o r o s c i p y  
u n i t  t o  g e t  b o t h  s c a n  and f luo roscopy  image o f  t h e  same 
sub  j  e c t  . 
5. Designed a  s o p h i s t i c a t e d  c e l l  s i z i n g  system u s i n g  t h e  
C o u l t e r  t r a n s d u c e r  and a  s m a l l  s p e c i a l  purpose computer 
( m u l t i  channel  p u l s e  h e i g h t  a n a l y z e r )  f o r  s t o r i n g  and 
d i s p l a y i n g  t h e  c e l l  volume d i s t r i b u 3 i o n s .  This  system was 
u s e d  e x t e n s i v e l y  by G .  Bahr ,  AFIP ,  Bryan B u l l ,  MD, a t  t h e  
C l i n i c a l  Cen te r ,  N I H ,  M e r r e l l  C .  Johnson,  C O L ,  MC,  WRGH, 
and o t h e r s  f o r  v a r i o u s  s t u d i e s  of mammalian c e l l ,  lymphocyte 
o r  b a c t e r i a  volume d i s t r i b u t i o n s .  A commercial v e r s i o n  of 
t h e  system i s  s t i l l  i n  o p e r a t i o n  i n  t h e  D iv i s ion  o f  
Biochemis t ry .  



6 .  S t u d i e d  t h e  computer r equ i r emen t s  f o r  t h e  W a l t e r  Reed 
Army I n s t i t u t e  o f  Research  and wro te  t h e  Da ta  Automation 
Reques t  (DAR) i n  acco rdance  w i t h  t h e  r equ i r emen t s  o f  
AR 1 - 2 5 1  (now AR 18-2)  and d r a f t e d  t h e  t e c h n i c a l  s p e c i -  
f i c a t i o n s  f o r  a  computer f a c i l i t y  f o r  t h e  WRAIR. T h i s  
work r e s u l t e d  i n  t h e  f o r m a t i o n  of t h e  D i v i s i o n  of  
Biometries and Medical  I n f o .  P r o c . ,  WRAIR, and t h e  
a c q u i s i t i o n  o f  t h e  CDC 3 3 0 0  computer.  

7 .  Se rved  on t h e  i n i t i a l  c r i t i c a l i t y  team f o r  t h e  W a l t e r  
Reed Research  Reac to r  (WRRR) . Held O p e r a t o r 1  s L i c e n s e  and 
S e n i o r  R e a c t o r  o p e r a t o r  ~ i c e n s e  from t h e  U .  S .  Atomic Energy 
Commission f o r  t h e  L -  54 n u c l e a r  r e a c t o r .  Designed a  
t r a n s i s t o r i z e d  c o n t r o l  sy s t em f o r  t h e  r e a c t o r .  .Designed 
numerous i n s t r u m e n t s  and sys tems  f o r  u s e  i n  t h e  r a d i o -  
. b i o l o g i c a l  r e s e a r c h  program and f o r  b a s i c  r e s e a r c h  i n  
r a d i a t i o n  d e t e c t i o n  and do.s imetry .  

1967 - 1970 Served  a s  C h i e f ,  Department o f  Nuc leon ic s ,  D i v i s i o n  
o f  Nuc lear  ,Medic ine ,  WRAIR 

T h i s  depar tment  c o n s i s t e d  o f  about  2 2  p r o f e s s i o n a l  and . 

t e c h n i c a l  p e r s o n n e l ,  t h e  Wal t e r  Reed Research  R e a c t o r ,  
W a l t e r  Reed Whole Body Count ing F a c i l i t y ,  Automated 
I n s t r u m e n t a l  A n a l y s i s  L a b o r a t o r y ,  Neutron A c t i v a t i o n  
A n a l y s i s  L a b o r a t r o y ,  R a d i a t i o n  Dosimetry L a b o r a t o r y  and 
E l e c t r o n i c s  S e c t i o n .  

S p e c i f i c  Accomplishments . . 

1. Served a s  T e c h n i c a l  D i r - e c t o r ,  WRRR. 

2 .  E s t a b l i s h e d  w i t h  C . R .  Angel one o f  t h e  f i r s t  n e u t r o n  
a c t i v a t i o n  a n a l y s i s  l a b o r a t o r i e s  d e d i c a t e d  s o l e l y  t o  
m e d i c a l  p rob lems .  

3 .  S e t  up one o f  t h e  f i r s t  r a d i o p h a r m a c e u t i c a l  p r o d u c t i o n  
f a c i l i t i e s  d i r e c t l y  connec ted  w i t h  a  c l i n i c a l  f a c i l i t y  ( 1 8 ~  
w a s  produced h e r e  and u s e d  f o r  bone s cann ing  i n  t h e  Nuc lea r  
Medic ine  S e r v i c e ,  WRGH) . 
4 .  Served a s  c o n s u l t a n t  t o  S t .  Luke 's  H o s p i t a l  C e n t e r  i n  
New York C i t y ,  i n  n u c l e a r  medic ine  i n s t r u m e n t a t i o n .  

5 .  . S e r v e d  a s  a d v i s o r  i n  n u c l e a r  i n s t r u m e n t a t i o n  t o  
C o n s u l t a n t ,  Nuc lear  S c i e n c e ,  OTSG, DA. 

- 

6 .  Appointed t o  Reac tor  Sa fegua rds  Committee, U.S. Army - - 
P u l s e  R a d i a t i o n  F a c i l i t y ,  B a l l i s t i c s  Research  L a b o r a t o r y ,  
Aberdeen,  Md. ( s t i l l  s e r v i n g )  



7 .  Appointed t o  Reac tor  T e s t  P lanning  Committee, Harry  
Diamond Labora to ry  Rad ia t ion  F a c i l i t y  (DORF) ( s t i l l  
s e r v i n g )  . 
8 .  Developed a  p l a n  f o r  t h e  d i s m a n t l i n g  o f  t h e  Wal t e r  
Reed Research Reac to r .  

9 .  Took a  Mas te r  of Sc i ence  i n  Engineer ing  d e g r e e  from 
George Washington U n i v e r s i t y  th rough  evening  s t u d y .  

1970 - 1972 Served  a s  A s s i s t a n t  C h i e f ,  Dept. of  Automated 
I n s t r u m e n t a l  A n a l y s i s ,  D i v i s i o n  o f  B iochemis t ry ,  
WRAIR. ( A c t u a l l y ,  s i n c e  LTC Angel was Deputy 
D i r e c t o r ,  D i v i s i o n  o f  B iochemis t ry ,  I was 
de f a c t o  head of t h e  depa r tmen t ) .  

During t h i s  p e r i o d ,  i n  a d d i t i o n  t o  many o f '  t h e  a f o r e -  
ment ioned  d u t i e s ,  I p lanned  and d i r e c t e d  t h e  d e f u e l i n g ,  
d i s m a n t l i n g  and decommissioning of  t h e  WRRR. T h i s  was 
t h e  f i r s t  n u c l e a r  r e a c t o r  o f  t h i s  s i z e  e v e r  t o  be  
comple t e ly  d i s m a n t l e d .  A l l  o t h e r  r e a c t o r s  o f  t h i s  s i z e ,  
even  t h o s e  on AEC r e s e r v a t i o n s ,  had on ly  been d e f u e l e d  
and p a r t i a l l y  d i sman t l ed  o r  mothba l led  b u t  none had been 

- d i s m a n t l e d  i n  a  b u i l d i n g  such  as  t h e  WRAIR. Th i s  p r o j e c t  
w a s  accomplished a t  l e s s  e s t i m a t e d  c o s t ,  w i t h i n  t h e  p r o -  
j e c t e d  t ime  and w i t h o u t  d i s r u p t i o n '  o f  normal o p e r a t i o n s  
a t  t h e  WRAIR. 

1972 - 1976 Se rved  a s  Ch ie f ,  Department o f  A n a l y t i c a l  
Chemist ry  (about  3 0  p r o f e s s i o n a l  and t e c h n i c a l  - 
p e r s o n s ) ,  Div. of Biochemis t ry ,  WRAIR 

S p e n t  academic y e a r  (1972) a t  George Washington U n i v e r s i t y  
comple t ing  c o u r s e  requi rements  and q u a l i f y i n g  examina t ions  
f o r  d o c t o r a t e  i n  e n g i n e e r i n g  under  s p o n s o r s h i p  o f  Dept. o f  
Army long term t r a i n i n g  g r a n t .  

Managed and d i r e c t e d  r e s e a r c h  s t a f f  i n  t h e  development o f  
methods and i n s t r u m e n t a t i o n  f o r  t h e  a s s a y  of d rugs  of  
a b u s e  i n  human t i s s u e s  and f l u i d s .  D i r e c t e d  r e s e a r c h  
p r o  j  e c t  i n  s t u d y i n g  t h e  e x c r e t i o n  p a t t e r n s  of  methaqualone 
i n  humans. A p a p e r  au thored  by Kazyak e t .  a l .  r e s u l t e d .  - - 
from t h i s  e f f o r t .  

D i r e c t e d  t h e  development o f  a  gas  chromatographic  method 
f o r  a s s a y i n g  c o c a i n e  i n  human body f l u i d s .  

D i r e c t e d  t h e  e s t a b l i s h m e n t  o f  a  mass specromet ry  l a b o r a t o r y  
f o r  u s e  i n  b iomed ica l  r e s e a r c h .  S e v e r a l  DaDers on marihuana 
metabol i sm i n  humans have r e s u l t e d  from t k i k  e f f o r t .  



E s t a b l i s h e d  and i n i t i a l l y  d i r e c t e d  t h e  t e c h n i c a l  group t h a t  
developed the  a s say  methodology f o r  nerve gas and a n t i d o t e  
i n  human f l u i d s .  

Course Di rec to r  f o r  "Advances i n  Biochemical Ins t rumenta-  
t i o n  a t  WRAIR J a n .  - Feb. 1975. 

1 9 7 6  - p r e s e n t  Serve  as  D i r e c t o r ,  Ins t rumenta t ion  Div i s ion  

Manage opera t ions  of  t h r e e  departments - Glassworking, 
M e t a l - P l a s t i c s ,  and E l e c t r o n i c s  - ded ica ted  t o  t h e  des ign  
and development o f  unique biomedical ins t rumenta t ion  
sys tems.  Serve as  c o n s u l t a n t  i n  ins t rumenta t ion  s c i e n c e ,  
e l e c t r o n i c s  and n u c l e a r  s c i e n c e  t o  t h e  D i r e c t o r ,  WRkIR 
and t h e  WRAIR p r o f e s s i o n a l  and t e c h n i c a l  s t a f f .  Serve as  
WRAIR Radia t ion  S a f e t y  O f f i c e r  and WRAIR r e p r e s e n t a t i o n  on 
WRAMC Radioisotope Committee. Serve as  Chairman, WRAIR 
C a p i t a l  Equipment Review Committee. 

Perform resea rch  i n  biomedical  e l e c t r o n i c s  t o  develop new 
a p p l i c a t i o n s  i n  m i l i t a r y  medical r e s e a r c h .  %-b7: c z q k  

- ~ - r ~ r n n ~ ~ t ~  fF 
t--' ~ c r r i f e d  

PhD i n  E l e c t r i c a l  Engineering and 
Computer Sc ience .  D i s s e r t a t i o n  t o p i c  i s  " c o r r e l a t i o n  of 
t h e  v i s u a l  evoked response  w i t h  r e g i o n a l  blood flow, e l e c t r o -  
encephalogram and e x t r a c e l l u l a r  potassium concen t ra t ions  i n  
t h e  monkey." 



CURRICULD! VITAE 

P r e s e n t  P o s i t i o n :  R e s e a r c h  B i o p h y s i c i s t  and E l e c t r o n  M i c r o s c o p i s t  
Department of I n f e c t i o u s  and P a r a s i t i c  D i s e a s e  P a t h o l o g y  
Armed F o r c e s  I n s t i t u t e  of Pa tho logy  
Washington,  D.c; 20306 1970-presen t  
phone: 576-2224 

R e s e a r c h  T o p i c s :  e l e c t r o n  microscopy ,  c y t o c h e m i s t r y  and h i s t o c h e m i s t r y ,  
~ n c h o c e r c i a s i s ,  h e p a t i t i s ,  o t h e r  i n f e c t i o u s  & p a r a s i t i c  d i s e a s e s  

P e r s o n a l  Data :  s 

Born : i 

I Home : J 

M a r r i e d  : 1 
I 
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I. 

C h i l d r e n :  -.. %..- .j I 
--- 

E d u c a t i o n :  
Undergradua te :  B.A. ( m a t h e m a t i c s ) ,  Kenyon C o l l e g e ,  Gambier, Ohio,( - T 3  magna cum l a u d e ,  w i t h  Honors i n  Mathemat ics ;  m i n o r s  i n  

c h e m i s t r y ,  p h y s i c s ,  and b i o l o g y ;  languages--German & R u s s i a n  
G r a d u a t e :  Ph.D. ( b i o p h y s i c s ) ,  Dept.  o f  B iophys ics ,  S ~ h o o l  af A r t s  & S c i e n c e s ,  

J o h n s  Hopkins U n i v e r s i t y ,  Ba l t imore ,  Md.,, T h e s i s  : 
"Gold (111) R e a c t i o n s  w i t h  N u c l e o t i d e s  and ~ o l ~ n u ~ l e o t i d e s "  
( f o r  e l e c t r o n  m i c r o s c o p i c  s t u d i e s  of n u c l e i c  a c i d s ) - - s e e  

- B i b l i o g r a p h y ;  A d v i s o r :  P r o f e s s o r  Michae l  Beer,  Ph.D. 
P o s t - g r a d u a t e :  P o s t - d o c t o r a l  r e s e a r c h  i n  l a b  of P r o f e s s o r  R u s s e l l  J. B a r r n e t t ,  

M.D. ,  Chairman, Dept .  of  Anatomy, Ya le  Univ.  School  of Medic ine ,  
i New Haven, C t . ,  1968-1970; r e s e a r c h  t o p i c s - - e l e c t r o n  m i c r o s c o p i c  

c y t o c h e m i s t r y  , u s i n g  g o l d  (111) - n u c l e o t i d e s  as s u b s t r a t e s - - s e e  
B i b l i o g r a p h y ;  l e c t u r e r  i n  C e l l  Biology & H i s t o l o g y  c o u r s e ,  and 
i n s t r u c t o r  of h i s t o l o g y  l a b o r a t o r y  f o r  m e d i c a l  s t u d e n t s  

Employment : 
R e s e a r c h  b i o p h y s i c i s t ,  Dept . of I n f e c t i o u s  and P a r a s i t i c  D i s e a s e  P a t h o l o g y ,  
Armed F o r c e s  I n s t i t u t e  of P a t h o l o g y ,  Washington,  D . C .  20306 (576-2224); 1 9 7 0 - p r e s e n t .  

R e s e a r c h e r  on o n c h o c e r c i a s i s  and h e p a t i t i s - - h i s  tochemica l  and e l e c t r o n  m i c r o s c o p i c  
s t u d i e s  on  o n c h o c e r c a l  d e r m a t i t i s  and l y m p h a d e n i t i s ,  and on t r e a t m e n t  w i t h  
d i e t h y l c a r b a m a z i n e  and  suramin  ( s e e  b i b l i o g r a p h y ) .  

Member of "USAID ~ i b e r i a / ~ n c h o .  ' ~eam" , Nov-Dec 1978--team of c o n s u l t a n t s  - 
s u r v e y i n g  o n c h o c e r c i a s i s  i n  L o f a ,  Bong and Nimba C o u n t i e s ,  L i b e r i a ;  f o r  t h e  
U .  S.  Agency f o r  I n t e r n a t i o n a l  Development;  r e s u l t i n g  f rom agreement  between 
L i b e r i a n  P r e s i d e n t  T o l b e r t  and U.S. P r e s i d e n t  C a r t e r ,  s p r i n g  1978. 

Case-Officer-of-the-Day on a  r o t a t i r g b a s i s  ( abou t  once a week); r e s p o n s i b l e  f o r  - 
h i s t o p a t h o l o g i c  s t u d i e s  of c a s e s  a c c e s s i o n e d  t h a t  day t o  t h e  Dept .  of I n f e c t i o u s  - 

- 
& P a r a s i t i c  D i s e a s e  P a t h o l o g y .  

AFIP R e p r e s e n t a t i v e  on WRAMC R a d i o i s o t o p e  Committee (1972-Present)  ; i n s t r u c t o r ,  
WRAMC Advanced R a d i o i s o t o p e  U s e r s  Course  (1973-74). 
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P r o f e s s i o n a l  S o c i e t i e s ,  F r a t e r n i t i e s  and Clubs: 
American Assoc ia t ion  f o r  t h e  Advancement of Science 
American Soc ie ty  of T r o p i c a l  Medicine and Hygiene 
B iophys i ca l  S o c i e t y  
Cosmos Club (Washington, D.C.) 
His tochemica l  S o c i e t y  
Sigma Xi  (Honorary S c i e n t i f i c  F r a t e r n i t y )  

Communit~ -. & Civic A c t i v i t i e s  : 
, _ _  -.*.. 

y--Dean W. Gibson and coauthors  : 

Beer ,  M . ,  Gibson, D.W. ,  and Mohlhenrich, K . H . :  "The S e l e c t i v e  Reac t ions  of 
Ch lo roau r i c  Acid w i t h  t h e  Nuc leo t ides , "  Biophys. Soc. Abs t r .  MB1,  1963.  

Gibson ,  D.W. and Beer, M . :  "Some React ions  of Nucle to ides  w i t h  ~ o l d ( I I 1 )  I o n s ,  
w i t h  Coupling of Thal l ium(1)  - a s p a r t a t e ,  " ,  I b i d  . , A175, 1968. 

Gibson ,  D . W .  : "Gold (111) Reac t ions  w i t h  Nucleot ides  and ~ o l y n u c l e o t i d e s  , I 1  

Ph.D. . D i s s e r t a t i o n ,  The Johns Hopkins U n i v e r s i t y ,  Bal t imore,  Maryland; 
1 7 7  pages,  1969; D i s s e r t a t i o n  A b s t r a c t s  - 30 (2) ,  513-B, 1969. 

B e e r ,  PI., Gibson, D.W. ,  and K o l l e r ,  T.:  "Some Metal  Ion DNA Reac t ions  of I n t e r e s t  
i n  E l e c t r o n  Microscopy," i n  E f f e c t s  of Meta ls  on C e l l s ,  S u b c e l l u l a r  Elements,  
and Macromolecules (J. Man i lo f f ,  J.R. Coleman, and M.W. M i l l e r ,  ~ d s . ) ,  
C.C..Thomas ( P u b l i s h e r s ) ,  S p r i n g f i e l d ,  Ill. pages 131-151, 1970. 
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F i t z s i m o n s ,  J .T .R . ,  Gibson ,  D.W. ,  and B a r r n e t t ,  R . J . :  "A New One-Step Plethod 
f o r  t h e  F i n e  S t r u c t u r a l  L o c a l i z a t i o n  of Acid P h o s p h a t a s e , "  J .  Histochem. 
Cytochem. - 1 8 ,  673, 1970 .  

Gibson,  D . W . ,  Beer ,  M . ,  and  B a r r n e t t ,  R . J . :  "Gold( I I1 )  Complexes of Adenine 
N u c l e t o i d e s , "  B i o c h e m i s t r y  - 1 0 ,  3669-2678, 1971. 

Gibson,  D..h'., Connor, D . H . ,  e t  a l . :  "Onchocercal  D e r m a t i t i s :  U l t r a s t r u c t u r a l  
S t u d i e s  o f  Microf i l a r i a e  and l o s t  T i s s u e s ,  Before.  and .4f t e r  Trea tment  w i t h  
D i e t h y l c a r b a m a z i n e  ( t i e t r a z a n w . )  , I '  Arner. J .  Trop . Med. Hyg . - 25, 74-87, 1976 .  

Gibson,  D . W . ,  Duke, B.O.L., and  Connor, D.H. :  " H i s t o p a t h o l o g i c a l  S t u d i e s  o n  
Suramin T o x i c i t y  i n  a Chimpanzee, Tropenmedizin und P a r a s i t o l o g i e  - 28,  387-405, 1977. 

- 
Gibson ,  D . W . ,  and Connor, D.H.: "Onchocercal  Lymphadeni t is :  C l i n i c o p a t h o l o g i c  

Study of  34 P a t i e n t s , "  T r a n s .  R. Soc. Trop.  Med. Hyg. - 72., 137-154, 1978.  

Connor, D.H.  and Gibson, D.W.: "Sowda--0nchocercal D e r m a t i t i s  i n  t h e  Yemen Arab - 
R e p u b l i c :  C l i n i c o p a t h o l o g i c  Study of 17  P a t i e n t s , "  Arch. Pat l jo l .  Lab.  Ned . ,  
1979 ( i n    reparation). 

Connor, D.H., and Gibson,  D.W.: "Onchocercal  D e r m a t i t i s  i n  t h e  R e p u b l i c  o f .  
L i b e r i a :  ~ l i n i c o ~ a t h o l o g i c  S tudy  of T o p i c a l  Treatment  w i t h  Die thy lca rbamaz ine" ,  
P a t h o l o g y  Annual,  1979-80 ( i n  p r e p a r a t i o n ) .  

A d d i t i o n a l  r e f e r e n c e s  b a s e d  on d i r e c t  c o n t r i b u t i o n s  of D:W.  Gibson: 

High ton ,  P . J . ,  and Beer ,  M. :  "The Minimum Mass D e t e c t a b l e  by E l e c t r o n  Microscopy,"  
J .  Roy. Micr .  Soc. 88 ,  23-38, 1968; ( e l e c t r o n  m i c r o s c o p i c  v i s u a l i z a t i o n  of 
g o l d ( ~ ~ ~ ) - p o l y a d e n y ~ c  a c i d ,  p r e p a r e d  by r e a c t i o n '  o f  Gibson,  1969 and 
Gibson,  Beer & B a r r n e t t ,  1971) .  . , 

F e i n s t o n e ,  S.M., K a p i k i a n ,  A.Z., and P u r c e l l ,  R . H . :  " H e p a t i t i s  A: D e t e c t i o n  by 
Immune E l e c t r o n  Microscopy  of a Virus-Like Ant igen  A s s o c i a t i o n  w i t h  Acu'te 
I l l n e s s , "  S c i e n c e  - 1 8 2 ,  1026-1028, 1973; (Gibson s u p p l i e d  a c u t e  s a l i n e  f e c a l  
e x t r a c t s  and - c o n v a l e s c e n t  s e r a  from H e p a t i t i s  A v o l u n t e e r s ,  f o r  t h i s  f i r s t  
d e t e c t i o n  of H e p a t i t i s  A a n t i g e n  and a n t i b o d y ) .  

D i e n s t a g ,  J . L . ,  A l l i n g ,  D. W . ,  and P u r c e l l ,  R.H. : " Q u a n t i t a t i o n  of Ant ibody t o  
H e p a t i t i s  A Ant igen by Immune E l e c t r o n  Microscopy,"  I n f e c t i o n  and Immunity 
1 3 ,  1209-1213, 1976; (Gibson s u p p l i e d  f e c a l  e x t r a c t s  and sera from H e p a t i t i s  A - 
v o l u n t e e r s ,  as f o r  F e i n s t o n e  e t  a l ,  1973) .  
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F o r t  D e t r i c k ,  F r e d e r i c k ,  Mary land 21701 - ,  

A. EDUCATION 

Nuhlenberg C o l l e g e ,  Al lentown,  Pennsy lvan ia  
I n d i a n a  U n i v e r s i t y  School  of H e d i c i n e ,  I n d i a n a  

\ 

A .  f . - 

M.D. ,. - . 
L 

P o s t g r a d u a t e  

I n t e r n s h i p ,  F i t z s i m o n s  Army H o s p i t a l ,  Denver, Colorado  1948- 1949 - 
Residency i n  I n t e r n a l  Medicine ,  Le t t e rman  Army H o s p i t a l ,  

1949- 1952 San F r a n c i s c o ,  C a l i f o r n i a  
N e d i c a l  S t a f f  Course ,  Army Medica l  F i e l d  S e r v i c e  

School ,  San Antonio ,  Texas ( 9  months) 1952- 1953 
B a s i c  S c i e n c e s  Course,  Wal te r  Reed Army I n s t i t u t e  of 

Research ,  Washington,  D.C.  (9  months) 1956-1957 
Fe l lowship  i n  Metabolism, U n i v e r s i t y  o f  C a l i f o r n i a ,  

San F r a n c i s c o ,  C a l i f o r n i a  (18  months) 1961- 1962 

B . MUOR PROFESSIONAL POS ITIONS 

t M i l i t a r y  S e r v i c e  i n  Korea 1953- 1954 
Chief  of Medicine ,  U.  S.  Army H o s p i t a l ,  F o r t  Leonard Wood, 

M i s s o u r i  1954- 1956 
C h i e f ,  Department of Metabolism and C h i e f ,  Medical  S e c t i o n  

No. 4 ,  Wal te r  Reed Army H o s p i t a l ,  Washington, D.  C.  1957- 1960 
C h i e f ,  P h y s i c a l  S c i e n c e s  D i v i s i o n ,  U .  S.  Army Medica l  U n i t ,  

F o r t  De t r  i c k ,  F r e d e r i c k ,  Maryland 1962- 1968 
S c i e n t i f i c  A d v i s o r ,  U.S. Army Medical  Research I n s t i t u t e  of 

I n f e c t  i o - ~ s  D i s e a s e s ,  F r e d e r i c k ,  Maryland ' 1969-Presen t  

C . CERTIFICATIONS 

Diplomate ,  American Board of I n t e r n a l  Medicine 
Fe 1 low, American C o l l e g e  of P h y ~  i c  i a n s  

D . CURRENT APPO INTI%WS 

E d i t o r i a l  Board Member, J o u r n a l  of N u t r i t i o n  
C o n s u l t a n t  t o  t h e  AMA N u t r i t i o n  Advisory Group (NAG) 
American I n s t i t u t e  of N u t r i t i o n  R e p r e s e n t a t i v e  on t h e  FASEB L i f e  

S c i e n c e s  O f f i c e  Advisory C o r n i t t e e  
(con t inued)  



D . CLRRENT APPOINlM2NTS ( c  o n t  inued) 

Department of Defense  R e p r e s e n t a t i v e  on t h e  I n t e r a g e n c y  
Committee on Recombinant DNA Research  

C o n s u l t a n t  t o  t h e  E a t  i o n z l  Sc ience  Foundat i o n  Off i c e  of P o l a r  Programs 
C o n s u l t a n t  t o  t h e  A r t i f i c i a l  Kidney-Chronic Uremia Program, NIAMDD, NIH 
Member, Advisory  C o m i t ~ e e  t o  t h e  World Hunger Programme, Uni ted  K a t i o n s  

U n i v e r s i t y  
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N u t r i t i o n  and I n f e c t  i o n  
Member, R e s e a r c h  and E d u c a t i o n  Committee, V.A. H o s p i t a l ,  B a l t i m o r e ,  
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Member, I n s t i t u t i o n a l  Review Board f o r  t h e  P r o t e c t i o n  of Human S u b j e c t s ,  

F r e d e r i c k  Cancer R e s e a r c h  Center  - --- 
Member, Hood G r a d u a t e  School  Advisory C o u n c i l  - 

E . FORMER APPOINTFENTS 

Colone l ,  M e d i c a l  Corps ,  U.S. Army. R e t i r e d ,  1968. 
A s s i s t a n t  C l i n i c a l  P r o f e s s o r  of Medicine ,  Georgetown U n i v e r s i t y  
Army R e p r e s e n t a t i v e ,  N I H  Study S e c t i o n ,  Endocr ino logy  
Army R e p r e s e n t a t i v e ,  N I H  Study S e c t i o n ,  Pharmacology and Exper imenta l  Therapy 
Member, VA I n £  e c t  i v e  Agents  Research E v a l u a t i o n  Commit t e e  
V i s i t i n g  C o n s u l t a n t  i n  Endocr inology , Walter  Reed Army H o s p i t a l  
V i s i t i n g  C o n s u l t a n t  i n  Endocr inology,  D.  C .  Genera l  H o s p i t a l  
A s s o c i a t e  P r o f e s s o r  of Medicine ,  U n i v e r s i t y  of Maryland School  of Medicine  
Member and Chairman, N a t i o n a l  Academy of S c i e n c e s - N a t i o n a l  Research  

Counci l  Subcommittee on N u t r i t i o n  and I n f e c t  i o n  
Organ iz ing  Chairman, I n t e r n a t i o n a l  Workshop on In£ e c t  i o n  and M a l n u t r i t i o n  

F. SCIENTIFIC PUELICATIONS 

Approximately 165 p u b l i s h e d  p a p e r s  ; 8 Book C h a p t e r s  

G.  HONORS 

AOA, Ind iana  U n i v e r s i t y ,  1947 
Commendation Ribbon,  Bronze S t a r ,  Korea, 1954; Legion of M e r i t ,  1965 
Hoff Medal Winner,  Wal te r  Reed Army I n s t i t u t e  of Research ,  1957 
Army "A" P r e f i x  i n  S p e c i a l t y  of I n t e r n a l  Medic ine ,  1966 
$500 Award and Commendation, 1966 Army S c i e n c e  Conference 
S t i t t  Award and $500 Honorarium, A s s o c i a t i o n  of M i l i t a r y  Surgeons ,  1967 

The American C o l l e g e  of P h y s i c i a n s  
The I n f e c t i o u s  D i s e a s e s  S o c i e t y  of America 
The Endocr ine  S o c i e t y  
( c o n t  inued) 



X. PROFESS 1OXC.L SOCIETY HE?EERSHIPS ( c a n t  inued) 

The American S o c i e t y  o f  C l i n i c a l  N u t r i t i o n  
The American S o c i e t y  o f  Microb io logy  
Association of M i l i t a r y  Surgeons  
American I n s t i t u t e  of N u t r i t i o n  

I. VISITING PROFESSORSKIPS 

Georgetown U n i v e r s i t y  
M2ssachuset  t s  I n s t i t u t e  of Technology 
U n i v e r s i t y  of P e n n s y l v a n i a  School  of Medicine 
U n i v e r s i t y  of I n d i a n a  School  of Medicine 
U n i v e r s i t y  of Alabama School  of Medicine 
Columbia U n i v e r s i t y  School  of Medicine 
Boston U n i v e r s i t y  School  of Medicine  



J RADIOISOTOPE EXPERIENCE 

a .  D i d a c t i c  and L a b o r a t o r y  Courses  i n  I s o t o p e  U t i l i z a t i o n  
Wal ter  Reed, Army I n s t i t u r e  o f  Research  1956- 1957 

U n i v e r s i t y  of C a l i f o r n i a  School  of Medicine  1960-1961 

b .  Human and Animal Use of I s o t o p e s  
Wal ter  Reed G e n e r a l  H o s p i t a l  

U n i v e r s i t y  o f  C a l i f o r n i a  School  o f  Medicine  
(San F r a n c i s c o )  ( C h i e f l y  l3 '1, 3 2 ~ ,  3 ~ ,  14c) 

c. Animal and L a b o r a t o r y  Use of I s o t o p e s  
P r i n c i p a l  User f o r  USAFIRIID 

ISOTOPES POSSESSION LIMIT 

H- 3  550 m C i  
C- 14  60 m C i  
P-32 200 m C i  
S-35 20 m C i  
K-42 50 m C i  

Ca-45 20 m C i  
Ca-47 1 m C i  
Cr-5 1 30 m C i  
Mn-54 20 m C i  
Fe-5 9  10 m C i  
Zn- 65 50  m C i  
Ga- 67 10 m C i  
Sr-85 10 m C i  
Rb-86 50 m C i  
I- 125 125 m C i  
1-131 100 m C i  

Yb-169 10 m C i  
Au-198 35 m C i  
Th-232 (Thorium Ckide) 1 l b  

U-238 ( A c e t a t e  and N i t r a t e )  1 l b  
Na-22 5  mCi 

d .  A d m i n i s t r a t i o n  and  Teach ing  

R a d i a t i o n  P r o t e c t i o n  O f f i c e r ,  USAMRIID 
Member, WRAMC R a d i a t i o n  C o n t r o l  Committee 
Member, F o r t  Detr i c k  I o n i z i n g  R a d i a t i o n  C o n t r o l  Committee 
Chairman, USAMRIID I o n i z i n g  R a d i a t i o n  C o n t r o l  Committee 

P r e s e n t  number of t r a i n e e  i n v e s t i g a t o r s  under  s u p e r v i s i o n  19 
P r e s e n t  number of co-workers under s u p e r v i s i o n  2  9  
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WALTER REED ARMY MEDICAL CENTER 

Washington, D. C.  20012 

HSWP-QHP 16 July  1979 
1 

MEMO #9* 

PROCEDURE FOR OBTAINING AUTHORIZATION TO USE RADIOACTIVE MATERIAL 

1. GENERAL. This memorandum out l ines  t h e  procedures fo r  individuals  t o  obtain 
au thor iza t ion  t o  use radioact ive  materials  under the  Walter Reed Army Medical 
Center Nuclear Regulatory Commission Licenses and Department of t h e  Army Autho- - 
r i z a t i o n .  I t  a lso  spec i f i e s  t he  categories of radioisotope users ( i . e .  Pr incipal  

I 

i 
User, Co-worker, Trainee and Technician) and t he  r e spons ib i l i t i e s  o f  these  users .  

2 .  PROCEDURE 

a.  To obta in  author izat ion t o  use radioact ive  mater ia ls  o r  t o  renew an 
e x i s t i n g  author izat ion,  individuals  w i l l  submit "Application f o r  Authorization 
To Use Radioactive Materials", on WRAMC Form 1661R (Human Use) o r  on WRAMC Form - - 
1662R (Non-Human Use). These forms w i l l  be reviewed in accordance with Health - - ' 

Physics Memo No. 4 ,  "Organization and Function of t he  Radiation Control Commi- 
t t e e  Subcommittees", 30 Apri l  1979. Definit ions of t he  terms Pr incipal  User, 
Co-worker, Trainee and Technician are p r in ted  on these  forms. 

I 

b .  In  addi t ion t o  t he  above forms each Pr incipal  User and Co-worker is re -  
I - 

quired t o  submit a completed WRAMC Form 1643, "Training and Experience of Autho- 
r i z ed  Radioisotope Users". Physicians requesting a Human Use Authorization a r e  
a l so  required t o  submit a completed Form NRC 313-M Supplement B .  ! 

c. I f  animals a r e  t o  be used by a Pr incipal  User, t h e  app l ica t ion  should 
s t a t e  t h e  animals t o  be used and t h e i r  locat ion.  

EVALUATI ON 

a. "Application f o r  Authorization To Use Radioactive Mat e?ialsl '  Flill be in-  
d iv idua l ly  reviewed. The appl icant  i s  expected t o  demonstrate in t he  appl icat ion I 

t h a t  based upon h i s / h e r  t r a i n i n g  and experience and t he  equipment and f a c i l i t i e s  I 
ava i lab le  t h a t  t he  radioact ive  materials  requested w i l l  be used in a safe  manner 
and i n  accordance with ex i s t i ng  d i rec t jves  . 

b .  The applicant  can be required t o  obtain addi t ional  t r a in ing ,  experience, 
equipment o r  f a c i l i t i e s  i f  it i s  deemed necessary. 

*This MEMO supersedes HP MEMO No. 9 ,  Laboratory F a c i l i t i e s ,  19 Sept 1977 



Memo No. 9 (Cont 'd )  

4 .  TERMINATION OF AN AUTHORIZATION 

a .  An a u t h o r i z a t i o n  may b e  terminated by t h e  P r i n c i p a l  User a t  any t ime.  
When such te rminat ion  occurs ,  it i s  t h e  r e s p o n s i b i l i t y  of t h e  P r inc ipa l  User t o  
n o t i f y  t h e  Health Physics  O f f i c e r  i n  a t imely manner s o  t h a t  a  c lose-out  survey 
of  t h e  a r e a  involved may be  conducted. 

b.  An a u t h o r i z a t i o n  may be  terminated by t h e  Radia t ion  Control  Committee i f  
it is determined t h a t  t h e  P r i n c i p a l  User has n o t  complied wi th  h i s h e r  Author iza t ion  
p rov i s ions .  The Health Physics  Officer  has - the  a u t h o r i t y  t o  suspend t h e  use  of 
r a d i o a c t i v e  ma te r i a l s  by a  P r i n c i p a l  User i& i n  h i s / h e r  opin ion  a  cond i t ion  e x i s t s  
n e c e s s i t a t i n g  such a c t i o n .  If such condi t ions  a r e  n o t  correc ted ,  t h e  Radia t ion  
Control Committee may a f t e r  review of t h e  s i t u a t i o n  t e rmina te  t h e  a u t h o r i z a t i o n ,  
continue t h e  suspension pending co r rec t ion  of  t h e  condi t ion  o r  r e s c i n d  t h e  suspen- 
s ion.  ,,---- ..-. - , . 

* -  . 

-- 
ROBERT M. QUILL.IN 
LTC, ' MSC 
Health Phys ics  ' o f f i c e r  





/<ianaturs of Princinal User 8 Doh) I (Signaturn o f  Chief o l  Svc. hpt ,  or Dlv .  6 Dote) I 

ADMINISTRATIVE APPROVAL:  1 '  I ocknqwledge my responsibilities os PRINCIPAL USER o r  defined in WRAMC 

I I I 
l W R A M C  1661.~  (PREVIOUS EDITIONS ARE OBX)LETE) . /Over) 

1 M A R  79  

I ' ' 

- 

- - 
0. r o r  mose Items that do not require amendment indicate as N/C (no change). 
c. For those items that require amendment indicate the ~ roposed  changes to the current 

authori zation. 

3. Explanation of WRAMC Form 1661-R Items: 

Regvlolions. 

1. Self explanatory 

2 The "Principal User" i s  the individual who bears ultimate responsibility for possession, in- 
ventory and implementation o f  the safety procedures necessary to assure the safe use of the 
materials specified in  the application. He  i s  direct1 y responsible to WRAMC Radiation Con- 

, 

trol Committee. Attach a completed WRAMC Form 1643 i f  a current copy i s  not on f i l e  with 
the Health Physics Office. 

r 
HEALTH P H Y S I C S  OFFICER. WRAMC 

3. The applicant's address should include organization, activity, bui Iding, room number, and 
reference or  of f ice symbol. 

4 A "Co-Worker" i s  an individual who posesses adequate training and experience with radio- 
active matericll to qualify him as a "Principal User". He works under the direction of and 
i s  responsible to the "Principal User" for the safe and proper use of the materials specified 
in the application. L i s t  al l  Co-Workers alphabetically by last name. Each Co-Worker should 
be identified as follows: Las t  name, f i rst  name,, middle ini t ia l  and grade. Attach a completed 
WRAMC Form 1643 for each Co-worker i f  a current copy i s  not on f i l e  with the Health Physics 
Office. 

. . 
5. A "Trainee" i s  an individual who works under the direct supervision o f  a Principal User or 

Co-Worker for the purpose o f  obtaining the necessary training and experience to qualify for 
either status. L i s t  a l l  trainees alphabeticall by last  name. Each Trainee should be iden- 
t i f ied as follows: Las t  name, f irst name, mi cl' dle ini t ia l  and grade. . 

CHAIRPLRSON SUBCOMMITTEE F O R  HUMAN U S E  
RADIAT ION CONTROL COMMITTEE. W R A M C  

6. A "Technician" i s  an individual who works under the direct supervision of a Principal User 
or Co-Worker for the purpose of performing certain routine duties associated with use of mat- 
erials specified in  the application. He does not possess suitable training and experience to 
be classfied as a Principal User or Co-Worker, and is not undergoing training that would 
qualify him to attain either status. L i s t  a l l  Technicians alphabetically by last name. Each. 
Technician should be identif ied as follows: Las t  name. f irst name. middle init ial and grade. 

R E V I E W  DATE:  

7-9. i Self explanatory 

10a- L i s t  radioisotpes by ascending mass number, .i.e. The isotope with the smallest mass number , 

i s  placed at the top of the column and the i sotope with the greatest mass number i s  placed 
at the bottom o f  the column. 

lob. 1ln.addition to the chemical form o f  the radioisotope indicate whether i t  i s  in  solid or l iquid 
lor gaseous form and whether it i s  a sealed or unsealed source. In order for radioactive 

I material to qualify as a "sealed source" the radioacti ve source must be seoled i n  an impervious 
container which has sufficient mechanical strength to prevent contact with and idispersion of 
the radioactive material under the conditions of use and wear for which i t  was designed. 

I 

'10c. State the maximum mil l icur ie amount o f  each chemical form o f  the radioisotope that must be 
kept i n  the inventory in  order to satisfy mission requirements. 

\ 
10d. (State the intended use of each chemical form of the radioi sotopes l isted in Column 10a. 

11-12.1 Self eFlanato; I 



- 

- 

- 
- 
- 

7. LOCATIONS WHERE M A T E R I A L  W I L L  BE USED: (Building a n d ~ s s o c i a t e d  Rooms) 

8.  L O C A T I O N S  WHERE M A T E R I A L  W I L L  B E  STORED:  (Building and Associated Rooms) 

9. R A D I O A C T I V E  W A S T E  D I S P O S A L  S I N K  I N  R O O M :  

10. RADIOACTIVE MATERIAL DATA 

O. USE *. CHEMICAL AND/OR PHYSICAL FORM '. (Sealed or Unsea led  
POSSESSION 

" LIMIT  



INSTRblCTlONS FOR PREPARATION OF APPLICATION 
FOR AUTHORIZATION TO USE RADIOACTIVE MATERIAL (NON-HUMAN USE) 

WRAMC FORM 1662R (FEBRUARY 1979) 

GENERAL INFORMATION 

1. An applicant for an "Authorizat ion to Use Radioactive.Material (Non-Human use)" should complete WRAMC 

Form 1662R i n  detai l  and submit in  dupl icate to the WRAMC Heal th  Physics Office. 

2. Appl icat ion for gamma irradiators should inc lude a copy of the proposed Standard Operating Procedures that w i l l  
be implemented to assure personnel safety during routine operotion and emergency situotions. 

3. A l l  proposed locat ions whore the applicant desires to use, store, or dispose of radioact ive rnater~al  should be 
coordinated with the Heal th  Phys ics  Of f ice Reactor and Survey aranch p r i o r  to submission of the appl icat ion in  order 
to assure expeditious processing of the application. Submission o f  an incomplete appl icat ion w i l l  of ten result  i n  a 
delay in  issuance of an authorizat ion because o f  the correspondence nccessaiy to obtain information reves ted  on the 
appl ication. - 

EXPLANATION OF WRAMC FORM 1662R (FEBRUARY 1979) 

1. WRAMC Form 1662R i s  designed for use i n  supplying information on radioact ive materials use programs of varyimg 
complexity. The applicant should provide complete information on h is  proposed program for the possession and use' - 
of radioact ive material for those i tems thot do not apply, ind icate as N/A (not applicable). 

2. Appl icat ion for new Authorizations and renewal of ex is t ing outhorizations should be completed i n  their  entirety. 
However, applications for amendment of ex is t ing authorizations may be compl*ted as follows: 

a. Complete Items 1, 2, 3, 11, and 12. 
b. F o r  those items that do  not  required amendment indicate as N/C (no change). 
c.  Far  those items that regrire amendment ind icate the proposed changes to the current authorization. 

3. Explanation o f  WRAMC Form 1662R Items: 

1. Self explanatory. 

2. T h e  "Principal User" i s  the individual who bears ul t imate responsibi l i ty for possession, inventory and im- 
plementation of the safety procedures necessary to assure the safe use of the materials specif ied i n  the application. 
He  i s  direct ly responsible to the WRAMC Radiat ion Control Committee. At tach a completed WRAMC Form 1643 i f  a 

./a?yaq pua aspaymouy Lw jo l saq  ayj 02 l o a ~ ~ o ~  pun andl s !  ' o ~ a ~ a y  payantro sruarualddns Xuo 
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TRAINING AND EXPERIENCE 
OF AUTHOR1ZEI) RADIOISOTOPE USERS 

4. FORMAL EDUCATlON HIGHEST ACADEMIC DEGREE ATTAIN ED 

(MD. DDS. DVM. etc.) 

I Higher E d u c d o n a l  Inst i tut ions Typa of  P m g m  P u r a r d  ond 

Attended Dotos of At tmdmcm 

RANK/GRADE 

Degrmm, Diploma or Cirr l f lcotm 
Recaivad and Dace 

I 5. TRAINING RECEIVED IN BASIS RADIOISOTOPE HANDLING TECHNIQUES 

ORGANIZATION 

TYPE AND LENGTH OF TRAINING 

SUPERVISED 
F IELD O F  TRAINING LOCATION AND DATE(S) OF TRAINING 

3. CERTlFICATlON 

A (include coarse title ifk-n) 
B 

ORGANIZATIONAL DIVISION 

SPECIALTY BOAR0 
A 

5 RADl ATlON PHY SlCS AN.0 
INSTRUMENT ATlON 

b. RADIATION PROTECTlON 

BLDG./ROOM NO. 

CATEGORY 
B 

c MATHEMATlCS PERTAINING TO 
THE USE AND MEASUREMENT 
OF RADIOACTIVITY 

WRAMC AUTHORI ZATION NO. 

MONTH AND YEAR CERTlF lED 
C 

d. RADIATION BIOLOGY 

0. RADIOPHARMACEUTICAL 
CHEMISTRY 

(OVER) 



TRAINING AND EXPERIENCE 
OF AUTHOR1 ZED RADIOISOTOPE USERS 

I IMD, DDS. DVM. etc.) 

Highar Educational Institutions 
Attmdad 

3. CERTl FICATION 

Type of Propran Pursued and 
Dotas of Anadmc. 

RANK/GRADE 

SPECIALTY BOARD 
A 

D e ~ a e ,  Diploma or Cortlflcotm 
Recmivad ond Data 

ORGANIZATION ORGANIZATIONAL DIVISION 

4. FORMAL EDUCATION HIGHEST ACADEMIC DEGREE A T T A I N E D  

CATEGORY 
8 

BLDG./ROOM NO. 

MONTH AND YEAR CERTlFIED 
C 

a. 

b. 

C. 

d. 
-. - 

WRAMC AUTHOR1 ZATION NO. 

5. TRAINING 
h 

FIELD OF TRAINING 
A 

a. RADIATION PHYSICS AND 
INSTRUMENTATION 

b RADIATION PROTECTION 

c. MATHEMATICS PERTAINING TO 
THE USE AND MEASUREMENT 
OF RAOlOACTlVlTY 

d. RADIATION BIOLOGY 

8. RADIOPHARMACEUTICAL 
CHEMISTRY 

wRAMC 7: 1643 i ~ ~ a v l o u r  EDITIONS ARE o s s o ~ e r s  (OVER) 
1 F E B  

RECEIVED IN BASiS RADI0IU)TOPE HANDLING 

LOCATION AN0 DITEtSl  OF TRAINING 
(Include course title cf known) 

B 

TECHNIQUES 

TYPE AND LENGTH 

LECTURE/ 
LABORATORY 

COURSES 
(Hours) 

C 

OF TRAINING 

SUPERVISED 
LABORATORY 
EXPERIENCE 

(Hours) 
D 



ITEM 9 

INSTRUMENTATION 



ITEM 9 - INSTRUMENTATION 

SURVEY INSTRUMENTS 

Manufacturer Model Number Available 

. Mil i ta ry  Specifications ANPDR 27 7 

11 11 I I IM 174 3 

Eberline Instrument Corp . 6112 7 

11 11 11 E 120 2 5 

11 I1 It .E 400 5 

11 I1 11 E 500 2 

11 11 11 PAC-IS 1 

I1 11 I1 PAC-ISA 1 

11 11 11 PAC- ISAGA 2 

Ludlum Instrument Corp . 2 

Range 

0-200 mR/hr 

0-500' mR/hr 

0-2000 KCPM 

0-2000 KCPM 

0-2000 KCPM 

0-500 KCPM 

0-500 KCPM 

0-50 mR/hr 

0-500 mR/hr 

0-300 micro R/hr 

0-50 KCPM 

0-500 KCPM 



ITJZK 9 - INSTRLrMENTATION (Cont'd) 

Manufacturer Mod el Number Available Range 

Victor een 

11 

Nuclear Associates 8 00 

Manufacturer 

Searle 

Cap intec 

Type 

DOSE CALIBRATORS 

Model 

Mediac 

CRC-30E 

0-30 K cpm 

DIAGNOSTIC INSTRUMENTS 

Manufacturer Model Number Available 

Thrombus Detector 

Well Detector 

Recr ilinear Scanner 

Number Available 

Thyroid Fluorescense System Or t ec 4820 

Ganrma Scintillation Camera Picker 4/15 

~ e c t  ilinear ' Phot oscanner Ohio Nuclear 84FDL 

Technical associ- 
ates ccc-4TP 

Picker 6-28000 

Cleon 7 60 



ZZPZ Manufacturer  Mod el Number A v a i l a b l e  
I 

Thyroid  Uptake System P i c k e r  2 801-D 1 

Well  Counter  

W e l l  Counter 

W e l l  Counter 

Pho Gamma Camera 

Gamma Camera 

Gamma Camera 

W e l l  Counter 

Thyroid  System 

Well  Counter 

Well  Counter 

W e l l  Counter 

S e a r l e  

Packard 

Micro Medic 

S e a r l e  

S e a r l e  

S e a r l e  

Log i s  

S e a r l e  

Concept 4 

Phogamma HP 

Phogamma 3 

Micro Dot 
Phogamma IV 

Nuclear Chicago 3037 B 

Nuclear Chicago SCA 

Abbot Labs 111 

OTHER INSTRUMENTS 

L i q u i d  S c i n t i l l a t i o n  Counter Packard 3380 

L i q u i d  S c i n t i l l a t i o n  Counter Beclanan LS 9000 

Alpha-Gamma Propor t iona l  
Counter  ~ e c k m a n  Widebe ta- I1 

M u l t i  Channel Gamma Analyzer Nuclear  Data M, 660 ' .  

Alpha-Beta P ropor t iona l  Sys- 
tem Canberra 

' . 
Auto Gamma Counter Nuclear Chicago 1085 

S i n g l e  Channel Gamrna -4nalyzer Ludlum 1 6  



I T M  9 - INSTRUMENTATION (Cont ' d )  

Type 

S i n g l e  Channel Gamma Analyzer 

L iqu id  S c i n t i l l a t i o n  Counier 

L iqu id  S c i n t i l l a t i o n  Counter 

Liquid  S c i n t i l l a t i o n  Counter 

Gamma Counter, Automatic 

Counter, Gamma, Manual 

Liquid  S c i n t i l l a t i o n  Counter 

L iqu id  S c i n t i l l a t i o n  Counter 

Liquid  S c i n t i l l a t i o n  Counter 

Manufacturer . 

Ludlum 

Sear le  

Sear le  

Beckman 

Nuclear Chicago 

Beckman 

Sear le  

Sear l e  

Nuclear Chicago 

Mod e l  

Bio gamma 

1185 

8000 

Mark I1 

Mark I11 

6848 

Auto Gamma Nuclear Chicago 4227 

Liquid  S c i n t i l l a t i o n  Counter Beckman LS 8000 

TLD Reader ; Victoreen . 2800-1 

De tec to r ,  Rad ioac t iv i ty  Johnst'on Bac tec-R3Ol 

De tec to r ,  Rad ioac t iv i ty  Johnst on Bactec 225 

Gamma Spectrometer . Micr omedic M 5588 

Auto Gamma Nuclear Chicago 4219 

Counter ,  Propor t ional  Nuclear Measure- 
ments D5-2 

Spectrometer, Liquid 
S c i n t i l l a t i o n  Searle BP 6868 

Auto Gamma Searle 12 85 

Electrometer  System, Gammi Keit h ly  602 

Electrometer  System, Gamma Keit h ly  35050 

Number Avai lable  

R-met er 

S c a l e r  

Victor een 570 

Eberline MS-3 



ITEM 9 - INSTRUMEPTATION ( ~ o n t ' d )  

B?E &mu£ a c t u r e r  Model Number A v a i l a b l e  

Auto Gamma Packard I n s t r u -  
ment Co 5986 

L i q u i d  S c i n t i l l a t i o n  Spec t ro-  Packard Ins t ru -  
m e t e r  ment  Co 2425 

L i q u i d  S c i n t i l l a t i o n  Spec t ro-  
m e t e r  Beclman 

L i q u i d  S c i n t i l l a t i o n  Spec t ro-  
m e t e r  B e c h a n  

Auto ~ a k a a  Counter 

Auto Gamma Counter 

Packard Ins t ru -  
ment Co 

Packard I n s t r u -  
ment Co 

L i q u i d  S c i n t i l l a t i o n  Spectro-  
me te r  

Packard I n s t r u -  
ment Co 3375 

Delta 300 

PRIAS PL 

L i q u i d  S c i n t i l l a t i o n  Spectro-  
m e t e r  S e a r l e  Ana ly t i c  

Packard Ins t ru -  
ment Co 

L i q u i d  S c i n t i l l a t i o n  Spectro-  
m e t e r  e 

Auto Gamma Packard Ins t ru -  
ment Co 9 012 

L i q u i d  S c i n t i l l a t i o n  Spectro-  Packard Ins t ru -  
m e t e r  ment Co 2450 

L i q u i d  S c i n t i l l a t i o n  Spectro-  
m e t e r  Beclunan 

R-me t er Vic to reen  575 3 

R-me t er Vic to reen  100  6 

L iqu id  S c i n t i l l a t i o n  Spectro-  Packard Ins t ru -  
m e t e r  ment Co 3330 

Gamma Counter Packard Iristru- 
ment Co PRUS PGO 



ITEM 9 - INSTRUMENTATION (Cont'd) 

Manufacturer Model Number A v a i l a b l e  

Gamma Counter Beckman Biogamma 1 

L i q u i d  S c i n t i l l a t i o n  Spec t ro-  Packard Ins  t r u -  
m e t  er ment Co 3003 

L i q u i d  S c i n t i l l a t i o n  Spec t ro-  
me te r  Tracor  Ana ly t i c  Mark 111 

Auto Gamma Packard I n s t r u -  
ment Co 5230 

Auto Gamma Nuclear Chicago 1185K 

L i q u i d  s c i n t i l l a t i o n  Spec t ro-  Packard I n s t r u -  
me te r  ment Co 245 

L i q u i d  S c i n t i l l a t i o n  Spectro-  Packard Ins t ru -  
me te r  ment Co 3320 

L i q u i d  S c i n t i l l a t i o n  Spectro-  
m e t e r  Nuclear Chicago 

L iqu id  S c i n t i l l a t i o n  Spec t r o -  
me te r  Beckman 

Mark I1 



ITEM 10 

CALIBRATION OF INSTRUMENTS 



. ? 

ITEM 1 0  

CALIBRAT I O N  OF SURVEY INSTRUMENTS 

1. Survey i n s t r u m e n t s  w i l l  be c a l i b r a t e d  a t  l e a s t  ' annua l ly  and fo l lowing  
r e p a i r .  

2. C a l i b r a t i o n  w i l l  be  performed a t  two p o i n t s  on each  s c a l e .  The two 
p o i n t s  w i l l  be  approximately 1 / 3  and 2 / 3  o f  f u l l  s c a l e .  A survey  
in s t rumen t  may be cons idered  p r o p e r l y  c a l i b r a t e d  when t h e  ins t rument  
r e a d i n g s  are w i t h i n  + 10% of t h e  c a l c u l a t e d  o r  known v a l u e s  f o r  each  
p o i n t  checked,. Readings w i t h i n  + 20 a r e  cons idered  a c c e p t a b l e  i f  a  
c a l i b r a t i o n  c h a r t  o r  graph i s  prepared and a t t ached  t o  the ins t rument .  

3, Survey in s t rumen t s  w i l l  be c a l i b r a t e d  by: 

Radia t ion  Management Corporat ion 
Science Center Bui ld ing  /I2 
ATTN: M r .  Stephen M. Kim 
3508 Market S t r e e t  
Ph i l ade lph ia ,  PA 19104 

4 .  Procedures  and sou rces  have been approved by MIC and are on f i l e  i n  
License No. 37-13129-01. 



DOSE C!LLIEF-~T@R QUkLITY COKTROL 

D a i l y  Checks: 

P l a c e  t h e  c a l i b r a t i o n  s t i c k  s o u r c e  (Amersham/Searle s e r i a l  #1121 
v i t h  15 .5  m i c r o c u r i e s  of 2 2 6 ~ a  2 s  of  4/1/74)  and t a k e  r ead ings  a t  t h e  
fo l iowing  s e t t i n g s :  2 2 6 ~ a ,  1311, 9 9 ~ c ,  7 5 ~ e ,  end 1 3 3 ~ e .  Remove t h e  
s t i c k  s o u r c e  and t a k e  background readLngs a t  t h e  same s e t t i n g s .  NOTE: 
Take e x t r a  c a r e  i n  p l a c i n g  a l l  u n s h i e l d e d  s o u r c e s  of  r a d i o a c t i v i t y  be-  
h i n d  l e a d  b e f o r e  t a k i n g  t h e  above r e a d i n g s .  A smal l  sou rce  of un- 
s h i e l d e d  a c t i v i t y  w i l l  g i v e  e l e v a t e d  r e a d i n g s .  

~ e c o r d  a l l  r e a d i n g s  i n  t h e  Mediac Dose C a l i b r a t i o n  l o g  book under  
t h e  p rope r  s e c t i o n .  S u b t r a c t  a l l  background r ead ings  from t h e  s o u r c e  
r e a d i n g s  t o  de t e rmine  n e t  a c t i v i t y .  I f  t h e  n e t  r ead ings  f a l l  o u t s i d e  
o f  t h e  v z l u e s  l i s t e d  below, re -check  t h e  fo l lowing  a r e a s :  

1. Tine s e r i a l  number o f  t h e  c a l i b r a t i o n  source .  
2 .  The d i a l  s e t t i n g  on t h e  dose  c a l i b r a t o r .  
3 .  Look f o r  unsh ie lded  s o u r c e s  of r a d i o a c t i v i t y .  

~f t h e  n e t  r e a d i n g s  s t i l l  f a l l  o u t s i d e  of  t h e  -k 2  SD, n o t i f y  t h e  
l a b o r a t o r y  s u p e r v i s o r  o r  c h i e f  t e c h n o l o g i s t  a n z  do n o t  u s e  t h e  d o s e  
c a l i b r a t o r  t o  de t e rmine  a c t i v i t y  on any p a t i e n t  dose .  

Dose C s l i b r a t o r  #1: $028555 FSN 6720 GO30005 (Comp. p a r t )  

2 2 6 ~ a  1 5 . 0 1  t o  16.27 (2 2 SD) Z = 15.64 
l3'1 62.06  t o  65.86 . (+ 2  SD) r = 63.96 
" 9 c  13 .51  co 14.29 (2 2  SD) F =  13.90 - 

7 5 ~ e  48 .23  t o  53.13 (+ 2 SD) x =  50.68 
1 3 3 ~ e  0.5711 t o  0.5879 (T - 2  SD) Z = 0.5795 . 

Dose C a l i b r a t o r  #2: 

2 2 6 ~ a  15 .48  t o  16  - 0 8  (+ 2  SD) jI = 15.78  
1311 62.04 t o  63.40 (+ 2  SD) x = 62.72 
9 9 m ~ c  13 .68  t o  14 .44  (2 2 SD) x = 14.06  

7 5 ~ e  48 .94  t o  50 .42  (+ 2  SD) F = G9.68 
1 3 3 ~ e  0.550 t o  0  -597 (+ - 2 SD) H = 0.570 



LIFEARITY L"ZCt: FOR DOSE C-!LIEPATORS 

PRINCIPLE : 

An important aspect  of "Quality Control" i n  the  radiopharmacy or Nuclear 
Medicine i n s t a l l a t i o n  i s  the preparation and dispensing of accurately 
measured doses t o  the pat ients .  One important aspect f o r  proper c a l i -  
bra t ion  of a l l  dose ca l ibra tors  i s  t o  determine the need t o  apply 
correct ions f o r  sa tura t ion  losses t o  measurements of high a c t i v i t y  
sources. 

To determine these correction factors ,  a l i n e a r i t y  should be performed 
on a l l  dose ca l ib ra to r s  a t  i n s t a l l a t ion  and a t  a regular in t e rva l  
t he rea f t e r  . 

PROCEDURE : 

1. Lineari ty  checks fo r  a l l  dose ca l ibra tors  w i l l  be checked a t  
i n s t a l l a t i o n  and semi-annually by tracking the  decay of TcM 
99m of subs tan t i a l  ac t iv i ty .  

2. Milk the "oncall" generator on Wednesday. Note the  exact time of 
the e lu t ion  and the  net  mean Tc04 99m a c t i v i t y  (2 of three  (3) 
separate readings). 

# 

3. A t  i n t e rva l s  of 3, 6, 24, 27, 30 and 48 hrs .  a f t e r  e lu t ion ,  
reassay the  Tc04 99m v i a l  and record the  ac tua l  ne t  mean ac t iv i ty .  -- 

4. Using the 2 4  hr.  reading as  a reference point ,  ca lcu la te  the 
expected ne t  a c t i v i t y  fo r  the readings taken a t  0, 3,  6, 27,  30 
and 48 hrs .  . . 

ASSAY TIME CORRECTION 
(Hours p elution) FACTOR 

5 .  Plot the ne t  expected ac t iv i ty  vs the net  ac tua l  a c t i v i t y  on Log-Log 
graph paper. 

6. Record and save a l l  data. 



L i n e z f i t y  Check f o r  
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7 .  I f  t he  n e t  a c t u a l  a c t i v i t y  curve esceeds + 5% of the  ne t  expected 
a c t i v i t y ,  t h e  Laboratory Supervisor o r  t h e  Chief Technologist 
should be n o t i f i e d  imaediately.  The dose c a l i b r a t o r  i s  no t  t o  be  
used u n t i l  proper maintenance has  been obtained. 

8. Repeat l i n e a r i t y  ch.eck a f t e r  r epa i r s  have been completed. 



DOSE CSLTB.K\TOR C-kLIBPSITIOI? 
FOR GEO?ETRY VARIATIOE 

PRINCIPLE : 

Lzrge variances i n  a c t i v i t y  can occur when t h e  volume of t h e  sample, 
conta iner  shape and volume o r  gamma energy l e v e l  changes f o r  d i f f e r -  
e n t  radionuclides used i~ d iagnos t i c  evaluations.  To minimize t h i s  
e f f e c t ,  cor rec t ion  f a c t o r s  should be es tab l i shed  t o  determine 'the 
t r u e  a c t i v i t y  administered t o  p a t i e n t s .  

To a sce r t a in  these  co r r ec t i on  f a c t o r s ,  a  check f o r  geometry v a r i a t i o n  , 
should' be performed a t  t h e  time of i n s t a l l a t i o n  even though manu- 
f a c t u r e r  guidel ines  may have been a l ready es tabl ished.  

PROCEDURE : 

1, Prepare two (2) s t ock  so lu t i ons  a s  follows: 

a. 1-131 s tock  so lu t i on  - Prepare a so lu t ion  of 1-131 wi th  a - 
-- f i n a l  concentra t ion of approximately 1.0 rn i l l i cur ie  per  m l  

and with a f i n a l  volume of a t  -- l e a s t  5.0 m l  (use t ap  w a t e r  
a s  a d i l u t e n t ) .  

b.  TcO4 99m s tock  so lu t i on  - Prepare a so lu t ion  of Tc04 99m 
with a f i n a l  concentra t ion of approximately 10.0 m i l l i -  * 

- 
cur ies  per  m l  and with a f i n a l  volume of a t  l e a s t  5.0 m l  
(use t ap  water a s  a d i l u e n t ) ,  

' 2. Weigh a 1.0, '3.0, 5.0 and 10.0 m l  syr inge w.ith a 25 gauge (518") 
needle i n  place  on the ~ e t ' t l e r .  . . 

3. Withdraw, a s  accura te ly  a s  poss ib le ,  1.0 m l  i n t o  each of t h e  four  
syringes from t h e  1-131 s tock  so lu t i on  v i a l .  

4 .  Weigh each syr inge on the  Me t t l e r  a f t e r  adding . the 1.0 m l .  

5 .  Obtain a c t i v i t y  reading from each syr inge by taking t he  mean . 
of th ree  (3) separa te  readings'. 

6. B y  using t he  3.0 m l  syr inge a s  a standard reference po in t ,  cor rec t  
the  volume t h a t  was added t o  t h e  1.0, 5.0 and 10.0 m l  syr inges  t o  
equal t h a t  of t h e  3.0 syringe.  



D c s e  Cel ib ra to r  C z 1 F b r a t i o n  
for Gt~n~~i-;- 7,Tari~rigr! (ccr.' c)  

p g .  2 

Svr inge  Volume 
Weight a£  ter. 

Tare Weight Addit ion of 1.0 m l  

x Act iv i ty  from Dose C a l i b r a t o r  
Net Weight Added (Three Separa te  Readings) 

- 
anda d oint 

Cor rec t ion  F a c t o r  (CF) = Net weight added t o  3.0 m l  syr inge  (refifrencE p 
- 

Net weight added t o  1.0, 5.0 and 10.0 m l  syr inge  

1.18 1.18 
CF f o r  1.0 m l  sy r inge  = 1.-~)4. = 1.1; CF f o r  5.0 m l  syr inge  = 1.35 = 0.89; 

1.18 
CF f o r  10.0 ml s y r i n g e  = 1.87 = 0.63 * - 

- 
CF X a c t i v i t y  from t h e  1.0, 5.0 and 10.0 m l  syr inge  = r e l a t i v e  a c t i v i t y  added 

1.0 m l  syringe 5.0 m l  sy r inge  
R e l a t i v e  a c t i v i t y  added: 1.1x1.02=1.12 m C i  0.87°1.20-1.04 mCi . . 

7. Once t h e  a c t i v i t i e s  f o r  a l l  syringes have been cor rec ted  f o r  t h e  .. ' 
d i f f e r e n c e  i n  volumes added and t h e  r e l a t i v e  a c t i v i t y  added has 
been c a l c u l a t e d ,  prepare  a graph t o  c o r r e c t  f o r  syr inge  s i z e  i n  
t h e  fo l lowing manner: 

a. Find t h e  c o r r e c t i o n  f a c t o r  f o r  each syr inge  by d i v i d i n g  t h e  mean 
a c t i v i t y  from t h e  dose f o r  the  1.0 m l  syr inge  by each r e l a t i v e  
a c t i v i t y  added f o r  t h e  1.0, 5.0 and 10.0 m l  syringe.  



Dose Ca l ib re to r  Cz l ib rz t ion  
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Correct ion  1.0 m l  syr inge 5.0 m l  syr inge 10.0 ml syr inge 
Factors  f o r  1.07 m C i  = 0.95 1.07 m C i  = 1.02 1.07 mCi  = 1.20 
D i f f e r en t  Syringe 1.12 m C i  1.04 m C i  0.89 mCi 
s i z e s  

(CF f o r  3.0 m l  syringe = - 1.0) 

b. P l o t  t h e  co r r ec t i on  f a c t o r s  f o r  d i f f e r e n t  syr inge s i z e s  vs 
syr inge s i z e  on l i n e a r  graph paper and keep graph a t  dcse  
c a l i b r a t o r .  

8. Repeat s t ep s  2-7 from above using t he  Tc04 99m s tock  v i a l  (*Note: 
be su r e  t o  c o r r e c t  a l l  a c t i v i t y  readings f o r  decay) 

9. Place  1.0 m l  from the  1-131 s tock  v i a l  i n t o  a 30.0 m l  e l u t i o n  v i a l .  

10. Assay t he  e l u t i o n  v i a l  and record the  ne t  mean reading ( t h e  X of 
t h r e e  (3) s epa ra t e  readings).  

- 

11. Add an app rop r i a t e  amount of water  t o  the  e lu t i on  v i a l  t o  b r ing  
- 

t h e  t o t a l  volume of so lu t i on  t o  2.0, 4.0, 8.0, 10.0, 15.0 and 
20.0 m l ' s .  A f t e r  each add i t ion  of water (mix w e l l ) ,  record t he  
n e t  mean reading f o r  each volume (? of th ree  (3) s epa ra t e  readings).  

12. Se l ec t  t h e  n e t  mean reading from the  8.0 m l  volume a s  a re fe renke  - 

standard,  from which a l l  o ther  values  w i l l  be compared. 

13. Correction f a c t o r s  (CF) f o r  d i f fe rences  i n  a c t i v i t y  encountered 
f o r  t h e  va r i ous  volumes a r e  ca lcula ted as  follows: 

CF = Net X a c t i v i t y  of reference standard 
Net W a c t i v i t y  of o the r  volumes 

14. P l o t  t he  co r r ec t i on  f a c t o r s  vs volumes on l i n e a r  graph paper. Use 
t h i s  graph t o  determine appropr ia te  CF needed t o  acqu i re  a n  accura te  
a c t i v i t y  measurement i n  e l u t i o n  v i a l s .  

15. Repeat t h e  above procedure (Steps 9-14) using 1.0 m l  from t h e  
TcO4 99m s tock  so lu t i on  v i a l  (*Note: Be su r e  t o  co r r ec t  a l l  

a c t i v i t y  readings  f o r  decay). 

16. Draw, a s  a ccu ra t e ly  as :poss ible ,  1.0 m l  from t h e  1-131 s t o c k  
so lu t i on  v i a l  i n t o  a 3.0, 5.0 and 10.0 m l  syringe.  

17. Record t h e  n e t  mean a c t i v i t y  f o r  each syr inge (? of t h r e e  (3) 
separa te  readings) .  



I 
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15. Add water  i n  1.0 m l  increments t o  each spr inge  u n t i l  the m:.:imirm 

volume f o r  t h a t  p a r t i c u l a r  syr inge has been reached. 

19, Take ang record the  ne t  mean a c t i v i t y  a f t e r  every addi t ion of 
water  (X of t h r e e  (3) separa te  readings f o r  each volume). 

20. Se l ec t  t h e  1.0 m l  reading from t h e  3.0 m l  syr inge;  the  3.0 ml, 
reading from t h e  5.0 m l  syr inge and t he  5.0 m l  reading from the  
10.0 ml syr inge  a s  re fe rence  s tandards  from which a l l  co r rec t ion  
f a c t o r s  w i l l  be  ca lcula ted.  

21. Correction f a c t o r s  f o r  t he  d i f f e r e n t  volumes w i l l  be ca lcula ted 
a s  fol lows: 

Correction = Mean a c t i v i t y  of re fe rence  s tandard 
Fac tors  Mean a c t i v i t y  from o ther  volumes 

22. P l o t  t he  co r r ec t i on  f a c t o r s  vs volumes f o r  each syringe s i z e  on 
l i n e a r  graph paper. Use t h i s  graph t o  determine accurate a c t i v i t y  
measurements f o r  various syr inge  volumes. 

23. Repeat s t ep s  16-22 using 1.0 r n l  of TcO4 99m from the  stock 
so lu t i on  v i a l .  



!.CCl-'F-A..CY TEST FOR PQsE CALIRFLn.TO?.S 

RAT I W A L E  : 

By o b t a i n i n g  a n  a c c u r a t e  a c t i v i t y  v a l u e ,  we a r e  more c e r t a i n  
t o  a C m i n i s t e r  a  q u a n t i t y  o f  r a d i o a c t i v e  m a t e r i a l  t h a t  i s  
o p t i m a l  f o r  t h e  p l a n n e d  s t u d y  o r  t r e a t m e n t  and t h a t  d o e s  n o t  
r e s u l t  i n  e x c e s s i v e  dose  t o  t h e  p a t i e n t .  Smal l  o v e r d o s e s  
p r o b a b l y  do n o t  m e a s u r a b l y  harm t h e  r e c i p i e n t ,  however ,  t h e s e  
e x p o s u r e  d o s e s  do a c c u m u l a t e  and t h u s  c o n t r i b u t e  t o  t h e  o v e r -  
a l l  p o p u l a t i o n  r a d i a t i o n  e x p o s u r e .  Underdoses r e s u l t  i n  l e s s  
t h a n  o p t i m a l  i n f o r m a t i o n  and p r o l o n g e d  imaging t i m e .  T h i s  
i n c r e a s e s  p a t i e n t  d i s c o m f o r t  and d e c r e a s e s  t h e  e f f i c i e n c y  o f  
t h e  d e p a r t m e n t  . 
PROCEDURE: 

1. Assay e a c h  r e f e r e n c e  s t a n d a r d  (Cs-137;  Co-60;  (20-57; and 
Ba-133) and s u b t r a c t  t h e  a p p r o p r i a t e  amount o f  background  
t o  d e t e r m i n e  t h e  n e t  a c t i v i t y .  

2 .  Repea t  s t e p  #1 f o r  a  t o t a l  o f  t h r e e  d e t e r m i n a t i o n s  f o r  
e a c h  s t a n d a r d  s o u r c e .  

3 .  De te rmine  t h e  mean f o r  e a c h  s t a n d a r d  from t h e  t h r e e  
a c t i v i t y  r e a d i n g s .  

4 .  - The n e t  mean a c t i v i t y  f o r  e a c h  s t a n d a r d  s h o u l d  b e  l e s s  
t h a n  + 5 . 0 %  o f  t h e  c e r t i f i e d  a c t i v i t y  a f t e r  d e c a y  
c o r r e c t i o n s  have  been made. 

5 .  Record a l l  r e s u l t s  i n  t h e  a p p r o p r i a t e  l o g  book.  

6 .  Pe r fo rm a c c u r a c y  c h e c k s  a n n u a l l y  o r  whenever r e ~ a i r s  
have. b e e n  made on t h e  i n s t r u m e n t . .  

7 .  I f  a t  any  t i m e  t h e  n e t  mean a c t i v i t y  f o r  any o f  t h e  
s t a n d a r d  r e f e r e n c e  s o u r c e s  i s  g r e a t e r  t h a n  5 . 0 %  o f  
t h e  c e r t i f i e d  a c t i v i t y  ( a f t e r  c o r r e c t i o n  f o r  d e c a y ) ,  - ~ 

n o t i f y  t h e  L a b o r a t o r y  S u p e r v i s o r  o r  Chief  ~ e c h n o l o ~ i s t  
and do n o t  u s e  t h e  ' i n s t r u m e n t  f o r  d e t e r m i n i n g  d o s e .  
a c t i v i t y .  



ITEM 11 

FACILITIES AND EQUIPMENT 

I~formatmn in tbis reand was 6eleZed 



ITEM 11 - FACILITIES AhrD EQUIPMENT 

1. F a c i l i t i e s  

See a t t a c h e d  drawings  of t h e  Nuclear Medicine Pharmacy, t h e  Radia t ion  
Therapy i s o t o p e  s t o r a g e  room, and a  t y p i c a l  l a b o r a t o r y  room. 

2. Equipment 

The fo l lowing  e q u i p m e n . t / f a c i l i t i e s  a r e  a v a i l a b l e  as r equ i r ed :  

a. Remote Handling: 

(1) Niptongs and g r ip tongs  

(2 )  Atomic Accessor ies  Handling Tool RHT-60 

(3)  Jaws and v i c e s  

(4)  Remote f o r c e p s  

(5) Magnetic hand le r s  

b. S torage  Conta iners :  

(1)  S t e e l  s a f e s  

(2) Lead l i n e d  boxes 

(3) S t e e l  drums 

(4) Lead s t o r a g e  c o n t a i n e r s  

(5) Lead p i g s  

c. Shie ld ing:  

(1) P o r t a b l e  s h i e l d s  

(2)  S h i e l d i n g  m a t e r i a l s  (e.g. shee t  l e a d ,  p l a s t i c  s h e e t ,  e t c . )  

d.  In s t rumen ta t ion :  

See I t e m  9 o f  t h i s  a p p l i c a t i o n  

e. V e n t i l a t i o n  Control :  

(1)  Fume hoods 

(2) Fume hoods w i t h  i o n i z a t i o n  boxes 

(3) Fume hoods w i t h  a b s o l u t e  f i l t e r  assembl ies  





ITEM 12 

PERSONNEL TRAINING PROGRclM 



MEMO #2 
HSWP-QHP 

\ HEALTH PHYSICS 
WLTER REED ARMY MEDICAL CENTER 

Kashington, D. C. 20012 
9 J u l y  1979 

PERSONNEL TRAINING PROGRAM : 

1. Courses o f  I n s t r u c t i o n  given a t  Walter  Reed Army ~ e d i c a l  Center  a r e  as 
f o l  lows : 

a. RADIATION SAFETY FOR SUPPORT PERSONNEL: A one-hour b r i e f i n g  f o r  
suppor t  personnel  [ e -g .  c l e r i c a l ,  housekeeping, maintenance, and s e c u r i t y  
pe r sonne l )  whose d u t i e s  r e q u i r e  them t o  b e  i n  t h e  v i c i n i t y  o f  r a d i o a c t i v e  
m a t e r i a l s  on an in f requen t  b a s i s  b u t  n o t  t o  work wi th  t h e  m a t e r i a l s  d i r e c t -  
l y .  Th i s  b r i e f i n g  is designed t o  provide  t h e  support  personnel  w i t h  b a s i c  
in fo rmat ion  on good r a d i a t i o n  s a f e t y  p r a c t i c e s  and an awareness of  p r i n c i -  
p l e  o f  ALARA r e l a t e d  t o  t h e i r  job.  Program of I n s t r u c t i o n  a t t ached-  

b . RADIATION SAFETY BRIEFINGS : One-hour b r i e f i n g s  f o r  personnel  whose 
d u t i e s  r e q u i r e  them t o  be i n  t h e  v i c i n i t y  of  r ad ioac t ive  m a t e r i a l s  o r  t o  
work wi th  such m a t e r i a l  on an in f requen t  b a s i s  under r e s t r i c t e d  cond i t ions .  
These b r i e f i n g s  a r e  designed t o  provide  s p e c i f i c  personnel  wi th  b a s i c  i n f o r -  
mation on good r a d i a t i o n  s a f e t y  p r a c t i c e s  r e l evan t  t o  t h e i r  s p e c i f i c  d u t i e s .  
These b r i e f i n g s  w i l l  be  presented  t o  personnel  wi th  s p e c i f i e d  d u t i e s  i n v o l -  
v ing  r a d i o a c t i v e  ma te r i a l  (e .  g .  Nursing personnel ,  F i r e  Department pe r sonne l ,  
A n i m a l  Handlers) .  Program of I n s t r u c t i o n  a t tached.  

c .  INTRODUCTORY PRINCIPLES OF RADIATION PROTECTION: An e i g h t  (8) h o u r  
c o u r s e  f o r  a l l  personnel  who work d a i l y  wi th  r ad ioac t ive  m a t e r i a l s -  Th i s  
c o u r s e  provides t h e  minimum t r a i n i n g  r equ i red  f o r  s a f e  p r a c t i c e s  i n  t h e  s t o r -  
age,  u s e  and handl ing  o f  r a d i o a c t i v e  m a t e r i a l s .  Program o f  I n s t r u c t i o n  
a t t a c h e d .  

d. ADVANCED COURSE-PRINCIPLES OF RADIATION PROTECTION: A twenty (201 
hour  course  f o r  "Pr inc ipa l  Users1' and "Co-Workers" . Such i n d i v i d u a l s  a r e  
d i r e c r l y  r e spons ib le  - f o r  t h e  use o f  r a d i o a c t i v e  ma te r i a l s  as au thor i zed  by  
t h e  Radia t ion  Control  Committee. Program o f  I n s t r u c t i o n  a t t ached ,  

2 .  A t  t h e  d i s c r e t i o n  o f  t h e  WRAMC Radia t ion  Control  Committee and t h e  H e a l t h  
Phys ics  Of f i ce ,  W 1 C , . o t h e r  courses o f  i n s t r u c t i o n  p e r t i n e n t  t o  good r a d i a -  
t i o n  s a f e t y  p r a c t i c e s  w i l l  be o f fe red .  



P'f SENTED BY: i i e a l t h  Phys ics  Of f i ce ,  I r W v I C  

FQT : Suppar: Tersonnel a t  VR!2.lC 6 Supported A c t i v i t i e s  
LEI<GTI; : One (1) hour 

I. Lnt rcductory  Discussion 

A. S t a r e  p i ~ r p o s e  of c l a s s  
1.. Brief supporr  personnel  on r a d i a t i o n  s a f e t y  a s p e c t s  of t h e i r  job. 

3.  ?li=-r. l ight - - v ideo tape  - "Radiat ion S a f s t y "  - 1 h T S  Corporation 
1. S z f ~  proceaures  f o r  snaso r r  - - personnel  

(1) For t n o s e  who r e c e i v e  and ca r ry  r a d i o a c t i v e  m a t e r i a l s  
( 2 )  For t hose  who e n t e r  r a d i a t i o n  c o n t r o l l e d  a r e a s  
(3)  For t h o s e  who make r e p a i r s  i n  r a d i a t i o n  a r e a s  
( 4 )  For t hose  who perform c l ean ing  chores  i n  r a d i a t i o n  a r e a s  

2. The t a p e  w i l l  s p e c i f i c a l l y  cover: 
( I )  Radia t ion  hazards  
( 2 )  Warning s i g n s  

"Caution - Radioac t ive  Mater ia l s"  
"Radioact ive - Handle Carefu l ly"  
"Caution - Radia t ion  Area" 

(3) Rules t o  fo l low when working near  r a d i o a c t i v e  m a t e r i a l  
(a )  S e c u r i t y  
(b) C l e r i c a l  workers e n t e r i n g  a  r a d i o a c t i v e  l a b o r a t o r y  
(c )  Maintenance personnel  
(d)  Custodians 

( 4 )  What t o  do i n  c a s e  of a  r a d i a t i o n  acc iden t  
(5) Pour o b l i g a t i o n s  and r i g h t s  

11. Show v ideo tape  - "Radiat ion Safety" - NUS Corporat ion (27 min.) 

111. Concluding remarks 

A. Discuss ion  of impor tan t  p o i n t s  covered i n  t a p e  and s p e c i f i c  in format ion  
r e l e v a n t  t o  t h e  suppor t  group r ece iv ing  b r i e f i n g  ( i . g .  ~ i l i t a r y / S e c u r i t y  
P o l i c e ,  c l e r i c a l ,  nu r s ing ,  housekeeping) ' 

B. Ques t ions  - 

C. Emphasize 
(1)  Hea l th  Phys i c s  on c a l l  24 h r s /day  f o r  emergencies and t o  answer 

ques t ions  
(2)  C a l l  301-427-5107 f o r  Duty NCO name and number 
(3)  I f  concerned, c a l l  Duty NCO 

IV. Tra in ing  Aids 

A. Videotape - "Radia t ion  Safety" 
B. Rad ia t ion  s i g n s  r e l e v a n t  t o  group r ece iv ing  b r i e f i n g  
C. SOP'S r e l e v a n t  t o  group r e c e i v i n g  b r i e f i n g  
D.  Appropr ia te  appendix t o  t h i s  l e s son  p l an  r e l e v a n t  t o  p a r t i c u l a r  suppor t  

group 



RADIATION SAFETY BRIEFINGS 

PRESENTED BY: Hea l th  Phys ics  Of f i ce ,  WRAMC 
FOR : F i r e  Department Personnel  

Nursing Personnel  
Animal Handlers 

LENGT-H : One (1)  hour 

TOPICS 

1. Rad ia t ion  Hazards 

2. Rad ioac t ive  M a t e r i a l  Usage and Radia t ion  Areas a t  WRAMC and Sup- 
p o r t e d  A c t i v i t i e s  

3. Rad ia t ion  S a f e t y  P r i n c i p l e s :  Time, Dis tance ,  Shie ld ing;  ALARA 

4. Warning Signs 

5. Rad ia t ion  De tec t ion  Ins t rumen t s  

6. Personnel  Dosimetry 

7. Rad ia t ion  S a f e t y  Procedures  r e l e v a n t  t o  S p e c i f i c  Personnel  Receiving 
B r i e f i n g  (e .  g. F i r e  Department Personnel ,  Nursing .Personnel,  Animal 
Handlers)  

8. Emergency Procedures  



PRESENTED BY: H e a l t h  P h y s i c s  O f f i c e ,  W C  
FOR : R a d i a t i o n  Workers a t  WRAMC, suppor ted  A c t i v i t i e s  
LENGTK : E i g h t  (8) hour s  

2 .  C h a r a c t e r i s t i c s  o f  I 45 m i n .  
I o n i z i n g  R a d i a t i o n  

SUBJECT 1 TIME 

1 c o u r s e  I n t r o d u c t i o n  .- - - 30 min. 

3. U n i t s  o f  Rad ia t ion  
Dose a n d  Q u a n t i t i e s  

30 min. 

4. B i o l o g i c a l  Hazards 
o f  I o n i z i n g  Rad ia t ion  

105  min. 

5. P e r s o n n e l  Dosimetry 30 m i n .  

6 ,  R a d i a t i o n  De tec t ion  
I n s t r u m e n t a t i o n  

9- E m / C r i t i q u e  I 30 m i n .  

60 min. 

7, S a f e t y  P rocedures  i n  
R a d i o i s o t o p e  U s e  

10. C l o s i n g  Summary 

60 min. 

30 min. 

B r i e f  overview of t h e  scope and p u r p o s e  o f  cou r se .  
WRAMC R a d i a t i o n  S a f e t y  Program. 

Sources  of r a d i a t i o n  ( n a t u r a l  v s  man-made) 
D e s c r i p t i o n s  of a l p h a  p a r t i c l e s ,  b e t a  p a r t i c l e s ,  
and gamma r a y s  ( o r i g i n ,  mass, cha rge ,  l e n g t h  of  
t r a v e l ,  e t c .  ) 

U n i t s  of a c t i v i t y ,  h a l f  l i f e ,  s p e c i f i c  a c t i v i t y ;  
. u n i t s  of dose,  r a d  roentgen ,  r e m .  

. . 

R a d i a t i o n  e f f e c t s  on b i o l o g i c a l  sys t ems  and  
human r e sponse  t o  r a d i a t i o n  exposu res -  P o t e n t i a l  -- 
h a z a r d s  a s s o c i a t e d  w i t h  r a d i o a c t i v e  material. 

Types o f  pe r sonne l  dos imeters ,  f i l m .  badge  con- 
s t r u c t i o n ,  p rope r  wear of  t h e  f i l m  badge,  i n t e r -  
p r e t a t i o n  of f i l m  exposure. P e r s o n n e l  d o s i m e t e r s ,  
b i o a s s a y ,  r i g h t  of workers  t o  be informed of 
r a d i a t i o n  exposure  and b ioas say  r e s u l t s .  

S e l e c t i o n  of a p p r o p r i a t e  survey  i n s t r u m e n t ;  
demons t r a t ion  of c o r r e c t  u s e  of beta-gamma, a l p h a  
su rvey  in s t rumen t s .  

R a d i o l o g i c a l  s a f e t y  procedures ,  h a z a r d s  invol'ved 
i n  r a d i o i s o t o p e  use ,  g u i d e l i n e s  f o r  safe u s e .  
P r e p a r a t i o n  of  work a r e a s ,  clean up, and moni tor -  
ing.  P r i n c i p l e s  of time, d i s t a n c e ,  and s h i e l d i n g .  
O b l i g a t i o n  of  worker t o  r e p o r t  u n s a f e  c o n d i t i o n .  

Appropr i a t e  r e sponse  t o  emergency s i t u a t i o n s .  

M u l t i p l e  c h o i c e  exam on c o u r s e  c o n t e n t .  C r i t i q u e  
of exam. 

Restatement  o f  purpose  of cou r se ,  WRAXC R a d i a t i o n  
S a f e t y  Program, r o l e  of P O .  Give phone numbers 
and peop le  t o  c o n t a c t .  



I 

ADVANCED COURSE: PRINCIPLES OF RADIATION PF.OTECTION 

PRESENTED BY: Heal th  Phys ics  O f f i c e ,  WRAMC 
FOR . I t  . P r i n c i p a l  Users" and "Co-Workers" at 

WRAMC, Supported A c t i v i t i e s  
LENGTH : 20 hours  

SUBJECT TIME DESCRIPTIONICONTENT 

1. P r e r e q u i s i t e :  " In t ro-  480 min See Course Out l ine  
duc to ry  P r i n c i p l e s  of Radia- 
t i o n  p r o t e c t i o n "  

2. Sources of Radia t ion  and 
P o t e n t i a l  Hazards Associ- 
a t e d  w i t h  Radioac t ive  
M a t e r i a l  

3 .  E x t e r n a l  Sources of Radi- 
a t i o n  

4. I n t e r n a l  Expo s u r e  

5. Emergency Planning and 
Procedures;  Response t o  
Unsafe Condit ions 

6, R e s p o n s i b i l i t i e s / R u l e s /  
Regula t ions .  

7 .  S p e c i a l  Topics  i n  Radi- 
a t i o n  P r o t e c t i o n  

8. Prac t icum 

60 m i n  Sources of Radiat ion from consumer p r o d u c t s  
and common l a b o r a t o r y  equipment, r a d i a t i o n  
used a t  WRAMC and a r e a s  where r a d i o a c t i v e  
material i s  used o r  s to red .  P o t e n t i a l  
hazards  a s soc i a t ed  wi th  r a d i o a c t i v e  ma- 
t e r i a l s .  

160  min Rad ia t ion  therapy-dose lef fec t ;  Research 
a r e a s  - exposures; Personnel  Dosimetry; 
Rad ia t ion  Protection-Time, Distance,  Shield-  
i n g  c a l c u l a t i o n s ,  maximum p e r m i s s i b l e  ex- 
posure  l e v e l s ;  ALARA. 

160 min Nuclear Medicine-dose/effect;  Sources of 
I n t e r n a l  Exposures i n  Research and medical  
a r e a s ;  Bioassay; Dose e s t i m a t e s ;  r a d i a t i o n  
p r o t e c t i o n  and maximum pe rmis s ib l e  exposure 
l e v e l s ;  ALARA. 

120 m i n  P lans ,  I n s t r u c t i o n s ,  and a p p r o p r i a t e  per- 
sonnel  response t o  emergencies o r  u n s a f e  
cond i t i ons .  

30  min R e s p o n s i b i l i t i e s  of Authorized Users of 
~ a d i o a c t i v e  Mate r i a l s ;  Dept of Army, NRC, 
FDA, and WRAMC r u l e s / r e g u l a t i o n s  w i t h  
r e s p e c t  t o  r a d i o a c t i v e  m a t e r i a l s ;  i n s t r u c -  
t i o n s  t o  workers. 

130  min Topics  inc lude :  Ins t rumenta t ion ,  mathe- 
m a t i c s  p e r t a i n i n g  t o  t h e  U s e  and Measure- 
ment of Rad ioac t iv i ty ;  Radia t ion  Biology;  
and Radiopharmaceutical chemistry.  

60 min Demonstration by s tudent  of  unders tanding  
of s u b j e c t  ma te r i a l .  
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PROCEDURES FOR ORDERING, RECEIVING AND SAFELY OPENING 
PACKAGES CONTAINING RADIOACTIVE MATERIAL 

1. GENERAL Radioactive mater ia l  f o r  Walter Reed Army Medical Center (WRAMC) 

and t enan t  a c t i v i t i e s  w i l l  be  ordered, received and secured in accordance wi th  

U.S. Army Regulations, T i t l e  10, Code of Federal Regulations, and t h e  provisions 

of WRAMCts Nuclear Regulatory Commission License. 

HEALTH PHYSICS OFFICE RESPONSIBILITIES The Health Physics Off ice  is re -  

sponsible  f o r  assur ing  t h a t  a l l  radioact ive  material  is ordered and received 

i n  accordance with t h e  above d i rec t ives .  

PRINCIPAL USER'S RESPONSIBILITIES WRAMC Pr incipal  Users a r e  respp-pible  - -: z 3 " ?* .r . 
f o r  ordering and receiving rad ioac t ive  mater ia l  i n  accordance wi th  t h e  enclosed 

ins t ruc t ions  (Annexes A & B). 

4. MILITARY POLICE'S RESPONSIBILITIES WRAMC Mil i tary  Pol ice  a r e  responsible  

f o r  receiving rad ioac t ive  mater ia ls  delivered during non-duty hours in accor- 

dance with the  enclosed i n s t ruc t i ons  ( ex B L- 
2 Inc l s  ROBERT M. QUILLIN 
1. Annex A-Procedures f o r  Procurement LTC, MSC 
of  Radioactive Material  Health Physics o f f i c e r  

2 .  Annex B-Procedures f o r  Receiving 
and Safely Opening Packages Containing 
Radioactive Material 

This Memo supersedes SOP 4-.2, dated 31 October 1977, 
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PROCEDURES FOR PROCUREMENT OF RADIOACTIVE MATERIAL 

ANNEX A I 

1. GENERAL 

a .  A Principal  User may procure f o r  use a t  WRAMC only those radioisotopes  
.- 

cur ren t ly  authorized f o r  h i s  use by t he  WRAMC Radiation Control Committee,sub-- 

j e c t  t o  t h e  l imi ta t ions  of  h i s  .authorization. 

b.  Unless s p e c i f i c  p r i o r  arrangements have been made with t h e  Health Physics - 

Officer,  t h e  maximum quant i ty  which may be ordered a t  any one time is l imited by 

t he  maximum a c t i v i t y  of t h a t  radioisotope which t he  User is authorized t o  possess 

l e s s  the amount of a c t i v i t y  t h e  user w i l l  have on hand a t  t h e  time t h e  new order  

is received. 

c.  Spec i f ic  p r i o r  approval of t h e  Health Physics Off icer  s h a l l  b e  required 

before  receiving and/or t r ans f e r i ng  g i f t s  containing radioact ive  mater ia l .  This 

p a r t i c u l a r  appl icat ion per ta ins  t o  those  instances where normal supply channels 

a r e  not u t i l i z e d .  A l l  g i f t s  w i l l  be del ivered t o  t he  locat ions  shown i n  para.  

2 .  ORDERING PROCEDURES 

a. The Pr incipal  User s h a l l  submit a completed DA Form 3953 [Purchase Request 

and Commitment) through normal supply channels f o r  t h e  procurement o f  -al l  radio- 

a c t i ve  materials .  

b. In addit ion t o  t h e  information required by WRAMC Procurement Regulations, 

each DA Form 3953 s h a l l  contain t h e  following: - 
[I$ Radionuclide, chemical form, and t o t a l  a c t i v i t y  (Act iv i ty  is given 
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as microcurie (uCi), m i l l i c u r i e  (mCi), or cur ie  (Ci); f o r  na tura l  radioact ive  ma-  

t e r i a l s  microgram (ug), milligram (mg), gram ( g ) ,  o r  kilogram (kg) may be used; 

f o r  radium equivalent  sources such as Cesium-137 milligram radium equivalent 

(mg Ra eq) may be used where appropr ia te) .  

(2) The WRAMC Radioisotope Authorization Number w i l l  be indicated i n  t h e  

"Attention Line" o f  t h e  "Ship To" address. - 

(3) Date required o r  del ivery date 

(4) Ins t ruc t ions  t o  t h e  vendor t o  sh ip  t o  t h e  locat ion shown i n  para  (5) 

C5) One of t h e  proper shipping addresses designated below: 

(a )  For items t o  be delivered by mail: 

Health Physics Officer 
Bldg 188, Forest  Glen Section 
Walter Reed Army Medical Center 
ATTN : Authorization No. 
Washington, D. C. 20012 

(b), For items t o  be delivered by a l l  other  means: 

Health Physics Off icer  
Bldg 188, 2681 Linden Lane 
Forest Glen Section 
Walter Reed Army Medical Center 
ATTN : Authorization No. 
S i l v e r  Spring, Maryland 

Cc) For i tem destined f o r  USAMRIID, Ft .  Detrick, Maryland 

Radiation Protect ion Officer 
US Army Medical Research I n s t i t u t e  o f  Infect ious  Diseases 
South Loading Dock, Bldg 1425 
Fort Detrick 
Fredr-~k; Maryland 21701 

I 

(d) For any i t e m  destined f o r  Andrew Rader Cl inic ,  Ft. Myer, Virginia:  

Andrew Rader Army Cl in ic  
Bldg 1425 
Ft. Myer, Virginia  22211 
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(e) For any i tem destined f o r  Army Medical Laboratory, F t .  Meade 
Maryland: 

~ a d i a t i o n  Protec t ion .Officer  
Army Medical Laboratory 
Building 2490 
F t .  Meade, Maryland 20755 

c. Any i t e m  r equ i r ing  s p e c i a l  handling o r  pick-up by t h e  Health Physics 

Office,  WRAMC, must be  coordinated with t h e  Health Physics Off icer .  P r inc ipa l  

Users are responsible  f o r  no t i fy ing  t h e  Radioactive Materials  Control  Branch, 

Health Physics Off ice  (427-5104) when any order  f o r  r ad ioac t ive  mate r i a l s  is  
-- 

placed f o r  q u a n t i t i e s  i n  excess of t h e  "Exempt Quantity Limits" w i t h  exceptions 

l i s t e d  i n  Appendix 2, Annex B; o r  when any order' f o r  r ad ioac t ive  mate r i a l s  i s  .- - 

placed f o r  q u a n t i t i e s  i n  excess of t h e  "Type A Quantity Limitsf1 l i s t e d  i n  

Appendix 2,  Annex B. Any questions concerning these  l i m i t s  should b e  d i r e c t e d  I 

I 

t o  t h e  Radioactive Mate r ia l s .  Control Branch (427-5104). 
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PROCEDURES FOR RECEIVING AND SAFELY OPENING 
PACKAGES CONTAINING RADIOACTIVE MATERIAL 

1. GENERAL 

a. A l l  incoming shipments of radioact ive  material t o  Walter Reed Army 
.. 

Medical Center w i l l  be received by t h e  Health Physics Office during duty hours, 

o r  by t h e  Mil i tary  Police,  WRAMC Forest Glen Section during non-duty hours. - .  , 

Shipments t o  Fort Detrick, F t .  Meade o r  ~ t .  Myer w i l l  be delivered t o  t h e  

address shown i n  Annex A. 

b .  A l l  incoming packages of radioact ive  material w i l l  be examined f o r  

damage immediately upon r ece ip t .  Any packages t h a t  appear t o  be  w e t ,  punc- 

tu red ,  crushed, o r  otherwise damaged w i l l  be considered t o  be contaminated. 

Do not handle such packages. Follow t h e  ins t ruc t ions  contained i n  paragraph 

3, Appendix 1 t o  t h i s  Annex. 

c. Incoming radioact ive  mater ia l  shipments must be continuously secured 

aga ins t  unauthorized removal and t he  rad ia t ion  levels adjacent t o  t h e  secured 

s to rage  a rea  may not exceed t he  l im i t s  i n  Paragraph 20.105, T i t l e  10, Code o f  

Federal Regulations, Par t  20. 

d. Unless p r i o r  approval has been granted by t he  Health Physics Office 

a l l  WRAMC incoming shipments w i l l  be secured i n  t he  following a reas :  

(1) Normal Duty Hours: Health Physics Office, s1dg 188, WRAMC, FGS 

(2) Non-Duty Hours : Bldg 149-A, WRAMC, FGS 

e.  Approved receiving areas  w i l l  be  posted with t he  appropriate caution 

s i gns  as specif ied i n  Paragraph 20.203, T i t l e  10, Code of Federal Regulations, .- 
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Part  20. 

f .  No incoming shipment of radioact ive  material  may be refused when del ivered.  

SHIPMENT MONITORING 6 DELIVERY TO AUTHORIZED RECIPIENTS 

a. Each package containing more than an "Exempt Quantityff of radioact ive  

mater ia l  ( l e s s  exceptions) as specif ied i n  Appendix 2 of t h i s  Annex s h a l l  be monitored 
,,.-,+. -<.. 7 ,  -., 

" 3,. .&- c.- ,*+ ,\a; *;.&.& 

bx-,.the Health Physics Office f o r  removable contamination within t h r ee  (3) hours a f t e r  
-.i.Lr* .( r ,  * -- - 

0 ,e ' ( ,  < 4 -  

it is received,  i f  received during normal duty hours o r  wi thin  eighteen (1.8) - hsws " 

a f t e r  it i s  received, i f  received during non-duty hours. I f  removable radioact ive  
.- 

contamination i n  excess of 0.01 microcuries (22,000 disentegrat ions  pe r  minute) pe r  

100 square centimeters of package surface  is  found on t h e  external  surface  of t h e  .- 

package, t h e  Health Physics Office s h a l l  immediately n o t i f y  t h e  f i n a l  del iver ing 

c a r r i e r  and t h e  Nuclear Regulatory Commission Inspection and Enforcement Office 

f o r  Region 1 (215/337-1150) . 
b .  Each package containing quan t i t i es  of radioact ive  material in excess of I 

I 

t h e  "Type A Quanti t ies" specif ied i n  Appendix 2 of t h i s  Annex s h a l l  b e  monitored 

by t he  Health Physics Office within t h r ee  (3) hours a f t e r  it i s  received, i f  r e -  

ceived during normal duty hours, o r  within eighteen (18) hours a f t e r  it is  received, 

i f  received during non-duty hours. If rad ia t ion  l eve l s  found on t h e  external  su r -  

face  of  t h e  package a r e  i n  excess of  200 mill irem pe r  hour, o r  a t  t h r e e  (3) f e e t  

from t h e  ex te rna l  surface  of the  package a r e  i n  excess of 10 mill irem per  hour, 

t h e  Health Physics Office s h a l l  immediately no t i fy  t h e  f i n a l  del iver ing c a r r i e r  and 

t h e  Nuclear Regulatory C o ~ s s i o n  Inspection and Enforcement .Office f o r  Region 1 

c. A l l  shipments of radioact ive  mater ia l  w i l l  be  inspected by t h e  Health Physics - 

Office t o  i n su re  t h a t  t h e  shipment does not  exceed t h e  possession limits of the Auth- 
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o r i za t i on  under which it is  ordered. Unauthorized shipments w i l l  be returned t o  

t h e  vendor when possible,  disposed of as radioact ive  waste, o r  held  u n t i l  th,e 

Pr inc ipa l  User obtain an amended Radioactive Material Authorization allowing r e -  

c e i p t  of  the  material .  Unauthorized shipments.wil1 not be held by Health Physics 

f o r  more than ninety  (90) days. 

d. The following package opening procedure w i l l  be u t i l i z e d  by Health Physics 
8 ,  

. % 

personnel: 

( I )  Put on gloves. 

(2) Open outer  package (following manufacturer s d i r ec t  ions i f  supplied) 

and remove packing s l i p .  Open inner  package and ver i fy  t h a t  t h e  contents a r e  as 

l i s t e d  on the packing s l i p .  

(3) Check i n t e g r i t y  of source container:  inspecting f o r  breakage. of s e a l s  

o r  v i a l s ,  loss  of l iqu id ,  d iscolorat ion of packaging matei-ial, e tc .  

(4) Perform a wipe t e s t  on t h e  ex te rna l  surface of t h e  f i n a l  source con- 

t a i n e r  when a shipment requires  c o n t a n a t i o n  surveys of t h e  ex te rna l  surface  o f  

t h e  shipping package (See Appendix 2) . 

3. FINAL SOURCE CONTAINER CHECK 

The Pr inc ipa l  User is responsible f o r  making a check of t he  f i n a l  radioact ive  

mate r ia l s  source container. This check w i l l  follow the  s teps  ou t l ined  i n  sub para- 

graph 2d( l )  through (3) above. In  addi t ion t h e  Pr incipal  User w i l l  perform a wipe 

t e s t  of  t h e  f i n a l  source container upon. r ece ip t  t o  determine i f  contamination i s  

present .  
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RECEIPT OF RADIOACTIVE MATERIAL SHIPMENTS 
BY 

MILITARY POLICE DURING NON-DUTY HOURS 

1. GENERAL. Federal  law r e q u i r e s  t h a t  c e r t a i n  ca tegor ies  of r a d i o a c t i v e  

4 -  
mater ia l  shipments be monitored by t h e  Health Physics Of f ice  wi th in  e igh t -  

een (18) hours of r ece ip t .  To meet t h e  requirement, a l l  radioactive material 

shipments w i l l  be received by t h e  Mi l i t a ry  Pol ice ,  WRAMC, Fores t  Glen Section.  
-. 

2. RECEIVING INSTRUCTIONS. M i l i t a r y  Pol ice  personnel r ece iv ing  shipments 

w i l l  : 

a. Annotate t h e  shipping r e c e i p t  wi th  h i s /he r  name, time and d a t e  

received. 

b. Maintain a l l  shipping r e c e i p t s  a t  t h e  Mi l i t a ry  P o l i c e  S t a t i o n ,  PGS 

u n t i l  picked up by Health Physics personnel.  

c. Examine each package f o r  damage immediately upon r e c e i p t .  

d. I f  t h e  package i s  undamaged, take  it t o  Building 149-A, unlock door,  

p lace  package i n  t h e  r e f r i g e r a t o r  located  immediately t o  t h e  l e f t  of t h e  

door and re lock t h e  ent rance  door. 

3.  SAFETY PROCEDURES FOR DAMAGED PACKAGES. Any package t h a t  appears t o  be 

wet, punctured, crushed o r  otherwise damaged requ i res  t h e  fol lowing a c t  ion:  
- 

a. Cal l  t h e  Health Physics Off ice  Duty NCO immediately (TELEPHONE: 427-5107). 

b. Ask t h e  c a r r i e r  t o  remain a t  t h e  Mi l i t a ry  Pol ice  S t a t i o n ,  WRAMC, FGS 

u n t i l  i t  can be determined t h a t  n e i t h e r  he/she nor t h e  d e l i v e r y  v e h i c l e  i s  

contaminated. 
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c. Do no t  handle t h e  package. Place a l a r g e  p iece  of p l a s t i c  shee t ing  

on t h e  f l o o r .  Put a p iece  of absorbent paper on t h e  p l a s t i c  (paper s i d e  up 

i f  backed). Have t h e  c a r r i e r  put  on a p a i r  of gloves and p lace  t h e  package 

on t h e  absorbent  paper. 

d. Do no t  a l low personnel  t o  occupy t h e  same room i n  which t h e  package 

i s  loca ted  u n t i l  t h e  Heal th  Physics Office Duty NCO determines t h a t . n o  . .  - 

s a f e t y  hazard e x i s t s .  
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HEALTH PHYSICS 
WALTER REED ARMY MEDICAL CENTER 

Washington, D . C .  20012 

QUANTITIES OF RADIOACTIVE MATERIAL 
EXEMPTED FROM SHIPMENT MONITORING 

1. Cer ta in  shipments o f  radioact ive  mater ia ls  a re  exempted from the  monitoring 
procedures required by Paragraph 20.205, T i t l e  10, Code of Federal Regulations, 
Par t  20. 

2 .  The following shipments a r e  not required t o  be monitored f o r  radioact ive  
contamination and excessive radioact ive  exposure r a t e s .  

a. Packages containing no more than t h e  exempt q u a n t i t i e s  shown i n  t he  
t a b l e  i n  paragraph 3 below: 

b .  Packages containing no more than 10 m C i  of  radioact ive  mater ia l  consis-  
t i n g  s o l e l y  of 3-H, 14-C, 35-S o r  125-1. 

c .  Packages containing only radioact ive  mater ia l  a s  gases o r  i n  spec ia l  form. 

d. Packages containing only rad ioac t ive  mater ia l  in o ther  than  l i q u i d  form 
(including Mo-99/Tc 99m generator) and no t  exceeding t he  Type A quan t i ty  l i m i t  
s pec i f i ed  i n  t he  t a b l e  below. 

e .  packages containing only radionuclides with ha l f - l i ve s  of l e s s  than 30 
days and a t o t a l  quan t i ty  of no more than 100 mi l l i cur ies .  

3. Table of  Exem~t and T n e  A Ouant i t ies  

Exempt Type A 
Quantity L i m i t  Quantity L i m i t  

Transport Group* ( In  mi l l i cur ies )  ( In  cur ies )  
I 0.01 0 -001 

I I 0 .1  0.050 
I I I 1.0 3 
I v - 1.0 20 
v 1.0 2 0 

V I  1.0 1000 
VII 25,000.0 1000 

* A Table of Radioactive Material Transport Groups is s e t  f o r t h  in Appendix C, 
T i t l e  10, Code o f  Federal Regulations, Par t  71 (attached) . 
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Ru 105  -..-.- l V  , 

R u  106 I I I 
Shrnarium 1621 --- Sm 1 4  - -  111 
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. . Sm 1 5 1 .  I\' 
. . Sm 153--- I\' 
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5E 4 7 -  I\' 
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~ 
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........... .................. . - -  > , .  .:,v-, 1 : \. -. >.' :: I \ 
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5: t.' 1 v 
51 P? I I I 
S: LL 11 
s19: I l t  
SI 9: ------ I \ '  

Suipnur I In! S 35 I\ '  
l a n ; ~ 1 u m 1 ? 3 ;  1, I E Z  111 
7ccnnc11um (43;  -- Tc 9~ c I \ '  

T C  9h .-.-.--- I \ '  
T c 97 m -----. I \' 
T c  $7 ----- I \, 
T c W n  I\ .  
TW 9+ ---------- l a .  

Tcllurlum 1521-- Te 125 a I \ '  
Tc 127 r .  I \ '  
T r  I27 I V  
T c  1 3  m . - .  I11 
Tt  129 - -  I\' 
T c  131 m-- 111 
T c  132------ I \ '  

Terhlum 1651 T h  IhO - - -  111 
Thallium I R I  I - TI 200 I \ '  

TI 201 ----. I \ .  
TI I!!? I V 
TI 2lrp ..-, 11 1 

Thmrium ( 9 0 )  Th 2 2 7 -  11 
T h  126.--- I 
Tb 2 3 0  1 

-' Th I d a , , :  1 111 
Thulium 1 6 9 ) -  T m  I6E. 311 

Trn 1 7 0 -  111 
T m  171 - I\' 

T I  0 Sn 113 I v 
Sn l l lm- -  111 
Sn 121 111 
W ? C  LL - -- .. - 

Trl~turn ( 1 )  t! j-d31v 
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L .  - -  - 
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W 8 -  I V  

. . W 187 ---- 1 \' 
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U 2 3 6 -  111 
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U Enrichrd ( F J  I II 
U Dcplc~ed  - 111 

Vanadium ( 2 3 )  V 4 k  IV 
v 4 9  - 111 

Xcnaln ( . % I - ,  Xc  125 111 
X c  131 m--- I l l  
X c 1 3 1 m t u n c o m -  V 

prcsred 1. " 
X c  1 3 3 . -  I l l  
Xc  133 luncom- VI 

prcsred ). " 
Xc 1 3 5 .  11 
X e  I35  f u n t o m -  V 

p! csxd)." 
:: Yllcrbdum ( 7 0 ) .  Yb 175 I\ '  

Y~crium 1 3 9 )  Y 88- I l l  
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Y 91 m - 111 
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GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL 



HEALTH PHYSICS
WALTER REED ARMY MEDICAL CENTER

Washington, D.C. 20012

HSWP-QHP 5 July 1979
MEMO #5

GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL

1. Following are general rules for the safe use of radioactive materials:

a. Wear laboratory coats or other protective clothing at all times in
areas where radioactive materials are used.

b. Wear disposable gloves at all times while handling radioactive materials.

c. Monitor hands and clothing for contamination after each procedure or
before leaving the area.

d. Do not eat, drink, smoke, or apply cosmetics in any area where radio-
active material is stored or used.

e. Wear assigned personnel monitoring device(s) at all times while in areas
where radioactive materials are used or stored. Whole body monitoring
device(s) should be worn at chest or waist level.

f. Dispose of radioactive waste only in specially designated receptacles.

g. Never pipette by mouth.

h.. Confine radioactive solutions in covered containers plainly identified
and labeled with name of compound, radionuclide, date, activity, and
radiation level, if applicable.

i. Always transport radioactive materials in appropriate shielding containers.

2. Following are additional general rules specifically applicable to preparation
and use of radioactive materials for human use.

a. Use syringe shields for preparation of patient doses and administration
to patients except in circumstances such as pediatric cases when their
use would compromise the patient's well-being.

b. Assay each patient dose in the dose calibrator prior to administration.
Do not use any doses that differ from the prescribed dose by more than 10%.

c. Wear TLD finger badges during elution of generator and preparation, assay,
and injection of radiopharmaceuticals.

d. Survey generator, kit preparation, and injection areas for contamination
after each procedure or at the end of the day. Decontaminate if necessary.



HSW,P- QHP 
MEMO #5 

--. , 
f' 5 J u l y  1979 

ROBERT M. Q U I L L I N  
LTC, MSC 
Health Physics Officer 
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EMERGENCY PROCEDURES 



HEALTH PHYSICS 
WALTER REED ARMY MEDICAL CENTER 

Washington, D. C. 20012 

HSWP-QHP 
MEMO ill1 

EMERGENCY. PROCEDURES 

1. MINOR SPILLS. 

1 3  J u l y  1979 

a .  Not i fy :  , N o t i f y  persons  i n  t h e  a r e a  t h a t  a s p i l l  h a s  occurred.  

b. Prevent  t h e  Spread: Cover t h e  s p i l l  w i th  absorbent  paper. 

c. Clean Up: Use d i sposab le  g loves  and remote handl ing  tongs. 
C a r e f u l l y  f o l d - t h e  absorbent  paper  and pad. I n s e r t  i n t o  a p l a s t i c  bag and 
d i spose  o f  in t h e  r a d i o a c t i v e  was te  con ta ine r .  Also i n s e r t  i n t o  t h e  p las -  
t i c  bag a l l  o t h e r  contaminated m a t e r i a l s  'such as d i sposab le  g oves.  

d. Survey: With a low-range, thin-window G-M survey  meter,  check 
t h e  area around t h e  s p i l l ,  .hands, and c l o t h i n g  f o r  contamination. 

e. Report:  Report i n c i d e n t  t o  t h e  Hea l th -Phys i ce  Of f i ce r .  

2. W O R  SPILLS. 

a. C l e a r t h e  Area: ~ ~ t i f ~  a l l  pe r sons  n o t  involved i n  t h e  s p i l l  t o  
v a c a t e  t h e  room. 

b. Prevent  t h e  Spread: Cover t h e  s p i l l  w i t h  absorbent  pads, bu t  do 
n o t  a t t e m p t  t o  c l e a n  it up. Confine t h e  movement of a l l  pe r sonne l  p o t e n t i a l l y  
contaminated t o  prevent  t h e  spread.  

c .  S h i e l d  t h e  Source. I f  p o s s i b l e ,  t h e  s p i l l  should be sh i e lded ,  bu t  
on ly  i f  it can  b e  done without  f u r t h e r  contaminat ion o r  wi thout  s i g n i f i c a n t l y  
i n c r e a s i n g  your r a d i a t i o n  exposure. 

d. Close t h e  Room: Leave t h e  room and l o c k  t h e  door ( s )  t o  p reven t  e n t r y .  

e. C a l l  f o r  Help: No t i fy  t h e  Heal th  Phys ics  O f f i c e r  immediately. 

f .  Personnel  Decontamination: Contaminated c l o t h i n g  should b e  removed 
and s t o r e d  f o r  f u r t h e r  eva lua t ion  by t h e  Heal th  Phys ics  Of f i ce r .  I f  t h e  
s p i l l  i s  on  t h e  s k i n ,  f l u s h  thoroughly and then  wash wi th  mild soap and 
lukewarm water .  

g. I N  CASE OF EMERGENCY: Contact t h e  Heal th Phys ics  O f f i c e r  a t  427-5107/5104. 

n 

ROBERT M. QUILLIN 
LTC, MSC 
Heal th  Phys ics  Of f i ce r  
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AREA. SURVEY PROCEDURES 



HE41TH PHYSICS 
WALTER REED ARMY MEDICAL CENTER 

Washington, D. C. 20017 

HSWP-QHP 
MEMO {I12 

16 J u l y  1979 

AREA SURVEY PROCEDURES 

1. A l l  e l u t i o n ,  p repa ra t ion ,  and i n j e c t i o n  a r e a s  w i l l  be surveyed d a i l y  
w i t h  a low-range thin-window G-M survey meter  and decontaminated i f  neces- 
s a ry .  

2. Laboratory a r e a s  where o n l y  small  q u a n t i t i e s  of r a d i o a c t i v e  m a t e r i a l  a r e  - 

used ( l e s s  than  100 . uCi) - .& w i l l  be surveyed monthiy. 

3L-*A11 ,,"other. l a b o r a t o r y  a r e a s  - w i l l  be  suryeyed,we_eklg. .-.. .A - _. 

4. The weekly and monthly survey  w i l l  c o n s i s t  o f :  

-- a. A measurement of r a d i a t i o n  l e v e l s  w i t h  a survey meter  s u f f i c i e n t l y  
s e n s i t i v e  t o  d e t e c t  0.1 mRem/hr. 

b. A s e r i e s  of w i p e , t e s t s  t o  measure contaminat ion l e v e l s .  The method .- 
f o r  performing wipe t e s t s  w i l l  be  s u f f i c i e n t l y  s e n s i t i v e  t o  d e t e c t  100 dpm 
p'6r 100  cm2 f o r  t h e  contaminant involved. 

5. A permanent record w i l l  be  kept  of a l l  survey  r e s u l t s ,  i nc lud ing  n e g a t i v e  
r e s u l t s .  The record  w i l l  inc lude :  

-- 

a. Locat ion,  d a t e ,  and type  of equipment used. 

b. Name of person conducting t h e  survey. 

- c .  Drawing of a r e a  surveyed, i d e n t i f y i n g  r e l e v a n t  f e a t u r e s  such a s  
a c t i v e  s t o r a g e  areas, a c t i v e  waste  a r e a s ,  . e t c .  

d. Neasured exposure r a t e s ,  keyed t o  l o c a t i o n  on t h e  drawing (poin t  
ou t  r a t e s  t h a t  r e q u i r e  c o r r e c t i v e  a c t i o n ) .  

e. Detected contaminat ion l e v e l s ,  keyed t o  l o c a t i o n s  on drawing. 

f .  Cor rec t ive  a c t i o n  taken  i n  t h e  c a s e  of contamination o r  excess ive  
exposure r a t e s ,  reduced contaminat ion l e v e l s  o r  exposure r a t e s  a f t e r  cor- 
r e c t i v e  a c t i o n ,  and any a p p r o p r i a t e  comments. 

2 6 .  Area w i l l  be  cleaned i f  t h e  conpm%na<ion l e v e l  exceeds 100 dpm/100 cm . 

ROBERT M. QUILLIN 
LTC, MSC 
Heal th Phys ics  Of f i ce r  
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WASTE DISPOSAL 



HSWP -QHP 
MEMO #3 

HEALTH PHYSICS \ 

WALTER REED ARMY MEDICAL CENTER 
Washington, D.C. 20012 

12 J u l y  1979 

RADIOACTIVE WASTE MANAGEMENT AND CONTROL 

1. GENERAL Radioactive waste from Walter Reed Army Medical Center (WRAMC) and 
t e n a n t  a c t i v i t i e s  w i l l  be  con t ro l l ed ,  packaged and disposed o f  i n  accordance 
wi th  AR 755-15, "Disposal o f  Supplies and Equipment-Disposal of Unwanted Radio- 
a c t i v e  Material"; T i t l e  10, Code of  Federal Regulations; T i t l e  49, Code o f  Fed- 

- 

e r a 1  Regulations; t h e  WRAMC Nuclear Regulatory Commission License; and the appl i -  
cab le  provis ions  of  S t a t e  Government Nuclear Regulation Licenses which d e l i n e a t e  
t h e  c r i t e r i a  f o r  t h e  r e c e i p t  and disposal  of radioact ive  wastes wi th in  those  s t a t e s .  

2. HEALTH PHYSICS OFFICE RESPONSIBILITIES The Health Physics Off ice  is responsible  . - 

f o r  a ssur ing  t h a t  a l l  radioact ive  waste is  disposed .of i n  accordance w i t h  t h e  above 
L 

d i r e c t i v e s .  

3. PRINCIPAL USER8"S RESPONSIBILITIES Pr inc ipa l  Users of  r ad ioac t ive  m a t e r i a l s  a t  
WRAMC a r e  responsible  f o r  t h e  c o l l e c t i o n  and handling of r ad ioac t ive  w a s t e  i n  
accordance with t h e  enclosed i n s t r u c t i o n s  )&mrexy A-D). 

4 I n c l s  ROBERT M. QUILLIN 
1. Annex A-Radioactive Waste LTC, MSC 
Control  i n  Laboratory/Clinic Health Physics Of f ice r  

2. Annex B-Release of  Radioact iv i ty  
I n t o  The San i t a ry  Sewage System 

3 .  Annex C-Collection, Local Trans- 
p o r t a t i o n  E Storage of  Radioactive Waste 

4. Annex D-Radioactive Waste Disposal 
Suppl ies  

This Memo supersedes' Memo #3, dated 31 May 1974. 



\ HEALTH PHYSICS 
WALTER REED ARMY MEDICAL CENTER 

~ash iGgton ,  D.C. 20012 
HSW-QHP 12 J u l y  1979 
MEMO #3 
Annex A 

RADIOACTIVE WASTE CONTROL I N  THE LABORATORY/CLINIC . 

ANNEX A 

1. Pr inc ipa l  Users a r e  responsible  f o r  assuring t h a t  radioact ive  w a s t e  r e su l tkg  

from t h e  conduct of authorized procedures is  control led i n  a manner t h a t  meets t h e  

sa fe ty / secur i ty  measures prescr ibed by US Army, Federal,  and appl icable  Sa t e  Reg- ,. - -- - 
I I 

ula t ions .  A l l  Users of rad ioac t ive  materials  a r e  responsible fo r :  _ - -  - 
.a. Segregating t h e i r  radioact ive  waste i n t o  t h e  categor ies  l i s t e d  below: 

(-1) Sol id ,  combustible 

C2) So l id ,  non-combustible 

(3)  Liquid, combustible 

(4) Liquid, non- comb us t ib  l e  

(5) Gas, combustible 

(6) Gas, non-combustible 

C7) Animal carcasses and/or animal waste 

(8) Short  h a l f - l i f e  mater ia ls  (8 days h a l f - l i f e  o r  l e s s )  

(9) Specia l  mater ia ls  (e.g. Bactec v i a l s ,  l i qu id  s c i n t i l l a t i o n  v i a l s )  

b . Limiting t h e  non-radioactive waste which is  intermixed with rad ioac t ive  

waste t o  an absolute minimum. 

c. Removing o r  o b l i t e r a t i n g  a l l '  l abe l s  on non-radioactive vendor shipping 

packages and on radioact ive  waste t h a t  has been held  f o r  decay t o  background.leve1 

before such waste is placed i n  t he  normal t rash.  The de te rmina t ion . tha t  radioac- 

t i v e  waste has reached background' level  w i l l  be made using a thin-window beta-  

gamma meter. 



\ 

Memo #3-Annex A -  (Cont ! d) 

d. Storing used Mo-99/Tc-99m generators and other  items of equipment contain- 

ing radioactive mater ials  i n  designated areas only. The radiat ion labe ls  w i l l  be 

removed on such items o n . 1 ~  when they reach backgrourid levels .  When they reach 

background levels ,  they can be disposed of as normal t r a sh ;  otherwise they must be 

disposed of as radioact ive waste. 

e. Maintaining t h e i r  inventory of radioactive waste t o  a p r a c t i c a l  minimum. .- 

f .  Controlling radioactive waste i n  t h e i r  work areas t o  prevent unauthorized 
f .  

disposal by the  custodial  service.  Magenta p l a s t i c  bags w i l l  be used t~ hold 

radioact ive waste. Magenta bags w i l l  not be used f o r  other  purposes. 

g. Insuring t h a t  radioactive waste is  not disposed of by inc inera t ion  o r  

bur ia l .  

h. Marking all radioactive waste containers with the  radiat ion caution, 

symbol and the  words "Caution-Radioactive Waste" and/or "Caution-Radioact ive  

i .  Insuring t h a t  radioactive material is not released i n t o . t h e  san i t a ry  

sewage system from holding tanks o r  other storage containers without the  spec i f i c  

approval of the  Health Physics Officer. 

j. Disposing of radioactive waste v i a  laboratory s inks  i n t o - t h e  san i t a ry  

sewage system only when it is determined by the Health Physics Office t h a t  it 

is feas ib le  t o  es tab l i sh  the  controls delineated in Annex C of t h i s  memorandum. 

2. A l l  users of radioactive materials . w i l l  package t h e i r  materials fo r  disposal  

as follows: 

a. Sol id  radioactive wastes s h a l l  be placed i n  double magenta p l a s t i c  bags o r  

a receptacle  l ined with double magenta p1astic:bags. When f u l l ,  t h e  bags w i l l  be 
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t aped  closed.  The bags w i l l  be tagged with t h e  u s e r ' s  i d e n t i f i c a t i o n  and i n f o r -  

mation concerning t h e  contents ,  i so tope(s)  and a c t i v i t y .  If p l a s t i c  bags a r e  

used f o r  r a d i o a c t i v e  waste containing .Tri t ium, they w i l l  be  placed i n s i d e  o f  a 

Kra f t  paper bag. 

b. Liquid w a s t e  t h a t  is re ta ined  f o r  d i sposa l  s h a l l  b e  co l l ec ted '  i n  p l a s t i c  

b o t t l e s  o r  s e a l e d  i n  cans t o  diminish t h e  breakage hazard. However, l i q u i d  

waste t h a t  w i l l  chemically r e a c t  w i t h  and l i ,quid w a s t e  conta in ing Tri t ium 

should  be  p laced  i n  g l a s s  b o t t l e s .  A 1 1  b o t t l e :  caps should b e  taped p r i o r  t o  

.- 

p l a c i n g  them i n  an appropr ia t e  r ad ioac t ive  ma te r i a l  conta iner  f o r  t r a n s f e r  t o  t h e  

Heal th  Physics Office.  The b o t t l e  o r  can w i l l  b e  marked wi th  t h e  u s e r ' s  i d e n t i -  

f i c a t i o n  and information concerning t h e  contents .  

c. S c i n t i l l a t i o n  v i a l s  s h a l l  be  packaged separa te ly  from o t h e r  m a t e r i a l s .  

They w i l l  b e  p laced unopened i n  double magenta p l a s t i c  bags. Care must b e  taken 

t o  prevent  breakage o f  t h e -  v i a l s  while i n  t h e  p l a s t i c  bags. The bags w i l l  be  

tagged as previous ly  indica ted .  

d. Bactec v i a l s  s h a l l  be  packaged separa te ly  from o t h e r  m a t e r i a l s .  They 

w i l l  b e  autoclaved p r i o r  t o  t r a n s f e r  t o  r ad ioac t ive  waste. Bactec v i a l s  w i l l  b e  

p laced  i n  double magenta p l a s t i c  bags. These v i a l s .  w i l l  no t  b e  opened as  p a r t  of 

t h e  waste d i sposa l  process.  Care must -be taken t o  prevent  breakage o f  t h e  p l a s t i c  

bags. The bags w i l l  be  tagged as previous ly  indica ted .  

e. A l l  broken glassware, v i a l s ,  b o t t l e s ,  tubes and s i m i l a r  items must be  

packaged i n  double magenta p l a s t i c  bags and then placed i n  small cardboard boxes 

wi th  tops .  The bags and t h e  box w i l l  be  tagged as previous ly  i n d i c a t e d .  

f .  Radioactive gases f o r  d isposal  w i l l  not be  t r a n s f e r r e d  t o  t h e  Heal th  Phy- 

s i c s  Off ice  without  t h e  p r i o r  coordinat ion with t h e  Radioactive Mate r i a l s  Control 

Branch. 
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g. Short h a l f - l i f e  mater ia ls  and items contaminated with sho r t  h a l f - l i f e  

mate r ia l s  s h a l l  be  separated from o the r  mater ia ls ,  providing t he r e  is  no chem- 

i c a l  o r  b io log ica l  hazard involved. A l l  radioact ive  warning l abe l s  must be  de- 

faced on a l l  v i a l s  and mater ia ls  p r i o r  t o  p lacing t h e  items i n  t h e  double ma- 

genta  p l a s t i c  bags. The bags w i l l  be tagged as previously indicated.  

h. Biological wastes (e.g. carcasses)  s h a l l  be prepared and packaged i n  

accordance wi th  t h e  requirements o f  t h e  waste d isposal  f a c i l i t y .  Spec i f i c  

i n s t ruc t i ons  w i l l  be furnished depending upon t h e  f a c i l i t y  t o  which t h e  w a s t e  

shall be  shipped. 



HSWP -QHP 
MEMO #3 

HEALTH PHYS ICS 
WALTER REED ARMY MEDICAL CENTER 

Washington, D . C .  20012 

12 J u l y  1979 

RE LEASE OF '.RADIOACTIVITY INTO THE SANITARY SENAGE SYSTEM 
I 

ANNEX B , 

I , 

1. Liquid waste w i l l  be  disposed of i n  t h e  s a n i t a r y  sewage system in accordance 
- 

with  20.303 of  10 CFR 20 and paragraph 2 o f  t h i s  Annex. 

2. The following pol icy  and procedures apply t o  all individuals  des i r ing  t o  

r e l e a s e  rad ioac t ive  mater ia l  i n t o  the  s a n i t a r y  sewage system v i a  labora tory  s inks :  

a ,  Such r e l e a s e  approval must be s p e c i f i c a l l y  included in  t h e  P r i n c i p a l  Users 

WRAMC Authorizat ion.  

b .  The s ink  through which t h e  mate r i a l  is discharged must h e  conspicuously 

posted with a s ign  bearing t h e  Radiation Caution Symbol and t h e  words, "Caution- 

Radioactive Material  Disposal Sink". 

c. The s ink  must be posted with a n o t i c e  t o  t h e  use r  t h a t  t h e  r a d i o a c t i v e  

material discharged through t h e  s i n k  must b e  r e a d i l y  soluble  o r  d i s p e r s i b l e  i n  

water and does not  conta in  any substance which is hazardous t o  h e a l t h  o r  w i l l  

r e s u l t  i n  s u b s t a n t i a l  harm t o  domestic animals, f i s h ,  s h e l l f i s h  o r  w i l d l i f e .  

d. A record of t h e  i d e n t i t y  and a c t i v i t y  o f  mater ia l  discharged through t h e  

s i n k  must be maintained by t h e  user .  A l l  r e l eases  must be  documented by date ,  

t ime,  loca t ion ,  isotope and t o t a l  a c t i v i t y .  This da ta  w i l l  be reviewed f o r  com- 

p l i a n c e  and t h e  t o t a l  gross a c t i v i t y  re leased  recorded. 

e. The mater ia l  must be  e s s e n t i a l l y  n e u t r a l ,  i - e . ,  pH of 6.0-8.0. 

f. The quan t i ty  of  any material  re leased by t h e  use r  i n  any one day w i l l  

not  exceed t h e  l i m i t s  e s t ab l i shed  by t h e  Health Physics. Officer .  
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3. Daily re lease  by # a l t e r  Reed Army Medical Center i s  l imi ted by t h e  average 

9 d a i l y  sewage flow of 5 x 10 m l .  Release at F t ,  Meade, F t .  Myer and/or Ft. Detrick 

would be l imited by the  sewage flow f o r  those posts.  Total year ly  r e l ea se  w i l l  

no t  exceed 3 cur ies  a t  Walter Reed Army Medical Center. 
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COLLECTION, LOCAL TRANSPORTATION AND STORAGE OF RADIOACTIVE WASTE. 

ANNEX C 

1. Properly packaged radioact ive  waste w i l l  be brought t o  a cen t ra l i zed  locat ion 

i n  Building 40, Walter Reed Army I n s t i t u t e  of  Research; Bui ld ing,2 ,  Walter Reed 

.Army Medical Center; Building T-2, Walter Reed Army Medical Center; Building 2490, 

F t .  Meade o r  Building 525, F t .  Myer a s  appropriate.  Under t h e  supervision o f  t h e  

Heal th  Physics Office,  wastes w i l l  be p laced i n  b a r r e l s  o r  o ther  required contain- - 

e r s .  Wastes f o r  d isposal  must be categorized a s  l i s t e d  i n  Annex A. N a t e  t h a t  

ha s  not  been proper ly  separated and tagged w i l l  no t  be  accepted. Such waste 

must be  repackaged by t h e  user. 

2. Radioactive wastes from the  U.S. Army Medical Research I n s t i t u t e s  o f  Infec- 

t i o u s  Diseases (USAMRIID), F t .  Detrick, w i l l  be  t r an s f e r r ed  t o  t he  Radiation 
- - - 

Pro tec t ion  Off icer ,  Ft. Detrick (USNRC License Number 19-01151-02). USAMRIID 
- 

w i l l  comply with t h e  requirements of Ft .  Detrick f o r  t r a n s f e r  of  w a s t e  t o  F t .  

. . 
Detrick. 

3-  Principal  Users w i l l  assure t h a t  packaged radioact ive  waste delivered t o  

t h e  above noted co l lec t ion  points  i s  kept under constant survej.llance u n t i l  re-  

moved by Health Physics personnel t o  preclude t he  p o s s i b i l i t y  of  loss  o r  t h e f t .  

4 .  Except f o r  USAMRIID, a l l  radioactive waste w i l l  be t ranspor ted from the  above 

noted co l lec t ion  points  t o  the  Radioactive Material Storage Areas located i n  

Buildings 149-A, 509, and 516, Forest Glen Section,  WRAMC, i n  accordance wi th  t h e  



\ 

Memo #3-Annex C (Cont Id) 

procedures out l ined i n  Health Physics SOP #1-4, AR 55-55 and T i t l e  49 CFR. 

5. Building 149-A, Forest  Glen Sect ion,  WRAMC w i l l  be used f o r  s to rage  of  

r a d i o a c t i v e  l i q u i d  s c i n t i l l a t i o n '  v i a l  waste and radioact ive  b i o l o g i c a l  waste. 

Buildings 509 and 516, Forest  Glen Section,  WRAMC w i l l  be used t o  s t o r e  a l l  

o t h e r  r ad ioac t ive  waste. 

6 .  Storage  areas  a re  considered "Rest r ic ted  Areas" and w i l l  remain locked t o  

p rec lude  t h e  p o s s i b i l i t y  of l o s s  o r  t h e f t  and p r o t e c t  individuals  from exposure 

t o  r a d i a t i o n  o r  radioact ive  mate r i a l s .  

7. Radioactive Material  Storage Areas w i l l  be posted by Health Physics person- .- 

n e l  w i t h  t h e  appropriate warning s i g n s  p resc r ibed-by  T i t l e  10, CFR, P a r t  20.203. 

8. Wastes w i l l  be packaged f o r  u l t imate  shipment and disposal  i n  accordance 

wi th  t h e  i n s t r u c t i o n s  furnished by t h e  waste d isposal  contrac tor .  The w & t e  

- 
d i s p o s a l  contrac tor  i s  determined by US Army Armaments Command 5n accordance , 

w i t h  AR 755-15. 
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RtiDIO.XTIE kr.4SE DISPOSAL SUPPLIES 

1. Iterrs of  s ~ ~ ~ l y  f o r  t h e  containment znd packagi~lg o f  rad ioac t ive  wzste a r e  

stocked by t h e  Supply and Administration Branch, Mater ie l  Division, Directora te  

o f  I n d u s t r i a l  Operations, WRAMC. The stockage items meet US Army and Federal 

r ad ioac t i ve  mater ia l  packaging requirements f o r  most of  t h e  rad ioac t ive  waste 

r e s u l t i n g  from laboratory  and/or c l i n i c  procedures a t  W R A M C ,  WRAIR and AFIP. 

However, it should be  noted t h a t  packaging requirements vary with t h e  p a r t i c u l a r  

type,  form and c u r i e  amount of t he  rad ioac t ive  waste. Consequently al l  person- 

n e l  involved with t he  packaging of rad ioac t ive  waste should consul t  t he  Health 

Physics Of f ice  i n  order t o  assure t h a t  t h e  ava i l ab le  stockage items meet pack- 

aging s p e c i f i c a t i o n  requirements f o r  each p a r t i c u l a r  rad ioac t ive  waste d i sposa l  

opera t ion .  

2 .  Following a r e  t h e  cur ren t ly  stocked items: 

(a) DRUM, S t e e l ,  DOT Spec i f i ca t ion  17-H, 30 ga l lon  wi th  gasket E s ea l i ng  b o l t .  
(Used as shipping conta iner  f o r  t h e  ' t r anspor t  of  rad ioac t ive  l i qu id s )  

(b) DRUM, S t e e l ,  DOT Specif ica t ion 17-H, 55 gal lon with gasket and s e a l i n g  b o l t .  
(Used as a shipping conta iner  f o r  the  t r anspor t  of low-level r ad ioac t ive  ma te r i a l s ) .  

(c) VERMICULITE, 4 cu f t  bags (Used as an absorbent mate r ia l  f o r  the  packaging 
of b i o l o g i c a l  radioact ive  waste) . 

(d) SODIUM CHLORIDE, Rock (Used t o  r e t a r d  spoi lage  of b io log i ca l  r ad ioac t ive  
waste) .  

[e) BAG, P l a s t i c ,  Yellow, 34" x 60" ,  4 m i l  t h ickness  (Used as a l i n e r  f o r  55 
gal lon drum) 



\ 

Memo #3-Annex D (Conttd) 

(f) BAG, P l a s t i c ,  Magenta, 13" x 124It, 2 m i l  thickness (Used as a 
l i n e r  f o r  small laboratory radioact ive  waste recep tac le ) .  

(g) DIATOMACEOUS EARTH, Dica l i t e  4200, 2.5 cu f t  bag (Used as an ab- 
sorbent  mater ia l  f o r  packaging of l i q u i d  rad ioac t ive  waste) 

3.  Additional items w i l l  be stocked o r  procured as required t o  meet t h e  pro- 

v i s i ons  of Federal/State regula tory  agencies. 

4 .  Principal  Users a r e  responsible f o r  funding t h e  cos t s  of mater ia ls  and 

supp l ies  used t o  dispose o f  radioact ive  wastes. 



ITEM 19-'THERAPEUTIC USE OF RADIOPHARMACEUTICALS 

ITEM 20-THERAPEUTIC USE OF SEALED SOURCES 
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MANAGEMENT OF PATIENTS UIDERGOING BRACHYTHERAF'Y OR GROUP I V  AND V 
RADIOPHARMACEUTICAL PROCEDURES AND PROTECTION OF PERSONNEL DURING 
BRACHYTHERAPY OR GROUP IV AND V THERAPY PROCEDURES 

1. Purpose. The purpose of t h i s -  SOP i s  t o  d e l i n e a t e  t h e  r e s p o n s i b i l i t i e s  

of those  i n d i v i d u a l s  involved in brachytherapy o r  NRC Group IV and V pro- 

cedures  so  a s  t o  minimize t h e  ion iz ing  r a d i a t i o n  exposure t o  n u r s i n g  and 

o t h e r  p a t i e n t  c a r e  personnel ,  v i s i t o r s ,  and t o  those  who occupy o r  may 

occupy a r e a s  ad jacen t  t o  t h e . p a t i e n t . b e i n g  t r ea ted .  

. L 

2. Respons ib i l i t i e s .  

a. Responsible Physic'ian. The physician responsible  f o r  t h e  brachy- 

therapy o r  Group N and V procedure should n o t i f y  t h e  Health Phys ics  O f f i c e  

as far i n  advance o f  t h e  planned procedure a s  poss ib le  bu t  not less t h a n  

two (2) f u l l  working days  be fore  t h e  procedure. Information-should i n c l u d e  

~ a t i e n t ' s  name, ward, procedure, isotope,  a c t i v i t y ,  and procedure duration. 

Records of t h e  procedure and r a d i o a c t i v e  mate r i a l s  used will be  mainta ined 

in accordance w i t h  s tandard  clinical p r a c t i c e  and t h e  p rov i s ions  of t h e  

P r i n c i p a l  User's WRAMC au thor iza t ion .  Appropriate information w i l l  be 

placed in t h e  p a t i e n t  ' s ward c h a r t  i d e n t i f  ying..the Responsible Physic ian .  

For brachytherapy cases  forceps  and a shielded rad ioac t ive  source p i g  w i l l  

b e  l e f t  i n  t h e  p a t i e n t ' s  room during t h e  procedure. 
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b. Hea l th  Phys ics  Off ice .  

(1) The Heal th  Phys i c s  O f f i c e  w i l l  c o o r d i n a t e  a s p e c t s  of t h e  

H e a l t h  Phys ics  suppor t  o f  t h e  p a t i e n t  w i t h  t h e  Respons ib le  phys i c i an .  

(2)  The Hea l th  Phys i c s  O f f i c e  w i l l  b r i e f  n u r s i n g  and o t h e r  p a t i e n t  

care pe r sonne l  as t o  t h e  r a d i a t i o n  s a f e t y  procedures  involved with t h e  

p a r t i c u l a r  p a t i e n t .  Aspects  of  t h e  Hea l th  P h y s i c s  suppor t  o f  t h e  p a t i e n t  

w i l l  be coord ina ted  with the. Primary Care Nurse. 

(3) The Hea l th  Phys ics  O f f i c e  w i l l  d i s c u s s  t h e  procedure  and 

.- H e a l t h  Phys ics  r e s p o n s i b i l i t y  w i t h  t h e  p a t i e n t  and, i f  p o s s i b l e ,  t he  

p a t i e n t ' s '  fami ly  s o  a s  t o  a s s u r e  t h a t  t h e  r a d i a t i o n  s a f e t y  r equ i r emen t s  are 

understood.  

(4) Heal th  Phys ics  personnel  w i l l  b e  p r e s e n t  du r ing  t h e  a p p l i c a -  

t i o n / i n s e r t i o n  of brachytherapy sou rces  and i n g e s t i o n / a p p l i c a t i o n  Group IV 

or  V m a t e r i a l s  t o  i n s u r e  t h a t  procedures  are fol lowed.  

(5) The Heal th Physics  Of f i ce  w i l l  perform a r a d i a t i o n  s u r v e y  on 

t h e  p a t i e n t ' s  room and env i rons  and document t h e  f i n d i n g s ,  bo th  d u r i n g  and 

a f t e r  t h e  brachytherapy o r  o t h e r  t he rapy  procedure.  Appropr ia te  p rocedure  

SOP'S, warning s i g n s  and l a b e l s  w i l l  be  posted.  Bedside s h i e l d s  w i l l - b e  

p o s i t i o n e d  t o  minimize exposure t o  pe r sonne l  i n  a d j a c e n t  a r e a s  t o  less 

t h a n  two (2) mi l l i rem i n  any one hour o r  100 m i l l i r e m  i n  any seven (7) days.  
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Anti-contamination p r e c a u t i o n s  w i l l  be e f f e c t e d  when r equ i r ed .  At  l e a s t  

d a i l y  v i s i t s  t o  t h i s  p a t i e n t ' s  room w i l l  be made dur ing  t h e  procedure t o  

i n s u r e  s a f e t y  p r e c a u t i o n s  a r e  be ing  followed. 

( 6 )  Upon i n i t i a t i o n  of a  brachytherapy o r  Group I V  o r  V t he rapy  

procedure i n  Bldg 2 ,  t h e  Hea l th  Phys ics  Of f i ce  w i l l  survey t h e  i n t e r s t i t i a l  

f l o o r s  above and below t h e  p a t i e n t ' s  room t o  determine i f  any a r e a s  e x i s t  where 

a person could r e c e i v e  a  r a d i a t i o n  dose i n  excess  of two (2)  m i l l i r e m  i n  any 

one (1) hour o r  100 m i l l i r e m  in any seven (7) days. When such a r e a ( s )  e x i s t ,  

t h e  Heal th Phys ics  O f f i c e  w i l l  mark t h e  per imeter  of t h e  a r e a ( s )  w i t h  ap- 

p r o p r i a t e  r a d i a t i o n  warning s i g n s ,  warning t ape  and f l a s h i n g  l i g h t s .  The 

Heal th Physics  O f f i c e  w i l l  n o t i f y  t h e  F a c i l i t i e s  Engineering D i r e c t o r a t e  

t h a t  an  a r e a  has  been so  marked. Upon completion of t h e  brachytherapy  o r  

o t h e r  therapy procedure,  t h e  Hea l th  Phys ics  Of f i ce  w i l l  remove t h e  r a d i a t i o n  

warning s igns ,  warning t a p e  and f l a s h i n g  l i g h t s  and n o t i f y  t h e  F a c i l i t i e s  

Engineering D i r e c t o r a t e  t h a t  t h e  procedure has  been completed and warning 

s i g n s ,  t ape  and l i g h t s  removed. 

( 7 )  Af t e r  removal of t h e  brachytherapy sources  from t h e  p a t i e n t ,  

t h e  Heal th Phys ics  O f f i c e  w i l l  survey t h e  p a t i e n t ' s  room t o  v e r i f y  t h e  re-  

moval of t h e  sou rces  and absence of contaminat ion.  The p a t i e n t  and ,  i f  pos- 

s i b l e ,  t he  p a t l e n t ' s  fami ly  w i l l  be debr ie fed .  Nursing pe r sonne l  a d  o t h e r  

p a t i e n t  c a r e  persoanel  w i l l  a l s o  be deb r i e fed .  The temporary s h i e l d s  w i l l  

be  removed. 
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(8) A f t e r  d e t e r n i n a t i o n  h a s  been inade by t h e  H e a l t h  P h y s i c s  

O f f i c e  t h s t  t h e  a c t i v i t y  i n - a n  i o d i n e  t h e r a p y  p a t i e n t  ( o r  o t h e r  rad ionu-  

c l i d e  the rap;^ p z t i e n t )  h a s  reached a l e v e l  such  t h a t  t h e  i n t e ~ r a t z d  

exposure  w i l l  be  l e s s  t h a n  0.5 ' R  a t  one (1) mete r  d u r i n g  t h e  remain ing  

complete  decay ,  t h e  H e a l t h  I h y s i c s  O f f i c e  w i l l  c o o r d i n z t e  w i t h  t h e  

Respons ib le  P h y s i c i a n  and t h e  P r i m r y  Care Nurse f o r  t h e  debriefing and - - 

d i s c h a r g e  o f  t h e  p a t i e n t  and ,  i f  p o s s i b l e ,  t h e  d e b r i e f i n g  o f  t h e  p a t i e n t ' s  

f a m i l y .  Contaminat ion c o n t r o l  measures ~5l i  be  t e r i n h a t e d  aid the r c o n  

.- 

decontamina ted  as  r e q u i r e d .  A f i n a l  su rvey  w i l l  be conducted t o  v a l i d a t e  

t h a t  decon tamina t ion  h a s  been e f f e c t e d .  Any temporary s h i e l d s  w i l l  b e  

removed. 

( 9 )  The H e a l t h  P h y s i c s  O f f i c e  bSll p r o v i d e  R a d i a t i o n  P r o t e c t i o n  

i n - s e r v i c e  c l a s s e s  and o t h e r  i n s t r u c t i o n  as r e q u i r e d  f o r  p e r s o n n e l  whose 

d u r i e s  r e q u i r e  t h e i r  p r e s e n c e  in o r  i m ~ e d i a t e l y  ad jace~7 . t  t o  t h e  p a i i e n c ' s  

room. 

c  . Mur s l n g  S e r f i c e .  

( 1 )  Nurs ing S 2 ~ i i ~ 2  ;)~-:3@ri~;-1-1 s h o ~ ~ l d  r e ~ d  t h e  I 'ezl  t h  Phys i c s  

i n s t r u c t i o n s  p r l o r  t o  pe r fo rming  n u r s i n g  c a r s  on t h e r a p y  p a t i e n t s .  
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(4) Emergency P r o c e d u r e s :  

The a t t e n d i n g  p h y s i c i a n  and H e a l t h  P h y s i c s  T e c h n i c i a n  must 

be n o t i f i e d  i n  t h e  e v e n t  t h z t  

( a )  The p a t i e n t  e x p i r e s .  

(b )  P a t i e n t  r e q u i r e s  emergency s u r g e r y .  

( c )  An emergency o c c u r s  t h e t  r e q u l r e s  t h e  p a t i e n t  t o  be  

moved t o  a n o t h e r  l o c z t i o n .  

( d )  A b r a c h y t h e r a p y  source  becomes l o o s z  o r  s e p a r a t e d  from 

t h e  p a t i e n t .  

Group TV and V r a d i o p h a r m a c e u t i c a l  t h e r a p i e s ,  e .  g.  c o l l o i d a l  Phosphorus-32.  

3. R a d i o a c t i v e  Waste D i s p o s a l .  

b d i o a c t i v s  wEste d i s p o s a l  w i l l  be  in accordance  w i t h  H e a l t h  P h y s i c s  

Memo # 3  and t h e  p r o v i s i o n s  o f  t h i s  Mae and A~nexes .  ' insre f e z s i b i e ,  urine 

from p a t i e n t s  undergo ing  t h e r e p e u t i c  d o s z s  of Iodine-131 w i l l  b e  c o l l e c t e d  

in s h i e l d e d  c o n t a i o e r s  f o r  subsequen t  d i s p o s a l  by t h e  H e a l t h  P h y s i c s  O f f i c e .  

Feces  w i l l  n o t  be  saved u n l e s s  r e q u i r e d  a s  p s r t  of  t h e  c r c a t n e n t  p l a n .  

D i s p o s a l  of f e c e s ,  e t c . ,  by t h e  w i l l  be  a c c ~ m p l i s h e d  by a 

minimum of  t h r e e  (3) complete  f l u s h $ s .  

L.TC, _"ffC 

H e ~ i t h  P h y s i c s  O f f i c e r  



HEALTH PHYSICS BRACHYTHERAPY INSTRUCTIONS 

1. VISITORS. Vis i to r s  s h a l l  s tay hehind the  l ine  indicated hy tape on the  f loo r  
of the p a t i e n t ' s  room. No one under the  age of 18 is  allowed as a v i s i t o r .  No 
pregnant women a re  allowed as v i s i to r s .  V i s i t s  should be l imited t o  30 minutes 
except f o r  those individuals  who have been spec i f ica l ly  ins t ruc ted  by the Health 
Physics Office (usually the  spouse o r  other  next of kin). 

2 .  NURSING AND PATIENT CARE PERSONNEL. Nursing personnel caring f o r  brachy- 
therapy pa t i en t s  s h a l l  wear the personnel dosimeters furnished by the  Health 
Physics Office while on duty. Other pa t i en t  care personnel w i l l  not normally 
be assigned dosimeters unless the pat ient '  care requires t h e i r  continued c lose  
proximity t o  the  pa t i en t .  Nursing and pa t ien t  care personnel should spend as 
l i t t l e  time as possible  near the pa t i en t  f o r  routine care  procedures. Whenever 
possible  the  bedside sh ie ld  should be used t o  shield personnel during such pro- 
cedures. Bed baths should be minimized and kept as b r i e f  as  possible.  Again 
the  bed sh i l ed  should be used i f  a t  a l l  possible. Linen changes should be kept 
t o  a minirnum and done as rapidly as possible. Dressings should be handled by 
o r  under t h e  d i rec t ion  of t h e  attending physician. 

3. HOUSEKEEPING PERSONNEL. Only l imited housekeeping procedures should be 
performed in the  p a t i e n t ' s  room such as emptying the wastebasket, e tc .  Further 
housekeeping serv ices  should be performed only when determined t o  be necessary 
by the  Nursing Supervisor. I f  more than minimal housekeeping procedures a r e  t o  
be performed, the  housekeeping s t a f f  s h a l l  wear personnel dosimeters furnished 
by the  Health Physics Office. 

4. BRACHYTHERAPY SOURCES. Brachytherapy sources a re  sealed radioact ive sources 
and no radioactive contamination should occur during the  therapeut ic  procedure. -. 

No special  precautions a re  needed f o r  sputum, urine, vomitus, s t o o l ,  dishes, 
u t ens i l s  o r  bedding. The only potent ia l  problem which a l l  personnel should be 
aware of is the los s  of a brachytherapy source from the  pa t ien t  o r  the  removal 
of a source by the  pa t i en t .  These sources vary i n  design but  f o r  the  i n t e r s t i t i a l  
implants they are  generally i n  the  shape of large thick needles (several cen t i -  
meters i n  length) o r  a s e r i e s  of individual small c e l l s  e i t h e r  imbedded together  
in a ribbon or  separate .  The separate c e l l s  o r  seeds look l i k e  shor t  pieces  of 
wire, usually gold i n  color.  For in t racavi ta ry  implants the  sources are  l a rge  
c e l l s  (two centimeters long and three  t o  four milimeters i n  diameter). While 
the  loss  of a brachytherapy source is ra re ,  any unusual s i t u a t i o n  t h a t  a r i s e s  
o r  any unusual items found i n  the  bed, near the pa t ien t ,  or i n  t h e  pa t i en t ' s  
discarded dressings which match the  above descriptions should be handled wi th  for- 
ceps and reported a t  once t o  the  Health Physics Technician and t h e  Attending 
Radiation Therapy Physician i n  charge of the brachytherapy procedure. 

'I 

5. HEALTH PHYSICS SUPPORT. ~ u e s t i o n s  concerning any radiat ion pro tec t ion  
measures, re la ted  t o  t h i s  pa t ien t  should be  directed t o  the  Health Physics 
Office, 427-5107. The Health Physics Technician monitoring this case is: 

NAME : 

HOME PHONE : 

OFFICE PHONE : 



HEALTH PHYSICS INSTRUCTIONS CONCERNING PATIENTS UNDERGOING COLLODIAL 
I 

PHOSPHORUS-32 THERAPY 

1. VISITORS. V i s i t i n g  is i n  accordance with usual r u l e s .  There a r e  no 
r e s t r i c t i o n s  r e l a t e d  t o  v i s i t o r s  except t h a t  v i s i t o r s  a r e  not  allowed t o  
touch o r  handle p a t i e n t ' s  su rg i ca l  dressings 'o r  c lothing unless authorized 
t o  do s o  by t h e  a t t end ing  physician o r  nurse.  

2 .  NURSING AND PATIENT CARE PERSONNEL. Nursing personnel car ing f o r  
phosphorus-32 therapy cases w i l l  not normally be assigned personnel dosim- 
e t e r s  due t o  t h e  minimal external  exposure involved. Bedside sh i e ld s  a r e  
no t  required.  When handling surg ica l  dressings,  gloves should b e  worn. 
I f  t h e r e  i s  any evidence of leakage from t h e  puncture wound (e.g.  s t a i n s ,  
dampness, blood),  t h e  Attending ~ u c l e a r  ~ e d i c i n e  Physician and t h e  Health 
Physics Technician must be  n o t i f i e d  immediately. A 1  1 dressings showing 
evidence of  leakage must be assumed t o  be radioact ively  contaminated. - 
If such dress ings  must be removed by nursing personnel, they should be 
placed i n  p l a s t i c  bags f o r  disposal  by t h e  Attending Physician o r  t h e  
Health Physics Technician. I f  any question a r i s e s  concerning contamination 
of  p a t i e n t  l inens  o r  c lo th ing ,  t h e  Health Physics Technician should be n o t i -  
f i e d  so  t h a t  an evaluat ion may be made. I f  the re  i s  no drainage from t h e  
wound a f t e r  t h e  first few days, dressings may be handled i n  t h e  usual manner. 

3. HOEEKEEPING PERSONNEL. Routine housekeeping procedures apply. 

4. COLLOIDAL PHOSPHORUS- 32 THERAPY. Colloidal  Phosphorus-32 therapy i n -  
volves t h e  i n j e c t i o n  of  a co l lo ida l  phosphorus-32 so lu t ion  i n t o  a body 
cav i ty .  Phosphorus-32 i s  a pure be ta  emi t te r  and does not  give r i s e  t o  
s i g n i f i c a n t  ex te rna l  r ad i a t i on .  No spec ia l  precautions regarding vomitus, 
u r i ne ,  o r  sputum a r e  necessary f o r  pa t ien t s  t r e a t e d  with c o l l o i d a l  phosphorus. 
The only p o t e n t i a l  hazard as f a r  as pa t ien t  care  is  concerned r e l a t e s  t o  
leakage from t h e  puncture'wound on t o  dressings,  l inens  o r  c lo th ing .  Pa t ien t s  
w i l l  ,-however, wear r ad ioac t i v i t y  precaution w r i s t  bands. I f  a pa t i en t  should 
need emergency surgery o r  should d ie ,  no t i fy  t h e  Health Physics Technician and 
t h e  Attendine Nuclear Medicine Phvsician immediatelv. 

5. HEALTH PHYSICS SUPPORT. Questions concerning any r ad i a t i on  pro tec t ion  
measures r e l a t e d  t o  t h i s  pa t i en t  should be di rected t o  t h e  Health Physics 
Office, 427-5107. The Health Physics Technician monitoring t h i s  case i s  : 

NAME : 

HOME TELEPHONE NO. 

OFFICE TEL. NO. " '  



\ 

HE4LTH PHYSICS IODINE THERAPY INSTRUCT IONS 

1. VISITORS. V i s i t o r s  s h a l l  s t a y  behind t h e  l i n e  i n d i c a t e d  by t a p e  on the  f l o o r  
o f  t h e  p a t i e n t ' s  room. No one under t h e  age o f  18 i s  allowed a s  a v i s i t o r .  No 
pregnant  women a r e  allowed as v i s r t o r s .  V i s i t o r s  should  be  l i m i t e d  t o  30 minutes 
except  f o r  t h o s e  i n d i v i d u a l s  who have be2n s p e c i f i c a l l y  i n s t r u c t e d  by t h e  Heal th 
Physics  Of f i ce  (u sua l ly  t h e  spouse o r  o t h e r  ne,xt o f  k i n ) .  V i s i t o r s  s h a l l  no t  
use t h e  p a t i e n t ' s  bathroom. Smoking i s  n o t  permi t ted  e i t h e r  by t h e  p a t i e n t  o r  by 
v i s i t o r s .  

2 .  NURSING h i D  PATIENT CARE PEPSOWEL. Nursing personnel  c a r i n g  f o r  i od ine  therapy  
p a t i e n t s  s h a l l  wear t h e  personnel  dos imeters  furn ished  by t h e  Heal th  Physics Of f i ce  
wh i l e  on duty.  Other p a t i e n t  c a r e  personnel  w i l l  no t  normally be assigned dosimeters  . . 

u n l e s s  t h e  p a t i e n t  c a r e  r e q u i r e s  t h e i r  cont inued c l o s e  proximi ty  t o  t h e  p a t i e n t .  
Nursing and p a t i e n t  ca re  personnel  should  spend a s  l i t t l e  t ime a s  p o s s i b l e  n e a r  t h e  
p a t i e n t  f o r  r o u t i n e  c a r e  procedures .  Whenever p o s s i b l e  t h e  beds ide  s h i e l d  should be 
xsed t o  shin,!;! persome! during such, ~ r o c e d u r e s .  .Although t!-,e p t i e n t  i s  u s u a l l y  
ambulatory, t h e  p a t i e n t  i s  confined t o  h i s h e r  room. Any depa r tu re ,  except  f o r  

-- 
emergency reasons ,  r e q u i r e s  t h e  approval  of  t h e  Heal th Physics  Of f i ce .  Excre t ions  
and vomitus from t h e  p a t i e n t  a r e  r a d i o a c t i v e .  I f  u r ine  o r  vomitus i s  s p i l l e d ,  
n o t i f y  t h e  Heal th  Physics  Off ice  and use  rubber  gloves and b o o t i e s  du r ing  clean-up.  
Avoid spreading  any contaminat ion p r e s e n t .  Containers  l i n e d  with magenta bags w i l l  
be a v a i l a b l e  f o r  depos i t  o f  d i sposab le  was tes .  Linens w i l l  b e  p l aced  i n  ano the r  
magenta bag t o  be s o r t e d  and r e l e a s e d  by t h e  Heal th Physics  Of f i ce .  Disposable 
e a t i n g  u t e n s i l s ,  d i s h e s ,  and t r a y s  s h a l l  be  used throughout  t h e  p a t i e n t ' s  h o s p i t a l -  
i z a t i o n .  Disposable gloves must be w o n  when a t t e n d i n g  t h e  p a t i e n t  o r  handl ing  i tems  
touched by- t h e  p a t i e n t  o r  con ta in ing  m a t e r i a l  ob ta ined  from t h e  body of  t h e  p a t i e n t .  
NO blood o r  u r ine  samples should be ob ta ined  dur ing  t h e  f i r s t  48 hours  un le s s  coor- 
d ina t ed  wi th  t h e  Heal th Physics  Technic ian .  Urinals  o r  bed pans used by t h e  p a t i e n t  
should  be  f lu shed  s e v e r a l  t imes wi th  h o t  soapy water  a f t 5 r  use.  

3 .  HOUSEKEEPING PERSOKNEL. Housekeeping personnel  should not  perform any t a s k s  i n  
t h e  p a t i e n t ' s  room u n t i l  t h e  room has been r e l e a s e d  by t h e  Heal th  Phys ics  Off ice.  
Magenta bags a r e  not  t o  be handled by homekeeping p e r s o ~ ~ ~ e l .  

4 .  RADIOIODINE lREP.?2Y. Radioiodtne the rapy  inv-oives t h e  o r a l  a d m i n i s t r a t i o n  of  a  
s o i u t i o n  concaininq 1-131. \$hat i s  not r e t a i n e d  by i h e  t h y r o i d  is  e x c r e t e d  p r imar i -  - 
l y  i n  t h e  u r i n e  2nd sTutum. Consequently,  s ~ e c i a l  ca re  must b e  t a k s n  ;\-hen 3,zndling 
t h e s e  e x c r e t i o n s .  Iodri-e-131 deca:<s i j i t h  a2 5-day h a l f  l i f e ,  t h e r e f o r e  ;he r a d i z t i o n  
e'xposure r a t e  w i l l  f a l l  o f f  f a i r l y  r a p i d l y  during t h e  procedure.  I f  che p a t i e n t  . . 
should  need energency surgery o r  should e . ~ i r e ,  n o t i f y  t h e  Heal th Ph;~,sics ? e c h n ~ c i a n  
apd t:-Le i t t sF .d ina  ?S.l.,-s Fcia. i ~ - q e + ~ t e  l y .  

r 3 .  

5.  HEALTH PHYSICS SLFPORT. Quest  icns  concerning any r a d i a t i o n  p r o t ? c t l o n  measures 
. - r e l a r e d  t o  this p a t i l n t  should be o r r e c t e d  t o  t h e  H e s l t j  Tb-vslcs O f f i c e ,  2 2 7 - 5 i 0 7 .  

Tifie 3 e a l t h  Physics  T e ~ ~ n i c i a n  monitor ing t h i s  cass  Is: 

OFFICE PHONE : 

;+Z?.E ?sq:r . 
..-..L . 



N A M E :  A O O R E S S :  H O M E  O c - L O N E :  

I S O T O P E :  A C T : V I T Y :  T Y P E  O F  I M P L A N T :  

I 
P A T I E N T ' S  P H Y S I C I A N :  P H O N E :  

I 
P E R S O N N E L  P R E S E N T :  D O S E  D U R : N G  P R D C E O U R E :  

S T A F T  T I M E :  ( FINISH TIME: 

N U M S E R  O F  S O U R C E S / A C T I V I T Y  T A K E N  F R O M  S T O R A G E :  

N U M B E R  O F  S O U R C E S / A C T I V I T Y  U S E D :  1 
N U M B E R  O F  S O U R C E S / A C T I V I T Y  R E T U R N E D  TO S T O R A G E :  



A R E A  SURVEY ( C o n t ~ n u e d )  
i 

E X P O S U R E  TO ADJACENT PERSONHEL 

G STAFF B R I E F I N G  

PATIENT'S BEi3/A?E.4 
RCOM 
i 3 ~ T i l  ROOM 
LiNES ETC.. 

S T 4 R r  TIME. FINISH T I V S r  

1 
N u M S E R  O F  S O U R C E S : ~ C T I V I T Y  R E U O V L D  A N D  9ETURNES 70 S T O F A G E  

S U R V E Y :  



Personnel  P r e s e n t :  Dose During Procedure 
( i f  zpp l i cab le )  

. ( . *  k I 
RADIOISOTOPE THERAPY MONITORING RECORD 

Permanent Implant o r  I n t e r n a l  Dose 
I 

TART T~M~: 

h u s u a l  Events/Remzrks : 

NAME : ADDRESS : HOiviE PHONE : 

- --- - --- - -- - -- - 

AREA SURVEY 

I s o t o p e  

Ward 

A c t i v i t y  

Roon/Bed MEASUREMENTS 

Type of Implant 

P a t i e n t ' s  Phys i c i an :  

p a t i e n t ' s  Room(s) Sketch : 

I 

Y hone : 
Duty: Home : 

heigh  

i 

I 
I 

. I 
t 
1 

A D M I N I S T R A T I O N  

Locat i o n  : uate  : 

f bllTVeY \ i e te r<~i j Ig ,  ?cl , s n )  

- 

d i s t .  lot. 

1 

I 
I 

m R / h r  

! i 

I 



DOSIMETRY 0 SIGNS 1 STAFF BRIEFING D 

t 

- + :  
- ,  I I 

EXPOSURE TO ADJACENT PERSONNEL 

burveyor Name ( P r i n t )  Surveyor Name ( S i g n )  I 

NAME 

THERAPY PROGRESS 

Date Patient Released Time 1 I 

\ 

IDENTIFIC.4TIOh' 

I ISurvey of Room completed Date Time i 
1 I I 

LOC4TION STATUS EXP. RATE 
I 

EST. TOTAL EXP . 



ITEM 21 

PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE GASES 

I~formation in this record was kleZed 
im amdance wit$)ttbe F m d m  d L 
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ITP i  2 1  - I N F O ~ T I O N  FOR THE USE OF XENON-133 

a. Q u a n t i t i e s  t o  be Used: 

( 1 )  P a t i e n t  in format ion:  

( a )  Number of s t u d i e s  expected pe r  week: 8 

(b) Average a c t i v i t y  p e r  p a t i e n t :  20 m i l l i c u r i e s  

(2) The d e s i r e d  posses s ion  l i m i t  i s  500mCi (See a l s o  I t e m  6b of th i s  

a p p l i c a t i o n ) .  

b. Use and Storage  Areas: 
i- ? r c  

----F 

(1) Xenon-133 s t u d i e s  a r e  only  performed i n  room'. - ' Bldg 2 ,  Walter I ,, --- 
Reed Army Medical Center (see a t t a c h e d  drawing of t h e  Xenon-133 d i spens ing  

r-*- 
L --T 
F - 

room). Xenon-133 i s  s t o r e d  i n  t h e  Radiopharmacy, room' which i s  k e p t  
f- -<. 

l ocked  a f t e r  du ty  hours. The i n d i v i d u a l  leaded s t o r a g e  drawers used t o  
- 

house unused Xenon-133 v i a l s  a r e  a l s o  kept  locked. Each drawer i s  ind i -  

v i d u a l l y  l e a d  l i n e d  on t h e  top ,  bottom and a l l  f o u r  s i d e s .  (See a t t ached  

drawing o f  t h e  Nuclear Medicine Radiopharmacy). 

( 2 )  The a t t ached  drawings show t h e  v e n t i l a t i o n  air f low r a t e s  and lo -  

c a t i o n  o f  t h e  exhaust  v e n t s  and t h e  supply v e n t s  of t h e  Xenon-133 d i spens ing  

room and Radiopharmacy. 

(3) The a i r  f low r a t e s  f o r  t h e  Radiopharmacy and Xenon-133 d i spens ing  

room are such  t h a t  t h e  rooms are by des ign  under n e g a t i v e  p r e s s u r e  a t  a l l  

t imes .  



ITEM 2 1  (Continued) 

c .  Procedures  f o r  Routine Use: 

(1) The Procedures  t o  be followed f o r  r o u t i n e  use of Xenon-133 a r e  as 

fo l lows :  When Xenon-133 i s  t o  be used f o r  a  p a t i e n t ' s  s tudy ,  t h e  neces sa ry  

v i a l  i s  removed from t h e  s t o r a g e  u n i t  and assayed i n  a  dose c a l i b r a t o r .  

Once t h e  a s s a y  h a s  been completed, t h e  Xenon-133 v i a l  i s  placed i n  a  l ead  

c o n t a i n e r  w i t h  t o p  and t r a n s p o r t e d  t o  t h e  imaging room. The p a t i e n t  i s  

p o s i t i o n e d  and t h e  Xenon-133 v i a l  i s  loaded i n t o  a Xenon-133 gas  d i spens ing  

system which p rov ides  more than  adequate  s h i e l d i n g  p r i o r  t o  a d m i n i s t r a t i o n  

of t h e  Xenon-133 gas.  The gas  i s  i n j e c t e d  d i r e c t l y  i n t o  a  non-reusable 

b a c t e r i a l  f i l t e r  w i t h  a  40 i n c h  tube which i s  f i t t e d  t o  a  mouth p i e c e  t h a t  

i s  comple te ly  i n s e r t e d  i n t o  t h e  p a t i e n t ' s  mouth. Nose clamps a r e  appl ied  t o  

reduce  l o s s  of t h e  Xenon-133 gas  through t h e  n a s a l  passages.  The 'oppos i te  

end of t h e  tub ing  i s  a t t a c h e d  t o  a  XDS (Xenon Del ivery  System). The XDS- 

(which i s  l e a d  l i n e d )  merely r e g u l a t e s  a i r  f low f o r  t h e  v a r i o u s  phases  of 

t h e  v e n t i l a t i o n  procedure  a long  w i t h . t r a p p i n g  t h e  C02 gas r e l e a s e d  by t h e  

p a t i e n t .  Hooked i n  tandem w i t h  t h e  XDS u n i t  i s  t h e  "NONEX" Xenon gas t r a p  

which draws t h e  exhaled  a i r  by a vacuum pump through t h e  f i v e  f i x e d  char- 

c o a l  f i l t e r  c a r t r i d g e s .  The c a r t r i d g e  pack i s  sh i e lded  wi th  a  1 /8"  l e a d  

b a r r i e r  which makes e x t e r n a l  r a d i a t i o n  l e v e l s  n e g l i g i b l e .  

(2) S p e c i a l  a p p a r a t u s  f o r  a d m i n i s t r a t i o n  and c o l l e c t i o n  of Xenon-133.are: 

(a )  Xenon-133 gas d i spens ing  system by New England Nuclear ,  

Model #: NRP 186 CALIDOSE. 



I T ~  2 1  (cont inued)  

(b) XDS (Xenon Del ivery  System) by Nuclear Assoc ia t e s ,  Inc. ,  

Model 36-103. 

( c )  "NONEX" Xenon gas  t r a p  by Nuc1,ear Assoc ia t e s ,  Inc . ,  Model 36-022. 

(3)  S p e c i a l  p rocedures  employed t o  reduce  leakage:  A p a t i e n t  nose 

clamp and a f i t r e d  mouth p i e c e  a r e  used t o  reduce leakage .  

d. Emergency Procedures :  

-- When a Xenon-133 s tudy  i s  compromised, personnel  a r e  i n s t r u c t e d  t o  l e a v e  

t h e  room and t o  c l o s e  t h e  door.  The .nega t ive  p r e s s u r e  f a c i l i t a t e s  t h e  re- 

moval of t h e  Xenon-133 gas.  

e. Air Concen t r a t ions  of Xenon-133 i n  R e s t r i c t e d  Areas: 

(1 )  The maximum a c t i v i t y  used par  week (A) : 1.6  X l o 5  uC1 (see par- 

(5) (a)  below). 

(2 )  Est imated f r a c t i o n  of Xenon-133 l o s t  du r ing  u s e  and s t o r a g e  ( f ) :  20% 

(3)  Actua l  measured a i r  flow: 908 f t3/min 

Ca lcu la t ed  volume of air a v a i l a b l e  pe r  week f o r  d i l u t i o n  of t h e  

Xenon-133: V = 908 f t3 /min  X y e a r  X 1.49 X 1 0 l o  &/year  = 2.'6 x 1011 *lwk 
52 week f t3 /min  

( 4 )  For r e s t r i c t e d  a r e a s  Sec t ion  20.103 of 1 0  CFR, P a r t  20 r e q u i r e s  t h a t :  



I T E <  2 1  (Cont inued)  

(5)  C a l c u l a t i o n  of r e q u i r e d  v e n t i l a t i o n  rate: A maximum o f  20 m C i  

. of Xenon-133 w i l l  be used p e r  p a t i e n t  and a  maximum of 8  s t u d i e s  p e r  

week w i l l  b e  pe r fo rmed .  The v e n t i l a t i o n  r a t e  r e q u i r e d  t o  e n s u r e  compl iance  

with S e c t i o n  20.103 o f  1 0  CFR, P a r t  20: 

(a )  Maximum a c t i v i t y  used p e r  week: 

A  = 20 m c i  x 8 P a t i e n t s  x 1 x 103 u c i  = 1 . 6  X uCi/week 
P a t i e n t  Week m C i  

(b) Assume a l o s t  r a t e  of  20% ( f )  

(c)  V = A X f  - - l . 6 X l o 5  u C i l w e e k X 0 . 2  = 3 - 2 ~ ~ ~ 9 d / ~ ~ ~ k  
UUO-5 u c i / d  1 X lo-' uCi/ml - - 

The r e q u i r e d  v e n t i l a t i o n  r a t e  is: 

S i n c e  t h e  v e n t i l a t i o n  ra te  i n  t h e  Xenon d i s p e n s i n g  room i s  908 CFM, t h e  

v e n t i l a t i o n  sys t em i s  s a t i s f a c t o r y  f o r  a r e s t r i c t e d  area. The maximum 

p e r m i s s i b l e  level o f  release o f  Xenon-133 p e r  40-hour week f o r  a r e s t r i c t e d  

area ( k c  Regu la to ry  Guide 10 .8 ,  Appendix M, Page 6) would be a p p r o x i m a t e l y  

600 mCi .  The amount of  a i r  t h a t  i s  r e c i r c u l a t e d  i s  unknown b u t  i s  t h o u g h t  

t o  b e  minute s i n c e  t h e  r e c i r c u l a t e d  a i r  i s  r e c i r c u l a t e d  t o  v e n t s  with f l o w  

r a t e s  of more t h a n  80,000 CFM g i v i n g  a d i l u t i o n  f a c t o r  of a l m o s t  102. 

f .  Methods of Xenon-133 Di sposa l :  

(1) D i l u t i o n  t h r o u g h  e x h a u s t  systems. Not used. 
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(2)  Absorption o n t o  c h a r c o a l  t r a p s :  

( a )  An e f f l u e n t  c o n c e n t r a t i o n  of less than  1 X uCi/ml i s  re- 

l e a s e d  throughout  t h e  u s e f u l  l i f e  of t h e  f i l t e r s  as p e r  t h e  manufac turers  

l i t e r a t u r e .  

(b) A l o g  i s  kep t  of t h e  number of p a t i e n t s  and t h e  dose given t o  

each p a t i e n t .  The f i l t e r s  are t h e n  changed us ing  t h e  L i f e t i m e  Graph (Fig 1, 

I n s t r u c t i o n  Manual "NONEX" Xenon Gas t rap) .  

(c)  The s a t u r a t e d  f i l t e r s  a r e  p laced  in a p l a s t i c  bag and p laced  

in a l e a d  l i n e d  s t o r a g e  box i n  Nuclear Medicine Pharmacy. A t  the n e x t  

waste  c o l l e c t i o n  d a t e  t hey  are p laced  in a s t e e l  drum f o r  r a d i o a c t i v e  was te  

d i s p o s a l .  



Xenon333 gar Specifically des igned  for pulmonary function s tud ie s ,  
NEN's Xenon-7 33 CALIDOSE7M Gas  Dispensing Sys t em 
provides  a convenient ,  a c c u r a t e  and s a f e  method of 

- Easy and accura t e  d i spens ing  o l  unit d o s e s  administering. xenon-733 gas .  . 

~ ~ , - e ~ f i o n a l  safety -un ique  shielding T h e  sys t em cons i s t s  of a d ispenskr  which i s  loaded with 
s i z e s  f o r  s ingle  o r  mult i-breath procedures  a vial containing a ca l ibra led  d o s e  of xenon-7 33 g a s .  . s p e c i f i c a l l y  des igned  for pulmonary function studies Vials containinq 10-100mCi of xenon-133 02s a r e  

s h i p p e d  in a lead  t u b e  a n d  loaded into t h e d i s p e n g e r  
as needed .  T h e  variety of s i z e s  available permi ts  e i ther  
s ing le  o r  multi-breath p rocedures .  

OPERATION 
Opera t ion  of t h e  unit i s  s imple.  After the  d ispenser  i s  
loaded.  affix t h e  d i s p e n s e r  t o  t h e  breathing a p p a r a t u s  
with a need le  or o ther  connec lo r ;  push t h e  plunger - 
a t  t h e  rear  of t h e  d i s p e n s e r  (puncturing t h e  s e p t u m  
of t h e  loaded vial by inner needles) ;  and s q u e e z e  t h e  
rubber  bulb. 
Caution:  Con ten t s  t o  be u s e d  only for inhalation., P. 

1; 
ORDERING INFORMATION 
NRP-186 CALIDOSE G a s  Dispenser / :  :, 

I _  - I  

Suppl ied  a t  n o  c h a r g e  dur ing  the term of a n  order.  !:': 
NRP-127 Xenon-133 G a s  CALIDOSE refills. in unit h' 

\ ,  ' 
d o s e  vials. ; i . . ~  

5 u n i t d o s e s  (10rnCi e a c h ) - $ 2 5  .- 
- 7 z n i t d o s e s  / 1 0 c C l e a c h l -  135 - 

1 unit d o s e  ( i 0 0 m ~ i  each j -  85 ! 
L 

5 unit d o s e s  (1OOmCi each)-  245 
Intermediate quanti t ies.  quanti t ies larger t han  listed. 
a n d  s tanding o rde r  p r i ces  a r e  available o n  request .  - 



STANDARD SYSTEM MODULES 

No. RH-3 Receiving, Holding and Storage 
Module ~rovides a lead shielded uowr  cnm- 

Eti 
- r 7 -  -- 

r-- partment for receiving and holding materials 
received into the Nuclear Medicine Department 
until time permits re-location and storage in 
the proper module. The lower lead shielded 
compartment may be used for short or long 
term decay. 

No. RF-3 Refrigerator Module provides a 4 
cu. ft. lead shielded refrigerator complete 
with a freezer compartment and two lead 
shielded drawers. The U.L. listed refriger- 
ator operates on single phase, 60 cycle, 715 
volt AC, and is .eouioDed with wide ranoe 

I tem~erature control 'and oush b~rttnn defrn; - - -- 

sm&.i-m'-i'.,~~* - I 
, No. IS-3-12 Inventory and Storage Module 

provjdes-fur'the inventory of generator pre- (&/- 
ared reagents and other radiopharmaceuticals 

Utilization of this module will facilitate record 
keeping. The twelve drawers operate on heavy 
duty roller slides, and are lndividuallv lead . 
shielded on the top, bottom and all foursides. 

. All drawers are provided with coved interior 
, plastic inserts for ease of cleaning and/or 
.i decontamination. 
i 

J 
No. IS-3-8 lnventory and Storage Module is 
similar to No. IS-3-12, except provides only 

No. IS-3-8 eight drawers. 

No. GT-1 Generator Safe (for top elution generators) is lead shielded on all four sides, top and . bottom, and provides radiation protection from the generator during and between elutions. A front 
remote control is provided to raise the cover partially fDr elution, or full oDen for generator replace- 

, No. GT-1 ,' ment. The underside of the cover is equipped with a mirror to allow an indirect view of the genera- 
/ -. . . 

?,/ tor for positioning elution vials without exposing the technologist to  the open safe. Wheels are p r e  
vided on the bottom of the safe to enable the user to  move it to  the front of the work surface for 
elution, and to  the rear when it is not being used. 

No. GT-IS Generator Safe (for front elution generators) is lead shielded m all four sides, top and 
bottom, and provides radiation protection from the generator during and between elutions. It includes 
a full swinging front door for generator replacement and a sliding door for the elution process. Wheels 

NO. GT-IS 
are provided on the bottom of the safe to enable the user to move it to  the front of the work surface 
for elution, and to  the rear when it is not being used. 
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PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE MATERIAL IN ANIMALS 
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PROCEDURES AND PRECAUTIONS 
FOR 

USE OF RADIOACTIVE MATERIALS I N  ANIMALS 

1. The fol lowing animals a r e  used in rad io i so tope  s t u d i e s  a t  Walter 

Reed Army Medical Center and supported a c t i v i t i e s :  r a t s ,  mice, r a b b i t s ,  

hamsters,  guinea p igs ,  dogs and sub-human primates.  

2. Descr ip t ion  of Animal Housting F a c i l i t i e s  .- 

a. Laboratory animals w i l l  be housed i n  t h e  following l o c a t i o n s  o r  as 

s p e d f i e d  i n  t h e  appropr ia te  r ad ioac t ive  m a t e r i a l s  au thor iza t ion :  

(1) Fourth f l o o r  of WRAIR (Bldg 40) 

(2) F i r s t  and second f l o o r s  of t h e  Randall Building (Bldg 500) 

(3 ) .  F i f t h  f l o o r  of AFIP (Bldg 54) 

( 4 )  Laboratory s u i t e s  on f l o o r s  1 and 2 of USAMRIID, Bldgs 1412 

and 1425 a t  Ft .  Detr ick,  MD. 

b. Animal housing f a c i l i t i e s  s h a l l  be  under t h e  supervis ion  of a m i l i -  

t a r y  v e t e r i n a r i a n .  Animal rooms s h a l l  be  used s o l e l y  f o r  t h e  purpose of 

housing l abora to ry  animals. Rooms s h a l l  b e  w e l l  v e n t i l a t e d  and adequately 

lit. 

c. Animal rooms housing animals conta in ing rad ioac t ive  m a t e r i a l s  shall 

be l abe led  wi th  t h e  appropfiate-warning.signs. These rooms s h a l l  be ap- 

proved f o r  r ad ioac t ive  ma te r i a l  use  by t h e  Radiat ion Control Committee. 
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The Heal th  Physics Off ice  s h a l l  monitor these  a r e a s  f o r  r ad ioac t ive  contam- 

ina t ion .  

3. I n s t r u c t i o n s  t o  Animal Caretakers f o r  the  Handling of Animals, Animal 

Wastes, and Carcasses and the  Cleaning and Decontaminating of Animal Cages 

The " Ins t ruc t ions  f o r  Care and Disposal of Animals Containing Radio- 

a c t i v e  Materials" is a t tached as Annex A. Double b,agging w i l l  be  used. 

4. Secur i ty  Procedures 

a.  Animal housing f a c i l i t i e s  a r e  r e s t r i c t e d  areas, o f f  l i m i t s  t o  a l l  

but author ized personnel.  

b. During duty hours animal housing f a c i l i t i e s  s h a l l  be at tended by 

author ized u s e r s  of r ad ioac t ive  mate r i a l s  i n  animals, animal ca re takers ,  

and v e t e r i n a r y  s t a f f  . 
c. Af te r  duty  hours bui ld ings  containing animal housing f a c i l i t i e s  

s h a l l  be secured.' Personnel s h a l l  be on duty through the  n i g h t  and week- 

ends t o  maintain bu i ld ing  secur i ty .  Only persons '  duly author ized s h a l l  

.be permitted i n  t h e  animal housin -.aa , . 
ROBERT M. QUILLIN 
LTC, MSC 
Chief, Health Physics 

ANNEXES 
A - I n s t r u c t i o n s  f o r  Care and Disposal 

of Animals Containing Radioactive Materials  
B - Armed Forces I n s t i t u t e  of Pathology 

SOP f o r  U s e  of Radioisotopes in Laboratory 
Animals 

C - Walter Reed Army I n s t i t u t e  of Research 
Regulation f o r  Care and Housing of Laboratory 
Animals 

D - Procedure f o r  Removal of Radioactive Carcasses 
from USAMRIID Biological  Containment 

E - USAMRIID Animal Quali ty Assurance Program 
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INSTRUCTIONS FOR CARE AND DISPOSAL 
OF 

ANIMALS CONTAINING RADIOACTIVE MATERIALS 

1. A l l  waste ma te r i a l s ,  t o  inc lude  carcasses  and excre ta ,  from cages 

l abe led  wi th  a "Caution --Radioactive Material" p lacard  w i l l  be disposed 

of as r a d i o a c t i v e  waste. A l l  waste m a t e r i a l s  w i l l  be monitored using appro- 

p r i a t e  survey meters be fo re  removal from t h e  animal c a r e  f a c i l i t y .  DO NOT 

dispose  of ca rcasses  u n t i l  i n s t r u c t e d  t o  do so  by t h e  p r i n c i p a l  inves t iga-  -- 

t o r  concerned. 

2. The fol lowing procedures w i l l  be used when disposing of animal wastes 

from cages marked wi th  "Caution: Radioactive Materials"  p lacards : .  

a .  Wear d isposable  gloves and p r o t e c t i v e  c o v e r a l l s  -- 

b. Wear d isposable ,  waterproof shoe covers 

c. U s e  only t o o l s  designated f o r  t h i s  purpose. Keep t h e s e  t o o l s  segre-  

gated i n  p r o t e c t i v e  conta iners .  Do no t  u s e  the t o o l s  f o r  purposes o the r  than 

c leaning rad ioac t ive ly  contaminated cages and handle them only when wearing 

p r o t e c t i v e  c lo th ing.  

d. P lace  a l l  animal droppings, bedding and ca rcasses  i n  heavy magenta 

bags. "Double bagging" wil l  be  used wi th  each.bag sea led  separa te ly .  

P lace  a t a g  on t h e  bag and copy information from t h e  cage t a g  on t h e  bag 

tag. Also write on t h e  t a g  "Animal Carcasses". Deliver t h e  bag t o  t h e  

designated r a d i o a c t i v e  waste c o l l e c t i o n  a r e a  f o r  d isposal .  
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3.  A 1 1  cages which have been used t o  house animals conta in ing  r a d i o a c t i v e  

materials w i l l  b e  hosed thoroughly (approximately f i v e  minutes) i n  t h e  wash 

rack a r e a  b e f o r e  reuse.  Hose cages u n t i l  no f o r e i g n  m a t e r i a l  adheres t o  t h e  

cage. Wear p r o t e c t i v e  c lo th ing  a s  s p e c i f i e d  i n  para. 2 above when performing 

t h i s  ope ra t ion .  Dispose of d isposable  p r o t e c t i v e  c l o t h i n g  a s  r a d i o a c t i v e  

w a s t e .  Have o v e r a l l s  checked f o r  contamination b e f o r e  reuse.  .The . ix ives t iga-  

t o r  i s  respons ib le  t o  monitor cages p r i o r  t o  p lac ing  them back i n t o  genera l  

use. 

.- 

4. When r a d i o a c t i v e  w a s t e s  such a s  u r i n e  o r  f eces  a r e  s p i l l e d ,  a s e p a r a t e  

mop and bucket  should b e  used f o r  cleaning. Mop the f l o o r  with soap and -- 

w a t e r  and r i n s e  twice. U s e  the t o o l s  f o r  this purpose ONLY. Dispose of 

o ld  mop heads  as r a d i o a c t i v e  w a s t e .  

5. Contact your supe rv i so r ,  your organiza t ion  r a d i a t i o n  p r o t e c t i o n  o f f i c e r  

of the WRAMC With Physics Off icer  (3011427-5107) concerning any c a s e  n o t  

covered by i n s t r u c t i o n s .  
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ANNEX B 

STANDARD OPERATING PROCEDURE 

DIVISION OF LABORATORY ANIMAL MEDICINE, AFIP 

USE OF WIOISOTOPES I N  LABORF-TORY ANIMALS 

1, A l l  r e s e a r c h  p r o t o c o l s  w i t h i n  t h e  AFIP w i l l  be  approved by t h e  
Research Committee accord ing  t o  procedures  i n  AFLP Regula t ion  70-1. 
P r o t o c o l s  i n v o l v i n g  t h e  u s e  o f  an imal  models w i l l  be reviewed by t h e  
Labora tory  Animal Use Review Committee. Those r e s e a r c h  s t u d i e s  i n v o l v i n g  
t h e  use  o f  r a d i o i s o t o p e s  w i l l ,  i n  a d d i t i o n  t o  rev iew o f  t h e  two AFIP 
committees ,  be  reviewed by t h e  WRAMC Radio iso tope  Committee f o r  p r o p r i e t y  
o f  r a d i o i s o t o p e  use .  A f i l e  o f  c u r r e n t  approved p r o t o c o l s  w i l l  be main- 
t a i n e d  by t h e  AFIP r e s e a r c h  o f f i c e .  A l l  procurement o f  r a d i o i s o t o p e s  by 
I n v e s t i g a t o r s  u s i n g  animals  w i l l  b e  made through the  WRAMC Hea l th  P h y s i c s  
o f f i c e  and d e l i v e r i e s  w i l l  be  made t o  t h e  Hea l th  Phys i c s  O f f i c e .  

a .  The a r e a s  o f  r a d i o i s o t o p e  u s e  ( i n c l u d i n g  l a b o r a t o r i e s ,  an imal  
rooms, necropsy  rooms) w i l l  be  approved and monitored by t h e  WRAMC H e a l t h  
Phys ics  Off i c e .  

' b. A l l  u s e r s  of  r a d i o i s o t o p e s  i n  l a b o r a t o r y  animals  w i l l  comply 
w i t h  the  WRAMC Hea l th  Phys ics  o f f i c e  procedures  and r e g u l a t i o n s  concern-  

- i n g  l a b o r a t o r y  equipment,  t r a s h  d i s p o s a l ,  s t o r a g e ,  pe r sonne l  mon i to r ing ,  
f i l m  badges,  and l a b e l i n g  of a l l  radioactive/radioisotope a r e a s  and equ ip -  
ment. 

c. User c e r t i f i c a t i o n  can be suspended o r  withdrawn by t h e  H e a l ~ h  
Phys i c s  O f f i c e  a t  any time i f  improper r a d i o i s o t o p e  u s e  i s  d e t e c t e d .  

2. Animals f o r  u s e  i n  s t u d i e s  w i t h  r a d i o i s o t o p e s  w i l l  be purchased and 
qua ran t ined .  acco rd ing  t o  e s t a b l i s h e d  procedures  i n  t h e  D i v i s i o n  of 
Labora tory  Animal Medicine,  P I I F .  Rad io i so topes  w i l l  be  used o n l y  i n  
an imals  when t h e  r e s e a r c h  p r o t o c o l  s p e c i f i c a l l y  s t a t e s  t h e  c o n d i t i o n s  o f  
t h e  use  t o  i n c l u d e ,  t he  i s o t o p e  name, t h e  r o u t e  o f  a d m i n i s t r a t i o n ,  t h e  
d u r a t i o n  o f  t h e  s t u d y ,  t h e  d e s c r i p t i o n s  of  t h e  r e s e a r c h  man ipu la t ions  
invo lv ing  t h e s e  an imals ,  and the  d i s p o s i t i o n  o f  any dead an ima l s  o r  t i s s u e s  ' 

from animals  c o n t a i n i n g  . r a d i o i s o t o p e s  . 

a .  Animals f o r  use  i n  t h e s e  s t u d i e s  w i l l  b e  housed i n  rooms approved 
by t h e  WRAMC Hea l th  Phys ics  Of f i ce .  These rooms w i l l  be  l a b e l e d  by p r o p e r  
Rad ia t ion  Hazard s i g n s  and monitored by t h e  WRAMC Hea l th  P h y s i c s . O f f i c e .  
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b. An iqa l s  w i l l  b e  housed e i t h e r  i n  s o l i d  bottom and s o l i d  s i d e d  
cages ,  o r  i n  cages  w i t h  f e c a l  drop  pans. The bedding and f e c a l  m a t e r i a l  
from r h e s e  an imals  w i l l  b e  c o l l e c t e d  and p laced  i n  magenta co lo red  bags .  
The an imal  c a r e t a k e r / ~ e c h n i c i a n  who performs t h i s  husbandry w i l l  wea r  

- a  mask, g l o v e s ,  s u r g i c a l  s c r u b  s u i t ,  and h i s / h e r  f i l m  badge. The magenta 
bags w i l l  be  d e l i v e r e d  t o  t h e  WRAMC Heal th  Phys i c s  p i c k  up p o i n t  f o r  t h e  
d i s p o s a l  o f  r a d i o a c t i v e .  was te .  The bags w i l l  be  l a b e l e d  w i t h  t h e  o f f i c e /  
room o f  o r i g i n ,  t h e  i s o t o p e  used ,  and d a t e .  

c .  Dead animals  o r  t i s s u e s  t h a t  a r e  n o t  saved by t h e  i n v e s t i g a t o r  
w i l l  be p laced  i n  mageata co lo red  bags. Techn ic i ans  p e i f o m i n g  t h e s e  
d u t i e s ,  i n c l u d i n g  necropsy  a s s i s t a n t s ,  w i l l  b e  wear ing  a  mask, g l o v e s ,  - - 

s u r g i c a l  s c rub  s u i t s  and t h e i r  f i l m  badge. These bags w i l l  be l a b e l e d  
w i t h  t h e  o f f i ce / room of  o r i g i n ,  i s o t o p e  used,  d a t e ,  and animal  s p e c i e s .  
The l a b e l  w i l l  c o n t a i n  t h e  s t a t emen t  "dead an imals  f o r  d i s p o s a l " .  These  
bags w i l l  be taken  t o  t h e  r a d i o a c t i v e  was te  d i s p o s a l  p o i n t .  

.- 
3. In t h e  even t  o f  any s p i l l s  o f  r a d i o a c t i v e  subs t ances ,  e s c a p e s  o f  
an ima l s  on  r a d i o i s o t o p e  s t u d i e s ,  o r  o t h e r  unusual  c i r cums tances  t h e  
D i v i s i o n  NCOIC w i l l  be n o t i f i e d  immediately; a p p r o p r i a t e  n o t i f i c a t i o n  
and r e q u e s t s  f o r  i n fo rma t ion  o r  a s s i s t a n c e  w i l l  be  made t o  t h e  WRA-MC L I 

Hea l th  Phys i c s  O f f i c e .  
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I PURPOSE. The purpose  o f  t h i s  r e g u l a t i o n  is  t o  e s t a b l i s h  p o l i c y ,  
r e s p o n s i b i l i t y  and p rocedures  concern ing  t h e  care,  housing and 
d i s p o s i t i o n  of l a b o r a t o r y  an imals  u t i l i z e d  w i t h i n  t h e  Wal te r  Reed Army 
J n s t i  t u t e  o f  Research.  

2. APPLICABILITY. G u i d e l i n e s  p r e s c r i b e d  he re in  apply  t o  a11 
p e r s o n n e l  u t i  1 i z i n g  l a b o r a t o r y  an ima l s ,  r e g a r d l e s s  o f  s p e c i e s ,  
used i n  s u p p o r t  o f  b iomedica l  r e s e a r c h ,  t e s t i n g ,  expe r imen ta t i on ,  
e x h i b i t i o n ,  o r  t e a c h i n g  purposes .  

3- DEFIFIITIOK. Labora tory  an ima l s ,  f o r  t h e  purpose o f  t h i s  r egu la -  
t i o n ,  a r e  d e f i n e d  a s  a l l  v e r t e b r a t e  an imals  used i n  s u p p o r t  of c l i n i c a l  
i n v e s t i g a t i o n  and biomedical  programs, as wel l  a s  i n  d i a g n o s t i c  l abo ra -  
tory procedures .  

4. RESPONSIBILITIES. 

a -  D i v i s i o n  D i r e c t o r s  and Ch ie f s  o f  Specia l  A c t i v i t i e s  a r e  
r e s p o n s i b l e  f o r :  

*This r e g u l a t i o n  s u p e r s e d e s  WRAIR Regula t ion  70-3 da t ed  20  June  1975. 
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(1 ) Implernen ta t ion  of the  provisions of t h i s  regula t ion.  

( 2 )  Review and approval of animal r e q u i s i t i o n s .  

(3 )  Assurance t h a t  adequate caging and space f o r  holding 
animals is a v a i l a b l e  p r i o r  t o  t h e  intended da te  of i s sue .  

( 4 )  Care and management of research animals when aniaal  
c a r e t ak2 r  personnel a r e  i n t r i n s i c  to  t he  respec t ive  d iv i s i on  o r  - 
a c t i  v i  t y  . . - 

. I 

(5)  Establishment of a d iv i s ion  level  animal use cormit tee  
f o r  review o f  pro toco ls  u t i l i z i n g  animals a s  ou t l i ned  i n  WRAIR Reg 
70-18. 

b. The Chief ,  Department of Animal Resources is respons ib le  . .- 

f o r :  

(1 ) Periodic  inspection of a l l  experimental animal holding - - 

i 
a r e a s  t o  determine compliance with the  provisions of  t h i s  regula t ion.  

(2)  Assuring maintenance of appropr ia te  quaran t ine  measures, 
and prophylac t ic  t e s t i n g  procedures. (TB, etc-. ) 

( 3 )  Care and management (husbandry) of a11 research  animals - 

. when requested.  

( 4 )  Cl in i ca l  medical support/consul t a t i o n  of  research animals 
when requested.  

( 5 )  Consul t a t i on  services  on various aspec t s  o f  laboratory 
animal medicine including design and use of animal models i n  research.  

( 6 )  Storage,  hand1 ing and t ranspor ta t ion  o f  animal carcasses  
f o r  f i n a l  d i spos i t i on .  

c. Responsible invest igator ;  wi l l  assure:  

( 1 )  Animals a r e  used and-maintained i n  compliance with 
c u r r e n t  animal we1 f a r e  regulations.  



( 2 )  Care and feeding of laboratory animals requiring 
spec ia l  hand1 ing o r  animals involved in special  s tudies  with in- 
f ec t ious ,  radioact ive,  o r  other health hazard materials. 

( 3 )  Proper disposit ion of animals upon death o r  termina- 
t i o n  of a study t o  include the fol;owing: ! 

( a )  Return or  recycling of animals where appropriate.  

( b )  Euthanasia i n  accordance with current  animal wel- 
f a r e  regulat ions.  . - 

( c )  Requests f o r  necropsy. 

( d )  Appropriate annotation of WRAMC Form 348 (Indi- 
vidual Animal Record). -- 

( e )  Decontzmination of carcasses where potential  
pathogens o r  hazardous materials a r e  involved. 

- - 

( f )  Appropriate packaging and r e f r ige ra t i  on of carcasses . 
I t o  minimize exposure t o  personnel responsi b l  e f o r  f u r t h e r  processing. 

( 4 )  Proper medical treatment of a l l  animals requiring same, 
t o  include r e fe r ra l  t o  or requesting services  of the attending vet- 
eri nari  an when appropriate. 

5. HUSBANDRY PROCEDURES. 

a. Feeding and watering. 

(1) A l l  laboratory animals sha l l  be f e d  dai ly on a  regular 
schedule according t o  thei r  par t icu lar  requi rements except as 
d i c t a t ed  by experimental design or  veterinary therapy. 

( 2 )  A11 laboratory animals shal l  have maximum access da i ly  
: t o  potable water except as dictated by experimental design or .  vet- > 

er inary  therapy. 

b. Caging and housing. 
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( 1 )  Rooms i n  wh ich  animals a r e  housed sha l l  be adequately 
1  igh ted  and v e n t i l a t e d  and t he  temperature sha l l  be maintained 
w i t h i n  accep t ab l e  l i m i  ts f o r  respec t ive  species .  

( 2 )  Animal rooms s h a l l  not  be overcrowded with animal 
cages  beyond t h e  capabi l  i  t i e s  of t h e  a i r  condit ioning o r  ven t i -  
1  a  t i  on system. 

(3) ttic number of cages p2r room sha l l  be l im i t ed  t o  
pe rmi t  e f f e c t i v e  s a n i t a r y  maintenance and servic ing.  

( 4 )  Animal rooms w i l l  not  be used as  l abo ra to r i e s  o r  
o f f i c e s .  Equipment and supp l ies  s h a l l  not be s tored i n  animal 
rooms. 

(5 )  I-laximum holding capaci ty  of cages co~monly i n  use a t  
the WRAIR i s  s e t  f o r t h  i n  Annex A. 

( 6 )  Hol d ing / r e s t r a in ing  cha i r s  f o r  nonhuman primates w i l l  - - 

, be used only  when t h e  na tu re  of t he  experiment requ i res  such use. 
I Restra ined animals w i l l  be examined f requent ly  throughout t h e  

experiment t o  ensure  e a r l y  de tec t ion  of any problem a r i s i n g  from 
t h e  r e s t r a i n t s .  

( 7 )  Dogs will no t  be maintained i n  the Building 40 complex 
o r  i n  Building 500, Fores t  Glen, i n  excess of 21 days wi thout  p r i o r  
approval o f  t h e  D i r ec to r ,  IsJRAIR. Requests f o r  such approval should 
be d i r e c t e d  through Di rec to r ,  Division of Veterinary Medicine. 
Dogs des ignated f o r  observat ion beyond the  21 day period w i l l  be 
re tu rned  t o  t h e  Cani ne Hol ding Area, B u i  1  ding 51 1  , Fores t  G l  en ,  
b u t  w i l l  con t inue  t o  be charged t o  the  responsible i nves t i ga to r .  

(8) Animals requ i r ing  rou t ine  ve te r ina ry  t rea tment  w i l l  
n o t  normally be re tu rned  t o  Building 511 u n t i l  recovery is  coniplete. 

6. ANIMAL RECORDS A N D '  IDENTIFICATION. 

a .  Each dog, c a t ,  r a b b i t ,  nonhuman primate, and farm animal 
w i l l  be ass igned an individual  i d e n t i f i c a t i o n  number by t he  De- 
partment of  Animal Resources. The number wi l l  be a f f i x e d  t o  t h e  
animal by t a t o o ,  metal t a g ,  o r  o ther  acceptable method f o r  perma- 
nent  i d e n t i  f  i c a t i  on. Individual  inves t iga to rs  w i  1  l  be respons ib le  



f o r  maintaining accura te  i d e n t i f i c a t i o n  of animals under t h e i r  
con t ro l .  

b. Individual  animal record cards w i l l  be i n i t i a t e d  by t h e  
Department of  Animal Resources during quarantine/conditioning. 

( 1 )  WRAMC Form 348 ( Individual  Animal Record) w i l l  be I 

used f o r  eacn dog, c a t ,  nonhuman primate and farm animal. . , 

(2)  Individual  Animal Records (WRAMC Form 348) w i l l  
accompany animals upon i s sue  and wi l l  be completed by t he  ind i -  . - 

vidual  i n v e s t i g a t o r  and maintained by t h e  a t tending ve t e r i na r i an .  
Farm animal records  normally w i l l  be maintained a t  t h e  For t  Meade 
F a c i l i t y .  

( 3 )  All animals returned t o  Fores t  Glen f o r  long term 
hold o r  recyc l ing  w i l l  be accompanied by ca r e fu l l y  d e t a i l e d  - 

animal record cards .  ficcurate records a r e  c r i t i c a l  t o  the  
maximum reuse  of animals i n  research.  

- - 
( 4 )  Animal records wi l l  be appropr ia te ly  annotated upon 

- animal exp i r a t i on  ( regard less  of cause) and returned t o  t he  
Department of  Animal Rzsources, Building 511, where t he  records 
w i l l  be r e t a ined  on f i l e  f o r  a period of a t  l e a s t  one year .  

. c. All occupied animal cages wi l l  be marked w i t h  t h e  inves t i -  - 

g a t o r ' s  name, telephone number, protocol number, FIC number, and 
(when avai  lab1 e )  t h e  individual  animal i d e n t i f i c a t i o n  number. 

PREVENTIVE MEDICINE. 
i 

a. The Chief,  Department of Animal Resources and s t a f f  'will: 

( 1 )  Review a l l  animal preventive medicine and d i s ea se  
control  programs. 

( 2 )  Estab l i sh  and nioni t o r  quarantine procedures f o r  dogs, 
c a t s ,  nonhuman primates,  r a b b i t s ,  and farm animals. 
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( 3 )  Es Lib1 i st1 and iridinta i n  a  qua1 i  ty control  program 
f o r  t h e  WRAIR rodent production colonies  t o  include: 

( a )  Bac te r ia l  screerliny 

( b )  His topa tho1 ogy 
. ,  

( c )  Paras i t e  survei  11 ance 

( d )  Serological  p r o f i l e s  t o  monitor v i ru se s  

- b, TB con t ro l  w i l l  be i n  accordance w i t h  WRAIR Reg 385-2. . 

c. Animal bi t e  i nc iden t s  w i l l  be processed i n  accordance 
w i th  WRAIR Supplement 40-655. 

d . .  Because of t he  r i s k  o f  exposing and/or contaminating . 
r e s ea r ch  animals tri t h  microorganisms adversely a f f e c t i n g  research 
r e s u l t s ,  no exogenous o r  f e r a l  animals w i l l  be permitted L I ~  t h i n  t he  - - 
WWIR f a c i l i t i e s  without processing o r  approval by t he  Department 

\ o f  Animal Resources. 

8. CARE OF EXPERIMEIITAL Ai.III,!ALS. -- 

a -  Research p ro j ec t s  involving l i v e  animals mr~st have an 
approved protocol  and rnus t L I P  performed by, o r  under t h e  d i r e c t  
supe rv i s i on  o f  a q u a l i f i e d  s c i e n t i s t .  

b. The use of ane s the t i c ,  ana lges ic ,  o r  t rar lqui l iz ing drugs 
s h a l l  e f f e c t i v e l y  minimize tile pain and di scolr~fort of the  animals 
whi le  under experimentat ion and wi l l  be used where any animal 
would exper ience  pa i n  above tlia t  i n f l i c t e d  by normal i n j e c t i o n s ,  
hand1 i ng ,  and sampl ing procctlurtts. The Department o f  Animal 
Resources \+i 11 provide gui tiel ines and consul t a t i on  concerning 
app rop r i a t e  use  of these  drugs. 

c .  Experirnen t a l  protocols  and/or procedures involving induced 
pain where t h e  use O F  anes tllp t i c s ,  analges ics ,  o r  t r anqu i l  i  z c r s  
vroul d  'de fea t t he  purpose o F the experiments must be approved by 
t h e  Division Director  and/or the Laboratory Animal ~ n v e s t i  yat ion 
Review Board, and m u s t  be d i r c c t l y  supervised by the respons ib le  
i n v e s t i g a t o r .  
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d .  Surgical projects requiri t~(r animal survival beyond th e 
day o f  surgery wi l l  be performed i n  accordance with acccp tab l  

. . 

hospital  / surg ica l  practice to  minimize post surgical i n f e c t i m  - 
and pain. 

e .  Dogs returned from surgery wil l  be retained i n  the  ir- -&- 
s i v e  care  ward under proper at tent ion unt i l  they are  f u l l y  r e  c- 
ered from anesthesia .  

f .  Preoperative and postoperative care of animals are t h  e 
responsi bi 1  i t i e s  of the  principal invest igator ,  who w i  11 req* e- 
professional veter inary care when and i f  appropriate. Every 
e f f o r t  w i l l  be made to  minimize discomfort t o  the animal d u r i  m- 
convalescence in  accordance vri t h  acceptable hospital p r a c t i  CP- - 
9. EUTHAFIASIA OF EXPERIr:EtlTAL ArlIl-IALS. Euthanasia o f  anima 'f 5 
be performed i n  a humane manner by methods which produce i n s  a7 
neous unconsciousness and immediate death without v i s i b l e  ev* dt===== 
of pain o r  d i s t r e s s .  Responsible investigators will  f o l l o w  9 a -= 

of the  Department of Animal Resources f o r  euthanasia of  anirnat  1- 

10. DISPOSAL OF DEAD ANIMALS A N D  ANIMAL 1JASTE. 

a. Animal Carcasses 

(1 ) Each investigator i s  responsible f o r  the 
d ispos i t ion  of dead animals. 

( 2 )  When dead animals a re  discovered by c a r e t a k e r s ,  -I 
f l o o r  supervisor  b i l l  noti fy the responsible inves t iga to r  an  a - 
o r  h is  designated agent will provide f o r  expeditious removal - 
t h e  dead animal. \ 

( 3 )  A1 1  dead anircals will  be placed i n  non-perrneabl CZ- 

containers and c l ea r ly  tagr,~led fo r  appropriate d ispos i t ion .  5 
formation t o  be indicated on the tag is  as  follows: 

( a )  Name of originator 

(b )  Phone extension where individual may be  r e =  a 

( c )  I f  p las t ic  bags are used ,  carcasses w i l l  b c  
bagged and each bag will  be individually sealed. 
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d. Surg ica l  projects  rerlui r i  1111 animal survival  beyond the  
day of surgery  w i  11 be performed in accordance w i  t h  acceptable 
h o s p i t a l / s u r g i c a l  p rac t ice  t o  minimize post  su rg ica l  i n f ec t i ons  
and pain.  

e. Dogs re turned from surgery w i l l  be re ta ined  i n  t he  inten- 
s i v e  c a r e  ward under proper a t t en t i on  u n t i l  they a r e  f u l l y  recov- 
ered from anes thes ia .  

f .  Preopera t ive  and postoperative ca r e  of animals a r e  the 
responsibi  1  i t i  e s  of t n e  PI-i ncipal i nves t i ga to r ,  who. w i  11 request  
profess ;  onal ve t e r i na ry  care when and i f  appropr ia te .  Every 
e f f o r t  will be made t o  minimize discomfort t o  t he  animal during 
convalescence i n  accordance with acceptable hospi ta l  p rac t ice .  

9. EUTHAPIASIA OF EXPER1t:EPTAL ArlII-IALS. Euthanasia of  animals w i l l  
be performed i n  a  human? manner by methods which produce ins tan ta -  
neous unconsciousness and immediate death without v i s i b l e  evidence 
of pain o r  d i s t r e s s .  Responsible inves t iga tors  wi l l  fol low guidance - - 
o f  th2 Department of Animal Resources f o r  euthanasia of animals. 

I 
10. DISPOSAL OF DEAD ANIlllALS AND ANIMAL NASTE. 

a. Animal Carcasses - 

(1 ) Each inves t iga tor  i s  responsible  f o r  t h e  proper - -- - 
d i s p o s i t i o n  o f  dead animals. -. - 

( 2 )  When dead animals a r e  discovered by ca re takers ,  t h e  
f l o o r  supe rv i so r  w i  11 noti fy the  responsible i nves t i ga to r  and he 
o r  h i s  des ignated agent wi l l  provide f o r  expedit ious removal. o f  
t h e  dead animal.  

(3 )  A1 1 dead animals wi l l  be placed i n  non-permeable 
con ta iners  and c l e a r l y  tagc~ed f o r  appropr ia te  d i spos i t ion .  In- 
formation t o  be indicated on the tag i s  a s  follows: 

( a )  Name of or ig ina tor  

(b) Phone extension where individual  may be reached 

(c)  I f  p l a s t i c  6.ags a r e  used,  carcasses  w i l l  be double 
. bagged and each bag wi l l  be individual ly  sealed-  
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( d )  blhen more than one carcass i s  placed i n  a 
conta iner ,  t he  maximum 'weight L I ~  11 not exceed f i f t y  (50) lbs .  

( 4 )  Animals destined f o r  necropsy will  be appropriately 
i d e n t i f i e d  and refr igerated i n  accordance with requirements of 
t h e  Division of Pathology. The following information wil l  be 
provided: 

( a )  Name of inves t iga tor  and telephone number 

( b )  Name of Department 

( c )  Spzcies of animal and iden t i f i ca t ion  number 

(d)  His tory of experimental procedure 

(e)  Tentative diagnosis o r  other  in s t ruc t ive  infor- 
mation t o  t h e  Division of Pathology. - - 

l (5)  Animal carcasses destined f o r  routine disposal wi 11 
be placed i n  appropriate f reezers  located adjacent t o  Room 4092. 

( 6 )  Carcasses of a n i ~ a l s  involved i n  communicable disease 
- s t u d i e s  and deenred by the responsible invqst igator  t o  be potent ial ly  - 

hazardous t o  hand1 e wi 11 be decontaminated by autocl avi ng befor? 
l e a v i n g  t h e  f a c i l i t i e s .  

( 7 )  Animal carcasses involved i n  radioisotope s tudies  will  
be- decontaminated and di sposed of in  accordance wi t h  URAMC Reg 40-1 0. 

(8) Animal carcasses or ig ina t ing  from the Forest  Glen 
Section wi l l  be processed as above except a s  follows: 

( a )  Routine necropsies will  be conducted a t  Bldg 40. 

( b )  A1 1 animal carcasses involved i n  communicabl e 
d isease  s tud ies  requiring autopsy and animals dying during the 
quarant ine period will  be necropsied a t  the Bldg 511 f a c i l i t y .  

( c )  Animal carcasses f o r  routine disposal will  be 
placed i n  t h e  Department of Animal Resources f reezers ,  Bldg 511. 



b. Disposal of  lJaste. 
1 

( 1 )  All animal wa;til (except  t h a t  contarninat.ed with 
i n f e c t i o u s  o r  r ad ioac t i ve  nia lcr ia l )  s h a l l  he co l l ec ted  i n  G.1.  
cans w i t h  p l a s t i c  l i n e r s .  111~ p l a s t i c  bags wi l l  he s ca l ed  and 
placed i n  to t he  conlmercial cornpactor/containers i n  t h e  a r ea  i n  
accordance wi th  WRAMC Regulation 420-5. 

( 2 )  tioncumbu; t i b l e  E I , ~  t e r i a l s  such a s  g l a s s ,  meta l ,  c t c ,  
s h a l l  be placed i n  s epa ra t e  cans. In no ins tance  s h a l l  such 
material  be placed i n  cans wi th animal waste. 

( 3 )  Each inves t i o a t o r  i s  responsible  f o r  assur ing  t h a t  
equi  prnent assoc ia ted  wi th  the experimental procedures i s  properly 
cleaned and/or disposed of .  

( 3 )  Aniral waste ,  he ( ld ing ,  1  i  t t e r ,  and experimental equip- 
ment contaminated v r i  t h  i n f ec t i ous  material  sha l l  be processed 
through an autoclave before b e i n g  de l ive red  f o r  d i sposa l .  In- 
f e c t i o u s  waste w i  11 be hzndl ed i n  accordance vii t h  WKlVllC Regulation 

. . 
40-2. 

11. PERSONNEL. 

a .  The main tcnance of 11 i !lh s tar~dal-ds of personal c1 eanl iness  
among animal c a rp t ake r s  and personnel associa ted with animal 
co lon i e s ,  i s  mandatory. 

b. Personnel involved w i t 1 1  the  c a r e  o r  use of nonhuman p r i -  
mates s h a l l  be considered a r  having increased pot.cntia1 r i s k  of 
exposure t o  hazardous orgall i sriis i n  accordance vri t h  Wl<A'IR S u p p l e m e n t s  
40-26 and 40-562. Pcrsorinel sha l l  wear '  f ace  masks and appro- 
p r i a t e  p ro t ec t i ve  c lo th ing  ( cove ra l l s ,  gloves,  e t c . )  whi le  working 
i n  o r  v i s i t i n g  primate holding a reas .  

c .  Personnel involved w i t h  thc? ca re  o r  use O F  animals 
-1 u t i l i z e d  i n  i n f e c t i o u s  d i  scasc research sha l l  receive  appropr ia te  

immunizations . i n  accord;ncc vri  t h  WRAIR Supplement  40-562. 

d .  All animal a r ca s  o f  HllAlR are designgted "Rest r ic ted .  
Areas" and a r e  OFF LIMITS t o  unauthorSzed personnel. 



d .  WRAHC R e g  40-70 

e. WRAMC Reg 420-5 

f .  WRAIR s u p p l  40-26 

g .  WWIC R e g  40-2 

i .  WRAIR SUPPI 40-655 

j. WRAIR Safety SOP'S 

k- DHEW Pub Z(N1H) 72-23 

SGRD-UWPI 

FOR THE DIRECTOR: 

V / 
JAMES L. CARPENTER 
CPT, MSC 
Adjutant 

: DISTRIBUTION : 

A 6 B  







HSWP-QHP 
MEN0 '118 (Annex D) 

12 July 1979 

USAMRIID SOP IRCC 116 
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DEPPRTIrnT C)F TEJ,z .tLDL?E 
HEADQUARTERS, U.S. ARMY MEDICAL RESEARCH INSTITUTE OF INFECTIOUS DISEASES 

FORT DETRICK, FREDERICK, MARYLAND 21701 - 

STANDING OPERATING PROCEDURE 1 June  1979 
IRCC 96 

PROCEDURE FOR REMOVAL OF RADIOACTIVE CARCASSES FROM USAMRIID 

BIOLOGICAL CONTAINMENT ' 

1. Carcas ses  (an i n d i v i d u a l  monkey o r  groups of  sma l l  an imals ,  b o t h  
i n f e c t e d  and non-infected c o n t r o l s )  a r e  p laced  i n  20" x 30" C h i e f t a n  
ny lon  bags (an American H o s p i t a l  Supply p roduc t ) .  The bag is s e a l e d  
t i g h t l y ,  r o l l i n g  t h e  open end and apply ing  au toc l ave  t ape .  Only 
t h i s  s p e c i f i c  t y p e  of ny lon  bag should b e  used; o t h e r  t ypes  a r e  
d e s t r o y e d  by a u t o c l a v e  h e a t .  The bag should b e  marked w i t h  "Radioac t ive  
and bio-hazard waste" and i d e n t i f i e d  a s  o u t l i n e d  i n  IRCC SOP #4. The 
p r o p e r l y  l a b e l e d  bag is  p laced  i n  f r e e z e r  i n  Room 704-F. 

2, The Hea l th  Phys i c s  N C O I C  w i l l  n o t i f y  t h e  co-worker l i s t e d  on t h e  
bag  a t  least 24 hours  b e f o r e  t h e  r a d i o a c t i v e  w a s t e  is t o  b e  sh ipped  
from t h e  i n s t i t u t e .  The co-worker w i l l  b e  r e s p o n s i b l e  f o r  a u t o c l a v i n g  
t h e  ca rcanses .  

3 .  Three  a u t o c l a v e s  a r e  c u r r e n t l y  au tho r i zed  f o r  t h e  s t e r i l i z i n g  of 
r a d i o a c t i v e  m a t e r i a l  (Virology S u i t e  1, 'Bacter io logy  S u i t e  2 and Animal 
Assessment S u i t e  2) .  The co-worker must c o n t a c t  t h e  p r i n c i p a l  
i n v e s t i g a t o r - i n  one of t h e  au tho r i zed  s u i t e s  t o  a r r ange  f o r  "back-end" 
o p e r a t i o n  of t h e  au toc l ave .  

4. M u l t i p l e  bags of f r o z e n  c a r c a s s e s  (from more than  one co-worker) w i l l  
b e  p l aced  i n  a 55-gallon b a r r e l  u n t i l  i t  i s  2 / 3  f u l l .  3ood shav ings  
must b e  added p e r i o d i c a l l y  t o  absorb  moi s tu re  du r ing  au toc l av ing .  The 
b a r r e l  must be  l a b e l e d  as con ta in ing  r a d i o a c t i v e  waste.  The name of 
e a c h  co-worker, d a t e  and amount and t y p e  of i s o t o p e  must b e  r eco rded  
on  t h e  ca rd  on t h e  l e f t  o f  each b a r r e l .  

5. The b a r r e l  minus l i d  i s  p laced  i n  t h e  ex i t - au toc l ave  of one o f  t h e  
a u t h o r i z e d  s u i t e s  and t h e  personnel  i n  t h e  s u i t e  w i l l  o p e r a t e  t h e  
a u t o c l a v e  on "dry" c y c l e  w i t h  a one hour  s t e r i l i z i n g  t i m e .  

6 .  The Hea l th  Phys i c s  N C O I C  should b e  n o t i f i e d  a s  t o  the \ t ime t h a t  
t h e  r a d i o a c t i v e  c a r c a s s e s  a r e  t o  be picked up from t h e  au toc rave .  

7. A t  t h e  t i m e  of pickup,  t h e  Heal th Phys ics  t e c h n i c i a n  w i l l  seal and 
p r o p e r l y  r e l a b e l  t h e  c o n t a i n e r  a s  r a d i o a c t i v e  and check t o  i n s u r e  
t h a t  t h e  complete d e s c r i p t i o n  of r a d i o a c t i v e  m a t e r i a l  w i t h i n  t h e  
c o n t a i n e r  i s  l i s t e d  on i t s  l i d .  
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8. Rediczc t ive  carcass waste w i l l  be packed f o r  sh ipping i~ z~cor2ar,ce 
with,HS\JP-QHP da ted  8 May 79. 

WILLIAM R. BEISEL, M.D. 
.. S c i e n t i f i c  Advisor 
HQ, . USAMRIID 
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A P P E N D I X  B - SODIUM N I T R A T E  F E C A L  FLOTATION PROCEDURE. 
A P P E N D I X  C - PROCEDURES FOR I D E N T I F I C A T I O N  O F  ECTOPARASITES .  
A P P E N D I X  D - PROCEDURE FOR I S O L A T I O N  O F  PASTEURELLA AND BORDETELLA 

FROM NASAL SWABS O F  R A B B I T S .  
A P P E N D I X  E - P R O C E S S I N G  O F  NEWLY ARRIVED NONHUMAN P R I M A T E S .  
A P P E N D I X  F - PROCEDURE F O R  THE MONTHLY MONITORING OF THE U S A M R I I D  

WATER S U P P L Y  AND THE E F F I C A C Y  O F  THE S A N I T I Z I N G  O F  
WATER BOTTLES AND S I P P E R  TUBES.  

A P P E N D I X  G - ROUTINE TREATMENT O F  NONHUMAN PRIMATES.  

1. PURPOSE.  

T h i s  p r o g r a m  is  d i r e c t e d  t o  evaluate the  hea l th  cond i t i on  of i n c o m i n g  
research a n i m a l s  t o  i m p r o v e  t h e  v a l i d i t y ,  i n t e g r i t y  and r e p r o d u c i b i l i t y  of 
a n i m a l - r e l a t e d  research a t  U . S .  A r m y  M e d i c a l  R e s e a r c h  I n s t i t u t e  of Infec- 
t i o u s  D i s e a s e s .  

2. S C O P E .  

A l l  research a n i m a l s  ob ta ined  f r o m  o u t s i d e  sources w i l l  be  inc luded  i n  
t h e  p r o g r a m .  T h i s  w i l l  r o u t i n e l y  i nc lude  m i c e ,  rats ,  h a m s t e r s ,  guinea p i g s ,  
r a b b i t s  and n o n h u m a n  p r i m a t e s .  O t h e r  less c o m m o n l y  used species ,  such as 
b i r d s , . r e p t i l e s ,  a m p h i b i a n s ,  e t c . ,  w i l l  b e  i n c l u d e d  shou ld  t h e y  be i n t r o -  
d u c e d  t o  t h e  USAMRIID f a c i l i t i e s .  A l l  i n c o m i n g  a n i m a l s  m u s t  be free of 
s i g n s  and s y m p t o m s  of in fec t ious  diseases, should be h o m o g e n i o u s  i n  genetic 
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background, and free of physical abnormalities. Initial and subsequent 
periodic examinations will be performed to ascertain the current health 
status of each group of animals. This will inlcude monitoring for previous 
exposure to and latent infection with a variety of biological agents. 

3. QUALITY OF ANIMALS 

Mice a. - 
(1) Mice must be free from evidence of the following: 

(a) Lymphocytic Choriomeningitis (LCM) 

(b). Ectrometia virus 

( c )  Toxoplasma 2 

(2) Mice should be monitored for presence of the following: - .- 

(a) Murine viruses 

1 ectromelia - 

2 GD VLI - 

3 K-virus - 

4 , LCM - 

5 MHV - 

6 Mouse adenovirus - 

7 MVM - 

8 Polyoma - 

9 PVM - 

11 Sendai - 

(b) Bacteria 
. . 



ANIFlAL QUALITY ASSURANCE PROGRAM SOP 

Salmonella 3 

2 Corynebacterium SJ - 

3 Pseudomonas SJ - 
(c) Mycoplasma 9 

(d) Internal and external parasites 

(e) Protozoa 

Toxoplasma sp 

b. Rats 

(1) Rats must be free from evidence of the following: 

(a) Lymphocytic Choriomeningitis (LCM) . ... -- 

(b) Sialodacryoadenitis virus 

(c) Toxoplasma 9 

- (2) Rats should be monitored for presence of the following: 

(a) Murine viruses 

1 GD V I I  - 

2 H-1 - 

3 KRV - 

4 LCM - 

5 Mouse adenovirus - 

7 Polyoma 
d 

8 PVM - 

9 RCV 
& 
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10 Sendai - 

(b) Bacteria 

1 Salomella 3 - 

2 Corynebacterium - 

3 Pseudomonas - 

(d) Internal and external parasites 

(e) Protozoa 

1 Toxoplasma - 
2 Encephalitozoon sp - - 

c. Hamsters 

(1) Hamsters must be free from evidence of the following: 

Lymphocytic Choriomeningitis (LCM) 

(2) Hamsters should be monitored for the following: 

(a) Murine viruses 

1 GD VII - 

2 LCM - 

3 PVM - 

5 Sendai - 

(b) Salmonella spp 

(c) Internal and external parasites 
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d; Guinea Pigs 

(1) Guinea pigs must be free from evidence of the following: 

(a) Lymphocytic Choriomeningit is (LCM) 

(b) Salmonella 9 

(2) Guinea pigs should be monitored for the following: 

(a) Murine viruses 

1 GD VII - 

2 LCM - 

5 Sendai - 

6 SV-5 - 

(b) Bacteria 

2 Streptococcus pneumoniae - 

3 Bordatella bronchiseptica - 
4 Klebsiella _ s 9 ~  - 

5 Lansfield group C streptococci - 

6 Streptococcus zooepidemicus - 

(c) Internal and external parasites 

e. Rabbits 

(1) Rabbits must be free from evidence of the following: 

(a) Treponema cuniculi 
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(b) Encephalitozoon cuniculi 

(c) Toxoplasma gondii 

(2) Rabbits should be monitored for presence of the following: 

(a) Bacteria 

1 Enteropathogenic E. coli - 

2 Pasteurella multocida - 

3 Bordatella bronchiseptica - 

4 Treponema cuniculi - 

5 Listeria monocytogenes - 
(b) Mycoplasma sp 

(c) Internal and external parasites 

(d) Protozoa 

1 Encephalitozoon cuniculi - 

2 Toxoplasma gondii - 

f. Nonhuman Primates 

(1) Nonhuman primates must be free of the following: 

(a) Pathogenic Mycobacterium sp 

(b) Herpes s p ~  

(c) .Monkey pox 

(d) Simian hemorrhagic fever 

(2) Nonhuman primates should be monitored for evidence of presence of 
the following : 

(a) Pathogenic Mycobacterium spp. 



ANINAL QUALITY ASSURANCE PROGRAM SOP 

(b) Shigella spp 

(c) Salmonella spp 

(d) Internal and external parasites 

4 .  PROCEDURES 

a. Mice, Rats, and Hamsters. 

(1) General Examination - Gross, physical examination of all animals 
upon arrival will be made by a qualified DVM or a trained technician under 
the supervision of a qualified DVM. Inactive, sick or moribund, or dead 
animals will be necropsied for gross histopathological evaluation. 

(2) Quality Control Monitoring. 

(a) Animals from all suppliers will be monitored under this program. -- 
Five (5) animals will be chosen at random (once a month or once from each 
purchase order, whichever is less frequent) and be used for quality control 
monitoring. 

1 The intestinal contents will be cultured utilizing the isolation 
scheme outlined in Appendix A. 

2 A fecal examination for intestinal parasites will be performed uti- 
liziG the procedures detailed in Appendix B. 

3 Examination for ectoparasites will be performed on any animals ex- 
hibiting suspicious lesions (Appendix D) . 

4 A complete histopathological examination will be performed by path- 
ology Division. 

5 Serum collected from each animal will be examined for antibody titers 
to mirine viruses as outlined in Appendix D. 

(b) Once the mice, rats, and hamsters have passed through the initial 
quarantine period five (5) animals will be taken from each room in which 
more than 100 animals are housed at 3 month intervals and used for quality 
control monitoring in the same manner. 

b. Guinea Pigs. 

(1) General Examination - The examination will be the same as for the 
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small rodents, with particular attention given to palpating the mandibular 
lymph nodes. 

(2) Quality Control Monitoring 

(a) Two (2) animals (each month or from each shipment, whichever is 
most infrequent) will be selected at random and sacrificed for the follow- 
ing quality control procedures: 

1 Microbiological screening - Culture the intestinal contents as out- 
lined in Appendix A. 

2 Parasite screening - Feces will be collected from the shipping con- 
tainer and examined for the presence of ova as outlined in Appendix B. 

3 Examination for extoparasites will be performed on any suspected - 
animals (Appendix D). 

4 A complete histopatholic examination will be performed by the Path- 
ology Division. 

5 Virus screening - Appropriate serologic testing will be performed 
to detect the presence of viral antibodies as outlined in Appendix D. 

(b) Once the guinea pigs have passed through the initial quarantine 
period two (2) animals will be taken from each room in which more than 100 
animals are housed at 3 month intervals and used for quality control con- 
itoring . 

c. Rabbits. 

,(I) General Examination - A11 animals will be physically examined by 
a qualified DVM or a trained technician under the supervision of a quali- 
fied DVM. Particular attention should be given to examination of the ears 
for mites, and the lips, .nose, and genital area for lesion of syphilis. 
Animals received with apparent illness or abnormality will be necropsied 
and a histopathological examination will be conducted. 

(2) Quality Control Monitoring. 

1 Microbiological screening - Two rabbits will be selected at random 
fromeach delivery and the following examinations will be performed. 

a Fecal droppings or rectal swabs will be cultured for enteropathogenic 
bacteria (See Appendix A). 
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b Nasal or nasopharyngeal swabs will be cultured from each rabbit for 
~asteurella multocida and Bordatella bronchiseptica (See Appendix A). 

2 Parasite Scree-ning -. A fecal examination will be performed from.at 
least ten (10) animals from each group received (See Appendix B). 

3 Examination for extoparasites will be made of any suspicious lesions 
(~ee-~~~endix C) . 

4 After each group of animals has been through the quarantine, period, 
the following procedures will be performed on a monthly basis: 

a Examination of the ears for mites and treatment with two (2) drops 
of cZnexR: mineral oil diluted 1:3. 

b Examination of feet for overgrown toenails. - 

c Examination of the mouth for overgrown teeth. - 

d Fecal examination from at least ten (10) animals from each room. - 

d. Primates. 

(1) The procedures for in-processing and quarantine will be performed 
as directed by Appendix E. 

(2) Microbiological screening. 

(a) Any oral lesions (gingivitis) suggestive of Shigella spp. 

(b) Rectal cultures will be taken from animals exhibiting intestinal 
problems and cultured for enteric pathogens (Appendix A). 

( 3 )  Periodic routine care will be performed as directed by Appendix 
F. / 

5. QUALITY OE THE WATER SUPPLY. 

A random sample of water supply will be cultured for Pseudomonas and 
coliforms on a monthly basis. The procedures outlined in Appendix G are to 
be followed for isolation of these organisms. 

6. EFFICACY OF SANITATION OF WATER BOTTLES AND SIPPER TUBES. 

A monthly evaluation of the procedures for sanitation of water bottles 
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and sipper tubes will be made. The procedures for this evaluation.wil1 
be performed as outlined in Appendix G. 

HARRY ROZMIAREK 
LTC, VC 
Chief, Animal Resources Division 
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APPENDIX A 

PROCEDURE FOR COLLECTING, HANDLING, INOCULATINGj 
INCUBATING. AND IDENTIFYING BACTERIAL SPECIMENS 

COLLECTION OF SPECIMENS. 

1. Fecal droppings - A representative sample may be collected from 

the shipping container, holding pan, or catch pan. 

R 2. Fresh feces - Using sterile swabs (culturettes ) ,  a specimen can 

be collected from the small intestine, cecum, or colon. 

. - 
3 . "  Pathologic specimens - Lesions observed at necropsy will be cul- 

R 
tured with sterile swabs (Culturettes ) using aseptic technique. 

B. HANDLING OF SPECIMENS. 

Specimens must be either cultured or refrigerated within 30 minutes 

of collecting. For specimens likely to contain anaerobes, speed of cul- 

turing is essential, as even a few minutes' exposure to air may kill them. 

C. PROTOCOL. 

1. Media to be used: 

a. Gram Negative Broth (GN) - A selective or enrichment broth for gram 

negative organisms (g-), especially Salmonella and Shigella spp. 

b. Thioglycolate Broth (thio) - A general enrichment broth. A tube 

of this-broth must be at least 3 inches deep to permit growth of anaerobes. 

If the indicator starts to turn, heat the broth for 10 minutes in boiling 

water to drive off dissolved oxygen, and let-it cool before inoculating. 

This can be done only once. To preserve its anaerobic environment at the 

bottom of the tube, this broth must be kept in an upright position at all 

times . 

c. Salmonella-Shigella Agar (S.S) - A selective agar for Salmonella 

and Shigella spp.,but especially good for Salmonella. 
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d. Pseudoce l  Agar (Pseud) - A s e l e c t i v e  a g a r  f o r  Pseudomonas spp.  

e. Sheep Blood Agar (BA) - A g e n e r a l  purpose  enr ichment  a g a r ,  s u i t -  

a b l e  ' f o r  t h e  growth o f  most organisms.  

f .  Ozide Blood Agar (ABA) - A s e l e c t i v e  a g a r  f o r  gram p o s i t i v e  o r -  

gan i s ims  (g+). It is  1 e s s . i n h i b i t o r y  t o  s t r e p t o c o c c i  t h a n  p h e n e t h y l  

a l c o h o l  a g a r .  

g. Mac Conkeys Agar - A s e l e c t i v e  a g a r  f o r  i s o l a t i o n  and d i f f e r e n -  

t i a t i o n  o f  gram n e g a t i v e  organisms.  

2. S t o r a g e  of Media: 

a. P l a t e d  media w i l l  las t  l o n g e r  i f  each  p l a t e  is  s e a l e d  i n  p l a s t i c :  

.- 

wrap i n  p l a s t i c ,  r o o 1  t h e  end over  s e v e r a l  t i m e s ,  and t a p e  o r  s t a p l e .  

b.  Most media w i l l  l a s t  l o n g e r  i n  t h e  r e f r i g e r a t o r ,  b u t  t h i o g l y c o -  

l a t e  must n o t  be  r e f r i g e r a t e d .  

3. I n o c u l a t i o n  Scheme: 

a .  F e c a l  p e l l e t s  o r  d ropp ings  

e m u l s i f y  t h e  feces .in t h i o g l y c o l a t e  b r o t h  

I 

l o o p f  111 of  inocul.um l o o p f u l  of inoculum 
in GN broc!) f o r  on 2 BA p l a t c s  
o v c r n i  ~ 1 1  r g,ro:~th 

I 5% CO, Gas Palc 
L 

loopfv l .  of i n o c u l  UIII 

p 1 n ~ c . d  on t11c f o l l o ; ~ -  
i n g  sclcct: i .ve a g a r  
p l a ~ c : s :  

I I 
l o o p f u l  of i n o c u l u n ~  f r e s h  
p l a t e d  on t h e  fol101.:- t h i o  
i n g  p l n t c s :  (pot.entj.;? 1 

anntl-ob-r ;)  
N)A - f o r  i s o ! n r j o i ~  of 

gt o r g i i n i s i ~ . ~  

MacConkeys a g a r  - f o r  i s o l a t i o n  
of gm- organisms 

S.  S.- coy i s o l a t i o n  bf --- Snlmonc.1 I:! s p p .  -- and S h i g e l l a  9. 
P r e ~ i d  - For i s o l n t i o n  OF- I':;c~utiou~on:ls -- SIT. 



b. F e c a l  s r ~ a b s  - 

loop 'dl  of inoculum 
plarcd OA c11e follovr- 
i n g  a g a r  p l a t e s :  

S . S .  . .4 . 
Pscud 

/ 

c. P a t h o l o g i c  l e s i o n s  - 

Specimen C u l t u r e t t e  

Th io  
and 

G r a m  S t a i n  

2  Blood Agar P l a t e s  

4. I n c u b a t i o n  

a. Temperature  - 35-37'~, no h i g h e r .  

b. Environment: 

(1)  A l l  s e l e c t i v e  media and b r o t h  a r e  i n c u b a t e d  a e r o b i c a l l y .  

(2)  1t may be  d e s i r a b l e  t o  i n c u b a t e  one BA i n  5% carbon d i o x i d e  i n  a i r  

( c a n d l e  j a r )  and a second BA a n a e r o b i c a l l y  by u s e  o f  t h e  Gas pakR system. 

The unbreakab le  jar shou ld  las t  i n d e f i n i t e l y ,  t h e  "d i sposab le"  c o n t a i n e r s  

can  be r e u s e d  1 0  t o  1 5  t i m e s ,  b u t  w i l l  n o t  r e t a i n  t h e i r  i n t e g r i t y  f o r e v e r  

i n  a drawer.  Use of t h e  a n a e r o b i c  i n d i c a t o r s  i s  e s s e n t i a l .  

a. A f t e r  18-24 hours ,  examine e v e r y t h i n g  e x c e p t  t h e . a n a e r o b i c  p l a t e s  ( re -  

main unbroken f o r  2  d a y s ) .  



(1) Report  e v e r y t h i n g  t h a t  grows 

( 2 )  Repor t  t h e  amount of growth as " l i g h t " ,  "moderate", o r  "heavy." 

b. Sub s u l t u r e  from each t h i o g l y i o l l a t e  t u b e  

c .  Gram s t a i n  e a c h  u n i d e n t i f i e d  colony 

d. Record t h e  r e s u l t s  

e. I f  no growth o c c u r s  i n  e i t h e r  t h e  b r o t h  o r  on t h e  p l a t e s ,  r e p o r t  "No 

growth i n  24 hours" ,  and i n c u b a t e  b r o t h  and p l a t e s  a n o t h e r  24 h o u r s .  

f .  I f  t h e r e  i s  growth i n  t h e  b r o t h ,  but  n o t  on t h e  p l a t e s ,  s u b c u l t u r e  

a g a i n  o n t o  a l l  p l a t e s .  Gram s t a i n  from t h e  b r o t h .  

6. IDENTIFICATION. 

1. Use t h e  RB sys tem f o r  e n t e r i c  b a c t e r i a .  

2.  Use t h e  f o l l o w i n g  scheme f o r  i d e n t i f i c a t i o n  of gram p o s i t i v e  c o c e i  

+ Catalzse = 

.. 
Staph cr ( ~ l u c o s e  ) 

1; 
Cr-itative o r  FernenA.tive . 
?;on - rezct ive  

1 1 -  ' ,  

~ l i c r o c o c c ~ s  sp. . + Coagulase = 
* 3 .  iienolys is 

, v . ' . '  on SBA 
S + ~ p h y l c c o c c ~ s  aurens 

- - -  S. Albus 
C 

1 1 I 
G a m a  Alpha Beta  

I v 
P B i l e  Esculin + 

I 
'4' 

g3r.a Grcup D Streptococcus G,-oup A beta 
S t r e p t o c o c e ~ s  Streptococcus pneunoniae Streptccoccus  
s 2 e c ~ e s  - p t i - J e j  (presumptive ) (prasuxptive ) 

+ 3ile Esculin = 
I I ' 

+ Bi le  Esculin = 

Group If Strer,tccoccus Streptoccccus . .Group D , beL% S t r ~ p t o c c c c v s  
(prss u r n  tive ) Vlrlc"cs S t r e p t o c o c c ~ s  n o t  Grour, A c r  0 i 

. . (presunptive) . - - -.-. A-h . - r, 

- -  - . -  - 



APPENDIX B 
I 

A 

A .  Proccdurc f o r  s an~p l ing :  

1. R e s t r a i n  t l ~ e  r a b b i t  rnnnually o r  i n  a r a b b i t  l lo ldcr .  Care must 
tal:eu t o  prcvcnt  ttlc 11nncccssary occurcnce of broken backs.  

2. I n s e r t  a s t c r i l c  swab ( c u l t u r e t t e )  i n t o  each n a s a l  passage  a s  f a r  
d i s t a l l y  a s  i t  w i l l  go wi thout  fo rce .  

l3. f n o c u l a ~ i o n ,  incubat ion ,  and i d e n t i f i c a r i o n :  

. . 
1. I n o c u l a t e  . t h e  a p p r o p r i a t e  media u s ing  t h e  fol101,~ing scheme: 

. C u l t u r e t t e  I 

Slieep b l o o d  aga r  p l n t c s  Glycer in-Pota to~Bl-ood aga r  ~ h i o g l ~ c o l a t e  

I 
(Bordet-Gengon Agar) Broth 

1 
. I s o l a t e  PZS t e u r e l l a  mul-tocida -.-- B o r d e t e l l a  b o n c h i s e p t i c a  

2. Incuba t ion  

a .  Incubate  i-hc BA a t  37 degrees  C ove rn igh t .  

b .  Incuba te  t h e  Bordet-Gcngon Agar a t  37 degrccs  C i n  a cand le  
j a r  f o r  2-5 days. 

c. Incuba te  t h c  th iogl -ycola te  a t  37 degrecs  C. 

. 3 .  I n d e n t i f i c a t i o n  - w i l l  be performed us ing  t h e  procedures  o u t l i n e d  
i n  'IN 8-227-5 ("Laboratory Procedures  i n  C l i l l i c a l  G a c t c r i o l o g ~ ~ " )  o r  any 
comparable c l i n i c a l  lnicrobiology t e x t .  



APPENDIX C 

1. C o v e r g l a s s e s  7 .  PI icroscope 
2. F o r c e p s  8. b i i c r o s c o p e  lamp 
3. F l o t a t i o n  s o l u t i o n  9. , Pi i . c ros l ides  
4 .  Gauze ,  4" x 4 " ' s  10 .  P l a s t i c  v i a l s  . 
5 .  G1a:;s marking p c n c i l  11. Tongue d c p r c s s o r s  
6 .  Lens paper  1 2 .  Waste  c o ~ l t a i ~ l c r  

1 3 .  Mooden s t i c k s  
% 

B. COLLZCTION OF FLCAL SPECIPIENS . 
r 

1. F e c a l  p e l l e t s  - may b e  c o l l c c t c d  f rom t h c  s h i p p i n g  c o n t a i n e r ,  t h e  
h o l d i n g  p a n s ,  o r  c a t c h  p a n s .  I 

, 
-- 

2 .  Fresh f e c c s  - may bc c o l l c c t c d  f rom t h e  cecum o r  c o l o n  at t i m e  o f  
p o s t  mortcln examin3 r i o n .  L 

I. The f e c a l  sample  s h o u l d  b e  m o i s t ,  I f  n o t ,  add  enough w a t c r  t o  s o f t c n  
i t .  

2. P l a c e  two ~ J a s t i c  v i a l s  on t h e  t a b l e .  Number them w i t h  t h e  g l a s s  
. r n a r l ~ i n g  p e n c i l  o r  ot11crt;rise i d e n t i f y  t hem w i t h  t h e  s o u r c e  o f  t h e  s a m p l e .  

3.  Using a t o n g u e  d e p r e s s o r ,  t r a n s E e r  1-2 grams of  f e c c s  t o  o n e  of  t h e  
v i a l s .  

4 .  Add enough o f  t h e  NaI\J03 s o l u t i o n  t o  f i l l  t h e  v i a l .  

5. U s i n g  a tonguc  d e p r e s s o r ,  s t i r  u n t i l  t h e  f e c e s  i s  t h o r o u g h l y  suspellded 
i n  the N21J0 s o l . u t i o n .  

3 

6. Pour  t h e  c o n t c n t s  of t h e  v i a l  t h r o u g h  two f o l d e d  4" x 4" gauze pads  
i n t o  a sccoild v i a l .  Use t h e  tonguc  d e p r e s s o r  t o  g e n t l y  p r e s s  cxccss f l u i d  
f rom t h c  d c b r i s  rcnaini13g I n  tlie f o l d e d  4" x 4" ' s .  D i s c a r d  the d e b r i s  i n t o  
t h e  w a s t e  con L a i n c r  . 

7. F i l l  t h c  sccond v i a l  t o  t h e  t o p  w i t h  N a X 0 3  u n t i l  a menfscus  i s  fol-med. 
From h e r e  s c v e r a  1 a l t e r n a t i v e s  a r c  a v a i l a b l e :  

a .  Immcdiatc l  y n i t e r  f i l l j - n y , ,  c o v c r  w i t h  a s l i d e  and l e t  set f o r  10715 
m i n u t c s .  

b .  O r ,  l e t  t i le  f i l l e t 1  v i a l  s e t  f o r  10-15 m i n u t e s ,  t h e n  sample  tllc c c n t c r  
of t h c  rnerliscus by 



(1 )  I , i r ,hly t o u c l ~ i n g  i t  t r i  th a s l i d c ,  r.111ich is  quic l ; ly  f l i p p e d  o v e r ,  

( 2 )  01-, by 1 i l ; h t l y  toucliil:r, i t  w i t h  a  c o v e r  s l i p  and p l a c i n g  t h c  c o v e r s l i p  
o n t o  n s l i d e .  /-. 

C .  O r ,  . toucli  t l l c  c e n t e r  w i t h  a hcatlcd g l a s s  r o d  and  t r a n s f e r  t o  a s ] . idc .  

8. Rcy,ardl.css 'of  t h e  n ~ c t h o d  used ,. tl!e s l i d e  s h o u l d  b e  cxami t~cd  a f t c r  
t h e  a p p l i c a t i o n  oc ;.I c o v e r s l i p  w i t h  n p a i r  o f  c o v c r s l i p  f o r c e p s .  Lower o n e  
edge  of Llic covc:rglar;s o n t o  1:hc s l h l c  n c n r  t h e  d r o p  of  s u s p c n ~ ~ . o n ,  t h e n  
r e l c n s c  t-lie f o r c e p s  a s  t h c  c o v c r g l a s s  is  g e n t l y  lowcrcd o n t o  t l ie  d r o p .  Tlic 
f l u i t l  s l~ou lc l  s p r c n d  o ~ i t  e v e n l y  under  t h e  c o v e r f , l a s s .  Too rnpic l -  a n  a p p l - i c a t i  on 
of t h e  c o v c r g l n s s  w i l l  p r o b a b l y  r e s u l t  i.n t h e  forrnati.on of  ai.r b u b b l c s ,  which 
n a y  i i c c r f c r c  w i t h  t l ~ e  m i c r o s c o p - i . ~  e x a m i n n t i o n  o f t t h e  specimen. Avoid p r e s s u r e  
on t h c  c o v e r g l a s s  b e c a u s e  p a r a s i t i c  f ornis a r e  eas i1 .y  m u t i l a t e d .  

. 
9.  P l a c e  t h e  s l i d e  on t h e  s t a g e  o f  t l ie  m i c r o s c o p e  s o  t h a t  t h e  n e a r  r i g b t -  

-1raiided c o r n c r  o f  t h e  c o v e r g l a s s  is c e n t e r e d  under  t l le  low m a g n i f i c a t i o n  (10x1 
o b j  c c t i v c .  Focus  on t h i s  c o r n e r .  A d j u s t  t h e  sllt)sta,oe c o n d e n s e r  and d iaphragr i~  
o f  t h e  microscope s o  as t o  s e e  a d i s t i n c t  image o f  t h c  s u s p e n s i o n  u n d e r  t h e  
c o v e r g l a s s .  1Jsin.g t h c  low rnagnif ica t i .on  ( l o o x ) ,  s p s t e m a t i c a l l y  move t h e  --- 

m i c l - o s l i d c  baclc and f o r t h  u n t - i l  t h e  e n t i r e  z r e a  of t h e  c o v e r g i a s s  h a s  been  
s c a n n e d  ( s e e  d iagram be low) .  O b j e c t s  h a v i n g  a  r e s e m b l a n c e  t o  p a r a s i t e  forn!s 
may b e  c e n t e r e d  and examined ul~cler  h i g h  m a g n i f i c a t i o n  ( 4 0 0 ~ )  - Always r e t u r n  
to 1 0 ~ 7  m a g n i f i c a t i o n  (100x) f o r  f u r t h e r  s e a r c h  o f  t h e  spec imen .  

The m a t e r i a l  under  t h c  
c o v e r g l a s s  s h o u l d  b e  
s y s t e m a t i c a l l y  examined 
a t  100 magnification 
a c c o r d i n g  t o  tliis d i a g r a a .  

I 

I f  worm e g g s  and c o c c i d i a l  o o c y s t s  o r  o t h e r  p r o t o z o a  a r e  p r e s e n t  i n  
the same spec imen ,  t h e  c o c c i d i a  sad g i a r d i a ,  bc i i lg  s l n a l l e r  ob j c c t s  , t e n d  t o  
f l o a t  u p v a r d  u n t i l .  t h e y  rest d i r e c t l y  b c n e s t h  t h e  c o v e r g l a s s .  T h e r e f  o r c ,  
tq1~cil tlie worm eggs  a r c  i n  f o c u s  u n d e r  h i g h  n i a g n i f i c a t i o ~ ~  (::400), Lhe c o c c i d i a  

i 

and g i a r d i a ,  may be  o u t  o f  f o c u s  and v i c e  v e r s a .  A l l  t i l r e e  t y p e s  of  p a r a s i t i c  
fo rms  nwy h e  broul:lit c l e a r l y  i n t o  f o c u s  by t u r n i n g  t h e  f i n e - a d j u s t m e n t  knol-, ! 
o f  l l l i c r o s c o ~ e .  E n d o p a r a s i t e s  such  as : Hexamita m u r i s  Entamoeba m u r i s  , 

-9 

Syphac ia  o b v e l a t a ,  A s p i c u l a r i s  t e t r a p t e r a ,  H e t e r a k i s  spumosa, Humenolepis nana 
and Hymenolepis dimunuta w i l l  be i d e n t i f i e d .  

_ - -- . . 
The abovc  J .n fo r in ;~ t ion  is I ~ a s c d  o n  ! n a t c r i ; l I ~  a n d  proctldurc!:; r c fc r t -11rcd  i n  
\ ' c t c .~ - innr -~  C l  i ni.ca1. l'ar:~.sitoloj:y 11y El:iry,ni:ct S l o s s ,  I)V?I,  )IS. 

-----A 



I : APPENDIX D 

App1i.cn t o r ,  c o t t o n  t i p p e d  
Ulnclc papcr  
Covcrgl  a s s  
C o v c r g l n s s  F o r c e p s  
DissccLing  n c e d l c  
IIand FIagnif i e r  
Hoycr s s o l . u t i o n  
J a r  f o r  w a s t c  

Plcdic inc  d r o p p c r  
Pl icroscopc 
Microscope lamp 
Plicros l i d c s  
L i g h t  l u b i - i c a t i n e  o i l  and 
d i s p e n s e r  

b 

S c a l p c l  
T O I J C ~ S ,  o r  "TJipes" 

1. A p p l i c a t o r ,  c o t  t o n  t i p p e d .  Woodcn a p p l i c a t o r  s t i c k s ,  15 cm., 
( G  i n .  ) i n  l e n g t h ,  a r c  t i p p e d  1.~it11 a b s o r b e n t  c o t t o n .  Thcse  
a r c  f o r  t h e  removal  o f  m i t e s  from t h e  e a r  c a n a l s .  

2 .  Black p a p e r .  S h e e t s  o f  d u l l - s u r f a c e d  blaclc p a p e r  aboui- 1 5  c m .  
(6 i n . )  s q u a r e  a r e  u s e d  as  bacligrounds i n  t h e  d e t e c t i o n  o f  
m i t e s ,  c i ~ h c r  g r o s s l y  o r  w i t h  t h e  a i d  o f  a hand m a g n i f i e r .  

3 .  C o v e r g l a s s .  Any 1 8  o r  22mm. ( 3 / 4  o r  7 /8  i n . )  s q u a r e  g l a s s  o r  
p l a s t i c  c o v e r g l a s s c s  a r e  s u i t a b l e .  

4 . .  C o v c r g l a s s  f o r c e p s .  T h i s  s h o u l d  a lways  b e  used  when a p p l y i ~ g  
c o v c r g l a s s e s  LO m i c r o s l i d e s  . 

5. D i s s e c t i n g  n e c d l c .  A v,rooden-or m e t a l - h a n d l e d  n e e d l e  i s  u s e d  
f o r  p i c k i n g  up i n d i v i d u a l  m i t e s .  A s t i f f  sewing n e e d l e  5  cm. 
( 2  i n . )  long  may be  s e t  i n  a  10 cm. (4  i n . )  l e n g t h  o f  G mm. 

( 1 / 4  i n . )  wooden dowel rod .  

, 6 .  Hand m a g n i f i c r .  T h i s  s h o u l d  p r o v i d e  a m a g n i f i c a t i o n  o f  1: 3 
o r  more '  f o r  t h e  e x a m i n a t i o n  o f  m i t e s ,  e a r  c a n a l  s u r f a c e s ,  o r  
e a r  swabs.  A s e l f - i l l u m i n a t i n g  o t o s c o p e  nay  a l s o  be u s e d  f o r  
t h i s  purpose .  

7 .  l i o y e r ' s  s o l u t i o n .  M i t e s  may bc  pc rmancn t ly  f i x e d  i n  t h i s  f l u i d  
when mounted on a m i c r o s l i d e  under  a c o v c r g l a s s .  

8. J a r  For w a s t e .  M i t c s  may l i v e  Tor l ~ o u r s  a f  t c r  t h c i r  r e ~ i l o v a l  
froin t h c  ] l o s t .  Discardccl  swabs,  "wipes;" ant1 s l i d e s  may be 
d i . s i ~ ~ f c c t c t l  by p l a c i n g  them i n  a  covcrccl jar c o n t a i n i l ~ g  3 
p e r  c c n t  s a p o n a t c d  c r c s o l  s o l u ~ i o n .  

9 .  1.lcdicinc d r o p p c r .  F o r  t h e  t r a n s l c r  o f  l I o y c r ' s  s o l u t i o n  t o  a 
mic roscope .  



10. Pl ic roscopc .  The sallic t y p e  o f  :n ic roscopc  and i t s  cquipmcnt  
is rcconi~~~c.~i~. icd  a s  t l ~ a t  used  For f c c n l  cxn ln ina t ion  (pnj;c 8 ) .  
Lens p a p c r  s h o u l d  bc u s e d  t o  m a i n t a i n  c l c a n  ob  j c c  t i v c s ,  
o c u l a r s ,  c o n d c n s c r ,  and m i r r o r .  

11. El icroscopc lamp.' T h a t  uscd f o r  f c c a l  exa ln ina t ion  i s  recommend- . 
cd  f o r  m i t c  i d e n t i f i c a t i o i l .  

1 2 .  P i i c r o s l i d c s .  Thcsc  a r e  s t a u d a x d  75 x8 25 n m .  (3  x 1 i n . )  g l a s s  
s l i d c s  . They s l ~ o u l d  b e  v ~ a s h e d  and d r i e d  b c f o r e  u s i n g  ( i f  n o r  

- p u r c l ~ a s c d  c l c a n )  and t h e y  may b e  u s e d  repeatedly. 
I 

13. O i l  sad d i s p c n s e r .  Any l i g h t - b o d i e d  l y b r i c n t i n g  o i l  may b e  
used  t o  lnount m i t e s  temporarily on a n i c r o s l i d c  under  a c o v e r -  
g l a s s .  The o i l  may b e  dispensed from a  s m a l l  b o t t l e  p r o v i d e d  
wit11 a d r o p p e r - p i p e t t e .  O r  a s m a l l  l u b r i c a t i n g - o i l - c a n  may b e  
u s e d .  . 

14. S c a l p e l .  A d e t a c h a b l e - b l a d e  s c a i p e l  i s  p r e f e r r e d  f o r  s c r a p i n g  
the  slcin.  The b l a d e  s h o u l d  be  c o n v e x l y  curved .  

15. To~, ie ls  o r  "wipes ."  S o f t  woven t o w e l s  o r  d i s p o s a b l e  l a b o r a t o r y  
I :  Wipes" a r e  u s c d  f o r  d r y i n g  m i c r o s l i d e s  and f o r  c l e a n i n g  t h e  

s c a l p e l .  ... 

. Techn ique  f o r  Sk in  E x a n i n a t  i o n  
I 

1. P l a c e  a d r o p  o f  l i g h t  l u b r i c a t i n g  o i l  o n  a m i c r o s l i d e .  
I 

2. C l e a n  t h e  s c a l p e l  b l a d e  by w i p i n g  i t  w i t h  p a p e r .  

3 .  Dip  t h e  c l e a n  s c a l p e l  b l a d e  i n t o  t h e  d r o p  o f  o i l  o n  t h e  m i c r o -  
s l i d c .  

4. P i c k  up a f o l d  o f  t h e  p a t i e n t ' s  s k i n  a t  t h e  e d g e  o f  t h e  s u s -  
pecLcd a r c a ,  p i n c h i n g  it-. f i r m l y  bctwccn t h e  Lliun~b s n d  f o r c -  
f i n g c r .  I J i t h  t h c  o i l y  s c a l p e l ,  s c r a p e  t h e  c r c s t  o f  t l ic  f o l d  
s e v e r a l  t i ~ n c s  i n  t h e  same d i r c c  t i o n .  S c r a p i n g s  w i l l  ad l lcrc  
t o  t h e  b l a d e .  S t o p  S c r c ~ p i n g  when a s l i g h t  amount o f  b lood  . 
a p p e a r s .  

5 .  T r a n s f c r  t h c  s c r a p i n g  {roil1 t h e  s c a l p e l  b l a d e  i n t o  t h e  d ~ o p  
of  o i l  o n  ~ l i c  m i c r o s l i d c ,  u s i n g  a s l i g h t  r o t a r y    notion. 

6. Apply a  c o v c r g l a s s  t o  t i le  s c r a p i n g  on t h e  n i i c r o s l i d c  by 
g c n t l y  l o w e r i n g  i t  by lucans o f  a c o v c r g l a s s  f o r c e p s .  AtlJi- 
t i o n a l  o i l  ]nay i:c oddcd a t  t h e  c o v c r E a l s s  cdgc  i n  o r d e r  t o  f i l l  
t h e  s p n c c  bcnc?at l~  i t .  110 n o t  p r e s s  on t h c  c o v c $ ~ - g l a s s .  



7. Esninine t h e  preparation under  low inng in i f i  c a t - i o n  ( x  100)  i n  
a mct l iodical  manncr s o  tlial: a 1 1  p o r t i o n s  o f  t h e  c o v c r g l n s s  A- 

a r c 3  a r c  SCCII  ( F i g .  1 1  ) .  F o r  b c s t  r c s u l t s ,  niani.pulate t l ~ e  sub-  
s t a g e  c o l ~ d c l ~ s c t r  a n d  d i a p l ~ r n g m  o l  t l lc microscope s o  a s  t o  
p r o v i d e  a  r c l a t i v c l y  1 0 x 7  d e g r c e  of l i g l l t ,  cvcbilly cl istr i1)utccl .  

O i l y  p r c p a r n t i o n s  o f  n i i r es  may be I i c p ~  f o r  days  a s  dc~non- 
s t x a t i o n  spcc imcns .  Tllc m i t e s  SIIOT\T  no t i o n  For many I~our r , .  

8. A c o t t o n  swab i s  i i l t r o d u c c J  i n t o  t l ic e x t e r n a l  a u d i t o r y  c a n a l  
and g e n t l y  r o t a t c d .  The swab i s  t h c n  p l a c e d  on a p i e c e  o f  b l a c k  
p a p e r  and exaniiined by means o f  a  hand m a g n i f i e r .  
L iv i i lg  and dead e a r  m i t e s  ~ 1 2 y  be s e e n .  If  n e c e s s a r y ,  i n d i v i d u a l  
e a r  m i t e s  may b e  transferred on t h e  t i p  o f  t l le d i s s e c t i n g  
n e e d l e  f r c n  t h e  c o t t o i l  svab t o  a d r o p  01 o i l  on a  m i c r o s l i d e  
f o r  m i c r o s c o p i c  examina t ion .  

An e l e c t r i c a l l y  i l l u m i n a t e d  o t o s c o p e  cone may be  i n t r o d u c e d  
d i r e c t l y  i n t o  t h e  e a r  can21  f o r  t h e  d e t e c t i o n  o f  e a r  m i t e s ,  t h u s  
malciilg m i c r o s c o p i c  e x a m i n a t i o n  u n n e c e s s a r y .  

The more rap id ly -moving ,  l a r g e r  s k i n  m i t e s  may be c a p t u r e d  
by t o u c h i n g  them w i t h  a n  o i l y  c o t t o n  swab. T h i s  s lows  them 
down s o  t h a t  t h e y  may t h e n  b e  t r a n s f e r r e d  t o  a  d r o p  o f  o i l  on a 
mic l -os l ide  f o r  m i c r o s c o p i c  examj.nation.  

F o r  r a p i d ' a n d  permanent mount ing o f  m i t e s ,  EToyer's s o l u t i o n  
may b e  used:  

.......... D i s t i l l e d  w a t e r . . . . . . . . .  50 m l .  (1.7 £1. 0 2 . )  

Gum a r a b i c  f1al;cs ( c l e a r  cr..  . t a l )  30 gm. ( 7 . 5  d r .  ) 
................ C l l l o r a l  h y d r a t e  200 gm. ( 6 . 7  0 2 . )  

........................ G l y c e r i n e  20.ml .  (5.4 £1. d r . )  

The i n g r e d i e n t s  a r e  mixed i n  t h c  o r d c r  g i v e n ,  at: room temperature. 
S t o r e  i n  a t i g l l ~ l y  s e a l e d  c o n t a i n e r .  

L i v i n g  rni tcs  n a y  b e  d i r e c t l y  mounted i n  t h i s  s o l u t i o n .  To do 
t h i s ,  a d r o p  o f  FIoyer 's  s o l u t i o n  i s  plnccd-on a m i c r o s l i d c .  Use a  
d i s s c c t i n g  n c c d l e  t o  t r a n s f c r  o n c . o r  morc miLcs t o  t h c  mountiilg 
mcclium on t h e  s l i d e .  C c n t l y  lowcr  a  covc*rf i lass  on tllc speci1ilc~1, 
u s i n g  a c o v c r g l n s s  I o r c c p s .  Tlic s l i d e  nlay t h c n  be  I ica tcd g e n t l y  
i n  o r d c r  t o  h a s t c n  t h e  f i x i n g  a n d  c l c a r i n ~  p r o c e s s .  

I f  m i t c . s  a r c  t o  b(1 scnl: t o  a  d iagnos t - i -c ian ,  tllcy may be  i l n -  

merscd i n  a few n i l .  o r  70 p e r  c e n t  cL11yl o r  i s o l > r o p y l  a1cc)liol. 
Slcin s c r n p i n g s  f o r  d i a g n o s t - i c  c c r v i c c  slloulrl bc tnlccn from n c a r  
tllc cdf:c o f  311 a c t i v e  l c s i o n ,  avoicling t h e  i n c l u s i o n  o f  lar[:c 
amounts o f  d r y  cru:; ts ,  h a i r ,  o r  wool .  Dr icd  spccimcns a r c  u s u a l l y  
o f  no v a l u e  f o r  t l lc  i . d c n t i f i c n t i o n  o f  n ~ i t c s .  



. 1. Mc~hod o f  examining mice f o r  l i c c  and non- follicle- i n l l a b i ~ i n g  mi t e s  : 

1. Ki.I.1 [:he mou::c and p1.acc i t  onto  a p i e c e  of bl.ncli papcr  t11e edges 
of ~qllich a r c  e n t i r e l y  surro~tnt lcd w i t 1 1  ce l lo l , l~anc  t ape ,  s t i c k y  
s i d c  up, o r  i n t o  a higli wal led  c o n t a i n e r  sucll  as a c r y s t n l . l i z i n g  
d i s h .  

2. A f t c r  12-20 hours  (ovcrnigl ic) ,  .d i scard  t h e  c a r c a s s  and  examine t h e  . : 
. -  ,.. 

paper  or '  t h e  bottom o f  t h e  c o n t a i n e r  w i t h  a d i s s e c t i n g  micro6cop-e . . .  

(109>:). 
. . . . . .  . . . .  . . .  .- - : : :  . . . .  > - . ,:.. 

3 .  ~f mi t e s  arc  p r c s e n t  mount t y p i c a l  spcciinens u s i n g  t e a s i n g  .n;.kdle;.. ..'I.: 
-- ..... . . . .  . . 

micr-oscopc s l ic lc ,  covers  l i p ,  and mouilting f l u i d  ( f o r  temporary'-=-:- . -  :; .::. L,, ,.!...;.. 
........ ..................... 

nlounting use  p a r a f f i n  o i l ;  f o r  a permanent . . .  mount use  Hoyerl s;:;':'. , .;-:::;:.::' . -; - ..:. -,- ,:. --..:. 
modif ied Ber l c sc  s o l u t i o n  . . . .  and cxarni~'~nicrosc,opicall~~.~100x)~: -I..: ' ' .-'.< . . . . .  

. ..-.. . . . .  . . . . . . --- ..., -..,-. L. ,,-- -'.-. -.._. . . . 
, . . . -  . , . -  .- . . . . .  -, . . . . . .  . . - : . , - . . - -  ' - ,  . . . -  - ........ i . .  ...................... . . 

. . 

4 ,  Tile most frequenrly obse rve<_sp&ci&a  LC..: i :Gn-fol l icle- i i1h3.3.~~ti i : l~: ;  _ ...l . ! - - - "  :. <.:,.'?--++ . . 

mit.es. Fi>robia muscul i ,  R i ~ c l f o r d i a  aff5rij.3, Myocojtes m u s c u l i ~ l ~ , .  . .  

-and P:vocopces rornboulsi ,  and the  I.oc~s& i'o1j.pl.a~ s e r r a tn .  
. . .  ..-.- . . . .  __? _. . . .. , -, _ _  . .  s . . . . . .  . . ... --. . . - - -  . l Y ' .  . _,_ . - .  . * . %  _C 

. -2. Method of examining n i c e  f o r  f o l l i c l e - i n h a b i ' t i n k  . . .  . .rnit.es:-< . . .  ..... .:::;:;:;;,;:-~.,;li~ .. ..... . '-;:;-;;:::;:;';- _ . . . . .  -: ;.:.:,;.; -., . . . . .  :,; * .I:;-:-: > . . .  -F.-. , . : .,; _ .- .,. .... . .... ....... 
* . . 

.' .. . . 
- _ _--. --. . ..-; ?<:i', ,.:- ':..: 

. .. 
..: !. < .  '.<. 

.... . . . . . . .  . -- . -. . . . - - .  .. , . . - . ,  5y.,., ..*" . . _ - _ -  . . .  , . .I i _ _._ 
.. 1. K i l l  tile mouse and c u r  throili11 t h e  s l c i i c b ~ p . l e t e l ~  . . . . . .  .- . .  ....-.-. around .-..z~-. ..- 

t ~ ~ & : ; ~ : ~ ; . ' ~ ' - : - ~ : ~ - - ~ ~ . ~ ' -  - q p . v - - . . . . - . .  

. . . . . . . .  _ - . . : , : . . ....... ... . . .  m. .: ' >  . ,, . 
.... . . . .  . . .  . . . . . . . . . . -  *--.  ,--.:.:-.:.-.;. ." ' 

. . . .  . . . . .  t o r s o  (avoid  c u t t i n g  ~ h e ' p e r ~ t o n c u m ) .  ' .  . L >, ...., . :  . . . .  . r. ...., ....... :,. . .- .... 
. . - - . . . . . .  . . . . . . .  .-,. : , , .. - .  -.,: .,,; .,:< ;:,;. ::..- ! -< . ': , . 

. . . .  : . . : .  - *  ;.-. -.; .... --'.,.::: . . . . .  ...,-. _ ... . . . .  . , .- . . . .  . -  . .  .- . < . - - .  
. 2. P u l l  t h e  slcin forward and b&clairard ( t u r n i n g  i t  i n s i d e  'out): and  :.,:--,,,irV~rv:-.. . . . .  -- ......................... ,. .::.- . . .  .-. -- 

. . . .  . . .  examinc t h e  i n s i e d  s u r f a c e  f o r  w h i t e  nodules .  . . ............ . . . .  _ &_ . . . . . .  . C..- . . . .  . .  , : . .  . . .  
, ' : % .' . . .._ ..,+.-.,- . . 

. .  -::. ..;* - -  ,- . - -  . . . . .  . . . .--- . . . . .  . .  . . . .  .... .- . . .  , . - 
3 .  I f  t lodules a r e  p r c s e n t ,  t c a s e  o u t  t h e  c o n t e n t s ,  mount a s  above, 

and examine mic roscop ica l ly  (100x) , .  : - - .  - a -  

- ? - r  L 

, * I - -  
- .  . -  . 

- - a,-.<.- --.. ' . .- - -.. --, .. , 4. The n o s t  f r e q u e n t l y  observed  f o l l i c l e - i n h a b i t i n g  mi t e  is  . - /. 
Psorcr{:ates sinlpl ex. . ,  

. 

i 
! 

Tllc abovcl infol-1unti.on i s  bnscd on m3tc r in l s  ancl procedures  r c fe reuced  i n  
Vcrctrinary Cl.i.nica1 I7nrnsi I-nlv;:y, by Plargarct S l o s s ,  DVkl, PIS 



APPENDIX E 

QUALITY CONTROL IN NON-HUMAN PRIMATES 

A. Newly arrived primates 

Upon arrival a veterinarian examines each monkey and determines whether 

or not it will be accepted. If accepted the folowing quality assurance'steps 

are taken: 

1. Internal parasite checks are conducted within 5 days of arrival and 
-- 

again at 4 weeks following arrival (See Appendix C). 

2. Five to seven days following arrival, lOml of blood is drawn and used 

to determine HA antibody titers to SEA, SEB, SEC and HA1 antibody titers to 
.- 

the group B arboviruses. 

3. The monkeys are TB tested 5 to 7 days following arrival during week 

3 and again during week 5. O.lml of mammalian tuberculin is given ID in the 

palpebrum on the same side in all monkeys unless otherwise noted. The side 

used is alternated with each test period. 

4. In the event that a monkey dies the pathologist on call is notified 

immediately and conducts a necropsy examination. A necrospy protocol is 

forwarded to him ASAP. 

B. Quality control in the established primate colony. 

A veterinarian is assigned to provide health care for the primate 

colony. His duties include daily rounds and treatments. In addition, the 

following quality assurance steps are taken: 

1. Internal parasite checks are made quarterly on 3 animals (randomly 

chosen) per room: If any specimens are found to be positive, fecals are ex- 

amined on all monkeys in that room. 

2. On a quarterly basis, all nonhuman primates are'TB tested using the 

above technique (A3 above). 

E- 1 



3. Large canine teeth are extracted on newly arrived monkeys before 

being issued to an investigator. Other monkeys are examined when they are 

& -. 
returned,to AR Division for reissue and if canine teeth extraction is in- 

dicated, the procedure is done at that time. 

4. In the event that a monkey dies the pathologist on call is notified 

immediately and conducts a necropsy examination.. A necropsy protocol is 

forwarded to him ASAP. 



APPENDIX F 

A Sampling o f  t l lc w a t e r  

1. P r o c c d u r c  i o r  sampl ing:  
a. I n o c u l a t e  approx imarc ly  1 m l  o f  water i n t o  3 1-111. o f  t l ~ i o g l y c o l n t e  

b r o t l ~ ,  i n c u b a t c  a t  37  d c g r c e s  C f o r  3 days ,  and t h e n  i n c u b a t c  =it room 
tcn;pcrnturc  For 3 days  (1JII.i niethod). 

b 

b.  I11 t h e  e v e n t  o f  g r o \ ~ t l ~ ,  i n n o c u l a t e  t h e  f o l l o w i n g  a g a r  ~ l a t e s :  

I. Pscudoce l  - f o r  t l lc  i s o l a t i o n  o f  Pseudonionas s ] ~ .  - . - 

2.  L e v i n c  Cos in  T.lethylene Rlue  - For  t h e  i s o l a t i o n  o f  c o l i f o r m  
~ r g a ~ i s i i a s  i n  m a t e r i a l s  or' s a n i t a r y  s i g n i f i c a n c e .  

c .  I d e n t i f y  any g r o r ~ t l l  u s i n g  t h e  procedures r e f e r e n c e d  i n  TM 
8-227-5("Labosator). Procedures i n  C l i n i c a l  Bac te r i -o logy")  o r  on con- - 

. ]xi r a b l e  c l i n i c a l  m i c r o b i o l o g y  t e x t .  

d .  I n  t h e  e v c n t  o f  no grov7th a f t e r  G clays, r e c o r d  a s  "No Gro;?tll1'. 

2.  Frequencjr o f  san?pl.ing - t h i s  p r o c e d u r e  w i l l  be  p e r f o r m c d . r c n -  
dom1.y on a monthly b a s i s  Lrom any  o f  t h e  anin:al  ho l t i ing  rooms o r  t h e  cnge  
was11 z r e a .  

I 
C.  Cul.t:uring o f  watc'r b o t t l e s  and  s i p p c r  t u h e s :  I -- 

i 
1. Procedure  f o r  sampl ing :  1 

i 

a .  Sample w a t c r  b o t t l e s  and s i p p c r  tulles t h a t  h a v c  had t i m e  t o  d ry ,  
c o o l  down, and  a r e  r e a d y  f o r  u s e  w i t h i n  t h e  co lony .  

b .  S t e r i l e  swabs ' ( c u l t u s c t t c s ) *  w i l l  b c  s u c d  t o  c u l t u r e  t h e  s i p p e r  
t u b c s  and w a t e r  b o t t l e s .  

c. Swab t h e  a r e a s  most l i l c e l y  t o  y i c l d  gro'i~trll: 

1.. B o t t l c s  - a n g u l a r  a r e a s ,  s u c h  3s t h e  bottbm, neck  and moutli. - 
2 .  S i p p e r  t u b c s  - t h e  i n . s i d e  l i p  o f  t h e  tubc .  - 

d .  A f t c r  l inocu1nt: ing a  t u b e  o f a  t h i o g l y c o l a t c  b r o t h ,  t h c  saillc p r o - -  
c c d u r e  a s  l i s t c d  i n  A.  13 w i l l  be followed. 

1 

*Illlcn c u l t u r i n g  a d r y  surf:lcc, brcnlc t l ~ c  t r a n s p o r t  ~licdiunl compns tncn t  
I o c a t c d  a t  t h c  cnd of t h c  c u l t u r c t t : c  t u b e  s o  t h a t  t11c swab is  m o i s t c n c d  
T h i s  sl lould i n c r c n s c  t h c  1il :cl i l lood o f  r c c o v c r i n g  o r g a n i s i ~ n s .  
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. . . . . . . . . . . . . . . . . . . . .  EMERGENCY SERVICE. 1 0  

1. PURPOSE. 

To i n s u r e  t h a t  a l l  animals  maintained by USAMRIID r e c e i v e  t h e  same 
q u a l i t y  of husbandry, medical  c a r e ,  and emergency s e r v i c e  on t h e  weekends, 
h o l i d a y s ,  and a f t e r  normal duty  hours  t h a t  they  a r e  accustomed t o  dur ing  
normal duty  hours .  

2.  DUTY HOURS. 

A t o u r  of duty s h a l l  b e  de f ined  a s  fo l lows:  

a .  M i l i t a r y  Personnel .  

(1) Normal duty  hours (Monday - Fr iday)-  - - -0745-1630 hours  

(2)  Af t e r  normal duty hours  (Monday - Friday)-1630-0800 hours  t h e  
fo l lowing  morning. 

(3)  Weekend duty hours  (Saturday - Sunday)- - 1630 hours Fr iday  
evening t o  0800 hours  Monday. 

(4)  Holiday duty hours  - - - - - - - - - - - -1630 hours t h e  preceeding  
day t o  0800 hours  t h e  day fo l lowing  t h e  ho l iday .  



WEEKEND AND HOLIDAY DUTY AND EMERGENCY SERVICE SOP 18 March 1977 

b . C i v i l i a n  Personnel .  

(1)  Normal duty hour s  (Monday - Fr iday)-  - - -0745-1630 hours  

(2)  Af t e r  normal du ty  hours  (Monday - Fr iday ) -C iv i l i a r sa re  n o t  normally 
scheduled  f o r  a f t e r  duty hours .  

(3)  Weekend duty  hour s  (Saturday - Sunday)- - 8 hours  of du ty  must be  
performed between 0600-1800 hours each day. 

( 4 )  Holiday duty  hours  - - - - - - - - - - - -C iv i l i ans  a r e  n o t  normally 
.. - 

scheduled  f o r  duty on h o l i d a y s .  

DUTY ASS I GNMENTS . 
A l l  duty  assignments f o r  weekend, ho l iday ,  and a f t e r  normal d u t y  hour s  

d u r i n g  t h e  week w i l l  be  made by t h e  NCOIC,  AR Division.  This  i n c l u d e s  .- 

m i l i t a r y  a s  w e l l  as c i v i l i a n  personnel .  

4..  DUTY ROSTERS. 

The r o s t e r s  f o r  weekend and ho l iday  duty  f o r  both m i l i t a r y  and c i v i l i a n  
pe r sonne l  w i l l  be prepared  by t h e  NCOIC,  AR Division.  

a. Weekends. A new r o s t e r  w i l l  b e  prepared and disseminated t o  a l l  
pe r sonne l  concerned 2 weeks p r i o r  t o  t h e  e x p i r a t i o n  of t h e  o l d  r o s t e r .  Th i s  
w i l l  a l low each i n d i v i d u a l  s u f f i c i e n t  t ime t o  a l t e r  h i s  ( o r  h e r )  p l a n s  
acco rd ing ly .  

b.  Holidays. C i v i l i a r s a r e  not  normally scheduled f o r  duty on h o l i d a y s .  
The re fo re ,  only m i l i t a r y  personnel  w i l l  be  scheduled by r o s t e r  f o r  t h i s  du ty .  
Each d i v i s i o n  i s  r e s p o n s i b l e  f o r  i n s u r i n g  t h a t  adequate  c,are is  provided by 
t r a i n e d  personnel  w i t h i n  t h e i r  own d i v i s i o n .  I f  none a r e  a v a i l a b l e ,  pe r sonne l  
from AR Divis ion  w i l l  b e  r e spons ib l e  f o r  provid ing  t h e  necessary  coverage. 
The NCOIC of AR Div i s ion  w i l l  coord ina te  w i t h  each d i v i s i o n  NCOIC t o  i n s u r e  
t h a t  t h e s e  requirements  a r e  met. 

C. "On c a l l "  S t a t u s .  

(1)  An "on c a l l "  r o s t e r  w i l l  be  e s t a b l i s h e d  by each d i v i s i o n  NCOIC for 
u s e  i n  c a s e  c i v i l i a n  o r  m i l i t a r y  personnel  c a l l  i n  s ick . .  

(2)  The "on c a l l "  r o s t e r  w i l l  c o n s i s t  of t r a i n e d  personnel  w i t h i n  each 
d i v i s i o n .  
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/- 

(3) The i n d i v i d u a l s  des igna ted  a s  "on c a l l "  w i l l  remain by t h e i r  
t e lephone  u n t i l  0900 hours  on t h e i r  day of duty.  I f  no r e q u e s t s  a r e  made 
fo r ,  t h e i r  s e r v i c e s  by 0900 hour s ,  they a r e  excused from duty .  

(4)  Each d i v i s i o n  N C O I C  w i l l  p rovide  t h e  NCOIC,  AR Div i s ion  w i t h  t h e  
name and te lephone  number of each person "on c a l l . "  The N C O I C ,  AR Div i s ion  
w i l l  coo rd ina t e  w i t h  each d i v i s i o n  N C O I C  t o  i n s u r e  t h a t  adequate  coverage 
i s  provided.  

5. CHANGES I N  DUTY ROSTERS. 

a .  Ros t e r s  e s t a b l i s h e d  by t h e  N C O I C ,  AR Divis ion  w i l l  n o t  b e  changed . -- -- 

wi thou t  t h e  N C O I C 1 s  approval .  

b. Once approva l  f o r  a  change is  made, i t  w i l l  b e  t h e  r e s p o n s i b i l i t y  of 
t h e  NCOIC,  AR Div i s ion  t o  inform t h e  S t a f f  Duty NCO of a l l  changes. 

.- 

6 .  DISTRIBUTION OF ROSTERS. 

a. A copy of t h e  weekend and ho l iday  duty r o s t e r  w i l l  b e  provided t o  
t h e  S t a f f  Duty NCO. 

b .  On t h e  last  workday preceeding a  weekend o r  ho l iday ,  , t h e  N C O I C ,  AR 
Div i s ion  w i l l  p r epa re  a  "weekend duty summary" o r  "hol iday duty  summary" 
r e f l e c t i n g  t h e  fo l lowing  informat ion:  

(1) Ve te r ina ry  o f f i c e r  on duty and h i s  te lephone number. 

(2) Vete r ina ry  t e c h n i c i a n  on duty  and h i s  te lephone number. 

(3)  Animal c a r e t a k e r  assignments  by s u i t e  and t h e i r  t e l ephone  numbers. 

(4)  M i l i t a r y  people "on c a l l "  f o r  each d i v i s i o n :  

( a )  - H i s  ( o r  h e r )  te lephone  number. 

(b) The name and number of t h e  r e spons ib l e  i n d i v i d u a l  ( t h e  NCOIC 
u sua l ly )  t o  c a l l  f o r  backup i f  unable t o  reach t h e  i n d i v i d u a l  scheduled f o r  
duty. 

Copies of t h e  above "summary" w i l l  be  fu rn i shed  t o  t h e  S t a f f  Duty NCO and 
t h e  v e t e r i n a r y  o f f i c e r  on duty .  
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7. ABSENCES FOR DUTY. 

a .  M i l i t a r y  pe r sonne l  scheduled f o r  weekend o r  ho l iday  duty  w i l l  - no t  
c a l l  i n  s i c k .  I f  m i l i t a r y  personnel  scheduled f o r  du ty  a r e  ill, they  w i l l  
r e p o r t  t o  t h e  d i spensa ry  ( o r  Ward 200) f o r  s i c k  c a l l  by 0730 hour s ,  and 
n o t i f y  t h e  S t a f f  Duty NCO by 0830 hours  i f  they  a r e  p laced  "on q u a r t e r s . "  
The S t a f f  Duty NCO w i l l  t hen  n o t i f y  t h e  scheduled "on c a l l "  i n d i v i d u a l .  

b .  C i v i l i a n  pe r sonne l  scheduled f o r  du ty  who c a l l  i n  s i c k  on weekends 
w i l l  n o t i f y  t h e  S t a f f  Duty NCO by 0800 hours  t h a t  day. He w i l l  i n  t u r n  
n o t i f y  t h e  scheduled "on c a l l "  i n d i v i d u a l .  

c .  The "on cal l ' '  person  w i l l  remain by h i s  te lephone  u n t i l  0900 hours .  
I f  h i s  ( o r  h e r j  s e r v i c e s  a r e  no t  c a l l e d  f o r  by then ,  h e  ( o r  she)  is excused 
from duty .  The "on c a l l "  person w i l l  fo l low t h e  procedure as desc r ibed  i n  
a. above. 

8. ANIMAL CARE POLICY FOR WEEKENDS AND HOLIDAYS. 

Pe r sonne l  scheduled f o r  duty on weekends and ho l idays  w i l l  i n s u r e  t h a t  
proper  c a r e  of an imals  i s  adhered t o  and should no t  d e v i a t e  from normal 
animal  c a r e  a s  provided du r ing  t h e  weekdays. The p o l i c y  l i s t e d  below w i l l  
b e  adhered t o  by pe r sonne l  working on weekends and h o l i d a y s .  For  a  more 
complete d e s c r i p t i o n  of t h e  r o u t i n e  d a i l y  animal c a r e  requi rements  f o r  each 
s p e c i e s ,  s e e  t h e  fo l lowing  SOP'S: 

ANIMAL RESOURCES DIVISION SUITE fi5 - 27 January  1977 

PRIMATE ANIMAL CARETAKERS - 17 January 1977 

a. Monkey Colonies .  

(1)  L i g h t s  w i l l  no t  b e  turned  on b e f o r e  0600 hours  o r  t u rned  o f f  b e f o r e  
1400 hours .  

(2)  Racks w i l l  be  cleaned wi th  brush ,  d i s i n f e c t a n t  and/or  d e t e r g e n t  
and r i n s e d  w i t h  wa te r  a s  normally done on weekdays. Cleaning w i l l  n o t  
commence b e f o r e  0800 hour s .  

(3) Animals w i l l  be  f e d  twice per day. 

( 4 )  I n s u r e  t h a t  wa te r  hoses and n i p p l e s  on r acks  a r e  f u n c t i o n i n g  
p r o p e r l y ,  and have no l e a k s .  
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b. Rabbi t s .  

(1) I n s u r e  t h a t  r a b b i t  food hoppers a r e  f r e e  of dus t  an& on ly  p e l l e t -  
ed food i s  w i t h i n  reach  of r a b b i t .  

(2 )  I n s u r e  wa te r  bowls a r e  cleaned and r ep len i shed  wi th  w a t e r .  

(3) I n s u r e  t h a t  r acks  a r e  cleaned p rope r ly  and thoroughly.  

c .  Mice and R a t s .  

(1) I n s u r e  t h a t  wa te r  b o t t l e s  a r e  r ep l en i shed  d a i l y .  

(2)  I n s u r e  food hoppers a r e  rep len ished .  

(3)  Dusting o r  c l e a n i n g  of racks  a s  needed. 

d. Guinea P i g s .  

(1)  I n s u r e  wa te r  b o t t l e s  a r e  r ep l en i shed  d a i l y .  

(2)  I n s u r e  food hoppers  a r e  r ep l en i shed  and a r e  f r e e  of d u s t  on 
bottom of hoppers .  

9.  SICK ANIMALS. 

a. The m i l i t a r y  person  on duty w i l l  i n s u r e  t h a t  any s i c k  an imal  i s  
brought  t o  t h e  a t t e n t i o n  of t h e  Div is ion  Duty O f f i c e r  and t o  treat t h e  
animal  o r  animals  as i n s t r u c t e d  by him. 

b.  Animal Resources Div is ion  i s  a l s o  r e spons ib l e  f o r  t h e  c a r e  of 
animals  i nc lud ing  c l e a n l i n e s s  of room and t rea tment  of s i c k  an imals  i n  
Bui ld ing  1412, Room 207, o r  any cold animal  hold ing  a r e a  i n  Bu i ld ing  1412 
a s  i n s t r u c t e d  by D i v i s i o n  N C O I C  o r  Div is ion  Duty O f f i c e r .  The re fo re ,  t h e  
m i l i t a r y  person o r  c i v i l i a n  c a r e t a k e r  on duty  w i l l  i n s u r e  t h a t  t h e  above 
i s  accomplished a s  r e q u i r e d  on weekends. 

10.  EMERGENCY SERVICE. 

a .  The v e t e r i n a r y  o f f i c e r  and t e c h n i c i a n  who perform duty  on a ho l iday  
o r  weekend a r e  r e s p o n s i b l e  f o r  any emergency s e r v i c e  r equ i r ed  d u r i n g  t h e i r  
t o u r  of du ty .  



WEEKEhn AND HOLIDAY DUTY AND EMERGENCY SERVICE SOP 18  March 1977 
/ -. 

b. The v e t e r i n a r y  o f f i c e r  and t e c h n i c i a n  who perform duty on a  weekend 
a r e  a l s o  r e s p o n s i b l e  f o r  provid ing  any emergency c a r e  a f t e r  normal duty hours  
t h e  fo l lowing  week, from 1630 hours  Monday - 0800 hours  Fr iday ,  wi th  t h e  
excep t ion  of h o l i d a y s .  i 

c. I f  t h e  des igna ted  personnel  p l a n  t o  be away from t h e i r  home phone 
dur ing  a t o u r  of du ty ,  they  should coord ina te  t h e i r  whereabouts w i t h  t h e  
S t a f f  Duty NCO. 

LTC, VC 
Chief ,  Animal Resources D iv i s ion  
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20 A p r i l  1979 

I 

BIOASSAY PROGRAM 

1. PURPOSE. To e s t a b l i s h  requi rements  and procedures  f o r  i n t e r n a l  person- , 
n e l  exposure monitor ing except  f o r  r a d i o a c t i v e  iod ine  and t r i t i u m .  Bioassay 
requi rements  when us ing  r a d i o a c t i v e  i o d i n e  a r e  conta ined  i n  SOP 1-9, da ted  
15 November 1978. Bioassay requi rements  f o r  t r i t i u m  w i l l  b e  a s  desc r ibed  
i n  Nuclear Regulatory Commission S t a f f  P o s i t i o n  Paper,  "Bioassay Requi remenu 
f o r  Tri t ium," da t ed  19  October 1977. 

. - - - 
2. REFERENCES. Models, equa t ions ,  assumptions and requi rements  f o r  i n t e r n a l  
dos imet ry  a r e  de r ived  from concepts  found i n  I n t e r n a t i o n a l  Commission on 

- 

Rad io log ica l  P r o t e c t i o n  P u b l i c a t i o n s  2, 6, 9, 10,  10a and 12;  NCRP Report 57 
and MIRD. 

3.  REQUIREMENTS. 

a.  The o b j e c t i v e s  o£ t h e  program a r e  t o :  

(1) I n d i c a t e  whether e n t r y  of r ad ionuc l ides  i n t o  t h e  body h a s  
occurred.  

( 2 )  Determine t h e  organ o r  body burden and e s t i m a t e  r e s u l t a n t  
i n t e r n a l  dose. 

b. Monitoring f o r  i n t e r n a l  d e p o s i t i o n  of r ad ionuc l ides  w i l l  b e  normally 
performed on ly  under t h e  fo l lowing  circumstances:  

(1) When l a b o r a t o r y  surveys  i n d i c a t e  f requent  o r  g r o s s  contamina- 
t i o n .  

- -  
(2) When a i r  sampling i n d i c a t e s  l e v e l s  of a i r b o r n e  contaminat ion  

t h a t  might l e a d  t o  i n t e r n a l  depos i t i on  exceeding 10% of maxi- 
mum pe rmis s ib l e  body (organ) burdens. 

(3)  When o p e r a t i o n s  a r e  performed u t i l i z i n g  l a r g e  q u a n t i t i e s  of 
p a r t i c u l a t e ,  gaseous o r  v o l a t i l e  m a t e r i a l s  i n  unsea led  form. 

(4) When i n t e r n a l  d e p o s i t i o n  of r a d i o a c t i v e  m a t e r i a l  is  known o r  
suspected.  

APPROVED BY THE WRAMC RADIATION CONTROL COMMITTEE O N . 1 1  APRIL 1979 

* Thi s  SOP supersedes  HP MEMO # 2 ,  da ted  14 May 1974 
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4. METHODS. 

a .  One o r  more of t h e  fo l lowing  methods w i l l  b e  used, as a p p r o p r i a t e ,  
f o r  i n t e r n a l  exposure monitor ing : 

(1) Est imation of body burden by a n a l y s i s  of r a d i o a c t i v i t y  i n  
e x c r e t a  and r e l a t i o n  of e x c r e t i o n  r a t e  t o  body burden through 
b i o l o g i c a l  models. 

(2) Es t imat ion  of body burden by whole body count ing  and p u l s e  
he igh t  a n a l y s i s .  

- - -  - .  

(3) Est imat ion  of body burden from survey  d a t a  which pe rmi t  - . .  
. . 

e s t i m a t e s  of i n t a k e  of r a d i o a c t i v e  m a t e r i a l  fol lowed by esti- 
mates of body (organ) burden based on b i o l o g i c a l  models. 

(4) Chromosomal Analysis .  

.- 
b. The frequency of measurements depends on t h e  e f f e c t i v e  h a l f - l i f e  

of t h e  m a t e r i a l  i n  ques t ion ,  v a r i a t i o n s  of e x c r e t i o n  r a t e  w i t h  t i m e  and t h e  
r e c e n t  experience of i n d i v i d u a l s  w i t h  r e s p e c t  t o  i n t e r n a l  contaminat ion  
l e v e l s .  

c.  Evaluat ion of i n t e r n a l  dose w i l l  be  made us ing  methods d e s c r i b e d  
i n  ICRP 1 0  and MIRD methods. 

d. Doses w i l l  be  ass igned  and en te red  on i n d i v i d u a l ' s  DD Form 1141 
based upon eva lua t ion .  Doses w i l l  be ass igned  a s  one-time exposures  and 
w i l l  be  t h e  t o t a l  l i f e t i m e  dose  commitment from t h e  exposure. 

5. INVESTIGATIONS AND REPORTS. 

a.  A l l  dose commitments l a r g e r  t han .1110  of t h e  annual  l i m i t  w i l l  be  
i n v e s t i g a t e d  by t h e  Heal th  Phys ics  O f f i c e r  and w i l l  be  submit ted t o  t h e  
WRAMC Radia t ion  Control  Committee. 

b. Such r e p o r t s  w i l l  i nc lude  p e r t i n e n t  in format ion  r ega rd ing  t h e  dose 
such a s :  

(1) Analysis  

(2) Time and n a t u r e  of exposure 
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( 3 )  Chemical form of i s o t o p e  

(4) Dosage c a l c u l a t i o n s  

(5) Action taken  o r  recommendations 

ROBERT M. QUILLIN 
LTC, MSC 
Heal th  Phys i c s  O f f i c e r  
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REQUIREMENTS FOR THE USE OF RADIOACTIVE IODINE 
I 

1. PURPOSE. To e s t a b l i s h  t h e  requirements  f o r  u t i l i z i n g  q u a n t i t i e s  of 
Radioact ive Iodine-125 and/or  1 3 1  i n  amounts of 1 .0  m C i  o r  g r e a t e r  w i t h i n  
the  Walter Reed Army Medical Center and t e n a n t  u n i t s  supported by t h e  Health 
Physics  Off ice ,  WRAMC. 

2. METHODS AND PROCEDURES. 

a. A l l  l a b o r a t o r y  f a c i l i t i e s  au tho r i zed  t o  u t i l i z e  r a d i o a c t i v e  i o d i n e  
w i l l  be equipped w i t h  a  s u i t a b l e  survey m e t e r .  These meters  w i l l  be c a l i -  
b ra ted  i n  accordance wi th  c u r r e n t  d i r e c t i v e s  by t h e  Heal th  Physics  I n s t r u -  .- 

ment Ca l ib ra t ion  F a c i l i t y .  The i n d i v i d u a l  u s e r  i s  r e spons ib l e  f o r  conduct ing 
a thorough meter  survey of h i s  work a r e a  and i t s  v i c i n i t y  upon completion of 
any procedure involv ing  r a d i o a c t i v e  iod ine .  

b. A l l  procedures  involv ing  t h e  use  of 1 .0 m C i  o r  more of r a d i o a c t i v e  
iod ine  w i l l  b e  accomplished u t i l i z i n g  an Iod ina t ion  Box, (Model RM-1, 
Radiat ion Physics  Inc. ,  o r  a n  approved equ iva l en t ) .  I n  t h e  case  of t he ra -  
p e u t i c  usage of r a d i o a c t i v e  iod ine ,  t h e  v i a l  w i l l  be vented i n s i d e  t h e  
approved i o d i n a t i o n  box p r i o r  t o  being t r anspor t ed  t o  t h e  p a t i e n t  c a r e  a rea .  
The self-contained charcoa l  impregnated f i l t e r  i n  t h e  Iod ina t ion  Box w i l l  
be changed as d i r e c t e d  by t h e  Heal th Physics  Off icer .  Procurement of  t h e s e  
f i l t e r s  is  t h e  r e s p o n s i b i l i t y  of t h e  i n d i v i d u a l  user .  It is  recommended t h a t  
each use r  maintain a  replacement f i l t e r  a v a i l a b l e  t o  prevent  i n t e r r u p t i o n  of 
h i s  procedures  when replacement i s  requi red .  

c. Procedures involv ing  t h e  use  of r a d i o a c t i v e  iod ine  i n  amounts l e s s  
than 1 .0  m C i ,  w i l l  be accomplished i n  p rope r ly  v e n t i l a t e d  hoods a s  approved 
by t h e  Heal th Physics  Off icer .  

d. I n  view of t h e  ex t ens ive  p repa ra t ion  requirements surrounding t h e  use  
of r a d i o a c t i v e  Iodine-131 involv ing  in -pa t i en t s ,  t h e  Nuclear Medicine C l i n i c  
w i l l  coord ina te  w i t h  t h e - H e a l t h  Physics  Of f i ce  a t  l e a s t  24 hours  i n  advance 
of a  scheduled t reatment .  

3. MONITORING. ~ o n i t o r ' i n ~  w i l l  be accomplished a s  fol lows:  

a.  Breathing Zone. A sample of a i r  i n  t h e  v i c i n i t y  of t h e  u s e r ' s  
moutl~ and nose w i l l  be drawn through a  fou r  (4)  inch  charcoa l  f i l t e r  a t  a 
r a t e  of 1 0  L i t e r s  pe r  Minute (LPM). This  w i l l  be accomplished using a 

* This  SOP supersedes HP SOP 1-9 dated 2 8  February 1978. 
I 

APPROVED BY THE RADIATION CONTROL COMMITTEE 31 OCTOBER 1978, 
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four  (4) inch  charcoa l  f i l t e r  suppl ied  by Heal th Phys ics  and a  vacuum pump , 
or in-house vacuum l i n e .  The sample w i l l  be c o l l e c t e d  f o r  a  per iod  of  t ime 
t h a t  w i l l  encompass t h e  t o t a l  t ime t h a t  t h e  use r  i s  performing procedures  
involving r a d i o a c t i v e  iod ine .  The u s e r  w i l l  provide t h e  fol lowing i n f o r m -  I 

t i o n  f o r  each brea th ing  zone sample: I 
(1) Name of i n d i v i d u a l  doing t h e  work I 
(2) Locat ion of t h e  Hood (Building and Room) I 

I -- 

( 3 )  I so tope  

(4) Amount: of I so tope  i n  s tock  v i a l  

(5) Start-Time and Date 

(6) Stop-Time and Date 

b. Room A i r .  A sample of t h e  a i r  which i s  r e p r e s e n t a t i v e  of t h e  a i r  
i 

with in  t h e  room conta in ing  t h e  iod ina t ion  hood w i l l  be drawn through a  char- 
coa l  f i l t e r  a t  a  r a t e  of i 0  LPM. The sample w i l l  be c o l l e c t e d  con;inuously 
f o r  a  per iod of one week. I f  t h e  vacuum system is inadve r t en t ly  turned  o f f  
o r  no t  o p e r a t i o n a l  dur ing  t h e  c o l l e c t i o n  of a  sample, t h e  ind iv idua l  u s e r  
w i l l  record t h e  t i m e  t h e  system was found t o  be o f f ,  t u r n  t h e  vacuum system 
on, record t h e  t ime t h e  vacuum system was turned  on, and r e p o r t  t h e  occur- 
rence and d a t a  t o  Heal th Physics.  

c. Environment. A sample of t h e  a i r  being discharged t o  t h e  environ-  
ment w i l l  be  c o l l e c t e d  a t  a  po in t  downstream from t h e  l a s t  charcoa l  impreg- 
nated f i l t r a t i o n  device  i n  t h e  v e n t i l a t i o n  system. This  sample w i l l  be 
co l l ec t ed  cont inuously f o r  a  per iod of one month. 

4. EQUIPMENT. The fol lowing equipment w i l l  be  u t i l i z e d  i n  t h e  c o l l e c t i o n  
of samples: 

a. Vacuum System. A vacuum pump o r  an in-house vacuum l i n e  capable ' 

of maintaining a  f l o w - r a t e  of 1 0  LPM is  acceptable .  I n  a l l  ca ses  where an 
in-house vacuum l i n e  i s  u t i l i z e d ,  an a d d i t i o n a l  charcoa l  impregnated f i l t e r  
w i l l  be i n s t a l l e d  between t h e  vacuum source and t h e  f i l t e r  used f o r  t h e  sam- 
p l e  c o l l e c t i o n .  

b. ~ i l t e r s  f o r  Sample Col lec t ion .  

(1) Type of F i l t e r s :  A four  (4) inch  charcoa l  f i l t e r  suppl ied  by Health 
Physics w i l l  be u t i l i z e d  f o r  t h e  c o l l e c t i o n  of samples. 
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(2)  R e s p o n s i b i l i t i e s :  

( a )  B r e a t h i n g  Zone Samples - The i n d  i v i d u a l  ,user i s  r e s p o n s i b l e  f o r  
o b t a i n i n g  t h e  a p p r o p r i a t e  f i l t e r s  f rom t h e  H e a l t h  P h y s i c s  Office, c o l l e c t -  
i n g  tlic snnlple, and c a u s i n g  i t  t o  btx d c l  lvcrcd t o  t i le  R i d i o c ~ c t i v e  A n a l y s i s  
Labora to ry  (RAL), H e a l t h  P h y s i c s  O f f i c e .  The samples  w i l l  be  s e c u r e d  i n  a 
s u i t a b l e  c o n t a i n e r  t o  p r e v e n t  p o s s i b l e  c o n t a m i n a t i o n .  

(b) Room A i r  Samples - The R e a c t o r  and Survey  Branch (R&S ~r), Heal th  
P h y s i c s  O f f i c e  w i l l  be  r e s p o n s i b l e  f o r  i n s t a l l a t i o n  and changing t h e s e  
f i l t e r s  and  fo rward ing  them t o  t h e  RAL f o r  p r o c e s s i n g .  - 

(c)  Environmental  Samples - The U S  Br ,  H e a l t h  P h y s i c s  O f f i c e  w i l l  b e  
r e s p o n s i b l e  f o r  i n s t a l l i n g  and c h a n g i n g  t h e s e  f i l t e r s  and fo rward ing  them 
t o  t h e  RAL f o r  p r o c e s s i n g .  

(d) The i n d i v i d u a l  u s e r  i s  r e s p o n s i b l e  f o r  p e r i o d i c  moni to r ing  o f  - 

t h e  f l o w  rate m e t e r s  i n  a l l  samples  c o l l e c t e d  f o r  h i s  usage  area and  a s s u r i n g  
t h a t  a f l o w  r a t e  o f  1 0  LPM i s  m a i n t a i n e d .  

- - 

c. I o d i n a t i o n  Box and F i l t e r s .  The procurement  o f  t h e  i o d i n a t i o n  box 
and f i l t e r s  are t h e  r e s p o n s i b i l i t y  o f  t h e  i n d i v i d u a l  depar tments  and u s e r s .  
It is  recommended t h a t  e a c h  u s e r  m a i n t a i n  a s u p p l y  o f  replacement  f i l t e r s  
t o  p r e v e n t  i n t e r r u p t i o n  o f  h i s  p r o c e d u r e s  when rep lacement  i s  r e q u i r e d  by 
H e a l t h  P h y s i c s .  

5. B I O A ~ S A Y  
ACTIVITY LEVELS ABOVE WHICH BIOASSAY FOR 1-125 OR 1-131 IS NECESSARY 

A c t i v i t y  HandIcd at 4n) 
Onc Time in Cnszaled 
Form 5 I ~ h i n g  B i u a s u ~  

I h'aessary'  

Volat ilc B o u n d  t o  , 
or s o n  v o l ~ l i i -  

Types o f  Operat ion Dispersible' Agent' 

Processes in open room or bench. with possible escape of iodine 0. I mCi 1 ~ C I  
from process vessels 

Processes with possible escape of iodine carried out within a 1 mCi 10 mct  
fums hood of adequate dcsign, face velocity, and pcrfam~znse 
re1i;lbiiity 

Procr>scs carried out within gloreboxes. ordinarily clo>ed, but 10 mCi 100 rnCi 
with po\sible release of iodine from procebs and occasion~l ex- 
pu\ure to contaminated box and box leakage 

a Qua. r t~ t ic r  p r cvnc  may bc considcrcd thc amount i n  proccrs by 1 r o r k z r  at onc canc. Quant i t icr  i n  ~ h e  r i g \ ~ - h a n d  co lumn  mar  bc uscd r t c n  i t  CaJ Sc 

&to-n  that ac t~v i r y  i n  proccLs i s  a i va r r  chemically b,unJ and p r < x c r r c d  i n  such a m a l n c r  that 1-125 or 1.131 utll rcmatn i n  n u n r o l ~ * l l c  fo rm an.; d ! I - < - :  

to  con icn t ra t ionr  less lhan 0 .1  pCdms o f  non.olat:lc a ~ c n l  Cap\* lcs (such as geiarin capru!er g t r c n  to  p t t ~ c n r s  for Jiajnt,r:tc tcs:~) may he cl~ns..!=::.: 
to  conlatn thc n d i o i a l i r u  i n  nonfr:: form. a d  blorsrar would not bc  nccc r r r r ?  u ~ : c r s  r crp<u lc  r c r e  ioaalvc~entll o p c ~ c d  ( c  g . drcpy -4  AT: ~3: '-  

On rnc otkcr hand. cena in  cumir~un~i; -hcrc radioa.rlioc i s  o.,mrrllr b.tvn,j kn.,-n to  rclca,c rA;!,o,&;ne the m ~ . r ? l l  1 %  1 0  ;r.*.c*~. a;.,! t 5c  

left ha-4 co lumn may thcn !x a;;l~;ri:c I n  t%\c Iah , r r r .~ r tc r  - . , r t :ng ,,-I? r , t h  1.125 in r22. .713mL0rr r~) r  (R(. \ I  k:rr. the ;.r:!.l!cr i f  [ . I ? $  1:- *:-.' 
r m r i l  I...! i n  l c r r  r o l a l ~ l c  f o r ~ r .  [hut:  b;,,r\say rc;utrc-cntr ma,  be JUI!<:.! f r ~ m  thc ndl j r  h l v l  c.>iu-r.s 
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a .  Routine Bioassay us ing  an  uptake probe system i s  necessary  when an 
I 

I 

i nd iv idua l  handles ,  a t  any one time, unsealed q u a n t i t i e s . o f  r a d i o a c t i v e  . .  . 

iod ine  t h a t  exceeded those  shown i n  t h e  above t a b l e .  

b. A c t i v i t i e s  whose personnel  use  q u a n t i t i e s  g r e a t e r  than  10% of  
those l i s t e d  i n  t h e  above t a b l e  must supply t h e  Heal th Physics  O f f i c e  w i th  
the  fol lowing information : 

(1)  N a m e  of i n d i v i d u a l  
I 

(2) Ind iv idua l ' s  u n i t  o r  o f f i c e  
-- 

(3) I so tope  used and chemical form 

( 4 )  Quanti ty  and s p e c i f i c  a c t i v i t y  of i so tope  

This  information w i l l  be eva lua ted  by t h e  Heal th Phys ics  Off ice  t o  determine 
i f  bioassay i s  necessary.  

- - 

c. A l l  b ioassay r e s u l t s  w i l l  be maintained on Form DD 1141 as r equ i r ed  
I 

i n  AR 40-14. 

6. THYROID BLOCKING AGENTS. Agents t h a t  b lock  t h e  accumulation of radio-  
iod ine  by t h e  thy ro id  gland may be permi t ted  f o r  those  a t  r i s k  t o  t h e  v o l a t i -  
za t ion  of high s p e c i f i c  a c t i v i t y  r ad io iod ine  used i n  r ad io iod ina t ion  - 

procedures subsequent t o  a thyro id  eva lua t ion  and recommendation by t h e  con- 
s u l t i n g  phys ic ian  i n  t h e  thy ro id  c l i n i c  t h a t  such an agent should be  adminis- 
te red .  

a.  The superv isor  of any m i l i t a r y  o r  c i v i l i a n  r a d i a t i o n  workers per- 
forming r ad io iod ina t ion  experiments w i l l  advise  t h e  r a d i a t i o n  workers of t h e  
s tandard s a f e t y  procedures  and monitoring requi red  by paragraphs 2 and 3 .  
In  a d d i t i o n ,  t h e  r a d i a t i o n  worker w i l l  be advised of t h e  p o s s i b i l i t y  of us ing  
a thy ro id  blocking agent  p r i o r  t o  t h e  experiment. I n  t h e  event  t h a t  t h e  
r a d i a t i o n  worker ag rees  t o  use t h i s  a d d i t i o n a l  precaut ion ,  t h e  supe rv i so r  w i l l  
send m i l i t a r y  r a d i a t i o n  workers t o  AS0 and c i v i l i a n  r a d i a t i o n  workers t o  the  
Occupational Heal th Nurse wi th  a reques t  t h a t  a medical consu l t a t i on  be 
arranged a t  t h e  Nuclear Medicine Thyroid c l i n i c  f o r  a medical eva lua t ion  of 

' 

the worker 's thyro id  r e l a t i v e  t o  t h e  use of a blocking agent.  

b. The r e s p o n s i b i l i t i e s  w i th  regard t o  recommended usage of a t h y r o i d  
blocking agent  a r e  a s  fol lows:  

(1) Supervisor:  

,' (a )  Advise r a d i a t i o n  workers of s a f e  procedures,  monitor ing 

requirements and bioassay requirements  in us ing  r a d i o a c t i v e  
iod ine  ( s e c t  2 and 3) .  
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( b )  Advise r a d i a t i o n  workers of p o t e n t i a l  use of  a  t hy ro id  block- 
i n g  agent  a t  t h e  t ime of a  r ad io iod ina t ion  experiment. 

(c)  Complete a  Sick Ca l l  S l i p  r eques t ing  a  consu l t a t i on  a t  the  
Thyroid C l i n i c  f o r  t hy ro id  eva lua t ion  wi th  r e s p e c t  t o  t h e  use 
of  a  t hy ro id  blocking agen t  p r i o r  t o  r ad io iod ina t ion  exper- 
ments. Act ive  Duty M i l i t a r y  must p re sen t  Sick C a l l  S l i p  t o  
ASO. C i v i l i a n s  must p r e s e n t  S ick  C a l l  S l i p  t o  Occupational 
Heal th Nurse. 

(2) AS0 o r  Occupational Heal th Nurse: 

Arrange f o r  a  c o n s u l t a t i o n  a t  t h e  Thyroid C l in i c .  

(3) Nuclear Medicine Thyroid C l i n i c  : 

(a )  Determine t h e  medical a d v i s a b i l i t y  of t h e  r a d i a t i o n  worker .- 

using a  t hy ro id  blocking agent  and advise  t h e  r a d i a t i o n  worker 
a s  t o  t h e  advisabi l i ty /nonadvisab ' i l i ty  of i ts  use  p r i o r  t o  a  
r ad io iod ina t ion  experiment.  -- - 

(b) Annotate c o n s u l t a t i o n  form with:  

1. Medical eva lua t ion  of t hy ro id  condi t ion .  - 
2. Recommendations regard ing  use of a  t hy ro id  b locking  agent  - - 

t o  i nc lude  dose and t i m e  t o  be taken wi th  r e s p e c t  t o  a 
r ad io iod ina t ion  experiment.  

3. Statement i n d i c a t i n g  t h a t  r a d i a t i o n  worker has  been - 
advised of t h e  hazards  of r a d i o a c t i v e  iod ine ,  t h e  n e c e s s i t y  
f o r  b ioassay  and t h e  advisability/nonadvisability of  us ing  
a  t hy ro id  blocking agent .  

(c )  Supply r a d i a t i o n  worker w i th  a  p r e s c r i p t i o n  ( i f  a p p l i c a b l e )  
t o  o b t a i n  a  t hy ro id  blocking agent  a t  WRAMC Pharmacy. 
( C i v i l i a n s  must o b t a i n  concurrence from t h e  Occupational 
Heal th C l i n i c  i n  o rde r  t o  have t h e  p r e s c r i p t i o n  f i l l e d  a t  
t he  WRAMC pharmacy). 

(d) Not i fy  Heal th Physics  Of f i ce  i n  w r i t i n g  of those  personnel  
who have been reviewed regard ing  the  u s ~ o f  a thy ro id  b locking  
agent t o  be used i n  conjunct ion wi th  r ad io iod ina t ion  expe r i -  
ments and t h e  recommendations regard ing  t h e  use of a thy ro id  
blocking agent  . 
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(4 )  Heal th Physics: 

(a) Maintain a  l i s t i n g  of a l l  r a d i a t i o n  workers who have been 
evaluated i n  t h e  Thyroid C l i n i c  and recommendation f o r  each 
worker regard ing  t h e  use  of a  thyro id  blocking agent .  

(b) Notify t h e  r a d i a t i o n  worker 's superv isor  regard ing  the  
eva lua t ion  and recommendations of t h e  Thyroid C l i n i c ' s  phy- 
s i c i a n .  - 

7. OTHER PROCEDURES. Any o t h e r  procedures  involv ing  t h e  use  of r a d i o a c t i v e  
iod ine ,  not  s p e c i f i c a l l y  covered by t h e  above w i l l  be coordinated w i t h  t h e  
Heal th Physics  Off ice.  

f---', 

ROBERT M. QUILLIN - 

LTC, MSC 
Heal th Physics  Of f i ce r  

I 
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PERSONNEL DOSIMETRY SERVICE 

1. REFERENCES : 

a .  AR 40-14, "Control and Recording Procedures f o r  Occupat ional  
Exposures t o  Ion iz ing  Radia t ion .  " 

b. 1 0  CFR 20, "Standards f o r  P r o t e c t i o n  Against ~ a d i a t i o n . "  

c .  Heal th  Phys i c s  SOP 1-3, " ~ i o a s ' s a y  Program." 

2. PERSONNEL DOSIMETRY ASSIGNMENT LEVELS. 

An a p p r o p r i a t e  personnel  monitor ing device  o r  dev ices  w i l l  be a s s igned  
t o  each  i n d i v i d u a l  as requ i r ed  by r e f e r e n c e s  la .  and l b .  above. I n  addi-  
t i o n ,  o t h e r  pe r sonne l  monitor ing techniques  (e.g. b ioassay)  w i l l  b e  u t i -  
l i z e d  t o  e v a l u a t e  pe r sonne l  dos imet ry  a s  deemed necessary  by t h e  Hea l th  
Phys ics  Of f i ce r .  Personnel  moni tor ing  dev ices  w i l l  u s u a l l y  be  a s s igned  when 
i n d i v i d u a l s  a r e  l i k e l y  t o  r e c e i v e  i n  excess  of t h e  fo l lowing  l e v e l s  i n  a 
t h r e e  (3)  month pe r iod :  

Whole Body, -head and t runk ,  a c t i v e  
blood forming organs ,  gonads o r  l e n s  
of eye 

- ~ k i n . o f  t h e  whole body (o the r  t han  
hands and forearms)  cornea of t h e  eye, 
and bone 

Hands and wrist, o r  f e e t  and a n k l e s  

Forearms 

Thyroid, o t h e r  organs,  t i s s u e s  and 
organ systems 

125 m i l l i r e m s  

750 m i l l i r e m s  

1875 m i l l i r e m s  

1000 m i l l i r e m s  

500 m i l l i r e m s  

a. Any i n d i v i d u a l  working wi th  i o n i z i n g  r a d i a t i o n  o r . i n  an area where 
i o n i z i n g  r a d i a t i o n  i s  be ing  u t i l i z e d  who f e e l s  t h a t  helshe 'may r e c e i v e  an 

APPROVED BY THE WRAMC RADIATION CONTROL COMMITTEE ON 11 APRIL 1979 
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accumulated dose  e q u i v a l e n t  i n  excess  of t he . above  v a l u e s  may make app l i -  
c a t i o n  f o r  personnel  dos imet ry  s e r v i c e  from t h e  Hea l th  Phys ics  Off ice ,  
WRAMC, u t i l i z i n g  WRAMC Form 1119. Supervisors  w i l l  review t h e s e  forms and 
make a p p r o p r i a t e  comments thereon .  

b. Supe rv i so r s .o f  i n d i v i d u a l s  who a r e  l i k e l y  t o  r e c e i v e  occupat iona l  
r a d i a t i o n  doses  i n  exces s  of t h e  above va lues  must r e q u i r e  such i n d i v i d u a l s  
t o  submit an a p p l i c a t i o n  f o r  Personnel  Dosimetry Serv ice  (WRAMC Form 1119) 
t o  t h e  Hea l th  Phys i c s  O f f i c e ,  WRAMC, p r i o r  t o  assignment t o  t h a t  work. 

c .  The procedure and r e s p o n s i b i l i t i e s  f o r  p roces s ing  t h e  a p p l i c a t i o n  
a r e  as fo l lows:  

(1) I n d i v i d u a l  Appl ica t ion  f o r  Personnel  Dosimetry Se rv i ce  

.The a p p l i c a n t  h a s  t h e  r e s p o n s i b i l i t y  t o  fu rn i sh :  

(a) I n d i v i d u a l  d a t a  

(b) Previous  occupat iona l  exposure h i s t o r y  

(2) Statement  of Work ~ o n d i t i o n s / ~ n v i r o n m e n t  by Superv isor  

The s u p e r v i s o r  h a s  t h e  r e s p o n s i b i l i t y  t o  f u r n i s h :  

(a) A s ta tement  of types  of exposures  i n  worker 's environ-  
ment, (e.g. ,  x-ray, neutron,  i so tope ) .  

(b) , A  s ta tement  t h a t  t h e  a p p l i c a n t  h a s  been o r i e n t e d  in 
r a d i a t i o n  s a f e t y  procedures  r e l e v a n t  t o  h i s l h e r  p o s i t i o n .  

(3) .Eva lua t ion  of Appl ica t ion  t o  Determine Need f o r  Personnel  
Dosimetry Monitoring 

The Hea l th  Phys ics  Of f i ce  has  t h e  r e s p o n s i b i l i t y  t o :  

(a) Review t h e  i n d i v i d u a l ' s  work a r e a s  and sources  of ion iz-  
i n g  r a d i a t i o n  i n  t h a t  environment. 

(b) Es t ima te  t h e  monthly dose as a r e s u l t  of such d u t i e s .  

(c) Recommend t h e  t y p e , o f  monitor ing device ,  i f  any, t h a t  i s  
a p p r o p r i a t e  t o  monitor occupat iona l  r a d i a t i o n  exposure 
t o  i n d i v i d u a l  and t h e  frequency of monitoring. 
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4. ASSIGNMENT OF PERSONNEL MONITORING DEVICE TO INDIVIDUAL 

a. The Heal th  Phys ics  Of f i ce r  w i l l  a s s u r e  t h a t  personnel  monitor ing 
d e v i c e s  are as s igned  t o  i n d i v i d u a l s  based on an eva lua t ion  by t h e  Heal th  
Phys i c s  Of f i ce  as t o  t h e  t y p e  and q u a n t i t y  of r a d i o a c t i v e  m a t e r i a l s  used 
in t h e  work environment o r  t h e  r a d i a t i o n  sources  t o  which t h e  i n d i v i d u a l  
is  exposed. 

b. I f  i n  t h e  judgment of  t h e  Heal th Phys ics  Of f i ce r ,  workers  have 
t h e  p o t e n t i a l  of r e c e i v i n g  an  accumulated dose equ iva l en t  of r a d i a t i o n  -- 

in e x c e s s  of t h e  v a l u e s  i n  paragraph 2 above, a n  a p p r o p r i a t e  pe r sonne l  
monitor ing device  w i l l  be  ass igned  t o  t h e  worker. Bioassay may a l s o  be  : 
r equ i r ed  when necessary .  Examples of pe r sonne l  monitor ing are a s  fol lows:  

(1)  Personnel  i n  t h e  Diagnost ic  Radiology Serv ice  who r o u t i n e l y  
t a k e  x-rays w i l l  be i s sued  a whole body f i l m  badge. 

(2)  Ward personnel  providing n u r s i n g  s e r v i c e  t o  brachytherapy o r  
i o d i n e  therapy  p a t i e n t s  w i l l  b e  i s sued  a whole body f i l m  badge 
o r  personnel  dosimeter  f o r  t h e  du ra t ion  of t h a t  procedure. 

(3) The radiopharmacist  and o t h e r  personnel . involved  i n  n u c l e a r  
medicine p repa ra t ions  w i l l  be  i s sued  a whole body f i l m  badge 
and a TLD r i n g  badge. 

( 4 )  Researchers  performing r a d i o i o d i n a t i o n s  w i l l  be r equ i r ed  t o  
have t h e i r  t hy ro id  monitored f o r  any uptake of i od ine .  

(5) Each WRAMC f i r e  s t a t i o n  w i l l  be  i s sued  s i x  pocket dosimeters  
t o  be  u t i l i z e d  i n  t h e  event  t h a t  f i r e  department personnel  
respond t o  a f i r e  i n  a r a d i a t i o n  a rea .  

5. DISTRIBUTION AND COLLECTION OF PERSONNEL MONITORING DEVICES 

a. The supe rv i so r  of each major a c t i v i t y  u t i l i z i n g  t h e  Heal th  Phys ics  
Personnel  Dosimetry Serv ice  w i l l  appo in t  a personnel .dos imet ry  coord ina tor .  
The Hea l th  Phys ics  0 f f i c e . w i l l  be n o t i f i e d  promptly of changes i n  personnel  
dosimetry coord ina to r s .  . . 

b. R e s p o n s i b i l i t i e s  of personnel  Dosimetry Coordinator are. .as fo l lows  : 

(1)  ~ s s i s t  incoming personnel  i n  completing Personnel  Dosimetry 
Se rv i ce  Appl ica t ion  (WRAMC Form 1119) and ar range  f o r  a rad i -  
a t i o n  s a f e t y  b r i e f i n g .  

(2) Forwarding of a p p l i c a t i o n s  t o  t h e  Heal th  Phys ics  Of f i ce .  
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(3)  Coordinate  d i s t r i b u t i o n  and c o l l e c t i o n  of personnel  dos imet ry  
dev ices  f o r  personnel  i n  h i s  a c t i v i t y .  

(4)  Coordinate  b ioassay  schedules  f o r  personnel  i n  h i s  a c t i v i t y .  

( 5 )  Not i fy  Hea l th  Phys ics  O f f i c e  of a l l  d e p a r t i n g  personnel  who 
u t i l i z e  t h e  personnel  dos imet ry  se rv i ce .  

MAINTENMCE AND REVIEW OF OCCUPATIONAL EXPOSUm RECORDS (DD FORM 1141) 

The Heal th  Phys ics  O f f i c e  has t h e  r e s p o n s i b i l i t y  t o  a s s u r e  t h a t :  

a. DD Form 1141 w i l l  be  maintained f o r  a l l  personnel  p a r t i c i p a t i n g  i n  
F i lm Badge and/or  Bioassay Service.  

b. Occupat ional  exposure r e c o r d s  w i l l  be reviewed a t  l e a s t  q u a r t e r l y .  

c. Monthly exposure r e c o r d s  w i l l  be  *eviewed and unusual ly  h i g h  ex- 
posures  w i l l  be i n v e s t i g a t e d .  The ALARA dose concept  i s  implemented. 

7. TERMINATION OF PERSONNEL DOSIMETRY SERVICE 

Upon t e rmina t ion  of personnel  dosimetry s e r v i c e  f o r  an  i n d i v i d u a l ,  t h e  
- 

Hea l th  Phys ics  O f f i c e  w i l l  complete t h e  DD Form 1141 and anno ta t e  t h e  WRAMC i 

Form 1119. These forms w i l l  be  maintained i n  accordance wi th  r e f e r e n c e s  
l a .  and l b .  and AR 340-18-6. s w i l l  be fu rn i shed  n o t i f i c a t i o n s  
and r e p o r t s  a s  r equ i r ed  by 1 0  CFR Indim 19. 

ROBERT M. QUILLIN 
LTC, MSC 
Hea l th  Phys i c s  O f f i c e r  



SDPIENFORCEMENT PANEL WORKSHEET 

EA: 02-1 69 
Date of Panel: August 20,2002 
Licensee: Department of the Army - Walter Reed Army Medical Center (WRAMC) 
FacilitylLocation: Washington, D.C. 
License Type: Medical Broadscope 
Docket No,: 030-01 31 7 
License No.: 08-01 738-02 
Inspection Report No: 2002-001 
Last Date of Inspection: July 19,2002 
bate of Exlt Meeting Date: July 19, 2002 (Original) 

Panel Chairm'an (SES Sponsor): F. Costello 
Responsible Branch ChlefJLead Inspector: P. Henderson 
Enforcement Representative: R. Urban, D. Holody 
Other reglonai attendees: 8. Fewell, R. McKinley 
Headquarters attendeea: D. Broaddus, S. Merchant 

1. Brief Summary of Issues/Potentlal Violations: 

During an inspection conducted July 16-1 9, 2002, a DNMS inspector reviewed the 
circumstances surrounding a non-reportable event [i.e., lost material greater than 10 times 
appendix C, but less than 1000 times appendix C, that was retrieved before 30 days - 10 
CFR 20.2201 (a)(l)(ii)] that occurred on April 27, 2001, at Walter Reed Ariny Medical Center 
(WRAMC). Specifically, on April 27, 2001, the licensee's Radiation Protection Officer 
(APO) was notified by the waste site that WRAMC waste had triggered the alarm at a 
Washington, DC waste consolidation site. Upon notification. Health Physics staff were 
dispatched to the waste site and found that folded or crumpled masking tape was the 
source of the radioactivity. It was recovered and taken back to the licensee's facility for 
further identification. The rad~oactive material was initially thought to be llquid iodine-131 
contamination. Health Physics staff attempted to notify the Nucleat Medicine Service, but 
all staff had left for the day. Health Physics staff held the radioactive material over the 
weekend for further decay and analysis the following Monday. On Monday April 30, 2001, 
Nuclear Medicine Service staff informed Health Physics staff that there had been no use of 
iodine-131 during the previous week, however, still believing that the contaminated tape 
was a product of Nuclear Medicine Service, Health Physics staff continued to investigate 
Nuclear Medicine's use and disposition of radioactive material. 

On April 25,2001, the Radiation Oncology Department performed a brachytherapy 
treatment using 25 ribbons, each containing 11 iridium-1 92 (lr-192) seeds with each seed 
containing 0.381 millicuries (mCi) activity. In preparation for this treatment, Radiation 
Oncology received a shipment of 30 ribbons, each containing 13 lr-192 seeds (on April 25, 
2001). In the licensee's source storage room, 25 of the 30 ribbons were customized for 
patient use by immobilizing the end of each of the 25 ribbons with masking tape and 



removing 2 seeds from each ribbon. The 5 extra ribbons and the 25 sub-strands 
(containing 2 seeds each) were not used for patient treatment and were placed into a lead 
pig for storage In the source storage room. The licensee believed that they had removed all 
of the 2 seed sub-strands from the masking tape and placed them in the lead pig In the 
source storage room. On Monday, April 30, 2001, prior to returning the shipment to the 
supplier, an inventoj was performed of all ribbons and sub-strands. The inventory 
determined that one sub-strand of 2 seeds was missing. A search was initiated immediately 
for the missing sub-strand and continued until the next day. On May 1, 2001, Radiation 
Oncology staff called the Health Physics Office and reported that they could not locate 2 Ir- 
192 seeds (total activity 0.762 mCi). 

Upon receipt of the report from Radiation Oncology, Health Physics staff separated the 
masking tape with a remote handling tool and visually identified and confirmed that they had 
recovered the misslng lr-192 seeds. Verification of the source was not made earlier since 
Health Physics staff believed that the masking tape was contaminated with iodine-131, and 
they were still evaluating the decay pattern to identify the isotope. .\ 

The licensee determined that the two seeds: 1) had remained on the masking tape at the 
time of customization of the ribbons for patient treatment; 2) had inadvertently been placed 
in the normal trash in the source room rather than in the lead container; and 3) the normal 
trash was not surveyed before being removed from the source storage room. 

Health Physics staff estimated the extremity dose to the medical physicist who may have 
placed the lr-192 seeds in the trash to be less than 4 millrem to the extremity. Health 
Physics staff further inquired of housekeeping staff who may have picked up the waste and 
reviewed their procedure for handling waste. Once normal waste is at the compacter, it is 
handled mechanically. The licensee's review indicated that the maximum possible dose 
received by a housekeeping worker was 1 millirem. The licensee also reviewed the monthly 
exposure reports for the Health Physics staff who handled the masking tape upon return 
from the waste consoiidation site and noted that the monthly extremity dose and whole body 
dose of 178 millirem and 0 millirem, respectively, were typical monthly exposures. , 

At the time of the event, the RPO discussed this event with a Region I staff and determined 
that this event was not reportable. 

I- 2, Purpose of Panel: 



6. ApplicaPlon of Enforcement Policy 

a. %nforcernent/Pedorrnanee History: 

2000-001 Clear Inspection 
1999-001 Clear Inspection 

b. Is Credit Warranted for Identification? Explain: No, the violatlon was self-identified 
through an event. 

c. la Credit Warranted for Corrective Actions? Explain: 

Yes, the licensee revised theit written procedures and retrained responsible staff on the 
following corrective actions: 
* Sub-strands and unused ribbons shall be recounted, identified and correlated 

with the initial shipment and the patient load for confirmati~n before the patient 
load is transported for patient implantation. . Immediate notification of Health Physics Office of any source discrepancy for 
appropriate guidance and recovery. . Survey of all accessory materials used in preparation of the patient load in a low 
background area prior to disposal. 

* Initiate use of a new rectangular lead shield where seeds will be visibly 
recounted once they are placed in the shield. 

* Upon recovery of any radioactive trash, Health Physics will carefully search and 
pull apari to determine source of radioactivity. 

L Early notification of all principal investigators to determine genesis of radiation 
source, should recovery occur prior to Health Physics Office notification of loss. 

7. Is actlon belng considered against individuals? No 

8. Non-Routine IssuedAdditlonal lntormationiRelevant PrecedenVLessons Learned: 

A Clear Form 591X was issued in error to the licensee on July 19, 2002.r 
T 

- 

k+ 5- 

Note that this everit was not required to be reported per 10 20.2201 (a)@) 
because 'the source was recovered before 30 days.r 

GLK 5 
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U.S. NUCLEAR REGULATORY COMMISSION

TELEPHONE CONVERSATION RECORD

Conversation Date:  01/10/05

Time: 8:30am

Mail Control No.:  License No.: Docket No.:

135964 08-01738-02 03001317

Licensee/Applicant Participant(s): Organization: Telephone No.:

Department of the Army Walter Reed Army
Medical Center

202-356-0060

Person(s) Calling: Lt. Col. Mercier

Subject: HSA and FSS Reports to release Building T-2 for 

Summary:  

The licensee inquired about the status of NRC’s review of the Historical Site
Assessment (HSA) and the (Final Status Survey) FSS reports.  I informed the
licensee that the reports, including the survey data were under review.  I also
informed the licensee that the NRC will prepare an Environmental Assessment (EA)
and a Federal Register Notice (FRN) to support authorization for release of the
facility (Building T-2) for unrestricted use.

In a follow up phone call to the licensee on 01/26/05, the NRC stated that the review
of the HSA and FSS reports was complete and requested the licensee to provide
additional information that was required to complete the EA and FRN.  The licensee
provided the information promptly over the phone.

Action Required/Taken:  Action Taken: Completed review of HSA and FSS reports, 
prepared EA and FRN.

Prepared By: L. Kauffman Date: 01/26/05
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NUCLEAR REGULATORY COMMISSION
DOCKET NO. 030-01317

February 15, 2005

Environmental Assessment Related to an Amendment of
 U.S. Nuclear Regulatory Commission Materials License No. 08-01738-02,
Issued to The Department of the Army, Walter Reed Army Medical Center

The U.S. Nuclear Regulatory Commission (NRC) is considering amending Materials License
Number 08-01738-02 and authorizing the release of the licensee’s facilities in Building T-2 of the
Walter Reed Army Medical Center (WRAMC) in Washington, DC, for unrestricted use and has
prepared an Environmental Assessment (EA) in support of this action. 

SUMMARY: The NRC reviewed the results of the decommissioning of the WRAMC Building T-2
facility in Washington, D.C.  WRAMC was authorized by U.S. Atomic Energy Commission
(AEC), on February 18, 1959 to use radioactive materials for medical research, diagnosis, and
therapy purposes at the site.  In October, 2003, WRAMC ceased operations with licensed
materials in Building T-2, and requested that the NRC release the facility for unrestricted use. 
Final decommissioning activities were performed under License 08-01738-02.  Therefore, this
license action is for Building T-2 in its entirety.

WRAMC has conducted surveys of the facility and determined that the facility meets the license
termination criteria in 10 CFR Part 20, Subpart E.  The NRC staff has evaluated the WRAMC 
request and the results of the surveys, and has developed an EA in accordance with the
requirements of 10 CFR Part 51.  The NRC has determined that a Finding of No Significant
Impact (FONSI) is appropriate for the proposed action.

Introduction

WRAMC requested release for unrestricted use of the building T-2 at 6900 Georgia Avenue NW,
Washington, DC, authorized for use of radioactive materials under NRC License No. 08-01738-02. 
The building is 50,000 square feet of general office and medical treatment space located in a
mixed residential/commercial area.

License No. 08-01738-02 was issued on February 18, 1959, and amended periodically since that
time.  NRC-licensed activities performed at the Washington, DC site were limited to medical
research.  No outdoor areas were affected by the use of licensed materials.

Licensed activities in Building T-2 ceased completely on October 31, 2003, and the licensee
requested release of the facility for unrestricted use.  Based on the licensee’s historical knowledge
of the site and the conditions of the facility, the licensee determined that only routine
decontamination activities, in accordance with licensee radiation safety procedures, were required. 
A decommissioning plan was not required to be submitted to the NRC.  The licensee surveyed the
facility, decontaminated or remediated areas as needed, and provided documentation that the
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facility meets the license termination criteria specified in 10 CFR Part 20, Subpart E and does not
require additional decommissioning activities to be performed.  The licensee demonstrated this
using the screening criteria for radioactive materials described in 65 FR 37186.

The Proposed Action

The proposed action is to amend Materials License No. 08-01738-02 and to release Building T-2
of the WRAMC at 6900 Georgia Avenue, NW, Washington, DC for unrestricted use.  By letter
dated October 29, 2004, WRAMC stated that no further actions are required to remediate the
facility and provided survey results which demonstrate that the Building T-2, Washington, DC
facility is in compliance with the radiological criteria for license termination in 10 CFR Part 20,
Subpart E, “Radiological Criteria for License Termination.”

Purpose and Need for the Proposed Action

The purpose of the proposed action is to amend NRC Materials License No. 08-01738-02, to
release Building T-2 for unrestricted use.  The licensee has requested this action to reduce their
regulatory burden because they no longer intend to conduct licensed activities at this location.  
NRC is fulfilling its responsibilities under the Atomic Energy Act to make a timely decision on a
proposed license amendment for release of facilities for unrestricted use that ensures protection
of public health and safety and the environment.

Environmental Impacts of the Proposed Action

The affected environment was described in the Introduction.  The licensee has completed all
remediation of Building T-2.  The NRC staff has reviewed the surveys performed by WRAMC
which the licensee provided to demonstrate compliance with 10 CFR 20.1402, “Radiolgocical
Criteria for Unrestricted Use.”  Based on its review, the staff has determined that the affected
environment and environmental impacts associated with the release for unrestricted use of the
WRAMC facilities are bounded by the impacts evaluated by the “Generic Environmental Impact
Statement in Support of Rulemaking on Radiological Criteria for License Termination of NRC-
Licensed Nuclear Facilities” (NUREG-1496).  No outdoor areas were affected by the use of
licensed materials and no non-radiological or cumulative impacts were identified.

Environmental Impacts of the Alternatives to the Proposed Action

Since the facility at the WRAMC site has already been surveyed and found acceptable for
release for unrestricted use, the only alternative to the proposed action of amendment of the
license and release of Building T-2 of the Washington, DC site for unrestricted use is no action. 
The no action alternative would result in no change to current conditions at the facility and the
environmental impacts of this alternative do not differ from the impacts of the propsed action. 
However, maintaining Building T-2 under a license would impose an unnecessary regulatory
burden and would restrict potential benefits from future uses of the site.
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Agencies and Persons Consulted

The NRC staff has determined that the proposed action will not affect listed species or critical
habitat.  Therefore, no further consultation is required under Section 7 of the Endangered
Species Act.  Likewise, the NRC staff have determined that the proposed action is not the type
of activity that has the potential to cause effects on historic properties.  Therefore, no further
consultation is required under Section 106 of the National Historic Preservation Act.

NRC provided a draft of its Environmental Assessment to the District of Columbia for review.  On
February 2, 2005, the District of Columbia responded by letter and agreed with the conclusions
of the EA.

Conclusions

The NRC staff has concluded that the proposed action complies with 10 CFR Part 20, Subpart
E.  Based on its review, the staff has determined that the affected environment and the
environmental impacts associated with the release for unrestricted use of Building T-2 are
bounded by the impacts evaluated in the “Generic Environmental Impact Statement in Support
of Rulemaking on Radiological Criteria for License Termination of NRC-Licensed Nuclear
Facilities” (NUREG-1496).  Additionally, no non-radiological or cumulative impacts were
identified.  On the basis of the EA, NRC has concluded that there are no significant
environmental impacts and the license amendment does not warrant the preparation of an
Environmental Impact Statement.  Accordingly, it has been determined that a Finding of No
Significant Impact is appropriate.

List of Preparers

Laurie Kauffman, Health Physicist, Division of Nuclear Materials Safety, Region I

List of References

1. NRC License No. 08-01738-02 inspection and licensing records.

2. Amendment Request for WRAMC Building T-2, 6900 Georgia Avenue NW, Washington,
DC 20307-5000, dated October 29, 2004.  [ADAMS Accession No. ML043220447].

3. Historical Site Assessment for WRAMC Building T-2, 6900 Georgia Avenue NW,
Washington, DC 20307-5000, dated May, 7 2004.  [ADAMS Accession No.
ML043220460].

4. Final Status Survey for WRAMC Building T-2, 6900 Georgia Avenue NW, Washington,
DC 20307-5000, dated October 14, 2004.  [ADAMS Accession No. ML043220467].

5. Federal Register Notice, Volume 65, No. 114, page 37186, dated Tuesday, June 13,
2000, “Use of Screening Values to Demonstrate Compliance With The Federal Rule on
Radiological Criteria for License Termination.”
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6. Title 10 Code of Federal Regulations, Part 20, Subpart E, “Radiological Criteria for
License Termination.”

7. Title 10, Code of Federal Regulations, Part 51, “Environmental Protection Regulations for
Domestic Licensing and Related Regulatory Functions.”

8. NUREG-1496, “Generic Environmental Impact Statement in Support of Rulemaking on
Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities.”

The application for the license amendment and supporting documentation are available for
inspection  at NRC’s Public Electronic Reading Room at
http://www.nrc.gov/reading-rm/adams.html.  Any questions with respect to this action should be
referred to Laurie Kauffman, Decommissioning Branch, Division of Nuclear Materials Safety,
Region I, 475 Allendale Road, King of Prussia, Pennsylvania 19406, telephone (610) 337-5323,
fax (610) 337-5269.

Dated at King of Prussia, Pennsylvania this 15th day of February, 2005

FOR THE NUCLEAR REGULATORY COMMISSION

/RA/

Ronald R. Bellamy, Chief
Decommissioning Branch
Division of Nuclear Materials Safety 
Region I
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[7590-01-P]

NUCLEAR REGULATORY COMMISSION

DOCKET NO. 03001317

NOTICE OF AVAILABILITY OF ENVIRONMENTAL ASSESSMENT AND FINDING OF NO

SIGNIFICANT IMPACT FOR LICENSE AMENDMENT FOR 

DEPARTMENT OF THE ARMY, WALTER REED ARMY MEDICAL CENTER

WASHINGTON, DC

AGENCY:  Nuclear Regulatory Commission.

ACTION:  Notice of Availability of Environmental Assessment and Finding of No Significant

Impact.

FOR FURTHER INFORMATION CONTACT:   Laurie Kauffman, Decommissioning Branch,

Division of Nuclear Materials Safety, Region I, 475 Allendale Road, King of Prussia,

Pennsylvania, 19406, telephone (610) 337-5323, fax (610) 337-5269; or by email:

LAP@NRC.GOV .   

SUPPLEMENTARY INFORMATION:

I. Introduction

The Nuclear Regulatory Commission (NRC) is considering the issuance of a license

amendment to Department of the Army, Walter Reed Army Medical Center (WRAMC) for

Materials License No. 08-01738-02, to authorize release of Building T-2 of the Washington, DC

site for unrestricted use.  NRC has prepared an Environmental Assessment (EA) in support of

this action in accordance with the requirements of 10 CFR Part 51.  Based on the EA, the NRC

has concluded that a Finding of No Significant Impact (FONSI) is appropriate.  The amendment

will be issued following the publication of this Notice.



II. EA Summary

The purpose of the action is to authorize the release of the licensee’s Building T-2 of the

Washington, DC facility for unrestricted use.  WRAMC was authorized by the U.S. Atomic

Energy Commission (AEC) on February 18, 1959 to use radioactive materials for medical

research, diagnosis, and therapy purposes at the site.  On October 29, 2004, WRAMC 

requested that the NRC release the facility for unrestricted use.  WRAMC has conducted

surveys of the facility and provided information to the NRC to demonstrate that the site meets

the license termination criteria in 10 CFR Part 20, Subpart E, for unrestricted use.

The NRC staff has prepared an EA in support of the license amendment.  The facility

was remediated and surveyed in support of the license amendment.  The NRC staff has

reviewed the information and final status survey submitted by WRAMC.  Based on its review,

the staff has determined that there are no additional remediation activities necessary to

complete the proposed action.  Therefore, the staff considered the impact of the residual

radioactivity at the facility and concluded that since the residual radioactivity meets the

requirements in 10 CFR Part 20, Subpart E, a Finding of No Significant Impact is appropriate.

III. Finding of No Significant Impact

The staff has prepared the EA (summarized above) in support of the license

amendment to release Building T-2 in its entirety of the WRAMC facility at 6900 Georgia

Avenue, NW, Washington, DC for unrestricted use.  The NRC staff has evaluated WRAMC’s

request and the results of the surveys and has concluded that the completed action complies

with the criteria in 10 CFR Part 20, Subpart E.  The staff has found that the environmental

impacts from the action are bounded by the impacts evaluated by NUREG-1496, Volumes 1-3,

“Generic Environmental Impact Statement in Support of Rulemaking on Radiological Criteria for

License Termination of NRC-Licensed Facilities” (ML042310492, ML042320379, and



ML042330385).  On the basis of the EA, the NRC has concluded that the environmental

impacts from the action are expected to be insignificant and has determined not to prepare an

environmental impact statement for the action.

IV. Further Information

Documents related to this action, including the application for the license amendment

and supporting documentation, are available electronically at the NRC’s Electronic Reading

Room at http://www.nrc.gov/reading-rm/adams.html.  From this site, you can access the NRC’s

Agencywide Document Access and Management System (ADAMS), which provides text and

image files of NRC’s public documents.  The ADAMS accession numbers for the documents

related to this Notice are: Environmental Assessment (ADAMS Accession No. ML050460068);

Amendment Request for WRAMC Building T-2 (ADAMS Accession No. ML043220447); 

Historical Site Assessment for WRAMC Building T-2 (ADAMS Accession No. ML043220460);

and Final Status Survey for WRAMC Building T-2 (ADAMS Accession No. ML043220467). 

Persons who do not have access to ADAMS or who encounter problems in accessing the

documents located in ADAMS, should contact the NRC PDR Reference staff by telephone at

(800) 397-4209 or (301) 415-4737, or by email to pdr@nrc.gov.  

Please note that on October 25, 2004, the NRC terminated public access to ADAMS

and initiated an additional security review of publicly available documents to ensure that

potentially sensitive information is removed from the ADAMS database accessible through the

NRC’s web site.  Interested members of the public may obtain copies of the referenced

documents for review and/or copying by contacting the Public Document Room pending

resumption of public access to ADAMS.  The NRC Public Document Room is located at NRC

Headquarters in Rockville, MD, and can be contacted at (800) 397-4209, (301) 415-4737 or by

email to pdr@nrc.gov . 



Dated at King of Prussia, Pennsylvania this 15th day of February, 2005.

FOR THE NUCLEAR REGULATORY COMMISSION

/RA/

Ronald R. Bellamy, PhD, Chief
Decommissioning Branch
Division of Nuclear Materials Safety
Region I
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U.S. NUCLEAR REGULATORY COMMISSION

TELEPHONE CONVERSATION RECORD

Conversation Date:  March 4, 2005

Time: 1:30pm

Mail Control or Report No.  License No. Docket No.

135047 08-01738-02 03001317

Licensee/Applicant Participant(s): Organization: Telephone No.

Mr. Burton Walter Reed Army
Medical center

202-356-0058

Person(s) Calling: Jim Dwyer

Subject: License Renewal - additional information required

Summary:  

The licensee submitted an entire new renewal package dated January 10, 2005.  I
called LTC Mercier and discovered he is on leave until Tuesday, March 8.  I spoke
with " Mr. Burton" who is the senior civilian employee in the RSO's office.  In the
interest of time, I discussed the deficiencies with Mr. Burton, asked him to relay the
information to LTC Mercier, and told him to have LTC Mercier call me after he had a
chance to consider the issues.  Specifically... (1) I told the licensee we could not
locate information on the Tracerlab Model RA-2A or the 3M Model 606C-CA sources
that would allow us to include them on the license.  Mr. Burton said they would try
to locate and provide the information.  (2)  In several places they request sealed
sources by manufacturer and model number and then add “or similar sources.”  I
told Mr. Burton we had no mechanism for including this language on the license and
would only list those sealed sources that were identified and approved.  (3) I told
Mr. Burton we needed the manufacturer and model number of the Pu-239 and Am-
241 sealed or plated sources.  (4) With regards to Items 5, 7, and 9 of the
submission, I told Mr. Burton that we could not permit the RSO to give interim
approvals to new users and uses, be they medical or non-medical.  I told him we had
programs that used subcommittees to make interim approvals between RSC
meetings and other programs that used electronic mail to get RSC approval
between meetings.  Mr. Burton stated they used RSC subcommittees to advise the
RSO.  I told Mr. Burton this might be acceptable and asked that they describe the
process in their response.  I also told Mr. Burton that we would be able to give the
RSO authority to make changes to existing users/uses.  (5) In Item 6 of the
submission, I told Mr. Burton we only approved of training provided by the vender or
provided by individuals who received their training from the vender.  We did not
approve of training provided by individuals who were trained by non venders.  

Action Required/Taken:  Await response.   

Prepared By: Jim Dwyer Date: 3/4/05



Government of the District of Columbia 
Department of Health 

Environmental Health Administration 
Radiation Protection Division 

 
 
 
 
 
 
 
 
              February 9, 2005 
 
 
 
Ms. Laurie Kauffman, Health Physicist 
U.S.N.R.C., Region 1 
Division of Nuclear Materials Safety 
King of Prussia, PA. 19406-1415 
 
 
 
Dear Ms. Kauffman, 
 
 

I have reviewed the Environmental Assessment (EA) Document related to the 
decommissioning of Building T-2 located at 6200 Georgia Ave., N.W., Washington, D.C. 
on the Walter Reed Army Hospital Campus. Based on the findings presented in this 
document, I agree with the conclusions of the EA. I support the amendment authorizing 
the release of Building T-2 for unrestricted use. If additional information is needed, 
please contact me. 
 
Sincerely, 
 
 
 
Mr. Gregory B. Talley, Program Manager 
District of Columbia Department of Health 
Environmental Health Administration 
Radiation Protection Division 
 
 
______________________________________________________________________________________ 

         51 “N” St., N.E.  Room 6025, Washington, D.C. 20002    (202) 535-2320 
 



From: "Mercier, John R LTC WRAMC-Wash DC"
<John.Mercier@na.amedd.army.mil>
To: "James Dwyer" <JPD1@nrc.gov>
Date: Tue, Mar 29, 2005 10:54 AM
Subject: RE: WRAMC License Renewal

 
Mr. Dwyer:

WRAMC hereby amends our 10Jan2005 license application as discussed in
the attached *.pdf e-file.

My Regards,

LTC John Mercier, Ph.D., PE, DABR
Chief, Health Physics, WRAMC
WRAMC/NARMC RSO
U.S Army RAMT Leader
(202) 356-0060  desk
(202) 309-2911  cell
RAMT Skytel Pager:  800-759-8888  pin# 1575809
john.mercier@us.army.mil

-----Original Message-----
From: James Dwyer [mailto:JPD1@nrc.gov] 
Sent: Monday, March 28, 2005 11:23 AM
To: John.mercier@us.army.mil
Cc: Sandra Gabriel
Subject: renewal

LTC Mercier:

Item #7 Attachment, Subitem #6, states for Human Use Emerging
Technologies....

"The training and experience of authorized users will be evaluated using
the criteria in 10 CFR 35 that most closely matches the new technology,
as well as, complete vendor training specific to the new equipment
and/or procedure or equivalent training provided by an authorized user
previously approved for the new technology."

My point I want to make is that vendor training is acceptable and
training by a previously approved authorized user is acceptable as long
as the previously approved authorized user received his/her training
from the vendor.  Our policy is to not allow training provided by an
authorized user who received his/her training from another authorized
user.

With regards to the issue of interim approval by the RSO, I see this in
Item #7 Attachment, Subitems #5, 7 and 9c.  Please tell me about your
human-use subcommittee and non-human use committee as these may suffice.

I believe we were clear, if not in agreeement, on the other issues.

jim  



CC: "Sandra Gabriel" <SLG2@nrc.gov>, "Burton, David Mr WRAMC-Wash DC"
<David.Burton.1@na.amedd.army.mil>
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From: James Dwyer
To: John.mercier@us.army.mil
Date: Mon, Mar 28, 2005 11:23 AM
Subject: renewal

LTC Mercier:

Item #7 Attachment, Subitem #6, states for Human Use Emerging Technologies...

"The training and experience of authorized users will be evaluated using the criteria in 10 CFR
35 that most closely matches the new technology, as well as, complete vendor training specific
to the new equipment and/or procedure or equivalent training provided by an authorized user
previously approved for the new technology."

My point I want to make is that vendor training is acceptable and training by a previously
approved authorized user is acceptable as long as the previously approved authorized user
received his/her training from the vendor.  Our policy is to not allow training provided by an
authorized user who received his/her training from another authorized user.

With regards to the issue of interim approval by the RSO, I see this in Item #7 Attachment,
Subitems #5, 7 and 9c.  Please tell me about your human-use subcommittee and non-human
use committee as these may suffice.

I believe we were clear, if not in agreeement, on the other issues.

jim  

CC: Sandra Gabriel
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 Expiration Date: None
 Priority: Standard
 Reply Requested: No
 Return Notification: None

 Concealed Subject: No
 Security: Standard



UNITED STATES

   NUCLEAR REGULATORY COMMISSION
    REGION I

475 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

February 8, 2007

Docket No. 03001317 License No. 08-01738-02

Colonel Charles Callahan, MC
Deputy Commander for Clinical Services
Department of the Army
Walter Reed Army Medical Center
6900 Georgia Avenue, NW
Washington, DC 20307-5001

SUBJECT: INSPECTION 03001317/2007001, DEPARTMENT OF THE ARMY

Dear Colonel Callahan:

This letter forwards NRC Form 591, “Safety Inspection,” indicating that no items of non-
compliance were found during the above described inspection of your licensed activities. 
Please retain the form in your files.  No acknowledgment of this letter is required.  However,
should you have any questions, we shall be pleased to discuss them with you.  

Current NRC regulations are included on the NRC’s website at www.nrc.gov; select Nuclear
Materials; Medical, Academic, and Industrial Uses of Nuclear Material; then Toolkit Index
Page.  The current Enforcement Policy is included on the NRC’s website at www.nrc.gov; select
What We Do, Enforcement, then Enforcement Policy.  Or you may obtain these documents
by contacting the Government Printing Office (GPO) toll-free at 1-888-293-6498.  The GPO is
open from 7:00 a.m. to 8:00 p.m. EST, Monday through Friday (except Federal holidays).  

Your cooperation with us is appreciated.

Sincerely,

Original signed by Willie J. Lee

Willie J. Lee
Health Physicist
Medical Branch
Division of Nuclear Materials Safety

Enclosure:
NRC Form 591

cc:
LTC Mark Melanson, Ph.D., Radiation Safety Officer



C. Callahan 2
Department of the Army

DOCUMENT NAME:  C:\FileNet\ML070390213.wpd

SUNSI Review Complete: WLee
After declaring this document “An Official Agency Record” it will  be released to the Public.

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

OFFICE DNMS/RI    N DNMS/RI DNMS/RI

NAME WLee
DATE 2/8/07

OFFICIAL RECORD COPY



 NRC FORM 591M PART 1
 (10-2003)
 10 CFR 2.201

   U.S. NUCLEAR REGULATORY COMMISSION

SAFETY INSPECTION REPORT AND COMPLIANCE INSPECTION

1.  LICENSEE/LOCATION INSPECTED: 2.  NRC/REGIONAL OFFICE
Department of the Army
Walter Reed Army Medical Center
Washington, DC   20307

U.S. Nuclear Regulatory Commission
Region I, 475 Allendale Road
King of Prussia, Pennsylvania 19406-1415

REPORT Nos 2007-001
3.  DOCKET NUMBER(S) 4.  LICENSE NUMBER(S) 5.  DATE(S) OF INSPECTION

030-01317 08-01738-02 January 16-18, 2007
LICENSEE:

The inspection was an examination of the activities conducted under your license as they relate to radiation safety and to compliance with the
Nuclear Regulatory Commission (NRC) rules and regulations and the conditions of your license.  The inspection consisted of selective examinations
of procedures and representative records, interviews with personnel, and observations by the inspector.  The inspection findings are as follows:

x 1.  Based on the inspection findings, no violations  were identified.

 2.  Previous violation(s) closed.

3.  The violation(s), specifically described to you by the inspector as non-cited violations, are not being cited because they were self-
identified, non-repetitive, and corrective action was or is being taken, and the remaining criteria in the NRC Enforcement Policy,
NUREG-1600, to exercise discretion, were satisfied.  

Non-Cited Violation(s) was/were discussed involving the following requirement(s) and Corrective Action(s):

4.  During this inspection certain of your activities, as described below and/or attached, were in violation of NRC requirements and are
being cited. This form is a NOTICE OF VIOLATION, which may be subject to posting in accordance with 10 CFR 19.11.

      

Licensee’s Statement of Corrective Actions for Item 4, above.
I hereby state that, within 30 days, the actions described by me to the inspector will be taken to correct the violations identified.  This statement of
corrective actions is made in accordance with the requirements of 10 CFR 2.201 (corrective steps already taken, corrective steps which will be taken,
date when full compliance will be achieved). I understand that no further written response to NRC will be required, unless specifically requested.

Title Printed Name Signature Date

 LICENSEE’S
REPRESENTATIVE 

 NRC INSPECTOR Willie J. Lee /RA/ 02/08/2007

NRC FORM 591M PART 1 (Rev. by RI 07/06) C:\FileNet\ML070390217.wpd

SUNSI Review Completed By:    / RA /   Willie J. Lee X Public X Non-Sensitive



UNITED STATES

   NUCLEAR REGULATORY COMMISSION
    REGION I

475 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

October 15, 2007

Docket No. 03001317 License No. 08-01738-02
Control No. 138212

Thomas M. Fitzpatrick, MC
Deputy Commander for Clinical Services
Department of the Army
Walter Reed Army Medical Center
6900 Georgia Avenue NW
Washington, DC 20307-5001

SUBJECT: DEPARTMENT OF THE ARMY, REQUEST FOR ADDITIONAL INFORMATION
CONCERNING FINANCIAL ASSURANCE DOCUMENTS, CONTROL NO.
138212

Dear COL Fitzpatrick:

This is in reference to audit finding associated with financial assurance for decommissioning for
Nuclear Regulatory Commission License No. 08-01738-02.  In order to continue our review, we
need the following additional information:

1. There appears to have been no Certification of Financial Assurance submitted with you
Financial Assurance documents.  This document is needed as stated in NUREG-1757
Volume 3.  Please submit a Certification of Financial Assurance, please follow closely
the model on page A-23 of NUREG-1757, Volume 3.

2. Documentation was not included with your Statement of Intent that Major General Kiley
has the authority to request and obtain decommissioning funds from the appropriate
funding body when necessary.  Please enclose the documentation that demonstrates he
may sign the statement of intent.

3. Since it has been greater than three years since you decommissioning funding plan,
please provide an updated cost estimate.  Performing an update at least every three
year is required by 10 CFR 30.35(e).  If the updated estimate is greater than your
current amount in the Statement of Intent then you will need to resubmit your financial
instrument.

Current NRC regulations and guidance are included on the NRC’s website at www.nrc.gov;
select Nuclear Materials; Medical, Academic, and Industrial Uses of Nuclear Material; then
Regulations, Guidance, and Communications.  You may also obtain these documents by
contacting the Government Printing Office (GPO) toll-free at 1-866-512-1800.  The GPO is
open from 7:00 a.m. to 8:00 p.m. EST, Monday through Friday (except Federal holidays).  

We will continue our review upon receipt of this information.  Please reply to my attention at the
Region I Office and refer to Mail Control No. 138212.  If you have any technical questions
regarding this deficiency letter, please call me at (610) 337-5366.



T. Fitzpatrick, MC 2
Department of the Army

Sincerely,

Original signed by Dennis R. Lawyer

Dennis R. Lawyer
Health Physicist
Commercial and R&D Branch
Division of Nuclear Materials Safety

cc:
COL Mark Melanson, Ph.D., Radiation Safety Officer



T. Fitzpatrick, MC 3
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Page 1 Rev. 05/02/06
Document Name:C:\FileNet\ML073610415.wpd

U.S. NUCLEAR REGULATORY COMMISSION

TELEPHONE CONVERSATION RECORD

Date:  12/19/2007

Time: 12:45 PM

Mail Control
or  Report No(s).

138212 License No(s). 08-01738-02 Docket No(s). 03001317

Name of Licensee: Department of the Army
Walter Reed Army Medical Center

Name of Participant(s): COL Thomas M. Fitzpatrick, Radiation Safety Officer
Dennis Lawyer, R1, DNMS

Telephone No. 202-356-0058

Subject:
(NOTE:  This will be used as the 
 Documents Title in ADAMS)

Status of Financial Action

Summary: I left a message asking what was the status of the financial action.  I
received a phone call back on 12/21/07 at 9:00 AM that the Statement of
Intent had been drafted and has been sent for signature to the
Commanding General.

Action Required: Complete remaining financial documents.

Document Availability: X Publicly Available Non-Publicly Available

X Non-Sensitive Non-Sensitive Copyright Sensitive Sensitive Copyright

Immediate Release X Normal Release Delay Release Date

Prepared & SUNSI Review Completed By: Dennis Lawyer / RA / Date: 12/27/2007
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Document Name:C:\FileNet\ML080570670.wpd

U.S. NUCLEAR REGULATORY COMMISSION

TELEPHONE CONVERSATION RECORD

Date:  2/26/2008

Time: 12:45 PM

Mail Control
or  Report No(s).

138212 License No(s). 08-01738-02 Docket No(s). 03001317

Name of Licensee: Department of the Army
Walter Reed Army Medical Center

Name of Participant(s): COL Melanson, Radiation Safety Officer
Dennis Lawyer, R1, DNMS

Telephone No. 202-356-0058

Subject:
(NOTE:  This will be used as the 
 Documents Title in ADAMS)

RAI, Decommissioning Funding Plan

Summary: I asked COL Melanson if he reviewed what we had discussed on the
math error associated with the Decommissioning Funding Plan (DFP). 
He said that they were going to rework the plan and send in the new
plan.

Action Required: They will send in a different DFP.

Document Availability: X Publicly Available Non-Publicly Available

X Non-Sensitive Non-Sensitive Copyright Sensitive Sensitive Copyright

Immediate Release X Normal Release Delay Release Date

Prepared & SUNSI Review Completed By: Dennis Lawyer / RA / Date: 2/26/2008



From: Penny Lanzisera 
Sent: Thursday, May 15, 2008 3:22 PM 
To: mark.melanson@na.amedd.army.mil 
Subject: Amendment Request to add camera source to Walter Reed Army Medical 

Center License, L.N. 08-01738-02 
 
Department of the Army 
Walter Reed Army Medical Center 
L.N. 080-01738-02 
D.N. 030-01317 
Mail No. 142371 
 
Dr. Melanson, to support your request dated May 6, 2008, please provide the following 
additional information: 
 
1) Sealed Source and Device Registry No. for the new camera source.  If this is a registration 
issued within the last couple of months, please submit the entire registration certificate. 
 
2) Disposal records, and confirmation of receipt, to support removal of the eye applicator from 
the license. 
 
You may fax the response to my attention to 610-337-5269.  Please reference Mail Control No. 
142371 in your response. Sincerely, 
 
Penny Lanzisera 
Senior HP 
US NRC, Region 1 

 
E-mail Properties 

Mail Envelope Properties () 
 
Subject:                 Amendment Request to add camera source to Walter Reed Army Medical 
Center License, L.N. 08-01738-02 
Sent Date:        05/15/2008 3:15:10 PM 
Received Date:        05/15/2008 3:21:00 PM 
From:                Penny Lanzisera 
 
Created By:         Penny.Lanzisera@nrc.gov 
 
Recipients: 
        mark.melanson@na.amedd.army.mil (mark.melanson@na.amedd.army.mil) 
                Tracking Status: None 
 
Post Office: 
 
 
Files                Size        Date & Time 



MESSAGE        5076        05/15/2008 
 
Options 
Expiration Date:         
Priority:                        olImportanceNormal 
ReplyRequested:        False 
Return Notification:        False 
 
Sensitivity:         olNormal 
Recipients received:         



From: Penny Lanzisera 
Sent: Tuesday, May 27, 2008 11:05 AM 
To: mark.melanson@na.amedd.army.mil 
Subject: Amendment Request to add and remove sealed sources 
 
Department of the Army 
Walter Reed Army Medical Center 
L.N. 08-01738-02 
D.N. 030-01317 
Mail Control 142371 
 
Dr. Melanson, in order to complete the requested amendment, the following additional 
information is needed: 
 
1) Please clarify the model number and use for the source being requested.  For instance, your 
May 6th letter requested the addition of a Gd-153 patient attenuation source and the fax dated 
May 16th requested a Co-57 flood source.  The model number provided for the Gd-153 source 
does not correspond to a source registered with the NRC.  Additionally, please note that the Co-
57 source may be possessed under 10 CFR 35.65 without amendment to your license. 
 
2)  Please provide a copy of the license for Environmental Management & Controls that 
indicates they are licensed to possess the sealed sources transferred by you.  In addition, the 
manifest shows that 100 millicuries were transferred; however your license documents several 
sources with a 500 millicurie possession limit.  Please clarify which sources were transferred 
and provide supporting documentation, such as inventory records/leak tests. 
 
You may fax the response to my attention to 610-337-5269. Please reference Mail Control No. 
142371 in your response. Sincerely, 
 
Penny Lanzisera 
Senior HP 
US NRC, Region 1 

 
E-mail Properties 

Mail Envelope Properties () 
 
Subject:                 Amendment Request to add and remove sealed sources 
Sent Date:        05/27/2008 10:38:40 AM 
Received Date:        05/27/2008 11:04:00 AM 
From:                Penny Lanzisera 
 
Created By:         Penny.Lanzisera@nrc.gov 
 
Recipients: 
        mark.melanson@na.amedd.army.mil (mark.melanson@na.amedd.army.mil) 
                Tracking Status: None 
 
Post Office: 
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