NUCLEAR
DIVISION
Baltimore ,

MARTIN COMPANY | i

Mail No. 845
February 12, 1965

Refer to:
ACC-376

U. S. Atomic Energy Commission
Division of Material Licensing
Washington, D. C.

Attention: Mr. Robert Brinkman
Subject: Application for Byproduct Material License
Enclosure: (1) Application for Byproduct Material License

Form AEC-313
(2) Application for License for Radioisotope-Phosphor-
Photovoltaic-Generator (RPPG) - (3 copies)

Gentlemen:

The Martin Marietta Corporation, Middle River, Maryland hereby
makes application for a byproduct material license to possess 100 curies
promethium-147 for utilization in research and development effort in
connection with Radioisotope-Phosphor-Photovoltaic-Generators (RPPG).

. Attached is Form AEC-313 "Application for Byproduct Material
License, " and additional information supporting our application.

Very truly yours,

MARTIN MARIETTA CORPORATION
MARTIN COMPANY - Nuclear Division

A
CASK llec

C. W. Keller

Nuclear Accountability

& Licensing Representative
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Form AEC-313 ATOMIC ENERGY COMMISSION Form opproved.

(5-58) - APPLICATION FOR BYPRODUCT MATERIAL LICENSE Budget urea No. 30-R027.4.

INSTRUCTIONS.—~Complete [tems 1 through 16 if this is an initial application. If application is for renewal of a license, com-
plete only Items 1 through 7 and indicate new information or changes in the progrom as requested in Items 8 through 15, Use
supplemental sheets where necessary. Item 16 must be completed on cll applications. Mail three copies to: U. S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Reg’uroﬁon. Upon approval of this
applicotion, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issuved in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20,

1. {a) NAME AND ,STREET ADDRESS OF APPLICANT. (Institution, firm, hospital, |{b) STREET ADDRESS(ES} AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If

person, efc ) different from 1 (a).)
Martin Marietta Corporation Martin Marietta Corporation
Baltimore, Maryland 21203 Middle River, Maryland

Internal Mail No. 845

2. DEPARTMENT TO USE BYPRODUCT MATERIAL . 3. PREVIOUS LICENSE NUMBER(S). (If this is on opplication for renewal of a
license, please indicate and give number.) N

Nuclear Division New Application.

4. INDIVIDUAL USER(S). (Name ond title of individual(s) who will use or directly |5. RADIATION PROTECTION OFFICER (Nome of person designuted as radictior pro-

supervise use of byproduct moteriol.  Give training ond experience in ltems 8 and tection officer if other than individual user.  AMach resume of his fraining ond ex-
9.) . perience as in Htems 8 ond 9.}

F. Huffman, Staff Engineer o R. J. Brisson, Supervisor - Health

J., Neace, Senior Engineer Physics Section. Resume submitted

with March 29, 1963 application for
byproduct license 19-1398-9.

6. (o) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-

* and moss number of eoch.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME.  (If sealed source(s), also stote name of monufacturer, model
: number, number of sources and moximum octivity per source.}
Promethium-147 100 curies as PmCl3 in solution or as Pm2O3 as powder

or compact.

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (i byprodnk' materiol is for “"human use,”’ supplement A (Form AEC-3130) must be com-
pleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in
which the source will be stored ond/or used.)

Please see attached application for license,
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G Initial radioiso£ope runs will be at a meyimum
activity of 10 millicuries in order to fuwrther
refine the handiing procedures.

6. Typical wet chemistry operations wiii involve
 batches of approximetely one curie (ten curie
maximwsm) .

7. The maximum promethiuvw chioride selution inventory

ingide ﬁhe'gﬁave box will be restricted to 20 curies.
Y. PHOSPHGR PREPARATION PROCEDURE

The general phosphor ceating operation is cutlined below.
The specific leading procedures will be davelsped using mock
fuel {samzriuz) coatingz, Handling techniques will be refined

duping inritial hoei runs which are restiricted te loading of less

1. Connentratisn of the PamCl, scliuiion 18 not expected
X4

e b necsgsary. In the event thal contentration is
reguired, a guliable gusniisty of ?mﬁil.g sslution

B L%
{correspending, typicelly, to aboul sme cwris) will

Q
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W
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Tho solution will be slowly

«h 1y 2000 mo/m) with either a hat

Bt

Y gt o 2 &
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- ¥u, IV 9 P
E.0 A Pwll. solation
q’l
L5 nntil precipitatisn

inegs core eunyibh Oydrexides are insoluble




ip near neutral solutions, promethivm will be
precipitated as Pm(OH)3 which coagulates around
the suspended phosphor particles. The supernatant
is)then transferred into an absorbing medium ig a
plastic waste bottile. The coaled phosphor is dried
over a hot plate or with a heat lamp. In drying the
hydroxide iz converted o a ceating of szoac‘ This
configuration favers the efficient cecnversion of
beta energy te light by minimizing the beta zelf
abzorptiocn.

4, The ngog covated phospher is next transferred to &
polystyrene capsule weed as the source holder. The

scurce ie geoaled with pelystyrene cement,

¥i, REPPG FABRICATION

and clesned as requirsd pricsxr to removal through the sir locek
for cvaluation as a light souwree, The integrity of the
polysiyrene capsule will be checked by ilamersing the capsule
in distilled water for a period of cne day. The distille«d
vater will then be svaporate¢ and the residee counted. Any

significent couni above bachkgrounc will he evidence of & jsaky

Qo
=
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light govree whick will be =zither disp of or repairad.
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Polystyrene encapsulaetion is chosen on the bBasis of ite
stability to radiation (Ref., 2). The preparation areas will
ke decontaminated as required to preclude the transfer of
contamination out of the glove box,

All source removals (e.g.. encapsulated‘light sgurces or
planchets) will bé.through the air lock after keing placed in
a closed shiclded container by suitable handiing iools. When
not in use the 1ight sources will be stored im =z cldsed and
lavelled shielded container in a filtered hood. OCptical
evaluation of the sealed light scurce will take place in the
counting room of the critical facility (XC Building, refer tec
Fig, 2) which iz adjacent te KJ Building.

Selected lipht sources will be combined with photovoltajc
eelis to form complete radiclisotope-phogphor-phetovoltaie~
zencratora {(RPPGa). Shields andéd handling tools will be used
te miniwize exiernal radiation expdgure during fabrication.
The asgembled phospher-photocell sandwich will be placed im

plastic for additicnal preotection,

br

e

a shield and senled ix
The shisid will reduce thoe RPPG doge rate 49 lezs then 10 ar/ar.
Light seurcez not uged in RPFG fabricatlon will Le monitored for

light degradatien and leskaze of radliocactive materiala,
YIL. -R&BICACTIVE WASTE DISPOSAL

Solid radiescetive waste genorated dupling sourec preparatlion

wiil be removed froem the glave boy wiilizing stenderd bag-oul



techniquea, sealed in a plagtic buag and placed in a closed
1.,CoC. approved waste centlainer for ultimate disposal &t an
approved site, Liquid wastes shall be poured into an absorbing

medium in plasticz bottles ond handled as asclids.
VIII. HAZARD EVALUATION

' The external radiation hazard arises from the harder
components of the soft bremsstraﬁlmng produced by the Pu-~147
beta. For light shielding, the Pe-146 66ntriﬁﬁtion tovthe dbse
rate is very uuch iess then that of the Pm-147 bremsstrahlung.

i The radiclastope is o

-3

ufficlentily aged and purified so that the
v Pa-348 impurity as well as curopiuvm and americium trace

. activitics make nsgligible contribution te the dose rate.
Calcoulations show that typlcal surface bremsstrahliung

P "

« gose rates on the chiemicsal glesswere surface will range around

- Al

10 R/br for one curie of ageg Pall,

s

n the configuration shown

in Fig. 4. FHowever. this low ehergy radiaticon is rapidly

a

attenuated, local low atomic number shiciding and bandling
toole will be used to reduee personnel exposure, The dry
hox gleves will nrevide beta shielding and the desigr of the

phegphor conting epperatus will sinimize the bremssirahlung

dcse rate to the bandz and arms. Deouble gloves wi e used

1

ot
oy

-

o mske hand contamination iwmprobedle. Phosphor ooating

ad
mn

enerations will fake place on an im-box tray and spills, 1f any.

. w . - 3 = LY . B & S0 e £ & L3 1
#4111 be eleoaned up with abzorbend paper A plastic lining will

Aty . - - %
vhe glove box,



Ther dose raﬁe at vhe surface qf the encapsulated phosphor
button is expected to be about 100 R/tr {(Ref. 1) of precominately
low peneilraiing radiation. Tongs, shielding, distance end
minfmun handling time will be used to reduse exposure from the

sealed prSpbor button. The surface dose rate from g ecompleted

The cnly inflammable materials whichk are required in the
glove box arz s small gquentiiy of polvstyreus cement and a few
ebsorbent wipes., ag required, In addition., electrical power
will be supplied to the gleve box omly when responsible personnel
are in alteandance and the glove peris wiil be cuverad when the

box is not in use, Thus, any lire hazerd er danger from explosion

ipgide the glove boex would appear 1o be remote.

Sail switehes are Ingtalled in the exhauat duct of the maip
system to provide an alerm te indicate exhsust system melfunction
and autematically switch fo emergengy power. Filtera on both
the intake ond exhounst will pravent rediloisstope lsakage from

the glove Dox in the low probakillly case of ventilation loss
from hoih pormal and euergency sysitem.
The wont eredible nccident would be a spill withim the

ng the nhosphor cealing procedura., Ag in the case

. Ty LI S - . P Ty a § -~  ea o Y o
thiat KOPG febrication dosg mol present vndue hazesd to facility
persennel,

B



Pages 15 through 16 redacted for the following reasons:

(b)(4)
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IXI. Erdl a%ioa o Qohémpu~@ ;ion Cegtrol Feaswres

Survey &nd control provedurcs sre viilized ¢ ovaluste radio-
leglord haszﬁa and csbablich offective @emﬁﬁal noasures te limit
DErSCRRel GEBTTUTC. TSRO UITEYS 80 camau@ted to determine

rodiation levels, the presemss or absence of surface contenimaiion
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and/or slrboras cutionctiviity in Wark o GICUBARST oread. Lagtrue
wentation currentiy uzed in tho Fedicloglsal Safety Program ie
dapcribed in ¥able Lo

Az @ reeult of thess surveys, suitable couitrel mesmsures are .

impoood Yo lunsure sdoguate paToGeuRe

ané eoxtent ¢f She purveys oxe geveried v the work verfernmed op
by existiag nonditicnw. DRovumenieation of &ll surveys are resorde

Tas measvrercuy of externsld dese pates iz scpducted using
pertable nealdtoring isstrupertz, Solaciisn ef a pardisular
iosd ?2?0&% ia woacd upen $he Lrpe, czorgy and intersity of

. i

)

¢ rediation to be memitered. ALl poriteble monitering insivumente

<P
&=
>

are calibfateé 8t least cnte overy I vontbs and after sach f§p§f§c
Suriace Q@ﬁ%é@l&ati@n Heasurenend »
Bauh ares whe?mvraai@aw&ive'ﬁéﬁerialm ave wtdilized ié aurvgﬁ@d
for the gf@é@ﬁ@é aof fized end lowse conbtaminatien. Tho f?@q@eﬁcy
of those supveys Iz governed by the pature and typey of b?@ra&iaﬁé
pert ?me' he acgelernlcd purvey scbedulo iz employed during the
initial gheses of any nevw work er chango ir work utilisiag radie-

ctivo matorinls to determine eny wnesual radiclogical hazard.

£

Therenfier, & gensral émily %uﬁ?@y ig nepdueted in the work aéeg
at lccaltions which nre mosi Likely ¢o indicats chenges in.conﬁaaf
iﬁa@iéa levelh@ T this qe~ér&1 zarvey indieates an increase in
contauination level, a detalled survey is initiated to determiné
the cause and izstituie mesowres ¢o reduce or posslbly eliminate
the source of contaminmstion. (
Loose conteminmtion iz ewaluated employing the wipe technique

which consista of wiping an shsorbong BARYr Over &n area of

-16-
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eEpleying one or a combinetion of

L4

app?@x;ﬁgﬁaiy 180 &é“ and counting the niéw ir a shielded detector-
zealer mosenbly.

Fized comtemigution levals ere zooowred cmployiag porbeble mens
iteping inativments,

Gontaminrticn CUriterin

The contaninnticm crifteria cuwrrently im uee is:

Derestricted Aros ' Pemgvable Pized
Pt v AT XL RUTRETY Ry
Gross Heta-Gamma 160G dpm/200 en® 0.2 mrad/br @

appTex. 1 ia.

Grose Alphe {”ranairami@ 100 dpn/100 em? 30060 dpasEo en®
Flomenta)

Restrieted Afon

frosy Belo-Comep 18,060 dpa/l00 en® 1.9 nradlbr @
approxX. 1 im.
Groes Alghs (Transureslc 1090 Epn/iC0 end 10,000 dpm/80 eml
Flenonts)

Surface ConSamination Control

Serface contamination iz controliesd iz the laboratory zrea by

ks

éhe zatl@wiﬂg tachniquesy

2. P@rf@fniﬁg-reganmr emsvayﬁ;téiéé%;lmira contamination lovels.

2: Pr@v &iag itvme& venbilatlon at the scurse of dicpersable
contaminants.

3. Ratablishing izoclated arces when disporsable aon%amiﬁa&ﬁs'ar@
generated.

%o Utilising abzorbent peger, gciyeﬁhyleﬂ@ ard ecaltinges on egulp
zent end exchauging %kéae during the course of the wafkﬂ

$. Reguiring ¢he use of anii-ceniamination clothing,

The sproad of dispersable contamirnants to unrestricted areas is

minimized by:

17~



kP Eéﬁablisﬂing mffer sonss betwsen the arvas and providing
Zrequskit contanineiion sUPVeyD.
2. HMemiteriamg parsouncl =t the polst of egreyse frem the work
ares.
3. lepitoring eguipment and wiliiizing 2 cqulpment check tag

systen.

convaniantion vladhing,

5. Contrelling the woarliung of antiecortaninaticn clothing cud-

Qa

gide of & res ote

CE"-)

Fote: (Anti-conbaminntion alething iz net allowred im
Compapy Cafelterice.)

Pe?aognel Gen%amiﬂatieﬁ C@atrgl

knti-corptamination clothing reguiremonts are ap@eifimd.by Health
Physi@a pruew e st&rﬁiﬁg any om@r“%io& vheye potentiazl contaminants
may be ancouﬁ%eﬁeﬁg These ?quirazem%s are based upos op@?atiodal
experi&gu%_aéﬂ/@$ §u:%ey F@Sﬁlﬁéq‘

Amti gogeamiaa%iem slothing do leundsred after use in a MHareinm
Campany anuﬂwy ﬂbﬂcﬁf“@aily~aaﬁaﬁﬁisﬁaﬁ for acutamiwafeé.dio%ﬁiago
TR 1§und?y'ﬁastea are haaﬁleé.éni éiagﬁse& 6f im accordahésfwith
108?3205. Laundered items are monit ovad on a random bazie since
epereting oxporience has. indicamted effoctive @eccatamgnatiON,af the
cilothing. Fmbthermowe“ highly contominated iteme ere scgregated and
Lanadersd sasparately gr digesrded az solid radicactive wasie.
Dezcription of Decontamimation Toehniques

Tlone contamingtionr im normalliy rem@vad by scrubdling with mops
and dotergent solutiens. Persistent contaminatien is removed by

employizg & meckanicel scrubber and steel wool pads. The serub

selution is remeoved with a wet ¢yps vacvum zleaner and fimally

~18-



demy vonped. Uacte solution dg dimcharged te the radicective waste
2 e .

o 1

Beuipment conitsmination is remeved hy cerubbing with detergents
snd water or wipiag with damp eloths. lLarge metal machinery and
hand tonis zre decontawminated by wipiag with selvent éo minimié@
corrosion. Conimsizneted socrubblng counipment . mops and wipes are
dipcoavded as soild raﬂicaéﬁiée wante. Hguipnent ax&ib&ﬁiﬁgvlow ,
1ewalvesm%ami%aei@n iz desigmated for wee in contaninated éﬁaéa9 
bivborne Radicactivity Heasuremes?

The leboratery is equipped wilk a Continvous Alr Xopitor
ﬂ%iliaimg @ gae proporticnal alphe-=beta ganma detector. The intake
of the air semplow is positiemed %o cellent samples of $he atmospheore
mdjacea% 2o the work avea. Tue zonilor is adjuveted to éeﬁa@tg
poasure and recerd apy Razardous relsszs of airdborne redioczedivity.

Popthermore, the monitoring weit is eguipped #iﬁh e audible and
vigual alern whicsh is activated 40 the airborae radi@éetivity exeeeds
the presold Lewel.

Thaie ueit L capable of dotecting airberne vadicactivity concen=

i
tration as lov 28 107°° wefmi.

Additiosal 25 hour air samples are collsctsd from the veatilation
system exhaunst stacks and alpe analysed daily during the work weelk,
The semples are collsated from the ezhamé% traln prior ¢o exhousting
to the emvirong. Exhawat stack ganplisg eguipment comsists of a
vaceurn systen drawing opproeximately 1 ofm paé £iiter amgeonbly. Afr
zaaples are collceted umeing fn-line filéef holdors centaining f4lter
paper which ip groater than 958 officient for celleeting air parte
ieunlates gred%er th&a'QQB microne in dismeter.

Air sample filters ere counted snd analysed omployibg gas flew

proportional detoctor-ssaler asgenmblics. Thie procvedure can
-19-
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adegsately dotermims conconiraticne as low as 1 x 10“13-m@/m1°
#ipe Tes%ing‘ﬁneapsulateé Eguress |

Preh sealed 1lighkt csourec will be surveyed %o verify a#ﬂrae
integrity mrior te roneval frez the glove boxo Theragféerﬁ the-
pouress will be inspeeted froguently %o ass%r@.cantiaueé;céyéule
imtegrity. OConee capsule imtegrity hes keen osiablished, future
teste will Be wade en at least § moath imtervalc.

Ef tho test seveals the presence 62'09095 zieroeurie or mere '
Qf:re&gvabla.Qamt&&in&ti&n upen o lﬁﬂ'cma (equivalen%)-w$pé_tea§3
the méaréa}wiil'ha”r&p&ired apdf@r.ﬁécéntaminate&e andvsétégﬁeay
if repair"©f a &Ewrce'is impractical, the source giil’ba,ﬂiééarﬁéé

22%Ce

A

as radicestive
Seurce Receipt Yuppection )

After vecoipt ab Hartime-Nneloer, the shipping conteiner containe

iog the promethiuvm pelution will be serveyod for ezternel radiation

- scontaminntion lovels mud remsved fronm the delivery wehicle, The

&alifefy é@hi&l@ will be surveyed prior to release from Maréla
propoviy .

The Bhipping'ccntainar will be trameferreé to a hood veatilated
through 2 high efficiency £ilter. Tae outer contaimer will be

epenoed in tke'hoad to expese the imner, primary coatainera_-Thia-

‘comtainer will bo viswally inspected for dzmage azd them carefully

rema&ed from ‘the euter container. Extended kandlizg teoles will be

eaployed depording on survey date. The primary container will be

surveyeé for externzl radiation sud coatemination, and decontaminsted

vhen netesrary. The ecrtaliner will (hem be travsferred and stered

behind the shield im the glove box. If the Promethium is not

iemediately required, it will be stored ir & shielded area within a

f5itered, weatilated enclosevrc.

-20-



IZTI. Peracoanel Honltoring

Ao Zulreduction

STBChRnel oxpossEre surveillance iz performed to mezsurs She amoumt

.

of externed ond iuntermal radiztilon exposure received by individuals
cheoe Wk 1&?01&&5 gxpegure $¢ lozizing radiation.
B. Pils Eadgea
AR p@ra@mnwz persanoRtliy maﬂagﬁcv to work in arezs where of-
posa?a %o iOQizim@':&ﬁiaﬁiem7in iikely are reguired Go w@ar‘film
haagaaa. Addisional momi@oﬁiﬁé'ﬁeviwee are izauwed as dictated by
the type of work gperformed. Film badges aée cmérently pupplied and
p?c@esaed by Health Fhysilca Sorvices, chog Eautimara, Haryland.
¥ Bobeegazaa £iln ic vzed in all conon when Bersonnel noa&?cring
is'r@qvifeéﬂ‘whéf@éag neutron film is vmed only when personnel are
o expossd o mewlirsh raﬂia%i@na.'Film rockets are @ocessed aad evaluated
aauregwlyc vayie piy, after agy'auége@% Gz vavgusl GXPOSUTD ag ime
dieztod by aupyl&ﬁ@aﬁa@y reritoring devices. Vizsiiors ar&'m&aiésra&
in acrordance with IO0CGFR20.202.
C. Bloasgay
ALl peorconnel Those Tork *n@@lvea the bandling of ?adieac%ive
) materials are paéiodically sehsdulied to ocubmit bi@aseay sanples fox
anglysis to aié in deternining expesure o can@emtra iong of radio-
active matorials. In the cass of puspcected hody imdake of radioe-
.aceive eatariale, spocial samples are vollected from the porsonnel

invelved amd apaiysed.

w3
o

Reeords
Results of ali pereonncl exposures are posted im the ivdiviéual”

exposere file vhore a cummlative exposure record is maintained,

-2]1-



I?. Descripdicn of Ipgtrumest Ca‘»b?atios Progedures

v

B ot
“al

C.

PImT.

Iindrecuction

512 rediatics detection imstrenents are calibralbed employing
radiation stondarde ipn order %o asoure proper gperatlion aznd
neasurencnfe
Portable Rudiation Detocstion losiruments

£3% purtable survey meters are calibrated at least omte every

&
&
)
£
(o)
<

v
¥
o
’23

> "Osg'v 2OWUPEO axncahaa rate a% varyisg disianses ia

deternined enploring o Hoontgon A" meter calibraisd by WES., Tho
imglizument can ke remotely plmced af 2 glven distance frem the aoufea

and ediusted te read the redistiecz intonsity at thal distance.
Uhers pomsible, eash insirumsnt is checked at two pPointa on emch
peale of reuge 2ottizg. Ssaller mouvrces are wsed $o calibrate low

26

ranga {0=50 mr/hr} inslrumenis. Thege ipnclude a 1 mg Ra® and &

- Foulzon survey instrumsnts are calibrated using Redll gy {25 mel

% ' :
or Putl? By {102} mources of Xuewn fiux. OCalidration is pegforaed
out of doors te reduce senttering from bdwilding,walls, ete. The
instrrEent da adjusteld to read the caleulamted noutron dose rale

riter adjusting the 2les agelinst garan radistion.

ALlpha sursey meters are calibrated employing reference sources of

vreains and plutenise and adjusted Lo repd the knowsm value im coumts
per pimsbe boaged upse the nmavufacturers resommamdations concerning

counter efficienay.
Area Radliatlon ﬁanitorzng Syctes
The area rediation nomitoring detecters are functiounally checked

at least ouce svery 3 months or after each servicing. Thisz check

a0
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- TEraus

ineludes wiilization 9f ¢ltker a I mg Ba souree placed at varying

dizteuces fron the detectorara vendor supplied salibradtor, such as

[xl

the Fracerlab Fodel AZ-3Z; in orden to check the respoase of the

Setecter. IPf the mefor roading varios boyond 20% frem the frue

- venrding, the equipment 32 adjiusied andfer ropaived.

Detestor/Scaley Counting Azscublies

ALY sovnting rOGE iﬁ&ﬁfﬁﬁsntaﬁi&m i shetkod daily for backe
ground and statistical aesuracy. Gelibretced alpha and beSa-gamnoa
referonce gevrees nre placed ir sach detector and counted for a
prenct time. The background and tetal souvalt is recovded in a
ieg. IR the lustzument resdings vary greater than the cﬁlcﬁmaeea
gtatistical @??QEb.i% is rosalibrated by plottéing zsuree cenntsz
highk voltage schbbing té establick ‘he propsy @éﬂn@iﬂg
?alﬁ&éeo The sounter officiensy is then dotormimed by comparing
the counter count rate with that of the standard sowree.
Izstrunent Haiategauce apd Records

Mimor ropair and imsirunent calibratiocn a:e.?erfo?med by Health
Tageice p@rﬁ@mn@lg Hajor repairs aroe periormed by the faeility'
instrument fechnicisn. Health Physics seintzins persansat records
ef all ipmtrumént calibrationeg and repaly records are maisteined
by the imsbrument iechnican. Fach instrument iz tagged indicating

the selibration snd »ecalibraticpn daid.
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RADIATION DETECTION INSTRUMENES AWD RELATED POUIFMEND

TIPE OF INSTRUHERT
MAEE ARD MODEL NQ.

NUMBRR
AVATLABLE

Yictoreon 592 lon Chaubes

Bharline B-3000 Qo
FTietoresn CL P00 4. M.

Fieotevaon D 720 Tou
Chanber

Bbarline Fial-l84
Sedndiilavion

filotorsen MD 607 P15 Yon
Chanboy

Boerlinn PAG=38
Gas Froportisnel

Boeriine FlHell Ssintile
jater

Eberiling PH=1 EF3wT%b&

MMC Modo, PC=1 {za Props
srtional Secaling Azsem-
blies .

Eberline PCh- Gas Prop.
Detoctor wlth M, PC-6

Sealing Assonbly

&
b

h

b

o
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BADIATION  SENSITIVITY  WINDOW THICK

DETECTED  RAKOE (MB/ER)  HESS (Ma/Cn2) ____Us®
Gawma 0=1000 - Veadtering

Botae G=2000 30 ngﬂma Surveying, measuripng
Frmza '

Bote- 0=50 30 m@ynma Burvnying, peaswring
Goema

o
Botae 0-10,000 7 mglam® Monltoring
Oaran ' {Znd windsw)
. 3 X .
Aipba C=2 2 107 spm Less then /% Surveyiag, measuving
nil mylar ‘

Qoamma 10500 ,000 - fnesygeasy MoniSoriag
- O S . .

Aipba 0-1 x 107 e¢pm  loss tham /b Surveyisg, seasuring

#ail mylaer . : :
oy

Past C=5000 n/em™/nex = Nonitoring

Hautron

Past and 0-5 x 10° opnm - Monitering

Theraal
YHeubtzron

Alpha 1 2o 10% dpm Isas than 1/4 Moasvring

Zota-Comma wil aylar

Alpha 1 to 106 dpa Lese thas 1/4 Measuring

RBota-0Gamun : wil mylar



TYPE COF INSTRUMENT KUMBER RADIATION  SENSITIVITY WINDOW THICK-

MAKE AND MODEL RO, AVAIIABLE DETECTED RANGE (MR/HR) WESS (MG/CM2) UsSE

Eberlime Md 3AC-2 Scin~ 1 Alpba 10 to 10% dpm  Less tham 1/%  Measwring

24i1lation dotestor with : mil mylap

THC, Eberline or Traser~

la% Ssaler .

BEad %Windew Goligzer Tubes 2 Betne- 10 to 108 dpm  Leszs than l.4% Measuring

with Tracorlalb MD 1000 Gamma o . mgfenm S

and THMC 8324 Scalers : , S

Tracerlab Arez Radisiion 3 Ganma 0,01 ¢o 107 mr/iar e Area Monitoring

Honitoping Systen Chennels ' KIS Bldge

MMC Hodel AMe2, AM=3 4 Eotan 1072 yo/mi 1ok mg/on? Air Pariiculate

Gonstant Air Homitors Gamna Menitoring

IHC Model AM-22R CAM 1 Alphe=Bota  107%% uo/ml - Losy thanm 1 Ly Pariiculate
' ' - - ngfoms

Gamma

Monitering XJ Bldg.

Gaat Aiey Ssmpilng Vasvus
Tempn aud Agooointed 29
Piiter Holders

Pilm Radpee, {Serviss surrsnily
suppliod by Heslih Payeies, Ine.)

Adz goample Filters connt@d~for
alyphe and beln-gawma antivity

ngar limit of Ziim rFespons:

Gamag « 600 Rem
Bota - 800 Rom
Neutron = 10 Ram

-25-

eilontion of air samy
from Mucloar work aree
atmosphere and stack
diaschayge to the environs,

Pilm dmdgge are wore Iin
aceordance with epplicable
geetiona of LOCFR20C as
rart of %tho Persomnsl Mon=
itoring Program,






NAME .
POSITION:
EDUCATIO:

K]

RESUMES CGF USERS

FRED NORMAN HUFFHAN

Staff Engineer, Engineering Department

Ph, D, in Physics, Johus lopkins University| Ex&

U.5.A.E.C, Advanced Health Phyxzics Fellow 1959-64,

Courses in Biophysicas, Modern Physice and Advanced

Leboratory gave formel training in the primciples

and practices of radiaetion protection, biclogical
effects of radiation, radioactivity measurements

~ e A
and radicactivity calculations,

b)(6)

ORSGRT Graduate‘ Formal cowrse work and . E,;G

laberatory experiments involiving primeiples of

- radilation preteciion, blelogical effects of

radiastion, racdisaciiviiy megsurementis and calcula-

tione.

.5, in Physics, Vanderbilt Universitylmm) Exé

U.5.A.E.C. Radiological Physice Fellow 1834-56,
Formal course in Radiclegical Physice. Several

months

-

xperience in ORNL hkealth physics offices
during sumser of 1855. Masters thesis research

» )

performsd in ORML Health Physics Division, 1935-36.

~

e . 6)(6)
B.S. ip Chemigtry, Lemoir Rhyne College <6




Resnume of Fred Normen Huffman {cont’d.)

EXPERIENCE WITR

RADIATION:

PROFESSYORAL
SOCIETIESS

Johns llopkinz Universitvy. Experience with a

variety of X-ray maé?ines and Mossbauer sources
és 2 Resgearch Asgsistant in JHU X-ray Laboratery
(1961-64) .

The Martin Company. Supervised loading of

thermoelectric generators (approximately 13500
curies of Po~210,; sealed sources) as Assigtant
Project Engineer in charge of SNAP ITXI (1958-535).
Performed shield design calculations for Alrcraft
Nuclear Propulsion stndies (1957“58>e

Qak Ridze National Laboratory. Performed ORSORT

leberateory experiments (1956-57). Thesis work

done in OWNL Ueslth Physics Diviaianlgsgssmse}e Ex&
Toured ORNL healtih physics cffices duriung summer

af 1935 as part of training preogram fer U.S.A.E.C.
Rediclogzical Physics Fellows. Ensountered wide
range ol mrocduction and research radiation 

piroblemsz,

Health Physics Secisty

American Physical Socleti:

=2



NAME: JAMES C. NEACK

POSTITION: Senior Enginser, LDevelopuent Section,
Noclear Division

EGUCATION : "B.S. Chemistry - Yorehead Siste College -

_ , " { o L. (D)E)
Magna Cuws Laude , Ex 6
Graduate Cow-ses in Radischemistiry, University

¢f Maryland ~ 1960-61

L

EXPERIENCE: February 1561 to present: Martin Marietta

Corporstion, Nueclear Diviszien, Senior ilngineer.

Materialz Development Seciion. Development of
w purificaticn wethods and radiochemical research

with operating nuclear reactors anddevelopment

of analyses in suppori of nuclear reactor
} progoas. Researeh on preparation and purification

¢f chewmical compounts ulilized in reactor prograws.

1888 o 1960: The Martin Cowmpany. Nuclear

Division, Materials Bzotion, Superviscr.
fnslytical Chemisiry Group. Reeponsibls feor
ting up & laberatory and irainivg personnel

for the chemical analysis of nuclear reacstor
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1852 to 1986: General Elsctric Company, Alreralt

Nuclear Propuision Department, Molerials Ssctien

Regeareh Cheniel, Developed analytical technicques



Resume of James C. Neace {cont’d.)

bid research work cn methods of produeing
spherical particles of UOzg Studied methods
of salvaging uranium from scrap fuel elemenis.
Studied production and purification of rare
ear*th compounds.

PUBLICATIONS: "Production of Spnerical Particies of UQ
USAEC (1554)

*The Analysis of Borom by Mercury Cathode
Electrolysieg," Chemist Amalyst (1958)

"A Spot Test for the Xdentification of
Molybdenun Metal," Chemist Analyet (1960)

AFFILIATIONS: American Chemizal Sociely

PROGRAM TLE‘.SP-T}NSE«:»

BILITIES, Develoanent of analytical procedures for the
3 Sr-90 Yuel Development Program; supervision

of rouiine procaes copiroel snalyses oo npon-
radiscactive, simulated fuel materials,

Vatinated Time: 10056



