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U.S. Nacicar Regulatory Comission */ s.!. '
Division of ruel Cycle and !!aterial Safoty '-}' "7,,,

{b " ",Y# f,M .7.t. t n : Rarlioisotope Licensing Branch -

'Washington, DC 20555 g,

Gent lenen : 'g
Amendment of U.S. Nucicar Regulator oh ,1, . i,'*

Materials License Number 45-16359-03 -

The Naval racilities Engineering Ccraand has arranged for the acquisi-
t ion of four therr.oclectric generators (one LCG-25B and three MW-3000) ,

,

f ro a C.mcron Iron Works, Inc. of Houston, Texas.

It c:n 6A of License Nunber 45-16359-03 presently includes a LCG-25A
them.ocicetric generator. The internal structure of the LCG-25B
g.' ncrat or is identical to that of the LCG-25A. 'Ite external structure
of the I.CG-25B is identical to that of the IrG-25A with the following
minor exceptions: '

() Cooling f * ns of the ICC-2SE are nado of cast iron, whereas
thece of the LCG-2SA arc made of aluminu:n; fin designs give
equivalent heat disnip:stion for the two generators.

(b) Labeling on the external surface of the two generators is
different to reficct different model designations.

It m 6C of Lic>mne Number 45-16359-03 presently includes one MW-3000
if'* ne r a t or .

It ir requented t hat License N.aber 45-16359-03 be amanded as follows
for strontium'90:

(a) I,dd : 'Strontitra titanate contained in LCG-25B thermoelectric
generator, 125,000 curies in one generator.
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'b) Change: St.rontium tit.anato contained in M'.i-3000 thermoolect.ric
generator, 25,000 curies in cach generator to read: strontium
titanato contained in 1:11-3000 themoelectric generators,
100,000 curies total, not exceeding 25,000 curies in each
gene rator.

.
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SF.ecial A.,5ir. tant for Nac! car Propams.
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NAVAL F ACILITICS ENGif4E ERING CGP/M AND
' *c|h5P';};
' h" S35 -

,.m st avAtts s neK \i
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L' g , e Alf1 AP.DRIA, VA 22332_;
,

& NNPU/42.3/WJM:Is
3256B

,,6cr 135 5

3 01/x 13;5

U. S. Nuclear 11cgulatory Commission
Office of Materials and Fuel Cycle Facility Licensing
Materials Branch ,

Washington, D. C. 20555

Gentlemen:

We request that attached application for renewal of Byproduct Material License
No.c4615632-03'he considered timely filed. The application does not include
four previously licensed radioisotope power generators (LCG-25B, Millitracs-100A,
Ilipple III, and SNAP 7D) because these generators were transferred to authorized
licersees and are no longer possessed by the Navy.

'Si :crely,
g '-

5.hw,4u.r+5"

G. W. ZIMMt
By.D;:5. tion t/

Copy to:
NAYSUPWTtU, Ft. ileivoir (Code 70 and Code 40)
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This du urrent when approval by the U. S. Nuclear I:e; 'atory Coinniitsion
dercrit, the Naval Facilitier: 1:rr.!ncerin;: Ctemmand's i.. i ad license to receive,
t. tore, l.istall, operate, service, at:d transport radioiro'. pe power generators, d. w
which have been approved for trant:portation and deliver,s to a carrier pursuant
to 0 F1: Ti;le 10, Part 71. The Naval Fnellities Engince ing Command has g.g 'p
heen as.igned the responsibility b3 the Chief of Naval Op.rntions for the NJ
dn olop:..ent and ese of radioisotope power generators fo" the entire Navy, b
therif. . this license applies to all Navy uses. It is an'Oipated that additional .3

-

r.ulini: . tope pw.,er gerierators wlU.be. add. ed to, th. e broad license. by. a.m. e.ndm. en.t. Y.

. ,. ,. ..

Itadioir nupe pow er generators. will be removal froni.th. broad lice.nse by
. . ,

J2.,
.

tra".ricerim. them to o!her authorized lii dnsees. All shhnnents will be made **w a
in cecrmance with appliechic DOT and NRC regulation. . The Naval Facilitics . %q

?!

1:nginecrIn: C'omma'nd will have a nadiological' Safety Cr utdIttec ehich will fevice ; h;
'al$.licali6us for 'ust of the radiolseto:ic' poiver ~genernto): . iThe Rndiologleaf Safety' 5 . N ". f~^

.

C or. miM e: ' all he.respeasibl.e fo'r the ra.diolopical O.f r, revicw of all r.e.
p.v.. i r c.4 i atoi r for the U. F. Nnvy ,ith t':e exception <1 :?aval Ndelcar Fr.'ioisotope''~ @r ~ ,'

-
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1. 1,'Epon?ibilitic s

A. 1:c pmulbility oi the NAVFAC Fpecial Assistar.1 for Nuclear Pro 2 rams j.
J .

1. Responsibility as assigned by OPNAVmST 11310.2 dated 30 August 196G, g*'j.
Arpen 1:s (1), quoted in part as follow:,: g

oru.:~

" Commander. Naval Fac;11 tics 1Mhweri a Command. Provide program |"
an.1 technical coordination for the development and use c.f rac'icisotope power devices. ;

in ti.e development of these deviccs utilize Navy capability to ma:<imum c. stent; h .-

ceaperate With all' DOD activitics[nn'd tahe' 6dvaritage of developments-achieved by the"
-

Atomic Energy Commlicion, its contractors and its commercial licenstes. Coordinate . .
l.ct ronael requircments with the Chief of Naval personrci; and, in training personnel

$grpp
j

for the operation and.mainter,ance of such deylces,. cot ." rale,with th,e Armyjmd Air .. .; .

. l'oree lh util.liing c.stabl.is,h.pd tialnin'g fdellities |,,lssa t.nd, pro.mdigqt.c,El,nstr,uct,loijs . ,7,', ,,,, bh
r i ep irgd 'in caVth.'h N ont asri;r.~ie'd tfrpons,ilillities ic'd dologn!Untithority'assigried,-..

* ' '
,

. . , ,

c

- as p.1 etr:u y for.cffi.'h ut and sa'fe. :opua tlun. When NP.C licchsen are requ.ir.ed. -
.y . .. . ...Q[coc .im::te the acquisliion for the Naval Y.aterial Comnmd (NMC)."

..
. y ,. .

.

2. Assuring nt least annually that facilitics utilizing rndiotsotope power pa

generators nre conforraing to procedures and regul.itiets applicabic to RPGs.

p.nq,.ing e.n ,.,..iener....c4 nr si . men n..n.i.4 nient for ench uso in 4.%,
..,

'

i:.wrnational waters nnd/or territories. b.,
,. .

1:. Ihdiological .<:.f. t c Conm. U. . : c n bei sbin

1. The Sp:'cial Asristnut for Nuclev Progru.n appeints the Radiological ws
romwittee membe s, alternate ir emhcrr anil desit nates the Chairman. NOPu - s - s, y ..

..W
2. 1 cr! om n ted to th" 5 i . TAC IN':#c, iral F ,fe:y Commitic e must . Z ''
< ..; ineers or rei' n.i8'.:, vI o 1. n e been activci; engaged in or ancelated [he e. . :

1e .c 1,,c ratio = nm! the ra iieh rical u ticty aspc. tr of n x le tr operations i..i. :
'If e a mininium of three v'ents. ' Committee membe'rs 'midt have expericace 16 thc.. *.-

cc.r.' ol' et radioisote;ies. 6t!Ilzation df ialioactive ' material',' dnd irhiciding'.
'' ''" *

( e':anie ce :nembers must also have a thorough Imowledge of radiation control
'

procedures, measurtn;; techniques and procedures resulting from formalized
training and/or experience.

.

%

:m <
V, 5.

$
* W .,

.

.

5G635
,

jdi ."

1..

'

ps. .e:.%., ,%,.n p w.au.y.,,..,g.e,.d.;,s. .e,. ;.h,,,.,e,,tg,u... -
. .

- g. .e. , ,

,

, ., .. ~-. ,;; y u. .m. y . w e.o. . . .. H. . . . . e. . . -
. . . . ,

,.~

. , . .
.
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The Conunittee must be relected so 11 cit diversified professional ;.

thill will be available to review any propored use ofItadiolisotope Power Generators.
'Jhi , review shall cover radiologleal safety and the nuclear, electronic-clectrical, 7
chemical, ractallurgical, and mechanieni engineering p'inelples involved in the A
use of the generatr,r. Ary lussible physical or chemical reactions between materials $
usid m the RPG or in its une will al:,o 1.c reviev.ed. N

lhe Committee will be qu ditied to evaluate the I acement, utilizat!on,d

( ca. trol, and recovery of r.iioisotopc p.m er gen"ratr.r;e.
.

.
...

.

. ..

, The.h'AVPAC Ra.diolo"ical Safety Officer.v'iti.be a membe,r of th.c
.

. .

,,,,,-

SMT.\C Ibdiological hfe!v Commitlec rnd shall, in athlition, act as llatron m
4ty-between the Committ(e and the H.WFAC Spcelal Assistar.t for Nuclear Programs
h>t);

~
'
' ' *

:md flie field activities fo'r lleensing'and safe'ty' reviews.'
' '

- '-- ; .

b:* ' [;. : . .y ,y '.q, ; .:. . ,, |. . .y , , * f .'
Alternate members v.ill be appointed .for eat h committee position and,,. , ,g ,.

' L ;.;' 3 , . . f. < ..;. ,;9. . s . : ..;.5. . . . .d.: . . . . + . .
'

.
. .. .

. ,
'

,?::.
~ MEiTI lie equa'lly 'coispetDit'INheiE fi6M."TUF5.Nernafe Yahiinit'tociInc$ burs 9. i!P C'"'' ''' ~ )-"'

t it a., full men bers of the R .diological Snfe'y Committee in tbc absence of the !! ~
-

,f
y -

;,;.alnr m(mh;r for wls.m they are the alternate..

W.. .u.b,.

4. The Radiologient Safety Committee will conatst of at least four members a

vh.o e quhlifientions and e.perience are applicable to the prcposed application.
F.W i'AC m act,cment chall be represented at att Comimttec meetings. .

,w
,t .

#
h. Yembers or s1 ernate members of the Radiological Safety Comm!tice _

r. , no: si: .. committee inembers v.la n they have per.seanally prepared :uiy portfor i

( :of t he v.ori. v hi. h is to be reviewed.
?

C. Ih.uiologleal Fajety Commi' Ice Authority and Reeponri,bilities K,3
hkN

1. The Radiolo.,ic l F..fet, C.n wittc.c acis as an adviruly committec 7"
'

i..
P ci *. m isi en ' r ' nclear P, o;y:.ms. Their final rtcommeachtions with

recp. t to the safety of. tht- devico.and itu nac will, be.matie to .the Special Assi.5 tant
' ' .t

f. r Nuclear Programr. - . ,... .

2. The review of proposed Radioisotope Power Cencrators (RPG)
applications chall include but not necen arily be limited to the:

Safety analysis of the Radioisotope Power Generator, includinga.
conrideration of possible accidents. Wa

p.

3 r'
P

p.'*

.

.

I' k PM: $2E
..

*
'
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b. The effect of the location and surroundings on the Radioisotope ' 7
pow er Generator and the effect of the RPG on the loentien and surroundings. 7.

comlitions on the ItPG regarding corrosion, pressure, Etraine, etc. , and the
.y'.)For c.*:ampic, such things as the effect of the climate and environmental

-

cffect of the RPG on the location and the environment of the surroundings.

c. S,feguards empleyed to limit exposure of handling personnel
. ,

n'i! t'ie ;1 blic during f r:.nr.partatien, nt;c and servicing,
,. e

.

j t.

d. .Tlpe co ttrol exercised by the user to luaurc that.the. generator j.

when ).vated in isolated places has.not been moved, or t onperedayith,;and th.c --

. . . . , , ,
em t.of c c: ciseil by thd user if the RPG faile. This wo Id include any methods W-

of 3.i . .c. lina and the monitoring of l!;c signal at neceptabls pcriods of time., '
t

,

. ... . . -

. . . . .
.. .

c.
. . . . .. C s .',. . E/; . Pr'6ced$rbs.,Or' ell'idth'cjfscement' dn.b cOieval of ITPGs at:tho' t'l'- di[.4.- ;" N.. ... . .- . . t . . . .

. .

loc. 'ii .1 in v. h.ich the.s. a.r.e to.be,us.ed. ,. ,. . q , .
3." . .3(.

. . . v,...;. -

;; . ;,. . ,c. . . . :.y , . a.... ,, ; . .. , : . . . , . .p.. _ , . . . ..
. ...

.

a
f. Procedures to be utilived in havillig t!m RPG when in use.

:.{
*:==wg. Compilince with applienhle NRC and oiher federal regulations, w3'Mt

#: . The 1:adin!n.;ical Safe'y Comm!ttec is responsible for assessing the h.h
.

(p.alu. .. tim: of individuals d'esiring to u.se and/or service RPGs to assure that the m. ,

.imi pe rsonnel servicing the upG have suffielent education, training and/or 7,'ut.-

e.s j s i . ce to assure the safety of operationa. (; ,;

. 'Ihe undiological Safe.ty Committee can recuest the assistance of i

%
pecinli tc in appropriate fields on a consulting basis prior to recommending the gg

a,.ccc.al or dicapproval of the use of any RPG.

w ux
5 T1.e Radiological Safety Commithe will preparc records of all actions .

' - % l'adioW;ient f:afety Committee regarding the use of any RPG. These -u':
r(co. & inclu$ ng the safety analysis, pei sonnel qtialifications and, all,pertinont;,,li . ,.: ,., .

d31 e.:, deci ,tegl with the conunittee's'actihni will.be: maintained bydhe NAVFAO" ,J .- .J*

,

M:.J . .I 4 .1 F:1fety Officer and open for luspectioiiby the NRC.. I -

U ,
I

'
,

*

(.
P

M, g

p%
m.
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*

% i.* [

,!

.{ ,y
.

# .

{

*

.,.,2 -

y. 4*,t i :* ,.f,4 *!* ~ '94thp ir- * , f,Cp g" *'$% .g 7i- --,$7
*- N

m.a. :.#. .a.m..e,g.. -s..m.h;g,--- }- t,;.wh. .
'r5F w w p.a m e,w,, .. s.w- - , i _,q

.
.

.. rs ,. . . ... u. . . - ...-

_

Ot.f s e t: A.. As%4 s W''% 4d t'r,t,GMs -shie'.,M 4 h .D,F.pe'.d tkf6;b.,,.. ,$( g .W,. .... . ,
- e J'y47th;s.t"; V'it## ,
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D. 1:ndiolo~ient Enfetv Officer - tlc ltadlobigical Lafety Officer is nppointed .

by the .'pec 1::1 Arsir. tant for Seeleer Programs. The 11adiologle'11 Safety Offleer
is rerponsible for: .-

..

1. Devising and implementing an adequate radiation safety program for W
all r.Winirotope power generators as well as all cources of ionizing radiation used kJ
hv the Saval racilitics I:ngineering Command and its field activities. 'NjQ:

' sa
g.

2. rstellishirg the baele guides for radiation protection and control of f
r r.. . . ion hazaeds. i.:

. * . ,g* .. ..
.

U3. Acting as the Italson between the NAVFAC Radiological Safety" ;-

Con- !ttee, the Special Assistant for Nuclear Programs, and the field activities {|
for tit.c. mig, :u d safety reviews.. . ,,

. y .,.. .
. .,

.

. r . .:: ' *
- .a

,

-
.

1.' Malutait.ing"NitC lleensi:Cc . .. .b .. 'r.g .. : .. . . . . 9:"If6n'tlon',:' utnendm.s:, . ...p .-.
* p

..:....... .+. . : i.: ..: . : .. Prepart liconic app
. . . .:..:. .. .. ' ' *. . .' '. -, . . crit. . . .

-

'

,

,,

renev.als und . reports a., requil;ed. hy the ,S(tC. or,otherjaj.thority . , . .,3. ,.,'.., ,,.,
,

. . . . . . . .

;;;. .c , , ,.,,

. t ,.
..

.

i.. Tbt 4% cin ne'!<m ir ca:.< ,f a lors or thef t of radioactive rc.:,terini /
;-

4 7c
a. Initi.de an invertigatit n to lue.ite the material . . ' ' .

.

,.*

h. Fulfill the reportim reonirements to ihe !!RC m
, . ~

e. Ath ise v hen the secreh for material saay be concluded
at
~.

::. ev .1 5 r le.v l'mver Unit. SA', TAC li:structicn 5450.02D, Appendix p) r.,
,

at %u.1:A an.1 luncuons in wpport of Naval nucicar r.hore system including b
g~jvviN wp' tim c'. pnerators (T!PGs). Urrlur the tashing of thic. Inctruction, the
[, f'.eN.*. -d ':c cit ..i imeer Unit le responr.ible for:

.

.JF%

1. 1 coviding health physics rervices to ItPG users ;
e
(

2. Controllin;(the shipmept.'.trdnsfer, and, inventory. .of.rddioactive. material. ,

L. . . ..

: ., , s . ,i p'- i. . . . . . . .
-

, ' . . . . , .. .
,

" '

3. . 'aintaining a 5tatus of all Navy'RP'Gs incidding curient foedtion and
"

'
;

i..condi inn. ..

,..
,

kI

-%.
' ,

ne

#w.

;

i

L

I
ki 4*$

| g c,

NkD M ' ' "

g Tgg *

....~. g, ,.. g....... ,. r u. . sg % ,g 4. Q 4,,,p '' w}.w.p - ~ y r,g -'w%, pay
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1*. Ir..elslintion Cnmrinnjers. Installrtion Comnr lcrh nre re.sponsible for .
.

:.s: urin;;. the rad;ological n.fety c,f personnel workin,; * :ler their jurirdiction. 7
I,.Their responsibilitics include:
>t.

E ~'
1. Obtaining NAVFAC approval prior to unrevi*wed or mod!fted use in

ord. ; to prevent indse er:po.sure of per.sonnel or to p; ev.:nt losr. of control over p

4the 1(adiolsolope Power Gencralor (11PG). vM.:.
.

2. Assurin:: that 11:idloisotope Power Ger.crnters are used only by [
inihviduals who are knoveledgeable and observant of radiition safety regulations,

'

and nha have bcon' approved by th'c Spec *ial Assistant for Nuclear Programs as. ,, : . , .
,,

.
.

d:11dicattd in the rcquce t for r.nfety review. . w.
TIM

f ssuring the use of proper articles of }$rott< tive clothing, remoto . ,\ ,- gg3. ,

.lunu.IllDs.cgylpmcy,t ..sh.i,cidhig.m.aJcQtis, 3vttsg.conta,h ;;?n, sur.vcy,,Instrumc.nL3nud personnel n,bnitoring devices foi worliinvolvin, glia:loisotope Power Generators;g..
p3 . g ,,. , g

, - -.
n..

.;....._ _ ,. . 4 7.: .. , .; . . , ,., .y , . . ,. , . .g. , .; _33:' ) , . , .;, r.- . . . :; . :c . . : ,. . . -( .
.

... ..
.

.t . No*1fying NAYFAC Special Assir. tant for Suelear Pro,qrams promptly s':
o' a , acciacra dar ar;ing n 11PG or ery *.:ne::plahted... wumstances involving an t i r,,

v.

I!PG. rita
''galN'*

5. Acquiring nppropriate apprev.ild before rtwiring, possessing, using
:.. . . .u re..ri.... p.yn , ..,. .. . co n ro ,.v i.1 u g,

, .

, ,

G. Cantt olling acee;s to radletion control nrew, in accordance with ;[
Yi: 10 Ci |t Part 20.

:

--- plov ee t . '1he indwidual employcer. is responsible for: g1:mG.
,

1. !<nouing r.:rl obrervir.g proced. ires and radic.legical safety rgointions, g'q
x.

IN part!ng to his rape rsitor anl/or the Installation conune.nder or his '-
2.

dt. :, ..v a. !Jents and inai& nts involving radioactive material. .

' * ~ .' i ' < ' , . ' . . * 2. - . , e, , ,, :i . . , : ' . ., y, , ,
'

'
' ,

. . . ,. .
*

. .. .4 -
,

.
. .

, ,

3. 'Pbriori6ing all wbrl: with Itadioisdtopc'1 Vow 6r Generhtors in'sucli * . . * -'

' ' ' '
a manner as to minini!ze the c.':posure t'o himself and his 'cowori(crs', 'corisislCnt"

*

-

with the exposure limits givcn in ticction VI.
,

k-
'

p

W'

L.

~

.

.

I

*
G 4

'a.-

w**. c.-my._4,. , ... p.;%, L .g .* 1,
*

t,

.I. . . . _ . ~ m . . m,

g .3 % y gwm , . . . . , . r .. ,( h . w,. . . . u. . . ..S.....- .%. ...
.

- . .
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11. Adminh:1 r.ifive cont rol Procedure:. ,

General - Adniinistr. tive <.ontrol implies a system or chechs and balances ;,
to f. r .b h a.<surance llut i' cork with rad!ointepr power geacrators is initiated |"
and p.cforue.1 v/ith due considerntion for radiological raiety. Wrltten approval /y.p
mur: 1,e o!.t. tined f rom NAVFAC for precurement, use, and clemges in previously
ap:,ra ed operations er pro e'! ares involving, radioinutops power generators. This 6,,#c

"
::p; u al is obtaine<113 sten'!;:h.g a R( ;uer; k.r Safely lit view (RSR), Appenr*ix 2, .

s.it'. .h cppropiate luformatNa.

' ne radiological safety. committee evaluates thp ItSH and,makes recommendations: s

on it to .the Special Asntriant for Naelear Pi ograms. Th<; Specini'As'sistan for -
.vac1 or Progr.uns appro.e . the I; Fit vith his signature, ge'

,f.1%

A. Prc curIment :Ind Feader; of Rndio!r.otop,' Porter Gen 6rators (RPGs) ~ $'

.. . ..;;. py, . ,,i.;Q :. , y:; .: .g:. - :.;9;i.' tit:. : '*f2:
^^

. :... .c. .. n .L , ::.. :.; . e. . c.n. .::.;,+i.
-;

.
,

.
..

. .

.. All. . installation. s mus , submit an R. SR. to NAV1.'A.<C pt l.or t.o p. roc.uremeat. ,. initiator'ailytsed;.s. .. -1
.: .- - .. .; ... .. . . -

ocersed b. .NAVFAC and tho. - e'. .. . . .a
or use of an..RPG. Tb. .c RSit \ vill be pr. ..

*.

y
r

oi . t ion t:.l.ca. :
.

2. li.Cnilatims having; a qualific.d stafi for handling, servlee, uso, and .i
ep'

radi;>le,;it;.il r.Jcty inay perform their ov.n health physics and service work. YpIN
'; . Tirt: Hatioas deviritig to utilize HPGs that da not have quallfled personnel 7

le- .m 1:n2. 3 ecvice, use, an;l radiologient t:afety should request such services Q
,-

I ce. . . . \. l . ,.w. ,-. . . .

r-
LI'ser an:1 Curu. llr.nn at.hi..

1 .h ettharin d 1:cer is : lu va'n wh') ha*- been approved by NAVFAC to i
M.?i. r .' . i- 0; cry;sc F.. p: .s er. nadit,trr, ope pc.. er Generator for a
f..

,

'! . m) . 'r c c tict..ip- 1. o 1.. rso . b.: pppr oved as n author!v d i,
'- '

.

.; .aCo.,n- .::c ; re. i h . ' ''JPAC ibfm t ri!m on the in 'ivir cl'r !'

t. c'.nu, .1, qci.;;roi:n 1 aml c..perience in Radiolcgi,tal Safety spalter.:. Tl:e proposed., ..{,

.,t 1 e f".lly copi7 ant of rirl mart co' iply vilt'i.all applicable procedures ar.L .' . 3 ,. '.jure 1 .

r. ''m..

,

I *

I.4
V : ..

'. ;c
.

.

n
>

7 !

n

Mi4c.

. . t>:
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' ' . The custodi,n is an authorized user (as defined above) viho has been
desipnated by ble Installation Commander to assume the r.dditional responsibility g,

'

_

of accountability for a speelfic R:,dioisotope Power Generator (s). The custodian '|
hat, the serponsibility and authority to assure that a Radioisotope Power Generator g
u:.J. r !.le custodinnship is ured only by Its authorized uncr(s). At the request y
of the .NA\ TAC Radiolo:.;ien! Difely Officer, the cur.tedlan. or nn alternate cusiodian, ss . f

su
nn.. t porticip tie in inventory actions. y--

U
5 .h at thori::cd tmer us.y be speelfically de-!, :id 1.y an Installation

Coimnai dt r ns, alternate custodinrr to h4ve the full responsihjlity orid authority of
'

t

. ,

the cet todian v hen the custodinn'is not available. .

W'Y.t
s'. Chamt a of Cu: odi m. Utvra. Use. or T.c1 stion

t

4. c-

4
p .S.

'

. . . -

3drm01 fr'dm NA\'fAC must'bc 'oldahied"prlhi to chinige of$to'dlan,i % N:".D * 7y, 4. .. . . . . .. . .
,

,

'

Uwrr, Utc. or Location of a Radioisotope Power Gthm af or . . : s- | '. .d
!u s ,

,

d.--

,

1. ci.nn<. of U. st 0ir. In ca:.m involviii. .! .:.Ter os custodiansi ip [;$
e '. t . . on a teniporary of permanes.1 basis), the propoci . new custodian sh:dl

'

[@
i' i:c4e nn l'.S!! wh!ch is to be :.lf,ned by hit Installatitm Commander rind by the current
c. . oj! n., and forwarded for approval by NAVFAC, Afer cuch approval is ob1ained,
t'. m ly prthorized custod!an shall sign a NAVFAC Health Physics inventory receipt O

v.a.4.

for Ge di vi. e involved. At the time such transfer IE. ellective, the new carte: ann . .; .
l ' tf . ? .

s.i' furaith :.uch receipt ns is requestt d by the previoins cuclodlan. .L''
,-

.

Should a certodian's emph.yment teimii. ate an alternate cutteJiana. .

or We Ia.atallation Commnntler is responylble for the Radioisotopo Power Gencrators. .-

P. Ch:mne of User. The custo.llan of the sourec involved shall in!tinte tw$
a m :: io ". it to be .;igned by his installation Commar. der, and forwarded to L;ph

.

a
m .:

iU T : r . :,preval ,

I ~

l
3. Change of.Use or J.ocation. Prio.r to a cigwge (rom an approvQd , .

...,,.

ure or Imation,' the can di in of-n sourco shall vuhutit rn.RSR to NATTAC.fer . ,--
.

'

r r -rec A. .

1. Transfer of Soerce from One Authortacci T.ocation to Another.
'A ho actual transfer of a tource from one authorized location to another inust be ,.

moniton d by qualified perronnel. ,

W s.
.?s

l')$g.

a
L .

. .~
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a
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5 T?ertovnt eT 'hdin.,ctive .Y tfe rl il in 0:her th in Naval Activities. *

:iiipnwnts toEr activitics rajulres a lorinal applicativa in advance to NAVFAC L
on : n 11Sn accompanied by a vertification that the rocciver is eligible under NRC ;;
lier nre, contract agreement, or agreement state license to receive the shipment. WW&
Thi:. shipment must be packapd to ecnform to DOT or other applicabic shipping

r.regulat. ions. .
.

.s6
-

d. Fhbiment to other Activities for itse by Nnval Personnel.Sliould it
be. . . e : cce"ary la utill. c r. R:.dioi:otope Power Gencrator at some other Q'.

lontallation than was authorized on an upproved RSR, the following conditions . "e- [l';

mer.! be met:
-

.

An RER mu'r.t 6e subialf ted to N.WFAC for opproval.'.
'

. W.
'

'

'' Ca..

. $;. ..

b. Md*Fitten"sthtimcht"$ twt'dcli>fd!'nbb NCr.f ilI6:ip[o'p'ri'nt6 hifielb' Y[N' /1 k~ .. ~ ' ' ' ' ' ' ~-

of i . pN oc .si a mpor.tr,c site-ci-ut-e afarnting dnt navr.1 ;)er. tunnel sl.iall iae
.

$g' 3
.

' pdrmitt'eil t'o uds t$e dNj'cet''nadjoishtr,po N/cr 06n~ciatoi 51inid lo' cat'Io$
' **' *- /~

' Co 'm .

D. . i.Ju a efic>ns o' ' ...diois ote ic 1 m o Q n: . art . .:._.OtPG s)
'

m
e' fit ,"

,111 modificatir c c.f RPGs t%11 rcerive appri ~il by the NAVFAC prir r to + .4.

aci. :i .wduiention. An:le!n ele.1 int .'.ih.;stie' n r!:d1 nc. include the handling of the y
.sourn e:.pt i le. but may include the ch:m:;ing of anellh ry equipments, such as c;g
t'n r; .<2;clect ries or pou er e.v.ditioni.1g i c:uipocat. y+.. .

. ,.

4. . s
.

N. ,.
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111. Incomir'g Shipments
.

A. Iteceiving Proccdures

44
.1. Installations receiving Radioleotope Power Generators (RPGs) g

G {..!
pcare resp 6nsil.le for assuring th:it qualified parronnel monitor the carricr's

s chiele end the RPG prior to removing the RPG from the vehicle. The carrier r.
vel:Me shall be monitored again.following the removal ci the RPG, and prior to ,_

itl.e schielc's relenne frota the area, the contamination free state of the vehicle will
he certified by qualified personnel,. .

,

. . . . . . . , , ..< , . . . .,
. . . . .

.
.

2. Any vcht'cle found to be contaminated with radioactive material shall '.

hbe detained until deconiminntion can be accomplished and decontamination .

W'certified. :
' ~ -

. . ~

.
,

. . . .
. i, . .. . 3.:,s.' Q;;.'.g7.;.5, 5., s.ui,';;;.: ..<. ff.{6 Power' Generator la:*n|>.D. r.',':&.i:h:.; :y:'.j:d.''y.QE.h%&:.%! '.h_*h*|,.'%.h ;'.W. .s

. ' ' .".'.N rane.' if the Radiois6 top
. ..

n'ot to be use~d immediatt-ly, }.

''-lt rmst, be, stored.in.a plac.c and. manner.apptoved .by N/N,FAC.;.The.Insta)lgtton. , ... : .g.,,,;.
,

,
.

Cor.er.nder shall be responsible for assuring that the required radiation ~signc c.*c.
n rJ u-c 1:.!;els are utilized and that qualified perscancl m.'nitor the r.torage arca and , ;. . ,

.

itr cw!Nns ns necessary. All stored radionctive mato ials must be secured g
:q.:. nn er. v'harized removal from the phice of storage. ,rg

$ib.
t-, inn ial t...c. t+ e ut ine i .c.u m .,v w pt a v .a u u t , a mor El.all Lc confincd Y.*

to 15e purpoce(s) mid loestion(c) si:'ted in the RSR and c:bject to il.c conditions [.

ir, ed therein by NA'.'I'.ic. !"

h. .
f.f@

FC

'. .:.:. - '- - -. ':. : .~0 O . . a.. . . . . 1, ..,s ,
..

.
.

... .;<.s :, ... . .\ .- n . ... e. ,-
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TV. Inventory and Leah-Testire; cf Itadioiso.npe Pov.t.r Generators 04.

,,g. .-

A. 13ocedures ara Pccorda. The custo:lian or his designnted alternate shall ['y
participate with qualified pcesopact la entryin,'; cat inventorlea, in cighting sources W
for leah-test, and in maintaining neh re, ords as am required.

1. Diserr panci or Fru t ce I . c!.:me. An inermtor,t .lincrepancy or the detection N
.

of , ncrce lenhage in c::cc.es of 0.YM :nicrocarler thal' he reported to the NAVFAC 21
,

by telephone and priorhy messo.,c as soan ac the disere:> mey or Icahage is kr.own .

or suspceted. ;;-*
.

'

,,

$.

*

C. Loss or Theft of a Itadk.isdope Pov er Generator (RPG). The custodian y [d ;**ef :.n Ill'G shall inform the NAVFAC of loss'pr theft. Immediately after such an:'
occuri ence is suspected or known.. In the' . case of a loss or theft the' NAVFAC ..' b

,.

' ~

I:.' ' - 't na'dtoI6diciil'55f6t[Qdi'chr'shh51'imliicill'afc1'yi 7 '# #'M''* t. b,:Ni'W T M I'"'4NY$'I- 2-
'

ne ,i-m ;.

' 1'.$ Initiatir nn"invd'st'Ig5t'loitd'locaWt'h0 [eWhc~i '# - '" "" # ' I 'l ~ 'T'.
.

f;
..

''' ' '
- "-

-

>$c
2. Fulfill the reporting, requirements to the FdC, as stated in Title 10 #

waas
CFil Part 20. N g

. .
h h

l':e' r the direction of the NAVTAC Rmlielo*:Ical Safety Offlecr, the custodian of D
' we.

the ItPG. or c'.her c.ualified perrg: nel from the installa:i:o or from the Naval Fa
Ioe ' ar Power Unit as rc<jucsted, shall conti:,ue the se u ch for the missing RPG. ,5,
~!1u ' A\ TAC 11:..lielogical Eaiety Officcr .-hall advise the S AVFAC Special Assintant ' C.
h .: Nuc1c c Pri.gmns i ben the rearch may be conclud.ni.

'

!

F.AW

FM.5i
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V. Hadiatien Txposure Control '{';
'

.

G en :r.d. Radiallon eynsure in effectively controlled by personnel monitoring h:
whkh :neasures radiation dosca, and by monitoring which determines the location, #.

peee_a
mtype, and dose rate of radiation.
9,

A. Perronnel ?.le"itt.rine -{
i,

1. 1tu;uired ru. Perro.mel monitorirc dr.'. ico.,1. c. film badges or r:c,
[.thermoluminosecut d<eimeters (f }.D) shall be korn by all " user"l ersonnel in a {

_ . . _

i

radh. tion control area, or the vicinity of a Radioirotope Fo'.ver Ger.crator, and by .c.i .

otho rT.ersum as deemed necessary the NAVPAC Ilad.iobgical. Safety Officer. g?M.
.

,

. . . , .
.

2. Issue." Flin2 hadys/'l LD are issued by, the t ogni/.aut insl611alion; . ]
-

Pach radii.t fon:6orNer is Essigned a, film.fddNc/TTjDM Ast bad;;e.5/fibshal.1 be..;t.i. [ h:;,y
"' 'e$* - ,

reported .to the NAVFAC Radiological Ssfety OKices . Pmonac1 monitoring [6!
devices /scrvices#a~re'availabic' from the NavaI'NucleaF Pow $r Un5t, Ft. Ecivol'r. dbN * -

E. '

.l . Stora ge. When not in use, the bndge/TLD shall be kept on a board (:~.y
v.ith a emdral badge /TT.D. I::tch v.c.rher assigncJ a badge /TLD shall pick up his
izad.;e/TLD at the beginnlag of the t.orkday and deposit it vchen he Icaves.

1. Wearine. Film' badges /TI.D rhnli be worn on the part of the body expected {
F[ ',10 rmecive the greatest exposure to radiation. The film badge is never placed inside .

a Irs';e! behind other o':.structions except when necessary to prevent the badge from %
Iving c m'aminated with r. dioactive materi:d or drenced with liquids. TLD may be
v.or, in a pocket.

V4.MHm
n

3. ,Processinj. Film badges /TLD uill be collected periodically by the
in lividt.d desi Anated with this rerponsibility by the Installation Commander. The

'

f il r. b :d n .s u til Le preeeseed neccu ding to . standard Navy procedures contained ( k'
i- V.' ~~1) p_ pri3 nr.:.ation licolth Protcetion '.' r.ual. accepted by the 1~RC on 9
pre. vus !! ?cace appli. cat. ions. ..The.rmo. l.umine.sec at dosi. met.ers ,shettid b.e re. turn. ed.

c
. .,p'. '-.~. . .,. . .

. . .
. ...-.;. ~,.

' " ' ' ' - *-- to Xaval Soeicar Pow'er Unli for professing. :
- .

.. ..,

P. Po,';et Dosimeters. In addition to film badges, pochet dosimeters may be
used for radiation dosimetry. The pecket dosimeters should be stored on the film !
badge rack at the end of a workday. Pocket dosimeters are to be read and re-charged
routiaciy by the cognizant personnel. !I

Eh
p.4'is
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C. Visitor Monitoring. Persa.,s vcho must enter a radiation control area or

,

v.ho are in the vicinity of a Radioirotope Povcer Cencrator and who are not routinely
israed a per: onnel monitoring dr vice, are " visitor: " o en though they may be
employees. When the visitor enters a radintion control trea, or the vicinity of a
radioisotopc power generator, he is issued a film badge or pecket dosimeter g

'and a record maintained. Group tours may utilize a sini,la film badge or pochet p'g
g.,.riosin.eier. As the visitor (s) leave, the monitoring device (s) are turned in at

the point of issuance. g
m_I n

1 Nf-Site Pervoi.ncl Monitoring. Arran.;cmet.ts may be made with the ?. ..
..

Naval Nuclear Power Unit to provide the necessary pert. ,nnel monitoring services .k..
*

to personnel on official'daty'in places where Radioisotope Powe'r G$ncrators are ' *n E
'i ky,,,..loca ted'. . s.

*

.' y. 9.~ -
.

n.
-

. .

h.-Medical I$<a mination, P'erco.mel 'Mni.S. .rinz :m .i s.msure Recolds.
. .

D. -

- - -

- %-
c Medigal ext.pil.natlog,..'perspanel rednitorind,-and. c.Spgsure reco) da avill,bo, performed.7,.h ;{. FAT,

. f

adl/cr innintainhd'in accor'danc6 ith the N".y Hud!!itie : H...Ith' Piot'ediion M:mual, i
'

~. - . #. J . ' . - Y5 'i' c< %,NAYM PD' P '-5055.'
.

f

i. T." k lo.gical M ;S Y mini r.. /.li s .. . m l s.! es e or v.u rk v. ith
'

,
- s

Ha:holsott.pe Power Generators v.iH re eive . compleic 0- ientation and indoctrination "+yc
,

,Min r.:JIc!o; leal safety. .11 personnni must he awcre of the potential radiological'
-

ha>.nede ir.volved in the work, the radiolegical safeguarda, procedures and regulations
rad :' -!> rer.pu.a!L!!!!!c- ,cith re;.:r ' tu reti:.h,g;c ,1 s.A i,. . *

,

- 4..
x:9
L

%.

P. Pre-Planninc far Orcratit,ns. The most importral pre-retuisite for $e%
of. ! vwhing with nadir isotope Precer Geae: tors is r. carefully tho cht out and $ >. ,
pre; tred ph n of action. buch planning w!!! c ritec cxposero of personnel and control 5?$Jj
the spread of contamination shouhl an necident eccur.

~

,

1. Formal Written Preredaren Activities which intend to utilize .g
n .i: r; e Power Cc/.. rators r.ur4 : ubmit en an RSR written procedurcs "

dc.s rible the h ndlir. rsc, nnd control of the device. The NAVFAC Radiological i

: 'e.. Connaittee revicscs sucli proced ures.. -
..j.

,
. c. e g . - ce,, , 7, v , ..,y,..;-).. -g g r,,. '..

-
..

.
-

. ..
, , ,,, ,

.: . ..
'

. .

-

b

4

hh
L

L.
p.c.

h-sye
'b6w;-

t

P.I

i

13

hw
* . . r.. . .
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fri *M

s # f%.g iQ~T$.n. w - '-_ g Q ;<w. g .
4. i 4 ..



.-

.

P, . #.. w,

~pi
. E % .bj..-

,gt'-

-
$.

;e.<.

2. E.stample ol' Pre-Plannli.,g Check Lidt .

.--11adiological administrative procedures complied with? f.
y
*s*.
, , ,

Perso:uiel 1.now detailed handling procedurcs?
.,i.
y

_.

Personnel lav.svt cruergency plans, use of emergency $$)it
equipn'ent and the potential brards of the radioisotope W

?power genen. tor.
\c

/sil pamcnn eging radioisotop> r.ower generators are
'

, ,

appros ed qualified users? ,

. W..

Si
%|FPractiee-rmc 1secformed for rc: note handlir.g ep.'rdtica.s ?- "

P e moved froh . -iA..h2:N
' '

.- .. . . . . . . . . ~
C

' '

? ''l.. Hsoiial.tcols a nd eser Fs.'' q'ui9mentic. , . , . . ... . i ;tren's.>.. ''.
- .'' .

,~ t :

,';.'._'..
'

-

whero conta)nination is passible?-
-

'
. . . ^. .-, . .i; , . ,-. -

,

Clean-up c:p ipur. ut end m.ethc :.s ecnaidered ? ; _
, . . .

.

Atm
Itadiac equipment available? w

,.

w,
.

G. !!mbation Contrel Area Sinns. All radiation control arcas as defined in the )
*

; t.t 1rc h sectica of this :nanual will be posted with a magenta (purple) and yellow ._

sir.n be..rir.; the .<tandard radiation symbol as defined in CF11 Title 10, Part 20, and ' {| .
, ..; ri 9 ler;en:1 to lu:i ste the potential hazards involved. Posting of such areas

'

.

... r, .u.n..i'dlity of (N personnel de.s!;.nated by the Ins tallation Commander..

..

ete
:1. ,1!:.dictien L tbels. AllItedioisc.! ope Povccr Generators and/or their 9 -

h
ce:c :i:'en m" t be clearly leheled with the appropriate radiation label. The label e -
c'm'.s. e 1 * drd rnd5 h n symbed and ap:rcepriate lerenr1 to Identify the Fonrec. > s ,' s
Ta 1c.' 'l s,i:1 > ble the kind of me.terial, the yar.n;ity of material r.nd the date of

' * cfthe:e(; ".!itiCS,* ". . ,

. :. . , .g . . , , j ( - { ,, , ,..; j.J
'

" ' , .ly . . , ~. ', ;g .',. :. '. ,' ,

" -' - -
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VI. Madiation Protection .etandards-
3.

.

*
,

.G..e ne ral . This section establishe:, the technical stardards for radiation 70 -
-

,,.
' -prv.e:" ion. .s .

**#
-

U. mis for Standards. Basic regulations for radiation protection are promulgated g. .,
by tENE. lear Itegulatory Commission in Title 10 of the Code of Federal Regulations, ^jg
by t'. 5.c.v in NAVMI'D P-5055 anel by various Feder .1 Agencies. The standards
pr. < cm. J herein are based upon these re;plations. $'

m

p'
Op.aure I.!mit's fornersonne'l q.

p
'

.. . .
.-

. .i.on.ts: for En:os.'re to Ekternal Radiation. 3rdiziduals s.ljall not receive 9. 411. .

in nr.,e one calendar (p:nrter-year a radiation dose in. c:ce.nu of tlyat specified in
.

-.

,

..
. .g,'. y ,,,,. . ,, ,. q. y @,

*

. t).g !w.u ing.tahlp: n ., . .
,

-
,

. ,fg. , , . , . - .e..
,

- -

.- r- . ;. ..y ., py g
.

' '
. . s V. . . . ..- .. :R' EMS PI'R CALEh'l)AR QUARTER - * i . .. .>- -

- , .
- ] , . _ .

'. Uble he i- . :u.. ;ri.n'.; ai 'i e bond i n.iing organy;
'

N| n
-

let.:!s of e. a ; o, 92n:nts. .................. 1-1/4 Q.. . ........
: ,e

11

|M-9'... I! ands and 'o r carms; f e et . ad an' A :.. . . . . . ................ 18-3/4
e

, e.tra

K:in of whoh 1.ady. . . . . . . . . . ................. 7-1/2 };,6c. .... ......
-

M
. - . ._

y
nr . ;fi. .mt'iorintion by the nadiologien1 Fafety Ohicer an Individual may be d,.
alb., c : N receive a dose to the v hole body greater than that ctated in Table 1 above. p#.

.a :. : , .ifi . :.u:horizatien vcill be based on the requiremcnts of 10 CFR 20.101-

v hich '!mc .'r increase in exix>sure limite hrtcd on past exposure record, age
. .o . i d e r:it h., s . ' ~inors may recch.. c.o exposaic in execes of 10'.7: of ,W

. .

IN T. 4 1 lir. lits. c..
a.:

.. . . l imits for"Airbarne Concenti5tions'of n'adioactibc' Mat'erhils. Exp'osuretof.3
'

.

'
.

^ '
- -

pe. , n ei s%ll no' ext de.ilimits .specified in parn. graph.00.103,1.0 CFR.20. .

*

.
. . ,

.
. ..

i?.
G.i
3.N
- .

S

..

.-

$ , + ' .

%i~

:,

.,y#
t
'

s

a m

-

!
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.

- .c m :.
.(' ( n.p..

t.A '.
C,%.-

W
I

.

3 Limit e for Shin Co i; amini. tion. 1 ecmissible levels for Fkin contamination
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N WAc nr.dia!o:.;ier.1 saft ty Officer inest be notified sin 1 corr (etive action taken. ;
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O.1 dpm/cm2 1 d;)m/cm2 or
0.1 mrein/hr

'
'

.
f a

,

atIcm 'I

2 dpm/cm2 wHA51B ONIX 0.1 dpm/cm2 *or.
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:a
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U.1 r I lo CFE 20 is dai: .;t.d a "Radic::"tive hierialr. Area." :,
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;. .e. el th - 'y could n eive n i or, in c.'. cess of P ulllirem hat less than'

; J!in e i. :.ny on; ha c, vnd luo miil;is m in an.. .<ecen convect.tive day s. ;

i,mp
Hi ,'i U +r tion Ar :'. rneh art , vshere r adiatien !cvel:. are such that a.
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ir 1 ortion el the ba iy co ad receivt a dose in exen.3 cf 100 millirem in anjir
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t
. he i<. at.ii A e1. 'N ev.m ntrativa of airborne radioretive-

wcteriul in auf occupied Radiation Contt ol Area.may not (.xecc,d th,o amount up.ccified - . ...

in .imendix n, Table '1, Colunin.1'of 10 CF. R 20'.' ."The.'ce.ncentrdtion of'.airliorhe : ' ' . ' 'i., ,

.
.

.

.
.
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. A.l,nh..a .H_.eLa -C:i.mm a -itipha Beta-Gamma g-

.

'
' 2 2

" Cold" Area <.1 mn/hr at 1 cm - < 20 <.pm/100 cm . (200 dpm/100 cm
;;s.

, < , .-
. 9-

'Ti:e 9." Ar c,1 < 2 r.il br :it I c m i 200 Cp:n/100 c.m <2000, dpm/100 cmT , y
. . J. . . .' . gb. . . . . . s . ,;. . . y. . . .
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). ".itin.d IL.'.d'un Lh.J'. 1:a';r=1 radint!r" !cvels must not e :cred .m14 b

2 i. ': /iv; :d 100 mnhrcta in any .even con;eentive days. -]n}.s
v

; \i t ' a e .. ... . . i :m " ! h n 4 2 Th..' copeer' rations of rrdir active s'
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r.nd 73r.ir,nn responc5113 tien foi th6 'c'cordinnflon' of dhsigtr," T !'m 7-

c c :, te:bo tx3 t rr ;x. ' n: *2d :, .: o ty in c..nnecf. ion wJth ?
: dialcei. ope enar y pouer nourcco for neva'l n pp ] l e rs t,3 On n . !? N

4e';.d a Inctructien doec not np'e,.ly to naval nuclear propu l sion
p i n :t;. jn chip:. or nt t. heir prototype siter,. Qm ..

: e c. m inn %
. : ; .-

n. P.cdioisotopa en>re,y power devices for naval appij- '.7
.t 1. ia reacire enreful cont ro) nred rc.onitnrine,because of .

.. *<

+, . u.n t 1.11 r; . c J ogi c .1 hm e nts: s and ih npecla1 L e c hn o l .n:y
$ nvoi v-d in the! r una. Authority to une and handJe r n d l one t. t v e .

: .terini en.1 devicen nuc.i be J irni t ed t.o those personne) who f*g
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i vc c .i i rled and have ernerj enet w$ t h rad $ onctive roatei ta) y
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c. In view of the :.peelhi prt,blema assocint.ed with
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d. Reference (c) assir,ncd to the Cercan:'.er, Naval '

-

!':.ci) S tits Tar,incerinr, Cc=cnd the respon :itility for the -

deci;;n, opere. tion, r.<tintenc.nce, cafety and technical . :. .
'

trt.!ning of personnel for nuclear chore power plants for j, '
N..vcl application. Radioisotcpe po,cr dcvices recuire

__gsi::.ilar technical control and coordination.

6Af.
e. Military ccmnt d will be exercised through establiched g

cP:nn-?c. #
n

3 /cL!cn
. . . . . . . . . , . :.

.

., . . ..
p .,.

n. Cor.mander, Naval Facilit.iec Engineering Command, p
Provide program and technical coordination for the oevelop - -

.

11 . nd ure of rad ' el rotope po.:e:' de ,' ices . In the Si.

.cvM cp. tit >f'these 6evicen utilire Scry 'c'4pabi1}ty. io., ;%h7:..::irun extent ; 'cocpqre.tc with F_ll ' DoD Actit j ties; ,ci.id thke.,
(.dv .n. ::ce' of develt.pucnts ddhisvcd Ty the Atenic Eney.

. 3 ,.,

. . .

Cc:.rtission, ,it.s. contractorc 'and its ebnrcrcial. -licenacesi -l ' . ,7_;
''

roc rd i ne.t t. cernonnel mmiWe .rnt r it h t he C! ief of Nnvol
'~~

. c. , 'n f. ' ' i: 41 : : r .e c_1 ic ' 1. c:; era t.$ cr. [-- ' -
,. .

r- .ia:. :c e of :.uui: devjees. :ocri. ete ud.h th' firr.,y m
...i A:r P,:ree in utilicine. cctM.31:hed trainjnr. facilit. des. %

:: ue s:.d i.retulgate instruct ienc 20 recuired in ce.rrying
c u . . .. r i g n.c d respons i'udlities and delegate aut hority assigned g
n. nccercar for effic>cnt and cafe opert.t$on. L' hen AEC m.v.
3. c::es nre required, coordinate the .tcauisiticn for the
' . v c '. M : ' n r; c.1 Cor::und (UMC).

' 4'. '
f .-
..

'

.. ' " !:T U: .: r Ac t i vj t i e: Provide data, reijujre- ;.
_

. .c , <q.en tlonnJ per t'ornance , and otherwise coordinate .?

. . s h t he !a u.1 Facilit i es I'ngineer.ing CD:.imand 1.o arsure y
i.f al evaluation and operotion or Navy redioisotope jd'- .-

t . e. . .y p ? , t. T d e V .l C e s . :
-

>

L ;

1. o r !..n : i Pe rconn c. i . Provide ed.:cational. ,

. ' . : r r. c n n e , e circ:eu t o t he rt. d i oi s ot ope p rc.~,rar. ,.

c :nj efrw: v.Cficer and.enlicted. personnel.
' ' 'E.'#?.,'uc:vj.r.ontc for' rad 101 : otope . devices' iE a'c'coi dan'c'e'/.with . . *

-

r"'ul r r .r " eat,ab)in 'd by.?the' Cc.r.-iland'er; Uavai Fac'iliti ei ,.l..' -

!. J r. . ' r ? - Acm.and.
' '~

':;.
.:

.-g
d. fhie;] Bureau 3r Medicine and Surcerv. Incure that L;

'

statica/ tace redical y rsonnel are properly qualified in 1
rr.diologien1 health pri cedures. j

ria

h
YE
kre-

n.:. .

=A
,

1

Appendix (1)

%ss,

V.

' - '
-;m.m. s ywum.g , m.,3.mo ddb m si.. _ , . .

.. ._



_ _ _ _ _ _

_

*

, y q' 2

k"'L.m .Q A- *.

- >,%. ..
,

.

.

cw3*

Or. .'.VINST 11310.2 A.+
30 f.uc 1956

'
-

.

s:,
Co:mindinc O_ffi,.c rr, tn:" 0#ficert- a-ChcrFe _of Nr. val

.

_ 3., .-

r,,c.
t

- - - - - - - -

r ;ttt11ations Act.tvi:1c,a or i r.cilities . ' om ri -J.

Gulcance provinco oy tne Ecc ,s.nc : r, ply wi th
.

-

-

Uc.vr.1 Facili- Atr c nnictil

ties Pngineering Command. Indoctrinnte site perconnel W
in the rcdiobiological anpcets of radioicc. tope energy
devir cc cad radict.ctive Interials,, 4,7,

Ma
et *
..

,- y
-. .

4:y j, y y -

|y"
v-.

-.... .
. .

.

'EM 3: '. MidThhKER .-
'*

.s-
-

. .-

Fly *
- By directica -

%p. f.a,

'
. .

* ' *
-

.

Cye%.. . - .-
. .-

- -
.. .. .- . .

' . . . . .-Diu L Y $ butio.n : .. ...;..
,.. ... ~ -: ' . . e - .,. ,.: '' . - RA O

'

-

.s .. . , .
. ... .. - . 3,S,n,0 L .

.
. . . . .. , . . . L;-*. . ....- ,. ... -, .-

1*
"

- ' .' -"' ; w' x.
, s. ,'... .

Part .1- . '

F] i.
- . " ..'u' :- * 't'-- -

~ ('' 2 '. ' Co-- r .N rr )Cerc.andcrc in Chief)
O .' &,'

- -

5: i z
-

25,[I"valPcreeCenanndt.rs)) {d-

270 Suppcrt Force /,ctivities :-

PtrL 2 bgwl

E t u c:1. 5: k
r* *

Su, pi," and Pi ncr 1 Dcpt . (Code 51h.32) ! '-
U. r h val Statien Mf .

-

1.'a ; ';. r J c: , D. C. 20390 (100) -

.

V. .:
s. .

,(
.

+
r

,

'.[s
o.
p. . 9 -

a.
t. .

"'| ''' 51. * ': 2&'Nk|c > ^ *. '. .g$|.)
, _

',
' '

, . . . .: . ;._ . - ,- .,; . , ' . . - - -

. .

,

-
_

;:. v..
..

;.,. .
,

. .

W.
*..

s.
z. .

pA --

r,M!$sg.1. i.v

. $.. w!..
<.~

3
l.;
...

m
.

Appendix (1) 6
-

n ->

D
.

1 wit
"*' 57 N N, ' T"W:SE WM

. f. . P nF:rmg* M. "?c'-twr.fmr.T:f.:p. Jh:p:"T.2mrff':"9%. HK'3799TG;r QN.%M|T' fry 4
--.-2

4 * nNt:b. . .a.1. fid. w & dYy M..L . ...''".. ' n M. . u' gg.y' %m J~ .a , '4 .? . <-

. ., e 1,y.s .. .y p.71 t4 y; -m ypt. q;yn .-314 4-
,

.

. .



_ _ _ _ _ . _ _ . _

.

= * s sy*,.', .t * *~ .~.* i 1 .*. 1 ..f f.
...-

f. .i. t . g**

. . . . . . . a.

'i, ,.*T ? ..' '. *GS '$ (*( fA. ) ' l.5 _ ' . . ~ . Pcte N'b/. / p'y. . . . . . . . ..

s.A. 2. (.'us. ill e. t- s t; n ), m m., m.u= ,,= -
. a. . ..c,. . e --....u.w.-.. . ~ . ~ ~ . . . ..., _. <, - .. r.

[.44

. u. .
. -

... .; . .

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

. .. .a.-.-- - . . . . . . . . . . . . .. - . . .. .. _ _ n'
I

**.. .. . -) .
'

o,
,.. * .

T. c 1 '..:Il H h.2 Ef ::.IT Cer :;.:., ru.' tear D Jracriq Divicicn, C .de Ch2 |.

- 3.n.J. . v. 3.s. , .3 ) 3,
.

.. .. ~....-m ..o.- .;...._....-m.- .,,,,m..,m.m.,=._mm.,_..-.

.. m -.. n . ... a--.f .,;.w. s| ,
y-

.

,
. ,.

-

4.4d
-. _

. - - . . _ . . _

-

's y-:

to. v . . , c, . . . . . g
.

. . , . . _ , . . c ,. .t.. . ..- .c_a,.......,......4 .s..., s..- o..s..2m.,. __
, , , , ,

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

. _-..-..-...._locutirn p-.. , .
- . ..

- '
i 'r . - ..L c. C 6- .: . . . _s e.

r...w.=.. . .., . % . . ,.,, . .,. -m , . . u, ,,r .,
.m. t.,.- . m,m , , :.. .m m ===.-- -.. .. .. . . ,

s .. , . . . . . ,. C r . -u. 10 /.e.
. .

~ , .
.. s . . . a. ,,

.

5. h -4 - : , ev 1 Ferr, Wtn1 icT.1rity, .P.M el th:.ber (r.), Serici Uteter(s), Qu.v.tity,- - .o
.-.. . . . _ . . . _ . . . . . _ . . . _

e zu: . Veli , r., c t e . 5%$
-

-

b%-
..

-

. .,

. ..
.

.
. .- , ,

. -

.. . . . ;~ . . . . .,.. . . . u. . . ..a <. . . .
.. s ,

.
, -

%..g . 3. . y.7 _
. .

*- ''. :- . . - > q a : , . . :, -. .s : . ; ; ; :;, . a,.y. - .- ,. .
, ,,

, .y ..
.

r4. . .
.- r - e sw.~ a-s c. * c:.. .w. :mr . 1v ~ u s-1

:~, ., -.. . . c.~ _ . _ _ _ .. _ _ _ _ . . .. _. .. ._ . . . . _

. cc c. .e e,e c :rc:e (t. )/:wec,.6 ), in . ira 1.<peritentel setup f. ,.. .

.

Mme.-

| 3, . .

f51
*

c t* - ... .e - -- ..e % wsc L- =a.: -t 27.t. s.sv.ssr?.::bcr . -. .c- .e.:vri. z:: ,4 -
.

#
i .

. . . . . - . .

.I~ . . - . . - ....e. hs f. . n. . . 4 \e$.
* . 1. e . . C. ,w .6.

..
4 e . e s ,

. . . . 5. t.i . s. .. . j
e

.

P,4g*%. . . - . . . . . .

1

- rz .. .z 11ar .a s . . .. . . 21.; .-.. .- . : : a : sg

. _ . . . _ . . . . ._ ..._.. ..

h_,_.). r
. _- . .. _ _. e .

.
'

.
.

.

en. , .

.

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

..a...s..- - .s ,,.t. . v.s .1:= .:.~...._.-
..,,{... , . . .y . e. . v .. .,, e . c. [pr.

* ~

. ! '.. . . . ,,'/. ., *
, , ,.4.. . . , .

. |g* , 3e) . , .. . . , , ,
. . . ,. . . , .L . . . -

. . . . .
.

.e , 4
. . . . ,. .

o,<,*... . u . s. . ., 5.* . n ,. h.. .1 4 6 4 ,. , . T| . . > .u. ,4...t..3gc.. . ?;. .s .. - i... e
. .s ~ .. . . . . 3 ... -.

>

'. . t *. v - c uter.er.t cbcuing radic1c.;ictl tra.ining and/or experience of -*

. . . ,

: . : d u:a'r(c ) cn r.t.tached chectc.
>. 1

u. ...n.- .. ., n , == . u ,. u. . a . ,.x.:=., .=.,=, ~ ~ _ _ ._ _. _. _ _. ..._
' '

.

n . .: ' . e i by 12. Cw:todic.n 13. Request c;; roved D., l
(: t. c.u.cc 6 Tctc) (Sigr.att:re & Date) (Installation Cc: La.nder

c...,. n. %. ,) M,. , .
.

7I

.*W.

4.
-

. ..
.

.

<

. u .- a. : - . . . ..::==.---------------r_u,---. -. _ .~___ 1
.

.

Appendix (2)
b.m..

-

.

. %

b. h h[,
r

. h, .,kYhffa rhhh,.. h. ah.a,h. y y . ..h. .=6af
x Axa _:_ . s, , . , 8 a . -



r-

1 ::r:T <r e!.:m vr.a]C\ N 7'.'.',. -

\ pw
O) .. ,. '.

..~ c.- - Lu, ee.

. ....e. . .,,-...-- e : = w .. .. . ,.,,., w ,,,, _ , ,. m _ m _ _ _ _.. w. .

u' ' * . s . .p. i .~'.a. .<r? . 7
* * * M-- . a s u. . , -t . t.ro.rerw;y. . ~

. . . . . __
_ _

_ _

-

. ----=- -
, . . -

c m. cn r.1: .vh t, tne F:r2 th F.;rcier Lit.f.'' reco--"'.rde tr.' the Recuest be
-

..

.

Appr vM .- ..
- n

A.n. reve d, cc.5.ia:t te the Cor!.ition(s) l$ r.ted bel: .? 'g'
.

'
-

I'n.: . . .'aw.d fo.- 1. Mx.tcn c lia >d b::lcrs ',.

;.
. . .

...a
%g:.

.

r
,J

. . . .

r..
.

, . ,. v.. . .
. ..

.

..
_ .

. . _ . _7 ..: t (' ige.ttc. tI i D .ty |.i
^ ' ' %

Hrd.-

1 ~ yg
Y. ..

..
p P."-

,. . . :i . .. : w-w
. a

. _ -
-

. .
,, . .

. .m. ., ., , w n ;.u . . .. v e -.
_

. - - -m .n. =:.,- - - - - - - . - = . = . i:

-

w.
.

WNFAC Rt.D10U4.TCAli S/ETY CO!ME.4 ACTION - .J - ' ,
, - .~'- t'. ' r _ ie : 1. F .". c ty C ' . .:.c rec - a .' k that t'.r- Focuer.t le

. i. 1../f oc
-.

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

.
. . _

*
: - ''

D'~. . .

. .
.

. . - . . .

ati.]ect to the Con 31'. den c) t recific-d e' ove, s.r.d vith the D/ .1,
AJ.a$:;iort.1 Cor.iitien(c) ((if u:y) linte:1 N. low

.

$l
a, . . '. , *vr the Rec. con (r ) c,tatt.d e.1 vc c.nd/c.: for the Mditiona.1 Ree. con (s) $$,tr..

L <

, , , . ..s .,s s .. . . . . n .. .:w -m
n 2

:2
1-

I - .
.r . -

,

h
esuW

hh.tn,2
:

. r -- - .3" *. , ;
-.

.. . . .u=. q . . . m, . . .. _ . _ _x
. . . L. . ;ic e. ..r. Tc ty C :? .'. c c;,'D r.t e

.....
" * *J -.w s,7,

. t .

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

. _ . .
,

...
t '

, h n 'i : :... ...;O...
.. -.. -- a.- c... '- - ' .

.. ... -..re '.y ".c - .it' c F .wr/ Pat c ' N 'iclerical bc.fety Cebdttee'.Mrber E. .;' ~ " t ..
, ':

e
.

.
-

- . _ . . . . . _ ._ -_ . - .
- _ _ _ . k

b

h t .'f :1cg' r.1. .
- . . . . . .

. .q C:t~.i:,tec rfaer/D: te ~iIi.dialoticc1 f.afety Cec.-Ittee .5:lter/ Late b. .
~

f

Q
.

V..
; *.

_

k

NL M, s.s
x w.. n m. -..-..,-,-.r.--==.--,:-.~=.-~=..-. . . . - . . - -..-.,.x-.-

:;A..;.C, 1,*::J 3 i i~s1:.u311iJ D1','1610M D.DGCZOR AC1'10:i g , ' '4
.. _

r .. ;. _ . . - - - . . . _ _ . - .
-

. _ . - _ - - - . . - _ , . . . . . . _ . ., ... v. , . .. _ , y, c s.,m..._.

.,./.. ravel st.. ject to the Cor.citions rpecified chove A@l'o

D;r<= revel fer the reasons ctated abeve
L: ! rec *.;r, :i :M er.r Er.gir.eerir,c; Divicien/De.te
Y

. 58835 i
). M',[, "

_

-*
E*

.. ., ,. k

.g,4eH
.. g%*a

.m-

i

---- y; .n.m.g- w.: p am cTqw[ w* wgs:w frppr.rrg >qr7 gin c'i .O...ifk,. ; @%, %.. .e r. M.gi . ,,y,g. [ sM. . i<r,%.. l+'.h., .,.@,M.. h.. '#. %,h tlf.; ".,, t9'y.L.Y %. .' I
:.* *

d,Y.
, , p- g . . .. :

4 IP .,4 ,.w... .. ; y *;..
... . .... g x .r .:.S yW.'t,47. Wu J,4.6.gp3. . s

.;;u a..scjb;4.gg )04.g.uyg%4%gy'd d. 4.,.M,,*g., ,. , ,
.' M .Y*d,.W.h .

. , ,
d, ,. .

.

__



.

o .-

' .J ( .,.. r ..
. .

. < . ~ >.
.

-
!

.

?.'a!erial (':leme it Cht mien] :'nd 'er ;n . .-icci :.'.
....-i. . , . . . . , . , i.s ..s [c 1.,

.

r.. . .. ., ..

.

T. l'r.:nium, clepleted T. 7.;etal .Gielding contained T.
in 19e:e; > l'r mium ''1 > in P.'or!:l l~tDN '- ratiic !> . pic

thern:oelectrie ; en .r. : ort
,

{. i. '. r.) 11 . .c , T O- ! ; . . .v. e. l . . . . , , , , , . , , T. a ., b.. . . I. 1.?.
* e. . . . . .

6. .. . . . . . . . .. . . .6........

. ,,.

i n H e r .w O. . . P - Z ,,..s..t

radioisotopic thermoelectric - - 2

genera:or
.

. . .. . 1 : :- ' :. . . c . . , -
... .. ;, . :-.: .: e , .* .,. ..

.e.. . . - gr. . . . ,1 .e 1, ; . .) ,m . . -- , . . ..,,,<.,1 ys. t,......, , u .

. .

. . . . . , . .., . . .... .

i n i . n'. . . u 1 . :t i.um "'. '.i . In.?.
.

-.
. . . .

r:. .. 'o:1.-l F.': U.' .?S.'.
. ,.

..,..,.>,...o.......:a . ~-

... . . . - e. . ..

. . . . ..

>$* ''. .. i ;.' gcr,vrdtbY
' '

.- ', , ,. .

:. .

- , . , -
' .

e e .* *eg,
_

,

e

'e . . . .

.

3



_ _ _ _ _-

.
>o . .

.
. .- p. ., . i. g

-

..

1

, .-
1-

(
.

%

...

.

Bin:r :1 ti:lement Chemical r.nd/or physical Ainsimum amo.:ct of
and mn.,3 number) form radioactivity'

:

); , Ur n,um de:.1:ted K. ?.icial shielJinp. contained K. 2,700 poundo to'ai,
l.. ti:e !:.ea pe in SNAP-21 th.'rn:velee:ric with ':70 'amand8 in
rr t : n '.*:;5 ;,ent.r . tors each generntor

.

L. Pn :um D.? L. P.ron.'.a:.. ti" r f.e con ained L. M.E'''dur!.to:1. .

,

! . In ?.!illiTRACS-101A . rot exccetiing ':, F.80..
.

ther:roelectric genervors curies in e >ch gere-r ~'

1 7 ii. 'i,'60'6 f>oE6MtoS1, -''Al .' INaniud- p10fe 7 '; ''' ?.t.' hf6tb1'Ehii121iti;r cddni:
'

' *
'

, in the b:cpe. in I hhiTT:/.CF-101 A m4 es:et: edin;,2D<
.

_

. pounds in each t;0::er
,

Ur :th' u ni i:s 3 ' ' ? thE rm6il ectrit icneKttor.C -

.;

.;
. .

_
.: .. .. . . . , , . . . , , . . _.1

.. . .. .. . .;..,.. , . ,. -. . .. .
.

.M. Stror tium 90 ' Sc Stron:.ipm .t.i;.::::c. : tot.iqia d - N. al.,0fi9 curJe; in e .f..
,

*
. .. , . , . . . . . . . . .i ., c .e. . t .r. - I .... ..,,.. .. .. g . * s e . . 4.... . s .. .

Ngenera!Or

1 '

1 'O. Ft' e .1ie' 1 40 O, b'rontium titan:9 e' con!SI: O. 2, Te00, n00 etities t .i 'l
in S2rtinel '~ 51' 1:Crn.r,e' ..i* niel cXef eding 1'.5, t .
y, ear ra'o ra curina lu c.wh p:.r.er '

, .

; la. P . amium' M P. Strontiuq titanate co :tair- ! Pc 3,709,.0!)Q et. ries tow . '-

in fiertinei 100F ther: .od. f rie not es.ee. i:r.: :: 0, v.-
t generators curies in c.tch gener:.::-

VI, f)D c u.-i t .i t . .td .t- n ': . Q. Ftren'i.? tit n. e .ontaineE (i, ?>Q,
%- ' . ' - ;., e y r. py *, p. .i :. ,'' '

{. - +

.

th. rn .irlee:ric ge er : tor.4 caries in ec.e'.: ;ca c r

, .N ;' 11, f.00 poun'!s, tbte.1, ..,. -it. d r:. ..am deplei.ed ; .R . hietal t hic! dim: cc,mtained. --
,

I ,s. w . . . ,, , , , . ,....i....,..1.. .*._.........,3..3.o,.,,. .,..
.t*.,.. .1'''.'...-' ' ' . t* .s'..a . . . ' * ' ' ."..'*>s ..g . . . 6. s < . a . . .e- . . ..1,; ,

'

thurn. neb r rir fet.-rd:t:rd i: c'.ieh i er.cr*. tar
' ' '

.

1. i;ronti.2.c, u i S. Strortin: . titanate :'ontaint.d S. 227,-100 curies total.
ir . 'e l. l 1"U PS M. ''i not e:reclir; 3G , E 5 ''5

.
1

,

. . . . ,

radiolao opic t.:errc.oelectrte curies m enea t:.cr.e.- -.

gen 'ra;c r-

1
4

2
-

, . - .- - - . -



*

M
,^

*
* s .

.. . ;i ;.
e

o
.

o !
.

?.'a!e ri d (':I. "'e 1t Ch e: iie''l mt!.'er p':. i c.ai ?.'::ximt:m :nr.e::' i t.."
..... . . . i s .. . .s fe . , r..C. i a '. : . i'. -
..a..,...

. . . .., ..

T. Ur.mium, depletet! T. ':etal .Giel:3in.: contained T.1%3 pountls to:al, s
in I.e:c; U mi.;m '':1 > m 7.~r.:! el l~.U '.' 4 - - radic.i> t.pic ..ppro:a:n ;es ~ ~ 's .

*

l'r. e. . t r.> <. ' c e .' . i. t , ' '..n. . . . . o .' .- ' ' . e . < . i ','e. .'. +. - : . ' .-. .
.. .

Pp e. r. , y. .u . 7 o , . . . , < i =. ~ . . . . . . . , e. s , ; , . . s y. 1 =. . <, , ;> w,, . . . . . . . . , . . ~
. . . . . ,. . . . . . . . . . . . . .. . ..

in ? !ct'.el i .N.' i P -W.i Lo* es:eee.iing 105, t:.
radioisotopic thermoelectric curfes in one i<.enera*;

f f;CiiCra Or .

.
* . ' - , ' ' , . . . -

1-
. .

,1 ..%.
. f- 7' . . ' . *f ... . ,p .'. . . ; . . .
,5 gr. * - ., s . , ) , 1. 3 ; , ] , : .. . e. ,'. , . s ., ; .3. c ,; h ,s :., e, . .. .

-. "*' * *'
.' *

'
.. -..*

.. .. .
s

.

e.,. 1. , . -.

. . . . . , . . . . ,, .

i n i..n' . p . 1 '- ...m '^.]. In ?'o:1. -1 E.'.:. i 1 M?3.'.
. , a pp r o.s. i . n : . ? *. iM' , .;..

p.. - .;. .... , . ...g..- . g. , L. , . .-< . , . .

. .. . .. 3 .
, * '

* -
. ' ' . .

, -.. - - ~~_ ;. gcr.eratoY- ;. ~ ' ' ' ., .

. ,

.

e.
.

.

.;, ,
.

. < . .. .

.
.

.

O

3


